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Le present rapport n·a pas ete consulte avec i·organisation 
des Nations Unies pour le Developpement Industriel qui ne 
partage done pas nece~sairement les vues ici presentees . 
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1. Introduction 

Le v~~s~nt rapport contient les r&sultats du tr~vail 
efi~ctue par l 'equip6 du LIES, en collaborat.ivn a\•ec i · EDIC, 
re.iativement au "Plan Directeur de deve:oppement de 
l'industrie chimigue en Alg~rie", dans le cadre du projet 
ONUDI DP/ALG/86/008. 

L~ pr•.>gra::1;ne in it. 1 ~len1·':~l"t pr~vu d;::·ms le con tr at, s ·est 
i.r1 ... 1v.:: •.~t.r•': •':l:-1?""gi (!(~ m:-1nj(:re ~;ub:-.:t.rmt.i(oll•; en cour;;; ·~e 
r~alisa~lon, pour s&tl~falrd aux besoins exprim~~ par la 
p3rtie alg~rienne. L'essentiel du travail effectu~ peut ~tre
aujourd'hui r~sume ccmme suit: 

1. Id~ntification des domainez concern~s fais&nt l"objet 
d'une analyse, sous forfu~ de cinq etudes de cas consti
tuant des enti~~s appel~es Domaines de Production et de 
Distribution - D?D. Ces DPD sont les suivants: 

DPD No 1: "D~riv~s des ol~fines et fractions c4··, 

DPD No 2: "Derives du reformage du naphta (BTX)", 

DPD No 3: "Dbriv~s du gaz nature! et r~sidus 
lourds", 

DPD Ne 4: "Produits d'origine v6getale et ani
male", 

DPD No 5: "Chirr.ie rninerale et div~rs", 

2. C0n~~itution des mod~les des DPD correepondants et 
•::xp.-::ci.:::1•::r::;;; dt.:: ciruulation <'.:n utilisant le produi t 
t.D f i'l-ALG, .'\ p.:1rtir d · hypothi~:~•.::.:. c..l(' travail conv•_:nur::::: 
d·un commun accord et Eatisfaisant i une th~se de 
c.leveloppement . 

3. 

4. 

" ;.), 

Consia~ra~io~ d'une etude de cas globale ~le DPD No 6) 
constituant la consolidation de~ DPD No 1 i 4 {chimie 
organiqur::). 

Ii:labc.:.~ation d · •.rn "Plan Dirr::cteur de dev1:.:loppement df::: 
i · ind.1.l:-~trie chirnique" sur la. base des etudes de=; cas 
analysb~s. 

for~ulation des conclu~ion~ et recommendations qui 
dcivent ~~re con~id~r6es comme partie intbgrale du Plan 
fJir-:::ct,,.;ur. 

1,· jfidu~trie chirr1.iqu<.:: ici :.1t:.:-dy:-:.-:;~, (:Gt 
l"industrie p~trochimiq~e lourde et les 
t.rr·ricf,·,nri:ir.ir,;1 d•,:i. prodtd.tr;; intr.;rni(.::di::iir(;:"> 
f inaux a~imen~ant les au~res Becteurs et 
L'Economie natianale. 

8 i 't Lll: c c.m r, rr: 
induetri~s de 
en produit.e 
i'1duetries de 
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Les taches mentionnees aux points 3 et 4 ne sont p,'5ts 
prc::.v~ie:s dans le contrai:. et ont et.i~ entrep:cises par le LIES 
en r~ison d'un concouL-s de circonstances particulier. En 
eff.::t I la p.::..rl~i.:- algerient"1~ .:t demand·} a i · eq1tipe du LIES de 
i·a~~iEt~r a~ns l~ r~dacti0n Ju ~rojet de Plan Directeur, 
pour la date du 1::.. novembre 1937. Cette dat~ limite a ete 
fix~~ pour pcrmottre au groupe d"experts d·u~iliser la docu
:nenta-r.ic•n fourni.e par le LIES pour i · elabcration du Plan 
Direc~eur aux fins de presentation au Gouvernement de la 
F~~ublique Aigbrienne D6roocratique et P0pulaire, a la fin de 
1:387. 

Pour satisfaire ~ c~t engagemen~. le LIES ~ construit 
- une etude de cas gloti.:..le, a partir d·::s quatre DPD deja 

r.•)nrm(~f: ( _;:f ;;;;:," o i r les flPD N•:is J , 2, 3, 4) , comrr.e un DPD in tbg rt 
d~ (;(lf1SOJ.idation - le DPD No t3. Dans tOl.ltes ces etudes d..:: 
····•:';. <•fl :-:1 proc.~:<i{: f;i:tiv.:1nt. j.--, n1•':tl·1(•doloi_::i"' ADIH d~ pr(•grar1ilTl.:t
L io:>:1 d11 :t::v(:lc·r•t":rr.t_,111, cir. 1 · iriclu:;l.r.i• .:_:it.1_r11i·1u.::: . 

Le contei.u du pr€;sent rapport est orga:iis.§ en 
conseque:1ce. Dans le chapi tre 2, qui e::;t la section 
preliminaire, on donne une prbsentation d~taill6e des four
niture~ et des trav~ux effectues dans le cadre du present 
cori.t1·at. Le chapitre 3 introdui~ les hypotheses de dE;p.~rt 
de l'a11alys.:;. De plus, certains aspects roethodologiquee 
::r .. ':r:i fjqn,·:::t .~ la sit.1u.a-r.ion consid;'.;r&•.: ;:.:ont. mentio11nbs. Le 
cii.:ipit,r.~ •i ti.-.~i te des re~ul tats de::; 6 etudes de cas en ques
:. ·ion ( p:ir;:;,>;r.=::tph(;s •l. 1 .'.!t 4. 6) . 'fous le::: cas, a l 'except.ion du 
cas global, sont mis en forme de mani~re unifi6e, 6 savoir: 

1. 

') ... 

3. 

Descript.ion succinte des 
•:hi r:i j;p1•·:; 1;•.>n•:•;r:ui::1;, 

technologies et agents 

t-:et;ul tats des 
interpretation en 
teur, 

experiences selectlonnees et 
vue de !'elaboration du Plan Direc-

Gonclu:::ioris t.::t recomm(;ndations pour les etapes 
ul~~ricures de l'an~lyce. 

L'~tude de cas globale tDPD No 6) eet d~crite autre
men~. pour mettr~ en valeur son r&le majeur dans i·~tude. A 
partir d~z r~sultatG obtenus dans lee diff6rentes etudes de 
·;:.1::: ( VPD No 1 a 6), on trouve au chapi tre 5 les varl.antes 
c0nsid~r6es du Plari Directeur de d6veloppement de 
l'i~ductrie chimique. 

Le chapitre 6 contient le calcndrier des investisse
men tz prbvus pour &tre r~alis&s dans l~ cadre des variantes 
du Flan Directeur preoent~ee au chapitre 5. 

Lee chapitrec 3 i 6 constituent done le corps du 
~r~gent rapport. Les conclusion~ .et recommendations sont 
r~uni~e danc le chapitre 7. Les references ee trouvent au 
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chapitre 8. 

On a enfin quatre Annexes ou l'on trouve: 

AnnexA 1 - Les proc~s - verbaux dee diff&rentes ren
contres des ~xperts de la partie algerienne et du LIES, 
et autres notes de service 

Ann.::xe 2 -
tat.ion des 
ordinat.eu1·, 

Les etats imprim~s constituan~ la documen
experiences et si~ulations effectuees sur 

Annexe 3 - La documentation des prof ils technologiques 
transmis a la partie algerienne. 

Annexa 4 - Schemas des filieres technologiques des DPD 

LE::::; Anr1r:!xes 2, 3 et 4 sont adjoint<> au present rapport 
sous for~e de do~uments separ~s. 

?foils tenons ici a f_;ouligner les excellentes relations 
~~~Llics avec le chef du projet M. B.Tair et son equipe. 
~lles nous ont permis de realiser tous les objectifs du pro
j..:;t cans les meilleures conditions. 

Il convi~nt ~nfin de me~tionner que, au niveau des 
~~cisions, le LIES a ete en contact permanent avec Mr Aoun, 
Directe;ur .:1.djoint .:tu Departement du Developpement de la 
Chi~ie pr~s le MEIChP. Cette collaboration a eu une influ
ence d~cisive sur la bonne conduite du projet, en particu
lier p0ur ce qui concerne la definition et les modalites de 
r~alisation des etudee de cas prevues dans le projet . 
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2. Presentation d.t!taillee des fournitures et des travaux 
ef f ectues 

2. o Geni:r:tliten 

Nous rfc.:.pi tulons ici 1 ·ensemble des f ourni tu res et des 
travaux effectues par le LIES. Nous .rappelons que l·etendue 
d~s travaux a ~te notablement ~largie pour les raisons 
i~d~pendances de la partie algerien~e et du LIES. !l en est 
r~sultb un prolongement de la duree de travail du LIES dans 
la zone du proj.::t, par r.:tpport a la duree prevue dans le 
contrat et une augmentation sensible des horaires . de tra- , 
vail. Le bilan se pr.§:sente cor;:mc::: suit: semaines ouvrables de 

·- 6 jours a 10 - 11 h de travail par jour. La duree globale 
du travail fourni par i·equipe du LIES est de 29.25 
rr.oi::.:/homrac::, ce qui represente une augmentation de 62. 5 % p.:ir 
rapport au temps prevu dans le contrat (18 mois/homme). Si 
l'on tit-nt comptc des 10 a 15 % de d&passement des horaires 
pr~vus par l~ LIES, on 0btient 20.7 mois/homme pr~vus ce qui 
rionn~ encore un dbpassem~nt de 41 % par rapport aux 
previsions initiales maj0rbes de 10-15 %. Le LIES a ainsi 
fourni 215 profils technol.)giques qui ont permis de ~reer la 
base de donnees indispensa .e aux etudes de cas. 

L'extefi3io~ du programme de travail a ~t~ accepte for
mellement par l'ONUDI et la partie alg6rienne et va donner 
lieu ~ une modification des termes du contrat. On trouve, en 
Annexe l, les ~otes relatives au deroulement du travail et 
au programme realise. 

2.1 Materiels et logiciels fournis 

5pecific~tions du systeme compatible IB/1 AT/XT fourni par le 
LIES 

M:~teriels: 

IBM PC/AT - compatible 

unite centrale: processeur 80236 (12/6MHz) + copro
cesseur 80287, 

m~moire FAM de 640 Koctets + memoire ext. 1.5 Moctets, 

int~rface de communication 2x RS232C + 
parall~les (Centronix), 

disques dur~ 2 x 30 Hoctets, 

2 

floppy disques: 1 x 1,2 Moctets, 1 x 360 Koctets, 

carte graphique EGA et moniteur (TE 5154), 

ports 
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alimentation 200 W, 

imprimante Epson FX 1000 NLQ, 

2 t~rminaux VT 100 (ou compatibleb, ou FT 1000), 

un cible Centronix, 

deux ca~les serie RS232C, 

clavier AT ASCII. 

IEM PC/XT - compatible 

nnit.e centrale: processeur 8088 (12/4,77MH.i:) + copro
cesseur 3087, 

memoire RAM de 640 Koctets, 

interface de ~ommunication 2x RS232C + 2 port parallele 
(Centronix), 

disque dur de 2l"Moctets (NEC 2126), 

floppy disque: l x 360 Koctets (NEC 1053), 

alimentation 150 W, 

iroprim~nte matricielle Epson FX 800 NLQ, 

c~rte graphique Hercules et moniteur (ty~e DATAS), 

clavier XT ASCII, 

un c~ble Centronix. 

• 'fer«iin<tl ecr~n AMPEX 220 compatible VT52/VT100/VT200/VT220 

Divr:::r;::: 

50 disquettes .~ 360 Ko, 

50 disquettes a 1, 2 Mo, 

2 boites de pa pier 1 ~ .. .., . 
2 boites de papier 10" I 

3 c<:iri.ouches enc reuses *f3755, 

5 cartc.uches enc:~eusus Gr.635, 

• 
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2 boites de papier b4 de qualite superieure. 

Logiciels DOS: 

syst~m~ d·e~ploita"tion PC/DOS versi-~ 3.2, 

un logiciel graphique TURBO Graphics Toolbox (EGA card 
Ver. 1. 07). 

progicie~ d·cptimisation HYBRID Ver. 3.3. 

- Logiciels XE~i:X: 

systeme d·exploi"tation XENIX Syst. V version 2.2 (SCO), 

Langage Fortra~ (RM/FORTRAN Professional), 

base de donn&es relationnelle IHFORMIX SQL et ESQL/C, 

cyst~me XENIX Text Processing, 

utilites SCO XENIX Development Utilities, 

Docum.::ntation: 

- IMC/AT . .1a.intenance Manual, 

- IMC/XT Maintenance Manual, 

- AHPEX 220 Operation t1anual, 

- EPSON FX-1000 Operation Manual, 

- EPSON FX-800 Operation H~nual, 

- Cut Sheet Feeder Operation Mbnual, 

- TE5154 Operation Manual, 

- DATAS Operation Manual, 

- ~OS 3.2 Operation Manual, 

- INFORMIX SQL Ueer Manual, 

- INFORMIX SQL Installation Manual, 

- INFORMIX ESQL/C User Manual, 
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- SCO XENIX Manual (7 volum~s), 

- RM/FORTRAN Manual, 

- Turbo Graphics Toolbox manual, 

- HYBRID 3.3 Manual. 

2.2 Documentation fournie 

Le LIES transmet la documentation suivante: 

1. Un Rapport final en 4 tomes, dont le contenu est le 
suivant: 

2. 

Tome 1: Texte du "Rapport final" avec !"Annexe 1 ren
fermant les Proces-verbaux et Notes diverses rela
tives au deroulement du travail, 

Tome 2: Annexe 2 contenant 223 pages d"etats imprimes 
avec les resultats des calculs et simulations sur 
ordinateur, 

Tome 3: Annexe 3 contenant 215 profils technologiques, 

Tome 4: Annexe 4 contenant les schemas des filieres 
technologiques dee DPD. 

Un "Guide de programmation 
l"industrie chiroique", 

du developpement de 

3. Uri "Manuel de l "utilisateur" du systeme informatique 
ADUJ-ALG, 

4. Uri "Manuel d"installation" du systeme informatique 
ADIM-ALG, 

6. 

7. 

Une notice d"utilisation du pro~uit "SCH Programme 
d"ordonnancement optimal des investissement dans 
l"industrie chimique" 

Un "Glossaire anglals-·francais 
d"environ 520 termes, 

du systeme 

Une documentation du logiciel systeme dont 
~p~oification est fournie au paragraphe 2.1. 

ADIM" 

la 

2.3 Support de coura Rur videocassettes 

Pour azsu~~r l"autoformation des utilisateurs, on a 
r6alis~ des supports de cours eur vid6ocassettes (au nombre 
~e t) dont le contenu est le euivant: 
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1. Cassette No 1: 

Introduction 

?rogrammation du developpement de 
chimique l'industrie 

Modelisation des structuree industrielles 

Domaine de Production et de Distribution - DPD 

2. Cassette No 2: 

3 .. 

Modele d' evaluation des performances 

Methodologie de la programmation du developpement: 
Approche ADIM (Aide a la decision interactive 
multicriteres); conclusions . 

Cassette No 3: 

Programmation lineaire -. lere partie 

Programmatibn iln&iare - 2~me partie 

4. Cassette No 4: 

Modelisation et optifuisation pour le developpement 
de syst~mes complexes 

5. Cassette No 5: 

Modeles du developpement economique et social 

Mod~les de syst~mes de production 

Hod~les <l0 syst~mes de coneommation 

Mbthodes d'optimisation multicrit~res 

6. Caseett~ No 6: 

Modele de Domaine de Production et de Distribution 
(DPD) 

Syst~me informatique ADIM - lere partie, 

7. Cascette No 7: 

R6gl~3 d"utilisation du syst~me ADIM et exemples, 

Syet~me informatique ADIM - 2~me partie, 
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8. Casette No 8: 

Systeme informatique P.DIM - 3ema partie. 

2.4 Formation des utilisateurs 

La formatiou a ete un volet import;:mt des activites du 
LIES, car permettant de transmettre le savoir-faire. Cette 
formation s'est deroulee de la maniere suivante: 

A. :.: Phase d ·introduction - au siege du LIES, 

- B. Forma·tion dans la zone du projet 

Les 
(point 2 
du par. 
du par. 

autoformation sur videocassettes Clere partie), 

seminaire de 3 jours (avec videocassettes), 

exercises pratiques de mise en oeuvre du systeme 
ADIM-ALG avec analyse de cas, 

technique d · ·· apprentissage en faisant ·· avec con
s~l tations des experts du LIES. 

supports de formation utilises sont le "Guide 
du par. 2.2), le "Manuel de l'utilisateur" (point 3 
2.2), et le "Glossaire anglais-fran'O;ais" (point 6 
2.2). 

Le "Guide ... " ( 120 pages) referme les informatior1s de 
hase sur la programmation du developpement de l·industrie 
chimique, em soulignant la sp&cificit~ en particulier de la 
:;::irogr.'1m!nation integree et de la methodologie ADIM C Aide a la 
Decision Interactive Multicriteres) mise en oeuvre sur ordi-
nat,eur . 

Le "Manuel de l'utilieateur" du eysteme informatique 
AD111-ALG contient une instruction detaillee permettant la 
miee en oeuvre de i·outil informatique. 

Le "Glossaire anglais 
l"utilisateur non familiarise avec 
oe travailler avec lee formulaires 
mots-clefs sont en anglais. 

franQais" permet i 
la terminologie anglaise, 
et et6tS imprimes, OU les 

Le "Manuel d'installation" et la documentation fournie 
par le vendeur du mat~·\~l. permettent d'assurer 
}'exploitation du systeme e~ la geetion des supports 
d · infrJrmatior1. 

Le s~min~ire de 3 jour3 ' l'Institut Sup~rieur de GeB
tion et de Planification, avec &upports de cours sur 
vid~ocaEsettec, a permiE au professeur G6recki, consultant 
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scicntifique du LIES, de pris~nter les fondements 
C'Jath~matiques des algorit.hmes de programmation lineaire et
d • ·:>ptimisation multicriteres utilises dans le progiciel 
ADUJ-ALG. 

L·~ proEramme du ser.iin.~·ire a ete le sui vant: 

f 0ndements theoriques des grands 
d~veloppement des syst~mes complexec, 

systemes 

optimieation lin~aire et optimisation culticriteres. 

et 

::;ro:.rra!r.mation du developpem;::nt integre et methodologie 
ADIM, 

modeJ.isatio:n de i·industrie chimique aux fins de pro
grammation du developpement • 

syet~~e informatique ADIH-ALG; structure, 
f·-in<::T.ionnali tes et ~pplication a la programm{ltion du 
developperoent. 

Les exercices pratiques ont porte sur la mise en oeuvre 
du syst~me, !"introduction des donnees et la creation de la 
tnise d•-:: rlonnee.~, le lar1cemerit dee calculs, l' interpretation 
rl~R rbsult&ts et la modification des scenatios des 
•.:xp._:r .i.ciw·~::: pc•rt.:1n t ::;ur !.;;:;:; Dl'l>. En particulier, on a 
trav.:iille zu!' le DPD No 4 ot"t les participants ont P'.l effec
t,11.::?:· tc•utes les 1nanipulationt:> ut.iles. On a pu ensui te po.seer 
i; la pha;.:;e ·· .:ti)prendre en faisant .. ou les e~·peri;.s du LIES ont 
fait office de consultants. 

1".11 niv.=;.:i:l <lu Plan Di·c.-;(:t'°'ur, on a teste diverees 
hy~oth&ees. au niveau de~ capacit~s des insta~lations e~ des 
alternatives possibles quant aux fili~res technologiques 
ret~nu~c. Cos derniers exercic0s ont ~te particuli6rement 
i~~~~~ssant3, car reunissant divers sp~cialistes en 
rr~<::h,";rche oper.:.tionnelle et planification, des informati
r; l (;(.:; o<:t, ·~cr.Jf10mistt-:~f;' des technoloeues ~himistee dont les 
~~v01rz cnt et& comp16roentaire~ po~r rbsoudre les problbroes 
abord•~.:;. 

L~ for~ation donnbe a ~tb done int~nsive et a port& sur 
T,o1w l.-=.:s l:!.i.:rient~; GifU1ifir,atif;-; du f;yetbm ... ., ADIM-ALG. Elle r:e 
..--r."t .=.·;id.;:·r·"'nt f.::tre .::onsid&ree cr>mmr.:: ter11iin,se. Il conv1.::nt, 
~~·-n;i;ri~:; iee finesse; de i·o~til tr~nsmis par une phase 
d '.;,pp•··..1;'.-:1n:l i.esem,:_,:it d·':3 connaif;s.:1t1cr:~s aux n i veaux de l" outil 
j~f~rm~tiqu~ et de la m~thodolonie ADIM. One phase de con
:-·ul ~.'-.U.r>n~:: t;f;t f::(1r::ui ·.~ prevue au :::ii~ge du LIES, a Cracovie, 
, r

1 
;..:':r:r;rd av~c li::e tF~r·!lleB du cont rat. Un programme d ·action 

:·r.ipr·r;r•rl.e a ~i;.e dif:cnte avec le Chef n.:•tional du projet, Hr. 
;; . T TJ i ('. 
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2.5 Elaboration des etudes de cas 

Le travail fourni p.=.r l 'equipe du LIES est t.rsi t.e en 
d~t~il duns lee chapitres 4 i 7 du pr6sent rapport. 

Nous le resumer.)ns ici .::n constatc.nt que l 'on a realise 
5 ~tudes de cas CDPD No 1 i 5) p~evues au contrat et. sur 
initiative du LIES. un cas glob~l de consolidation des DPD 
N.) l a 4 qui ~st le DPD Ho 6. L' ~t.ud·0• du DPD No 6 ( cas glo
ba.l} a permis d'elaborer plusieurs variantes de Plan Direc
tr::ur do:: develo~pement de l'industrie chimique et d'effectuer 
ttn•:; ~erie d ·experiences de simul.:ttion pour les experts , 
)Nt!Dl, a savoir: HM. J.Kopytowski, P.Rozwadowski et 
!{.Donozo. 

c~ tr~vail s'est solde par plusieurs centaines de simu
l~tions sur ordinateur. Le Plan Directeur de developpement 
·~··~1::;idi:re ~ ·~T.E: el.:.bore suivttnt des v~riantes minim.ale c::t 
11.aximale ( 400' 000 tonnes/an d. ethylene) a ete fixee en 
retenant les valeurs arritees par le MEIChP et est presentee 
(0?1 di:t,ail dans le rapport de Mr. J .Kopytowski (expert 
UN!DO). 

La variante minimale du Plan Directeur (200,000 t/an 
1l'~thylene) a ~t& 61abor~e par le LIES. 

P(•Ur les deux vari~nt.es en question, on a ensuite 
~rait~ plue en d~tail plusieurs variantes de mise en valeur 
d~s res~ources en matieres premieres de base (ethylene, 
! .. ,n:;.-_::"'. 1Y1•':t.h::n•• l et xyl;",ri<_:). D.!lnZ unc derniere phase du 
travail, on a e~abli, pour les variantes du Plan Directeur 
d~ developpement, des cal~ndriers de realisation 
pr~v~sionnels des investis6ements . 

. ._ 
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3. Hypotheses de base et questions de methode. 

_ ~·analyse des cas est fond~e sur la methodologie ADIM 
aaapt~e aux cas trait&s et ~ur l'implant~tion du sy~~~me 
~LIM-ALG. Cette methodologie constitue une part ~ssentielle 
du savoir-faire transmis dans le cadre du contrat. Elle es~ 
~xpo~e~"! da."ls le .. Guide dr:; progra~mation du develcpnement de 
l'i~dustrie chimique ... Le transiert de la m6thodoiogie ADIM 
s·est accompli eous forme d'un ensejgnement theorique et 
prat.ique et en utilisant la method..:: '"apprendre en faisant ... 

La r~alisation des t~~hee mentionn~es danc· 
j. ir1tr.~clw;t.ir.)(I, ra,"_;('.r;::r::it.~ l.rt ll'li:'~e a disposition des informa
~ivns tt donnees ~uivantes (pour l'analyse): 

1. Demande existante et projections a l"horlzon 2000 de la 
demande en produits chimiques • 

!1e;:;.::aux technologiques et prof ils correspondants 
consid~ree cnmme objets d'investiseements potentiele, 

3. Enstmble coherent et complet de prix rap9ortes au 
roarche algerien. 

En accord avec les prealables 1n1t1aux du contrat et le 
prcgram~e de travail r6sultant du LIES, toute la documenta-

. tion ci-dessus devait ftre fournie un mo~s avant i·arriv6e 
sur le s1~e de l"equipe du LIES. comme convenu dans le 
tir::;c,:;s-•Jerbal dv. 12 septe:11bre 1987. En ra:Lson dE: circon
::t.;:;anr-.::~ ~.n<iepe;nd._u1tes d~ l 'EDIC et, du LIES, les re::mlt.:&ts 
des ~tud~s de march~s e~ de prix, ainsi que les filieres 
t,echnolo~iques et profils technologiques associes, ont ete 
~ie 6 di~position trop tard, ou dans une forme qui ~~cluait 
1•;1..ir •1tili:=;ation dj rect·:: dam: la mis~ en oeuvre du projet. 
L·:: LIES a dnnc ete ~rr1.:me a pr.opoeer !'utilisation d~ ses 
propres profils technologiques, au nombre de 215. et portant 
::11r l-'"1 ("'.hir~1i•': orP.aniq110'. L•'!::: pr,:.fil:-~ relatif-=- .€. la chimie 
::in.~r.:tl"..: o:-1t i;te fourni:;:; d.ane le cadre da la miseion de 
l'uxncrt ONUDI M. P.Rozwadoweki (63 profils). On a done 
:(1U r;ii '°'n '!J">llt ~~78 prr,fU :: t.•~chnr ... l0p:iqul'.;S. Cette situation 
;s amen.';: 1.:n chant!<~m<::-nt d·~ d~f ini tior. du tra•Jai 1 ia accomplir. 
pour eatisfaire les objectifs du projet ainsi que les 
t.1.:s6ins <::t atter1tes CF: la -r1artie algerienne. 

i:ri :J rJ,'.f!11V:, <1p:·1;;; :1<':i:-.:rird di: i ·1.;r,~c et du [,IES r.;t 
~cc~Dta~ion du Minist~re dB !'Energie et des Industries 
~h i:.1i.ques et pf:trcchimiq1.ies, ain::>i qu '~pres confirmation de 
l'viHJDI (r~~pon;<;able d·:: la conduite <lu projet - J.A. Kopy
tows~i), d'organiser le travail de la mani~re euivante: 

le procramme de travail sera r6alis~ en accord avec le$ 
points 1 a 5 de l'Introdu~tion, 
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~a version pr6liminaire du Plan Dire~teur de 
J~veloppement de l"industrie chimique sera pr~te pocr 
le 1 ~. nc.vr::~bre 1937, en fournissant. la hase de son ela.
bor.:.:1tion fut1n·e. 

Le Plan Directeur fournit un mat~riau de base Ide 
d&~~rt} oQ l"on trouve les ~sram~~res et contrai~tes 
~our l~ DFD No 6 qui ~a ccnstituer le mod~le de b~se 
pour le::; travoux ult~ri.-~urs; c~ci con~ierne en o.::-trticu
lier le repe;rtoir·:: technologique. Lee grandeurs- de base 
qui vont ser~ir ~ J"~laboration d3s versions 
con~hcotives du Pl~n Directeur seront les deruandes en · 
produits (sous form~ d'un vecteur de la demande en pro
duits} et, eventaellement, les volumes de mati6res 
premieres traitees, en -;:.articulier l'ethylene. Le 
v0] nm·~ a~ 1l1at1.:res premiere:;s trai tees est une grandeur 
~ssentielle, car les calculs d'optimisation vont de 
fait d&finir les ~chelles de fabrication des unitis de 
production B~lectionn6es dans le Plan Directeur. 

l~ LIES va ~hiffrer les estimations de la demande en 
:produi ts .•i!'!'1iq:ies P<•ur l 'an 2000, puis proposer des 
f ili~res technologiques et fournir les donnees rela
tives aux profils technologiques concern&s. 

L~~ ~sti~&tions r~latives ~ la dem~nde seront propos~~s 
~ pa~tir ~~s donn~es m~cro~conomiques de i·~conorie 
~lqbrienne. des donn6es compar~es d"3utres pays (on util
.: ::•:}'"1 ;:;-~:-11 r'.:111-::nt (:c)&ur,e :n~fi~t·-::r.(:•: cert~int;s dorar1..::rjS des pay:'; 
.-;.:~v-:: 1 ••?.P~:s). £,..-, p:u·tie :=dgc§-r\.:;nn.::: a fourrti au LIES 1-'=1 docu
~enta~ ion mentionn6e en fin de rapport (Cf. Ch.8). Les 
q~~ntit~a relative$ i la demande on~ ~t~ ass0mbl~~s pour 
~0nner yn vecteur techniquem~nt coh~rent de produits ~fin 
d"~tr~ ae(ur~ que l"industrie charg~e de leur fabrication. 
:'.-:;-..-, bi.=:i~ ~c;uilibrr~r~. On ::t &1~ale:'ilent conv-:nu qne le::: 
hy~0the~~3 relatives ~ la doffiande, secont v~rifi6ec lors des 
•. :-: r ... r: '·n- -., ·:: rl·. ·: j rH•l l :. t. j. •fl . 1\ pr•::: r'.-1!ii1•1r.·· t. j (1(1 du Pl-'."1n n i r•::r·
t~~r en fo~ction de la de~ande h l"an 2000, une analy~e 
~~c~o~c0nomique e~ multisectorielle devrait ~tre entreprise. 
;:fir1 d'.·Jt:;Cr>rrl•.r h:~: pro;'.r.~~rmM;:·-: dr; d/~·1r:d0pp•-:m<".:nt d•::S 1.:1utr.=::: 
Eecteurs avec celui de l'industrie chimique. Les demand~s 
~~r0nt ~lors ~rait~es comme une offre d'approvlsionnement 
pour les autres industries de l'Economie nationale. Cette 
~~rni~r~ hypoth~se est &~alement une recommendation impor
t~n~~ rlcultant de l"&~ude effectu~e par le LIES. 

La d&march~ ci-de~suB est en accord avec la 
~:o'.·thi:•dolo 1_rle Auit1 d:.;ns le c~s 01:! il y a incertitude qirnnt a 
1~ r~anrt8ur ~a la do~snde en produit finaux. 11 co~vient 
~lor~ ·:~ dbter~iner 13 rl~manda en produits de bace et 
int~rm~~iaires constituant la baee de mati6res premieres 
n~ce~caireB ~ l~ f~brication d~e produits finaux tels que 
h:f; P"'~ i!I t,11rF::::, le:,; vertti.z, le.-: deterP.ents, les articles en 
f_:;.1r.111 ~~ch<>•.lC, ler; f i br-:::; l'.,:t,r.;. 
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A paP~ir de cette deraand~ chiffr~e. on cherche i 6la
b~~~r u~~ structure industrielle optimale qui soit eecen
titllemaat adapt~e au ressources en ~atiires premieres et 
qui co·: .• ::ti tue la base do:: l '~laborat: :m du Plan Directe1.n· ..:te 
di:-...£: l oppe;ut:;ri t .. 

F.:isuit.e. ~-t c·,~st c.:. ··!••i a ete.fait, on peut comp5.rtr 
l::t -:lt::mand~ en produi ts finaux ri~sul tant des rnodeles de -~::·n
soR~~tion :retenus, av~c la structure industrielle optin~le 
0bt-=:t1Jd. Ceci permet une adaptation de la ctructur~ aux 
n~~61~s d~ consommation en question et de pr6voir des impcr
tali.orrs de: complem~nt a la production nationale. Ce -
der~:ierc::; questicns sont trai tees en detail dans le rct:•J?ort 
de -~1. .]. Kopytowski. 

-----1 
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4. Description d~~ etudes de cas 

4.0 Generalites 

Le programme de d~veloppement de l'industrie chimi~ue 
en Alg.brie table sur la mise en valeur des matiE:r~s 
premieres nationsles que sont: le p~trole, le GPL. le GNL. 
le m€;thane. La transformation de ces matieres p~·ernieres 
permet J"obtenir unF: g.::mm.:: de produits dont la multiplicite 
~st une source de diificultes ser1eusec ~u niv~au de 
l'elahoration d'un programme coherent de develor~emP.:nt. Il -
nous f~ut en effet prendre en consideration la comparaison 

· deti carac~eristiqu~s d'au moins 200 i 300 proc&d6s technolo
giques. La m.aitrise simultanee d"un tel nombre de proced6s, 
relies entre eux ou concurrentiels, est si difficile qu·une 
decompo~ition du programme en parties est pleinement fondee. 

• ·Nous allons done parler dans ce qui suit de Domaines de 

• 

Produ(·t.ion et de Distribution (DPD) qui sont au r1ombre de 
:;ix (DPD Hos 1 i 6) avec, en entree, une categorie donnee de 
matieres premieres. Ces DPD sont les ~uivants: 

DPD No 1: Derives des olefines et fractions C4, 

DPD No 2: Derives du reformage du naphta CBTX), 

DPD No 3: Derives du gaz naturel et residus lourds, 

DPD No 4: Produits d·origine vegetale et animale, 

DPD No 5: Chimie minerale et divers. Ce dernier DPD, en 
raison de son caractere specifique, sera traite par 
ailleurs. 

DPD No 6: DPD global de l'industrie chimique. Le DPD No 
5 est un DPD issu de la consolidation des DPD Nos 1 a 
4, suivant la met,hodologie ADIM-ALC. 

Les six parties ainsi delinies ont fait l·objet de 
simul~tions sur ordinateur dont le but est de permettre la 
~election d"orientations d"investi~sement qui donneraient 
le3 meill~urs r~sultats en fonction d"un crit6re determine , 
en l'occ~r~nc~ le rapport profit/investiesements. Cet 
indic~ d~finit d~ roani~re automatique le delai de 

" . t" p~r l~- b~-nefice a la vente deB produits r~cupera.1on - 1 f.•.thriqu&s dant~ l.F: ri~f:ean d • inst.allati._1ns consti tuant a 
fi li•;r.:: t,•.::chr1ologirp.Je du VPD. Apces leP, .::xperiences de 
"imulation portant sur les diff~rents DPD, on aboutit i 
i·~limina~ion dea ~echnologieR ou orientation~ 
rl"investi6sement o~ les r6sultats obtenus sont les plus fai-
blea. 

Les simulations portent sur diverses technologies 
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d'c•bt.~ntiort C:'un meme Pl'0•1Uit a p.::trt.ir de matieree premieres 
difierentes, ou de te~hnologies d~bouchant sur les m~mes 
protluits i partir d~t ~fmes produits de base, euivant des 
chaines differentes. Les installations non retenues i une 
~tape de ~imulation donn&e, ne sont plus en principe prises 
e:. cc·mpte dans l es calculs t~l terieurs. Par contre, elles 
P"="UV<ent C.P. pas P.t:re eliminees si .. pour d.::s raisons .:.utr~s 
;.,~·;.,-.,·,r· ·a.i•111 1 ::;, •'11r·:·: •kdvc:at fj,-:1n··:r d~an::: ]{·: Pr·:ir~r:•!lame dr; 
d~vel0~p~~ent pour satisfaire ~ des objectifs d~termin~s. 11 
en es~ de m~~e pour les unit~s qui utilisent en entr~e dee 
produits iesus de plt1sieurs DPD, unites qui sont prises er. 
consideration da~s le DPD global. Ainsi certaines technolo-, 
gies a faible r.::::ntabilite dan.:". un DPD donne, se retrouvent 

-~·au nhreau d ·un DPD global (de co:isolidation), lorsque les 
produits ainsi fabriques cor:stituent un produit de base pour 
un proc~de consid&r~ ailleurs et ont done 6t~ choisis pour 
le DPD global pour des raisons d'attractivite . 

4.1 DPD No 1 - Derives des olefines et fractions C4. 

L'hypothese de base retenue pc.ur la selection des tech
nologies, d.:r.r1s le do~.9.ine considere, est que les matieres 
preni~res s0nt issues de la pyrolyse d'une large fraction du 
nflpht<.1. I.e precede de pyrolyse est suppose etre du type ·· 1ow 
s.-:weri ty·· (p.::11 s~vere). Ceci veut dire qu ·on obtienc.:!ra 
::; imul t.:iu2:mr~nt dr.:: i · et.hylene. du propylene et une coupe C4 en 
proportions po~derales donnees. La deuxieme hypothese rete
nue coneerr1e la prise en compte d · un grand nombre de techno-
1 ogie~ p~rmettant la satisfaction des besoins consid~rables 
r1n m.::1 rche. On a ause i, entre autref..:, retenu les branches dr:: 

~dustrie qui n·existent pas ~ ce jour dans 1"6conomie 
::rii~(J(I~, p. ex. la f.'.:\bric:ation r:::t la transformation d 1::s 

~rod~i~s de baee pour fibres synthbtiques, la production 
detergents. i · industrie du cav·1tchouc. 

Dans lee fili~rez pr&scntez, on trouve plusieurs 
proc~dbs conduiean~ au ro~me produit final; ~·est le cas, par 
exemple, de l'acide ac~tique obtenu i partir dA l'aldbhyde 
ac~ticue ou, directement, 6 partir de 1'6thyl~ne. La produc
tion de i·acide ~c~tique ~ partir du m~thanol, est 6galement 
introduit~ au nivA~u du DPD No 3. 

Un autre exeffiplA ~"t la !'roduction de la glyc~rine 
d . t -rit ~.· p~rt~ ... ·r 'du chlorure d'allyle, ou i partir du l ri'-!C ,f;:I:h;:; ' ..• .. 
propyl~n6. Lee hypoth~G~s retenuee pour la premi~re ~imula-
tion, sont les suivante8: 

invoRtiee~~ants d~'capitul fixe inf~rieurs i 600 mil
lions de doll~rB E~-U., 

~rit~re d"~valuatibn - maximum du rapport profit sur 
inve3ticsments de bapital fixe, 

I 
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disponibilite des mati~res premieres et semi-produits 
en provenance d'autres DPD (DPD No 2,3,4), par exemple 
le styrene, i·acetone, le methanol, le benzene, l'acide 
phtalique. Les demandes de produits fournis par le DPD 
Nol sont donnees dans le scenario ci-joint de 
!"experience "ole_l". 

La~ donnees retenues quant i la demande ont un 
_caractere provisoire; elles permettent n~anmoins 
i ·evaluation de i · effit:~aci te economique du DPD Nol et ne 
peuvent etre considerees que comme une premiere aporoxima
tion des previsions relatives a lft demande. Apre~ avoir , 
effectue une analyse detaillee des donnees, on a obtenu les 

--resultats relatifs aux indices economiques de base pour les 
fili~res technologiques selectionnees, ~insi que les donneee 
relatives a i · :xpprovisionnement en matieres premieres, en 
produits chimiques, en energie - et aux importations 
complementai~es. On n'R pas introduit, au niveau de la simu
lation, de limitations quant aux matieres premieres de base. 
A partir des resultats de la premiere simulation, on a 
introduit., pour les simulations suivantes, des limitations 
quant a la consommation d·ethylene, limitations jugees per
tinentes et egales a 200, 000 t./an ( etat imprime ··01e_2"). 
11 en a resulte evidemment une limitation de la consommation 
d~ propylene et de la fraction C4. Les resultats ainsi 
obt.enus ont permis de selectionner certaines technologies 
~~~r le DPD No6 (cas global). 

4.2 DPD No 2 - "Derives du reformage du naphta (BTX)" 

Le produit de base pour le DPD No 2 est un reformat 
d·0~ i·on a extrait le benzene, le toluene, l'orthoxylene et 
le p~raxylene. Ces hydrocarbures constituent les produits 
de base de ce DPD. On n'a pas retenu ici l'essence pyro
lytique. On a ainsi defini egalement le rapport des 
diff~rents hydrocarbures aromatiquee *). Les fili~res tech
~ologique2 du BTX tenant compte de la competitivit6 de la 
prod~ctior du c~prolact~rue 6 portir du phenol et du benzene, 
du car~~ter~ ~omp&titif du tolu~ne diisocyanate (TD!) et du 
methyldii~ocyanate (MDI}, de l'acide terephtalique contre·le 
dimethyl ted~pht-f1lat•;. Er1 ce qui concerne l 'anhydride 
maleique, obtenu dans le DPD No 1 A partir de la fraction 
C4, on a choisi comme produit de depart le benzene. On a 
retenu le proc~de de fabrication associ~e du styr~ne et de 
i·oxyde de propylene, different de ce qui se passe dans le 
DPD Ho 1, o~ l'oxyde de propyl~ne est obtenu A partir de 
i · epichlorhydrine. On a tenu entre autres compte ,·es 
procedee dbbouchant sur les fibres synthetiques. 

On a d'au~re part introduit les proc~des de fabricaticn 

* ) On r1 ·a done pas tenu compte des procedes d · 
extraction individuelLe des hydrocarbures aromatiques. 
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de plusieur.s types de resines ~~c.enues a partir de produits 
de b.3se achetes ega!en1en t a l 'e~:terieur du DPD. On a done 
considere les resines epoxy, alkydes, polyurethanes et 
polyesthers. Les res1~es ph~noliques ont et~ affectees au 
DPD No 3, av::c les autres resines de condensation. Un autre 
exemple d'association des DPD No 1 et No 2, est la produc
tion d'agents tensioactifs a partir.des produits des DPD No 
1 et No 2. 

Les resultats des simulations effectuees, sont 
:n:p:r:&seni..t:::; sur le listing "btx_l". Dans les etats suivants, 
er~ trouve, comme dans le cas de l' imprime "ole 1": le -
scenario relatif aux installations, les fou:nitures-de pro-

- duits sur le marche national ou d'approvisionnement des 
.autres DPD, les importations et les approvisionnements en 
provenance du marche national ou des autres DPD. 

4.3 DPD No 3 - "Derives du gaz nature! et residus lourds" 

Le produit de base est ici le methane. En annexe 4, 
n(lus avons la -Eiliere technologique DPD No 3. On a retenu, 
en plus des procedes de transf orrnation directe du methane en 
produits chinique:;e, le procede de semi-col1bustion-pour exa
men des possibilites de developpement de la chimie de 
i·ac~thyl&ne. On a introduit ici, par rapport aux procedfs 
retenus dans la filiere DPD No l, le procede d'obtention de 
l'acide ac~tique 4 partir du methanol et de l'oxyde d~ car
b·:me (CO), pour aboutir ensuite au polyacetat.e de vinyle. On 
introduit egalement des installations de r~sines de conden
sati0n, dtS resines d'uree, des resines de melamine et des 
res1nes phenoliques. Ici, comme dans le DPD No 1, on trouve 
la production des derives chlores du methane. Les resultats 
des simulations correspondantes sont . donnes en Annexe 2 
Cetat imprime "gaz_l"). 

4.4 DPD Ho 4 - "Produits d"origine vegetale et animale .. 

On it int,rcJ<lui t, a la d.::mr.ind·:.: de l' EDIC, un DFD 
~;upr.Jf:m•:nt.airi:: portant cmr ln tr.;1nr;form.:1tion dt:-=e matier·~s 
•1{;c·S t.~:l(;G et ~lc1h1:-1 les. L•.;S prod11i t~~ de ha~;c:: coneiderbs sont 
l~ sucre, les fpis de mais, lcs huiles et autres graisees. 
Lee filibres technologiquee correepondantes n·ont pu itre 
::il.-;::!.n-:::~1ent ntiliseee par manque de profils. Le scenario 
pr6~~nte la production du cnvon, dee acides aras et de 
l'fthanol. Parmi les dix t~chnolo~ies considbr~es, on en a 
r0t~nu cinq. Les r~sultats fournis sous forme d·~~~~e 
impr:i.m(~e ( "nat_l" et "n.::1t __ 2 .. ), sont int.€:·!"ees.:ints bi en qu 1 ]::::: 

n~ce~Bit~nt un volume important d'importDtion da prod1lits ~~ 
ba:.;~. c .. r:;::t po1.u·qtwi. rin con.c idere que ta pr1:,mierf.: t~-1.chr.: ·J~ 
l'in~ustrie chimique serait l'approvisionnement de 
1 · ar~ricultur~ en prod11itr:; rl' intennific1::1L.i.<J11 ce qui permr;:t
tr;dt nrJn r·"'111.ell'i<-mt rlr~ r::.:.t,·if;f:':ti.re ]ef; b<"!Zoinf; en pr.od1.utr:> 
~lim~ntairee dA la population, mais m~t~ratt ~ la diaposi
t,ir,n ck l' lnrl1H;f,d1.: lr..:t-.; ma1-ierez premiere!~ hdispensables. 
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Les resul~ats des simulations de ce DPD constituent la 
matiere des impri~es "nat_l", "nat_2". 

4.5 DPD No 5 - "Chimie minerale et divers" 

Le DPD No 5 concerne les differentes technologies et 
produits de la chimie minerale. Une selection preliminaire 
des technologies en question, a ete effectuee par Mr. A.Aoun 
01EIChP) et Mr. P.Ro.zwadowski {expert OHUDI) et qui a donne 
lieu au ""Proces Verbal des discussions qui one. eu lieu a 
l"EDIC. les 28.09, 29.09, 5.10 et 6.10.1987, aux fins de 
definition du domaine de la chimie minerale, (Cf. , 
Annexe 1 du present rapport). 

Le choix effectue resul~e d~ l'objectif principal du 
Plan Directeur qui est le developpement i~;tegre et efficient 
de l"industrie chimique inorganique, indispensable pour les 
autres branches industrielles et l'approvisionnement du 
marche. On a evidement tenu compte des ressources nationales 
disponibles. Un rapport detaile sur le DPD No 5 (ALG_MINE) 
a ete elabore, lors d'une mission separee de M. 
P.Rozwadowski, rapport qui sera soumis par ailleurs. 

Le DPD Ho 5 comprend les technologies de faible tonnage 
i ~galit~ avec la production de masse, dont p.ex. le car
bonate de sodium, le so<lium vitreux, le carbonate de calcium 
pr~cipit~. l'acide sulfurique, le metasilicate de sodium, 
etc, qui portent ensemble sur 218 proce1es et 63 installa
tions. On n·a pris compte en compte dans !'analyse que les 
nouvelles technologies (qui seront potentiellement 
developpees). Tousles precedes concernes sont enumeres ci
dessous, avec les capacites de production en tonnes/an: 

1 
2 
3 
0 
7 
i3 

10 
1! 
12 
13 
14 
F ,) 
1 f) 
17 
18 
19 
20 
21 

Norn du procede 

At·iTI MONY TRIOXIDE 
ALU11IHUM SULPHATE 
M'CiOH 
LI'I'HOPONE 30%' 
LITHOPONE 60% 
SOit!UM TETRABOP.ATE (BORAX) 
BORiG ACID 
SODI IJM pt<;RBORATE 
PPECIPIThTED CALCIUM CARBONATE 
PFECIPITATED CALCIUM CARBONA~E(TOOTH 
CALCIUl1 CARBIDE 
r.ALCFJH HYPOCHLOf<ITE 
C/\LCHH1 CHUJF<IDE 
f'.I•:MON I UM GllLORI ng 
SCJDIUt-t BICHROI1ATE 
SODIUM CEROHA'i'E 
POTASSIUM BICHROMATE 
ANHYDROUt.; CHROMIC ACID 

Capacite 

2000 
30000 

1500000 m3/an 
45000 
45000 

3000 
4000 

10000 
40000 

P.) 5000 
50000 

5000 
10000 

4000 
7700 
1000 
1000 
1000 
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22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
37 
38 
39 
-1 (I 
41 
45 
50 
51 
54 
55 
~.f; 

5·; 
58 
f.9 
63 
64 
65 
66 
f;7 
68 
69 
70 
71 
72 
'73 
74 
'(5 

76 
11 
78 
79 
80 
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CHP.OlDSAL - BASIC '::HRm!!UM SULPHATE 
COPPER OXIuF. <B!..ACK) 
COPPER OXIDE (RED) 
COPPER SULPEt\T:! 
Cr<YOLITE - ALUHINUM SODIUM FLUORIDE 
ALU!ilNiH1 FLUOkIDE 
HYDROGEN FLUORIDE 
IRON OXIDE (RED) 
F~RBOFERRIC OXIDES (BLACK) 
FERl.lOUS S'JLPHATK 
LEl:D OXIDE (RKD) 
Mt\G1lESitJl-l OXIDF. 
i1!.t'?G.~NESE DIOXIDE 
SODIU~ TRIPOLYPHOSPHATE 
SODIUti HEXAMF.TAPHOSPHATE 
SODIUh PYROPHOSPHATE (DIBASIC) 
'rRISODIUt. PHOS?HATE 
DICALCIUM PHOSPHATE 
SODIU!:J GLAZE 
SODIUM METASlLICATE 
SODIUM THIOSULPHATE 
SODIUi1 HYDROSULFITE 
SODIUI1 CHLORIDE (MEDICAL) 
SC,DIUM NITRATE 
TITANIUH DIOXIDE 
zn~c SULFATE 
ZINC CHLORIDE 
SODA ASH 
SODIUM BICARBONATE TECHN. 
SODIUM BICARBONATE FOOD GRADE 
SODIUM BICARBONATE MEDICAL GRADE 
SODIUM HYPOCHLORITE 
SODIUM SULFIDE 
SODIUt1 SULFATE 
CAUSTIC SODA (CHEMICAL METHOD) 
CHLO~I~E A~D CAUSTIC SODA 
CHLORINATED LI!:Ei'. 
ACETYLEN~ (CARBIDE METHOD) 
OXYGEN (AIR SEPAP.ATION METHOD) 
7.LiC OY.JDE 
COPPER OXYCHLORIDE 
ALUMINUM POTASIUM SULFATE 
POTASSIUM SULFATE 
SULFURIC ACID 
PHOSPHORIC ACID 

2000 
750 
7~.o 

2000 
4200 
2200 
1000 
2000 
1000 
2000 
5000 

30(100 
5000 

50000 
1000 

500 
3000 

25000 
25000 
10000 

1000 
1000 
1500 
8000 

30000 
15000 
15000 

150000 
10000 
10000 
10000 
10000 
10000 

100000 
50000 
15000 

5000 
100 
100 

10000 
3000 

15000 
150000 
310000 

55000 

En plus de6 dnnn~es technoloRiques, toute l'information 
il~ceseaire relativement aux prix et autres param~tres 
economiquee importants a ~t6 ~labor~e avec l'aide de Mr 
P.Fozwadow~~i et accept~e par M. Aoun. Les prix retenus ont 
ete bases e.ur le Market Reporter de 1987 et , dans certains 
caz, ils ont ~te ajuste6 aux conditions locales. 

Les principaux paramitres suivants ont it~ retenus dans 
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i·analyee du DPD No 5· 

facteur de localisation {location factor) 
taux de change 
salaires <labour wages) 
a~poi~tem~nts de i·encadrement (supervision) 
renumeration du personnel de labor,atoire 

(laboratory wages) 
amortissement dee couts de i·unite de 

production {blcc depreciation) 
amortisseme11t des emits hors unite de 

production {offsites depreciation) 
couts des fournitures d·exploitation 

(operation supply cost) 
interet. de la dette {interest rate) 
frais generaux directs {overheads) 
fonds de roulement (working capital) 
couts de la maintenance (mair-tence costs) 
frais administratifs (administration costs) 
assurances (insurance) 
coute de vente et de marketing 

(marketing costs) 
recherche et developpement CR&D) 

1.3 
1. 0 

6720.0 $/year 
7920.0 $/year 

8880.0 $/year 

6.6 % 

5.0 % 

0.8 % 
10.0 % 
50.0 % 
12.0 % 
4.5 % 

12.0 % 
0.5 % 

5.0 % 
2.0 % 

L'analyse a debute par !'evaluation de chaque unite 
mettant en oeuvre les technologies reunies dans le DPD No 5. 
Elle ccJLporte le calcul des indicateurs de performance comme 
d~crit dans le "Manuel de l"utilisateur (p.ex. la valeur de 
la production - PV, le cout total a la production, la valeur 
ajoutee MVA, le profi~ et le taux de rendement simple, 
etc. ) . 

Les r6sultats de !"analyse sont prAsentes dans le rap
port de P.Rozwadowski. Les technologies pour lequelles la 
rF.mtabil i te a· est pas aesnree en raison des faibles 
capacites pr6vues, sont A nouveau examinees avec des 
capacit~3 remieee 6 l"~chelle. Ces dernicrec do~nAes cont 
~galement documentees dano le rapport de M. P.Rozwadowski. 

L'analyse est ensuite effectuee pour la totalit6 du DPD 
No 5. On prend alors en comptA toutes les liaisons tech
riiq•l~f; r;ntr(: h~r.: <Hv~."!rG-'.::t: inGta Ll~tirJnr;;. On a done effectue 
une s~rie d'experiencec cur ordinateur pour engendrer des 
programmes de d~veloppement efficaces en accord avec le p10-
fit maximal correspondant aux niveaux d"investissements 
(;011,;r~rn•.::::. L'.::f~ r1~cul t.:sts d~tail V:r~ dF~ l" analyBe pour 
diff/~r·::nt<:~; VL1)<.;l.lrf.l n':i.nv<~~;ti:~~f..:«lf::f1t (de 200 D'1illionB de 
dollar~ E.-U. jusqu'i la mise en oeuvre de toutes lea tech
nologies qui nouR donne un chiffre de 800 millions de dol
lars), sont r6unie6 dans l"annexe 2 (6tats imprim's 1200, 
i400, i600 et i800). 
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rdveaux d"investissement choizis, on va prendre pour chaqui=.: 
niveau les unites les plus rentables qui seront retenues 
dans le Plan Directeur, et rendre compte ainsi des priorites 
de d&veloppement jusqu"aux s~tils d"investissement adopt~s. 
On peut naintenant compari=.:r les resultats obtenus (Annexe 2 
- etats icprimes 1200-a 1800) et observer les relations 
resultantes sur les figures ci-dessQus 

[mln.$] 
350.+ 

280.+ 

210.+ 

140.+ b 

a 

b 

a 

bb 

b 

MVA 

Production Profit 
a 

aa 

70.+ FCI 
+---------+---------+---------+---------+ [mln.$] 

200. 400. 600. 800. 1000 . 
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Gross Production Value 
[mln.$] 
720.+ 

590.+ 

460.+ 

* 
330.+ 

* 
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** 

* 

200.+ FCI 
+---------+---------+---------+---------+ [mil.$] 

200. 400. 600. 800. 1000. 

0.55+ b 

b MVA I FCI 
0.45+ 

b 

a 
b 

0.35+ b 

a 
Production Profit I FCI 

0.25+ a 

aa 
0.15+ FCI 

+---------+---------+---------+---------+ [mln.$) 
200. 400. 600. 800. 1000. 
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ou: 

Production Profit - Benefice a la production 
HVA - Valeur ajoutee a la production 
FCI - Couts d·investissement fixe 
Gross Production - Production brute 

Les resultats de i·analyse ont ete soumis a Hr. 
P.Rozwadowski pour expertise du Plan Directeur et remise a 
l'echelle repetee des unites. avec elimination des technolo
gies non rentables. De plus, les resultats d·evaluation des' 
unites respectives et les objectifs de production (la 

·~ ·de11ande) et d ·exportations a 1 ·an 2000, ont · te pris en 
compte. La liste des installations et des capacites rete
nues, est donnee dans le rapport de Kr. Rozwadowski. 

La selection preliminaire des technologies consideres 
dans le DPD No 5 a ete ~ffectuee a partir de i·evaluation de 
la base de matieres premieres, des previsions de la demande 
en produits chimiques et des conditions de disponibilite des 
technologies. L'analyse n'a porte que sur les nouvelles 
unites. Cette hypothese est correcte dans la mesure ou les 
capacites existantes ont ete exclues de la demande de pro
duction. Il est neanmoins recommande d'examiner un programme 
ou le potentiel existant est pris en compte. 

La volume des produits specifie, dans le cadre du vec
teur de la demande, combine avec les possibilites limitees 
d·exportation, determine les ~apacites inferieures des tech
nologies. Pour cette raison, un certain nombre d·unites a 
ete exclu du Plan Directeur par Kr. Rozwadowski (pour plus 
de details. se reporter a son rapport). Le DPD No 5 n·a pas 
fait l'6bjet d'une integration dans le cadre du D~D No 6, 
car il a ete an&lyse dans le rapport de M. J.Kopytowski. 

4.6 Dl'D No 6 - "DPD global de l'industrie chimique" 

A p~1rtir d·~s r&;::;lllt.ats obtr.::nue dans les DPD Ne 1 a 4, 
<"Jn a cree ur1 DPD global renfermant toutes les installations 
retenues au cours des diverses simulations. On a fixe les 
investissements globaux a 2000 millions de rlollars E.-U. 
On r1 ·a pas defirai de ni'leaux limi tes pour 1' ethylene, le 
propylene, la fraction C4, le benzene, les xylenes et le 
methane. On a eff~ctue la comparaison de procedes concurren
tiels tels que l'acide acetique a partir du m:~hanol OU de 
l 'ethylene. les !aoutchoucs butadie:!e-styrene et 
polybutadi~nes. Bien qu'A la suite des ~imulations portant 
sur les DPD 1 a 4, on a elimine les procedes de ~roduction 
de l'acetate de vinyle, du polyace~ate de v1nyle, le 
copolymere styrene-divinylbenzine, le 2-ethylhexanol, le 
methylbuthylcetone, l'acetate d'ethyle, le butadiene A par
tir d~s n-butanes, ils ont ete introduits ~n supplement, car 
!'extension de la base de comparaison offre de nouvelles 
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possibilites de comparaison de la rentabilite des procedes, 
au niveau de leur integration. Ceci est par~iculierement 
valable en ce qui concerne les derives de i·acide acetique. 

On a aussi introduit dans la base de donnees du DPD No 
6 d~s proc.§des dont les profils ont ete fournis par l'ONUDI 
en cours de travail sur le·site. 11 ~·agit en particulier de 
l'acide benzoique, de i·acide acetylsalicylique, de 
l' acroli.:ine, de la metionine. On a decide d • avoir une 
installation de production de resines de condensation. Or. a 
fixe des niveaux appropries de production de matieres 
synthetiques et de tous les types de resines, de r ... >lymeres , 
pour fibres synthetiques et de caoutchouc. Le demande pour 

·- ·les differents produi ts est representee dans le scenario 
.. alg_l ... Le critere d·evaluation retenu est le rapport 
profit/cout d'investissement. Les prix retenus eont ceux du 
marche europeen. On n·a pas utilise de facteur de localisa
tion pour les couts d'investissement en Algerie . 

L'analyse des resultats de la premiere simulation, a 
fait rejeter, dans la deuxieme experience, toutes les 
installations pour lesquelles la valeur de la production 
etait sensiblement inferieu~e aux capacites nominales. Il 
s'agissait des procedes suivants: aldehyde acetique a par
tir de !'ethylene, le nylon 66, !'anhydride maleique. 
l'acide adipique, l'hexamethyldiamine, le 
methylisobutylcetone {HIBK). On a aussi elimine le PEHD en 
r.-. i~<m du bi lan d, ethyl en.::. Le bil~n de i · et>hylene en entree 
a ete fonde eur l'hypothese que 50.000 tonnes seront four
nies par !'installation existante (120.000 T) qui n·est pas 
aujourd'hui exploitie i sa pleine capacite, et 150.000 
tonnes seront fournies par une nouvelle unite. Comme la 
production de deux types de caoutchouc de base, ne permet 
pas d'atteindre a un niveau de 50.000 tonnes/an (qui sont 
des capacites economiques minimales), on a decide de s'en 
tenir a la seule production de caoutchouc au butadiene
styrene (SBR) dont les applications sont plus etendues . 
f,'F:t:,t imprime .. alg_2" fournit lee resultats de !'experience 
ainsi con<;:ue. 

Les resultats de la simulation suivant 1·hypotese rete
nue E'eloignent fort, en ce qui concerne la demande en 
propyl~ne, dee quantites disponibles en sortie de ~yrol!se 
du naphta suivant le proc~d~ L.S. Les demandes en ethylene 
et ~n coupe C4 donneee. par les calculs, so~t .c~nformes aux 
limites definies par le rendement de.1 unite de ~yrolyse 
rete~ue. On a done decide, dans les experien7es ~u1vantes. 
de prendre la valeur maximale de propylene d1sponible, 
c'est-a-dire 80.000 tonnes/an. On a decide de renoncer a 
produire du polypropyline. Avec ces. mod~fications:. le 
scenario retenu a donne les resultate presentes dans 1 etat 
imprime "alg_3". 

La quatrieme experience n·a donne lieu qu'a des 
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modifications de scenario mineures. En raison du mauvais 
bilan de !'ethylene glycol, on a choisi une seconde unite de 
production d'ethylene glycol de 10.000 tonnes/an. 

Pour eviter un tel investissement, on a reduit la pro
duction du terephtalate de diethyle a 45.000 tonnes/an. 
Cette modification a pel'lllis d'avoir.un bilan interne satis
faisant d'oxyde d'ethylene et d'ethylene glycol, sans llv
raison a l'exterieur du DPD (car portant sur une seule tonne 
d'oxyde d'ethylene). Les resultats de !'experience sont 
reunis sur l'etat impriae .. alg_4-. 

La comparaison des resultats de 4 experiences permet de 
·--tirer les conclusions suivantes: 

1) 

2) 

Les resultats ecoromiques de tous les programmes 
consideres sont fort proches les uns de autres. On 
constate de legers ecarts au niveau des livraisons sur 
le marche et des achats a !'importation. Un ecart plus 
sensible se manifeste au niveau des investissements. 
L • etude de cas .. alg_ 4 ·· est ici la plus favorisee. Sig
nalon~ au passage que cette variante est la plus 
homogene du point de vue de la mise en valeur des pro
dui ts issus de la pyrolyse. Les resultats obtenus indi
quent que des ecarts au niveau de la realisation du 
programme, ne vont pas influencer de man1ere notable 
les resultats economiques globaux. Le probleme le plus 
important a resoudre, est 1ci le choix d'une vole 
d'acces optimale aux produits petrochimiques de base, a 
savoir l'ethylene. le propylene et la coupe C4, en 
liaison avec une mise en valeur adequate du naphta 
pyrolytique. La comparaison de ces produits de base 
alternatifs doit passer par la prise en compte de leur 
composition. Un facteur ~ecisif pour les resultats est 
evidemment la politique de prix portant sur les pro
dui ts de base que sont le methane, l'ethane, le pro
pane, la coupe C4 et le naphta pour la pyrolyse. 

La realisation du programme d'investissements etudie 
dans l'experience "alg_4", dcsnne la production des pro
duits de base en question, permettant la creation de 
nouveaux sous-secteure, dans l'indus~rie textile et la 
confection, dans l'industrie du caouchouc (pneus et 
autres articles techniques), dans le domaine des 
materiaux de construction (tubes, profiles divers, dal
lages, garnitures d'etancheite, peintures et vernis). 

11 nous faut, en conclusion, pr~ciser que nous n·avons 
pas encore tenu compte - dans le ~out d'investissement - du 
facteur de localisation qui au niveau d'investissement 
considere, represente·une valeur notable. 

Les r6sultats ci-dessus ont 6t6 discutbs en_d~t~il avec 
H.J.Kopytowski (ONUDI) et constituent la based experiences 
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ulterieures visant a i·elaboration du Plan Directeur de 
i·industrie chi•ique . 
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5. Plan Directeur de developpe.ent de l'industrie chiaique 
en Algerie 

5.1 Generalites 

En accord avec la methodologie ADIK, on a elabore le 
modele global (DPD No 6) de l'indQstrie chimique, a partir 
des resultats de l'analyse des modeles e~ simulations des 
DPD No 1 a 4, decrits au chapitre 4. Le modele global con
stitue le point de depart des travaux ulterieurs visant a 
1. elaboration du ""Plan Directeur ... ·· . 

On a prevu de considerer p:~usieurs variantes du -Plan 
··Directeur ... ". dont une variante minimale et une variante 

maxinale. 

La variante minimale consiste a retenir l'hypothese de 
transformation de 250,000 t/an d'ethylene. Les unites de 
transformation retenues sont les seules unites rentables 
(c-a-d: dont le volume de production depasse le seuil de 
rentabilite de !'installation) avec un tawc de rendement 
simple approprie. 

La variante maximale du '"Plan DirP.cteur ..... porte sur 
la transformation de 400.000 t/an ~thylene, qui satisfait a 
la demande de produits finaux definie au niveau du MEIChP 
par J.Kopytowski. Cette variante maximale correspond aux 
possibilites maximales de transformation de !'ethylene 
(350,000 a 400,CJ~lO t/an) par la structure industrielle opti
m~lc. En effet, an deli de 400,000 t/an, il conviendrait de 
creer un deuxieme complexe de transformation de !'ethylene. 
et c'est-la un changement qualitatif qui n·a pas ete pris en 
consideration (Cf. le rapport de M. J.Kopytowski). 

11 nous 8semble d'autre part pertinent de considerer 
une premiere etape du '"Plan Directeur ..... , avec les objec-

• tifs suivants: 

mi&e en valeur de la base de ressources en matieres 
premieres existante et des capacites de production des 
installations existantes. 

assurer la continuite et la coher~nce de !'evolution de 
l'infrastructure industrielle existante. 

La premiere ltape a donne lieu egalement a 
!'elaboration de plusieurs variantes qui sont traitees en 
detail ~u paragraphe 5.4 a partir de !'analyse du DPD global 
de l'industrie chimique (DPD No 6) et de son adaptation aux 
conditions localeB. 
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5.2 Plan Directcur de base (variante ainiaale) 

La premi~re variante du Plan Directeur consid~ree a ete 
la variante minimale. Les experiences de simulation 
suivantes ont ete effectuees en introduisant un facteur de 
localisation egal a 1.3 et en adoptant les prix locaux pour 
les utilites et la main-d'oeuvre. C~s prix ont ete consultes 
avec le KEIChP. Aux fins de comparaison, on a reuni dans le 
Tableau 1 les prix des utilites retenus pour les calculs 
ulterieurs (en aonnaie locale) et les prix valables pour le 
marche europeen, ainsi que ceux fournis par SEMA-METRA. 

--Tableau 1. Prix des utili tes et de la aain-d 'oeuvre 
(en dollars K.-0.) 

I ~:~:A I E~:~~KKN I M~~~~P I unite I 
====================================================== 
Knergie 
electrique 0.05 . 0.05 0.045 I kWh 

I ====================================================== 
Eau de re
f roidisse
m-=nt a 20 c I 0.10 I 0.025 I 0.15 I •3 

====================================================== 
E11u de re-
froidisse- 0.025 0.03 m3 
ment a 10 c 
====================================================== 
Fioul I 7-10.0 90.10 70.0 Teal 

• =============1~~~~=!~================================= 
Eau demi
neralisee 0.16 0.1 0.5 m3 

====================================================== 
Main-d'oeuvre 

0 000 7,920 annuels -cupervision 4 • 
-laboratoire 8,880 annuels 
-ouvriers 30,000 18,600 6,720 annuels 
====================================================== 

LeQ re~ultat& des calculs effectues sont reunis sur les 
~t~ts ~lmprimes des simulations ALGl, ALG2, ALG3, ALG4; il& 
~n~ permis de selectior~~r des unites de prod~ction per~et
tant d'assurer les niveaux de production necessaires a la 

*) unite utilisee par SEMA-MKTRA 
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satisfaction de la d~~ande prevue a !'horizon 2000. 

Les simulations effectuees ont egalement permis de 
defirtir la demande preliminaire en matieres premieres - au 
niv-::au resultant du fonctionnement d'une unite de pyrolyse 
du naphta fournissant 150,000 t/an d'ethylene, et de 
l'utilisation des capacites non exploitees du procede de 
pyrolyse de l'ethane. Dans ce cas, les quantites de 
propylene disponibles ne permettant pas de couvrir la 
tot.:llit& des besoins, on n'.a done pas retenu la production 
d~ polypropylene. Si i·on considere le principe de la con
struction d'une unite de pyrolyse fournissant 200,000 t/an, 
d'ethylene. on a resolu le probleme des matieres premieres 

-et l'on peut meme proPoser de vendre a !'exportation des 
quantites limitees de certaines produits. 

Afin de determiner la tranche pour laguelle les inves
tissements permettent d'obtenir les meilleurs resultats 
economiques, on a effectue des siaulations dont les 
resultats sont presentes.dans le Tableau 2. 

Tableau 2. 
Rapport NI/FCI (Hl-revenu net; FCl-lnvestissement de 
capital fixc) pour differentes valeurs FCI. avec les 
taux d'utilisation des olefines (c0upes C2.C3 et C4) 

F~l Rapport I Taux d'utilisation Nom de 
millions NI/FCI des olefines en% l'etat 

$ E.-0. C2 I C3 I C3 imprime 
!.igne 

========================================================= 
1. I 1696 I 0. 131 84 100 40. 7 i1500 

======!==========~======================================= 
2. 1903 0.141 93.7 100 100 best(opt) 

========================================================= 
3. 1940 0.141 100 100 100 i2100 

========================================================= 
4. 2422 0.120 100 100 100 12500 

========~===~===========-~=============================== 

La variante optimale (No 2), n'utilise pas la totalit~ 
· l'&thyl6ne disponible, car il reste 1850 tonnes qui 
~~preeentent 1.5% de la capa~ite de. production de l'uni~e 
existante mais cec.i n'a aucune influence pratique p,ur a 
r~ntabilite de l'unite en question. Les rbBultats obtenus 

- .. 
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(Tableau 2) montre~t que l·investissment optimal (rapport 
NI/FCI maximal) se situe entre 1903 et 1940 millions de dol
l~r~ E.-u .. En _effet •. le delai de recuperation est alors 
minimal et egal a 7 annees. On a ensuite etudie les rela
tior1s import-export et leur influence sur 1-e rapport NI/FCI 
<c:t sur le montant des invest is semen ts. Les resul tats obtenus 
::(•n I. r.-·11nJ l: <l•1nG le '1!~1lJlc~au 3. 

Tableau 3. 
Rapport entre les importations-exportations et 
l·indice Nl/FCI (dans l'hypothese d·une limitation 
des iaportations et d·une utilisation totale des 

· - ·olef ines disponibles) 

Importations Exportations I FCI Nom de 
• T.igne en millions en millions Nl/FCI en millions i · etat 

• 

$ u.-E. $ u.-E. I $ u.-E. imprime 
============================================================= 
1. 190. 190. 0.141 1903 best 

============================================================= 
2. 150. 159. 0.130 1882 im150 

============================================================= I . 
3. 130. 130.5 0.115 19~9 I im130 

===~=======~================================================= 

4. 115. 66.5 0.100 1915 im115 

============================================================= 
Dane le Tableau 3, on a fait v~rier le volume des 

i :r:po:ctatir.1nc. On remarquera ici qu · un accroiseement exces
:; if dee invcctissementc n·~quivaut paz 6 un accroissement de 
la rentabilite, si les importations ~ont limitees, comme on 
p~ut le voir aux lignes 2, 3 et 4 du Tableau 3. En effet, la 
·l~ci~ion d"Rugmenter l~s investis~emente am~ne la chute du 
rapport ~I/FCI. Il est intiressant de rapprocher les lignes 
3 des Tableaux 2 et 3 qui sont une illustration du resultat 
~ccnomique obtenu avec un montant de 1940 millions de dol
l~rs ~.-U. d'inve~tissements dans le cas ou i·on n·a pas 
garanti l"approvisionnement necessaire par des importations 
appropr1ees. Les resultats obtenue permettent de constater 
que. pour le ruo<l6lc con~id6re. on pcut equilibrer lee impor
tations par des exportations, tout en satisfaisant la 
d~mande interieure. Un autre r~sultat 6vident est qu·apr~s 
avoir conEenti lee moyens n6cessaires pour obtenir des 
r&eultate ~conoruiques optim&ux, il est indispensable 
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d·assurer un approvisionnement continu en matieres 
premieres, catalyseurs et fournitures diverses, pour 
assurer une exploitation reguliere des nouvelles unites de 
production qui pourraient, dans le cas c0ntraire, travailler 
a perte. Nous pouvons 1c1 constater la multiplicite et 
l·interaction des differentes elements du systeme considere. 

Apres avoir eff-= "'•le les simulations et les corrections 
qui s·imposaient .imination des installations trop 
petites, comme dans lit.. ..;as des scenarios ALG 1 a 5), on a 
rtn(ir1ce a construire dee unites de production de methanol et 
de formaldehyde, produits d·ailleurs disponibles dans la' 
production actuelle. On a ainsi abouti a un programme de 

---d~veloppement fonde sur la mise en valeur de reserves de 
matieres premieres existantes et la construction d·une 
nouvelle unite de pyrolyse du naphta (de cap.;icite egale it 
::;Oo, UIJU t./an <l. ~thy lene). Ce programme est un programme 
minimal mais tout a fait satisfaisant. On peut effectuer 
d·autres simulations, si l·on veut modifier les objectifs. 
On a ainsi par exernple effectue une simulation, ou l·on a 
~limine la production de PCV (polychlorure de vinyle). Les 
resul tats sont reunis dans i · etat imprime '"pvco··. Si i ·on 
cor1sidere comme resultat de base le rapport '"norm'", on peut 
faire les constations suivantes: 

• Le programme elabore assure une croissance tres impor
tante de i·industrie chimique qu·on peut, a l·horizon 
2000, chiffrer de la maniere suivante: 

• 

• 

Plastiques et resines techniques, 
vernis et solvants: 

Fibres artif icielles et synthetiques 
dont fibres cellulosiques: 

Produits tensio-actifs et de lavage: 
dont les savons: 

Caou~.chouc: 

619,000 t/an 

16C,000 t/an 
40,000 t/an 

170,000 t/an 
110,000 t/an 
50,000 t/an 

Le programme ne traite pas les questions energetiques, 
i·approvisionnement en eau, les problemes de la main
d·oeuvre, de l·encadrement et du transport. Les besoins 
exprimes dans ces domaines, ont ete empruntes aux 
donnees valables dans les conditions europeennes. Au 
niveau de l"elaboration du Plan algerien, ils doivent 
etre reconsideres dans un contexte local. 

La r~alization du programme issu du mod~~e considere, 
necessite des commentaires lies a 1 e~at actuel de 
l"industrie chimique en Algerie. Ce eer~ 1 objet du par 
5.4. Nous allons maintenant dire quelques mots sur la 
variante maximale du Plan Directeur. 
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5.3 Variante aaxiaale du Plan Directeur 

Cette variante a ete traitee en detail dans le rapport 
1..!t:: M. J .K0pytowski. En complement des donnees comparatives 
illnst.rant i·influence du volume de production de l·essence 
~yroly~ique sur le degre de saturation du marche en produits 
dai:niqnes et sur le::: pocsibilite.s d·exportation, on a 
~ff t.::ctue des etudes supplem·~ntaires. On a done prevu la con-· 
struction d·une unite de pyrolyse du naphta de 250,000 t/an 
~t de 350,000 t/an d·ethylene, tout en modifiant les volumes 
de production de certains produits, comme on pet<t le voir 
danE les scenarios des differents programmes. Les resultats ~ 
dt'- cette etude sor1t reunis dans les etats imprimes "ALLl". 

-un ne discute pas ces resultats car une analyse appropriee 
est donnee dans le rapport de J.Kopytowski. 

5.4 Preaiere etape de realisation (etape preparatoire) 

Comi.e on l 'a mentionne au par 5 .1, on a juge pertinent 
de considerer un cas special portant sur une etape 
preparatoire de realisation du Plan Directeur de 
developpement de l'industrie chimique. 

Suivant les informations disponibles, les installations 
~•~~riennes fournissant les produits de base de i·industrie 
chimique, ne sont pas utilisees a leur pleine capacite. 
Elles peuvent, a pleine charge, fournir les quantites de 
produits chimiques suivants: 

Ethyli.me: 
Benzene: 
Orthoxylene: 
P-xylene: 
Chlore: 
Methanol: 

50,000 t/an 
60,000 t/an 
24,000 t/an 
38,000 t/an 
30,000 t/an 
80,000 t/an 

.~insi que des quantites non definies d'acide sulfurique. 
<l'a~ide nitrique, d'ammoniaque, d'uree et de formaldehyde. 
Tous ces pr.oduits doivent etre mis en valeur dans la 
premiere phase de realisation du Plan. A partir des donnees 
ci-d~esus et des resultats d'elaboration du programme 
finalise dans la proposition du rapport "norm", on a 
commence a construire le Pl8n Directeur de developpement 
fonde sur les ressources existantes. Ce plan a fait ensuite 
l'objet de simulations sous forme d'une etude de cas CDPD) 
separee. La critere d'optimisation retenu a ete, ici 
encore, le rapport NI/FCI, bien qu'il n'ait ici que la fonc-
tion d'un facteur de contr&le. 

On a ain&i cherch6 A s61ectionner lee proced6s de 
maniere ~ aboutir a un ensemble coherent, au niveau des pro
fils et des ressources, et a reduire au maximum les importa
tions et exportations d'intermediaires portant sur des 
courtec p6riodes. Cette itape d'investissements ne n~cessite 
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pas la mise en chantier d·une unite separee. Pour assurer 
neanmoins la continuite du processus d·investissnent visant 
a une realisation i:...tegrale du programme documente dans le 
rapport ··norm". il est indispensable d ·initialiser et pour
suivre, dans les dernieres annees de cette premiere etape, 
la construction d·une unite de pyrolvse du naphta fournis
sant 200,000 t/an d·ethylene. Le ~ontant global des inves
tissements va done augmenter. Comme le programme de la 
petrochimie n·est pas l·objet de ce contrat. nous ne donnone 
aucun chiffre. 

Les orientations d·investissement ont ete choisies de, 
maniere a assurer la mis~ en valeur de la totalite de 

---1·ethylene produit. On a considere quatre variantes du pro
gramme: 

Pl_A - Production de styrene et de polystyrene, 

Pl_B - Production d·acetate de vinyle et de polyacetate de 
vinyle, 

Pl_C - Production d·alkylobenzens, de sulfonate de sodium 
et de polystyrene, 

PlJ) - Production de polyacetate, et d·alkylobenzene sul
fonate sans polystyrene. 

La necessite d·un choix a faire parmi ces quatres 
orientations resulte de la faible quantite d·ethylene 
(50.000 t/an) disponible. Les resultats des differentes 
simulations sont presentes sur les etats imprimes ci-dessus 
(Pl_A, Pl_B, Pl_C, PlJ)). Il en ressort que la mailleure 
solution, quant a la mise en valeur des matieres ~remieres 
disponibles, est celle du rapport Pl_A ou l'on utilise 
egalement le benzene disponible. 

La mise en valeur du toluene, de l'orthoxylene et du 
p-xylene est def inie de maniere univoque dans le programme 
de base (sans variantes possibles). Les autres grandeurs 
sont egalement def inies de maniere univoque 
(perchloroethylene). 

La prod11ction de styrene a ete f ixee au ni veau de 
74,000 t/an, afin d'assurer l'approvisionnement en produits 
de base des autres pr~~edes et d'an5u~er la production <lY 
caoutchouc {SBR) qui doit donner lieu a une fabrication dans 
une phase ulterieure. 

On a prevu la construction de deux unites de 10,000 
t/an de production de resines alkydes, en deux phases. 

Les installations d'oxyde d'ethylene et de glycol 
doiv~r1t etre realieees en mi:me temps dans le COJDplexe • 
malgre le fait que, dans une premiere phase, on ne pourra 

• 

.. 
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m~ttre en valeur qu·une partie de la production. On n·a pas 
tenu compte des unites fournissant l'oxyde de carbone. 
l'hydrogene, l'oxygene, etc. La construction des unites 
correspondantes est etroitement liee aux etablissements 
existants et doit etre resolue dans le cadre des etudes de 
faisabilite et des avant-projets portant sur des sites par
ticuliers .. 
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6. Planification des investisseaents 

6.1 Considerations aethodologiques 

Le programme de developpement a ete defini suivant la 
methodologie ADIM comme le resultat d'une recherche de la 
concordance entre les ressources disponibles et les techno
logies (Cf. par. 4. 1. du "Guide de programmation ... ··) . I 1 
reflete la these de developpement concernee par le programme 
en question ~t peut etre considere comme une selection de 
technologies rassemblees dans .une structure industrielle 
(reseau technolcgique). Les flux de matieres sont equilibres~ 
dans le reseau et egalement, les valeurs de capitaux, alors 

-- ·-que les autres volumes de ressources sont calcules. Le pro
gramme resultant est optimal au sens du (ou des) criteres 
retenus mais il peut comporter des solutions alternatives si 
une mise en oeuvre ulterieure du programme est consideree. 
Autrement, si un programme de developpement doit etre tra
duit sous fcrme de plan de realisation, il y a lieu de 
repondre a plusieurs nouvelles questions, en raison des cir
constances specifiques devant etre prises en compte. 

La methode proposee·de planification des investisse
ments dans le cadre du programme de developpement, constitue 
un lien majeur entre la programme et le plan de realisation. 
Elle vise i fournir la reponse comment dans certaines cir
constances, la structure industrielle peut etre edifiee de 
maniere efficiente. Parmi les circonstances qui doivent etre 
prises en compte, les facteurs suivants sont les plus impor-
tants: 

disponibilite du capital {pour le investissements), 

priorites technologiques et du marche, 

possibilites de localisation, 

disponibilite d'un potentiel de construction. 

Dane le cadre de ceG facteurs principaux, des con
traintes particulieres pe~vent se manifester. Certaines peu
vent s'averer critiques pour la mise en oeuvre du programme 
de developpement et le rendre meme non realisable. Dan~ ce 
;:.~1::. lr:.:r; hypoU.esr-::1'.: de depart du prvgramme doivent etre 
modifiees. Par consequent, une approche naturelle de la 
programmation du developpement qui incorpore la planif ica
tion des investis~ements, est une procedure a double niveau · -· 
Au niveau superieur, on optimise la structure du DPD; au 
niveau inferieur, on fournit le calendrier de construction 
de la structure selectionnee. Une reaction entre les niveaux 
existe, afin d'eliminer les contradictions entre le Plan 
Directeur de developpement et les possibilites de mise en 
oeuvre. En raison des interaction~ existant entre le niveau 
d'optimisation du programme de developpement et le niveau de 



• 

• 

- 41 

planification des investissements, le 
sup~rieur sera brievement rappele dans 
i·action du niveau inferieur. 

role 
le 

du niveau 
contexte de 

Niveau 1 - La sortie de ce niveau fournit les donnees 
preparatoires pour le programme de developpement, car: 

• 

• 

• 

la structure choisie constitue les conditions· initiales 
de base pour le niveau de planification des investisse
ments, 

le nombre de technologies a considerer d&ns le plan de' 
realisation est sensiblement reduit grace a la 
procedure d·optimisation utilisee, 

les ressources globales (investissement, energie, 
main-d·oeuvre, etc.) sont determinees pour chaque pro
gramme de developpement. 

tliveau 2 - Quand le choix du programme optimal est effectue, 
la structure resultante de la filiere technologique doit 
etre analysee afin de preparer les donnees d·entree de la 
procedttre de planification des investissements. L·objectif 
g;;n;.:ral d·un tel type d·analyse est i·agregation des unites 
technologiques qui seront considerees comme des activites de 
mise en oeuvre commune. Pour preciser la notion 
d·agregation, nous pouvons parler de "train de technologies
representant une sequence de prof ils technologiques relies 
par le flux de matieres premieres ou d·intermediaires. Le, 
ou les, produit(s) d'un tel "train" peut etre vendu sur le 
marche interieur ou a l'exportation. Un certain nombre de 
traine peut dependre d·une seule matiere premiere 
(p.ex.l'ethylene). Generalement, un certain nombre 
d'intermediaires est egalement necessaire pour exploiter les 
unites technologiques se trouvant dans le "train". Tr~s 
souvent, ces intermediaires ou matieres premieres sont com
munes a certain nombre de "trains" (p.ex. l·oxygene, le 
chlore, l'ethylene, etc.). Dans de tels cas, une coordina
tion dans le temps de la construction de ces "trains" est 
necessaire et de ~els liens imposent des contraintes rela
tivement au calendrier des investissments. 

Nous pouvons ici conclure que par une selection 
raisormable des "trains", con.binee avec une analyse serree 
de la coordination technologique, on a de fait defini le 
squelette du calendrier d'inveetissem~nt. Un plan ainsi con
etruit devra assurer un approvisionnement approprie en biens 
marchands et une exploitation equilibree des unites de pro
duction. On se doit de souligner ici que les resultats de 
l'optimisation du calendrier des investissements tenant 
compte dea criteres economiques, sera determin~ par la 
selectior1 des "trains" et la coordination effectuee. 

Ensuite, il nous faut identifier et evaluer les 
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fa.cteurs relatifs 8. la localisation potentielle des ''trains 
technologiques". On doit ici considerer la faisabilite tech
nique de reunion de plusieurs procedes sur un site donne. En 
bref, il nous faut decider "quoi peut aller avec quoi". Il 
est evident que des facteurs comme la transportabilite, la 
demande en valorisation des dechets, la consommation 
d'utilites, etc., sont egalement a Rrendre en compte. 

Une bonne connaisance des conditions locales sur les 
·~- ~s concernes, est indispensable, sinon !'analyse deman
dera un travail considerable. En definitive, on obtient une 
premiere approximation du plan de construction d'un com-' 
plexe industriel qui sera de fait realise en termes de 

·-.'.'.trains technologiques". 11 nous faudra alors fournir une 
estimation de l'echelle de la demande en utilites et nous 
prononcer cur le site concerne quant a ses capacites 
d'absorption de la masse des nouvelles installations. Ceci 
fait apparaitre la question des investissements 
supplementaires d'infrastructure, d'alimentation en energie, 
du potentiel de main-d'oeuvre, un traitement des dechets, 
etc. Les chiffrages obtenus a ce stade de !'analyse peuvent 
imposer des modifications du programme de developpem~nt ini-

. tial. n· autre part. il do-it etre suppose que le calendrier 
d'investissments sur une longue periode de temps, est 
acceptable; ceci permettra de developper !'infrastructure 
des sites dans le temps prevu pour !'edification des instal
lations concernees. 

Un autre cas de figure est celui ou i·a~provisionnement 
potcntiel ou la disponibilite des utilites est insuffisante. 
Cela peut etre le seul facteur de limitation qui elimine une 
part importante du programme de deveioppement;il faut alors 
considerer des adaptations de la technologie. Par exemple, 
dans le cas ou l'eau est rare. on peut remplacer, dans les 
technologies a grande consommation d'eau de refroidissement, 
i·eau par l'air. Ceci necesitera evidemment une plus grande 
consommation d'energie, mais cela peut etre une meilleure 
eolution que la necessite de changer de site avec d'autres 
contraintes qui peuvent s·averer plus encombrantes. En 
effet, les technologies a refroidissement par air, malgre 
une consommation plus elevee d'energie et des couts 
d'investissement superieurs, sont plus simples et plus com
modes en cours d'exploitation. 

Dans la situation particuliere, ou certains complexes 
industriels existent deja, il est evident que la localisa
tion de certains "trains technologiques" est plus ou moins 
predeterminee. L'analyse peut neanmoins fournir de nouvelles 
alternatives d'assemblag~ spatial pour repondre a la ques
tion: "quoi va avec quoi?", sans avoir a decider 
categorlquement de la localisation physique. Une localisa
tion predeterminee peut court-circuit.er. le programme et 
pe~rifier l'etat existant qui ne doit pas ncessairement it.re 
la meille· re alternative possible , mais seulement celle qui 
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est imposee par la tradition, l·inertie ou autres facteurs 
subjectifs. 

Dans le cas concret 1c1 traite cc·est-a-dire 
i·implantation du systeme ADIH-ALG), le systeme permet une 
generation automatique du calendrier de realisation des 
investissements a partir des donnees fournies par les 
expl";rt~;. 

Apres distinction des complexes technologiques 
investissements autonomes, il est possible de leur 
des priorites dfinissant leur importance relative. 
systeme ADIH-ALG, on distingue 5 niveaux de 

· · ·numerotes de 1 a 5 et de valeur croissante. 

et des 
affecter 
Dans le' 
priorite 

Le systeme permet de def inir la date au plus tot de 
debut de realisation d·un train d·investissements dans le 
~~drP. du calendrier considere. On definit egalement une 
rr:lation de precedence, a savoir qu ·un ··train·· A precede un 
"train" B, si la date de fin de realisation de A doit 
preceder eel le de B. Ainsi, par exem.,.,le, la fin de 
realisation d·un complexe de production de plastiques et de 
caou~chouc ne peut etre anterieure a celle d·une unite de 
craquage d•ethylene. c·est pourquoi, en appariant deux a 
deux les differents projets, on a pu fixer a priori les 
relations de precedence pour tout le programme en question, 
au niveau du planning. 

Le calendrier est construit suivant le critere de max~ 
imisation du profit, ou suivant un critere de maximisation 
rlu rapport profit/FCICinvestment de capital fixe), c'est-a
d i r•: du t,:-JtJY. <Ir.: r<:ridr..:m<:rat. simvl1;. Lee calendriers calcules 
pour les variantes du "Plan Directeur ..... considerees dans 
ce rapport, sont discutes au paragraphe 6.2. 

6.2 Planification de la realisation du Plan Directeur de 
developpement 

Pour elaborer un calendrier de realisation des inves
~issements, on a reparti les investissements en deux 
groupes, suivant la priorite retenue, en fonction de la 
methodologie presentee au paragraphe 6.1. 

Le premier groupe comporte les installations associees 
en un complexe. Un complexe ("train technologique") se com
Pose au minimum de deux installations liees par les matieres 
~t les technologies. Le principe retenu est que les instal
lations d'un complexe doivent traiter la plus grande partie 
d~s produits fabriques en amont de la cha1ne; ou encore, 
c~mme par exemple le complexe des plastiques, 11 s'agit d'un 
~nsemble d'installations qui doivent etre construites en 
meme temps ~our traiter par exemple la ~ajorite des pro
duits de la pyrolyse du naphta. On peut evidemment associer 
le complexe des pl&stiquee avec l'unite de pyrolyse du 

• 
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naphta, mais collllle cette derniere n·a pas fait l·objet 
d·analyse dans ce rapport, elle est consideree par ailleurs. 

Le premier groupe est prioritaire par rapport au 
second. La deuxieme groupe comporte essentiellement des 
investissements autonomes dont l·importance economique est 
moindre, ou qui sont relativement independants des con
traintes temporelles concernant les ressources disponibles. 

Dans le programme, on a signale, sans fournir les couts 
d'investissement, la duree de construction d'un nouvel eta
blissement de pyrolyse du naphta, dont !'importance est fon- ~ 
<lamentale pour la realisation de la deuxieme phase du pro-

· gramme de developpement. On trouve a 1 Annexe 2 les noms des 
co~plexes, avec les noms des installations concerneea (6tat 
imprime '"PLANTS AND COMPLEXES - ALLl) . 

La realisation du programme a !'horizon 2000 a ete 
l'objet d'essais utilisant le module de planification des 
investissements (Programme SCH) du systeme ADIH-ALG. On a 
calcule trois variantes du calendrier d'investissements avec 
les hypotheses suivantes: 

1. Valeur constante des investissements, sur !'ensemble de 
la periode de realisation du Plan Directeur, fixee au 
niveau de 200 millions de dollars par an (etats 
imprimes .. norm_const", .. ALL_CONST'") , 

2. Montant des investissements en augmentation constante 
variant de 100 millions de dollars/an a 280 millions de 
dollars/an (etat imprime '"norm_incr'"), pour la variante 
minimale, et investissements variant de 120 millions de 
dollars/an a 300 millions de doll.ars/an (etat imprime 
'"ALLl_INCR") pour la variante maximale, 

3 . Investissements croissants, puis decroissants, a 
e~voir: 80 millions de dollars E.-U./an, puis un max
imum de 320 millions pour terminer au niveau de 160 
millions de dollars E.-U. (etat imprime ··norm_JDaxw"') 
pour la variante minimale, et l~s valeurs correspon
dantes de 80, 360 et 240 millions de dollars E.-U. 
( etat imprime ·· ALLJIAXW'") pour la variante maximale. 

Le choix de la politique d'investissement appartient au 
decideur et peut !tre fonction: 

a) des moyens financiers disponibles, 

b) des disponibilites de main-d'oeuvre, 

c) des perspectives de developpement ulterieur. 

Le& solutions presentees peuvent subir des modifica
tions ulterieures. On n'a pas introduit, en particulier, de 
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repartition de la realisation des investissements sur les 
chantiers de construction. Cette repartition doit etre fixee 
a partir d'etudes separees, au niveau de l'etude de 
faisabilite. 

Les calendriers de realisation presentes sur les 
imprimes GANTT CHART NORM et GANTT.CHART ALL. sont associes 
a deux variantes de programme: la version minimale (etat 
imprime NORM) et la version maximale (etat imprime ALL) . 
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7. Conclusions et recomtendations 

Le contrat DP/ALG/86/08(21-02) portant sur la 
methodologie et les outils d·aide informatique a la prograa
mation du developpement de l·industrie chimique en Algerie. 
a donne lieu a des fournitures. a des travaux et prestations 
divers etalees sur plus de trois aois. en Pologne et dans la 
zone du projet. a Alger. 

Coame le progralllle initial a ete notablement elargi on 
· a depasse de 1.75 nois/homae les previsions relativeme~t a 

la main-d·oeuvre. apres accord de i·oNUDI. et de la partie' 
algerienne et modification appropriee du contrat . . 

Les fournitures. travaux et prestations ont porte sur 
les elements suivants: 

fourniture de materiels informatiques (compatibles IBK 
PC/AT et XT). 

livraison du systeme d.Aide a la Decision Interactive 
Multicriteres ADIK-ALG fonctionnant sous le systeme 
d·exploitation XENIX. (version PC/AT2 - compatible) et 
sous le systeme d·exploitation MS-DOS (version PC/AT2 
<:t PC/XT compatible). 

fourniture d·une documentation relative au systeme 
d·autoformation sur ADIM-ALG et d·un support 

videocassettes, 

formation theorique et pratique relative a la mise en 
oeuvre des materiels et de la methodologie ADIM-ALG. 
Une cinquanta.ine de personnes ont participe aux divers 
elements de cette · formation. avec l·aide des 
videocassettes, 

travaux effectueB par les exp~rts du contractant (LIES) 
visant a fournir des donnees chiffrees permettant 
!'elaboration d'un Plan Directeur de developpement de 
l'industrie chimique, a i·horizon 2000. Ces travaux 
peuvent etre resumes"comme suit: 

• realisation de cinq etudes de cas (DPD No 1 a 5) 
relatives aux divers groupes de produits et d'une 
etude de cas globale de i·industrie chimique CDPD 
No 6) permettant l·elaboration de diver8e8 vari
antes du Plan Directeur de developpement, a partir 
des previsions de la demande a l'an 2000 et de la 
structure industrielle existante. En :aison de 
l'absence des profils technologiques necessaires 
aux etudes de cas concernes, on a fourni 215 pro
fils pour les DPD 1 a 4, et 1 .• a cree une base 
de donnees appropriee. En ce qui concerne le cas 
de la chimie minerale CDPD No 5). on a utilise les 
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prof ils elabores dans le cadre de la mission de Hr 
P.Rozvadovski. expert ONODI. pour creer la base de 
donnees correspondants. 

formulation d'un Plan Directeur de developpement 
qui optimise la structure industrielle existante. 

redaction d·une proposition de realisation du Plan 
Directeur en deux etapes: 

---

a) premiere etape preliminaire qui doit mettre 
en valeur le potentiel de production exis-' 
tant. On a pour ce faire considere les 
capacites des installations existantes. les 
donnees chiffrees relatives a la production 
et au echanges coamerciaux, sur le marche 
interieur et avec l'etranger. 

b) deuxieme etape constituant le programae de 
developpement propreaent dit qui vise a 
atteindre les objectifs fixes a !'horizon 
2000 en optimisant le programme de maniere a 
obtenir le· plus faible delai de recuperation 
possible. On a. dans ce but, genere 
plusieurs variantes du Plan Directeur. dont 
une variante portant sur la transformation de 
400000 t/an d'ethylene a ete selectionnee par 
le MEIChP. Cette variante est traitee en 
detail et etendue a la tranf ormation finale 
des produits et semi-produits de fort ton
nage. dans le rapport de Mr J.Kopytovski 
(ONUDI). De plus. le systeme ADIM-ALG a ete 
mis a contribution de maniere systematique 
par les experts ONUDI MM. J.Kopytowski, 
P.Rozwadowski et R.Donozo dont le travail 
avait pour objet l'etude des differentes 
variantes de progra~me de developpement qui 
ont ete discutees au niveau du MEIChP. 

On peut formuler a l·issue des travaux effectues par le 
LIES, les conclusions et recommendations suivantes: 

• L'equipe de l'EDIC a maitrise la methodologie ADIH et 
acquis le savoir-faire indispensable a la mise en 
oeuvre du systeme informatique ADIM-ALG, dans le cadre 
de la formation donnee. Cela est surtout valable au 
niveau de la maitrise de l'outil informatique. 11 reste 
i acqu~rir lee connaieeances indispensables dans le 
~omaine de la ~rogrammation du developpement. 11 serait 
ni§:anmoins souhaitable de s'assurer les services d'un 
technologue chimiste et d'un economiste experimentes 
avec une grande experience de la programmation du 
developpement. 
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Il est evident que la maitrise de la methodologie et de 
l·outil ADIM-ALG passe par la pratique sur des cas con
crets. On rappelle ici qu·il reste encore a utiliser un 
stage. prevu au contrat. au siege du LIES a Cracovie 
(Pologne}. Le programme d·approfondissement des con
naissances des specialistes EDIC a ete discute avec K. 
B.Tair, Chef national du proje~. On a egalemen~ suggere 
la possibilite de recrutement de jeunes diplomes de 
l·Universite (par le biais de theses de fin d·etudes) 
on d·autres formes de cooperation. 

Les etudes de cas realisees et les modeles correspon- , 
dants peuvent constituer une base de depart pour des 
travaux ulterieurs sur la pcogrammation du 
developpement. Ils constituent en effet une source 
importante de donnees techniques et d'outils a mettre 
en valeur. 11 faut en particulier aettre a jour le 
systeme des prix, a partir de sources hoaogenes se rap
portant a un marche donne, et tenir a jour les fac·,e•.irs 
de localisation des couts d'investissements en relation 
avec le systeme des prix. 

Les variantes de progr&mmes elaborees sont fondees sur 
l~ disponibilie des matieres premieres obtenues a par
tir de la transformation de petrole (pyrolyse). Toute 
m.:J<llfi(::Jtiora de& quanti tes disponibles entraine 
d·evidence des modifications au niveau du programme. Ce 
qui est relativement stable, c·est la base technolo
gique et les f ilieres technologiques presentes dans les 
DPD No 1 a 6. La demande prevue peut etre satisfaite 
dans un autre contexte, pour d'autres resultats 
economiques et relations du commerce exterieur (expor
tations, importations). Comme le programme prevoit la 
naissance de nouvelles branches, en particulier le 
caoutchouc et les produits de base pour l'industrie 
textile, il faut effectuer une analyse des industries 
concernees pour assurer les conditions de leur 
developpement dans le contexte algerien. 

Il convient d·attirer l·attention sur le niveau 
p~rticulierement eleve des investissements et des couts 
de main-d'oeuvre lie aux industries de transformation 
des produits concernes par le Plan Directeur de 
developpement de l'industrie chimique. 

Le Plan Directeur en question prevoit las mise en 
valeur des reserves de production, ce qui peut 
entrainer la nicessiti d~elaborer un programme 
d'ameliorations qui permette d'assurer la dis~onibilite 
de matieres premteres indispensables a la realisatio~ 
de l'etape 1 du Plan Directeur, tout en satisfaisant a 
la rentabilite exigee des procedes de production des 
produits de base. 

... 
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Pour terminer. il convient de souligner que i·equipe de 
i·EDIC a fait montre d·un grand engagement au travail et 
malgre des difficultes objectives et un allongement 
systeDatique des horaires de travail, les conditions dans 
lesquelles s·est deroule ce contrat ont ete excellentes . 

• 
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Compte-rendu de la visite des experts EDIC au LIES 
Cracovie, Pologne 7-12 septembre 1987 

One mission algerienne composee des experts suivants: 

1. Mr TAIR BOOALEM - Chef de projet 
2. Mr BOUANANI HOSSAINE 
3. Mr CHAKER YAHIA 

a rencontr~ i·~quipe du LIES compose des experts suivants: 

1. Mr ZEBROWSKI MACIEJ - Chef de projet 
') Mr GIBINSKI STANISLAW .:.. . 
3. Mr MAREK WLODZIMIERZ 
4. Mr ROZWADOWSKI PAWEL 
5. Mr JANIK ANDRZEJ 
6. Mr ZIEMBLA WIESLAW 

dans la semaine du 7 au 12 septembre 1987, a Cracovie. 
Pologne. 

On trouvera ci-dessous·Ie compte-rendu de la visite compcr
tant deux Annexes. 

A. Le 7 septembre, lors de la premiere seance de travail 
Mr TAIR a transmis deux volumes d'un rapport SEMA-METRA 
sur 

12 "Plan Directeur de D~veloppement d~ l'Industrie 
chimique en Algerie - Etude de marche et projection d~ 
la consommation future de produits chimiques en 
Algerie." • 

Les deux volumes sont intitul~s respectiveruent: 

1. Rapport sur l~s reseaux technologiques et les pro
file technologiques (Version 2). 

2. Rapport sur la production, le commerce et la con
sommation des principaux produits chimiques (Ver
e;ion 1). 

E~ ce qui concerne le volume manquant relatif aux prix, 
le principe de sa ricuperation dans les plus bre~s 
delais aupres du siege de l'ONUDI a ete arrete, apr~3 
communication avec Mr Kopytoweki, responeable ONUDI du 
prr ... jet. 

A la lecture du rapport les constatations suivantes 
s'impozent: 
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a\ , Le rapport 1 renfar~~ 
p.:--.rtant ezentiel l·-·:n•:-,1t 

70 profils technologiques 
~ur 13 p~tro~himie. 

b} !..•.:s i:tdices d-::: .::::.nsoromation (quantit.§;/tonn~ c-= 
produi t) de~: m.:i. tie res !lrE::-:l.!.er-:::e ainsi q;;.:: l~.s 
inv""'st i ~:s·=l . .:--r. ts d·::s 1Jrof i 1::; t.~ • .::hr:.:,logiq;.<es f;:·t<rni~ 
~ar SE~A-~ETRA ~t ceux·d~tenus par le LIES diver
~~·::nt. f:•'l:.:1Ll ·n,.-1,I., p .. 11r l•:: .. m·0·:i,.·;:; pr.: .. l11it~;. 

L.:;rs d.::: 1.:1 ~-;~ance d·:: tr.::iv;:..il d1~ 3 ::.=:p .. r~r.,t·re. ·=·n ._, 
pr.: .. :::::d•} .3 :.:t ~larific.:.ti•)n de la terrr,in.:.lc·.sie ut.ilis..=:~ 
par le LIES relativefuent au syst~me ADI9 en f0urcissa~t 
en~re autri=:~: d~s prl.::i:::;i~·nz s:tr }.,.:, fl.: ;;1.:line de Pr,:,,};:.~ -
t.:i.:n .:::~~. d.=: DL:trib:...tica ~DPD). le degr~ de lib :1·-:.~ 
relatif au ~h0ix des cr!t~r6s des para~~tr~~ du mo~~i~. 
d~ i3 soupleGse et du rleEr~ d"ouverture du sya~~~~ 
I\"!"'"· .. ~.( 
:1.V~-" .. 

Fn tarmo~i~ ave~ les otj~ctif~ g10baux du 
&t& ~culi~n~ ~ue la p~~cccupation 
·~·.::»1.:;~i t,,_tZ,.: par l.=::..;; m:ttier.::.s pr.::r,ii~re.3 et 
i~ter~&~ia~res visant l"int~gration de 
s~ct~urs de l"eco~o~ie . 

proj.:t, il a 
central-::- 7..3t 

les pr·xb.:. ts 
l"eneemble d::~ 

.. ~;!,':."(~s ~r1 .. 3ly.:::(: d-7.s (J,)cum.~r,ts et ,jisi~uezi'-;n. le T ... IE5 ._, 
prG?OS~ l"~t~blies~~~nt ~ titre in1icatif d& cinq D?) 
~fil!~res techn0log~qu~z) qui fer~ient l"obj~t d0 
:-r,;:.ri.~;li::.=.ti.-~r ... ; la prc•f1'.:·.-::ii:.i.:.t1 .. i .. ~t~ ~c .. ~~pt~~ p:,_1· ~-:. 
!~:.::.::;ivr~ .:t!f~.;rienr1~ .. Il c.::"':. t·:int 0::f.:,1::; r,otr: •;,ue -JC: P~'t:-~:.
~·l~::.; .:,.rr .. ~n;:;g_.:,:;·,er,ts po:~uvent .3tr~ -3I=·r.0rt~s po:.u· .1 ~::: r.;; .:_,_ -
0ns ~echniqu~3 ~t d'effi~acitb . 

:~ LISS 3 p~l~ORe, 
suiv~:-1t:~: 

a pres analyse::, 

· D~riv~E des 01~fines ~t fr~ctions C4 
~ D~riv~6 du n~phta -ref0rming 
~~. fJ.~,ri•;.:';s •.b ir-:tz n.;tur-:,1 .. ::t re;;;idu:3 lour<:L:; 
" t:,.·,·t·t~r:<· d"cJ·L·1':rir•e V•"-c..':t"tle et animal~ ·: • ... ... ,_..,_ '· i. ,,.., t.... • .,,, . .,._ . 

5. Ctiilij~ ffii~~rale ~t <liv~rc 

r :: .•. . ~-· 
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D. Cn a conetat~ qu~ l~ LIES n"es~ ?as tn ~tat j"~ff~ct~~~ 
l~ travail p~~p3ratoire pr~vu car il ~e dis~~3e pas d~e 
prof j L-: t.:.~ti:1.:.J. ·~:j ·1u·:z ind i:::?(,n..:;3b} -:::..:~. En .~ff.,-,t;,, l~s 

E. 

~~0fil~ ~c~~uniqu~s p3r Si~A-~ETSA ne renferment p3s 
-:-·:t::= q'.<:. ::-.:>nt nece.::s.r:ires P·=-·ur 1-::ls DPD fixes d · un co::.
li:un ac.~ord au pc· int C. 

L · util !.sat ion d~s profils t~chnologiq_u~s du LIE$ p-:.1.ir 
la cr~ation de la b3se de donn~es d~passant ses engage
~~ntE con~ractuels, il a ~ti done propos! par le LIES 
le d~marra4e de la cr~~tion da la b3se de donn~6s ~n 
ph::-.::;e ;iri:p.3ratc-.ire c:;n utilisant I.as profils tech!·.oi. ...... 
giquea du LIES, pour le DPD : "D~riv~s d~s ol6f!nes ~~ 
fraction& C4". Le reste du travail s2ra r~al!s~ sur ~e 
zit0, i Alger. Une dicision dd i·oNUDI en ce se~s est 
done n~cessaire, lors du prachain briefing de Vienne . 

Cn soumet do!lc a l 'approbatii)n dr:: l "'ONl!DI la de~-!i.!"-:~1e 
suiva~t~ relative ! la r~al!sation du ~roj~t: 

1. Le DPD "D~~iv~s d~s ol~fin~s et frac~~0n~ c,- e~r~ 
c. L: .-,,, ch."ltnt.: r-:r imm-~di;:-t .• .:~o:-nt p3r le Li ES. sur ::.:, 
l--~t;:•:: ,!...;::: i:-rc.fil:; ~..::chn\.\1::-.~iquec .-t11 LIES. c.:-C'!u.e •>:: 
nr·D N ·. 1 . r.-.r1 ft: rm·• d··::> f~!·.-.r1J··0:=. d-~ produi ts n·: ·~·:>:l · 
L•;!VH• t. p.:-1::: ._!t-..:: n0u1~ d·::: pr.:-•<lui ts chi:niqu.:~ r:art i·~~
u .• ~r.::;, il :=:..::r.:-1 comp1~te des que i·on di:o;po.:;er."t ~ .. 
la n0menclature des produits en question. 

2. ~n raison de i·existence des divergences SECA-LI~S 
3~c les don~~es technologiques, on pr~~~~~ 
a·itudier l·influence de ces divergences sur l~ 
d~roule~ent des 5imulations du DPD -D~riv~3 ~~s 
0l~fines 0~ fr3ctions C4-. 

4. 

" r.. 

r..-::z prix r.;;t.~nus de:~ produi.t.:~ eeron~. dan:~ t.< ... n~ 
h :-:: ca~, r.;o,;;m: tr~n~;mis p-3r SEM.~-t1!~Tl:<A. 
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G. L3 liste dE3 prodaits ~ontenus dans l~: DPD 
arr~t~s, sera revue e~ fon:tio~ des pr~vi~!ons J~ 
e~nsommaticn ~tabli~3 pa~ S~MA-HETRA. 

H. G!l ~ r:.:·b:ltt1: · .;._,:.::tl·~n~nt. d·~t" ;.:-:.:md i ti.:-ns · d.-:· 
d~r·x; :..,.::l~nt d1.: s..:-~ir:ai re !t.§.thodologique a :.:-.si q::::
: •-. ·~·"'\'1t .• ,n11 tin :-:t.-1:~··· .--nnt.r.:t•~tn.'1 ,).~;: ex;~.·,rt.· F.i:'lI•~ 

: ! L ~ ~:) .. 

I. ".-.~ or.o..~.:-rit::tticn i!~nerale .Ju ~ysteme inf.:o?·m.;.t! 1il":! 

T v • 

A:>H!. ::·.:r:-c d~monstration :mr crdinateur IEM PC/AT. 
a E-te <'!ff.-:::t.i!e.:: au siege du LIES. 

On a pr~~is~ ~~~l~m~nt c~rtain3 d~tails t~chniq~~s 
li~s ~ux co~ditions de s~joar de 1"6quipe du LIES, 
conf·:>rme~F:nt aux dispositions contractuel Jr.: 3. I l a 
•2·"':~ convenu de i · opp<:>!"tani te d~ l "hebergc:r...:-nt ;-i·:·.::: 
~~p~rts du LIES d~ns u~ des cocpl~~es du littoral 
z.1::-.~r:)h~ (~1a r.u.::g:-d,~·w;:~. Si bo::s0ir: -:::.-:<:. ~--.: 
.<.·.:r.d·ts du LIES r~:nn·:·.:·nt travailler en dehor.3 d-"'~ 
h ;uro:::::: ct j<.)u:-s •:.mrrables ~t le transpo?"t ~-=~·.:~ . . 
~3zure ~n ~0nsequen~e. 

K. Un~ ~~~~ificatinn des na~~rialz inforcatiquez fo~~nis 
.. ~ . .,nt~:tct11t?-llenu~nt a ·5:t.,~ rem is ... :; a l" F.DIC .:\ 1.1:-: 7in~. ;-;~ 
z~tis~action &ux formalit~s d~ douane p0ur entr~r c~s 
ru~tiriels en Alg~rie (Annexe 2) . 
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Proces-verbal de la keunion finalisant les travaux du 
LIKS-AMH (Pologne) a l'KDIC, relatifs a !'installation d'un 

s~steme de simulation d'alternatives de developpement 

C.:: jour, le 16.12.1987, s·e~t tenu au siege de 
1·E~treprise Nationale de developpement des industries 
~hi~iqur;s, la riunion finalis~nt les travaux du sous
traite:.r:t LIES-AMl'i (Pologne) e.1gage dans le cadre du Plan 
N.:!ti<.•nal Dir.;cte;.lr de developpe:ment des industries chimiques 
;:.·~r i · ONUI>!, pour i ·installation d · un systeme de simulation , 
d ·al tern-:it-i vr;s de developpement. 

~taient presents: 

1. Partie Algerienne: 

f'!. S. Belaidouni: Directeur General 

M. B. Tair: Responsable du projet 

M. F. 3encharif: Chef du"departement lngenierie de 
procede 

H. A. Haddaden: Chef du departement de planifica
tion 

M. Kasdi: Charge d'etudes 

M. Y. Chaker: Ing~nieur lnformaticien 

H. S. Tighiouart: Economiste 

Melle Z. Grine: Ing~nieur Chimiste 

Mme M. Khaldi: Inebnieur Chiruiste 

2. Partie Polonaise: LIES-A~M: 

M. M. Zebrowski: Chef du LIKS, 

M. S. Gibins~i: Conseiller technologique, 

H. A. Janik: Ing~nieur syst6me et interpr6te
traducteur 

~- M. Sko~z: Analyste syst~me, 

M. W. Ziembl3: Analyste sy~t~me. 
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A l"issue d~s travaux du LIES-AHM, il peut ~tre fait 
ltz conclusions suivanLes: 

l. Lo::- t.r:w.;,ux re lat ifs .€! i · inst.:tll:.:tt-ion d · un systerr.e de 
sc~~arios rle developpement ont &~e r~alis~s. 

2. Des r6eultats de simulation poQr l"industrie chimique 
Alg~rienne ont 6te obtenus et utilis6s par M. 
J.Kopytowski (responable du projet ONUDI) pou~ 
1-~lahor3tion d'un projet de rapport fin3l . 

.:-j. Un cycle de format.ion pratique a ete SU1V1 par l" equire 
du proj~t EDIC sous la supervision du LIES-AMH. 

4. line documentation relative aux travaux et au systeme, a 
~~~ remiee p~r l~ LIES-AMH telle que specif le dans le 
pro:et de rapport final. La documentation relative au 
logiciel et au equipements, a ite egalement remise, tel 
que ~pecifi~ dans le4 rapport sus-mentionue. 

5. Les deux parties ( EDIC, I.IE3-AMH) considerent avt:c 
satisfaction les resultats et le bon esprit de colla
boration qui a prevalu durant tous les travaux, et for
mulent le voeu d'une fructueuse cooperation future. 

fait a Alger, le 16 decembre 1987 

p.:;1Jr i · EDIC Pour le LIES 

B. Tair M. Zebrowski 
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Problem title: OLEFINES DERIVATIVES INOOSTRY - <DI 

F r a c t i o n a 1 Optimization 

l".ax.imize : 
PDA Yearly Profit 
-------------------~----------------- = mil.L.C. 

0.274 -------
mil.$ Investment 

Scenario: 

0. < At;~'TALDEHYDE 
3000. < ACETIC ACID 

0. < ACETIC ANHYDRIDE 
0. < TRIE'llIAOOLAMINE 
0. < ACRYLIC ACID 

< 10000. C 0.0%) T 
< 10000. ( 30.0%) T 
< 3000. ( 0.0%) T 
< 2000. (100.0%) T 

2000. < ACR~ITRILE-llJTADIENE-S'I'YRENE(ABS) 
0. < ACR~ITRILE-BUTADIENE-S'l'YRENE(ABS) 

20000. < ACRYJJJNITRILF. 
0. < ~GRYLC~ITRILE 

< 2000. C 0.0%) T 
< 5000. (100.0%) T 
< 3000. (100.0%) T 

0. < l.IONXHLOROACETIC ACID 
0. < BUTANOL-N 
O. < BUTANOL-T (GASOL GRADE) 
0. < Ell'IYL ACETATE{ NOmw.) 
0. < BOTYL ACRYLATE 

1000. < CARBON TETRACHLORIDE 
0. < DIZ'l'HANOLAMINE 
0. < EPICHLOROHYDRIN 

1000. < ETIM. ACETATE 
0. < ETHYL ACRYL.l\TE 

3COOO. < ETHYLENE GLYOOL 
10000. < ETiftLENE OXIDE 

0. < F.TIM..F.NEDIAt'1INE EDA 
2.00E+04 < ETdYLHEXANOL-2 

0. < FLUORCx::ARBJN 12 
CLYCfilUN 

0. < GLYCERIN 
0. < ANTRAQUINCJi'm 
0. < ISOPROPANOL 

1. 0fifi:+04 < L.INZ\R OLEFIN, r.U-C12 
2000. < MP.LEIC ANEYDRIDE 

0. < METHYL ACRYLATE ~ 
2000. < METHYL ETh'YL KETONE 

10000. 
10000. 

0. 

METHYL METHACRYLATE 
< FOL.lBUTADIENE 
< FOLYETHYLENE, HI DENSITY (PCWDERD) 
< POLYETHYLENE, HI DENSITY (ro;DERD) 

FOL YETlNLENE, Lil€..\R LD 
0. < F0LYETiflLENE, LINEAR LD 
c. 

woo. 
0. 

30000. 
15000. 

0. 
1fl(JiJ0. 
35000. 
woo. 

0. 

< ni[,YISOBUIYLENE 
< PCLYMETHYLME'I'HACRYLA TE SHEE'f 
< FOLYOL, TRIFUNG1'IONAL FQLYETHER 
< FOLYPHOPYLENE 
< POLYVINYL ACETATE LATEX 
< PCl[,WINYL AOOATE 
< POLYVINYL CHWRIDE DISPERSION 
< POLYVINYL CHLORIDE 
< Pf<IJ.A.A:-:1Y ALCOHOL E."I'HOXYSTJLFATE SOD. 
< Pf~(,f'Al-W. 

HIOJ:'(LENE Gr ,YCJJ[, 
·11JOW1. < ;i.'fff<EH!FBfJr/ll>IENE RUBBER 

.J. < •.. ·.:. ~·· .. : -:r:: ACID I 

< 30000. ( 66.7%) T 
< 10000. ( 0.0%) T 
< 1000. ( 0.0%) T 
< 5000. ( 0.0%) T 
< 1000. ( 0.0%) T 
< 1000. ( 0.0%) T 
< 2000. ( 0.0%) T 
< 5000. ( 20.C%) T 
< 2000. ( 7.0%) T 
< 10000. (100.0%) T 
< 2000. ( 50.0%) T 
< 2000. ( 0.0%) T 
< 60000. ( 50.0"4) T 
< 20000. ( 50.0%) T 
< 2000. ( 0.0%) T 
< none ( 0.0"4) T 
< 2000. (100.0"4) T 
= 5000. (100.0%) T 
< 3000. (100.0%) T 
< 1000. (100.0%) T 
< 2000. (100.0%) T 
< none ( 0.0"~) T 
< 5000. (100.0%) T 
< 1000. ( 0.0"~) T 
< 10000. ( 20.0%) T 
= 2000. (100.0%) T 
< 40000. ( 78.Z'') T 
< 20000. ( 50.0%) T 
< 20000. ( O.<r-') T 
= 100000. (100.0%) T 
< 50000. (100.0%) T 
< 3000. ( 0.0%) T 
< 10000. ( 50.0%) T 
< 30000. ( 0.0"4) T 
< 100000. (100.0%) T 
< 30000 . ( f·O . 0"4) T 
< 5000. ( 0.0"") T 
< 15000. ( 66.7%) T 
< 150000. ( 23.3%) T 

SALT < 10000. (100.0%) T 
< 5000. ( 0.0%) T 
= 10000. (100.0%) T 
< 50000. ( 80.0%) T 
< 495000. ( 3.l%) T 



< 4000. ( 31.2%) T 



- oJ 

Fixed G.2pital Investment - FCI 
to:nestic Investment : 

Pf!A N.~t Income - NI : 
Nl/FCI : 
PDA ImE-Qrt : 
PDA 0Jmp..stic Sale : 

Prod:.iction Profit : 
Simple Rate of Return : 
PrrAt.iction Import : 
DJmestic Sale of Production 

Manufact. Value Added - MVA 
MVA/FCI : 

Groos Production Value - GPV 
l'flA/GPV : 

.. E:<POrt : 
Ibmestic Purchase : 
Direct Labour : 

ole_l Sun Nov 15 14:02 

512.631 mln.$ ( 397.207 ) 
0.000 mln.L.C. 

108.717 mll1.L.C. 
0.212 ( 4.7 years ) 

137.938 mln.$ 
490.567 mln.L.C. 
121.493 mln.L.C. 

0.237 ( 4.2 years ) 
21.108 mln.$ 

386.513 mln.L.C. 
0.483 mln.L.C. 
0.001 

513.892 mln.L.C. 
0.001 

46.400 mln.$ 
158.438 mln.L.C. 

298 men 

-------
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Process 

Pro~ 

38 FOLYm:lPYLEt;E < Affnl) 100000 T 
154 PRIMAF"Y AIJXEOL,E'l'OXYSOLFATE 1 SOOI11f SALT 10000 T 
105 BUI'ADIENE {BASF) 33926 T 

75 OXYGEN BY AIR FR.'1CTIOOATIOO 41444 T 
36 FQLYE'l'HYLENE LLD (i.re) 150000 T 
20 BUrmE-1 ~ MTBE RAFFINATE 14790 T 
~ ror.YBr.JTADIENE 31291 T 
15 M'l1l..E Fl\'(fl HIX1'lJ BUTEN~ 30619 T 
40 f(ILYVTN'/C. ClllJ)f\ll:Jli CY l.!l1U~I(tf IU.IHER. 10000 T 

189 ~l.LYL CHLORIDE BY <llLOOINATIOO <F PRC1>. 17803 T 
27 POLYYEnlYLKE'THACRYLATE 5000 T 

137 ~LEIC ANHYDRIDE FRCtt N-~ 5000 T 
48 /a.ES BY IHJLSIOO,IMASS POLYMERIZATIOO 8000 T • 221 GLYCERIN 8000 T 

135 LINF.AR OLEFINS (SHELL) lOOGO T 
70 ETrlYLENE GLYCOL AND E'lllYLENE OXIDE 23561 T 
71 ACRYLONITRILE BY PROPYLmm AtHX>XIDt\TIOO 22006 T 

217 EPICHLOl\'ClllYDRIN lOOOC 'l' 
219 PROPYLENE GLYCOL 10000 T 

29 PERC'tIWI\OETHYLENE FRai Er£ 2500 T 
1007 ANTRAQUIOONE 1000 T 

13 METHYL ME'l'HACRYLATE CYAt«HYDRIN PROCESS 7000 T 
18 PBOPYLENE OXIDE BY H'iDROOIDRINE PROCESS 9470 T 
51 ETHYLENE DICHLORIDE BY CHLORINATIOO 18833 T 
42 VINYL OILORIDE FRCM ErC 10100 T 

212 ETrlYLENE GLYOOL 6438 T 
122 FLUOROCARf(JN 11 EY LIQUID-PHASE 1333 T 

53 POLYETHYLENE HD ( t~) 10000 T 
26 TRIETHANOL AMINE FRai ID AND NH3 2000 T 
21 ISOPROPANOL BY CATIOO EXCHm;E RESIN 2000 T 
30 HYDRCGEN FRai NA'roRAL GAS 845933 m3 

• 
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Medi•• llip>rt Hln. $ 

800 SiYRENE-ElJTADillm RU.t&:R 40000 T 42.840 
693 rot.:rvINYL CHLORIDE • 35000 T 23.800 
688 POLYVIt-.1YL ACETATE LA'I"E>:: 15000 T 18.900 
342 ETH'fLHEXANOL-2 20000 T 13.100 
933 STI'IlliNE-BlffADIENE LATEX 10000 T 12.700 
161 CATALYSf AND CHmfiCALS 7880313 $ 7.880 
704 PRIMARY ALCUIOLS LINEAR, C12-Cl5 4680 T 7.300 
157 CARin! TETRACHLOOIIE 5120 T 2.201 

1001 POLYCHLOROPREN 1000 T 2.200 
934 Sf ABILIZER 328 T 1.S-44 
936 BllTi'L RUBBER 1000 T 1.320 
163 NAPHTHALENE 1790 T 0.984 
491 I1E'mYL ETHYL .KETOOE 2000 T 0.860 

• 323 ET"d'fL ACETATE 1000 T 0.680 
124 Bl."I'YLLI'l'HICl'i -N 15 T 0.536 
397 HEi(~ -H 945 T 0.474 
133 CHEMICALS 191052 $ 0.191 
769 SOD'!UM LAORATE 73 T 0.133 
83 BENZOYL PEROXIDE 25 T 0.100 

697 PCYI'ASSIUM CAROONATE 72 T 0.036 
68 ANTIMCflY CHLORIDE 4T 0.034 

201 OJAGJLANI' 9 T 0.034 
503 MF.1'HYJ,-N 2-P't"FROLI!nm 6T 0.021 
~lJfl l 'Il ON ALltiiNll1 CATALIST 19227 T 0.019 
740 SILICA GEL 7 T 0.016 
411 HYDROOEN FLOORIDE 880 T 0.010 
699 PCYI'ASSIOM PERSULFATE 2 T O:Oll4 
412 HYDROOEN PEROXIDE 1 T 0.000 

• 



• 

• 

-... -

664 POLYETHYLENE, LINEAR LD 
23 ACRYLOOITRILE-BOTADim&-STYRENE(ABS) 

379 GLYCERIN 
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50000 T 
3000 T 
3000 T 

Mln. $ 

35.150 
5.850 
5.400 
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t".aedi...a n:.esti.c Purchase Mln.L.C. 

341 ETHYLENE 202035 T 74.147 
714 POOP'ILENE 151.480 T 33.~25 
133 C4 FFACTIOO 79387 T 12.622 

4 ELECTRICITY 246338800 kWh 12.316 
187 ~iIA'UNE 71038 T 8.169 

3 STEAM 1011030 T 7.400 
801 ST'iRENE 4592 T 2.020 

10 ACETIC ACID 3000 T 1.983 
1 COOLIN:; WATER 72782100 m3 1.526 

458 LIME 25272 T 1.503 
485 MCTHANOL 13849 T 1.398 
56 MKlNIA 10487 T 1.394 

322 ETHANOL 2375 T 1.306 

• 14 ACETOOE 4753 T 1.173 
539 NATURAL GAS 72896290 T-cal 1.137 
178 CAUSfIC SODA 5556 T 0.944 
811 SULFURIC ACID 15911 T 0.731 

5 !NERI' GAS 10863100 m3 0.725 
403 HYDROCHLORIC ACID 999 T 0.320 
582 PALMITIC ACID 158 T 0.182 

2 PRCX;ESS WATER 1728117 m3 0.172 
4G2 METHAt-..1E 685 T 0.141 
755 SODIUM CAROONATE 578 T 0.092 
618 FrlOSffiORIC ACID (INOOSTRIAL GRADE) 55 T 0.038 
82 BENZENE 92 T 0.020 

576 OXALIC ACID 11 T 0.012 
862 TOLUENE 47 T o·.009 
111 SODIUM PYROPHOSPHATE 5T 0.005 
364 FOBHIC ACID (IN 85%) 10 T 0.005 
948 AIR 207222 T 0.000 

• 
• 



• 
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Hedi•• 

664 POLYE'mYLENE, LINEAR LD 
681 roLYP1''0PYLENE 
647 POLYils"'!'ADIENE 
800 S'l"YRmE-BOTADIENE Rml'Jm 

ole_l 

702 PRIHA.trf ALCDU E'llIOIYSOLFATE SOO. SALT 
693 R1LYVINYL CllLORIIE 
24 ACRYLONITRILE 

316 EPICllLOROOYOOIN 
688 POLYVINYL ACETATE LATEX 
330 ETHYLENE GLYCXL 
342 E'l'1MP.K'<A..t«:>L-2 

·---. 933 S'I'YRENE-BOTADIENE LATEX 
673 POLYl1ETHYLMETHACRYLATE SHEET 
23 ACRYLOOITRILE-BCJTADimE-S'l'YRENE(ABS) 

4€0 LINEAR OLEFIN,Cll-Cl2 
691 POLYVINYL ClILORI1E DISPERS!~ 
379 GLYCERIN 
331 E1}iYLENE OXIIE 
709 PROPYLENE GLYroL 
~99 METHYL ~IARY-IDI'YL E'l'HER(Ml'BE) 
662 POLYETirlLENE. HI DENSI'lY (PCMDERD) 
469 MALEIC ANHYDRIDE 
434 ANTRAQUI~ 

16 TRI~NE 
262 DICHLOROPROPYLENES 
401 HYDROCHLORIC ACID (DIL1Jl'E) 
497 METHYL HETHACRYLATE 
359 FLUOBCr..AROON 12 

1001 POLYCHLOOOPREN 
10 ACl':fIC ACID 

271 DIEI'HYLElm GLYOOL 
409 HYDROOEN CHLORIDE (HCL) 
947 PEE\CHLOROETHYLENE 
443 ISOPROPAN)L 
358 FLUOROCAREDN 11 
936 BCJTYL RUBBER 
292 DI?r-OPYLENE GLYCOL 
875 TRIETIM..ENE GLYCOL 
491 METHYL ETHYL KETOOE 
866 TRICHLOROETHYLENE 
944 Aft10NIUM BISULFATE 
946 PROPYLEt-IE DICHLORIDE 
323 ETINL ACETATE 
567 PHTHALIC ANHYDRIDE 
15 7 CAHD")N TETRACHLORIDE 
888 TRirROPYLENE GLYOOL 
265 DIETHANOLAMINE 
3t-.J6 FUEL GAS 
942 LIGHT AND HEAVY ~ 
523 M<~~OETHANOLAMINE 
~87 HEAVY RND 
712 PROPYLENE, (DILlJI'E) 
I !j/. r:/IJM 1J~ DJOY.f JJI~ 
410 HYJJI(.GEN C,"/ANIDE 

• 

Sun tbv 15 14:02 

100000 T 
100000 T 
~1291 T 
40000 T 
10000 T 
35000 T 
20000 T 
10000 T 
15000 T 
30000 T 
20000 T 
10000 T 
5000 T 
5000 T 

10000 T 
10000 T 
5000 T 

10000 T 
10000 T 
30619 T 
10000 T 
5000 T 
1000 T 
2000 T 
4806 T 

11393 T 
2000 T 
2000 T 
1000 T 
3000 T 
3115 T 
9816 T 
2500 T 
2000 T 
1333 T 
1000 T 
1110 T 
816 T 

2000 T 
1250 T 
8050 T 

908 T 
1000 T 
850 T 

1000 T 
100 T 
140 T 

7302902 'l'-cal 
722 T 

60 T 
909 T 

23 T 
22842 T 

142 T 

llln.L.C. 

70.300 
64.200 
53.821 • 
38.960 
30.000 
21.665 
20.200 
19.300 
15.750 
12.390 
11.920 
10.770 
10.000 
9.750 
9.460 
9.400 
9.000 
7.800 
7.800 
7 .011 
5.730 
5.250 
5.040 
4.000 
3.999 
2.882 
2.500 
2.100 
2.000 
1.803 
1.785 
1.609 
1.555 
1.468 
1.283 
1.200 
1.090 
0.930 
0.780 
0.745 
0.673 
0.638 
0.619 
0.429 
0.390 
0.155 
0.135 
0.113 
0.0".'C' 
0.052 
0.035 
0.002 
0.000 
0.000 
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157 CARIDf TETRACllLORIIE 
323 ETHYL ACETATE 
342 ETHYIJIEXAIDL-2 
491 HETifl'L ETHYL KETCm 
688 POLYVINYL ACETATE LATEX 
693 POLYVINYL CHLORIIE 
800 S'l'YRH-BUTADIENE -ROBBER--
933 STYRENE-BUTADIENE LATEX 
936 BOTYL RUBBiR 

1001 PCLYCllLORCFREN 
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1000 T 
1000 T 

20000 T 
2000 T 

15000 T 
35000 T 
40000 T 
10000 T 

lOCO T 
1000 T 

100 % 
100 % 
100 % 
ion x 
100 % 
100 % 
100 % 
100 % 
100 % 
100~ 
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Mecii1• Gross ProclJctiai llln.L.C. 

664 POLYE'IHYLENE, LlNEAR LD 150000 T 105.450 
681 POLYPRCFiLENE 100000 T 64.200 
647 POLYWI'ADIENE 31291 T 53.821 
702 PRitlAfiY AimICI.. E"llfOXYSULFATE SOD. SALT 10000 T 30.000 

24 ACRYLOOITRILE 22006 T 22.226 
40 ALLYL aILORIDE 17803 T 20.473 

316 EPICHLOROOYDRIN 10000 T 19.300 
331 E'lWlLENE OXIDE 20545 T 16.025 

23 ACRYLOOITRILK-BlJl'ADIENE-S'l'YRENE(AB.5) 8000 T 15.600 
379 GLYCERIN 8000 T 14.400 
330 E'lWlLENE GLYOOL 29999 T 12.389 

--.. 102 BOTADIENE 33926 T 10.754 
673 POLYMETHYUm'l'HACRYLATE SHEET 5000 T 10.000 
460 LINEAR OLEFIN,Cll-Cl2 10000 T 9.460 
691 POLYVINYL CHLORIDE DISPEBSIC6 10000 T 9.400 • 497 ME1llYL ME'llIACRYLATE 7000 T 8.750 
711 PROPYLENE OXIDE 9470 T 8.040 
709 PROPYLENE GLYOOL 10000 T 7.800 
110 BUI'ENE-1 14790 T 7.173 
499 ME'l1IYL TERTIARY-BUI'YL E'IHER(MI'BE) 30619 T 7.011 
662 POLYETHYLENE, HI DmSITY (FCIIDERD) 10000 T 5.730 
469 MALEIC ANHYDRIDE 5000 T 5.250 
434 Aw.RAQUINOOE 1000 T 5.040 
905 VINYL CHLORIDE 10100 T 4.999 
514 MIXED BU'l'YLENES(BUI'ADIENE RAFFINATE) 43662 T 4.540 
328 ETHYLENE DICHLORIDE 18833 T 4.407 

16 TRIE'I'HANOLAMINE 2000 T 4·.000 
262 DICHLOROPROPYLENES 4806 T 3.999 
172 Ml'BE RAFINATE (BUI'ENES FEED) 23576 T 3.748 
401 HYDRCCHLORIC ACID (DILUTE) 11393 T 2.882 

359 FLUOROCAROON 12 1999 T 2.099 
5'78 OXYGEN 41444 T 2.059 
?71 DTF.'i11YT.F.Nfi: GLYCOf, 3115 T 1.785 

409 lfiTJrefhEN CHLORIDE (HCL) 9816 T 1.609 

• 94'7 r:'7- •......• ~'":--!tLENE 2500 T 1.555 
• 2000 T 1.468 

- . · 1333 T 1.283 356 .! .L.>.J·_i.;,1,.J_,:~\i:.0N 11 
292 DIPROPYLENE GLYCOL 1110 T 1.090 

875 TRIE'I'HYLENE GLYCOL 816 T 0.930 

866 TRICHLOROETHYLENE 1250 T 0.745 

944 AMMONIUM BISULFATE 8050 T 0.673 

946 PROPYLENE DICHLORIDE 908 T 0.638 

567 PHTHALIC ANHYDRIDE 850 T 0.429 

888 TRIPROP'iLENE GLYCOL 99 T 0.155 

265 DIE'nIANOLAMINE 140 T 0.135 

366 FUEL GAS 
7302901 T-cal 0.113 

418 HYDROOEN 
845933 m3 0.082 

942 LIGHT AND HEAVY EN00 722 T 0.070 

523 MONOmIANOLAMINE 
59 T 0.052 

387 HEAVY END 
909 T o.o:.;::. 

712 PROP'iLENE, (DILUI'E) 23 T 0.002 

152 CARB:>N DIOXIDE 22842 T 0.000 

410 HYDROOE'.N CYANIDE 
2354 T 0.000 

3 f;TEAM 
61218 T 
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Fractional ~:iJDization 

Maximize: 
:· PDA Yearly Profit mil.L.C. 
' --------------------------------------- = 0.246 --------

Investment mil.$ 

Scenario: 

0. < ACE'I'ALDmIYDE < 10000. ( 0.0%) T 
3000. < ACETIC ACID < 10000. ( 30.0%) T 

0. < ACETIC ANHYDRIDE < 3000. ( 0.0%) T 
0. < TRIETP..ANOLAMINE < 2000. (100.0%) T 
0. < ACRYLIC ACID < 2000. ( 0.0%) T 

' 0. < ACRYLONITRILE-BlJTADIENE-STYRENE(ABS) < 3000. (100.0%) T 
2000. < ACRYLONITRILE-BlJTADIENE-STYRENE(ABS) < 5000. (100.0%) T 

0. < ACRYT J)NlTRILF. < 10000. ( 0.0%) T 
20000. < AC,'RYLOOITRILE < 30000. ( 66.7%) T 

' 0. < ~CETIC ACID < 1000. ( 0.0%) T 

• 0. < BUI'ANOL-N < 5000. ( 0.0%) T 

.i. 
0. < BUTANOL-T (GASOL GRADE) < 1000. ( 0.0%) T 

t 0. < BU1'YL ACETATE(OORMAL) < 1000. ( 0.0%) T 
O. < BUITL ACRYLATE < 2000. ( 0.0%) T 
0. < C4 FRACTION < 67500. (100.0'%) T 

1000. < CARIDN TETRACHLORIDE < 5000. ( 20.0'%) T 
O. < DIETHANOLAMINE < 2000. ( 7.0%) T 
0. < EPICHLOROHYDRIN < 10000. (100.0%) T 

1000. < ETHYL ACETATE < 2000. ( 50.0%) T 
0. < ETIIYL ACRYIJ\TE < 2000. ( 0.0%) T 

30000. < E1llYLENE GLYCOL < 60000. ( 50.0%) '!' 

10000. < ET'dYLENE OXIDE < 20000. ( 50.0%) T 
0. < ETHYLENEDIAMINE EDA < 2000. ( 0.0%) T 
0. < ETHYLENE < 200000. (100.C>°AI) ·r 

2.00E+04 < ETHYLHEXANOL-2 < none ( 0.0%) 'f' 

0. < FLOOROCAROON 12 < 2000. (100.C>°") T 
GLYCERIN = 5000. (100.0%) T 

0. < GLYCERIN < 3000. (100.0%) T 
0. < ANTRAQUINONE < 1000. (100.0%) T 

' 0. < ISOPROPANOL < 2000. (100.0%) T 
! • { 

1.00E+04 < LINEAR OLEFIN,Cll-Cl2 < none ( 0.0%) T 

2000. < MALEIC ANHYDRIDE < 5000. ( 55.1%) T 

0. < METHYL ACRYLATE < 1000. ( 0.0%) T 

;· 2000. < MmIYL ETHYL KETONE < 10000. ( 20.0%) T 
MmIYL METIIACRYLATE = 2000. (100.C>°") T 

10000. < POLYBUTADIENE < 40000. ( 65.133} T 

10000. < POLYETHYLENE, HI DENSITY (PCMDERD) < 20000. ( 50.0%} T 

0. < POLYETHYLENE, HI DENSITY (PGIDERD) < 20000. ( 0.0%) T 

PCI.YETHYLENE, LINEAR LD = 100000. (100.0%) T 

0. < FOLYETHYLENE, LINEAR LD < 50000. ( 97.0%) T 

0. < POLYISOBrJI'YLENE < 3000. ( 0.0%} T 

5000. < POLYME1'H'fU1ETHACRYLATE SHEET < 10000. ( 50.Cl°") T 

0. < POLYOL, TRIFUNCTIONAL POLYETIIER < 30000. ( o.cr"> T 

30000. < POLYPROPYLENE < 100000. ( 31.9%) T 

·15000. < POLYVINYL ACETATE LATEX < 30000. ( 50.0%) T 

0. < POI,YVINYL ACETATE < 5000. ( 0.0%) T 

1 oono. < POLYVINYL CHLORIDE DISPERSION < 15000. ( 66.7%) T 

;~~ ... 00(J. < rOLYVINYL C:,'HLORIDE < 150000. ( 23.3°~} T 

5000. < PRHtARY ALCOHOL ETHOXYSULFATE SOD. SALT < 10000. (100.0%) T 

0. < PROP.\NE < 5000. ( 10.1%) T 

PROPYLENE GLYCOL = 10000. (100.0%) T 

0. < PROPYLENE < 80000. (100.004) T 

40000. < STIRE"l~E-BUTADIENE RUBBER < 50000. ( 80.Cl°4) T 

0. < SULFUR'.!C AClD < 495000. { 3.2%) T 



_.,,_ 
0. < TOT..URNE < 15000. ( 0.3%) T 
0. < 'rHTCllL(l[lf1Jt:T11YLf~E < 4000. ( 0.0%) T 

1000. < POLYCHLOROPREN < 4000. ( 25.0%) T 
10000. < STYRENE-BUTADIENE LATEX < 80000. ( 12.5%) T 
1000. < BtJTYL RUBBER < 2000. ( 50.0%) T 
1000. < PERalLOROE'l1IY < 2500. (100.0%) T 

• 

• 
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Fixed Capital Investment - FCI 
Domestic Investment : 

~ Net Incane - NI : 
NI/FCI : 
PDA Import : 
PDA D:imestic Sale : 

Production PrJfit : 
Simple Rate of Return : 
Production Import : 

-.A3-

IX>mestic Sale of Production : 
Manufact. Value Added - MVA 

MVA/FCI : 
Gross Production Value - GPV 

MVA/GP'I : 
-- --- - Export : 

Domestic Purchase : 
Direct Labour : 

ole_2 Sun Nov 15 16:59 

509.146 mln.$ ( 340.403 ) 
0.000 mln.L.C. 

83.801 mln.L.C. 
0.165 ( 6.1 Yel'.r6 ) 

134.366 mln.$ 
434.502 mln.L.C. 
96.577 mln.L.C. 

0_190 ( 5.3 years ) 
17.536 mln.$ 

330.448 mln.L.C. 
-37.985 mln.L.C. 

453.465 mln.L.C. 

45.344 mln.$ 
143.488 mln.L.C. 

282 men 
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ProoesG 

Project 

154 PRir1ARY ALCOOOL,ETOXYSULFATE 1 SCl>Il.li SALT h1000 T 
105 BUTADIENE (P.ASF) ~!8846 T 
75 OXYGEN BY AIR FRACTIC&TIOO 41444 T 
16 POLYETHYLENE LLD (UCC) 148498 T 
JS POLYPROPYLENE (AMOCO) 31922 T 
20 BUTENE-1 FRCt1 MTBE RAFFINATE 14641 T 
58 POLYBUTADIENE 26335 T 
15 Ml'BE FRCli MIXED BOTENES 26034 T 
40 POLYVINYL ClILORIDE BY EMOLSIOO POLIMER. 1000( T 

189 ALLYL CHLORIDE BY CHLORINATIOO OF PRCF. 17803 T 
27 roLYME'I'HYUiETHACRYLATE 5000 T 
48 A:ffi BY OOLSIOO/MASS POLYMERIZATION 8000 T 

221 GLYCERIN 8000 T 
135 LINEAR OLEFINS (SHELL) 10000 T 

• 70 ETHYLENE GLYCOL AND ETHYLENE OXIDE 23561 T 
71 ACR~ITRILE BY PROPYLENE .AtlfOOX!Dt\TIOO 22006 T 

217 EPIOO.OROHYDRIN 10000 T 
219 Ph'UPYIJiNE GLYCOL 10000 T 

1007 ANTRAQUINOOE 1000 T 
137 HALEIC ANHYDRIDE FRCli N-BUTENES 2753 T 

13 METHYL METHACRYLATE CYANCllYDRIN PRCY.:F.5.5 7000 T 
18 PROPYLENE OXIDE BY HYDROOIDRINE PROCESS 9470 T 
51 ETHYLENE DICHLORIDE BY CHLORINATIOO 16786 T 
42 VINYL CHLORIDE FRCti EOC 101oo·T 

212 ETHYLENE GLYCOL 6438 T 
122 FLUOROO\ROON 11 BY LIQUID-PHASE 1333 T 

53 POLYETHYLENE HD (UCC) 10000 T 
1008 PERCHLOROETHYLENE FRCM PROPANE 2500 T 

26 TRIE'l'Ht.'•OL AMINE FRCti EO AND NH3 2000 T 
21 ISOPROPt 'OL BY CATION EXCHAOOE RF.SIN 2000 T 
30 HYDROOEN FRCM t1\TURAL GAS 836595 m3 

• 
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Medi.ta lqlort ttln. $ 

800 S'I"roENE-BOTADIENE ROBBER 40000 T 42.840 
693 POLYVINYL CE.ORIDE 35000 T 23.800 
688 FQLYVINYL ACETATE LATEX 15000 T 18.900 
342 ETHYT1IEXAtl.lL-2 20000 T 13.100 
933 STYRENE-BlJfADIENE LATEX 10000 T 12.700 
704 PRIMARY ALCCEOLS LINEAR. Cl2-C15 4680 T 7.300 
161 CATALYSJ: AND cm:MICALS 4834218 $ 4.834 

1001 POLYCHLOROPREN 1000 T 2.200 
157 C.lffiOON TETRAcm,QRIDE 4870 T 2.094 
936 BUM, RUBBER 1000 T 1.320 
934 STABILIZER 276 T 1.299 

. 168 NAPHTHALENE 1790 T 0.984 
491 METHYL ETHYL KETam 2000 T 0.860 
323 ETHYL ACETATE lOCJO T 0.680 

• 1?.4 BCJ'l'Vl,J,ITIIIlM -N 12 T 0.451 
397 HEXANE -N 795 T 0.3J~ 

183 CHFlHCAIS 180892 $ 0.180 

769 SODIUM LAURATE 73 T 0.133 
83 BENWtL PEROXIDE 25 T 0.100 

697 POrASSitli CAROONATE 72 T 0.036 
68 ANTIMONY CHLORIDE 4T 0.034 

201 COAGULAN1' 9T 0.034 
590 PD ON ALOMINUM CATALIST 19004 T 0.019 
503 METHYL-N 2-PYRROLIIOOE 5 T 0.018 

740 SILICA GEL 6T 0.016 

411 HYDROOEN FLUORIDE 880 T 0.010 

699 POrASSIUM PERSULFATE 2 T 0:004 

412 HYDROOEN PEROXIDE 1 T 0.000 

• 



• 

• 
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664 FOLYE'IlIYLENE, LINEAR LD 
~3 ACRYLOO!TRILE-BUTADIENE-S'mmlm(AB.5) 

379 GLYCERIN 
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Export 

48498 T 
3000 T 
3000 T 

Mln. $ 

34.094 
5.850 
5.400 
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Hedi.an D:mestic Purchase lfl.n.L.C. 

341 E'lllYLENE 200000 T 73.400 
714 PROP'iLENE 80000 T 17.600 
133 C4 FRACTIOO 67500 T 10.732 

4 ELECTRICITY 197493056 kWh 9.874 
187 CHLORINE 73092 T 8.405 

3 STF.AM 961762 T 7.040 
801 STYRENE 4592 T 2.020 

10 ACETIC ACID 3000 T 1.983 
1 CXX>LIOO WATER 67758488 m3 1.700 

458 l.TMF. 25272 'l' 1:-503 
56 AMMONIA 10487 T 1.394 

322 ETHANOL 2375 T 1.306 
485 METHANOL 12165 T 1.228 

14 ACETONE 4753 T 1.178 
539 NATURAL GAS 59984712 T-cal 0.935 

• 178 CAUSTIC SODA 5261 T C.894 
.811 SULFURIC ACID 15910 T 0.731 

5 INERT GAS 7791896 m3 0.520 
403 HYDROCHLORIC ACID 999 T 0.320 

2 PROCESS WATEI< 1£95478 m3 0.169 
582 PAI1'1ITIC ACID 133 '!' 0.153 
482 METHANE 685 T 0.141 
755 SODIUM CAREmATE 578 T 0.092 
705 PROPANE 502 T 0.045 
618 PHCSPHORIC ACID {INDUSTRIAL GRADE) 55 T 0.038 

82 BENZENE 92 T 0.020 
911 WATER OOILER FEED 7750 m3 0.019 
576 OXALIC ACID 11 T 0.012 
862 TOLUENE 47 T 0.009 
'177 SODIUM PYROPHOOPHA'i'E 5T 0.005 
364 FOI<rfiC ACID (IN 85%) 10 T 0.005 
948 AIR . 207222 T 0.000 

• 



• 

• 
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Medi.um 

664 POLYETHYLENE, LINEAR LD 
647 FOLYBllT/t.DIF.NE 
800 S'I'YRENE-BU'I'ADIENE RUBBER 
'i02 PRH1&"'ri AUXflOL E'IIDXYSULFATE SOD. SALT 
693 POL~'VINYJ_, CHIDRIDE 
681 POLYPROPYLENE 
24 ACRYLONITRILE 

316 EPIC'rlLOROHYDRIN 
688 f(1LYVINYL ACETATE LATEX 
3:)0 ETINLENE GLYCOL 
34:! E'rdYLHEY.PlK>L-2 
933 STYRENE-Em'ADIENE LATEX 
673 POLYl1ETHYU1ETIIACRYLATE SHEET 

23 ACRYLONITRILE-BU'I'ADIENE-S'I'YRENE(ABS) 
460 LINEAR OLEFIN,Cll-C12 
691 POLYVINYL CHLORIDE DISPEBSIOO 
379 GLYCERIN 
331 E'f'.tM,ENE OXIDE 
709 PROPYLENE GLYCOL 
499 METHYL TERTIARY-BUTYL ETIJER(M'I'BE) 
662 roLYET'tlYLENE, HI DENSITY (PCMDERD) 
434 ANTRAQUINONE 

16 TRIETHANOLrlMINE 
262 DIC'.tILOROPF.'OPYLENES 
~69 MALEIC ANHYDRIDE 
401 HYDR<XliLORIC ACID (DILUTE) 
497 ME"fHYL METHACRYLATE 
359 FLUOI\'CCAROON 12 

1001 FCLYCHWROPREN 
409 HYf1IKGEN ~HLORlDE (HCL) 

10 ACETIC ACID 
271 DIETHYLENE GLYCOL 
94 7 PERCHLOHOE'I'h'YLENE 
443 ISOI'ROPANOL 
358 FLUOROC&'\BON 11 
936 B~l'I'YL RUBBER 
292 DIP1'0PYLENE GLYCOL 
875 TRIE.1'HYLENE GLYCOL 
491 l"ErrlYL ETHYL KETONE 
944 A1~10NIU!1 BISUI..Jf ATE 
946 PROPYLENE DICHLORIDE 
323 ETHYL ACETATE 
567 !HTil~LIC ANHYDRIDE 
157 CARPJ.1N TE.1'.RACHLORIDE 
888 TRIPROPYLENE GLYCOL 
265 DTF.THANOLAMINE 
366 F'l.lEL GAS 
942 LIGHT AND HEAVV ENDS 
523 11'.'JNOE'!'HANOLAMINE 
387 HEAVY END 
712 P~OPYLENE, (DILUTE) 
1 ~2 CAf<BON DIOXIDE 
410 HYDRC.X3EN CYANIDE 

lknestic Sale 

100000 ·r 
26335 T 
40000 T 
10000 T 
35000 T · 
31922 T 
20000 T 
10000 T 
15QOO T 
30000 T 
20000 T 
10000 T 
5000 T 
5000 T 

10000 T 
10000 T 
5000 T 

10000 T 
10000 T 
26034 T 
10000 T 
1000 T 
2000 T 
4806 T 
2753 T 

11393 T 
2000 T 
2000 T 
1000 T 

11778 T 
3000 T 
3115 T 
2500 T 
2000 T 
1333 T 
1000 T 
1110 T 
816 T 

2000 T 
8050 T 

908 T 
1000 T 
850 T 

1000 T 
100 T 
14u T 

7302902 T-cal 
722 T 

60 T 
810 T 

23 T 
22842 T 

142 T 

Hln.L.C. 

70.300 
45.297 
38.960 
30.000 
21.665 
20.494 
20.200 
19.300 
15.750 
12.390 
11.920 
10.770 
10.000 
9.750 
9.460 
9.400 
9.000 
7.800 
7.800 
5.961 
5.730 
5.040 
4.000 
3.999 
2.891 
2.882 
2.500 
2.100 
2.000 
1.9~1 
1.803 
1.785 
1.f\55 
1.4.38 
1.284 
1.200 
1.090 
0.930 
0.780 
0.673 
0.638 
0.619 
0.429 
0.390 
0.155 
0.135 
0.113 
0.070 
0.052 
0.031 
0.002 
0.000 
0.000 
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Medium lkimesti.c Sale frail Import 

157 C.tu~ TETRACHLORIDE 1000 T 100 % 
323 ETIIYL ACETATE 1000 T 100 % 342 ETHYLHEXA.~L-2 20000 T 100 % 
491 METHYL ETHYL KETONE 2000 T 100 % 
6S8 POLYVINYL ACETATE LATEX 15000 T 100 % 
693 POLYVINYL CHLORIDE 35000 T 100 % 
800 STYRENE-IDI'ADIENE RUBBER 40000 T 100 % 
933 STYRENE-BUTADIENE LATEX 10000 T 100 % 
936 BlJI'YL RUBBER 1000 T 100 % 

1001 FQLYCHLOI<OPREN 1000 T 100--% 

• 

• 
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Medi.UID Groos~ Mln.L.C. 

664 POLYETHYLENE, LINEAR LD 148498 T 104.3:-i 647 POLYBUTADIENE 26335 T 45.297 
702 PRII-4.ARY AimiOL E'l'HOXYSULFATE SOD. SALT 10000 T 30.000 24 A~YLONITRILE 22000 ·r 22.226 681 POLYPRO?YLENE 31922 T 20.494 

40 ALLYL CHLORIDE 17803 T 20.473 316 EPICHLOROh'YDRIN 10000 T 19.JOO 
331 ETHYLENE OXIDE 20545 T 16.025 
23 Ar.RY! ,i1NTTRILF.-Bll'l'Al)IENE··S'I'YRENE( ABS) 8000 T 1~ •. t}01) 

3'!9 GLYCI!.1UN 8000 T 14.400 
330 ETiffLENE GLYCOL 29999 T 12.389 
673 POLYMEnIYI11ETHACRYLATE SHEET 5000 T 10.000 
460 L INF.AR OLEI!'IN, Cll-C12 10000 T 9.460 
691 FOLYVINYL CHLORIDE DISPERSIOO 10000 T 9.400 
102 P.!JfADIENE 28846 T 9.144 

• 497 ME'IHYL ME'llfACRYLATE 7000 T 8.750 
711 PROPYLENE OXIDE 9470 T 8.040 
709 Pl\OPYI.ENE GLYOOL 10000 T 7.1300 
110 PIJ'IENE-1 14641 T 7.101 
499 METHYL TERTIARY-BUTYL rniER(M'I'BE) 26034 T 5.961 
662 POLYET.!iY~"E. HI DENSITY (PGIDERD) 10000 T 5.730 
434 ANTI<AQUINONt: 1000 T 5.040 
905 VINYL CHLORIDE 10100 T 4.S99 

16 TRI!!.1'HA.~LAMINE 2000 T 4.000 
262 DICHI..ORCPRC,PYLENES 4806 T 3.999 
228 ETHYLENE DIClllJ)RIDE 16786 T 3.927 
514 MIXED BUTYLENES(BUI'ADIENE RAFFINATE) 37124 T 3.860 
172 l'!1'BE RAFINATE (BUl'ENES FEED) 20046 T 3.187 
469 MALEIC ANHYDRIDE 2753 T 2.891 
401 HYDRO:HLORIC ACID (DILUl'E) 11393 T 2.882 
359 FLUORCCJ..P.OON 12 2000 T 2.100 
578 OXYGEN 41444 T 2.059 
1(1~ lrfJ1HCf:EN CIIIJJRIDE (HCL) 11778 T 1.931 
271 DIETINLENE GLYCOL 3115 T 1. 7f.f, 
947 PERCHLGWE'7.'HYLENE 2500 T 1.555 
443 ISOPROPAL~OL 2000 T 1.46~ 

358 F'LTJORCCAROON 11 1333 T 1.284 
292 DIPI<Oi'YLENE GLYC",OL 1110 T 1.090 
875 TRIETHYLENE GLYCOL 816 T 0.930 
944 At1MONIUM BISULFATE 8050 T 0.673 
946 ?I<ClP':LENE DICHLORIDE 908 T 0.638 
567 PHTHALIC ANHYDRIDE 850 T 0.429 
ees TRIPROPYLENE GLYCOL 99 T 0.155 
265 DIETHANOLP.MINE 140 T 0.1J5 
366 FUEL GAS 7302902 T-cal 0.113 
157 CAI..ffiON TETRAClfl..ORIDE 250 T 0.097 
413 HYD!.iOOEN 836595 m3 0.081 
942 LIGHT AND HFAVY ENDS 722 T 0.070 
523 l"iii~OE'l'HANOl.Ji.MINE 59 T 0.052 
387 h"EA'IY END 810 T 0.031 
712 PPOPYLENE, (DILUTE) 23 T 0.002 
152 CAHBON DIOXIDE 22842 T 0.000 
410 HYDROOEN (,"fANIDE 2354 T 0.000 

3 STF.AM 36366 T 
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Problem title: BTX .DERIVATIVES INIXJS..t:r! - Bl'XDERIV 

Fractional Cl>timizatian 

~i.mize: 

PDA Yearly Profit mil.L.C. 
------------------~------------------ = 0.305 -------Investment :nil.$ 

Sce."lariO: 

0. < Investment < 1000. ( 48.0%) mil.$ 0. < ACE'!Th1E < 3000. ( 0.0%) T 0. < ADIPIC ACID < 1000. (100.0%) T ANILINE = 1000. (100.0%) T 
0. < CAPROLACTAM < lUOOO. ( 0.0%) T 

DI-OC'I'YL HITHALATE(OOP) = lOOC!O. (100.0%) T 
EF{1XY ,LIQUID, I'GEBA = 10000. (100.0%) T • 0. < F.PO:>."Y , LIQUID, rGEBA < 5000. { 0.0%) T 
IOO-IDCCHAN"3E RESIN (CATIOO) = 1000. (100.0%) T 

2000. < M.ALEIC ANHYDRIDE < 4000. ( 50.0%) T 
1000. < METIIYL ISOBUTYL KETONE < 2000. ( 82.4%) T 

0. < METHYLENE DIPHENYLENE ISOCYANATE < 10000. ( 0.0%) T 
~-ciao. < NONYLPHENOL E'llIOXYLATE < 10000. (100.0%) T 

NYLCJN 6 MELT = 50000. (100.0%) T 
3000. < NYWN 66 CHIPS < 5000. (100.0%) T 

0. < PHTHALIC ANHYDRIDE < 2000. ( O.cr.~) T 
50000. < POLYETHYLENE TEREPH'l'HALATE MELT < 80000. c 62.5%) ·r 

FOi:..YSTYRENE, IMPACT t"t)DlFilID = 40000. (100.0%) T 
10000. < SODIUM ALKYLBF.NZEN SULFONATE < 20000. ( 50.0%) T 

STYP.ENE = 5000. (100.0%) T 
0. < TOLllENE DIISOCYANATE(TDI) < 1000. ( 0.0~~) T 
0. < TOLUEHE < 9000. ( 73.8%) T 
0. < U~SATURATED FOLYESTER < 10000. (100.0%) T 

10000. < FQLYURETHANE RESINS < 30000. ( 100. 004) T 
0. < TRINITROTOLUENE < 1000. ( o.cr.:) T 
0. < ALKYD RESINS < 10000. ( 100. 00-l) T • 0. < Dl-N-BUTYL PHTHALATE < 10000. { 0.0%) T 



• 

• 
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Fixed Capital Investment - FCI 
Dx.;estic Investment : 

I'™. Net Income - NI : 
NI/FCI : 
PDA Import : 
PDA I:rADC--stic Sale 

Production Profit : 
Simple Rate of Return 
Production Import : 
fumestic Sale of Production : 

Manufact. Value Added - MVA 
HVA/FCI : 

'2ross Production Value - GPV 
MVA/GP\' : 

· · · F.xp:.rt : 
fumestic l?urchase 
Direct l..;.1.bour : 

btx_l Sun Nov 15 13:44 

534.348 mln.$ ( 480.060 ) 
0.000 mln.L.C. 

146.375 mln.L.C. 
0.274 ( 3.7 years ) 

20.658 mln.$ 
480.658 mln.L.C. 
146.375 mln.L.C. 

0.274 ( 3.7 years ) 
20.658 mln.$ 

480.658 mln.L.C. 
270.458 mln.L.C. 

0.506 
715.638 mln.L.C. 

0.378 
0.000 mln.$ 

169.504 mln.L.C. 
410 men 
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Pxooess Level 

Project 

61 NYLON 6 MELT 50000 'l' 
47 POLYSTiRENE HIGH IMPACT 40000 'l' 
67 POLYETHYLENE TEREPHTALATE MELT FRai TA 50000 T 

433 SODIUM ALKYLEENZEN SULFONATE 10000 T 
498 ALKYD ll~INS 10000 T 
62 CAPBOLACTAM FR<li CYCLOHRXANE 47400 T 
65 CYCLOHEXANE BY HYDI\'CGl!mTION OF BENZENE 54476 T 

468 UNSATURATED FQLYESTER FR<li PROPYLENE 10000 T 
497 POL'r1.JRETHANE RESINS 30000 T 

?":l PHTifALIC A.llHIYDRIDE AIR OX. OF 0-XYLENE 9260 T -v 

• .. 68 TEREPHTHATIC ACID FRCli P-XYLENE 42815 T 
1--15 NONYLPHENOL ETHOXYLATE 10000 T 
285 EFOXY, LIQUID, OOEBA 10000 T 
110 DINITRCYI'OUJENE BY NITRATION OF TOLUENE 12631 T 

• lf.3 TOLUENE DIAMINE Fm'1 DINITROI'OLUENE 8076 T 
159 TOLUENE DIISCCYANATE 9900 T 
146 PH(S}ENE FRa1 CHLORINE AND CAROON MOOOX. 13008 T 
169 NC*.1YLPHENOL BY AN ION EXCIWGE CAT. PROC. 3612 T 
206 ION EX®N.iE RESIN (CATIOO) 1000 T 
347 NYI.flN 66 CHIPS 5000 T ,.,'l DI--(CTYI .PIITAf JI.TR F1\'tl1 PiITJl.LIC ANHYDRIDE 10000 T .:.....:... 

101 BISPHENOL A lt'RC.t1 PHENOL AND ACETONE 6740 T 
323 l'f~LEIC ANHYDRIDE 3560 T 

17 POOPYLENE OXIDE BY E'l'HYLBENZENE PROCESS 19803 T 
116 ETHYLBEZNENE BY VAPOR-PHASE ALIL BENZEN 54042 'l' 
334 METHYL ISOOOI'YL Kt!.'"'TOOE 1983 T 
30 HYDRCGEN FRCl1 NATURAL GAS 96097320 m3 

170 PHENOL FRai CUMENE 7472 T 
109 CUMENE FBCtf BENZENE AND POOPYLENE 10118 T 
95 ADIPIC ACID FROO CYCLOHEXANE VIA KA OIL 7958 T 
74 CAROON MONf...OXIDE FRai SYNTGAS 3101250 m3 

130 HEXAME.1'HYLENIIDIAMINE FRa1 ADIPIC ACID 2599 T 
98 ANILINE BY VAPOR-PHASE REDUCl'ION 1000 T 

• 342 M<)NONITROBENZENE 1348 T 
73 SYNTGAS (3: 1) FRa1 NATURAL GAS 14110690 m3 

• 
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Medium Import Mln. $ 

161 CATALYST Ai."ID CHElilCALS 5386414 $ 5.386 348 FA'ITY ACIDS 6000 T 4.626 549 NITRIC ACID(99%) 6871 T 2.638 26 ADDITIVES, N6 500 T 1.700 636 FQLY(STYRENE-DVB) (8% DVB) 550 T 1.232 400 HYDROBRCMIC ACID 479 T 0.930 
555 NOHENE(PROPYLENE TRIMER) 2114 T 0.921 183 CHF.MICALS 706416 $ 0.706 
204 COR~T ACETATE.4H20 36 T 0.456 
443 ISOPROPP.NOL 591 T 0.433 
937 WASTE RECO'IERY CHmfiCALS 500 tons 0.425 

-854 TITANIUM DIOXIDE 210 T 0.317 
259 DICHLOl\'OBENZllm-0 123 T 0.131 
858 TMAC 32 T 0.115 

47 ALUMINUM PELLETS 29 T . 0.106 • 69 A.llfl'IMONY TRIOXIDE 15 T 0.082 
586 PD CATALYST , TDA 6 T 0.070 
116 BUTYL STEARATE 40 T 0.053 
566 CCTANE-N 19 T 0.047 
790 SOYBEAN OIL 40 T 0.044 
537 NAFHTHENIC ACID 39 T 0.031 
740 SILICA GEL 13 T 0.030 . 

44 ALUMINA 70 T 0.030 
206 COBALT NAPHTHENATE 5 T 0.029 
163 CATALYST(ALK) 5 T 0.025 
117 BlTI'YL-T CATECHOL 3T 0. 017 
886 TRIPHENYTJ"EI'HANE 1 T 0.016 

25 ACTIVATED CAROON 3T 0.008 
~20 FHQ3P'tlORIC ACID CATALYST 10 T 0.008 
463 MAGNEZIUM ACETATE.4H20 1 T 0.008 
419 HYDROOUINONE 2 T 0.001 
232 CUPRIC NITRATE 1 T 0.001 
381 HCL ACID (AS 20 BE) 9 T 0.001 

• 
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Medium Ibnestic Purchase Hln.L.C. 

675 POLYOL, TRIFlmv"TIOOAL POLYETHER 22500 T 24.750 
82 BENZENE 105881 T 23.823 

921 XYLENE-P 29071 T 12.675 
539 NATURAL GAS 721616600 T-cal 11.257 
316 EPICHLOR<FIDRIN 5555 T 10.721 

3 STFAM 1194006 T 8.740 
57 4 Ok.li'UM 64464 T 7.671 
330 ETINLENE GLYCOL 18260 T 7.541 

4 ELECTRICITY 116010600 kWh 5.800 
647 F-OLYP.t.rl'ADIENE 3240 T 5.572 
341 E1'H'l1m.'E 14753 T 5.414 
56 AMMONIA 38775 T 5.157 

331 ETHYLENE OXIDE 6502 T 5.071 
714 PROPYLENE 19656 T 4.324 
342 ETINLHEXANOL-2 6900 T 4.112 • 560 N'!LON (WASTE) 3250 T 3.672 

1 OX>LU¥3 WATER 135762800 m3 3.407 
585 LINEAR OLEFINES 5827 T 2.942 
596 P~"I'AERITHRITOL TECH 2000 T 2.940 
919 XYLENE-0 8797 T 2.260 
548 NITRIC ACID(60%) 7976 T 2.137 
10 AC.t!."i'IC ACID 3105 T 1.866 

178 CAUSTIC SODA 10308 T 1.752 
187 CHLORINE 12801 T 1.472 
f~? TOLUENE 6641 T 1.354 

5 INERT GAS 18063750 m3 1.206 
807 SULFUR TRIOXIDE 2473 T 0.702 
369 FUEL 60481550 T-cal 0.435 
755 SODIUM CARBONATE 1455 T 0.232 
762 SODIUM DIHYDROPHOSPHATE 118 T 0.159 
572 OLEUM (AS 40%) 806 T 0.111 

2 PROCESS WATER 721970 m3 0.072 
406 HYDROOEN (97 VOL %) 506610 m3 0.063 
328 ETHYLENE DICHLORIDE 110 T 0.025 • 811 SULFURIC ACID 355 T 0.016 
458 LIME 249 T 0.014 
618 PHOSPHORIC ACID (INDUSTRIAL GRADE) 13 T 0.009 
166 SODTUM HYDRCGEN SULFIDE 8 T 0.007 
8U8 SllLb'Uf<IC ACID (AS 94%) 103 T 0.004 
616 PHOSPHORIC ACID (AS 85%) 3 T 0.001 
152 CARBON DIOXIDE 4 T 0.000 
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Medium Jbnestic Sale Mln.L.C. 

563 NYLON 6 MELT 50000 T 119.500 983 POLYURETHANE RE.3INS 30000 T 96.000 659 POLYRl'HYLENE TEREPimlALATE MELT 50000 T 75.000 684 POLYSTYRENE HIGH IMPACT 40000 T 34.840 
!·113~} /\f .KYD Hl~)J N:: 10000 T 28.000 317 EPOXY ,LIQUID, OOEBA 10000 T 26.700 
891 UNSATURATED POLYESTER 10000 T 18.300 565 NYLON 66 CHIPS 5000 T 16.050 
711 PROPYLENE OXIDE 17893 T 15.191 
557 NONYLPHENOL ETHOXYLATE 10000 T 12.000 
749 SODIUM ALKYLBENZEN SULFONATE 10000 T 10.000 

· -.- 254 DI-cx:TYL PHTHALATE(IX>P) 10000 T 7.700 
4~7 rrit1- F.Xr.J!AtnF. RF;~TN (CATION) 1000 T 5.290 
62 AMMONIUM SULFATE 82950 T 3.807 

401 HYDROCHLORIC ACID (DILUTE) 8820 T 2.231 • 469 MALEIC ANHYDRIDE 2000 T 2.100 
801 STYRENE 5000 T 1.835 
494 MIITHYL ISOBlrl'YL KETONE 1648 T 1.665 
31 ADIPIC ACID 1000 T 1.330 

953 TOLUENE DIAMINE (CRUDE) 834 tons 1.126 
66 ANILINE 1000 T 0.'326 

366 FUEL GAS 51637660 T-cal 0.805 
515 MIXED DIBASIC ACID 1153 T 0.280 
386 HEAVY ENDS CREDIT 490 T 0.036 
395 HEXAMETHYLENEIMINE 10 T 0.035 
712 PROPYLENE, (DILUTE) 59 T 0.007 

• 
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Medh• Gross ProWctim Hln.L.C. 

563 NYLOO 6 MELT 50000 T 119.500 
148 C>J>ROLACTAM 47400 T 97.644 
983 POLYURETHANE RESINS 30000 T 96.000 
659 POLYETHYLENE TEREFHl'HA.T..ATE MELT 50000 T 75.000 
684 POl.YSTYRENE HIGH IMPACT 40000 T 34.840 
989 ALKYD RliSINS 10000 T 28.000 
317 EPOXY ,LIQUID, OOEBA 10000 T 26.700 
238 CYCLOOEXANE 54476 T 22.498 
891 UNSATUBATED POLYESTER 10000 T 18.300 
801 STYRENE 46240 T 16.9-70 
711 PROPYLENE OXIDE 19803 T 16.812 
327 E'IHYLhmZENE 54042 T 16.104 
565 NYLOO 66 CHIPS 5000 T 16.050 
859 TOLUENE DIAMINE 8076 T 13.649 
557 NONYLPHEOOL E'mOXYLATE 10000 T 12.000 • 31 ADIPIC ACID 7958 T 10.584 
418 HYDROOm 105016514 m3 10.228 
7 49 SODIUM Al.KYLBENZEN SUI.FOOATE lOllOO T 10.000 
86 BISPHENOL A{EPOXY GRADE) 6740 T 9.705 

285 DINITROTOLUENE 12631 T 9.195 
254 DI-OC'l'YL Pm'HALATE{IXP) . 10000 T 7.700 
230 ClliENE 10118 T 5.564 
427 ION-EXCHAlO: RESIN (CATIOO) 1000 T 5.292 
623 PHTHALIC ANHYDRIDE 9260 T 4.676 
394 HEXAME'I'HYLENEIAMINE 2599 T 3.924 
62 AMMONIUM SULFATE 82950 T 3.807 

469 MALEIC ANHYDRIDE 3560 T 3;738 
614 PBOOGEN 13ll08 T 3.356 
553 NCmLHIENOL 3612 T 3.229 
607 PHENOL 7472 T 3.153 
401 HYDROCHLORIC ACID (DIWI'E) 3820 T 2.231 
494 METHYL ISOBUTYL KETONE 1983 T 2.003 
819 SYNniESIS GA5(3:1) 14110690 m3 1.293 
953 TOLUENE DIAMINE (CRUDE) 834 tons 1.126 

• 14 ACETONE 4533 T 1.124 
525 WlNONITROBENZENE 1348 T 1.0713 
66 ANILINE 1000 T 0.826 

366 FUEL GAS 51637657 T-cal 0.805 
156 CAROON MONOXIDE 3101250 m3 0.579 
515 MIXED DIBASIC ACID 1153 T 0.280 
386 HEAVY ENOO CREDIT 490 T 0.036 
395 HEXAMETHYLENEIMINE 10 T 0.035 
369 FUEL 4619383 T-cal 0.032 

j 712 PROPYLENE, (D!Lt1I'E) 59 T 0.007 

~ 3 STE.A.M 80415 T 

' 832 TEREPHTALIC ACID 42815 T 
i 860 TOLUENE DIIScx.'YANATE(TDI) 9900 T 
l 
I ., 
I 

l 



• 

• 

-2.8-
gas __ l Sun Nov 15 13: 48 

Problem title: NATURAL GAS DlilUVATIVES INOOSTRY - MIDI 

F r a c t i o n a 1 Optimization 

Maximize: 
PDA Yearly Profit 
---------------------------- = 
Investment 

Scer.ario: 

200. < Investment 
2000. < ACETIC ACID 
1000. < ACETIC ANHYDRIDR 

-- -- - 0. < ACE'I'YI.mm 
O.OOE+OO < ~ 

0. < CHLOROFOm1 
0. < ME'I'HYLmE CHLORIDE 
0. < FLOOROCARBl'I 11 
0. < ft'LlJCJ[<tCARatl 12 
0. < FLOOROCARlnf 22 

FORMALDFllYDE 
1000. < FORMIC ACID (IN 85%) 

O • < Mfil..AMINE 
METIIANOL 

0. < tJ:HCHLOROACETIC ACID 
3000. < Pmt"TAERITHRITOL TECH 

0. < PHENOL-FORMALDmIYDE SYRUP 
40000. < POLYVINYL ACETATE LATEX 

0. < POLYVINYL ACETATE 
5000. < UREA-FORMALDEllYDE RESIN SYRUP 

0. < HYDHAl.YNE 
0. < CELLULOSE ACETATE 
0. < HEXAMETHYLENE TETRAMINE 
0. < CEWJLOOE FIBERS 

2000. < MELAMINE - FORMALDEHYDE RESIN 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
= 
< 
< 
= 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

mil.L.C. 
0.183 ------

mil.$ 

400. ( 57 .4%) mil.$ 
10000. (100.0%) T 
5000. C 20.0%) T 
2000. ( 0.0%) T 
none ( 0.0%) T 

1000. ( 0.0%) T 
2000. ( 0.0%) T 
2000. ( 0.0%) T 
2000. ( O.<>%) T 
4000. ( 0.0%) T 

10000. (100.0%) T 
3000. ( 33.3%) T 
2000. ( 0.0%) T 

30000. (100.0%) T 
1000. ( 0.0%) T 

10000. (100.0%) T 
10000. ( 0.0%) T 
60000. C 66.7%) T 
10000. { 0.0%) T . 
10000. (100.0%) T 
1000. ( 0.0%) T 

30000. ( 0.0%) T 
5000. ( 0.0%) T 

30000. (100.0%) T 
5000. (100.0%) T 



• 
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Fixed Capital Investir.ent - FCI 
Danestic Investment : 

PI)i\ Net Income - NI : 
NI/FCI : 
PD!\ Import : 
PDA Domestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production lq;iort : 

-29-

~tic Sale of ProductiOf\ : 
Manufact. Value Added - MVA 

MVA/FCI : 
Gross Production Value - GPV 

IWA/GPV : 
··- ... F.xport : 

Ibnestic Purchase : 
Direct Labour : 

gas_l Sun Nov 15 13:48 

228.503 mln.$ ( 229.461 ) 
0.000 mln.L.C. 

41.932 mln.L.C. 
0.184 ( 5.4 years ) 

52.828 mln.$ 
215.475 mln.L.C. 

41.932 mln.L.C. 
0.184 { 5.4 Years ) 

52.828 mln.$ 
215.475 mln.L.C. 
103.444 mln.L.C. 

0.453 
303.992 mln.L.C. 

0.340 
0.000 mln.$ 

50.634 mln.L.C. 
118 men 



• 
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Process Level 

Project 

1004 CELLOLOOE F~ 30000 T 
127 FOOMALU.'HYDE FRaf HE'mAR:lL 24810 T 
174 roLMNYL ACETATE LATEX 40000 T 
495 PENTAERrnlRITOL 10000 T 
471 URF.A-FORMALIEIYDE SYRUP 10000 T 
74 CAREnl MOO<X>XIDE FRaf SYNTUAS 20567300 m3 

128 FOOMIC ACID (IN 85 ) (BASF) 7000 T 
43 VINYL ACETATE FRCtf E'IHYLENE 40800 T 
45 ACETIC ACID FBCti METP.Ata. 39956 T 

1005 MELAMINE - FOR1ALDEHYDE RESIN 5000 T 
251 C..~ DISULFIDE 12150 T 

33 METP.ANOL FRCM NATURAL GAS 81872 T 
140 MELAMINE FRCl1 'mE STAM!~ fRCCESS 3500 T 
73 SYNTGAS ( 3: 1) FRCl1 NATOIW.. GAS 93581200 m3 • 1001 ACETIC ANHYDRIDE FRClt ACETIC ACID 1000 T 

• 



• 
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180 CELLl1LOOE 
7 ACETALI>mYDE 

812 SULFUR 
957 EMULSIFIER 
577 OXIDIZED STARCH 
746 SILVER CATALYST 
699 POTASSI™ PERSOLFATE 
183 CHJ!MICALS 

-.3i-

484 ME'llJisOOL SYNI1IISIS GAS CATALYST 
729 RHODlll!-HALIDE CATALIST 
161 CATALYST AND <mMICALS 

·- .... 42 AUl!INA CATALYST 
723 REFORH!tG CATALYST 
786 SODillt 
356 FIL'lm AID,l'Rmlt\T 
740 SILICA GEL 
25 ACfIVATED CM<Inf 

.. 

gas_l 

~----

Sun tbv 15 13:48 

36000 T 
3820 T 

10648 T 
1600 T 
2400 T 
1476 Q1 
400 T 

378359 $ 
10 T 

5286206 Q1 
132533 $ 

10 T 
ST 

11 T 
31 T 
4T 
2T 

llln. $ 

43.560 
2.364 
1.810 
1.744 
0.873 
0.785 
0.704 
0.378 
0.i41 
0.133 
0.132 
0.095 
0.053 
0.020 
0.013 
0.009 
0.007 



• 

• 

Medi.I• 

539 NATURAL GAS 
4 ELECTRICITY 

178 CAUSTT~ SODA 
341 E'llM»tE 

2 PROCESS WATER 
3 STK~ 

811 SULFURIC ACID 
894 URF.A 

1 cn>Lil'G WATER 
578 OXYGEN 

5 INERT GAS 
403 HYDRCOILORIC ACID 
750 SOD:rtlf BI~TE 

-32-
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lbaesti.c Purchase 

1128013000 T-cal 
173542300 kWh 

38549 T 
16034 T 

33246660 m3 
380564 T 
51950 T 
16290 T 

40449020 m3 
13627 T 

1410933 m3 
140 T 
128 T 

Hln.L.C. 

17.597 
8.677 
6.553 
5.884 
3.324 
2.785 
2.389 
1.~'63 
1.015 
0.677 
0.094 
0.044 
0.026 



• 

• 

100-1 CF.r.I.ULC!1E FIBEl\'S 
€88 FQLYVINYL ACETATE LATEX 
596 PENTAERITHRITOL TECH 

-33-

893 tJREA-FORHALDl!llYDE I®>IN SYF.'llP 
1!>0~· 1"£;...AMINE - FOOMALDEHYDE RESIN 
363 F03MALDEHYDE 

10 At;ETIC ACID 
418 HYDRIJJEN 
485 METHANOL 
985 SODIUM FOOMATE 

11 ACETIC ANHYDRIDE 
·-.... 364 FOFi'fiC ACID (IN 85%) 

56 MWNIA 
366 FUEL GAS 

gas_l Sun Nov 15 13:48 

lbaestic Sale 

30000 T 
40000 T 
10000 T 
10000 T 
5000 T 

10000 T 
10000 T 

59151540 m3 
30000 T 
6000 T 
1\>00 T 
1000 T 
2940 T 

7013447 T-cal 

Ml.n.L.C. 

120.0(10 
42.000 
14.'fOO 
6.800 
6.500 
6.200 
6.010 
5.761 
3.030 
2.646 
0.826 
0.510 
0.382 
0.109 



• 

• 

1004 CE!..LllI..(()E FIBERS 
688 KlLYVINYL ACJITATE LATEX 
903 VINYL ACETATE 

10 ACETIC ACID 
363 FOl\t1ALOOlrIDE 
596 PENTAERITHRITOL TECJI 
819 SYN'IHESIS Gt\.S(3:1) 
485 MET'HAOOL 

-3~-

893 URF.A-FOmfALDEHYDE RE5IN SYRUP 
1005 MELA.~INE - FOmtALDEHYDE RE5IN 
153 CARB::lN DISULFIDE 

- -.. 418 HYDROOEN 
156 CARPON MCmXIDE 
364 FOI\MIC ACID {IN 85%) 
476 MELAMINE 
985 SODIUM FORMATE 

11 ACETIC ANHYDRIDE 
56 AMJtUA 

366 F'JEL GAS 
3 STEAM 

gas_l Sun Nov 15 13:48 

30000 T 
40000 T 
408Cl0 T 
39956 T 
24810 T 
10000 T 

93581200 m3 
81872 T 
10000 T 
5000 T 

12150 T 
59151552 m3 -
20567300 m3 

7000 T 
3500 T . 
6000 T 
1~00 T 
2939 T 

7013449 T-cal 
62646 T 

ltln.L.C. 

120.000 
42.000 
30.885 
24.013 
15.382 
14.700 
8.581 
8.269 
6.800 
6.500 
6.184 
5.761 
3.846 
3.570 
3.535 
2.646 
0.826 
0.382 
0.109 
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Problem title: NATURAL GAS DERIVATIVES INOOSTRY - tG>I 

S i n g 1 e Objective Gptimi.zation 

Maximize: 
PDA Yearly Profit 46. 738 mil.L.C. 

0. < Investment < 400. ( 80.9%) mil.$ 
2000. < ACETiC ACID < 10000. (100.0%) T 
1000. < ACETIC A.'iHYDRIDE < 5000. (100.0%) T 

0. < ACE'l"iLENE < 2000. ( 0.0%) T 
O.OOE+OO < AMMONIA < none ( 0.0%) T 

0. < CIIl..OROFOEM < 1000. ( 0.0%) T 
0. < METHYLENE aILORIDE < 2000. ( 0.0%) T 
0. < FLUOROCARBJN 11 < 2000. ( 0.0%) T 
0. < FLUOROCARin; 12 < 2000. ( 0.0%) T • 0. < FLUO~ 22 < 4000. ( 0.0%) T 

FOBMALDEHYDE = 10000. (100.0%) T 
1000. < F0511IC ACID (IN 85%) < 3000. ( 33.3%) T 

0. < MEL.~INE < 2000. (100.0%) T 
METHANOL = 30000. (100.0%) T 

(j. < Mo.~OCHLOROACETIC ACID · < 1000. ( 0.0%) T 
3000. < PE.lfl'AERITHRITOL TECH < 10000. (100.0%) T 

0. < Ph"ENOL-FOOMAr.DEHYDE SYRUP < 10000. (100.0%) T 
40000. < Fl1LYVIti'YL ACETATE LATEX < sooon. c100.0%) T 

0. < f'OLYVINYL ACETATE < 10000. (100.0%) T 
5000. < UREA-FORMALDEHYDE RESIN SYRUP < 10000. (100.0%) T 

0. < JIYDH...'\ZTh'E < 1000. (100.0%) T 
0. < CELLIJLOOE ACin'ATE < 30000. ( 0.0%) T 
0. < HRXAMETHYLENE TETRAMINE < 5000. ( 0.0%) T 
0. < CELLULCGE FIBERS < 30000. (100.0%) T 

2000. < MELAMINE - FOmfALDEHYDE RESIN < 5000. (100.0%) T 

• 



• 

• 
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PL'A : NATURAL GAS mRIVA?ffiS INlm1RI - tG>I 

Fixed Capital Investment - FCI 
DJmE:Gtk Invest.ment : 

FDA Net Income - NI : 
NI/FCI : 
F'DA Imp:>rt : 
PDA. IX:mestic Sale 

Production Profit : 
Simple Bate of Retum 
Production Import : 
Domestic·Sale of Production : 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GPV 
MVA/GPV : 

Export : 
D:lmestic Purchase : 
Direct Labour : 

342.970 mln.$ ( 323.773 ) 
0.000 r.iln.L.C. 

46.738 mln.L.C. 
0.136 ( 7.3 years ) 

58.354 mln.$ 
266.476 mln.L.C. 
46.738 mln.L.C. 
0.136 ( 7 .3 years ) 

58.354 mln.$ 
266.476 mln.L.C. 
129.345 mln.L.C. 

0.377 
405.543 mln.L.C. 

0.319 
0.000 mln.$ 

65.915 mln.L.C. 
156 men 

---



I 
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1 -104 CELIJJ[J:X3E Film~ 
174 POLYVINYL ACETATE LATEX 
126 FORMALDEHYDE FRCli ME'mAOOL 
7 4 ~ MCHX>XIDE FRCM SYNroAS 
43 VINYL ACETATE FRClt mm.ENE 

495 PENTAERYTHRITOL 
45 ACETIC ACID FRai ME'J1W[)L 

471 ORF.A-FOf&LDEHYDE SYRUP 
128 FOOMIC ACID (IN 85 ) (13ASF) 
358 PHENOL-FORMALDEHYDE RmJOL SYRUP 

gas_2 

153 POLYVINYL ACETATE BEAm BY SUSPENSIW 
1005 MELAMINE - FOOHALDEHYDE RESIN 
140 MELAMINE FRCl1 mE STAMICARIDI PRCXE>.5 
251 CAR~ DISOLFIDE 
33 METHANOL FRQJ NATURAL GAS 

494 HYOOAZmi (fCUK PhOCESS) 
73 S~ ( 3: 1) FRCti NATURAL GAS 

1001 ACETIC ANilYDRIDE FRCl1 AOOIC ACID 

Sun Nov 16 13:48 

Lerel 

30000 T 
60000 T 
28250 T 

31680260 m3 
71400 T 
10000 T 
66548 T 
10000 T 
7000 T 

10000 T 
10000 T 
5000 T 
5500 T 

12150 T 
99624 T 
1000 T 

144145200 m3 
5000 T 
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HeJium Import ltln. $ 

180 CELLUlffiE 36000 T 43.560 
607 PHENOL 8290 T 3.498 
957 mit.JLSIFIER 2400 T 2.616 

7 A~IALIEIYDE 3989 T 2.469 
812 SULFUR 10648 T 1.610 
577 OXIDIZED ST&TOI 3600 T 1.310 
699 POTASSIUM PERSOLFATE 600 T 1.056 
183 CHFMICALS 711026 $ 0.711 
83 BENZOYL PEROXIDE 60 T 0.240 

i 729 RHODUlf-HALIDE CATALIST 8804380 Gt 0.222 
' 484 METHtJ'll SYN'lllISIS GAS CATALYST 12 T 0.171 

4::'. i\JJJMTNA CATALYST 16 T 0.150 
349 FE-HJ CATALYST 3 T 0.144 
161 CATALYS'f AND Cl@f!CALS 134555 $ 0.134 

• 690 POLYVINYL AUnIOL 41 T 0.077 
723 REFOI\MitG CATALYST 6T 0.065 
491 METHYL E'nIYL KETClilE 130 T 0 050 
356 FILTER AID,PREOOAT 49 T 0.021 
786 SODIUM 11 T o.oio 

25 ACTIVATIID ~ 3T 0.010 
740 SILICA GEL 4T 0.009 
4 t2 HYDROOEN PEROXIDE 3 T 0.002 

• 
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ttcdi..a lbcstic Purchase llln.L.C. 

539 NATUR~ GAS 1487824000 T-cal 23.ZlJ 
341 ETHYLENE 28060 T 10.298 

4 ELECTRICIT'f 199526400 kWh 9.976 
178 CAUSTIC SODA 38961 T 6.623 

3 STE.Alf 665698 T 4.872 
2 PROCFSS WATER 33400900 m3 3.340 

811 SULFURIC ACID 52355 T 2.408 
894 OREA 22370 T 2.147 

1 COOLHG WATER 61875190 m3 1.553 
578 OXYGEN 23847 T 1.185 

5 INEia' GAS 2476922 m3 0.165 
. 403 HYDRCOILORIC ACID 280 T 0.089 

750 SODlllof BICARB:WiTE 192 T 0.039 
755 SODitlf CARil&TE 30 T 0.004 

• 

• 
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1004 CELLULffiE FIBERS 
688 POLYVINYL ACETATE LATEX. 
596 PENTAERITHRI'f'OL TErn 
689 POLYVINYL ACETATE 
418 HYDROOEI'! 

-40-

606 PHENOL-FOBMALDEHYDE SYROP 
893 URF.A-FORMALDmYDE RESIN SYRUP 

1005 MELAMINE - FCDfALDFliYDE RESIN 
363 FORMALDmIYDE 

10 ACETIC ACID 
11 ACETIC ANHYDRIDE 

···-, . 986 HYDi~ 
485 METHANOL 
985 SODIUM FOmfATE 
476 MELAMINE 
364 ~IC ACID (IN 85%) 
56 AMMOOIA 

366 FUEL GAS 

gas_2 ~ Nov 15 13:48 

n.estic Sale 

30000 T 
60000 T 
10000 T 
10000 T 

84372420 m3 
10000 T 
10000 T 
5000 T 

10000 T 
10000 T 
5000 T 
1000 T 

30000 T 
6000 T 
2000 T 
1000 T 
3801 T 

10802970 T-cal 

lfln.L.C. 

120.000 
63.000 
14.700 
10.500 
8.217 
8.000 
6.800 
6.500 
6.200 
6.010 
4.130 
3.549 
3.030 
2.646 
2.020 
0.510 
0.494 
0.168 
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1004 CELLUI..OSE FIBERS 
688 POLYVINYL ACETATE LATEX 
903 VINYL ACETATE 

10 ACETIC ACID 
363 FOOMALDmIYDE 
596 PENTAERITHRITOL TIDI 
819 SYNIHESIS GAS(3:1) 
6e9 POLYVINYL ACETATE 
485 METHAOOL 
418 HYDRt"'GEN 

-4'1-

606 PHElt)L-FOmW.DEHYDE SYRUP 
893 UREA-F'CRW·DEHYDE RESIN SYROP 

1005 MELAMINE - FOBMAL1EHYIE RESIN 
153 CAREOl DISOLFTIE 
156 CARlnl MCHlXIDE 
476 MEL.AMINE 

11 ACETIC ANHYDRIDE 
364 FORMIC ACID (IN 85%) 
986 HYDRAZ'INE 
985 SODilli FOIMATE 

56 .AftlCfilA 
366 FUEL GAS 

3 STEAM 

gas_2 Sun Nov 15 13: 48 

30000 T 
60000 T 
71400 T 
66548 T 
28250 T 
10000 T 

144145200 m3 
10000 T 
99624 T 

9111~424 m3 
10000 T 
10000 T 
5000 T 

12150 T 
31680260 m3 

5500 T 
5000 T 
7000 T 
1000 T 
6000 T 
4619 T 

10802968 T-cal 
89335 T 

llln.L.C. 

120.000 
63.000 
54.049 
3~.995 
17.515 
14.700 
13.218 
10.500 
10.062 
8.874 
8.000 
6.800 
6.500 
6.184 
5.924 
5.555 
4.130 
3.570 
3.549 
2.646 
0.600 
0.168 
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Problem title: ANIMAL/VEGETABLES DERIV. INini'l'RY - AVDI 

F r a c t i o n a 1 ()ptimizatioo 

Maximize: 
Pn\ Yearly Profit 
----------------------- = 
Investment 

Scenario: 

0. < A.c:n:>RBIC ACID < 
0. < Cl1'lUG ACID < 

3000. < E'llWDL (95 VOL ~) < 
3000. < FATIY ACID3 < 

0. < L-LYSINE < 
0. < OY.ALIC ACID < 

30000. < SOt\.P < 
0 . < STEARIC ACID < 
0. < SORBl'l'OL < 
0. < FURFURYLIC RESIN < 

. mil.L.C. 
0.672 -·--

mil.$ 

2000. ( O.~) T 
1000. ( 0.0%) T 

10000. ( 30.0%) T 
5000. ( 60.0%) T 

10000. ( 0.0%) T 
2000. ( 0.0%) T 

40000. (100.0%) T 
2000. ( 0.0%) T 
5000. ( O.~) T 
2000. ( 0.0%) T 

.. 
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Fixed Capital Investment - FCI 
IbaeBtic Investment 

PDA Net Income - NI : 
NI/FCI : 
FDA Import : 
PDA fumestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production Import . 

-4~-

fuinestic Sale of Production : 
Manufact. Value Added - KVA 

KVA/PCI : 
Gt"OSG Production Value - GPV 

KV!/GPY : 
·.·~rt: 

Taiestic Pt1rchase : 
Jirect Labwr : 

nat_l Sun Nov 15 13:53 

13.143 mln.$ ( 24.649 ) 
0.000 mln.L.C. 

16.560 mln.L.C. 
1.260 ( 0.8 years ) 

18.508 mln.$ 
48.619 mln.L.C. 
17.097 lllln.L.C. 
l.301 ( 0.8 years ) 

15.658 mln.$ 
46.366 mln.L.C. 
20.329 mln.L.C. 

1.547 
46.366 mln.L.C. 
0.438 
0.000 mln.$ 
4.186 mln.L.C. 

5 men 



Process 

504 OOAP 
287 E'liJAtl)L (95 ) 

• 

• 
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40000 T 
3000 T 



• 
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992 FATI'S 
348 FATl'Y ACim 
518~ 

-45- nat_l 

... 
Sun Nov 15 13: 5.'.\ 

48000 T 
3000 T 

10941 T 

tun.$ 

14.400 
2.850 
1.258 
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178 CAUSfIC SOOA 
3 STEAM 
4 ELECTRICITY 
1 CXX>LlOO WATER 
2 PRO:.E3S WATER 

382 HCL ACID {AS 22 BE) 
62 AltDmlf SULFATE 

-46-
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16000 T 
127600 T 

8918000 kWh 
2289000 m3 
145000 m3 

118 T 
6T 

Mln.L.C. 

:.720 
0.934 
0.445 
0.057 
0.014 
0.013 
0.000 



• 
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747 SOAP 
379 GLYCERIN CRUDE 
348 FATIY ACim 
321 E'l'IWl>L (95 VOL.%) 
243 D00.5,DRY 

nat_l &m Nov 15 13:53 

Dc.estic Sale 

40000 T 
6800 T 
3000 T 
3000 T 
2312 T 

Mln.L.C. 

35.680 
e.Mo 
:.313 
1.65( 
0.196 



• 

• 

747 SOAP 
379 GLYCERIN CRUDE 
321 E'llfl.NOL (95 voc. %) 
243 DOOS,DRY 

-48--
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40000 T 
6800 T 
3000 T 
2312 T 

IDn.L.C. 

35.680 
8.840 
1.650 
0.196 
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Problem title: ANTiw,/VIDET~.BLES DERIV. INDUSTRY - AVDI 

S i n g 1 e Objective Optimization 

Maximize: 
PDA Yearly Profit 26.403 mil.L.C. 

:?'.cenario: 

0. < Inve:stment < 200. ( 59.9%) mil.$ 
0. < ASCORBIC ACID < 2000. ( 0.0%) T 
0. < CITRIC ACI';J < 1000. (100.(1%) T 

3000. < ETHAfU.. (95 VOL %) < 10000. ( 30.0%) T 
3000. < FATI'Y ACiffi < !_;ooo .. ooo.ox> T 

0. < L-LYSINE < 10000. (100.0%) T 
0. < OXALIC ACID < 2000. , 0.0%) T \ 

30000. < SOAP < 40000. (100.0%) T 
0. < STFARIC ACID < 2000. ( 0.0%) T 
0. < SORBITOL < 5000. (100.0%) T 
0. < FURFURYLIC RESIN < 2000. ( 0.0%) T 
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Fixed Capital Investment - FCI 
n.."'lD'leStic Investment : 

PDA Net Incane - NI : 
NI/FCI : 
PDA Import : 
~ DA Dxlestic Sale : 

Production Profit : 
Simple Rate of Rettun 
Production Import : 
~tic Sale of Prcduction : 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GPV 
lf'IA/GPV : 

Export : 
· .. · Dr-.-mestic Purchase : 

Direct Labour : 

209.961 mln.$ ( 119.827 ) 
0.000 mln.L.C. 

26.403 mln.L.C. 
0 126 ( 8.0 years ) 

25.997 mln.$ 
97.184mln.L.C. 
26.403 mln.L.C. 
0.126 ( 8.0 years ) 

25.997 mln.$ 
97.184 mln.L.C. 
53.479 ILln.L.C. 
0.255 

97.184 mln.L.C. 
0.550 
0.000 mln.$ 
9.835 mln.L.C. 

58 men 



• 
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504 SOAP 
321 L-LYSINE l'KWIYDRCXllLORIDE 
496 SORBITOL 
505 FAT!Y ACID3 
287 E'llWllL ( 95 ) 
503 CITRIC ACID 

Project 

nat_2 Sun Nov 15 13:53 

40000 T 
10000 T 
5000 T 
5000 T 
3000 T 
1000 T 
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Medi.ta lqJort Mln. $ 

992 FA'ITS 48000 T 14.400 
518 MO£K~J;S 58941 T 6.778 
5e2 PAL..~lTIC OIL 5725 T 2.WrJ 
378 cuxxe: 3500 T 1.715 
788 SOYBF.AN MF.AL ,HYDROL'!ZED 4620 T 0.89:3 
291 DIPOTASSIUM Hn:>t'HATE 163 T '0.456 
48 ALUMIJl1t1M SOI.FATE 1150 T 0.164 

lol CATALYSf AND amlflCALS 60000 $ 0.060 
466 MAGNEZillt SOLFATE.7H20 110 T 0.015 

• 

• 
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MediDD Domestic Purchase Mln.L.C. 

178 C.~USTIC SODA 16000 T 2.720 
3 STEAM 221400 T 1.f.20 

14:l r.ALCilJM CAROONA'J'E 6910 T 1. 2F>4 
403 HYDRCCHLOIUC ACID 3852 T 1.236 
55 A.'1MONIA (IN AQUmJS) 2911 T 1.007 
1 OX>LIOO WATER 22842000 m3 0.573 
4 ELECTRICITY 9410020 kWh 0.470 

418 HYDROOEN 4600000 m3 0.448 
77 ~AGS 440900 EA 0.192 
2 PROCESS \!ATER 1617000 m3 J).161 

894 UREA 691 T O.Ot:6 
458 LIME .•. 500 T 0.02!? 
808 SULFURIC ACID (AS 94%) 700 T 0.029 
382 HCL ACID (AS 22 BE) 118 T 0.013 

62 AMMOOICl'f SULFATE 6T 0.000 

• 

• 
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tblium 

4'.7 L-T.YSINE 
747 ~.0.1\P 
379 GLYCERIN CRUDE 
348 FA'ITY ACiffi 
984 ~.ORBITOL 
321 E'IlWK)L (95 VOL%) 
198 CITRIC ACID 
243 DOOS,DRY 

-54- nat_2 Sun Nov 15 13:53 

lkimesti.c Sale 

10000 T 
40000 T 
7375 T 
5000 T 
5000 T 
3000 T 
1000 T 
2312 T 

, 

llln.L.C. 

41.300 
35.680 
9.587 
3.855 
3.305 
1.650 
1.610 
0.196 
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447 L-LYSINE 
747 SOAP 
379 GL7~IN CRUDE 
348 FA11'Y ACim 
984 SORBITOL 
321 mti\OOL (95 VOL %) 
198 CITR!C ACID 
243 Dr.GS.DRY 

-55-
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10000 T 
40000 T 
7375 T 
5000 T 
5000 T 
3000 T 
1000 T 
2312 T 

llln.L.C. 

41.300 
35.6BO 
9.587 
3.855 
3.305 
1.650 
1.610 
0.196 
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S i n g 1 e Cl>jective Optimization 

Maximize: 

S.::enario: 

~ Value Added 

Anloonium chloride 
Antimony trioxide 
Boric acid 
Calcium chloride 
Cryolite (Na3AlF6) 

0. < Sodium bicarbonate medical grade 
Hydrogen fluoride 

0. < Sodium bicarbonate food grade 
0. < Li thopone ( 60%) 

Manganese dioxide 
Calcium carbide 
Sodil.BD chloride 
Sodium chromate 
Sodium hex~taphospiate 
Sodium l~"Mratc 
Sodium ~-phate - dibasic 
~mium culfate (as 100% Na2S04) 
Sodium sulfide 
Aluminum fluoride 

296.666 mil.L.C. 

= 2500. (100.0%) tons 
= 1000. (100.~) t,ons = 1500. (100 .. 0%) tons 
= 6000. (100.0%) tons 
= 3300. (100.0%) tons 
< 1000. (100.0%) tons 
= 400. (100.0%) tons 
< 4000. (100.0X) tons' 
< 20000 .. (100. 0%) tons = 1800. (100.0%) tons 
= 20000. (100.0%) tons 
= 50000. (100.0%) tons 
= 400. (100.0%) tons 
= 400. (100.0%) tons 
= 1000. {100.0%) tons 
:: 200. (100.0%) tons 
= 10000. (100.0%) tons 
= 3000. (100.0%) tons 
= 1400. (100.0%) tons 
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FixeJ Capital Investment - FCI 
U:imestic Investment : 

Pile\ Net Income - NI : 
Nl./FCI : 
PDA Import : 
PDA ~tic Sale : 

Prodt.>ction Profit : 
Simple Rate of Return : 
Production hp>rt : 

-5"1-
Wed Nov 25 20:41 

823.261 nln.$ ( 821.948 ) 
316.639 ml.n.L.C. 
140.226 ml.n.L.C. 

0.170 ( 5.9 years ) 
49.349 ml.n.$ 

463.049 ml.n.L.C. 
140.226 llln.L.C. 

0-170 ( 5.9 years ) 
49.349 ml.n.$ 

fumestic Sale of Production : 463.049 llln.L.C. 
Hanufact. Value Added - MVA 

HVA/l!'CI : 
Gross Productioo Value - GP/ 

HVA/GP{ : 
Export : 
Domestic Purchase : 
Direct Labour : 
Supervisioo : 
Lab & Control : 

296.620 IBln.L.C. 
0.360 

624.481 mln.L.C. 
0.475 

38.566 ml.n.$ 
126.832 llln.L.C. 

2349 nen 
333 nen 
160 nen 

... 



.. 
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Pmoess 

Project 

1 ANrIK:ttY TRIOXllE 2000 tons 
2 ALltlltUt SOU'HATE 30000 tons 
~ ARnf 1500000 113 

80 PllfiffDUC ACID 55000 tons 
79 SOL..1i'URIC ACID 310000 tons 

8 SOOillf m'RABEATI (IQAX) 3000 tons 
78 POI'ASSitlt SULFATE 150000 tons 
10 B:>RIC ACID 4000 tons 
11 SOOillf ~TE 10000 tons 
12 PRECIPITATED CALCitlf CARBl{~TE 40000 tons 
13 PRECIPITATID CALCillf CARIOfATl(TOOl'H P.) 5000 tons 
14 CAI.Cit.It CARBIIE 50000 tons 
15 CM.Clllt HYPCOILClU'l'I 5000 tons 
16 CALCilli alLORIIE 10000 tons • 17 AltDffill alLCtUIE 4000 tons 
18 sa:m.t! BiamcttATE 7700 tons 
19 SCOiltf amc&TE 1000 tons 
21) R"ll'AS.51lll BICHRCltATE 1000 tons 
21 ANHYDRCm annnc ACID 1000 tons 
22 CHRCta>AL - BA.5IC anomJt SULPHATE 2000 tons 
23 CXffER OXIDE CBI.ACX) 750 tons 
24 COPPER OXIm (RED) 750 tons 
25 COPPER SOLFHATK 2000 tons 
26 CRYOLITE - ALClmDt SOOitlt iUXIUIE 4200 tons 
2:1 AUJfltUf FLUORIDE 2200 tons 
28 HYDRCGEN FLOORIDE i.000 tons 
29 IRf~ OXIDE CRED) 2000 tons 
30 FERROFERRIC oxu:~ (LU) 1000 tons 
31 FERROOS SULPHATE 2000 tons 
32 LF.AD OXIDE (RED) 5000 tons 
33 MAGNESillt OXIf.€ 30000 tons 
34 twr~ DIOXIN. 5000 tons 
73 AcmLENE (CARBIDE ME'DIOO) 100 tons • 72 CHLORINATED LIME 5000 tons 
37 SOOIOM TRIPOLYPHC6PHATE 50000 tons 
38 SODill1 JraY.AMETAPHOOHIATE 1000 t.ons 
33 OODICl1 PYROPHOOPHATE CDI&SIC) 500 tons 
40 TRiSODitli FHC&'HATE 3000 tons 

41 DICALCit:ll FHOSPHATE 25000 tons 
71 CHWRTNF. AND CAUSTIC SOOA 15000 tons 
70 CAU!ITIC SODA (CHEMICAL METHOD) 50000 tons 
69 SODI™ SULFATE 100000 tons 
45 SODiltl GLAZE 25000 tons 
77 ALUMINUM FOf ASillf SULFATE 15000 tons 
ea roDHJH SULFIDE 10000 tons 
67 SODilM HYFOCHLORITE 10000 tons 
50 SCDilli META.~ILICATE 10000 tons 
51 SC"..(>!Clt THIOOULPHATE 1000 tons 
54 SODIUM HYDr«"..GULFITF. 1000 tons 
55 SODIUM CHLORIDE (MEDICAL) 1500 tons 
f,S SODilJ1 HITRATE 8000 tc..ns 
57 TITANIUM DIOXIDE 30000 tons 

58 Zitr, SULFATE 15000 tons 
59 ZINC CHWRIDE 15000 tons 
76 COPPER OXYCHLORIDE 3000 tons 

75 znr.: OXIDE 10000 tons 
74 OXYGEN (AiR SEPARATIC!f ME'lllOD) 100 tons 
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63 :.))(~ ASH 
6 LlTii(f<tlK 30 

€4 SOOmt BICAB!DfATK TIDIN. 
7 LITfDIQIE 60 

-55-

65 SOOitlf BICARIDIATE mJ> GRAlE 
66 &l>Itll BICAB!DfATI MEDICAL GRAIE 

150000 tQns 
25000 tons 
5000 tons 

20000 t.ons 
4000 toos 
1000 toos 

~ -------- --~ 
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136 Sulrhtr 
60 Elecrode mass 
87 Potassium chloride 
12 Antimony (metalic) 
39 Colemanite (boron ore 40l) 

152 Bauxite (~ Al203) 
59 Hydrogen peroxide 
32 Ou-omium ore 

195 ~ 
42 Copper scrap 

153 Alumi.run hydroxide (as 10<1' Al203) 
177 Post-reducticn aniJine (~ fe203) 
38 Electrodes 
11 Antillll!Per 

150 Active carbon 
163 Filter cloth 
68 Magnesium sul:Plate 

157 Potassium permanganate (mio4) 
198 Kaolin 
172 Filtriation agent 
126 Sodilm sulfite 
1900ther~ 

-~ -

Wed Nov 25 20:41 

103002 tons 
899 t.ons 

62905 tons 
1722 tons 

16690 tons 
9600 tons 
2360 tons 

12320 t.ons 
1572 tons 
2038 t.ons 
3046 tons 
4300 tons 

15 tons 
24 tons 
23 tons 

4 tons 
40 tons 
9 tmy 

42 tons 
13 tons 
5 tons 

2800 t:B$ 

llln. $ 

13.90S 
7.469 
7.278 
4.993 
3.755 
2.425 
2.336 
2.094 
1.886. 
1.132 
0.545 
0.516 
0.123 
0.096 
0.1.>64 
0.040 
0.038 
0.021 
0.010 
0.007 
0.003 
0.002 
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1 Electrical energy 
3 Steal!I 

204 a.til 
65 Limesta'le (~ Ca003) 

-&f-

TT &imt lime (Ca0) . 
147 Zinc scrap in zinc extracticn (1~ 7.n) 

2 Water 
23 Barium ore (as 1~ BaS) 

4 Cooling water 
202 Phosi:hate rock (29,S¥) 
105 Zinc oxide (ash) 

·- · · · 99 D.tmt dolaait.e cm ~~ eao> 
141 Diesel oil 
37 Coke 
35 Chll 

138 Carbon dioxide (1~) 
171 Coke oven gas 
79 Lead (as metal) 

114 Sodi•• hydroxide (~) 
192 Sodil• bicbranat.e blpure 

5 Process mter 
83 Post distillaticn slurry 

199 Fuel oil 
70 t'..an.::.aanese ore (~ tm) 
34 Carbon dioxide c<m gas ~> 
48 Ihlomite 

169 Natural gas 
154 JIJllDOOi.a tli3 
166 Fuel gas 
30 Clu-anate am bichranate(calc.66.3'Cl03) 
77 Nitric oxides as byprocbct 
49 Fluoeilicic acid as waste 
7 O:apressed air 

94 Sar.d 
145 Zinc ash (1~ 1.n) 
95 Sulphur dioxide S02 (as 1~ H2504) 

194 Ferrcus sulphate as waste 
101 Soda lye ( 4S¥ NaCJI) 
56 Hydrate lime [99.5 Ca(Cll)2] 

148 SP""'".,nt pickling acid 
191 S:rla ash in solution 
10 Jl.!lliXXl.ium nitrate 

170 Carbon dioxide (CXYl) food grade) 
54 Nitric acid (as 10°' H003) 
55 Nitric acid (as 6S¥ 1Kl3) 
51 Ground phosphate rock 
46 Diatomite 

108 Sod~um carbonate 9~ 
91 Purge gas 
93 Rock salt (10~ NaCL) 
7?, t1i trr-A.!'~ 
6 Dem.ineralized water 

197 Seda lye 25% (sulfite waste) 
156 Alcohol 
123 ~r.idi.wn silicate 
J Bfl l ru1 r:tJl'."~:t 

17 Canpressed nitrogen 
1es Ct:>oling brine 

Wed New 25 20:41 

~c PUld1il6e llln.L.C. 

515928640 kNh 
9001094 GJ 

34110 tons 
253000 tons 
151745 tons 
12215 tons 

36849152 m3 
33775 tons 

34628500 m3 
206250 tons 

9000 tons 
87000 tons 
17880 tons 
58490 tons 
73633 tons 
21870 tons 

30500022 th3 
4567 tons 
8535 tons 
1700 tons 

2592800 m3 
230000 m3 

12MO tons 
11250 tons 
21400 tons 
18936 tons 

5630000 th3 
3736 tons 

41981480 th3 
680 tons 

5640 tons 
8046 t..ons 

38Z74500 th3 
20500 tons 

580 tons 
4235 tons 
4550 t.ons 
1479 tons 
5000 tons 

1Z700 tons 
5195 tons 
1330 tons 

750000 m3 
656 tons 
900 tons 

5000 tons 
250 tons 

1605 tons 
10500000 m3 

5150 tons 
2490000 m3 
115400 m3 

720 tons 
65 tons 
40 tons 
75 tong 

250000 Nln3 
2090 GJ 

18.573 
13.501 
12.620 
7.590 
7.025 
6.107 
5.527 
5.404 
5.194 
4.846 
4.050 
3.915 
3.576 
3.509 
2.798 
2.121 
1.921 
1.808 
1.646 
1.326 
1.~ 
1.150 
1.128 
0.900 
0.834 
0.757 
0.748 
0.616 
0.503 
0.462 
0.451 
0.402 
0.382 
0.3o~ 
0.353 
o.:;38 
0.273 
0.266 
0.264 
0.254 
0.237 
0.219 
0.214 
0.202 
0.193 
0.175 
0.145 
0.143 
0.105 
0.101 
0.074 
0.057 
t'.043 
0.024 
0.023 
0.018 
0.012 
0.007 
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75 Calci\.11 hydroxide CaCll2 
29 Olarcoal 

173 Dri.nl:ing water 
206 Air 
200 Brine fran d!'-.>tts 

_,2.~ 

60 tons 
12 tons 

4800 -3 
450 t.ons 

8850000 a3 

0.005 
0.005 
0.000 
0.000 
0.000 
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104 Calcium carbide 
13 Antimony trioxide 
69 Hang-anese dioxide 
45 Cryolite (Na3AlF6) 

151 AlUlllinum fluoride 
26 Calcium chloride 

215 SodiUE sulfide 
124 Sodium sulfat.e (as loal Na2&>4) 
120 Sodium perborate 
24 Boric acid 
9 Anmani.um chloride 

109 Sodium chloride 
58 Hydrogen fluoride 

110 Sociium chromat.e 
112 Sodium he:xame~te 
121 Sodium py~te - dibasic 

Wed Nov 25 20:41 

20000 t.ons 
1000 t.ons 
1800 too.s 
3300 tons 
1400 tons 
6000 t.ons 
3000 tons 

10000 tons 
1000 tons 
1500 tons 
2500 t.ons 

50000 t.ons 
400 too.s 
400 t.ons 
400 tons 
200 tons 

llln. $ 

18.000 
3.400 
3.124 
2.277 
1.697 
1.435 
1.410 
1.124 
1.100 
1.615 
1.000 
0.985 
0.606 
0.590 
0.542 
0.256 
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Medi.la Ibnestic Sale Mln.L.C. 

185 Titanium dioxid~ 30000 tons 60.000 
130 Sodium tripolyphosphate 49950 tons 43.771 
210 Potassium sulfate 146325 tons 30.728 

47 Dicalcium phosi:nate 25000 tons 30.000 
113 Sodium hydrox: 'e (100% Narn) 49550 tons 27.307 
104 C2lcium carb 30000 tons 2:7.000 
89 Frecipitat.ed , · .·::ium carlx>nate 40000 tons 16.311 

209 Aluminium potassium sulfate 15000 tons 14.850 
67 Lithopone (6~) 20000 tons 14.000 
53 Hydrochloric acid (as 100%) 41820 t.ons 12.420 

137 Magnesium oxide 30000 tons 11.511 
66 Lit.hopone (30%) 20200 tons 11.3i2 

· 216 Zinc oxide pigment 10000 tons 9.900 
120 SodiUJrl perborate 9000 tons 9.900 
21 B:tri•t.'ll chloride (BaC12.2H20) by-product 22800 tons 9.120 

- 25 Calcium carbona .-e 87000 tons 8.700 
124 Sodium sulfate (as 100% Na2S04) 72600 tons 8.160 
81 Phosphoric acid (calc. as P205) 11175 tons 1 .·rs9 

103 Sodium bichromate 5610 tons 7.049 
69 Mang;mese dioxide 3200 tons 5.5~.5 

201 Oleum 49910 tons 4.991 
111 Sodium glaze 20340 tons 4.678 
118 Sodium metasilicate pentahydrate 10000 tons 4.550 
90 Precipitated calcium carbonate( tooth p.) 5000 tons 4.525 
88 Aluminum sulphate (14% Al203) 17250 tons 4.467 
64 Lead oxid~ (red) 5000 tons 4.298 
50 Calcium hypoch.loride 5000 tons 3.500 

144 Trisodium phosphate 3000 tons 3.472 
13 Antim..~ny trioxide 1000 tons 3.400 

128 Sodium tetraborate (Borax) '3000 tons 3.306 
215 Sodium sulfide 7000 tons 3.290 
213 Sodium hypochlorite (145g/l chlorine) 10000 tons 3.050 
196 Copri-;r oxychloride 3000 tons 2.850 
33 Chromosal - basic chromium sulphate 2000 tons 2.760 

• 119 Sodium nitr<ite 8000 tons 2.735 
;:n Chr•.:.u1ic acid anhydrous 1000 tons 2.601 
14 Argon 1500000 m3 2.544 
44 Cop?~r sulphate 2000 tons 2.048 
40 Copper oxide (black) 750 tons 2.000 
41 Copper oxide (red) 750 tons 1.975 

175 Ircn oxide (red) 2000 tons 1.917 
109 Scdium chloride 95996 tons 1.891 

84 Pctassium bichromate 1000 tons 1.820 
211 Sr..rJium bicarbonate food grade 4000 tons 1.724 

24 Eerie acid 2500 tons 1.691 

97 Soda ash (100%) 10105 tons 1.6'70 

193 Si.1lph1.1ric acid 75% 30200 tons 1.661 

117 Sodium hydroeulfite 1000 tons 1.563 

102 Sodium bicarbonate 3950 tons I 1.481 

140 s . .ilphuric acid 17993 tons I 1.439 

13?. S.:<lium chloride (medical) 1500 tons I 1.425 

214 Chlorinated lirre 5000 tons • I 1.300 

129 Zr/.lium thiosulfate 1000 tons I 1.003 

151 Aluminum fluoride 800 tons I 0,970 

176 Ferroferric oxide (black) 1000 t..ons I 0.970 

213 f',,1Jd•llll chloride 4000 tons I 0.956 

!,l~ i!}'!P'1'/:f1 fJ1Jr,rjdr.; 
eoo t.r..ne I 0,909 

110 Sodium chromate 600 tons I 0.886 



• 

• 

112 &xlitun hex..~taphosphate 
45 Cryolite (Na3AlF6) 
9 Amnonium chloride 

-G5-

212 Sodium bicarbonate 'b:dical grade 
gg Zinc sulphate (as 100% ZnS04) 
43 Pickling acid (24% H2S04,10% FeS04) 

174 Chlorine (100%) 
121 Sodium pyrophosphate - dibasic 
146 Zinc chloride (as 100% ZnC12) 
19 Ferrous sulphate - 7 hydrate 

203 Hydrogen 
205 Aretylene 
218 Nitrogen 
207 0:-:ygen 
158 G.33 waste 
159 Liquid waste 
160 Solid wste 

600 tons 
900 tons 

1500 t.ons 
1000 tons 
924 tons 

10500 tor.s 
2045 tonf'. 
300 tons 
499 tons 

2000 tons 
450 tons 
100 tons 
350 tons 
100 tons 

1984654460 m3 
3ti00601 m3 
161491 tons 

0.813 
0.621 
O.buO 
0.487 
0.443 
0.430 
0.429 
0.385 
o.~12 
0.330 
0.247 
0.153 
0.014 
0.007 
0.000 
0.000 
0.000 
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185 Tit3nium dioxide 
104 Calcium carbide 
130 Sodium tripobrphosphate 
81 Phosphoric acid (calc. as P205) 

210 Potassium sulfate 
47 Dicalcium pho3phat.e 

113 Sodium hydroxide (100% NaCII) 
140 Sul~uric acid 
97 Soda ash (10C%) 
89 Precipitated -=alcium carbonate 
53 Hydrochloric acid (as 100%) 

· 209 Aluminium potassium sulfate 
68 Lithopone (30%) 
t37 I.i thopone ( 60%) 

1:)7 M~ium oxide 
124 Sodium sulfate (as 100% Na2S04) 
146 Zinc chloride {as 100% ZnClZ) 
1:·11 :"',.-1i11m l•'t-h,r."lt•~ 

216 Zinc oxide pigment 
109 Sodium chloride 
103 &xlium bichn.......nate 

21 R.'lrium chloride (BaC12.2E!O) by-product 
25 Calcium carbonate 
69 Mangane::>..e dioxide 
88 Aluminum sulphate (14% Al20S) 

:!.49 Zinc sulphate (as 100% ZnS04) 
13 Antimony trioxide 

111 Sodium glaze 
201 Ol~um 
215 Sodium sulfide 
118 Sodium metasilicate pentahydrate 
90 Precipitated calcium carbonate(tooth p.) 
64 Lead oxide {red) 
50 Calcium hypochloride 

144 Trizodium phcephate 
128 Sr .. ..-lium tetraoorat..e (Borax) 
174 Chlorine (100%) 
213 Sodium hypochlorite (145g/l chlorine) 
101 rma lye ( 45% Na(fl) 

'1.S Cryolite (Na3AlF6) 
196 Copper oxYchlori ·~ 
33 Ct.rV!T",".>eal - basic chromium sulphate 

119 Sodium nitrate 
24 Boric acid 

151 Aluminum fluoride 
31 Chrr.Anic acid anhydrous 
14 Argon 
26 Calciu.~ chloride 
44 Copper sulphate 
40 Cop~r oxide (black) 
41 Copper oxide (red) 

175 Iron oxide (red) 
1C2 Sodium bicarbonate 
84 p.,taz3ium bichromate 

211 Sr.-<H.t:m bicaroonate food erade 
1 ~i:~ ~~J l f1huf'ir,; ;,r:id 7f/X, 

9 Air.mc.nium chloride 
117 Sodium hydroeulf.ite 

30000 t.ons 
50000 tons 
50000 tons 
55000 tons 

150000 tons 
25000 tons 
50000 toos 

310000 tons 
150000 tons 
40000 tons 
50400 tons 
15000 tons 
25000 tons 
20000 tons 
30000 tons 

100000 tons 
15000 tons 
10000 tons 
10000 toos 

499499 tons 
7700 tons 

22800 tons 
87000 tons 

5000 tons 
30000 tons 
15000 tons 
2000 tons 

25uOO tons 
49910 tons 
10000 tons 
10000 tons 
5000 tons 
5000 tons 
5000 tons 
3000 tons 
3000 tons 

15000 tons 
10000 tons 
16950 tons 

4200 tons 
3000 tons 
2000 tons 
8000 tons 
4000 tons 
2200 tons 
1000 tons 

1500000 m3 
10000 tons 
2000 tons 
750 tons 
750 wns 

2000 tons 
5000 tons 
1000 tons 
4000 tonB 

30200 tone 
40C'fl tons 
1000 tons 

Mln.L.C. 

'l0.000 
45.000 
43.814 
38.3;;5 
31.500 
30.000 
Tf .554 
24.800 
24.795 
16.311 
14.968 
14.850 
14.000 
14.000 
11.f.11 
11.240 
11.175 
11.000 
9.900 
9.840 
9.675 
9.120 
8.700 
8.680 
7.770 
7.200 
6.800 
5.750 
4.991 
4.700 
4.550 

. 4.525 
4.298 
3.500 
3.472 
3.206 
3.150 
3.050 
2.942 
2.899 
2.850 
2.760 
2.735 
2.707 
2.667 
2.601 
2.544 
2.292 
2.048 
2.000 
1.975 
1.917 
t.8'75 
1.820 
1.724 
1.661 
1.600 
1.563 
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58 Hydt"l:>gE:n fluoride 
110 Sodium chromate 
182 Sodium chloride (medical) 
112 Sodium h~ametaphos~te 
2~4 Chlorinated lime 
129 Sodium thiosulfate 
176 Ferroferric oxide (black) 

-f,1-

121 Sodium pyrophosphate - dibasic 
212 Sodium bicarbonate medical grade 

43 Pickling acid (24% H2S04, 10% FeS04) 
19 F8rrous sulphate - 7 hydrate 

203 Hydrogen 
205 Acetylene 
218 Nitrogen 
207 Oxygen 
160 Solid waste 
159 Liquid waste 
158 Gas waste 

1000 toos 
1000 tons 
1500 tons 
1000 tons 
5000 tons 
1000 tons 
1000 tons 
500 tons 

1000 tons 
10500 tons 
2000 tons 
449 tons 
100 tons 
350 tons 
100 tons 

161491 tons 
3600600 m3 

1984654449 m3 

1.515 
1.477 
1.425 
1.355 
1.300 
1.003 
0.970 
0.642 
0.487 
0.430 
0.330 
0.247 
0.153 
0.014 
0.007 
0.000 
0.000 
0;-000 
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Fixed Capital Investment - FCI 
fumestic Investment : 

PDA N.=t I~ - NI : 
NI/FCI : 
F'DA Imp:>rt : 
PD.A D:lmestic Sale 

Prcxhction Profit : 
Simple Rate of Return : 
Production Import : 

-68-
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248.124 mln.$ ( 200.000 ) 
95.432 mln.L.C. 
96.2b3 mln.L.C. 

0.388 ( 2.6 years ) 
21.931 mln.$ 

219.951 mln.L.C. 
96.263 mln.L.C. 
0.388 ( 2.6 years ) 

21.931 mln.$ 
Domestic Sale of Production : 219.951 mln.L.C. 

Manufact. Value Added - HVA 
MVA/FCI : 

Gross Production Value - GE'V 
?WA/GPV : 

Export : 
D:-.mestic Purchase : 
Direct Labour : 
Su~rvisiun : 
Lab & Control : 

136.903 mln.L.C. 
0.552 

238.523 mln.L.C. 
0.574 
0.000 mln.$ 

52.432 mln.L.C. 
1348 men 
178 men 
83 men 
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Process Level 

Project 

1 A!.·rrnnrt THIOXIDE 2000 tons 100 
11 SfJDIUM PERK.IRATE 10000 tons 100 
12 PP.ECIPITA~ CALCitlf CARIDNATE 40000 tons 100 
13 PRECIPITATED CALCitl! CARIDIATE( TOOl'H P. ) 5000 tons 100 
14 CALCIUM CARBIDE 50000 tons 100 
21 ANHYDROOS CHRCl1IC ACID 1000 tons 100 
23 COPPER OXIDE (BI.ACX) 750 tons 100 
24 COPPER OXIDE (RED) 750 tons 100 
~5 cnrr'F.R ~:::iir .PHATF. 2000 t.orac 100~ 

~'9 Ih'Ctl OXIllE (RED) 2000 tons 100 
32 LEAD OXIDE (RED) 5000 tons 100 
:;3 tt.Ant~If 11 OXIOO 30000 tons 100 
34 t'..AfGANESE DIOXIDE 5000 tons 100 

• 38 SODIUM HEXAMETAFHOOPHATE 1000 tons 100 
40 TRISODI~ PHOSPHATE 3000 tons 100 
41 DIC'.l'.LCitli PHffiPHATE 25000 tons 100 
77 AUIMINUM POTASHlf SULFATE 15000 tons 100 
~o SODI~ METASIL!CATE 10000 tons 100 
59 ZINC CHLORIDE 15000 tons 100 
57 TITP..NIUM DIOXIDE 13196 tons 43 
2 ALUt1INUM SOLHIATE 12750 tons 42 

80 PHCSPHORIC ACID 11523 tons 20 
45 &>DIUM GLAZE 4660 tons 18 
71 CHLORINE AND CAUSTIC SODA 2480 tons 16 
79 SULFURIC ACID 42438 tons 13 
78 POI'ASSIUM SULFATE 3675 tons 2 
63 SODA ASH 3123 tons 2 
70 CAUSTIC SODA (CHEMICAL METHOD) 450 tons 0 . 
37 SODIUM TRIPOLYPHOOPHATE 50 tons 0 
69 SODIUM SULFATE 5 tons 0 

• 

------ -----~-------



• 

• 

F-DA : l~C nun>m'i - AIG HINi 

Fix~ Capital Inv.::stment - FCI 
I~::.mestic Investment : 

PDA Net Income - NI : 
NI/FCI : 
PDA Import : 
PDA fumestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production Import : 
Domestic Sale of Production 

l"'..a."lufact. Value Added - MVA 
MVA/l!"'CI : 

Gross Productfon Value - GPV 
tftlA/GPV : 

[.,-port : 
fumeStic furchase 
Direct Labour : 
Super1ision : 
Lab & Control : 

-TO-
i400 Tue Dec 8 13: 3"/ 

440.048 mln.$ { 400.000 ) 
169.249 mln.L.C. 
130.502 mln.L.C. 

0.297 ( 3.4 years ) 
33.450 mln.$ 

336.084 mln.L.C. 
130.502 mln.L.C. 

0_297 ( 3.4 years ) 
33.450 mln.$ 

336.084 mln.L.C. 
207.094 mln.L.C. 

0.471 
391.067 mln.L.C. 

0.530 
0.000 mln.$ 

ao.138 mln.~.c. 
1572 men 
212 men 
98 men 



- '14-
i400 Tue Dec 8 13:37 

Process 

Project. 

1 ANI'nar! TRIOXIDE 2000 tons 100 
2 AUIUNtl1 SULPHATE 300(\() tons 100 

80 PHCmlORIC ACID 55000 tons 100 
8 SODitlt TETRAOOFATE (!DRAX) 3000 tons 100 

11 SOD!tl! PERB:>RATE 10000 tons 100 
12 PRECIPITATED CALCitli ~TE 40000 tons 100 
13 PRECIPITATED CALCitli CARIDfATE(T00111 P. ) 5000 tons 100 
14 CALCitl! CARBIDE 50000 tons 100 
18 SODIUM BICHRaiATE 7700 tons 100 ' 
21 ANHYDRaJS CllRQflC ACID 1000 tons 100 
22 ~ - BASIC amafill! SOLHIATE 2000 tons 100 
23 OOPPER OXIDE (BLACX) 750 tons 100 
24 COFPER OXIDE (RED) 750 tons 100 

• 25 COPPER SOLPHATE 2000 tons 100 
27 ALUMINtlf FLOORIDE 2200 tons 100 
29 !BOO OXIDE (RED) 2000 tons 100 
32 W.D OXIDE (RED) 5000 tons 100 
33 MAGNF.SIUM OXIDE 30000 tons 100 
34 liAW.,/\NESE DIOXIDE 5000 tons 100 
38 SODIUM HEXAMETAPHffiPHATE 1000 tons 100 
40 TRISODIUM PHOOPHATE 3000 tons 100 
41 DICALCitli PHOSHIATE 25000 tons 100 
77 ALUMINtlf POTASHM SULFATE ·15000 tons 100 
50 SODIOM METASILICATE 10000 tons 100 
57 TITANIUM DIOXIDE 30000 tons 100 
59 ZINC Cfil.ORIDE 15000 tons 100 

75 ZINC OXIDE 10000 tons 100 

37 SODIUM 'l'RiroLYPHref'HATE 34642 tons 69 

79 SULFURIC ACID 180427 tons 58 

71 CHLORINE AND CAUSTIC SODA 5640 tons 37 

63 SODA ASH 37926 tons 25 

45 SODIUM GLAZE 4660 tons 18 

• 78 f(tl'ASSIUM SULFATE 21095 tons 14 

64 SODIUM BICAROONATE TECHN. 1050 tons 10 

70 CAUSTIC SODA (CHEMICAL METHOD) 450 tons 0 

69 SODIUM SULFATE 5 tons 0 



• 

• 

Fi.."ted Capital Inv.estment - i'CI 
:il:Jmestic Investment : 

~Net Incaoe - NI : 
NI/FCI : 
PDA I~rt: 
Pn'1 Domestic Sale : 

PrcdJCtion Profit : 
Si..q)le Rate of Retum : 
Production Import : 

-12.-

Domestic Sale of Procb:tioo : 
Manufact. Value AO:led. - KVA 

KVA/FCI : 
Gross ProdilCtioo Value - GP'i 

lf'IA/GPV : 
. Export : 

Domestic PJI"Cbase : 
Direct Ialxw.Jr : 
:Xlpervisioo : 
Lab & Control : 

i600 Tue Dec 8 13: 35 

625.Sf..6 llln.$ { 600.000 ) 
240.637 llln.L.C. 
150.537 ml.n.L.C. 

0.241 ( 4.2 years ) 
43.421 llln.$ 

424.124 mln.L.C. 
150.537 lllln.L.C. 

0.241 { 4.2 years ) 
43.421 m.ln.$ 

424.124 lllln.L.C. 
262.977 m.ln.L.C. 

0.4£'>0 
515. ()6.C} llln.L.C. 

0.511 
0.000 llln.$ 

95.828 lil.n.L.C. 
1802 men 
245 men 
121 men 



-?~-
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Plooess 

Project 

1 ANTilDIY TRIOXIDE 2000 t.ons 100 
2 ArmDUf~TE 30000 tons 100 

80 EKmllRIC ACID 55000 tons 100 
8 SOOillt TETRAD:R.~TK (IOWC) 3000 tons 100 

78 POrAS.5Itlf SlJLFATE 150000 t.ons 100 
11 SOOICl1 ~TE 10000 t.ons 100 
12 PBB;IPITATED CALCitlf CARIDtATE 40000 tons 100 
13 PRECIPITATED CALCitlt CABIDt&TE(TOODI P. ) 5000 tons 100 
14 CALCillf CARBim 50000 tons 100 ' 
18 &DHJf BlamatATE 7700 tons 100 
19 SOOHlf auntATE 1000 tons 100 

~ 
~t l.?llYfITTr. flm<mr. ACID 1000 t.onc 100 

; .,., 
~ llllilff.tiAL - BASIC ClllDUllf SULHIATK 2000 tons 100 
2:1 o:ff>Ei< OXIIE (Bl.Aat) 750 tons 100 • 24 CCffER OXIIE (Rm) 750 tons 100 
25 CXlffR stJUIHATK 2000 tons 100 
·z1 AIJlfINCM FLOORim 2200 tons 100 
29 moo oxIIE c RED> 2000 tons 100 
32 L2AD OXIDE (mID). 5000 t.ons 100 
33 MNHS!tli OXIlE 30000 tons 100 
34 ~DIOXIDE 5000 tons 100 
37 SODitlf TRIP(l.YFHOOHIATE 50000 tons 100 
38 soorcr. HEXAMETAHDlPHATK 1000 tons 100 
40 TRISOOill1 PHOOPIJATE 3000 t.ons 100 
41 DICALCitlf PID3PHATE 25000 tons 100 
69 SODill1 SOI..FATE 100000 tons 100· 
77 ALfl1INll1: POl'ASillt SCJLF\TE 15000 tons 100 
~o SODilli Mr.1ASILICATE 10000 tons 100 
55 SOOitli CHLORIDE (MEDICAL) 1500 tons 100 
57 TITANit11 DIOXIDE 30000 tons 100 
58 ZIOC SULFATE 15000 tons 100 
~9 ZIOC CHLORIDE 15000 tons 100 
75 ZIOC OXIDE 10000 tons 100 • 79 SULFURIC ACID 264267 tons 85 

7 LITifOF«~E 60X 20000 tons 44 

65 SODil.l1 UICARD.lfATE FCfjj GRADE 4000 tons 40 
., . CHLORINE AND CAUSTIC &n'\ 5640 tons 37 
• .I. 

63 SODI\ ASH 53845 tons 35 

45 SODIUM GLAZE 4660 tons 18 

6 LITHOPONE 30% 4800 tons 10 

64 SODitli BICARPllNATE TF.CHN. 1050 tons 10 

66 SODit.lf BICARIOU\TE MEDICAL GRADE 1000 tons 10 

70 CAUSTIC~ (cmMICAL METHOD) 450 tons 0 



• 
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?'DA : ~ llUSIHf - AIG...,Jmm 

Fixed Capital Investment - fCI 
n:.iestic Investment : 

~Net Income - NI : 
Nl/FCI : 
PDA Import : 
PDA IXmestic Sale : 

Prociuction Profit : 
Simple Rate of Return : 
Production Import : 
D.."'ll):;Stic Sale of Production : 

Hanufact. Value .Added - KVA 
HVA/FCI : 

Gross Prodl.K:tim Value - GPV 
KVA/GN : 

F.>:p)rt : 
Di..llleStic FUrchase : 
Direct Laboor : 
Supervision : 
Lab & Control : 

i800 Tue Dec 8 13:32 

801.813 llln.$ ( 800.000 ) 
308.390 mln.L.C. 
142.780 aln.L.C. 

0.178 ( 5.6 years ) 
48.826 llln.$ 

494.633 mln.L.C. 
142.780 llllo.L.C. 

0_178 ( 5.6 years ) 
48.826 mln.$ 

494.633 lll.n.L.C. 
293.548 lllln.L.C. 

o.~-66 
616.994 lllln.L.C. 

0.476 
0.000 lllln.$ 

124.196 llln.L.C. 
2191 men 

307 men 
146 men 
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Process 

Project 

1 Mrr!tt..-m' TRIOXIDE 2000 tons 100 
2 AL~Nlf.1 SOLPHATE 30000 tons 100 

so ffi.."'6f'HORIC ACID 55000 tons lCO 
79 Sllt.Ft'!RI(; ACID 310000 tons 100 

8 SCCIUM ThiW..aEATE (IOWC) 3000 tons 100 
78 PCtrASSill1 SOI.FATE 150000 tons 100 
10 In1!C ACID 4000 tons 100 
11 SODI~t·I Pma:W,n; 10000 tons 100 
12 Pf."ECIPITATED CALCitt1 CAROC&TE 40000 tons 100 ' 
13 P'"~IPITATfD CALCIClf CARIDIATE('l'00111 P. ) 5000 tons 100 
14 CAICilM CARBIDE 50000 tons 100 
:.s ~l.CIUM HYFCCHLCtUTE 5000 tons 100 
16 CAI.CI™ QILOOIDE 10000 tons 100 

• 17 J...'t',(fileft OILCRDE 4000 tons 100 
18 SODil:Ji BIClll\'CtfATE 7700 tons 100 
19 SODHti amctlATE 1000 tons lJO 
20 roI"ASSHlf BICllP.Cl1ATE 1000 tons 100 
21 ANHYIBCIJS CllRCtiIC ACID 1000 tons 100 
22 CHP.ft-'~.L - BASIC amatlllt SOlHIATE 2000 tons lCO 
23 1X:ff'ER OXIDE (BLACK) 750 tons 100 
24 OJPP'~ OXIDE (RED) 750 tons 100 
,-,i:; O:>??ER SCJLPHA'i'E 2000 tons 100 
~~ 

27 AUJMih!.11 FLOCJRIDE 2200 tons 100 

28 HYDRt"'GF!I FIDJiHDE 1000 tons 100 
23 Il\'C!tl oxr-.i.JE (REIJ) 2000 tons 100 

30 FER.."1"JFERRIC OXIIE> (Bl.ACX) 1000 tons 100 

32 LEAD OXIDE (RED) 5000 tons 100 
, .. MAGNESIUM OXIm 30000 tons 100 ... ., 
...,,. YJAI-r.J!Jffi:SE flIOXIIB 5000 tons l(h) 
... •"! 

72 (,'?"d;FINA'i'ED LliiE 5000 tons 100 

37 SCDUJM TPIPOLYPHf.ff'HATE 50000 tons 100 

:13 SCDIIJM HF.Y.AMET.".HK6Ft1ATE 1000 tons 100 

• 40 TRISO[;IUM PHCf.FHATE 3000 tons 100 

-11 DI1:M I'.IUM PHffiPHATE 25000 tons 100 

71 Gl-~)l\INE Ii.ND CAUSTIC SOOA 15000 tons 100 

70 CNXITIC SODA (CHFlilCAL ME'l1IOD) 50000 tons 100 

69 Sl'DI!JM SULFATE 100000 tons 100 

45 SODilk'f GLAZE 25000 tor.s 100 

77 AUJMINUM P<JrASil.11 SULFATE 15000 tons 100 

E;B SODIUM SULFIDE 10000 tons 100 

67 SODHl1 HYPOC'HLORI~ 10000 tons 100 

50 Sl)DHJM METASILICATE 10000 t..ons 100 

51 SODIUl1 THIC.£ULP'rlATE 1000 tons 100 

M ;:;ODHJ!1 HYDRC£ULFITE 1000 tons 100 

55 &JDWM CHWRIDE (MEDICAL) 1500 tons lW 

f.6 SCD1l>11 NITRATE 
8000 tons 100 

57 TITANit,'M DIOXIDE 30000 tons 100 

;. (I ZIN~ SiJL~'AiE 
15000 ton.'3 100 

.,.~ 15000 ton£ 100 
59 ZINC CHLORIDE 
75 zrnc OXIDE 10000 tons 100 

63 SODA .1'.sH 
150000 toT&S 100 

16 COPPE[( OXYCHLORIDE 
2509 tons 83 

6 LITHOEONE 3ff,' 
25000 tons 55 

64 ::'/JDIUI1 BICAFBONATE TECHN. 
5000 tons 50 

'/ Ll'l'll' !I <,:iJ~ 1;ri't. 
20000 tr.>M 44 

65 SODIUM BICAf<f:fJtlATi<; ~·(t;D <.iAAf1K 4000 tons 40 

t;f) SODIJJM BICAROOttN!'f. :~;.-;;;~_, r:r:·;~.D!\ 1000 t ... :>ns 1(1 
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Problan title: AI.GERIAN CHDfICAL INOOSTRY - Affi_amM 

Fractional Optimization 

Maximize: 
PM Yearly Profit ldl.L.C. 

---------------- = 0.234 --------
Investment mil.$ 

Scenario: 

0. < Investment < 2000. ( 64.5%) mil.$ 
0. < ACETIC ACID < 1000. ( 0.0%) T ' 

0. < ACETONE < 1000. ( 0.0%) T 
ACRYLCtlITRILE-llJTADIENE-ST\'RmE(Am) = 5000. (100.0%) T 
ACRYLCMTRILE = 30000. (100.0%} T 

0. < ACETYLSALICILIC ACID < 500. (100.0%} T 
0. < ADIPIC ACID < 100. (100.0%) T 

• 0. < ANTlffiAQUitnm: < 1000 . (100.0%) T 
0. < Wl'YL ACF.TATE(~) < 1000. ( 0.0%) T 

C~1LACTAM = 50000. (100.0%) T 
0. < Ql~ Bl.ACX (HAF) < 30000. ( 0.0%) T 
0. < ME'!"HYW1E CHLORIDE < 2000. ( 0.0%) T 
0. < CITRIC ACID < 1000. ( 0.0%) T 

30000. < DI-OCTYL FhTdALATE(IXP) < 40000. C 75.0%) T 
0. < EPOXY , LIQOID, OOEBA < 10000. (100.cr-'> T 
0. < ETHYLENE GLYOOL < 10000. ( 0.0"4) T 
0. < FLl'K•RCCAP~ 11 < 2000. ( 0.0"-'l T 
i). < FOR.'iALDEliYDE < 1000. ( 0.0%) T 

1000. < t<:RMIC ACID (IN 85%) < 3000. C 33.3%) T · 

0. < GI.YCERIN < 5000. (100.0%) T 
0. < 100-EXCHAOOE RESIN < 1000. ( 1~0. 0"4) 'l' 
0. < ISOPROPANCL < 2000. (100.0%) T 
0. < L-LYSINE < 10000. ( O.Ct,) T 
0. < ME'I'HIOOINE-DL < 10000. ( 0.0%) T 

MET'rlYL METHACRYLATE = 2000. (100.0%) T 
toffi.F'HEN)L E'lllOXYIATE = 10000. (100.0%) T 

• o. < NYU!N 66 CHIPS < 5000. (100.0".<;) T 
10000. < PHENOL-~E SYRUP < 40000. ( 25.D°4) T 

0. < PHENOL < 1000. ( 0.0%) T 
:oooo. < PCLYPJTI'ADIENE < 40000. ( 25.0%) T 
50000. < f()LYr:rHYLENE TEREPHTHALATE MELT < 80000. ( 62.5%) T 

10000. < F<lLYETHYLENE, HI DENSITY (PClIDERD) < 20000. ( 50.0%) T 
POLYE11IYLENE, LINF.AR LD = 100000. (100.0%) T 
f()LYME'llM..METIIACRYLATE SHEET = 5000. (100.0%) T 
POLYPROP'fT .. ENE = 30000. (100.0%) T 

30000. < POLYSTYRENE. lMPACT tr.lDIFIED < ._40000. ( 75.8",') T 

40000. < POLYVINYL ACC:f ATE LATEX < 60000. ( 66.7%) T 

0. < POLYVINYL CHLORIDE DISPERSION < 15000. ( 0. O"-') T 

50000. < POLYVI~'YL Cll[fjRJDE < 70000. ( 71.4%) T 
PHIMARY ALCCfl<JL E'lllOXYSULFATE = 10000. (100. O"-') T 

0. < PROPYLENE GLY())L < 2000. ( o.rt~> T 

30000. < OOAP < 40000. (100.0%) T 

40000. < SODIUM ALKYLBENZYL SULFONATE < 50000. ( 80.0%) T 

STYRErlr:-MADIENE RUBBER = 50000. (100. (.J%) T 

0. < TRIE'I'HANOLAMINF. < 2000. (100.0%) T 

UNSATURATED P'JLYFSl'ER = 10000. (100. 0".4) T 

5000. < tr.<EA-F'OWIALDEHYDE RESIN SYRUP < 13000. (100.cr-~> T 

0. < PF.PCHil>FOETimF.NE < 2500. ( 0.0%) T 

10000. < 1'(1f,'lllfll!."!11ANI~ ldi:GINS < 40000. ( 100. rt-'> T 

0. < HYDf~ZYNK < 1000. ( 0.0%) T 



-??-
0. < Al.KYD l~ItE < 15000. (100.0%) T 
0. < '83:NZOIC ACID < 2000. (100.0%) T 
0. < CELLULC&: FI~ < 30000. (100.0X) T 

5000. < MELAMINE -~ RESIN < 10000. (100.0%) T 

• 

• 



• 

• 
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Fixed Capital Invectment - FCI 
I\.."'!LeGtic Investment : 

Ft:.\ ~t Income - NI : 
t-."I/FCI : 
PDA Import : 
PDA Domestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production Import : 
Domestic Sale of Production : 

Manufa.-::t. Value Ackled - MVA 
MVA/FCI : 

Gross Production Value - GPV 
WIA/GPI : 

ElCP)rt : 
IX:imestic Purchase : 
Direct Laboor : 

alg_l Stm Nov 15 14:06 

1851.178 mln.$ ( 1290.062 ) 
0.000 mln.L.C. 

302.293 mln.L.C. 
0.163 ( 6.1 years ) 

123.432 ml.n.$ 
1089.633 ml.n.L.C. 
302.293 mln.L.C. 

Q.163 ( 6.1 years ) 
123.432 mln.$ 

1089.633 ml.n.L.C. 
606.317 mln.L.C. 

0.328 
1629.585 mln.L.C. 

0.372 
0.000 mln.$ 

290.465 ml.n.L.C. 
920 men 
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Process lelel 

Pn>ject 

433 SODIUM ALKYLP.ENZYL SOLFOOATE 40000 T 
19 PCf..,YOL TRIFUICl'IOOAL RLYE'l'HER 30000 T 

498 ALKYD RESINS 15000 T 
514 CELLULC6E FIBERS 30000 T 
504 SOliP 43475 T 
47 POLYSTYRENE HIGH IHPACT 30334 T 
67 FOLYETHYLENl\ TEREIBTP..LATE MELT FRCH TA 50000 T 

154 PRIMARY ALJXflOL,ETOXYSOLFATE,ZODltlt SALT 10000 T 
174 IOLYVINYL ACl!.iATE LATEX 40000 T 
105 BUTADIENE (BASF) 38449 T 

f.S STYRENE-001'~.DimE RUBBER BY MJL.PCl.YM. 50000 T 
62 CAPROLACTAM FRCfl CYcu:m:Y.ANE 50000 T 
75 OXYGEN BY AIR FRACTIOOATIOO 51576 T 
23 PIITHALIC ANHYDRIDE AIR OX. OF t:rXYLENE 17720 T 

• 65 CYCLCflEXANE BY HYDROOENATICtl OF BENZENE 54015 T 
127 FORt'1ALDEHYDE FHCM ME'l'IW¥.)L 15348 T 
497 FOLYURE'lilANE R&SINS 40000 T 
22 DI-OCTYLPH'l'ALATE FRa1 HrrALIC ANHYDRIDE 30000 T 

135 LINF..:6.R OLEFINS (SHELL) 28030 ': 
38 I-OLYPOOPYLENE (P.i1CO:J) 30000 T 
15 MTBE FRL"ti MIXJID BlJTENES 34701 T 
74 C.~'WON MONOOXIDE FRa1 SYNroAS 18836660 m3 

468 UNSATURATID POLYESTER RESIN 10000 T 
36 POLYE'TIIYLENE LLD (~) 100000 T 
~3 VINYL ACETATE FRaf l!.1'HYLENE 40800 T 

221 GLYCERIN 14300 T 
68 TEBEPH'l'HATIC ACID FRCtJ P-XYLENE 42815 T 
32 CWJ.>RINE (l1EMBRANE PROCF.S.5) 101501 T 

110 DINITRCYOOLUENE BY NITRATION OF TOLUENE 16842 T 
39 POLYVINYLCH!,()l.HDE BY SUSPF.NSV~ POLYMER. 50000 T 

158 TOLUF.NE DI/\MINE £t1i'Ct1 DINI TOOI'l:>LUENE 10768 T 
104 FJTrADIENE FROM N-BIJl'ENES (PE'l'ID-TEX) 13311 T 
l[J9 TOLUENE DIISOCYANATE 13200 T • 146 PHOfJ1F.NE FIKt1 CHLORHll!: AND CA..~ MONOX. 17344 T 
20 BIITENE-1 FOCtf MTBE RAFFINATE 9860 T 
45 ACETIC ACID FRCt1 mHAOOL 31449 T 

145 NCJ.f/LPHENOL ETHOXYIJlTE 10000 T 
285 EFOXY, LIQUID, OOEBA 10000 T 
189 ALLYL CHLORIDE BY CHLORINATION OF PROP. 19784 T 

16 2-ETlffLHF.:xANOL (OXO PFOCESS) 20700 T 
169 NONYLf11ENOL BY AN ION EXCHAOOE CAT .PBOC. 3612 T 
206 ION EXCHAtm: FF.SIN 1000 T 
71 ACRYLONITIHLE BY PROPYLENE AttlOOXIDATIOO 31254 T 
27 POLY1£THYU1ETHACRYLATE 5000 T 

347 NYLON 66 CHIPS 5000 T 

513 ACE'I'YLSALICILIC ACID 500 T 

495 PENTAERYTHRITOL 3000 T 

128 FOmiIC ACID (IN 85 ) (Bt\SF) 2800 T 

53 POLYBUTi\DIENE 12457 T 

251 CAP.EON DISULFIDE 12150 T 

liJl BI::.f1IENOL A FRf.t-; FHENOL AND ACE'l'OOE 6740 T 

471 UREA-FORMALDEHYDE SYRUP 13000 T 

422 SULFURIC ACID FRCt1 sur .FTm 72967 T 

17 Pf<OPYLENE OXIDE BY EnIYLBF.tlZENE PROCEf~ 20036 T 

'111 F<ir.r.mrvn)i}W.··DVn> CR rm·:> 550 T 

111; l·:J'll'flJ:t1:hlll~lll 1; I!'/ '1/\l1Jlt l~IJl.;;1•: /111.. l:l~lfl.l.;rf !,111,.;·rn ·r 
41 VINYL CHLORIDE BY OX'iC.'HI.£>£<INATION 50500 T 



• 

• 
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48 AES BY EHOLSION,IMA5.5 POLYMERIZATictf 

193 Jl.NTifRAQIJTtn-IF. FRt"tt tlJ\f1rJ'Al.fi:Nfi: 
358 F1il'lr:>L-FOBMALDL\HYDE REXIL SYRUP 
515 MELA..'iINE - FOOMAL..DmYDE RESIN 
70 ETHYLENE GLYCOL MID EmYLENE OXIDE 
i3 METHYL ME'IlIACRYLATE C'lAr."llYDRIN PROCFS5 
33 ME'mANOL FRCti NATURAL GAS 

217 EPICHLOROOYDRIN 
30 HYDRCra:N FRCM NATURAL GAS 

137 MALEIC ANHYDRIDE FRCl1 N-BOTENES 
511 BENZOIC ACID 
73 SYN'roAS (3:1) FRCtl NATURAL GAS 

211 PRIMARY AL.ttctlOLS C 12-C 15 
53 F'OI.YlITHYLENE P.D (UCC) 
95 ADIPIC ACID FRCli C'lCLCflEXANE VIA KA OIL 

167 HEV.ME'IlfiLENEDIAMINE FRCtf EU'l'ADIENE 
26 TRIE'I'HANOL AMINE FRCJ1 EO END NH3 
21 ISOPROPAIDL BY CATION EXCHAtGE RESIN 

334 METHYL ISOBm'YL KETONE 
72 SYN'IUAS (2:1) FRCM NA'l'lraAL GAS 
78 ACE'I'ALDEHYDE BY OOE-STEP E'l1IYLENE OXID. 

212 ETHYLENE GLYCOL 
130 HEXAMETHYLENEDIAMINE FRaf ADIPIC ACID 

5000 T 
1000 T 

10000 T 
10000 T 
17417 T 
7000 T 

51057 T 
5555 T 

56970220 m3 
1560 T 
2000 T 

76382660 m3 
4680 T 

10000 T 
3950 T 
2188 T 
2000 T 
2591 T 
335 T 

28843740 m3 
1146 T 
842 T 
410 T 
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tblium Import Kln. $ 

180 CELLULOSE 36000 T 43.560 962 FATIS 52170 T 15.651 
161 CATALYST AND CHEMICALS 12926980 $ 12.926 348 LINEN OIL 9000 T 9.000 
607 PHENOL 16112 T 8.153 
476 MELAMINE 7000 T 7.070 
812 SULFUR 34560 T 5.875 
183 CHEMICALS 3957460 $ 3.957 
794 STABILIZER, SBR 560 T 2.150 

14 ACETONE 7131 T 2.111 
957 FMHLSTFIER 1600 T l.744 
555 NONENE (PF.'OPYLENE lRIMER) 2114 T 1.012 
532 NAPHTALENE 1790 T 0.984 
400 HYDRODHCMIC ACID 479 T 0.930 
577 OXIDIZED STARCH 2400 T 0.873 
477 MEMBRANE 16940610" 0001 0.782 • 699 FOrASSIUM PERSULFATE 400 T 0.704 
934 STABILIZER 130 T O.Cl-1 
746 SILVER CATALYST 913 GM 0.4:35 
693 roI'ASSIUM HYDROXIDE 662 T 0.473 
204 COI~!\LT A(,'l!.l'ATE. 4H20 36 T 0.456 

47 Ji.LUMINllM PELLETS 116 T 0.426 
9-10 HPMC 56 T 0.40~ 

11 ACETIC ANHYDRIDE 440 T 0.363 
297 DIV!NYLBENZENE,IN 55% 43 T 0.3'.::f} 
941 DIIPC 14 T 0.246 
124 BIJI'YLLI'!'HIUM -N 5 T 0.213 
397 HEXANE -N 376 T 0 .1138 
259 DICHLOROBENZENE-0 165 T 0.174 
762 SODIUM DIHYDROPHOSPHATE 118 T 0.159 
740 SILICA GEL 63 T 0.150 

83 BStlZOYL PEHOXIDE 31 T 0. 1 ?.4 
858 Tl1AC 32 T 0. 11:. 
172 CATALYST,MTBE 7 T 0.1.~4 
586 PD CATALYST , TDA 8 ,. o. o~:i3 • 484 METHANOL SYN'I'HISIS GAS CATAf..YST 6 T o. ose. 

69 ANTIMONY TRIOXIDE 15 T 0. os:-: 
582 PAI11ITIC ACID 63 T 0.072 
567 CCTANOIC ACID 167 T o. Or:>2 
566 CCTANE-N 19 T 0.04~ 
465 MAGNEZIUM SILICTE 450 T 0.045 
116 BUTYL STEAR.ATE 30 T 0 ,1:4') 
71:3 FEFOf\l1HlG CATALYST ::! T (J. (;23 
790 SOYBEAN OIL 30 T 0.033 

81 BENTONITE 710 T 0.0~2 

537 NA?H'I"dENIC ACID 39 T 0.;'~.1 

44 ALtlMINA 71 T o. o;:.c 
163 CATALYST(ALK) 5 T 0.025 

25 ACTIVATED CARBON 8 T 0. (12~) 
503 MET'rlYL-N 2-P'iRROLIDONE 7 T 0.024 
576 OXALIC ACID 15 T 0.017 
117 Br.J'tiL-T CATEC.'HOL 3 T 0.017 
8f,i> THIPllENYLMETHANE 7 T O.Ol'f 
213 COPPER IDIDER 4 T 0.014 
206 COP.AI..T NAPHTHENATE 2 T 0.014 
463 11Af;NEZIUM ACETATE. 4H20 1 T O.OC!P, 

'!Pl; f/1f>TrJM 4 T (•. oua 
419 HYDHCXo!lllNONE 2 T 0.007 



• 

• 

!) lfi MHA- EllA CX>l,-ll.YMl~H 
690 POLYVINYL ALCOOOL 

3T 
1 T 

O.Ofl5 
0.(102 



• 

• 

t'.edinm 

180 CELLULffiE 
962 FAIT3 
161 CAT/>LYST AND ClmfiCALS 
348 LINE.~ OIL 
607 PHENOL 
476 MEL.~"iINE 
812 st.rLFUR 
183 CHEMICALS 
794 STABILIZER, SBR 

14 A~'E 
957 EMULSIFIER 
555 NONENE{POOPYLENE TRIMER) 
~.~2 NAr1ITAT,ENE 
400 HYDROBRCtHC ACID 
577 OXIDIZIID ST~ 
477 MEMBRANE 
fi99 PCYrA:-:'SIUM PERSULFA'l'E 
934 STABILIZER 
746 SILVER CATALYST 
698 PCYI'ASSH11 HYDROXIDE 
204 COE~LT ACETATE. 4H20 

47 ALUMINUM PELIEI'S 
9'10 nmc 

11 ACi!.i'!C ANHYDRIDE 
"237 DIVI~YLBENZENE. IN 55% 
941 DIIFC 
124 B!JI'YLLI'IiUUM -N 
397 ~ .... ~"E -N 
2~.9 DIC°h'I.OROB~ZENE-0 
762 SODIUM DIHYDROHIOSPHA'l'E 
740 SILICA GEL 

33 BENZOYL PEROXIDE 
8~.S TMAC 
172 CATALYST,MTBE 
586 PD CATALYST , TDA 
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4!'·1 Mrm!Mk'IT. SYrmlISTS GAS CATALYST 
W ANT HK1NY 'l'I<IOXIDE 

582 PALl1ITIG ACID 
567 OCI'ANOIC ACID · 
566 OCTANE-N 
465 f".1AGNEZii.IM SILTCTE 
116 Btl'I'YL STEARA'l'E 
723 REFO?MIN'..1 CATAf...YST 
790 SOYEEt.N OIL 

81 EENTONITE 
537 N/,f1mlENIC ACID 

44 !,f,f"iMTUA 
1~3 CATA~YST{ALK) 
25 ACTIVATED CAI<r:f.>N 

503 l:iETiff'..,-N 2-PYROOLIOONE 
576 OXALIC ACID 
117 B:JTYl,-T CATECHOL 
886 TnPlil!:tffi.HETHANE 
213 COPPER PCMDER 
206 O:lBALT NAPfITHENATE 
'1r,~ Mtt;NRZT!lM AOOJ\TE.4H20 
'(8f; ~)JJ!IJ11 

419 HYDROOUINOOE 
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Mln. $ 

36000 T 43.560 
52170 T 15.651 

12926980 $ 12.926 
9000 T 9.!lOO 

16112 T 8.153 
7000 T 7.070 

34560 T 5.875 
3957460 $ 3.957 

560 'i' 2.150 
7131 T 2.-111 
1600 T 1.744 
2114 T 1.012 
1790 T 0.984 
479 T 0.930 

2400 T 0.:373 
16940610 s;nt 0.78~ 

400 T 0.704 
130 T 0.614 
913 GM oAes 
662 T 0.473 

36 T 0.456 
116 T o.~2e 

56 T 0.409 
440 T o .. :3t"":3 

48 T 0.320 
14 T 0.246 
5T 0.213 

376 T o.1ae 
165 T 0.17-~ 
118 T 0.159 
63 T O.lf-0 
31 T 0.124 
32 T 0. :U5 
7 T O. J.14 
8 T 0.093 
6T e .. o~~g 

15 T 0.032 
63 T 0.072 

167 T 0.062 
19 T O.C48 

450 T 0.04!=, 
30 T 0.040 
3T 0.0~3 

30 T 0. 0::2-
710 T o.;.122 

39 T 0.(·31 
71 T 0. 03(1 
5T o. (l2f, 
8 T 0.025 
7 T 0.024 

15 T o.on 
3 T 0. 017 
7 T 0.017 
4 T 0.014 
2 T 0.01 1\ 

1 T o. oor; 
4T o.coe 
2 T 0.007 



• 

• 

516 MMI\- EHA OOPOL YMF.R 
690 POLYVINYL ALCXt10L 

3T 
1 T 

0.005 
0.002 
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Medium Jbnesti.c P.Jl"Cbase Hln.L.C. 

341 Einl'LENE 214460 T 75.707 
4: ELECTRICITY 806837600 kWh 40.341 
714~ 116177 T 25.~-~-~ 
82 BENZ9m 103723 T 23.337 

3 STE..~ 2960231 T 21.6€8 
539 NA'I'lJP.AL GAS 1377930000 T-cal 21.495 
133 C4 FRACTIOO 89972 T 14.305 
921 XYLENE-P 29071 T 12.675 
574 OLEtli 68000 T 8.092 
56 AMMONIA 54902 T ... 7.302 

1 COOLI:OO WATER 289659500 m3 7.270 
919 XYLENE-0 16834 T 4.326 

2 P~WATER 35610470 m3 3.561 
549 NITRIC ACID(99%) 9162 T 3.~•lS 
735 SALT 256698 T 3.054 
807 ~JJLFL1R TRIOXIDE 9892 T 2.809 
862 TOLUENE 10789 T 2.201 
548 NITRIC ACID(60%) 5493 T ~.472 

5 Ih"ERT GAS 21404230 m3 1.429 
322 ETHANOL 2375 T 1.306 
755 SODIUM CARlntATE 5991 T 0.~~~3 

269 FUEL 131887900 T-cal 0.936 
458 LIME 15630 T 0.930 
403 HYDI\OCHLORIC ACID 2661 T 0.854 
894 UREA 7345 T 0.705 
912 WA'l"ER DEIONIZED 267000 m3 0.664 
854 TITANIUM DIOXIDE 210 T 0.317 
176 CA~STIC SODA BEADS 180 T 0.1$3 
572 OLEUM (AS 40%) 806 T 0.111 
482 XEnIANE 506 T 0.104 
456 LIME ,HYDRATED 1516 T 0.084 
382 HCL ACID (AS 22 BE) 500 T 0.058 
697 MASSIUM CARB"JNATE 53 T 0. 02"( 
750 SODIUM BICAROONATE 128 : 0.026 
328 ETHYLENE DICHLORIDE 110 T (;. ~25 
618 PH:)SPHORIC ACID (INDUSTRIAL GRADE) 33 T 0. 02:;. 
406 HYDW.GEN ( 97 VOL % ) 85559 m3 0.fJ10 
7C6 snnrnM HYDR<nEN SULFIDE 8 T 0.C!il7 
J81 HGL ACID (AS 20 BE) 9 T O.MO 
948 AIR 257882 T 0.000 
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Medi•• D:mest.ic Sale IO.n.L.C. 

983 FOLYURE'n1.ANE RESINS 40000 T · 12S.OOO 
998 CEL! .W..ffiR FIIERS 30000 T 120.000 
148 CAPROLACTAH 50000 T 103.000 
659 FOL~ TEREPm'H.'1.ATE MELT 50QOO T 75.000 
6€:4 roLYErnYI..mE, LINEAR LD 100000 T 70.300 
300 ST'iRENE-Blrl'ADIENE Rl1BBfiR 50000 T 48. 7(11 
f.S.'J POLYVINYL ACETATE LAT·'X AS 1~ 40000 T 42.000 
989 AIJ\YD RESINS 15000 T 42.000 
7 49 SODitlf ALKYLP.ENZYL Stll'()fATE 40000 T 40.000 
747 SOAP 40000 T ~.680 
693 POLYVltl'!L <FuORTIE 50000 T 30.950 
24 ACRYLam'RILE 30000 T ~0.300 

702 PRI~.RY ALCCHOL mmYSOLFATE 10000 T ~0.0-JO 
317 EPOXY ,LI<;UID, OOEBA 10000 T ~'6.700 
£.'34 POLYSTYREHE HIGH IMPACT 30334 T 26.421 
254 DI -OC'l'YI. Hrl':-IALATE(IXP) 30000 T 23.100 • 681 POLYPP.CFfLlmE 30000 T 19.260 
891 UNSA11.JRATED POCYliS'l'ER 10000 T 1e. ::,'ln 
t.47 ror.vrnrADH•lU~ 10000 T rt. :::10 

~,._;5 NYli~t f6 <lflfS 5000 T 1s.o:.o 
999 MEL.l\MINE - FC>m'..ALIEIYDE RESIN 10000 T 13.0CO 
557 ~ E'IIDXYLATE 10000 T 12.00C 
673 POLYME'l'HYI.HETHACRYLA'l'E SHEET 5000 T 10.000 

23 ACRYLC1'."ITRILE-BUI'ADIENE-STYRlmE(ABS) 5000 T 9.7~.o 

939 GLYCERIN CRUDE 7390 T 9.607 
379 GLYCERIN 5000 T 9.4CC 
893 UREA-FGW.ALDEHYDE RESIN SYRUP 13000 T 8.840 
606 PHENOL-FORMALDEHYDE SYRUP 10000 T 8.000 
499 ME.i'HYL TEI\1'IARY-BUI'YL E'l'HER(M'I'BE) 34701 T 7.946 
178 CAUSTIC SODA 38915 T 6.Cl~· 
662 roLYETH'ILENE. HI ~ITY (IOIDERD) 10000 T ~ ?":·:'\ 

.... t•J\ 

428 IOl~-EXCHfu"UE RESIN 1000 T 5.280 
61 ~JITHRAQUINONE 1000 T 5 .. Q.~;) 

262 DICHLOROPROPYT....ENES 5341 T 4 .4-i-~ 
872 TRIE'I'H.~NE 2000 T 4.040 

• C'.:'. Al-t·!ON!Uf1 SULFATE 8"7500 T 4.Cl6 
401 Hi'OOOCHLORIC ACID (DIWl'E) 24423 T 4:. 0!:5 

~€6 FUEL GA3 224466900 T-cal 3.501 
437 l-IF.'I'HYL METIIACRYLATE 2000 T z .. :.c•t: 
997 BENZOIC ACID 2000 T 2.42'.) 

26 ACETYLSALICILIC ACID 500 T 2.0•"<i 

953 TOLtl.~ DIAMINE (CRUDE) 1112 T 1.:.r:z 
443 rsnPROPANOL 2000 T 1.4f.3 

1U7 f'JJl'ANOr.-N 2009 T 1. 197 
271 DIKJ'h'YLENE GLYCOL 1884 T 1.G7!) 

985 SODIUM FORMATE moo T 0. 7~?3 

9~4 Al110NIUM B!Stri..FATE 8050 T 0.673 

875 TRIETIM.ENE GLYOOL 493 T 0.563 
364 FORMIC ACID (IN 85%) 1000 T (\. 510 

515 MIXED DIBASIC ACID 572 T 0.139 

265 DIETHArllJ..AMINE 140 T 0.13:-. 

31 ADJPJC ACID 100 T 0.13~i 

710 Pf.'(}P'fI..l!.1'1E OXIDE IN SOLUl'IOOCIMPURE) 384 T O. HI? 

432 ISOBUTANOL 219 T 0.101 

523 MONOIITHANOLAMINE 60 T 0. (If.':; 

395 HEX.\Mft:TIM.ENEIMINE 10 T 0.03$ 

?,JO snr.~·rmrc ACID< IN 65%) 948 T 0.017 

3B4 HF.AV' AliINE 16113 T 0.016 



• 

• 

·112 Pf«."f'l'Ll*:. (DILUTE) 
152 CARllfi DIOXIDE 

-8i'-
60 T 

16622 T 
0.007 
0.000 
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!tedium Gross Prab:ticn llln.L.C. 

983 R1LYURE'llWc""E RESINS 40000 T 128.CK!O 
99~ c::LWLffiE FIBl!.TiS 30000 T 120.00C 
148 CAPRCLACTAM 50000 T 103.000 
659 PCLYE'nIYLBNE 'l'mmmIALATE MELT 50000 T 75.000 
664 POLYE'I1fYIJmE, LINEAR IJ> 100000 T 70.300 
800 SI'YRENE-BOTADIBNE ROiaR 50000 T 48.700 
6e8 POLMNYL ACETATE LATEX AS 1~ 40000 T 42.000 
9S9 ALKYD RESINS 15000 T 42.000 
7 49 SOOitlt AIXYiamYL SOLFC&TE 40000 T 40.WO 
747 50!\P 43475 T 38.779 
832 TmEml'ALIC ACID 42815 T 34.330 
675 FOLYCL, TRIFUtD"IC&L POLYETHER 30000 T 33.•)00 

24 ACRYL001TRIIR 31254 T 31.!if)3 
693 PC(.YVJNYL rnLORIIE 50000 T 30.950 

• 903 VINYL ACETATE 40800 T SO.Be~ • 
702 PRIMARY AUXllCL E'mOXYSULFATE 10000 T S0.000 
379 GLYCERIN 14300 T 26.B34 
317 EPOXY ,LIQUID. OOJmA 10000 T 26.700 
460 LINEAR OLEFIN,Cll-C12 28030 T 26.516 
684 POLYSTYRENE HIGH IMPACT 30334 T 25.421 
905 Vlh"YL Clll.OOIDE 50500 T 24.997 
860 TCLUENE DIISOCYANAT1!:<TDI) 13200 T 24.816 
254 DI-ocnL Hrl'HALATE(OOP) 30000 T 23.100 

40 AU.YL OILORIDE 19784 T 22.7~2 
23-9 CYCLCHEXANE 54015 T 22.303 
647 FOLYBUTADIENE 12457 T 21.426 
178 CAUSTIC S(()A 116016 T .rn. n:;: 
681 FOLYPOOPYIBNE 30000 T 19.260 

10 ACETIC ACID 31729 T 19.069 
891 lJNSATURATID POLYESTER 10000 T 1e.3oo 
859 TOLUENE DIAMINE 10768 T 113.198 
801 STYRENE 46784 T 17.169 
711 PROPYLENE OXIDE 20036 T 17.010 

• 102 BUTADIENE 51761 T 16.408 
327 ETIMmNZENE 54678 T 16.29~ 

565 NYim 66 CHIPS 5000 T 16.050 
999 MELAMINE - FORfALDEHYDE RF.SIN 10000 T 13. (1110 

285 DUH'ITiOTOLUENE 16842 r 12.260 
557 NOUYT.F11EOOL E'IIDXYLATE 10000 T 12.000 
331 EnffLENE OXIDE 15188 T 11.846 
187 CHif 1RINE 101501 T 11.672 
418 HYDRCGEN 111144452 m3 10.825 
316 EPICHLORCllYDRIN 5555 T 10. 721 

673 FOLYME'I1iYU'IE'niCRYLATE SHEET 5000 T 10.000 
23 ACRYLONITRILE-BUTADIENE-ST'lRENE{ABS) 5000 T 9.750 
86 BJSF1JENOL A{EPOXY GRADE) 6740 T 9.705 

939 GLYCERIN CRUDE 7390 T 9.607 

363 FOR'1ALDEHYDE 15348 T 9.515 

623 PH'n!ALIC ANHYDRIDE 18559 T 9.372 
B93 llREA-FOr&LDEHYDE RESIN SYRUP 13000 T 8.041) 

4.97 M'i!.1'HYL METHACRYLATE 7000 T $.".'~JI 

606 .f1ii..""¥.>L-FORMALDEHYDE SYRUP 10000 T &.000 
493 MF.1 H'iL 'l'ERTIARY-Bl11'YL E'lllER ( l'fl'BE) 34701 T 7.946 
330 E'I'HY!..ENE GLYCOL 18259 T 7 .f·41 

819 SYNI'HF.SIS GAS(3:1) 76382660 m3 7 .004 

704 PRIMAf({ ALCXtIOW LINF.AR, C12-C15 4680 T 6.·1~·8 

l~>~:i CAri[1~ I>WULFIDE 12150 T 6. tP,4 

662 POLYE'M'LF.NE, HI DENSIT'i (FUIDERD) 10000 T 5.730 
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428 ru~ -Jt:XC.lW[;E RESIN 1000 T 5.282 

31 AD!PTC ACID 3950 T 5.254 
485 ~~1[{, 51057 T 5.156 
514 KIXID BUI'YUNES(ll1l'ADIENE RAFFINA'i'i) 49484 T 5.146 

67 ANmR.i\QOitom 1000 T 5.040 
110 lllTmE-1 9860 T 4.782 
614 HICffiEN 17344 T 4.4.74 
262DI~~ 5341 T 4.444 
134 MTBI RAFFIP.A'l'i 27900 T 4.436 
596 PmT"AERI'nmITCL Tml 3000 T 4.410 
872 TRIETH.~1U..AHINE 2000 T 4.040 
62 J.J-R""tflt1t SOLFATE 87500 T 4.016 

4.'Jl h'YDf(OfL(IUC ACID CDIUJTE) 24423 T 4.005 
394 HEXAHE'l'HYLENIIAMINE 2598 T 3.924 
156 CARf()I KE'JXIIE 18836660 m3 3.522 
366 FUEL GAS 224466920 T-cal 3.501 
811 SIJLFORIC ACID 72967 T 3.356 
558 tWYLPHm:I. 3612 T ~-229 
997 PJillZOIC ACID 2000 T 2.420 . 818 SYNTHESIS GAS(2:1) 28843740 m3 2.379 
578 OXYGm 51576 T 2.377 
26 ACETYLSALICILIC ACID 500 T 2.000 • 443 ISOPOOPANa. 2591 T 1.901 

469 ~.!.RIC ANHYOOTIE 1560 T 1.638 
953 TCilJENE DIAMINE (CRUDE) 1112 T 1.502 
364 FOiMIC ACID (IN ~) 2800 T 1.428 
107 arI'AOOL-N 2009 T l.i97 
636 POLY(STYRENE-DVB) C 8% DVB) 550 T 1.111 
271 DIET'rlYLENE GLYOOL 1884 T 1.079 
985 SC'DilM FCeiATE 1800 T 0.793 

7 ACET.\LDFJIYDE 1146 T 0.709 
944 J..a'ft:tnll1 BISOLFATE 8050 T 0.673 
875 TRIE.111YLENE GI.Yax. 493 '!' 0.563 
494 METHYL ISCB1I'YL ~ 335 'l' 0.338 
515 MIXED DIBASIC ACID 572 T - 0.139 
265 DIE"IlWKLAKINE 140 T 0.135 
369 FUEL 18769620 T-cal 0.131 
710 POO!T....ENE OXIDE IN SCLU'l'IOO(IMPCJRE) 384 T 0.107 
432 ISOBOTANOL 219 T 0.101 
523 rctmmAOOL.\MINE 59 T 0.052 
395 HOO.METHYLHIMINE 10 T 0.035 

• 810 SULFURIC ACID(IN 65%) 948 T 0.017 
3H4 Hft ... Rf f AMINE 16113 T (1.016 
712 Pl\Ul'YLENE, (DILUTE) 60 T 0.007 
152 CAR~ DIOXIDE 16886 T 0.000 
410 lf'lD001m CYANIDE 3344 T 0.000 
342 E'I'JM11EXAM)L-2 20700 T 

3 STF.AM 205571 T 
4 ELF.c'l'RICITY 12842364 kWh 
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Problem title: AOOERlAN a@UCAL INIXETRY - Am QmM 

Fr.actional ~timizatioo 

M.."\..icimi.ze: 
PDA Yearly Profit 

mil.L.C. 
-------------------------- = 0.229 ----InVf£tment 

mil.$ 

Scenario: 

0. < Inv.:-:stment < 2000. ( 61.6%) mil.$ 0. < ACETIC ACID < 1000. ( 0.0%) T .. 
0. < ACR'JYHi: < lfl{}O. ( 0.0't) T N._.l\Yl,t.til'11Ul.E-IDfADII!»:-S'l'YRENE(AE5) = 5000. (100.0X) T ACRYLOOITRILE = 30000. (100.0%) T 0. < ACETYL..~ICILIC ACID < 500. (100.at) T • 0. < Ahil-:RAQOIOO.'m < 1000 . (100.0%) T 0. < arm, ACETATE(talW.) < 1000. ( 0.0%) T 

<'.APTIOJ .Af!TAH = 50000. (100.0%) T 
0. < Ci'lRRfi PLACK (HAF) < 30000. ( 0.0%) T 
0. < METHYLENE CllLORIDE < 2000. ( 0.0%) T 
0. < CITRIC ACID < 1000. ( 0.0%) T 

30000. < DI-OCTYL Hfl'HALATE(OOP) < 40000. ( 75.0%) T 
0. < EPOXY ,LIQUID, OOEBA < 10000. (100.0%) T 
0. < E'niYLENE GLY<XJL < 10000. ( 0.0%) T 
0. < FLOORCr.-ARB:N 11 < 2000. ( 0.0%) T 
0. < FORMALDEHYDE < 1000. ( 0.0%) T 

1000. < FOOMIC ACID (IN 85%) < 3000. ( 33.3%) T 
0. < GLYCERIN < 5000. (100.0%) T · 
0. < 100-EXCH.~ RFSIN < 1000. (100.0%) T 
0. < ISOPROPANOL < 2000. (100.0%) T 
0. < L-LYSINE < 10000. ( 0.0%) T 
0. < ME'I'HICltINE-DL < 10000. ( 0.0%) T 

METHYL METHACRYLATE = 2000. (100.0%) T 
NONYJ,PHF.NO£, R'J'i IOXYI .ATK = 10000. (100.0%) T 

•• 10000. < f1fENOL-FORMALDl!llYDE SYRUP < 40000. ( 25.0%) T 
0. < PHENOL < 1000. ( 0.0%) T 

t.0000. < FOLYF.TllYLENE TEr<Er1mIALATE MELT < 80000. ( 62.5%) T 
R)LYETHYLENE, LINEAR LD = 100000. (100.0%) T 
POLYMETIMlfETHACRYI..ATE SHEET = 5000. (100.0%) T 
F<'..L YPOOPfLF.NE = 30000. (100.0%) T 

30000. < POLYSTYRF.NE, IMPACT MODIFIED < 40000. ( 75.8%) T 
40000. < POLYVINYL ACETATE IATEX < 60000. ( 66. 1"-'> T 
50000. < POLYVINYL CHLORIDE < 70000. ( 71.4%) T 

PRIMARY ALCOOOL ETHOXYSULFATE = 10000. (100.0%) T 
0. < PROPYLENE GLYCOL < 2000. ( 0.0%) T 

30000. < SOAP < 40000. (100.0%) T 
40000. < SODIUM ALKYLBEN:lYL SULFONATE < 50000. ( 80.0%) T 

S'l'YRF.NF.-BrJ'I'ADIEtlE RUBBER = 50000. (100.0%) T 
0. < TRIE'nIANOLAMINE < 2000. (100.0%) T 

UNSATURATED POLYESTER = 10000. ( 100. 00.{) T 
5000. < L'REA-FORMALDEHYDE RESIN SYRUP < 13000. (100.tm) T 

0. < PEOCHLOROETHYLENE < 2500. ( 0.0%) T 
10000. < f(;LYUFE'mANE RESINS < 40000. ( 100. Cl°~) T 

0. < HYDRAiYNE < 1000. ( 0.0%) T 
0. < ALKYD RESINS < 15000. (100.0%) T 
0. < BENZOIC ACID < 2000. (100.0"-') T 
0. < GELLULOOE FIBERS < 30000. (100.0%) T 

~,ooo. < t1J•:I.AMINE - h'Oflf1Afl.l~lM>E RESIN < 10000. (100.0%) T 



• 
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Fixed Capital lnV&>tment - ECI 
fumestic Investment : 

m Net Income - NI : 
NI/FCI : 
-'DA Import : 

l:. :\ Ibnestic Sale : 
Producticn Profit : 

Sil&!ple Rate of Return : 
Production Import : _ 
J);)mestic Sale of Production : 

Hanufact. Value Added - MVA 
MVA/~I : 

Gross Production Valt;e - GN 
MV.'VGPV : 

Fx~rt : 
Domestic Purchase 
Direct Labour : 
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1720.220 mln.$ ( 1232.422 ) 
0.000 mln.L.C. 

282.729 mln.L.C. 
0.164 ( 6.1 years ) 

129.448 mln.$ 
1047.967 mln.L.C. 
282.729 mln.L.C. 

0.164 ( 6.1 years ) 
129.448 mln.$ 

1047.967 mln.L.C. 
576.846 mln.L.C. 

0.335 
1562.704 mln.L.C. 

0.369 
0.000 mln.$ 

'ZT7.165 mln.L.C. 
868 Dal 
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Proc&ss 

Project 

433 ::.OOU:ii ALXYLBENzn. SULFC&TE 40000 T 19 F'OLYOL TRIFOtCI'ICIW. POLYE'111ER 30000 T 498 ALKYD RFSINS 15000 T 514 CELLOLOOE FIBERS 30000 T 504 SOAP 43475 T 47 POLYSTYRENE filGH I~ACT 30334 T 67 POLYETHYLENE TEREHITALAra HELT FRCtf TA 50000 T 154 PRIMARY ALCOHOL I E'l'OXYSOLFATE I SODHI! SALT 10000 T 174 POLYVINYL ACETATE LATEX 40000 T 56 STYRENE-BU'I'ADIENE ROBBER BY JHJL.POLYM. 50000 T 62 CAPROLACTAM FRCli CYCLOOEXANE 50000 T 75 OXYGEN BY AIR FRACTIOOATIOO 51118 T 23 Hrl'HALIC ANHYDRIDE AIR OX. OF CHM.mm 17720 T 105 Bi11'ADIF?-.1E (&-\SF) 25637 T • 127 romfAI.IEM)E Fl\(fl METHAOOL 15348 T 
B5 CYC'"i...lilEXANE Fl llYDROOmATIOO OF BmZENE 50950 T 

497 FOLYORETHANE RFSINS 40000 T 
22 DI-ccTYLFH'l'ALATE FRai PH'l'ALIC ANHYDRIDE 30000 T 

135 LINEAR OLEFINS (SHELL) 28030 T 
38 F'OLYPROPYLENE (AnUl) 30000 T 
74 CA~. MCBX>XIDE FRa1 SYNI'GAS 18833010 m3 

468 UNSATURATED POLYESTER RF.SIN 10000 T 
36 POLYETHYLENE ILD (UCC) 100000 T 
43 VINYL ACETATE FRa1 ETHYLENE 40800 T 

221 GLYCERIN 14300 T 
68 TERmITHATIC ACID FRCM P-XYLENE 42815 T 

110 DINITROTOLUEh1E BY NITRl\TION OF TOLUENE 16842 T 
39 POLYVINYLCIIlJ)lHDE BY SUSPENSIOO POLYMER. 50000 T 
32 CHUJRrt-rn: (MEl1BRANE PRCCESS) 99893 T 
15 MTBE F!n1 MIXED B(1I'ENF.S 25846 T 

1~,3 'f1)LIJI!.'NE DIA.'1INE FRCtI DINITROTOLUENE 10768 T 
159 TOLUENE nTISOCYANATE 13200 T 
146 PHcroENE i!i.~ CHIJ>RINE AND ~ tDK>X. 17344 T • 20 Blm:NR-1 F00'1 M'I'BF. RAFFINATE 9860 T 
45 ACl!:'!'IC ACID l!Tt'(.(1 ME.1'HANOL 31440 T 

145 NONYLPHENOL ETHOXYLATE 10000 T 
235 EPOXY I LIQUID' OOEBA 10000 T 
189 ALLYL CHLORIDE BY CHLORINATION OF PROP. 19784 T 

16 2-ETHi'LHEXANOL (OXO POCCESS) 20700 T 
169 NONYLPHENOL BY AN ION EXCHANGE CAT.PRCC. 3612 T 
104 BlTI'ADIENE FRCl1 N-WI'ENES (PETRO-TEX) 9024 T 
206 ION EXCHANGE RESIN 1000 T 
71 ACRYLONITRILE BY PROPYLENE AMMOOXIDATION 31254 T 
27 FOLYMETHYI.METHACRYLATE 5000 T 

513 ACE.1'YL.SALICILIC ACID 500 T 
495 P~"TAERYTHBITOL 3000 T 
128 FORMIC ACID (IN 85 ) (:&.SF) 2800 T 
251 CARPfJN DISULFIDR 12150 T 
101 BISPHENOL A FR«l1 PHENOL AND ACETONE 6740 T 
471 fJli'EA-FORMAWEHYDE SYRUP 13000 T 
422 SULFURIC ACID ?001 SULFUR 72952 T 

17 PJ\'OPYLENE OXIDE BY ETHYLBENZENE PROCESS 20036 T 
411 FOLE(STYRENE-DVB) (8 DVB) 550 T 
116 ETHYLBEZNENE BY VAFOR-PHASE ALIC BENZEN 54678 T 

41 VINYL CHLORIDE 'BY OXYCHLORINATION 50500 T 
IJ?, AJ~; ff{ ~l11JLSTON/l1A~ Pt':>T.YMft:IHZATJON 5000 T 
1~3 AtrI'HIWiUINONE FRC'..M NAPHTALENE 1000 T 
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:)58 PHEOOL-FOIM.~ RESOL SYROP 
515 MEL.'lMnm - FOOHALDEHYDE RESIN 
70 ETHYLENE GLYOOL AND E'lllYLENE OXIDE 
13 Mh1'HYL ME'l'HACRYLATE CYAtUIYIJUN FRCXE)S 

217 F!-'ICHLORCHYDRI~ 
33 ME'l'Hf~JL FRCM NATilRAL GP.S 
30 HYDii'((im FRtlf NAnJtiAL GAS 

511 BENZOIC ACID 
73 STh"mAS (3: l) FRCtf NATURAL GAS 

211 PRIMARY ALKOHOLS C 12-C 15 
26 TRIETllAt{)L AMINE FRa1 EO mD NH3 
21 ISOPROPAQ.. BY CATiat EXOWCE RESIN 
72 SYNTGAS (2:1) FRaf NA'IURAL GAS 

212 E'IHYLENE GLYOOL 

10000 T 
10000 T 
17417 T 
7000 T 
5555 T 

47799 T 
52018410 m3 

2000 T 
76367840 m3 

4680 T 
2000 T 
2591 T 

28843?40 m3 
842 T 
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lhl.lum lqx>rt Mln. $ 

180 CElLUI.ffiE 3600-"' T 43.~:50 
962 FA'ITS 521'f:" T 15.651 
161 CATALYSf AND <EMICALS 12664360 $ 12.664 348 LINEN OIL 9000 T 9.000 607 HJEIDI. 16112 T 8.!53 476 MELAMINE 7000 T 7.070 812 SULFUR 34555 T 5.874 
647 :roLYBlrf ADIENE 2457 T 4.643 
183 CHEMIC..~ 3937785 $ 3.937 
794 STABILIZER, SBR 560 T 2.1!:00 

14 A<AITONE 6694 T 1.981 469 MAJ,F.IC ANHYDRIDE 1560 T 1.801 9f..7 l!llULSIFIEH 1600 T 1.744 
555 NONENE(PI\\IPYLENE TRIMER) 2114 T 1.012 • f;32 NAPrITALENE 1790 T o.~):?4 
400 JWRC>HalMIC ACID 479 T I) .9:)1) 
t:rr OXJ DI ZED srARCH 2400 T 0.873 

7 AGETALDfillfDE 1146 T 0.77!) 
47? MFJiBRANE 16672220 SQQt 0:110 
699 PC/l'ASSIUM PERSULFATE 400 T 0.704 
74€ SILVER CATALYST 913 GM 0.435 
e98 I~:trR~SillM llYJJfiOXIDE 662 T 0.472 
204 COBALT ACETATE.4H20 36 T 0.45r3 

47 ALUMINUM PELLETS 116 T 0 .4~:8 
940 HFMC 56 T !i.40!1 
494 METHYL ISOBOTYL KETOOE 335 T , 0.37!:. 

11 ACETIC AN'rlYDRIDE 440 'I' 0.363 
297 DIVINYLBENZENE,IN 55% 48 T 0.326 
941 DIIFC 14 T 0.246 
259 DICHLOROBENZENE-0 165 T 0.174 
762 SODIUM DIHYDROffiOOPHATE 118 T 0.159 
740 SILICA GEL 63 T 0.150 

83 BENZOYL PEROXIDE 31 T 0.124 • P,~3 TMAC 32 T 0.11~· 
!A~C ! 'f J f;/ITALY: :T , 'flJA 8T n. 0~~3 
172 CATALYSf, M'I'BE 6T 0.091 
69 ANTIMONY TRIOXIDE 15 T 0.082 

484 I1E.'THANOL SYNTHISIS GAS CATALYST 6 T 0.082 
567 CCTANOIC ACID 167 T 0.062 
566 CCTANE-N 19 T 0.043 
465 ~.AGNEZIUM SILICTE 450 T 0.045 
116 BUTYL STF.ARATE 30 T 0.040 
790 SOYBF.AN OIL 30 T 0.033 

81 BENTONITE 710 T 0.032 
537 NAPHTHENIC ACID 39 T 0.031 
723 REFOPMING CATALYST 3 T 0.03! 

44 ALUMINA 71 T 0.030 
163 CATAI.YST(AI.K) 5 T 0.025 

25 ACTIVATED CARBON 8 T ('. (( ~. 

503 ?-m'HYL-N 2-PYRROLIOONE 5 T (1.018 

576 OY.ALIC ACID 15 T o.cn 
117 BTJI'YL-T CATECHOL 3 T 0.017 
1386 Tii'IPHENYLME.i'HANE 1 T 0.017 
463 MAGNEZIUM ACETATE.4H20 1 T 0.008 
7P,f.i SODIUM 4T 0.008 
419 li'!f;;~(t)fJHfONE 2 T 0.007 

~16 1"!1·~. :·:Hf.. COf-<JLYMER 3T 0.005 
t";~~; : : ,:.,·[,::~ .. ~ ALCOHOL 1 ':' 0.002 
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HediUID ~tic Purchase MJn_L_C_ 

341 E'I'fffLENE 203491 T 74.St'l 4 ELECTRICITY 781477000 kWh 33. C17:3 714 PROPYLENE 116110 T 25.54-1 82 BENZENE 100852 T 22.691 539 NATURAL GAS 1313190000 T-cal 20.48~· 3 STFA"i 2766300 T 20.243 921 XYLENE-P 29071 T 12.675 133 C4 FRACTION 67012 T 10.€~4 574 OLEUM 68000 T S.C!92 56 AMMONIA 54767 T 7.234 1 0..'X>LI~ WATER 279330500 m3 7.011 919 XYLENE-0 16834 T 4.32€ 2 PROCESS WATER 35492400 m3 ~.5r.9 • 549 NITRIC ACID(99%) 9162 T 3.518 
735 SALT 252791 T ~.ooe 
807 SULFUR TRIOXIDE 98l1~ T 2.f.09 
862 TOLUENE 10789 T 2.2n1 

5 INEHT GAS 21036550 m3 1.40~. 
322 ETHANOL 2375 T 1.306 
755 SODIUM CAR.OONATE 5935 T 0.949 
458 LIME 15630 T . 0.830 
403 HYDROCHLORIC ACID 2639 T 0.847 
369 FUEL 114530100 T-cal 0.313 
548 NITRIC ACID(60%) 2997 T o. ec:3 
894 UREA 7345 T 0.705 
912 ~IATEH DEIONIZED 267000 m3 0.664 
854 TITANIUM DIOXIDE 210 T 0.317 
l 7G CAU:~'fIC SODA BEADS 180 T n. lS3 
f.·72 OLJr.lM (AS 40%) 806 T 0.111 
482 Mft:I'HANE r-~·~ T 0.104 
~82 H8L ACifl (Af. 22 P.E) ~: •• T 0.058 
f,:37 I~1fA:3;~Il.JM CAHEOtfATE 53 T 0.027 

• 750 SODIUM BICARBONATE 128 T 0.026 
328 E'J'H'ff..,,~ DICHLORIDE 110 T 0.025 
618 PHOOPHORIC ACID {INDUSTRIAL GRADE) 33 T 0.023 
766 SODIUM HYDROOEN SULFIDE ST 0.007 
948 AIR 255590 T 0.000 
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Kedium ID.estic Sale Hln.L.C. 

9133 POLYURETHANE RESINS 40000 T 123.000 993 CF.LLULJ.~E FIBERS 30000 T 120.000 148 Cll~1LACT!J1 50000 T 103.000 659 POLYET'tlYLEh1E TEP.EFlITHALATE i-IELT 50000 T 75.000 664 P:}LYfillM..EtE, LINEAR LD 1000:,0 T 70.300 
8:)0 STIRENE-BOTADIENE RUBBER 50000 T 43. 701) 688 roLYVINYL ACETATE LATEX AS 100% 40000 T 42.00i) 939 ALKYD RESINS 15000 T 42.000 749 SOD!tl1 ALKYLBENZYL SULFOOATE 40000 T 4(}.000 747 SOAP 40000 T 35.680 693 POLYVINYL CHLORIDE 50000 T 30.9SO 24 ACF:YLOOITRILE 30000 T 30.300 702 PRIMARY ALCX1IOL ETHOXYSULFATE 10000 T 30.000 317 EPOXY ,LIQUID, OOEBA 10000 T 26.700 • 684 POLYSTYRENE HIGH IMPACT 30334 T 26.421 
2f.4 DI -OC'l'YL PHTHALATE(OOP) 30000 T 23.100 
€81 ~)LYPROPYLENE 30000 T 19. :'.60 
H91 UNSATURATED Fr>LYESTER 10000 T 18.300 
999 MELAMINE - FOii'MALDEHYDE RESIN 10000 T 13.000 
557 NONY"1 .• FHENOL ETIIOXYLATE 10000 T 12.000 
673 POLYMETHYUiETHACRYLATE SHEET 50C)0 T 1(1.000 
23 ACRYLONITRILE-IDI'ADIM-S'I'YRENE(AB.5) 5000 T 9.750 

939 GLYCERIN CRUDE 7390 T 9.607 
379 GLYCERIN 5000 T 9.400 
893 UREA-FORMALDEHYDE RESIN SYRUP 13000 T e.s4o 
606 IBENOL-FORMALDEHYDE SYRUP 10000 T ·3.000 
178 CAUSTIC SODA 37346 T €.348 
499 METHYL TERI'IARY-BUl'YL E'I'HER(Ml'BE) 25846 T 5.918 
428 Irn-EXawr..E RESIN 1000 T 5.280 
57 AN'l'HRAQUINONE 1000 '!' 5. 040 

262 DICHLCROP1'0PYLENES 5341 'l' 4.444 
872 TRIE'I'HANOLAMINE 2000 T 4.040 
62 AMMONIUM SUI.FATE 87500 T 4.016 • ~01 HYDROCHLORIC ACID (DILUTE) 24423 T 4.005 

366 FUEL GAS 220147500 T-cal 3.434 
497 METifiL METHACRYLATE 2000 T 2.~no 
997 BENZOIC ACID 2000 T 2.1\20 

25 ACE'I'YLSALICILIC ACID 500 T 2.000 
953 TOLUENE DI&t.JINE (CRUDE) 1112 T 1.502 
443 ISOPROPANOL 2000 T 1.468 
107 BlrJ'P.NOL-N 2009 T 1.197 
271 DIETifYLENE GLYCOL 1884 T 1.079 
985 SODIUM FORMATE 1800 T 0.793 
944 AMMONIUM BISULFATE 8050 T 0.673 
e75 TRIETHYLENE GLYCOL 493 T O.f•63 
364 FORMIC ACID (IN 85%) 1000 T 0.510 
265 DIETHANOLAMINE 140 T 0.135 
710 PROPYLENE OXIDE IN SOLUTION(IMPURE) 384 T 0.107 
432 ISOBUTANOL 219 T 0.101 
523 MONOE.1'1 IANOI..AMINF. 60 'I' O. Of·2 
810 SULFURIC ACIDCIN 65%) 933 'I' 0.017 
712 PROPYLENE, (DILl11'E) 60 T 0.007 
152 CAREON DIOXIDE 16626 T 0.000 
410 HYDROOEN CYANIDE 1132 T 0.000 
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thti1• Gross Pr:ab:ti.on Mln.L.C. 

983 POLYURETHANE RESINS 40000 T 128.(1(1() 998 CE!..UJ[,..':SE FIBERS 30000 T 120.\JOO 
148 CAPllU ..... 'iCTAM 50000 T 103.000 
659 POLYETHYI.Ji»: TEREml'HALATE MELT 50000 T 75.000 664 Kl .. YEYrlYI..mE, LINEAR LD 100000 T 7Q.300 800 STYRENE-BOTADII*: RUBPER 50000 T 48.700 
688 POLYVINYL ACETATE LATEX AS 100% 40000 T 42.000 989 ALKYD RESINS 15000 T 42.000 749 SODillf AUrm3ENZYL SOLFCfiATE 40000 T 40.000 747 ::.o.~ 43475 T Je.779 832 TEREPHTALIC ACID 42815 T 34.380 
675 :roLYOL, TRIFUNCTIOOAL FOCYETHER 30000 T 33.000 24 ACRYLOOITRILE 31254 T 31.fi66 693 POLYVINYL CHLORIDE 50000 T 30.!lf.O 
90:\ VTtM. Af:ETATE 4(t.~OO T 30.e.~~' • 702 Pliitt.IJiY AL<XtiOL EnlOXYSULFATE 10000 T 30.000 
379 GLYCERIN 14300 T 26.884 
317 EPOXY ,LIQUID, t3EBA 10000 T 26.700 
460 LINEAR OLEFIN,Cll-C12 28030 T 26.516 
684 POLYSTYRENE HIGH IMPACT 30334 T 26.421 
905 VINYL CHLORIDE 50500 T 24.997 
860 TOLUENE DIISOCYANATE('l'DI) 13200 T 24.816 
254 DI-CCTYL PlITHALATE(IXP) 30000 T 23.100 

40 JILLYL OILORIDE 19784 T 22.752 
238 CYCI l.filV NE 50950 T 21.042 
178 CAUSTIC SODA 114178 T 19.410 
681 POLYPOOPYLENE 30000 T 19.260 

10 ACETIC ACID 31720 T 19.063 
891 UNSATURATED POLYESTER 10000 T 18.300 
859 TOLUENE DIAMINE 10768 T lt..19~ 
801 STYRENE 46784 T 17 .169 
711 PROPYLENE OXIDE 20036 T 17 .010 
327 E7HYLBENZENE 54678 T 16.294 
999 MEI.AMINE - FOaMALDEHYDE RESIN 10000 T 13.000 • ?.85 DT NTTI{(YI'()LUENE 16842 T 12.260 
557 NONYT...PHENOL ETHOXYLATE 10000 T 1? .f100 
102 BU'l'ADIENE 37662 T 11. !l~9 
:~~il rmrn .rmE OXIDE lf· 1R8 'I' 11 . 8-1f~ 
lfrf ~fU1f\J HI~ 99893 T 11.11e1 
316 EPICHIJ>ROHYDRIN 5555 T 10.721 
418 HYDROOEN 106182144 m3 10.342 
673 FOLYMETIIYLME'l'HACRYLATE SHEET 5000 T 10.000 

23 AGRYIIJNITRILE-BlrrADIENE-STYRENE(~) 5000 T 9.750 
86 BISPHOOL A(EPOXY GRADE) 6740 T 9.7or. 

!139 GLYCT'.:RTN CF.UDE 7390 T :1.Cil7 
3f;3 £r'r1r&LDEHYDE 15348 T 9.~115 

6?.~ F1fl'HALIC ANHYDRIDE 1855!.f T 9.3n 
8!:13 U1·:EA-FOI<l1ALDErffDE RESIN SYRUP 13000 T 8.840 
497 f'ETIIYL ME'rrlACT<YLATE 7000 T 8.7~0 

t=;nr; P.IEW>f ,-FORMALDEHYDE SYRUP 10000 T 8. (l(J(J 
330 ETHYLENE GLYCOL 18259 T 7.541 
819 SYNTHESIS GAS(3:1) 76367'.540 m3 7.002 
7M Pf<Ir1Af\Y AUX>HOL.~ LINF.AR I C12-C15 4130 T 6.4f.3 
153 CAFffiON DISULFIDE 12150 T 6. tS-1 
499 METHYL TERTIARY-BlTI'YL E'l'HER(M'l'BE) 25846 T 5.913 
428 ION-EXCHANGE RESIN 1000 T !>.282 
67 At-mffiACiOINCM 1000 T f •. 04n 

48f, Mr.:"!'HNJOL 47799 T 4. e~a 
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110 lUfJ.:N~ -1 9860 T 4.7~2 
614 f1KCGF.N 17344 T 4.474 
262 DICHLOOOPROPYI.ENES 5341 T 4.444 
596 PENTAIIDI'ruRI'!Y.L TEOI 3000 T 4.410 
872 TRIETHAIDLAMINE 2000 T 4.040 
62 Alti..INIUH SULFATE 87500 T 4.016 

401 h'YDRO..""l!LORIC ACID CDILUI'E) 24423 T 4.005 
~·14 MIY.ID BUTYLENES(BUTADIENE RAFFINATE) 36356 T 3.833 
156 CAHOON l'KlOOXIDE 18833010 m3 3.:.21 
366 FUEL GAS 220147511 T-cal 3.434 
811 SULFURIC ACID 72952 T 3.3~.5 
134 MTP.E RAFFINATE 20780 T 3.304 
558 NOOYLPHENOL 3612 T 3.229 
997 BENZOIC ACID 2000 T 2.420 
818 SYNTHESIS GAS(2:1) 28843740 m3 2.379 
578 OXYGEN 51118 T 2.3~·6 

26 ACETYLSALICILIC ACID 500 T 2.000 
.1!'1:1 J;..i1f'R(IP/\1'¥"1f, 2591 T l.~01 
953 T"0LUENE DIAMINE (CRUDE) 1112 T 1.502 
364 FOBMIC ACID (IN 85%) 2800 T 1.(28 
107 BlIT.~~.IL-N 2009 T 1.197 
636 POLY(STYRENE-DVB) (8% DVB) 550 T 1.111 • 271 DIETHYLENE GLYCOL 1884 T 1.079 
985 SODitli FORMATE 1800 T 0.793 
944 ~Itli BISllLFATE 8050 T fJ.673 
875 TRIE'IlM.J!m GLYCOL 493 T 0.563 
265 DI E.TdANOLAMINE 140 T O.l.35 
3€9 FUEL 18267120 T-cal 0.127 
710 P'"I\'OP'/LENE OXIDE IN SOLUI'IOO(IMFURE) 384 T 0.107 
432 ISOnu!ANOL 219 T 0.101 
523 MONOE'I'HANOLAMINE 59 T 0 .Of,2 
810 SULFt.1RIC ACID(IN 65%) 933 T •).017 
712 PROPYLENE, (DILUl'E) 60 T 0.007 
152 CARBON DIOXIDE 16886 T 0.000 
410 HYDP.OOEN CYANIDE 3344 T 0.000 
342 ETHYLHEXANOL-2 20700 T 

3 STEAM 188402 T 
4 ELECTRICITY 12839720 kWh 

• 
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Pl'Oblem title: AWERIAN CJIEMICAL INrmTRY - AIG_CE!}f 

Fractional Optimization 

Maximize: 
PDA Yearly Profit mil.L.C. ---------------------------= 0.228 -----
Investment mil.$ 

Scenario: 

0. < Investment < 2000. 
0. < ACETIC ACID 

( 59.9%) mil.$ 
0. < ACE'I'OOE 

< 1000. ( 0.0%) T 

ACIW....ooITRILE-Bl11'ADIENE-STYRlmE(ABS' 
< 1000. { 0.0%) T 

ACRYLOOITRILE ' = 5000. (100.0%) T 
= 30000. (100.0%) T 

0. < ACE'l'YLSALICILIC ACID < 500. (100.0%) T 
0. < AN11IRAQUitnm < 1000. (100.0%) T • 0. < EUTYL ACETATE(~) < 1000. ( 0.0%) T 

CAPROIACTAM = 50000. (100.0%) T 
0. < C.i\Rl:(fl BI.ACX (HAF) < 3!i000. ( 0.0%) T 
0. < METHYLENE CHLORIDE < 2000. ( 0.0%) T 
0. < CITRIC ACID < 1000. ( 0.0%) T 

30000. < DI-OCTYL PH'llIALA'l'E(OOP) < 40000. ( 75.0%) T 
0. < EroX'i ,LIQUID, OOEBA · < 10000. (100.cr.-'j T 
0. < FI'HYLENE GLYCOL < 10000. ( 0.0%) T 
0. < ETHYLENE < 205000. ( 99.3%) T 
0. < FLUOROC.AROON 11 < 2000. ( 0.0%) T 
0. < FOOMAI .DEHYDE < 1000. ( 0.0%) T 

1000. < FOBMJC ACID (IN 85%) < 3000. ( 33.3%) T 
0. < GLYCERIN < 5000. ( 0.0%) T . 
0. < ION-EXCHAtm: RESIN < 1000. (100.~;) T 
0. < ISOPROPAOOL < 2000. ( 40.0%) T 
0. < L-LYSINE < 10000. ( 0.0"4} T 
0. < METHIONINE-DL < 10000. ( 0.0"4) T 

METHYL ME'nIACRYLATE = 2000. (100.0%) T 
~Ymlm)L E'llIOXYLATE = 10000. (100.0"-') T • 10000. < PHENOL-FORMALDEHYDE SYRUP < 40000. ( 25. O"-') T 

0. < PHENOL < 1000. ( 0.0%) T 
50000. < POJ,YETHYLENE TEREPH'I'HALATE MELT < 80000. ( 62.5%) T 

POLYETHYLENE, LINF.AR LD = 100000. (100.0%) T 
POLYMETHYLMETHACRYIATE SHEET = 5000. (100.0%) T 

30000. < POLYSTYREKE, IMPACT MODIFIED < 40000. ( 75.8%) T 
40000. < POLYVINYL ACF.TATE LATEX < 60000. ( 66.7%) T 
50000. < POLYVINYL CHLORIDE < 70000. ( 71.4%) T 

PRIMARY ALCXllOL ETHOXYSULF11TE = 10000. (100.0%) T 

0. < PHOPYLENE GLYCOL < 2000. ( 0.0%) T 

0. < PROPYLENE < 80000. (100. 0%) T 

:--soooo. < &>M' < 40fl00. (100.0%) T 

40000. < WDJUM ALKYLBENiYL SULFONATE < 50000. ( 80 . Cl°,l) T 

STYRENE-BUTADIENE RUBBER = 50000. (100.0%) T 

0. < TRIETHANOI.Jl.MINE < 2000. (100.0%) T 
UNSATURATED POLYFSTER = lOOOC. (100.0%) T 

5000. < UREA-FORMALDEHYDE RESIN SYRfJP < 13000. (100.0%) T 

0. < PEfCHLOOOETIIYLF.NE < 2500. ( 0.0%) T 

10000. < POLYURETHANE RESINS < 40000. (100.0%) 'I' 

0. < h'YDRAzyNE < 1000. ( 0.0%) T 

0. < ALKYD RESINS < 15000. (100.0%) T 

0. < BENZOIC ACID < 2000. (100. 004) T 

0. < CRJ.,J.,f IlliJE FIBF.f/3 < 30000. (100.0%) T 

~AJ()(J. < l1El.."11lNE - ~·or<MALDl!lfYDE R~IN < 10000. (100.0'%) T 
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Fi.xed C3pita::;_ Investment - :FCI 
D-."!ClaStic Investment 

PDt\ Net Ina::ime - NI : 
NI/FCI : 
FDA Impon : 
W.A fuD?.stic Sale 

Production Profit : 
Simple Rate of Return 
fu"'duction Import : 
n:.aestic Sale ot PrOOuction 

Manufa~t. 'lalue Added - MVA 
trlA/FCI : 

Gross Production Value - GPV 
HVA/GPV : 

li;.:pJrt : 
Domestic Purchase 
Direct Labour : 
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1676.717 mln.$ ( 1198.610 ) 
0.000 mln.L.C. 

273.570 mln.L.C. 
O. 163 ( 6 .1 years ) 

128. o~.g mln. $ 
1014.819 IDln.L.C. 
273.570 mln.L.C. 

·o.1s3 c 6.1 years > 
128.038 mln.$ 

1014.819 mln.L.C. 
559.'>27 mln.L.C. 

0.334 
1522.052 mln.L.C 

0.367 
0.000 mln.$ 

264.678 mln.L.C. 
844 men 
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Process 

Project 

433 SODH.1f ALKYLBOOYL SOLFCR~TE 40000 T 
i9 POLYCl. TRIFUtCl'IOOAL FU.YE'lllER 30000 T 

498 Aurro RESillS 15000 T 
514 CELLOLC6E Ii rams 30000 T f.r .. 1 SC~ 43475 T 

47 POLYS'iiREHE HIGH IMPACT 30334 T 
67 FOCYE'rnYLENE TEREFm'AUTE MELT FRCtt TA 50000 T 

154 PRIHAI\"Y AiffilOL,ETOXYSOLFATE,SOOHlt SALT 10000 T 
174 PCLYVINYL ACETATE LATEX 40000 T 

56 STilimE-BUI'ADIENE ROBBER BY OOL.Ia..YM. 50000 T 
62 CAPROLACTAH rncti CYCLOOEXANE 50000 T 
75 OXYGEN BY AIR FRACTIC&TIOO 51118 T 
23 HITHALIC ANHYDRIIE AIR OX. <F ~XYLENE 17720 T • 105 BOTADIENE C BASF) 28637 T 

127 Ft~ m:M ME'llfAIQ, 15348 T 
65 C'f\l.OOEXANE BY HYDROOENATIOO OF BENZENE 50950 T 

497 FOLYURE'lm.NE RESINS 40000 T ,.,., 
,l,,~ DI-<CI'YLPHTALATE FBCtt PHTALIC ANHYDRIIE 30000 T 

135 LINEAR OLEFINS (SHELL) 28030 T 
74 CMID:fl 1'"0:0XIDE FI«."tf SYNTGAS 18833010 m3 

4f.8 !J~iZATURJ\TED FllL~"'TER RESIN 10000 T 
36 FOLYE'llIYLENE LLD (UCC) 100000 T 
~3 VINYL ACETATE FRf1i E'nIYLENE 40800 T 
68 TEREPh"W.ATIC ACID FBa1 P-XYLENE 42815 T 

1::.0 DINITBOI'OLUENE BY NITRATIOO OF TOLUENE 16842 T 
39 POLYVINYLOILOOIDE BY SUSPENSIOO POLYMER. 50000 T 
15 M'l'BE FOCfl MIXED BUTENES 25846 T 

153 TOLUENE DIAMINE FRCtt DINITOOI'OLllmE 10768 'J' 
159 TOLUENE DI ff.::cY.MlJ\TE 13200 T 
146 Pff(.ffiENE FI\'f..ti GHUJRINE AND ~ IQ{)X. 17344 T 

20 ~'E-1 FHf.t1 MTBE RAFFINATE 9860 T 
32 CHLORINE (MmiBRANE ffi'OCESS) 88610 T 

• 45 ACETIC ACID FRa1 ME'IliANOL 31440 T 
145 NONYU ·ilENCJL ETIIOXYLATE 10000 T 
235 EPOXY, LIQUID, OOEBA 10000 T 

16 2-C."l'ih'LI fEXANt'"JL ( OXO Pf«Ef..S) 20700 T 
221 GLYCERIN 930~ T 
169 NONYT_.f'riENOL BY AN IOO EXCHAOOE CAT .?BOC. 3612 T 
104 .BOTADIENE FOCM N-OOI'ENES (ff.'Tf\'0-TEX) 9024 T 
206 ION EXCHAt¥;E RESIN 1000 T 

71 A~YLONITRILE BY PROPYLENE AMMOOXIDATION 31254 T 
27 POL YJ1E'l1iYLME'IlCRYLATE 5000 T 

513 At"'ETYLSALICILIC ACID 500 T 
189 ALLYL CliIJ'J~IDE BY CHLORINATION OF PROP. 14764 T 
495 ?ENTAERY'l'HRITOL 3000 T 
128 FOf<MIC ACID (IN 85 ) (BASF) 2800 T 
251 CARB:IN DISULFIDE 12150 T 
101 BISf1IEWJL A FROM PHENO!, AND ACETONE 6740 T 
471 UFEA-FORMALDEHYDE SYRUP 1301.lO T 
422 SULFURIC ACID F001 SULFUR 72845 T 

17 pr;orJff,ENE OXIDE TN ETINLBF.N7.ENE PROCESS 20036 T 

4.11 Jf>LF.(CTYf1£1:Nf~··DVP) (?, DVf~> 550 T 

116 ETHYLB!iZNf~NF. BY VAH >R-f1iAf,~; ALK. BENZEN 54n78 T 

41 VINYL CHIIJRJDE BY 0XYCHWRINATION 50500 T 

48 Affi BY Fl'IULSICN/MASS POLYMERIZATION f>OOO T 

1 !)~~ AlmmAQUINONF. ffiti NAPIITALENE 1000 T 

358 PllENOL-FOmiALDEHYDE RESOL SYRUP 10000 T 
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515 MKLAMINE - FOf:tW.leffDE (®)IN 10000 T 
70 i!.ilM.ENE GLYO)[, AND ~:E OXIDE 17417 T 
13 MRTIIYL HE'lliACRYLA'ra CYMOMIUN PRCQS5 7000 T 

217 EPICHLOOOHYDru:N 5555 T 
33 ME'nWI):., FlUf NATUFAL GAS 47799 T 
~n HYDf.1(;af lil\1]1 NA'IWAL GAS 52018020 m3 

511 BEN"7~IC ACID 2000 T 
73 Si'NT(· ... ~ ( 3: 1) ra:ll N.~TURAL ~ 76367840 m3 

211 PRIMAI\'Y ALKCHOLS C 12-C 15 ~80 T :-s TRIE'llWrL AMINE FRai EO END NH3 2000 T 7·., SYNir~ (2:1) FRat NATORAL G.~ 28843740 m3 ... 
21 ISOPROPAR)L BY CATIClf ~E RESIN 1390 T 

212 E'nlYLENK GLY<XlL 842 T 

• 
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lted.i.-. 
Kin. $ 

180 CELLlJLOOE 36000 T 43.560 962 FATI'S 52170 T 1: .. 651 lf:.1 CAT.~YST AND <lmfiCALS 11347340 $ 11.J:l,7 ~4P, LH0J OIL 9000 T 9.00i) 601 PHEl'U 16112 T t;.1~.3 476 HFL~'1INE 7000 T 7.070 312 St.JLttl.lR 34520 T s.ees 647 P.:;LYID'fADIENE 2457 T 4.643 183 OIDUCALS 3937785 $ :h:J37 794 STt.P.II.IZER. sm 560 T 2.150 14 AC1'.i'(t-IE 6694 T l.9Sl 459 MALEIC ANHYDRIDE 1560 T 1.801 957 i!Ji(Jl'...SIFIER 1600 T 1.74-1 555 ~1E(PRCFil..ENE TRIMER) 2114 T 1 (•1 ";· -· _, ... _ 532 NAFHTALENE 1790 T 0.984 400 h"YD!\'OB~'(fl!C ACID 479 T 0.930 
577 OXIDIZED STARCH 2400 T 0.873 7 ACXi'AimIYDE 1146 T 0.779 
699 PUI'Af.SIUM F'FRSOLFATE 400 T 0.704 
477 ~l:iE 14789090 SQCli O.Se3 
146 SILVER CATALYST 913 Qi 0.4e~. 
698 RYrASSIUM HYDROXIDE 662 T 0 :'13 
204 CX>PALT ACETATE.4H20 36 T 0.456 

47 ALfJMINUH PELLETS 116 T 0.426 
:MO H?.1C 56 T 0.40!) 
494 f".E'I'HYL I~ KETONE 335 T o. 37ti 

11 ACETIC ftlfrlYDRIDE 440 T 0.363 
297 DIVINYLBENZENE,IN 55% 48 T 0.326 
941 DIIPC 14 T 0.246 
2~".3 DI CHLOROB!!:NZENE-0 165 T 0.174 
762 SODIUM DIHYDOOffiOSFffATE 118 T 0.1~·~ 
'i40 f!LICA GEL 63 T 0.150 

• e3 CENZOYL PEROXIDE 31 T 0.1:':4 
;3~.8 'It1AG 32 T 0.11~· 
5:~o PD CATAI.YST , TDA 8 T 0.083 
172 CATALYST,MTBE 6 T 0.081 
e9 Am'IMONY TRIOX_JE 15 T o.oe~ 

1.:·;.1 Mii:J'f lAnOL SYtrI'HISIS GAS CATALYST ST o.o~;::; 

t.f)'( ccrAtnIC ACID 167 T 0.(:62 
~i:;s (f.,iANE-N 19 T 0.01-8 
4~5 MAGNEZIUM SILICI'E 450 T 0.045 
116 BUTYL STE.~ATE 30 T (J. 041) 
'/Jfl S£WPFAN OIL 30 T 0.033 
81 BEt:IOllITE 710 T 0.032 

537 NAP"n'THRNIC ACID 39 T 0.031 
72:J fil-:[1'Cil111Il'(; CATALYST 3 T 0.031 

44 AUJMINA 71 T 0.030 
5 T 0.025 lf;3 CATALYST(AL.K) 
8 T O. 0/:~1 Zf.· ACTIVATED CARP(lN 
5 T 0.018 ~03 METHYL-N 2-PYFRt)L!DONE 

15 T 0.017 576 OXALIC ACID 
3 T 0.017 117 BllTYL-T CATECHOL 
7 T 0.017 886 Tf<I Vt!ENYLMETHANE 
1 T o.nos 4t.:3 M/DNEZIUM ACETATE.4H20 
4 T o. nm~ 7kf; !"'/)f) fl JM 
~ T (i.( Ill'/ Ii l'.1 Jrflil·'I tlllll<All•: 
3 T 0.005 516 MMA-EHA COPOLYMER 
1 T 0.002 690 pr;r ."V!NYL ALCOHOL 
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Hedhm n.estic &rcbase Ml.n.L.C. 

341 ETHYLENE 203491 T 74.681 
4 EL&;I'RICITY 727188700 kill 36.359 

82 BENZENE 100852 T 22.691 539 NATURAL GA.5 1313189000 T-cal 20.485 
3 STE.~ 2667510 T 19.526 714 PROP'iLENE 80000 T 17.600 

921 XYI.Dm:-P 29071 T 12.675 
133 C4 FR~CTIOO 67012 T 10.654 574 OLFllf 68000 T $.092 56 ~IA 54767 T 7.284 

1 CXXlLI~ WATER 273693000 m3 6.869 
919 XYLENE-0 16834 T 4.326 

2 PROCESS WATbR 35445330 m3 3.544 
~-49 NITRIC ACID(99%) 9162 T 3.518 
807 SULFUR TRIOXIIE 9892 T 2.809 
735 SALT 225373 T 2.6:31 
f;f :: '. 'I'\ Ii .I lli:NI•: 10'160 T 2.1~~5 

5 lNEr:I' GAS 19680530 m3 1.314 
322 ETHANOL 2375 T 1.300 
755 OODillf ~TE 5185 T 0.829 
369 FUEL 114530100 T-cal 0.813 
548 NITRIC ACID(60%) 2997 T o.eo~ 
894 URFA 7345 T 0.705. 
458 LIME 11736 T 0.698 
912 WATER DEI~IZED 267000 m3 0.664 
403 HYD~IC ACID 2065 T . 0.662 
854 TITANIUM DIOXIDE 210 T 0.317 
176 CAUSTIC SODA BF.Am 180 T u.183 
!"·1?. C1T.m!M (AS 40%) 806 T 0.111 
482 Mr:l'HANE 506 T 0.104 
382 HCL ACID (AS 22 BE) 500 T 0.058 
697 PC1I'ASSIUM CARBONATE 53 T 0.077 
750 OODIUM BICARa:INATE 128 T v.026 
328 ETHYLENE DICHLORIDE 110 T 0.025 
618 .P.-IOSPHORIC ACID (INOOSTRIAL GRADE) 33 T 0.023 
166 ZODIUM HYDROOEN SULFIDE 8 T 0.007 
948 AIR 255590 T 0.000 
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Mectia• lkmestic Sale llln.L.C. 

933 RJLYURETHANE RESINS 40000 T 128.000 998 CELLlJI.00~ FIBERS 30000 T 12~.000 148 CAPROU.CTAM 50000 T 103.000 659 POLYETIIYLENE TEREFH'IlIALATE MELT 50000 T 75.000 664 R>I.YETHYLENE, LINF.AR LD 100000 T 70.300 800 STYRENE-mI'ADIENE RUBBER 50000 T 4e.100 &38 FQLYVINYL ACETATE LATEX AS 100% 40000 T 42.i100 989 AU{YD RESIMS 15000 T 42.000 7 49 SODIC.l'f ALKYLBENZYL SULFOOATE 40000 T 40.000 747 SOAP 40000 T 35.680 693 POLYVINYL CHLORIDE 50000 T 30.950 24 ACRYLOHITRILE 30000 T 30.300 702 PRIMARY AL<nIOL E'mOXYg(JLFA'fE 10000 T 30.000 • 317 EfOA"Y ,LIQUID. OOEB.!\ 10000 T 26.700 
684 POLYSTYRENE HIGH IMPACT 30334 T 26.421 
254 DI-OCTYL PH'rnAl..ATE(OOP) 30000 T 23.100 
891 UNSATU5'ATED POL~ 10000 T 13.300 
9:'i9 MfilA'1INE - FORMAl.DJtllYDE RESIN 10000 T 13.000 
557 NCtNLPHENOL ETHOXYLATE 10000 T 12.000 
673 POLYME'I'HYLHETHACRYLATE SHEET 5000 T 10.000 

23 ACRYLONITRILE-BUTADIENE-STYRENE(ABS) 5000 T 9.750 
939 GLYCERIN CRUDE 7390 T 9.607 
893 UFEA-FORMM.DEHYDE RESIN SYRUP 13000 T S.840 
606 F11F.NOT ,--FORMALDEHYDE SYRUP 10000 T 3.00C 
499 Mhi'HYL TEHTIAI\'Y-BUTYL E'I11ER(M'I'BE) 25346 T 5.918 
428 ION-EXCHAf¥3E RESIN 1000 T 5.280 
67 AN'IP.RAQUIOONE 1000 T 5.040 

178 CAUSTIC SODA 26973 T 4.5e5 
872 TFIE'I'HANOLAMINE 2000 T 4.040 
62 AMMONIUM SULFATE 87500 T 4.016 

401 HYDnocHLORIC ACID (DILUI'E) 21210 T 3.478 
262 DICHLOROPROPYLENFS 3986 T 3.316 

• 366 FUEL GAS 208172100 T---.al 3.247 
497 MRTHYL METHACRYLATE 2000 T 2.500 
997 BENZOIC ACID 2000 T ~.420 

26 ACE'I'YLSALICILIC ACID 500 T 2.000 
953 TOLUENE DIAMINE (CRUDE) 1112 T 1.502 
107 Bf.JTANOL-N 2009 T 1.197 
271 DIF,TliYI_,i;;NF. GLYCOL 1884 T 1.079 
985 SODIUM FORMATE 1800 T 0.793 
944 AMMONIUM BISULFATE 8050 T 0.673 
443 ISOPROPANOL 799 T 0.586 
875 TRIETHYLENE GLYCOL 493 T 0.563 
364 FOruiIC ACID (IN 85%) 1000 T O.f•lO 
?.65 DIF.THANOI.AMINE 140 T 0.135 
710 PRc:iPYLENE OXIDE IN SOLU'I'ION{IMPURE) 384 T 0.107 
432 ISC>BfrI'ANOL 219 T 0.101 
523 MONOE'I'JWIDLAMINE 60 T 0.052 
810 SIJI .. FURIC ACID(IN 65%) 827 T o.n15 
712 PROPYLENE, (DILUTE) 60 T 0.007 
152 CAru?ON DIOXIDE 16626 T 0.000 
410 HYDW.x3EN CYANIDE 1132 '.l' 0.000 
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Medium Gross ProWcticn llln.L.C. 

983 POLYtlI'~~ RESINS 40000 T 128.000 998 CELLULQ3E FIBERS 30000 T 120.000 148 CAPROUCTAM 50000 T 103.000 
659 POLYETIM..ENE TEREffi'lllALATE MELT 50000 T 75.000 664 POLYETIM..ENE, LINEAR I.D 100000 T 70.300 800 STYREt.1E-lUI'ADIM RUmER 50000 T 48.700 
688 R>LYVI~"'YL ACETATE l.ATEX AS 100% 40000 T 42.000 989 ALKYD RESINS 15000 T 42.000 7 49 SOD!ltf ALKYLBENZYL SULFOOATE 40000 T 40.000 747 SOAP 43475 T 38.779 
832 TEREPHTALIC ACID 42815 T 34.380 
675 POLYOL, TRIFUNCTIOOAL POLYETHER 30000 T 33.Q(;i) 
24 ACRYJ.llNITRILR 31254 T 31.566 

693 POLYVINYL CHLORIDE 50000 T 30.950 
903 VINYL ACETATE 40800 T 30.835 
702 PRIMARY ALCOOOL ETHOXYSOLFATE 10000 T 30.000 
317 EPOXY ,LIQUID, OOEBA 10000 T 26.700 
460 LINJi'...AR OLEFIN,C11-C12 28030 T 26.516 
684 POLYSTYRENE HIGH IMPACT 30334 T 26.421 
905 VINYL CHLORIDE 50500 T 24.997 
860 TOLUENE DIISOCYANATEfl'DI) 13200 T 24.816 
254 DI-OCTYL PHTHALATE(OOP) 30000 T 23.100 
238 CYC,•LOHEXANE 50950 T 21.042 

!O ACETIC ACID 31720 T 19.063 
891 UN:~ATUf'iATF.D roJ.YESTER 10000 T 18.300 
859 TOLUENE DIAMINE 10768 '1' . 18.198 
379 GLYCERIN 9300 'I' 17.484 
178 CAUSTIC SODA 101281 T 17.217 
801 STY'"~~ 46784 T 17. lf9 
711 PROPYLENE OXIDE 20036 T 17.010 

40 AI,LYL CHLORIDE 14764 T 16.973 
327 ETHYLBENZENE 54678 T 16.294 
999 MEI.AMINE - FORMALDEHYDE RESIN 10000 T 13.000 
2?-5 DINITRfYI'OLUENE 16842 T 12.260 
f,m NnNYI.PIIfi:NOL ETHOXYLATE 10000 T 12. OCl!J 

HJ/. HIJfAJJH.llE 37662 T 11. 9:19-

331 ETHYLENE OXIDE 151e8 T 11. 3:,i~ 
::n6 Ef'lfJUJ>HOHYDRIN 5555 T 10.721 
418 HYDRCGEN 106181754 m3 10.342 
187 CHLORINE 88610 T 10.190 
673 FOI.YMETHYI.ME'I'HAC,'RYLA TE SHEET 5000 T 10.000 

23 ACRYLONITRILE-BUTADIENE-STYRENE(ABS) 5000 T ~,.no 

86 RISPHENOJ, A(EPOXY GRADE) 6740 T 9.70f1 
939 GI.YGEHIN (,'RUDE 7390 T 9.607 
363 FORI1ALDEHYDE 15348 T 9.51~· 

623 PHTHALIC ANHYDRIDE 18f·59 T 9.372 
833 f.JRF.A-FOHMALDEHYDE RESIN SYRUP 13000 T 8.840 
437 METHYL METHACRYLATE 7000 T 8.7!50 
606 PHENOL-FORMALDEHYDE SYRUP 10000 T 8.000 
330 ETif!'LENE GLYCOL 18259 T 7.54: 
819 S'ftITHESIS GAS( 3: 1) 76367840 m3 7.0G2 
704 PRIMARY ALCOHOLS LINEAR, G12-C15 4680 T 6.4:.8 

153 CARPON DISULFIDE 12150 T 6.18'1 
4.1.9 METHYL TERTIARY-BUTYL E'I'HER(M'I'BE) 25846 T f,.918 

41'8 TnN- F.XGHAtf.JE RESIN 1000 T 5.282 
C7 /lJl'f'llHNiTJINONE 1000 T 5.0tJO 

47799 T 4.827 48f> Mr:rHANOL 
988Cl T 4.782 

1 ~ 11 T'J'r:'"?NE-1 
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614 PH<:roFN 17344 T 4.474 596 PENTAFRITHRITOL Tmi 3000 T 4.410 872 TRIETHANOLAMINE 2000 T 4.040 62 AfttOOitli SUI.FATE 87500 T 4.016 514 MIXF.D BUTYLENES(BUTADIENE RAFFINATE) 36856 T 3.833 156 CAROON MOOOXIDE 18833010 m3 3.521 401 HYDRCOILORIC' ACID CDIWI'E) 21210 T 3.478 811 SULFORIC ACID 72845 T 3.350 262 DiaJLOROPROPYLENEs 3986 T 3.316 134 l1I'BE RAFFINATE 20780 T 3.304 366 FUEL GAS 208172060 T-cal 3.247 558 NON'fl.HIEOOL 3612 T 3.229 997 EENZOIC ACID 2000 T 2.420 818 SYNT'dESIS GAS(2:1) 28843740 m3 2.379 578 OXYGEN 51118 T 2.356 26 ACETYLSALICILIC ACID 500 T 2.000 953 TOLllFlra DIAMINE (CRUDE) 1112 T .J..502 364 FORMIC ACID (IN 85%) 2800 T 1.428 107 BlITANOL-N 2009 T 1.197 636 POLY(STYRENE-DVB) (8% DVB) 550 T 1.111 271 DIETHYLENE GLYCOL 1884 T 1.079 • 443 ISOPROPANOL 1390 T 1.020 985 SODIUM FORMATE 1800 T 0.793 944 AMMONIUM BISULFATE 8050 T 0.573 875 TRIETHYLENE GLYCOL 493 T 0.563 265 DIETHANOLAMINE 140 T 0.135 369 FUEL 18267120 T-cal • · 0.127 
710 PROPYLENE OXIDE IN ~LUTIOO(IMPORE) 384 T 0.107 
432 ISOBU'I'ANOL 219 T 0.101 
523 MOOOE'I'HANOLAMINE 59 T 0.052 
810 SULFURIC ACID(IN 65%) 827 T 0.015 
712 PROPYLENE, (DIWl'E) 60 T 0.007 
152 CAP.BON DIOXIDE 16886 T 0.000 
410 HYDROOEN CYANIDE 3344 T . 0.')00 
342 E'I'HYLHEXANOL-2 20700 T 

3 STF.AM J.88338 T 
4 ELECTRICITY 12820804 kWh 

• 
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Problem title: AIGERIAN CHEMICAL INDUSTRY - AI£z cmM 

Fractional Optimization 

Maximize: 
PDA Yearly Profit mil.L.C. 
--------------------------------------- = 0.229 -------
Inv~tment mil.$ 

Scenario: 

0. < Investment < 2000. ( 59.3%) mil.$ 
0. < ACETIC ACID < 1000. ( 0.0%) T ' 0. < ACETONE < 1000. ( 0.0%) T 

· .. ACRYLON:TRILE-.3ll'l'ADIENE-S'l'YRENE(ABS) = 5000. (100.0%) T 
ACRYLOOITRILE = 30000. (100.0%) T 

• 0. < ACETYLSALICILIC ACID < 500. (100.0%) T 
0. < AN'lilRAQUINONE < 1000. (100.0%) T 
0. < BlmL A\J.e"fATE(N:>BMAL) < 1000. ( 0.0%) T 

CAPROLACTAM = 50000. (100.0%) T 
0. < CARI(lN BLACK (HAF) < 30000. ( 0.0%) T 
0. < MET'rlYLENE CHLORIDE < 2000. ( 0.0%) T 
0. < CITRIC ACID < 1000. ( 0.0%) T 

30000. < DI-OCTYL FHni.ALATE(OOP) < 40000. { 75.0%) T 
0. < EfOXY ,LIQUID, mEBA < 10000. (100.0%) T 
0. < ETHYLENE GLYCOL < 10000. ( 1.1%) T 
O. < ETHYLENE < 205000. ( 98.7%) T 
0. < FLUO:RC~AfroN 11 < 2000. ( 0.0%) T 
0. < FOBMALDEHYDE < 1000. ( 0.0%) T . 

1000. < FORMIC ACID (IN 85%) < 3000. ( 33.3%) T · 
0. < GLYG'ERIN < 5000. ( 0.0%) T 
0. < ION-EXCHAf.GE RES1N < 1000. ( 100. 0"4~ T 
0. < ISOPROPANOL < 2000. ( 40. 0".4) T 
0. < L-LYSINE < 10000. ( 0.0%) T 
0. < METIIIONINE-DL < 10000. ( 0.0%) T 

• METHYL METHACRYLATE = 2000. ( 100. 0"4) T 
NONYUtIENOL ETHOXYLATE = 10000. (100.0%) T 

10000. < PHENOL-FOOOLDEHYDE SYRUP < 40000. ( 25.0%) T 
0. < PHENOL < 1000. ( 0.0%) T 

45000. < FOLYETHYLENE TEREPH'l'HALATE MELT < 80000. ( 56.2%) T 
FQLYl!."fHYJ ... ENE, LINEAR LD = 100000. (100.0%) T 
roLYMJ<:nNLMl!.-i'HAG'I~YLATE SHEET = 5000. ( 100. 0"4) T 

30000. < POLYSTYRENE, IMPACT fJ1..1DIFIIID < 40000. ( 75.8%) T 
40000. < PJLYVINYL ACETATE LATEX < 60000. ( 66.7%) T 
50000. < POLYVINYL CHLORIDE < 70000. ( 71.4%) T 

PRIMARY ALCOHOL ETHOXYSliLFATE = 10000. (100.0%) T 
0. < PRC>P'fi,ENE GLYCOL < 2000. ( C.°" .. J T 
0. < f'OOP'fLENE < 80000. (100.0~) T 

30000. <SOAP < 40000. (100.0%) T 
40000. < SODIUM ALKYLBENZ\'L SULFONATE < 50000. ( 80.0%) T 

S'I'YRENE-BUTADIENE RUBBER = 50000. ( 100.0%) T 
0. < TRIE'I1iANOLAMINE < 2000. (100.0%) T 

UNSATURATED POLYESTER = 10000. (100.0%) T 
5000. < UREA-FORMALDEHYDE RESIN SYRUP < 13000. ~100.0%) T 

0. < PERCHJ.IJROETHYLENE < 2500. ( 0.0%) T 
10000. < F(JLYURE'l'HANE RESINS < 40000. (100.0%) T 

0. < HYDRAZ.!NE < 1000. ( 0.0"4) T 
0. < ALKYD RESINS < 15000. (100. 0"1') T 
(). < EF.tl7.0T<"; ACTTJ < wno. (100.004) T 

o. < caLUW3E ~·wmr.> < 30000. (100.0%) T 

5000. < MF.l' R11NE - FORMALDEHYDE RESIN < 10000. (100.C64) T 



• 

• 
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Fixed C3pi tal In...-.:;stment - FCI 
fumestic Investment : 

PDA Net Income - NI : 
NI/FCI : 
PDA Import : 
m 'i):)mestic Sale 

Production Profit : 
Simple Rate of Return 
Production Import : 
Domestic Sale of PrOO.uction 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GP/ 
MVA/GP{ : 

Export : 
Ibmestic Purchase 
Direct Labour : 

alg_4 Sun Nov 15 14:06 

1663.614 mln.$ ( 1.J5.575 ) 
0.000 mln.L.~. 

272.02'3 mln.L.C. 
0.16~ ( 6.1 years ) 

127.884 !r!ln.$ 
1007.208 mln.L.C. 
272.026 mln.L.C. 
. 0.164 ( 6.1 years ) 

127.884 mln.$ 
1007.208 mln.L.C. 
554.705 mln.L.C. 

0.333 
1509.353 mln.L.C. 

0.368 
0.000 mln.$ 

262.234 mln.L.C. 
840 men 
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Process 

Project 

433 SODIUM ALKYLBENlYL SOLFOOATE 40000 T 
19 POLYOL TRIFllNCTIOOAL roLYETHER 30000 T 

493 ALKYD RE5INS 15000 T 
514 CELLULffiE FIBERS 30000 T 
504 SOAP 43475 T 

47 POLYSTYRENE HIGH IMPACT 30334 T 
154 PRIMARY ALO:lIOL,ETOXYSULFATE,SODIUM SALT 10000 T 
67 POLYEnIYLENE TEREml'ALATE MELT ~ TA 45000 T 

174 POLYVINYL ACETATE LATEX 40000 T 
56 STYRENE-BUTADIF.NE RUBBER BY EMOL.POLYM. 50000 T 
62 CAPOOI.ACTAM FRCtf CYCLOOEXANE 50000 T 
75 OXYGEN BY AIR FRACTIC&TI<fi 49636 T 
23 PHTHALIC ANHYDRIDE AIR OX. OF 0-XYLENE 17720 T • ](If, BUTADIENE: (PA.SF) 28637 T 

127 F0Bl1ALDEHYDE FRCti MEmANOL 153~5 T 
65 C"'fC'l.£Jf!E:X.!l.NE BY HYD~ENATION OF BENZENE 50950 T 

497 POLYURETHANE RESINS 40000 T 
r,r, DI-tX'l'YLPHTALATE FRf...ti HITALIC ANHYDRIDE JC~OO T ~.:.. 

135 LIWl!.AR OLEFINS (SHELL) 28030 T 
74 CABm'l MON<))XIDE FOCt1 S~.S 18707760 m3 

4f.>8 IJr\SATUFATED POLYESTER RESIN 10000 'I' 
.. 36 f'ftL YE'i'HYLENE LLD ( UCC) 100000 T 

43 VINYL ACE.1'ATE FRCt1 ETIIYLENE 40800 'I' 

110 DINI'I'RfJI'OLUENE BY NITRATIOO OF TOLUENE 16842 'I' 

39 POLYVH-t"iLCHLORIDE BY SUSPF.NSION POLYMER. 50000 T 
15 MTBE FR01 MIXED BIJTENES 25846 'I' 

i5e T1>LIJENE DIAMINE FfU1 DINITRCYI'OLUENE 10768 T 
lf,;:t 'f(iLUENE DJISC.CYANATE 13200 T 
fi8 TEREPHTHATIC ACID FR<l1 P-XYLENE 313533 T 

146 PHOOGENE FROM CHLORINE AND CAROC'N MONOX. 17344 'I' 

20 BOTENE-1 FROM MIT~ RAFFINATE 9860 'I' 

• 32 CHLORINE (MEMBRANE PROCESS) 88610 T 
45 ACETIC ACID F001 METHANOL 31140 'I' 

l!,5 NOtM ,PHF.ttCL ETIJOXYLATE 10000 T 
285 EPOXY I LIC.!UID, f.GEBA 10000 T 
16 2-E'ThYLH2Y.ANOL ( OXO PROCESS) 20700 'I' 

221 GLYCERIN 9300 T 
169 NOtm..PHENOL BY AN IOli EXCHAOOE CAT .PROC. 3612 T 
104 ErJrADIENE FR<l1 N-BOTENES (PETRO-TEX) 9024 T 
206 ION EXCHA~GE RESIN 1000 'I' 

71 ACRYLONITRILE p;f PROPYLENE AMMOO'JCIDATIOO 31254 T 
27 l"OL m"I'HYLMETHACRYLATE 5000 T 

513 ACETYLSALICILIC ACID 500 T 
189 ALLYrJ CHLORIDE BY CHLORINATION OF PROP. 14764 'I' 

48~> PEN'l'AERYTHHITOL 3000 T 
128 FORMIC ACID (IN 85 ) (13ASF) 2800 T 
251 CARD"JN DISULFIDE 12150 T 
101 BISPHENOL A Ff~ti PHENOI, AND ACETONE 6740 T 
471 UREA-FORMALDEHYDE SYRTJr' 13000 T 
4/.2 SULFURIC ACID FRCt1 SULFiID 72845 T 

17 PJ"i(Jf"fr..El'ff•: ozrng BY F.TIIYLBENZENE PRCCESS 20036 T 

411 ff>LECS'I'Yf\ENF.-DVB) (8 DVB} 550 T 
116 ETiffLBEZNEtlR BY VAf(1R-PHASE ALK. BENZEN 54678 T 

41 VINYL Clil/JJHDE f.,( OXYCHilJf<ItlATION 50500 T 
1~~ M:':. B'f F.MTJLSION/11.'1,::;;:. FOLYMF:PIZATION 5000 T 

1·.(; /.li':'fll</J,UINWE ~'[fl.1 tlAr11'ffiLElll~ 1000 T 
,., ~. fi ··.~i".'>L-FOOYM.DF!!'D)i: : :.:-:riL SYRUP 10000 T 



• 

• 

~.i5 
7'J 
lS 

217 
33 
30 

511 
73 

211 
26 
72 
21 

Mfil/J1TNE - ~l.DFJIYDR RESIN 
E'IlfiLl!l-f'E GLYO)L AND l!."IliYLENE OXIDE 
r£'l'HYL METHACRYLATE CYAtUIYDRIN PROCESS 
F.?!CHTfroMiIHN 
METIW!OL FRCt1 NATURAL GAS 
HYOOCI3EN FRCl1 NATURAL GAS 
BENZOIC ACID 
SYNTGAS ( 3: 1) FRai NATURAL GAS 
PRIMARY ALKCHOLS C 12~ 15 
TRIETHA..U AtITNE FRCM EO END NH3 
SYN'IUAS (2:1) FRCM NATOP.AL GAS 
ISOPROPAt{)L BY CATIOO EXClfAlU: RESIN 

10000 T 
16575 T 
7000 T 
555~ T 

47636 T 
52378230 m3 

2000 T 
75859960 m3 

4680 T 
2000 T 

28843740 m3 
1390 T 
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alg_4 &m·Nov 15 14:06 

ttedita Import Mln. $ 

180 CELLUiffiE 36000 T 43.560 962 FA'ITS 52170 T 15.651 
161 CATAL YSf AND Clffilf!CALS 11343300 $ 11.343 
348 LINEN OIL 9000 T 9.000 
607 PHEl'KlL 16112 T 8.153 
476 MELAMINE 7000 T 7.070 
812 SULFUR 34520 T 5.868 
647 roLYIDI'ADIENE 2457 T 4.643 
183 C'nEMICALS 3936016 $ 3.936 
794 STABILIZER, SBR 560 T 2".150 

14 ACETONE 6694 T 1.9Sl 
4G9 MALEIC ANHYDRIDE 1560 T 1.801 
957 FliULSIFIER 1600 T 1.744 
555 NONENE(PROP"lLEdE TRIMER) 2114 T 1.012 • 532 NAPh"'I'ALENE 1790 T 0.984 
577 OXIDIZED STARCH 2400 T 0.873 
400 HYDROBRa1IC ACID 431 T 0.837 

7 ACETALDEHYDE 1146 T 0.779 
f;~)~~ n 11'/l.:'~~flr.1 PJi:fC.UT.IU\TE 400 T 0.704 
4TI t'Wl'lBHANE 14789090 ~ 0.683 
746 SILVEf< CATALYST 913 GM 0.485 
698 POTA:~Iu"M HYDROXIDE 662 T 0.473 

47 AIJ.ll'fINUM PELLETS 116 T 0.426 
204 COBALT ACETATE.4H20 33 T 0.410 
940 HFMC 56 T 0.409 
494 Ml!.i'HYL ISOBUTYL KE'F-JNE 335 T 0.375 

11 ACETIC ANHYDRIDE 440 T 0.363 
297 !:>IVINYLBENZE.lllE, IN 55% 4S T 0.326 
941 DIIPC 14 T 0.246 
259 DICHLOROP.ENZENE-0 165 T 0.174 
762 SODHJM DIHYDROPHOSPHATE 118 T 0.159 
?40 SILICA GEL 63 T 0.150 

83 BEHZOYL PEROXIDE 31 T 0.124 • 358 TMJ\C 32 T 0 115 
586 PD CATALYST , TDA 8 T 0.093 
172 CATALYST,M'I'BE 6 T 0.091 
434 METHANOL SYNTHISIS GAS CATALYST 6 T 0.082 
69 ANTIMC>NY TRIOXIDE 13 T 0.074 

567 OCTA.~OIC ACID 167 T 0.062 
566 OCTANE-N 19 T 0.048 
465 MAGNEZIUM SILIC'l'E 450 T 0.045 
11e BllTYL STEA.RATE 30 T 0.040 
790 SCiiEW~ OIL 30 T 0.033 

81 BEN70NITE 710 T 0.032 
537 NAPH'I'HENIC ACID 39 T 0.031 
723 REFOPMING CATALYST 3T 0.031 

t.i4 ALUMINA 71 T 0.030 
le3 CATALYST(AL~) ST 0.025 
25 ACTIVATED CARBON BT 0.025 

503 METiflL-N 2-PYRROLIDONE 5T 0.018 
576 OY.ALIC ACID 15 T 0.:117 
117 mrrYL-T CATECHOL 3 T 0.017 
e8e TRIPHENYLME1'HA1'1E 1 T 0.017 
786 SODIUM 4T 0.008 
4e3 r.AfiNEZifJM AGJ:!.1'ATE.4H20 1 T 0.007 
'1; ~1 Ji"(!il'rtllftl(itlE 2 T 0.007 
t.1 .:i MMA · itlfA <;(Jf'OU{l1Ef.' 3T Cl. 005 

690 POLYVINYL ALCOOOL 1 T 0.002 



I. Sun Nov 15 14:06 

Medi.ta funestic Purchase Mln.L.C. 

341 l.;'111YLlrliE 202267 T r/4.232 
4 ELECTRICITY 721784400 kWh 36.089 

82 BENZF.NE 100852 T 22.691 
539 NATURAL GAS 12998~7000 T-cal 20.278 

3 STEAM 2648838 T 19.389 
714 PROPYLENE 80000 T 17.6aO 
921 XYLENE-P 26164 T 11.407 
133 C4 FRACTIOO 67012 T 10.654 
574 OLEUM 68000 T 8.092 

56 AMMONIA 54767 T 7.234 
1 COJLIOO WATER 272067400 m3 6.828 

919 XYLENE-0 16834 T 4.326 
2 PI\'tXESS WATER 35422730 m3 3.542 

• 549 NTTRTC ACID(99%) 91fi2 T 3.518 
807 SULFUR TRIOXIDE 9892 T 2.809 
735 SALT 225373 T 2.681 
862 TOLUI'l'ra 10760 T 2.1% 

5 INF.RT GAS 19557740 m3 1.306 
322 ETHANOL 2375 T 1.306 
369 l'iJEL 114530100 T-cal 0.813 
755 SODIUM CARIDNATE 5039 T 0.806 
548 NITRIC ACID(60"4) 2997 T 0.803 
894 ORF.A 7345 T 0.705 
458 LIME 11736 T 0.698 
912 WATEF DEIOi~IZFD 267000 m3 0.664 
403 HYDRCCHLORIC ACID 2065 T . 0.662 
854 TITANIUM DIOXIDE 189 T 0.285 
176 CAUSTIC SODA BEADS 180 T 0.18:'. 
572 OLEUM (AS 40"4) 806 T 0.111 

482 METHANE 482 T 0.099 
382 HCL ACID (AS 22 BE) 500 T 0.058 
750 SODIUM BICARBONATE 128 T 0.026 

• 328 E.11f !LENE DICHIIJRIDE 110 T 0.02r) 

697 PCYI'ASSIUM CARffJNATE 50 T 0.025 
618 FHOSPHORIC ACID (INDUSTRIAL GRADE) 33 T 0.023 

766 SODIUM HYDROOEN SULFIDE 7 T 0.006 

948 AIR 248183 T 0.000 
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Medium ~cSale Kln.L.C. 

983 FQLYURITTHANE RESINS 40000 T 128.000 
9~la CELLULOSE FIBERS 30000 T 120.000 
148 CAPOOLACTAM 50000 T 103.000 
664 POLYE'l'HYI.Em, LINF.AR ID 100000 T 70.300 
659 POLYETHYLENE TEREFmHALATE MELT 450()0 T 67.500 
800 STYRl!li'E-BUTADIEtm RUmFR 50ln.JO T 48. 71)0 
688 POLYVINYL ACETATE LATEX AS 100% 40000 .T 42.000 
989 ALKYD RESINS 15000 T 42.000 
7 49 c-..oDIUM AIKYLBENZYL SULFONATE 40000 T 40.000 
747 SOAP 40000 T 35.680 
693 FOLYVINYL CHLORIDE 50000 T S0.950 

24 ACRYLONITRILE 30000 T 30.300 
702 PRIMARY ALCOHOL ETHOXYSOLFATE 10000 T 30.000 

• 317 RFOXY ,LIQUID, IGEP.A lOCOO T :Z5.700 
634 PO~YSTYRENE HIGH IMPACT 30334 T 26.421 
254 DI-tX!'I'YL HITH/l.LATE(OOP) 30000 T 23.100 
B91 UNSATIIBATED POLYESTIID 10000 T 18.300 
999 MELAMINE - F01'MALDEHYDE RESIN 10000 T 13.COO 
557 NONYi .• PHENOL ETHOXYLATE 10000 T 12.000 
67 3 FOLYMETHYr11ETHACRY'LA TE SHEF.T 5000 T 1n.onn 
~~3 AC.:1-:YLClNITHILE-Bl."'T ADI ENE-STYRENE (ABS) 5000 T 9.7f.O 

:~39 GLYCERIN CRUDE 7390 T 9.f.07 
8~3.3 URE.:\-FORMALDEHYDE RESIN SYRUP 13000 T 8.340 
608 FHENOL-FORMALDEHYDE SYRUP 10000 T 8.000 
489 l'IETIIYL TEITTIARY-BlmL ETHER(MI'BE) 25846 T 5.918 
428 TON-FXCHANGE RESIN 1000 T fi.280 

61 ANTHRAQUINONE 1000 T 5 .. 040 

178 CAUSTIC SODA 26973 T 4.:·85 
872 TRTlITIIA~OL.A.MINE 2000 T 4.040 
62 Al1l·iritHUM SULFATE 87500 T 4.016 

401 .HYDRCx;HTuORIC ACID (DILUI'E) 21210 T 3.478 
262 DTCHil>ROPROPYLENES 3986 T 3.316 

• 366 FUEL GAS 207966000 T-cal 3.244 
497 MZI'HYL METHACRYLATE 2000 T 2.500 
997 BENZOIC ACID 2000 T 2.420 

?.G /{:i·TIL~Af ,tr,TT,Tr, ACID 500 T ?..000 

8~3 TCVJENE DIAMINE (CRUDE) 1112 ,. 1.502 

lCi" BlJfANO! ... -N 2009 T l.197 

27 i f;IR'l'HYLl':tm GLYCOL 1707 T 0.078 

!?35 SOI1TUI1 rnRMATE 1800 T (l. ifl3 

!344 f.J1MONitJM BISULFATE 8050 T 0.673 

443 I&JF'ROPANOL 799 T 0.586 

375 TRIE'I'HYLENE GLY<X>L 447 T n.i:-,1n 

364 FORMIC ACID (IN 85%) 1000 T O.f,10 

26f, f>IE'I'iL'1.NOLAl1INE 140 T 0.13E. 

710 PBOPYLZNE OXIDE IN SOLUTION(IMPUBE) 384 T n. lCI'? 

432 J:x>ETJT.A.NOT. 219 T 0.101 

$23 MC.'NOETHANOLAMINE 60 T O.C~·2 

330 ET'rlYLENE GLYf'fJL 112 T 0.046 

810 SIJLFlmic ACID( IN f;f,%) 827 T 0.015 

712 Pfi'O?YLENE, (DILUTE) 60 T (l.C!07 

1~2 CARBON DIOXIDE 15810 T (1.000 

t.10 HYDROOEN CYANIDE 1132 T Ct. (l()(l 



-AAS-
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tbii.a• Gross Procb:ti.cn Mln.L.C. 

983 POLYURETHANE RESHl5 40000 T 128.00i) 
998 CELLULffiE FIBERS 30000 T 120.000 148 CAPROLACTAM 50000 T 10~.000 
664 H>LYhi'HYLENE, LINEAR LD 100000 T 7(1.300 
659 POLYE'mYLENE TERmmlALATE MELT 45000 T 67.f.OO 
P.00 S'J'YRENR-BUTADIENE RUBBER 50000 T 48.700 
68R Fnl.YVJNYJ, Ar.F.TATF. UTEX AS 100% 40000 T 42.000 
~89 ALKYD RESINS 15000 T 42.00tl 
7 49 Sf">DHli fJKYLffmYL SULFOOATE 40000 T 40 .. 000 
747 SOAP 43475 T 3e.119 
675 POLYOL, TRIFUNCTIOOM, POLYEmER 30000 T 33.000 

24 ACRYLOOITRILE 31254 T 31.566 
693 POLYVIt-."'YL <llLORIDE 50000 T 30.950 

• 832 TEREPHTALIC ACID 38533 T 30.942 
903 VINYL ACETATE 40800 T 30.Se5 
702 PRIMARY ALOOHOL ETHOXYsm.FATE 10000 T 30.0CO 
317 EFOXY ,LIQUID, OOE13A 10000 T 26.700 
460 LINE:6& OLEFIN,C11-C12 28030 T 26.516 
684 POLYST'/RENE HIGH IMPACT 30334 T 26.4:.!1 
905 VINYL CHLORIDE 50500 T 24.997 
c60 TOLUENE DIISOCYANATE('l'Dl) 13200 T 24.816 
254 DI-CCl'YL Pm'HAIA1'E(OOP} 30000 T 23.100 
238 CYCil.JHEXANE 50950 T 21.042 

10 ACETIC ACID 31420 T rn.ee3 
891 UNSATURATED POLYESTER 10000 T 18.30!) 
859 TOLUENE DIAMINE 10768 T 18.198 
379 GLYCERIN 9300 T 17.484 
178 CAUSTIC SODA 101281 T 17.217 
fDl STYRENE 46784 T 17.169 
711 F i\'r1PYLENF. OYIDE 20036 T 17.010 

40 ALL'{Tu CHLORIDE 14764 T 16.!179 
327 ETHYLBENZENE 54678 T 16.284 

• ~:19~ MEL/\i'1I~"'F. - FORMALDEHYDE IGJIN 10000 T 13.000 
285 DINITh ... II'OLt.1ENE 16842 T 12.260 
557 NO~M..PHENOI. l!..TrlOXY.LJiTE 10000 T 12.000 
.JJ2 E!JI'ADIENE 37662 T 11.939 
331 E'l'h'YLfil.TE OXIDE 14454 T 11. 27-1 
316 EPICHLORUHYDRIN 5555 T 10.721 
118 HYDRCGEN 106181745 m3 10.342 
187 CHWRINE 88610 T 10.190 
673 POLYMETHYLMETHACRYLATE SHEET 5000 T 10.000 

23 ACRYIIJNITRILE-BUTADIENE-STYRENE( ABS) 5000 T 9.750 
86 BISPHENCiL A(EPOXY GRADE) 6740 T 9. 70f1 

839 r;LYCEfHN C.'RUDE 73gi, T 9.607 
3~~:j rOM1AIJ)Ef flDE 15348 T 9.515 
623 PHTHALIC ANHYDRIDE 18559 T 9.372 
893 UREA-FORMALDEHYDE RESIN SYRUP 13000 T 8.840 
497 METINL METHACRYLATE 7000 T a.no 
606 PHE~~OL-FOR1ALDEHYDE SYRUP 10000 T 8.000 
819 SYNT'rIESIS GAS(3:1) 75859960 m3 6.956 
::;:-1n ft.Til'fLENft: r.r,yrxiL 16575 T 6.C;4E· 
704 PRIMARY ALCOHOLS LINEAR, Cl2··Cl.5 4680 T 6.453 
1 F;:i r:ARP/.JN Drntn.FIDE 12150 T e.18-1 

488 111!."I'HYL TERTIARY-BUTYL ETHER01TBE) 25846 'I' 5.918 
41.R TON-F:XCHAfm: f;l:.SIN 1000 T 5.2.~~ 

r;'/ l•.lrf'IH<HJllJNfm 1 nno T f,. ()ltfl 

485 Mr:rHANOL 47636 T 4.811 
11 o prrmra-1 9880 T 4.782 
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• 

r;? .ti Mi«" a ;:•:ti 
: .: 11; I'!-] rrt\l•:f; I'll H: i'P •i. 'IWJ ! 
872 TRIF.'f!ll\Nl..')l.....AMINE 

62 AHl10NI~J.'1 SUI.FATE 
~·14 MIXED BUTYLEN~(BUTADIENE RAFFINATE) 
1E·5 CAHB)N :iClNOXIDE 
401 HYDROCHLORIC ACID CDILbl'E) 
811 StiL.:ruRIC ACID 
262 DICHLOROPBOP'iLENES 
i34 t·ITBE Rt\r'FINATE 
36i3 FUST., C'-aAS 
5[.8 ~JtNLI-fil..'K>L 
9S7 BF.NZOIC ACID 
818 SYNTHESIS GAS(2:1) 
578 OXYGE'N 

26 ACET'iL ... ~LICILIC ACID 
953 TOLUENE DI.~MINE (CRUDE) 
3€4 E!)R~IC ACID (IN 85%) 
107 BUTA..U-N 
€36 PC~Y{S'I'YRRNE-DVB) (8% DVB) 
443 ISOPROPANOL 
271 DIE'I'HYT ... ,ENE GLYCOL 
9e5 SODIUM FORMATE 
944 Pl~tCNIUM BISULFATE 
875 TRIRTHYLENE Gf_,YOOL 
::i-~5 I1f ;.~f1iAN(1iJ\.MINE 
36~~ FU~L 
7i0 PFO?Y!..K·lE OXIDE IN SOLtll'ION(IMPURE) 
432 ff.()BUTMDL 
~·23 i1CXit1ETHANOL .. ~MINE 
81:1 :~PLFtmIC ACID(IN 65%) 
712 PBCi:!:°'V°LEHE, (D:::LL1TE) 
152 CAF.aJN DIOXIDE 
410 HYDKGI!.~ CYANIDE 
342 ElHYUIEXAIDL-2 

3 STEAM 
4 ELECTRICITY 

• 

17:i44 1' 
JIJOCI T 
2000 T 

87500 T 
36856 T 

18707760 m3 
21210 T 
72845 T 

3986 T 
20780 T 

207965972 T-cal 
3612 T 
2000 T 

2P843740 m3 
49636 T 

500 T 
1112 T 
2800 T 
2009 T 

550 T 
1390 T 
1707 T 
1800 T 
8050 T 

447 T 
140 T 

18267120 T-cal 
384 T 
219 T 

59 T 
827 T 

60 T 
15070 T 
3344 T 

20700 T 
188338 T 

12820804 kWh 

·~ . :; ~"1 
4.41·: 
4.04) 
4.816 
3.e:?.:~ 
3. ;;~~.:· 
3.472. 
3. :j;:.o 
~ "'• .... v.Jll) 

z. 30-t 

3.~2!3 

2.420 
2.~79 
2.288 
2.0JC• 
..! . ::.((~ 
, ,.·.o 
.J... -...: .. : 

1.197 
1.111 
1. (12(1 

c. ~?7'2 
0. ?'.:i';.. 
O. r::~·:;. 
(!_f.l!) 

(;. l;?.~s 

0.1'.:":7 
O. lC? 
O.Dl 
o.o:=-:~ 
0. ;11.5 
0.007 
O.OGO 
0.000 
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Fractional Optimization 

Haxini.ze: 
PDt\ Yearly Profit mil.L.C. ---------------------- = 0.154 ------
Investment mil.$ 

Scenario: 

0. < ACETIC ACID < 1000. ( 0.0%) T 
0. < ACETOOE < 1000. ( 0.0%) T 

ACRYLOOITRILE-Bl11'ADIENE-S'I'YRENE(ABS) = 5000. (100.0%) T 
0. < ACRYLONI'I'RILE-Bl11'ADIENE-S'l'YRENE(ABS) < 5000. (100.0%) T 

ACRYLOOITRILE = 30000. (100.0%) T 
0. < ACETYLSALICILIC ACID < 500. ( 0.0%) T 
0. < ADIPIC ACID < 100. (100.0%) T 
0. < ANTHRAQUINOOE < 1000. (100.0%) T 

Bl1I'YL ACETATE(NOBMAL) = 3000. (100.0%) T 
DI-BUI'YL PHTHALATE = 3000. (100.0%) T 

• 0. < DI-&JTYL Hrl'HALATE < 3000. (100.0%) T 
0. < C4 FRACTION < 85000. (100.0%) T 

CAPf,1UCTAM = 50000. (100.0%) T 
0. < GAmor .ACT/\11 < 20000. ( 0.0%) T 
0. < Ct\~ BLACK (HAF) < 30000. ( 0.0%) T 

ME:liYLENE CHLORIDE = 2000. (100.CY.'') T 
500. < CIT.'UC ACID < 1000. ( 50.0%) T 

30000. < DI -c CI'YL HmfALATE(OOP) < 40000. ( 75.0%) T 
5000. < EPO~.Y ,LIQUID, OOEBA < 10000. (100.0%) T 

0. < EPOXY , LIQUID, OOEBA < 10000. (100.0%) T 
ETHYL ACETATE = 7000. (100.0%) T 

2000. < ETHYLENE GLYOOL < 10000. ( 20.0%) T 
0. < ETIIYLENE < 250000. ( 96.3%) T 
0. < FLUO~ 11 < 2000. ( 0.0%) T 

FORMALDEHYDE = 1000. (100.0%) T 
1000. < FORMIC ACID (IN 85%) < 3000. ( 33.3%) T 

ARCt1ATIC SOLVENI' = 100000. (100.0%) T 
0. < GLYCERIN < 3000. ( 31.2%) T 

500. < ION-EXCHOOE RESIN < 1000. ( 100. D°-') T 

• 0 . < ISOPROPANOL < 2000. ( 0.0%) T 
0. < L-LYSINE < 10000. ( 0.0%) T 
0. < M/\LF.TC ANHYDRIDE < 10000. C 51.6%) T 
0. < 111!.'LAMINE < 3000. ( 0.0%) T 
0. < METHIONINE-DL < 10000. ( 0.0%) T 

METHYL ETHYL KETONE = 1000. (100.0%) T 
METHYL ME'I'HACRYLATE = 2000. (100.0%) T 
NONYLPHENOL ETHOXYLATE = 10000. (100.0%) T 

10000. < PHENOL-FORMALDEHYDE SYRUP < 40000. ( 25.0%) T 
PHENOL = 1000. (100.0%) T 

0. < PHTHALIC ANHYDRIDE < 10000. ( 0.00-') T 
0. < POLYBU'I'ADIH < 10000. ( 0. Cl°-') T 
0. < FOLYBUTADIENE < 20000. ( 0.0%) T 

50000. < POLYETHYLENE TERF.111'i'HALATE MELT < 80000. ( 62.5%) T 
0. < POLYETHYLENE, HI DENSITY (!UIDERD) < 40000. ( 0.0%) T 

POLYETHYLENE, LINEAR LD = 100000. (100.0%) T 
0. < POLYETHYLENE, LINEAR LD < 30000. (100.0%) T 

POL YMETHYL."1E'I'HACRYLATE SHEET = 5000. (100.0%) T 
0. < F(iLYMETIM..ME'I'HACRYLATE b1iEET < 5000. ( O.D°-') T 

F(iLYPROPY:..RNE = 30000. ( 100. D°-') T 
0. < POLYPROPYLENE < 10000. ( 0.0%) T 

:1fJ000. < f{JLYS'I'YRENE HIGH IMPACT < 40000. (100.0%) T 
0. < POLY3TIRENE HIGH IMPACT < 10000. {100.0%) T 

41J000. < f-OLYVIN'lL ACETATE LATEX AS 100% < 60000. { 66.7%) T 
50000. < FOLJ'VINYL CHLORIDE < 70000. ( 71.4') T 



,,,.o-
11UHAUY AlJ.UllJL K'fJIC>XnilJLlt'ATE = 10000. (100.0%) T 0. < P.RIMARY AimlOL E'DIOXYSOLFATE < 5000. (100.0%) T 

0. < PROPYLENE GLYCOL < 2000. ( 0.0%) T 
O. < PRCPIL.H < 110000. (100.0%) T 

30000. < SOAP < 40000. (100.0%) T 
40000. < SODIUM ALKYLBENzn. SULFC&TE < 50000. ( 80.0%) T 

S'I'YRENE-BUl'ADIENE RUBBER = 50000. (100.0%) T 0. < STYRENE-Bl11'ADIENE RUBBER < 20000. ( 0.0%) T 0. < DI-ETHYIHEXYL ADIPA'I'E < 2000. (100.0%) T i DI-ETHYIHEXYL ADIPA'I'E = 3000. (100.0%) T I. 

0. < TRIE'llWn.AMINE < 2000. (100.0%) T 
t 
j 

ONSATtlRATED POLYESTER = 10000. (100.0%) T 0. < ONSATtlRATED :roLYFSl'ER < 10000. (100.0%) T 5000. < URF.A-FOOMAI.:r>mrfDE. RESIN SYRUP < 13000. (100.0%) T 
2000. < PERCHLOROE'I1lY < 2500. ( 80.0%) T 

10000. < POLYORETHANE RESINS < 40000. (100.0%) T 
0. < fQLYURE'IHANK RESINS < 25000. ( 75.6%) T 
0. < HYDRAZYNE < 1000. ( 0.0%) T 

10000. < ALKYD RESINS < 15000. (100.0%) T 
..• 0. < ALKYD RESINS <.. 5000. (100.0%) T 

1000. < BENZOIC ACID < 2000. (100.0%) T 
0. < BmZOIC ACID < 2000. (100.0%) T 

• 20000. < CELLOiffiE I!'IBEECS < 30000. (100.0%) T 
5000. < MELAMINE - FCRtALD1!BYIE RESIN < 10000. (100.0%) T 

• 



• 

• 

-A-i9-

Fixed Capital Investioont - FCI 
Domestic Investment : 

PDA Net Income - NI : 
NI/FCI : 
PDA Import : 
PDA Ibmestic Sale 

Production Profit : · 
Simple Rate of R~tum : 
Pl.'Oduction Import : 
Ibmestic Sale of Production : 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GPV 
MVA/GP'/ : 

Export : 
Domestic Purchase : 
Direct Labour : 

best Sun Dec 6 13: 33 

1902.585 mln.$ ( 1742.509 ) 
731. 763 mL1.L. C. 
267.878 mln.L.C. 

0.141 ( 7.1 years ) 
189.985 mln.$ 

1099.449 mln.L.C. 
271.613 mln.L.C . 

. 0.143 ( 7.0 years ) 
167.347 mln.$ 

1080.546 mln.L.C. 
647.672 mln.L.C. 

0.340 
1915.286 mln.L.C. 

0.338 
189.913 mln.$ 
338.818 mln.L.C. 

904 men 



-~2.0-
best Sun Dec 6 13:33 

Process 

Project 

19 POLYOL TRIFUNCTIOOAL POLYETHER 44182 T 
498 ALKYD RESINS 20000 T 

47 POLYSTYRENE HIGH IMPACT 50000 T 
154 PRIMARY ALOOHOL, ETOXYSULFATE, sa>IUM SALT 15000 T 
514 CELLULffiE FIBERS . 30000 T 
504 SOAP 43253 T 

67 POLYETHYLENE TEREFHTALATE MELT FRCM TA 50000 T 
23 PIITHALIC ANHYDRIDE AIR C'X. OF 0-XYLENE 24940 T 

174 POLYVINYL ACETATE LATEX 40000 T 
105 BUTADIENE (&SF) 36324 T 
62 CAPROLACTAM FRCM CYCLOHEXANE 50000 T 
56 STYRENE-BUTADIENE RUBBER BY mrol,.POLYM. 46812 T 

. 468 UNSATURATED POLYESTER RESIN 20000 T 

• 497 POLYURETHANE RESINS 58909 T 
75 OXYGEN TN AIR FRACTIOOATION 49572 T 

127 FORMALDEHYDE FRCM METHANOL 17198 T 
65 CYCLOHEXANE TN HYDROOmATION OF BENZENE 52734 T 

433 SODIUM ALKYLBENM SULFOOATE 40000 T 
1003 ARC&TIC SOLVENT 100000 T 

285 EPOXY, LIQUID, OOEBA . 20000 T 
135 LINEAR OLEFlNS (SHELL) 30391 T 

22 DI-ocTYLPHTALATE FRCM PHTALIC ANHYDRIDE 30000 T 
110 DINITRO'J'OLUENE TN NITRATION OF TOLtJENE 24803 T 

36 POLYETHYLENE LLD (UCC) 130000 T 
38 POLYPROPYLENE (AMOCO) 30000 T 

158 TOLUENE DIAMINE FRCl1 DINITROTOLUENE 15859 T 
159 TOLUENE DIISCCYANATE 19440 T 
74 CAROON MONOOXIDE FR<l1 SYNl'GAS 19971284 m3 

146 PHOSGENE FRCli CHLORINE AND CARJntl MONOX. 25544 T 
15 MTBE FRCM MIXED BUTENES 32784 T 
32 CHLORINE (MEMBRANE PROCESS) 124087 T 
48 ABS BY l!l1ULSION/MASS POLYMERIZATION 10000 T 

• 20 Bl1l'ENE-1 FRCt1 MTBE RAFFINATE 12818 T 
43 VINYL ACETATE FOCM ETHYLENE 40800 T 

221 GLYCERIN 14634 T 
68 TEREPHTIIATIC ACID FRa1 P-XYLENE 42815 T 

189 ALLYL CHLORIDE BY CHLORINATION OF PROP. 25548 T 
39 POLYVINYLCHLORIDE BY SUSPENSION POLYMER. 50000 T 

137 MALEIC ANHYDRIDE FRa1 N-BUTENES 8283 T 
101 BISPHENOL A FROM PHENOL AND ACETONE 13480 T 
45 ACETIC ACID FRCl1 METHANOL 33217 T 

495 PENTAERYTHRITOL 4000 T 
71 ACRYLONITRILE JY PROPYLENE AMMOOXIDATION 32508 T 

206 ION EXCHAOOE RESIN 1000 T 

17 PROPYLENE OXIDE BY ETHYLBENZENE PROCESS 30514 T 
27 FOLYMETHYI.METHACRYLATE 5000 T 

116 ETJflLBEZNENE BY VAFOR-PHASE ALK. BENZEN 83275 T 

251 CARB)N DISULFIDE 12150 T 

471 UREA- FOFMALDEH'lDE SYRUP 13000 T 

217 EPICHLOROHYDRIN 11109 T 

422 SULFURIC ACID FROM SULFUR 73922 T 

41 VINYL CHLORIDE BY OXYCHLORINATION 50500 T 

1f~3 AN'I'Hl<A'iUINONE Ff<ai NAPHTALENE 1000 T 

358 F1iENOL-FOr&LDEHYDE RESOL SYRUP 10000 T 

511 BENZOIC ACID 4000 T 

515 MELAMINE - FOf<MALDEHYDE RESIN 10000 T 

70 ETHYLENE GLYCOL AND ETHYLENE OXIDE 16539 T 
I 



-42.tf-.. 
lllll:l lJl-IJU'l'YL l1f111ALA'l'K 6GOO T 

~ 13 METHYL ME'mACRYLATE CYAlUIYDRIN PROCESS 7000 T 
l; 489 Bl1l'YL( ISOBU'l"fL) ACETATE 3000 T . 
1, 1001 DI-ETHYIBEXYL ADIPATE 5000 T . 
~. . 33 METHANOL FRCti NATURAL GAS 53453 T i 
' 211 .. PRIMARY ALKOOOLS C 12-C 15 7020 T 
'· 30 HYDl\OOEN FRCl1 NATURAL GAS 57902204 m3 ; 

28 PERCHLOROE'lllYLENE FRCM PROPANE 2000 T 
73 SYNI'GAS ( 3: 1) FRCM NATURAL GAS 80983552 m3 

212 ETHYLENE GLY<X>L 4010 T 
26 TRIETHANOL AMINE FRCM EO END NH3 2000 T 

411 POLE( STYRENE-DVB) ( 8 DVB) 549 T 
95 ADIPIC ACID FRCM CYCLOOEXANE VIA R;A OIL 2300 T 

503 CITRIC ACID 500 T 
72 SYN'IDAS (2: 1) FRtM NATORAL GAS 3180060 m3 

• 

• 



-A22.- best Sun Dec 6 13:33 

Kedilm hprt llln. $ 

180 CELLULOOE 36000 T 43.560 
342 ETHYIHEXAR>L-2 24600 T 17.343 

! 962 FATl'S 51904 T 15.571 . 
161 Cl.TALYST AND ClD!MICAI.S 15369324 $ 15.369 
557 NOOYLPHENCL Em1XYLA'm 10000 T 14.400 
348 r.JNitli OIL 12000 T 12.000 
607 P.IENOL 21125 T 10.689 
647 POLYBUTADIENE 4050 T 7.654 
476 MELAMINE 7000 T 7.070 
812 SULFUR 34873 T 5:-928 
323 E'lHYL ACETATE 7000 T 5.194 
18~ CMMICALS 4925678 $ 4.925 
800 S'l'YRIOO:-Im'ADIENE ROBBRi? 3187 T 3.824 
107 BCJTANOL-N 5298 'I 3.496 • 14 ACE'l'OOE 8635 T 2.556 
364 FCRtIC ACID (IN ~) 3400 T 2.080 
794 STABILIZER, SBR 524 T 2.013 
957 EMULSIFIER 1600 T 1.744 
193 ME1llYLENE ~1JE 2000 T 1.496 

7 ACETALDEHYDE 1528 T 1.039 
532 NAPUfALmE 1790 T 0.984 
477 MFMBRANE 2G710126 SQCJt 0.956 
443 ISOPROPANOL !182 T 0.953 
400 HYDROBRCMIC ACID 479 T 0.930 
577 OXIDIZED STAIDI 2400 T 0.873 
494 METHYL ISOBUI'YL KE'l'CK 670 T 0.750 
699 POTASSilli PERSULFATE 400 T 0.704 
698 POTASSllli HYDROXIDE 884 T 0.631 
746 SILVER CATALYST 1023 (If 0.544 
204 COBALT ACETATE.4H20 36 T 0.456 
491 METHYL ETHYL KE'l'ONX 1000 T 0.4;;0 

47 ALUMINUM PELLETS 116 T 0.426 
940 HPMC 56 T 0.409 

• 297 DIVINYLBENZENE,IN 55% 48 T 0.326 
762 SODIUM DIHYDROPHC&'HATE 236 T 0.318 
259 DICHLOP.OBENZENE-0 243 T 0.257 
941 DIIPC 14 T 0.246 
858 THAC 65 T 0.230 
518 MOLASSES 2000 T 0.230 
740 SILICA GEL 66 T 0.158 
586 PD CATALYSf , TDA 12 T 0.138 
83 BENZC>YL PEROXIDE . 31 T 0.124 

172 CATALYSf ,Ml'BE 7 T 0.116 
484 MEI'HANOL SYNI'HISIS GAS CATALYST ST 0.092 
69 ANTIMONY TRIOXIDE 15 T 0.082 

566 OCTANE-N 30 T 0.073 
465 MAGNEZIUM SILICTE 662 T 0.067 
116 BUI"fL STF.ARATE 50 T 0.066 
790 SOYBEAN OIL 50 T 0.055 
537 NAPH'llfENIC ACID 60 T 0.048 
44 ALUMINA 108 T 0.046 

163 CATALYST(ALK) BT 0.039 
723 REFOR1IN3 CATALYST 3 T 0.035 

25 ACTIVATED CARll>N 11 T 0.034 
81 BEN'l'CJNITE 710 T 0.032 

117 BfJJ"fL-T CATECHOL 4T 0.026 
886 TRIPHENYUfETHANE 10 T 0.025 
503 METJMrN 2-FIRBOLIDONE 7T 0.023 



• 

• 

• 

5·1s OXALIC /\CID 
·119 JNDR(QUJtnm 
206 OOBALT NAPffl'HENATE 
463 MAGNEZilli ACETATE.4H20 
516 ttlA-EHA CXRl.YMER 
690 POLYVINYL ALCXHL 

!6 T 
4T 
1 T 
lT 
3T 
lT 

0.018 
0.014 
0.008 
0.008 
0.005 
0.002 



• 
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983 FQLY'JRETHANE RESINS 
317 EFOXY ,LIQUID, OOEBA 
664 FOt: ·YFIHYLENE. LINF.AR LD 
891 UNSATIJRATED POLYESTER 
702 PRIMARY Airo10L E'l'HOXYSULFATE 
989 ALKYD RESINS 

23 ACRYlffiITRILE-PmADllH:-STYRlmE{Am>) 
684 roLYSn'RFllE HIGH IMPACT 
469 MAI.EiC ANHYDRIDE 

1004 DI-IDI'YL mmALATE 
1003 DI-ETHYIJIEXYL ADIPA'l'E 
9'J1 mNWIC ACID 
379 GLYCERIN 

.. 

&u1 1Jec ti 13: 3J 

18909 T 
10000 T 
30000 T 
10000 T 
5000 T 
5000 T 
5000 T 

10000 T 
5163 T 
3000 T 
2000 T 
2000 T 
937 T 

Inn. $ 

60.511 
26.700 
21.090 
18.300 
15.000 
14.000 
S.750 
8.710 
5.421 
~.564 
2.684 
2.420 
1.762 



-A2S-
Sun Dl.'C 6 13:~3 

Medi.tm llln.L.C. 

341 ETHYLENE 240782 T 88.367 4 FLECT'RICI'l'Y 8791i2000 kWh 43.955 1001 MIXED XYLENES 135000 T 29.025 82~ 123915 T 27.880 714 PROPYLENE 110000 T 24.200 539 NA'IURAL GAS 1405333250 T-cal 21.923 3 STF.AM 2915853 T 21.344 133 C4 FRACTIW 85000 T 13.515 . 921 XYLENE-P 29071 T 12.675 574 OLECll 68000 T 8.-092 1 COOLiro WATER 305018656 m3 7.655 56 MKmA 55348 T 7.361 919 XYLENE-0 23693 T 6.089 549 NITRIC ACID(99%) 13493 T 5.181 • 735 SALT 310940 T 3.700 
2 PROCE$ WATER 35951284 m3 3.595 

807 SULEUR TRIOXIDE 9892 T 2.809 
322 E'lHAtU. 3562 T 1.959 

5 INERT GAS ':5784164 m3 1.722 
!v1B Nl11iJC ACJD(6CJZ) 5868 T 1.572 
458 LIME 20384 T 1.212 
755 SODitti CAREafATE 6794 T 1.087 
403 HYDRCXE.oRIC ACID 2945 T 0.945 
369 FUEL 131601896 T-cal 0.934 
894 ORF.A 7345 T 0.705 
912 WATER DEIOOZED 249980 m3 0.622 
854 TITA..~lJM DIOXIDE 210 T 0.317 
572 OLEt1i {AS 40%) 805 T 0.111 
482 METIIANE 481 T 0.099 
706 PROPANE 402 T 0.036 
750 SODIUM BIC'.ARimATE 128 T 0.026 
328 ETHYLENE DICHLORIDE 110 T 0.025 
697 FOTASSI™ CAROONATE 50 T 0.025 • 618 HfOOPHOR.IC ACID CINOOSTRIAL GRADE) 29 T 0.020 
911 WATER B>ILER FEED 6200 m3 0.015 
766 SODillt HYDROOEN SULFIDE ST 0.007 
948 AIR 247861 T 0.000 



-"2.6-
Sun Dec: 6 13: 33 

Mecti1• 
~Sale Mln.L.C. 

983 POLYURE'IHANE RESINS 40000 T 128.000 998 CELLULOOE FIBERS 30000 T 120.000 148 CAPROLACTAM 5ClOOO T 103.000 659 POLYETHYLF.NE TERmfrHA.r ATE MELT 50000 T 75.000 664 POLYE'I'HYL»m. LINEAR LD 100000 T 70.300 800 S'fYRENE-BUTADIENE RUBBER 50000 T 48.700 688 POLYVINYL ACETATE LATEX AS 100% 40000 T 42.000 989 AUM> RESINS 15000 T 42.000 7 49 SODitlf AUn'LBENZYL STJLFOOATE 40000 T 40.000 747 SOAP 40000 T 35-:680 684 POLYSTYRENE ffiGH IMPACT 4GOOO T 34.840 693 POLmNYL ClJLORIDE 50000 T 30.950 24 ACRYLOOITRILE 30000 T 30.300 702 PRIMARY ALCXHOLE'IHOXYSOLFATE 10000 T 30.000 • 317 EPOXY ,LIQUID, OOEF.A 10000 T 26.700 1002 ARC11ATIC SOLVENI' 100000 T 24.000 254 DI-OCTYL Hn'HALATE{!XP) 30000 T 23.100 681 R>LYPROP'k'LENE 30000 T 19.260 891 UNSATURATED POLYES'raR 10000 T 18.300 999 MELAMINE - FOitfALlEiYDE RESIN 10000 T 13.000 557 NOOYIH1mc>L E'IHOXYLhTE 10000 T 12.000 178 CAUSTIC SODA 60760 T 10.329 673 POLYME'lllYUfETHACRYLATE SHEET 5000 T 10.0GO 23 ACRYLOOITRILE--BUTADIH-S'l'YRENE(ABS) 5000 T 9.750 939 GLYCERIN CRUDE 7353 T 9.559 893 URF.A-FOm1A!mIYDE RESIN SYROP 13000 T 8.840 
606 PHEOOL-FOI41ALDEHYrR SYRUP 10000 T 8.000 
499 MF.THYL TERTIARY-W::'YL E'IHER(tfl'BE) 32784 T 7.50'1 
262 DIOILOR0PROPYLIOO:S 68S7 T 5.73£1 
401 HYDROCHLORIC ACID CDILUl'E) 3455~ T 5.66t 
42~ ION-EXCIW{;E RF.SIN 1000 T 5.280 
67 ANI'HRAQUINOOE 1000 T 5.040 

323 ETHYL ACETATE 7000 T 4. 3;-3 
8"/2 TRIJt.'TIIANOI.J\MINE 2000 T 4.04\l • 1003 DI-ETHYLHEXYL ADIPATE 3000 T 4.0~ 
62 AMl'Witlf SULFATE 87500 T 4.016 

112 BU'IYL ACETATE(NOBMAL) 3000 T 3.810 
1004 DI-BU'IYL PH'l11ALATE 3000 T 3.561 
366 FUEL GAS 174612576 T-cal 2.723 
862 TOLUENE 13171 T 2.634 
497 METHYL METHACRYLATE 2000 T 2.500 
997 BENZOIC ACID 2000 T 2.420 
953 TOLUENE DIAMINE (CRUDE) 1638 ·r 2.212 
193 METHYLENE CHLORIDE 2000 T 1 .• 248 
947 PERCHLOROETh"YLENE 2000 T 1.244 
271 DIETHYLENE GLYCOL 2132 T 1.222 
285 SODIUM FOlmATE 2400 T 1.058 
330 ETHYLENE GLYOOL 2000 T 0.826 
198 CITRIC ACID 500 T 0.805 
944 AM>NIUM BISULFATE 8050 T 0.673 
875 TRIETHYLENE GLYOOL 1\58 T 0.-337 
3f.3 FORMJ\J .DF.HYDE 1000 T 0.620 
364 1''0I<MI C ACID (IN 85%) 1000 T 0.510 

.. 607 FHENOL 1000 T 0.422 
·' 491 METHYL ETHYL KETONE 1000 T 0.:>90 

710 PROP'fLENE OXIDE IN SOLl11'I~fIMPURE) 565 T 0.158 
265 Dllt'l11ANOLAMINE 1·10 T 0.115 
31 ADIP'.i:C ACID 100 T 0.133 



• 
.. 

• 

!".J!, MIY.l•J1 lllJ!h::r<: N:U> 
I!;/ l:/'11ll HI TlffW\.1 lll I lfcl IJI•; 
!>l:3 Mlt«...·!!:11!.ANULAHlNK 
810 SULFURIC ACID(IN SSX) 
712 Ft\QP'YLENE. (DILUTE) 
152 1~ DIOXIDE 
410 l YDRa;EN CYANIDE 

-,fZ."1-
3:i:l T 
:~011 ·r 
60 T 

1158 T 
91 T 

16034 T 
1266 T 

0.0HJ 
o.1rm 
0.052 
0.021 
0.011 
0.000 
0.000 



• 

• 

Medi •• 

193 HE1HYLENE CHLORIDE 
323 ETHYL ACETATE 

_,zg_ 

364 FORMIC ACID UN 85%) 
491 ME'nlYL mm. KE'l'Cm 
557 ~ E'IHOXYLA'l'I 
607 F1IElU.. 
800 S'l'YRENE-BJTADIENE ROBBER 

best Sun Dec 6 13:33 

2000 T 
7000 T 
1000 T 
1000 T 

10000 T 
1000 T 

50000 T 

100 % 
100 % 
100 x 
100 x 
100 x 
100 x 

6% 



-A29- best Sun Dec 6 13:33 

Med.ima Gross Prab:ti.cm IO.n.L.C. 

983 POLYURETHANE RESINS 58909 T 188.511 998 CELLULffiE FIBERS 30000 T 120.000 148 CAPROLACTAM 50000 T 103.000 664 POLYE'IHYLENE, LINEAR LD 130000 T 91.390 659 POLYE'IHYLENE TEREEfl'niALATE MELT 50000 T 75.oou 989 ALKYD RESINS 20000 T 56.000 317 EPOXY ,LIQUID, OOEPA 20000 T 53.400 675 POLYOL, TRIFUNCTIOOAL POLYE'IHER 44182 T 48.600 800 S'l'YRmE-BOTADIENE RUBBER 46812 T 45.595 702 PRIMARY ALCCHOL E'l'HOXYSULFATE 15000 T 45-:000 684 POLYSTYRENE HIGH IMPACT 50001) T 43.550 688 POr.YVINYL ACETATE LATEX AS 100% 40000 T 42.000 7 49 SODIUM AIEfLBENM stJLl!lBTE 40000 T 40.000 . 747 SOAP 43253 T 38.582 • · 891 UNSATURATED POLYESTER 20000 T 36.600 · 860 TOLOENE DIISOCYANATE('I'DI) 19440 T 36.547 ! 832 TEREPHTALIC ACID 42815 T 34.380 24 ACRYLONITRILE 32508 T 32.833 693 POLYVINYL CHLORIDE 50000 T 30.950 903 VINYL ACETATE 40800 T 30.885 
40 ALLYL CHLORIDE 25548 T 29.380 

460 LINF.AR OLKFIN,Cll-C12 30391 T 28.750 379 GLYCERIN 14634 T 27 .511 
859 TOLUENE DIAMINE 15859 T 26.802 
801 STYRENE 71252 T 26.149 
711 PRCPYLENE OXIDE 30514 T 25.907 
90!:. -:INYL CHLORIDE 50500 T 24.997 
327 ETHYLBENZE~~ 83275 T 24.816 
178 CAUSTIC SODA 141831 T 24.111 

'1002 ARaiATIC SOLVENI' 100000 T 24.000 
254 DI-ccrYL .dl'IHALATE(OOP) 30000 T 23.100 
238 CYCLOHEXANE 52734 T 21. 779 
316 EPICHLOROOYDRIN 11109 T 21.442 • 10 ACETIC ACID 33217 T 19.963 
23 ACRY!mITRILE-BC11'ADIENE-STYRF.NE(ABS) 10000 T 19.500 
86 BISFHENOL A(EPOXY GRADE) . 13480 1' 19 411 

681 POLYPOOPYLENE 30000 T 19.260 
285 DINITROTOLCJENK 24803 T· 18.057 
181 CHLORINE 124087 T 14.270 · 6Erc ANllYDRim ~ 25779 T 13.018 
999 INE - FOBMALDEHYDE RESIN I 10000 T 13.000 

.1 102 1U>IENE 36324 T 11.514 . .- 331 ETHYLF..NE OXIDE 14422 T 11.249 
418 HYDROOEN 115339614 m3 11.234 
363 FORMALDEH'(DE 17198 T 10.662 
673 fQL~CRYLATE SHEET 5000 T 10.000 
704 PRII1ARY ·~OLS LINEAR, C12-C15 7020 T 9.687 ... 

7353 T 9.559 939 GLYCERIN ~E •. 
893 UHF.A-FORMALDmrfDE RFSIN SYRUP .:' 13000.T 8.840 
497 METHYL ME'I'HACRYLATE 1

:: 7000 T 8.750 
469 MALEIC ANHYDRIDE • . 8283 T 8.697 
330 ETHYLENE GLYCOL 20549 T 8.487 
606 PHENOL-FORMAUDEHYDE SYRUP · 10000 T 8.000 
499 METHYL TERTIARY-BUJ'YL ETHEROfl'BE) 3~784 T 7.507 
819 SYNI'HESIS GAS(3:1) 80983552 m3 7.426 

1004 DI-Bl1I'YL PHTHALATE / 6000 T 7.128 
1003 DI-ETHYLHEXYL ADIPATE ' 5000 T 6.710 

.~. .· 25544 T 8.590 



• 
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110 BUTENE-1 
153 CAREnl DISULFIDE 
862 TOLUENE 
596 PENTAER!THRITCL TECll 
262 DiaILOROPRCPiLENE 
401 HYDro:llLORIC ACID CDIWI'E) 
485·ME'l'HAOOL 
428 IOO-EXOIAN3E RESIN 
67 AN'IllRAQUitnm 

514 MIXED BUI'YLENESCBUTADIENE RAFFINATE) 
997 BENZOIC ACID 
134 MTB8 RAFFINATE 
872 TRIE'I'HM{)LAffiNE 

6?. AMM<Mtlf SULFATE 
112 BUTYL ACETATE{lOlfAL) 
156 CARim tO«>XIDE 
811 StlLFURIC ACID 

31 ADIPIC ACID 
366 FUEL GAS 

3 STEAM 
578 OXYGEN 
953 TOLUENE DIAMINE (CRUDE) 
947 PEROILOROETHYLENE 
271 DIETHYLENE GLYCOL 
636 POLYCSTYRENE-DVB) {8% DVB~ 
985 SODIUM FORMATE 
198 CITRIC ACID 
944 AMMONIUM BISULFATE 

4 ELECTRICITY 
875 TRIETHYLENE GLYCOL 
818 SYNI'HESIS GAS{2:1) 
710 PROPYLENE OXIDE IN SOLt1l'IOO(IMfORE) 
265 DIE'l'HANOLAMINE 
515 MIXED DIBASIC ACID 
157 CA.Rim TETRACHLORIDE 
369 FUEL 
523 MONOETHANOLAMINE 
810 SULFURIC ACIDCIN 65%) 
712 PROPYLENE, (DIWI'E) 
152 ~ DIOXIDE 
410 HYDROOEN CYANIDE 

12818 T 
12150 T 
30000 T 
4000 T 
6897 T 

34552 T 
53458 T 

1000 T 
1000 T 

46749 T 
4000 T 

26358 T 
2000 T 

87500 T 
3000 T 

19971284 m3 
73922 T 
2300 T 

174612568 T-cal 
318662 T 
49572 T 
1638 T 
2000 T 
2132 T 
549 T 

2400 T 
500 T 

8050 T 
13010322 kWh 

558 T 
3180060 m3 

565 T 
140 T 
333 T 
200 T 

10136880 T-cal 
59 T 

1158 T 
91 T 

16034 T 
3478 T 

6.216 
6.184 
6.000 
5.880 
5.739 
5.666 
5.399 
5.280 
5.040 
4.861 
4.840 
4.190 
4.040 
4.016 
3.810 
3.734 
3.400 
3.059 
2.723 
2.332 
2.285 
2.212 
1.244 
1.222 
1.110 
1.058 
0.805 
0.673 
0.650 
0.637 
0.262 
0.158 
0.135 
0.081 
0.078 
0.070 
0.052 
0.021 
0.011 
0.000 
0.000 
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-A34-
iml.15 Mon Nov 16 13:41 

Fixed Capital Investment - FCI : 
Domestic Investment : 

PDA Net Incooe - NI : 
NI/FCI : 
PDA Import : 
FDA Domestic Sale : 

Production Profit : 
Simple Ra"te of Return : 
Productia:~ Import : 
Domestic Scsl.e of Production : 

Manufact. Value Added - MVA 
MVA/FCI : . 

Gross Production Value - GPV 
MVA/GPV : 

F.xport : 
fumestic Purchase : 
Direct Labour : 

1915.421 mln.$ ( 1580.426 ) 
736.700 mln.L.C. 
190.800 mln.L.C. 

0.100 ( 10.0 years ) 
115.000 mln.$ 

1003.874 mln.L.C. 
193.28i mln.L.C. 
0~101 ( 9.9 years ) 

100.094 mln.$ 
991..452 mln.L.C. 
531.626 mln.L.C. 

0.278 
1572.277 mln.L.C. 

0.338 
66.506 mln.$ 

324.597 mln.L.C. 
886 men 



• 

• 

-A32-

Fixed Capital Investment - FCI 
lanes-tic Investment : 

FDA Net Income - NI : 
NI/FCI : 
PDA Import : 
PDA Innestic Sale : 

P?-oduction Profit : 
Simple Rate of Return : 
Production Import : 
Domestic Sale of Production : 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GP\1 
'lf/A/GPV : 

Export : 
Ikimestic Purch3se : 
Direct I.aboor : 

im130 Mon Nov 16 lS: 46 

1959.228 mln.$ ( 1653.435 ) 
753.549 mln.L.C. 
225.041 mln.L.C. 

0.115 ( 8.7 years ) 
130.000 mln.$ 

1020.078 mln.L.C. 
227 .525 mln.I •. C. 
o.~16 c 8.6 years > 

115.094 mln.$ 
1007.656 mln.L.C. 
585.632 mln.L.C. 

0.299 
1707.276 mln.L.C. 

0.343 
130.488 mln.$ 
334.135 mln.L.C. 

904 men 
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-A33- iJD150 Mon Nov 16 13~45 -

Fixed Capital Investment - FCI 
fumestic Investment : 

FDA ~t Income - NI : 
NI/FCI : 
PDA Import : 
PDA Ibnestic Sale : 

Pn duction Profit : 
Simple Rate of Return : 
Production Import : 
!bmestic Sale of Production : 

Hanufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GPV 
MVA/GPV : 

. Export : 
Domestic Purchase : 
Direct Labour : 

1881.759 mln.$ ( 1660.020 ) 
723.754 mln.L.C. 
245.057 mln.L.C. 

0.130 ( 7.7 years ) 
150.000 mln.$ 

1036.330 mln.L.C. 
248.650 mln.L.C. 
0~132 ( 7.6 years ) 

128.404 mln.$ 
1018.327 mln.L.C. 
600.915 mln.L.C. 

0.319 
1784.856 mln.L.C. 

0.337 
159. 342 ml."l.$ 
334.593 mln.L.C. 

886 men 
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-A.34- i1500 tixl Nov 16 13:15 

Fixed Capital Investment - FCI 
Domestic Investment : 

PDA Net Income - NI : 
NI/FCI : 
PDA Import : 
PDA Ibnestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production Import : 
l)olJ)P..stic Sale of Production : 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Prediction value - GPV 
MVA/GPV : 

F.xport : 
Domestic Purchase 
Direct Labour : 

1696.117 mln.$ ( 1500.000 ) 
652.353 mln.L.C. 
222.119 mln.L.C. 

0.131 ( 7.6 years ) 
233.606 mln.$ 

1048.796 mln.L.C. 
231.236 mln.L.C. 

O.J36 ( 7.3 years ) 
178.676 mln.$ 

1002.983 mln.L.C. 
491.243 mln.L.C. 

0.290 
1682.895 mln.L.C. 

0.292 
139.247 mln.$ 
298.847 mln.L.C. 

833 men 
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-AlS-
i2500 Hon Nov 16 13:24 

PDt\ : AimIAH <aMICAL DDBl'HI - 11'.Jlllll 

Fixed Capital Investment - FCI : 
lhnestic Investment : 

~ Net Income - NI : · 
NI/FCI : 
PDA Import ; 
PDA Ibnestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production Import : 
Domestic Sa.le of Production : 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GPV 
MVA/Gf'V : 

Export : 
lboestic Purchase : 
Direct Labour : 

2421.494 mln.$ ( 2500.000 ) 
931.344 mln.L.C. 
291.290 mln.L.C. 

0.120 ( 8.3 years ) 
213.205 mln.$ 

1175.384 mln.L.C. 
294.923 mln.L.C. 

0 .. 122 c 8.2 years > 
191.179 mln.$ 

1156.991 mln.L.C. 
849.098 mln.L.C. 

0.351 
2427.212 mln.L.C. 

0.350 
443.039 mln.$ 
424.895 mln.L.C. 

1002 men 



-A!(;-
norm Sun Dec 6 09:43 

Fractional ~tillizatioo 
.. Maximiz.e: 
.. PDA Yearly Profit llil.L.C . 
i· = 0.159 

Investment mil.$ 

Scenario: 

0. < ACETIC ACID < 1000. (100.0X) T 0. < ACETOOE < 1000. ( O.OX) T 
ACRYLOOITRILE-BOTADIENE-STYRENE(ABS) = 5COO. (100.0X) T 0. < ACRYLOOITRILE-BOTADIENE-STYRENE(ABS) < 5000. (100.0X) T 
ACRYLCMTRILE = 30000. (100.0%) T 

0. < ACETYLSALICILIC ACID < 500. ( 0.0%) T 
0. < ADIPIC ACID < 100. (100.0%) T 

·- --. 0. < ANTHRAQUilDE < 1000. (100.~) T 
BC1M. ACETATE(t«RW..) = 3000. (100.0X) T 
DI-lUl'YI. HmlALATE = 3000. (100.0%) T • 0. < DI-BUI'YL HmlALATE < 3000. (100.0%) T 
C4 FRACTI~ = 85000. (100.0X) T 
CAPROLACT.AM = 50000. (100.0%) T 

0. < CAPROLACf.AM < 20000. ( 0.0%) T 
0. < CARint BLAfX (HAF) < 30000. ( 0.0%) T 
0. < ME'IHYLmm CE.ORIDE < 2000. ( 0.0%) T 

500. < CITRIC ACID < 1000. ( 50.0X) T 
30000. < DI-ocn'L Pm'BALATE(IXP) < 40000. C 75.0%) T 

.. 5000. < EPOXY ,LIQUID, D3EPA < 10000. (100.0%) T 
0. < EroXY , LIQUID, mEBA < 10000. (100.0%) T 

ETHYL ACETATE = 7000. (100.0%) T 
2000. < ETHYLENE GLYroL < 10000. c 20.0%> ·r 

ETHYLENE = 250000. (100.0%) T 
0. < FORMIC ACID C IN 85%) ( 3000. ( 0.0%) T 

ARC&TIC SCLVENT = 100000. (100.0%) T 
0. < GLYCERIN < 3000. ( 0.0%) T 

500. < ION-EXCHMGE RESIN < 1000. (100.0%) T 
0. < ISOPROPANOL < 2000. (100.0%) T 
0. < L-LYSINE < 10000. ( 0.0%) T 

• 0. < MAI.EiC ANHYDRIDE ( 10000. ( 47.6%) T 
0. < MELAMINE ( 3000. ( 0.0%) T 
0. < HE'lllIOOINE-DL ( 10000. ( 0.0%) T 
0. < m'HYL ETHYL KETOOE ( 1000. ( 0.0%) T 

METHYL METHACRYLATE = 2000. (100.0%) T 
NONYLPHENOL EnlOXYLATE = 10000. {100.0%) T 

10000. < FHENOL-F06MALDEHYDE SYRUP ( 40000. ( 25.0%) T 
0. < PHENOL ( 1000. ( 0.0%) T 
0. < PHTIIALIC ANHYDRIDE ( 10000. ( 0.0%) T 

50000. < FOLYmr!LENE TEREPH'l'HALATE MELT ( 80000. C 62.5%) T 
100000. < FOLYE'l'HYLENE, LINEA~ Tl) ( 110000. ( 96.1%) T 

0. < POLYETHYLENE, LINEA I .D ( 30000. (100.0%) T 
POLYMFriMJmHACRYLA"1E SHEET = 5000. (100.0%) T 

0. < POLYME'I'HYU1E'l'HACRYLATE SHEET < f, 00. ( 0.0%) T 
25000. < POLYPNOPYLENE ( 30000. ( 83.3%) T 

O. < POLYPROPYLENE < 10000. ( 32.~) T 
30000. < FOLYSTYRF.NE HIGH IMPACT < 40000. (100.0%) T 

0. < POLYSTYRF.NE HIGH IMPACT < 10000. (100.0%) T 
40000. < fOLYVINYL ACETATE LATEX AS 100% ( 60000. ( 66.7%) T 
50000. < POLYVINYL CHLORIDE < 70000. ( 71.4%) T 

PRIMARY ALCXliOL ETHOXYSULFATE = 10000. (100.0%) T 
0. < PRIMARY ALCCtiOL ETHOXYSULFATE < 5000. (100.0%) T 
0. < PROPYLF.NE GLYCOL < 2000. ( 0.0%) T ' 

PROPYLF.NE = 110000. (100.0%) T 
30000. < SOAP < 40000. (lQ0.0%) T 



• 

• 

40000. < SOOitM ALKnatrciL SlUl&TE 
40000. < S'IYP.EHE-Bn'ADIENE RU1H:R 

0. < ~:'l"fflliJ 11! B!.rrADI ENK fcUJD:R 
0. < DI-E111YLHEXYL ADIPATE 

Dl-mIYLHEXYL ADIPATE 
ONSA'IURATm POLYESTER 

0. < UNSA'IURATED POLYESTER 
5000. < UR&\-FCBW.mME RBSIN SYROP 
2000. < PERalLOROE'l1IY 

10000. < POLYURETHANE RESINS 
0. < POLYORimWm RESINS 
0. < HYmAZYNE 

10000. < AIKYD RESINS 
0. < ALKYD RESINS 

1000. < IENZOIC ACID 
0. < BmZOIC ACID 

20000. < CELl.OLOOEF -mms~-
5000. < MELAMINE -~ RESIN 

-431-
< 50000. ( SC.<a) T 
< 50000. ( 80.0l) T 
< 20000. ( 34. lX) T 
< 2000. (100.0l) T 
= 3000. (100.0l) T = 10000. (100.<a) T 
< 10000. (!00.0l) T 
< 13000. (100.<a) T 
< 2500. ( 80.0l) T 
< 40000. (100.<a) T 
< 25000. ( 75.~) T 
< 1000. ( 0.0l) T 
< 15000. (100.<a) T 
< 5000. (100.°') T 
< 2000. (100.0l) T 
< 2000. (100. <a) T 
< 30000. (100.<a) T 
< 10000. (100.<a) T 
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-A~-

Fixed Capital lnvestaent - i'CI : 
:n.estic lnvestaent : 

PM Net Incaae - NI : 
NI/FCI : 
PM hp>rt : 
Im n.estic Sale : 

P.roductioo Profit : 
S~le Rate of ~tmn : 
Prcdctioo hl>oct : 
Ibaestic Sale of Procb:tim : 

Mamlfar.""t. Value Added -: HVA 
MVA/ECI : 

Gross Procb:ticn Value - ml\' : 
'lf/AJGPV : 

·- - . Export : 
Domestic I\ircbase : 
Direct labour : 

&n Dec 6 09:43 

1979.Tf3 llln.$ ( 1736.422 ) 
761. 451 llln.L.C. 
276.637 aln.L.C. 

0.140 ( 7.2 -,ears ) 
164.270 aln.$ 

1085.042 aln.L.C. 
276.637 llln.L.C. 

0.140 ( 7.2 1'l8rB ) 
164.270 llln.$ 

1085.042 aln.L.C. 
692.002 mln.L.C. 

0.350 
1922.247 aln.L.C. 

'• 

0.360 
196. 469 llln. $ 
350.998 IDln.L.C. 

926 men 

-
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-Al9- &.n Dec 6 09:43 

PJCCxx:aa 

Project 

498 ALKYD RESINS 20000 T 
514 CELUJW3E FillmS 30000 T 
504 SOAP 43253 T 
497 FCl.YORE'IBANE RESINS 58909 T ~ 

221 GLYCERIN 13696 ,. 
206 Iefi KXCJWCE ~IN. 1000 T 
159 'lUnH DIISOC"YANATE 19440 T 
75 OXYGEN BY AIR J!RACTIC&TIClf 54272 T 

105 EOTADIENE (BASF) 36324 T 
' 
~ 

116 E'l'HYLBIZtUE BY VAP<E-PHASI .mt. BBNZEN 83275 T 
13 METHYL ttrmlACJM.ATE CYAtQfYllUN ~ 7000 T 
21 ISCHQ>Al«L BY CATICll KXawm RHSIN 3182 T ; 22 Dl-GCl'YLFllrALATE not HITALIC .ANlYllUIE 30000 T 

i • 23 HmfALIC AtllYIIUm AIR OX. C. 0-XYLH 24940 T 
~ 27 FCl.~TE 5000 T . 28 ~ FlOf PRCPANE 2000 T • . 30 HYDROOEN mat NA'roRAL GAS 51490776 m3 

i 
38 FCl.'YPRFYLBNE (AtlXX>) 28280 T 

f 39 PCLYVINYLCHLCIUIE BY SOSfflf)IClf RLYMKR. 50000 T 
• 41 VINYL CJiLCIUDR BY OX'fillL<lUNATICll 50500 T 

43 VINYL A<E'ATE FRaf E'l'HYLH 40800 T 
45 ACJn'IC ACID FlOf ME'l1WU, 38578 T 
47 FCLYS'l'YRBNE mw IMPACT 50000 T 
48 Af6 BY mlJLSIClf/MA$ POLYHERIZATICll 10000 T 
62 CAPROLACl'AM FRaf CYCLCllEXANE 50000 T 
67 RLYE'lllYLENE TEREE'HTALATE MELT FIOl TA 50000 T 
68 TmEPHI'HATIC ACID FIUI P-XYLENE 42815 T 
70 E'lllYLENE GLYOO!, AND ETHYLENE OXIIE 19211 T 
71 ACRYLClfITRILE Bl PlU'YLBNE mlXJXIDt\TIClf 32508 T 
72 5YNTGAS (2: 1) FIOl NATURAL GAS 3180060 m3 
73 SYNI'GAS ( 3: 1) FRaf NATURAL GAS 90068312 m3 
74 CAROON l«HX>XIDE FRClf SYNmAS 22211668 m3 

• 95 ADIPIC ACID FBaf CYCLOOEXANE VIA KA OIL 2300 T 
101 BISPHENCL /, FRCl1 PHlHL AND ACETCliE 13480 T 
110 DINITROl'OLlJENE irt NITRATIClf ~ TCUJENE 24804 T 
145 tQIYLFHEtU, ETHOXYLATE 10000 T 
146 FHC'fiGF.NE FRCtf QILORINE AND CARlm !Om. 25544 T 
154 PRIMARY ALCXmL,E'l'OXYSOLFATE,S(l)Illf SALT 15000 T 
169 tllHYLFHEtl)L P3 AN !Cit EXaWGE CAT .PBX. 3612 T 
174 FOLYVINYL ACETATE LATEX 40000 T 
193 ANl'HBAQUINOOE FfOf NAftrfALBNE 1000 T 
211 PRIMARY ALKCllOLS C 12-C 15 7020 T . 217 EPICHLORCllYDRU' 11109 T 

I 

l 251 CAR£Qt DiSOLFITJE 12150 T 

t 285 EFOXY, LIQUID, OOEBA 20000 T 
·1 358 PHENOL-FOBMALDF.HYDE RESOL SYROP 10000 T 

l 433 SOOICl1 AUYLBENZ"iL SULFCW.TE 40000 T 
468 UNSATURATED FOLYBS'l'ER RESIN 20000 T 

I 
471 UREA-FOOMAI.DP.HYDE SYRUP 13000 T 

1001 DI-E11iYUIEXYL ADIPATE 5000 T 
515 MELAMINE - F0BMALDF.HYDE R!SIN 10000 T 

1002 Dl-BC11'YL PHTHALATE 6000 T 
1003 ARCMATIC SOLVFm' 100000 T 

137 MALEIC ANHYDRIDE i'IOf N-Bl11'BNES 7879 T 
411 roLEC~=-1'/B) (8 DVB) 550 T 
65 etcu:·1 BY HYOOOOiNATIOO <R BENZENI 52734 T 

422 5UµURIC N:ID l'1DS stUOI 74258 T 



-A4o-
212 li'111YL.b:NK GLYWL 1338 T . 20 IDI'H-1 FRat K!'BE RAFFINATE 13375 T l 
19 ID:.YCI. TlUFtlC!'IOOAL FCLYETHER 44182 'l" 

i. 
·, 15 trI'BE FRQI MIXED IIJTENES 32784 T . . 17 PRCP'iLHNE OXIIE BY Ei'HYLBENZBNK ~ 30515 T t 
l. 135 LINEAR CUFINS (SHELL) 30391 T ' 56 ST'VRllm-BJI'ADIENE RUIH.'R BY OOL.PCLYM. 46812 T 
t 

36 PCl.YE'mYLom LLD COX) 135658 T 189 ALLYL OILOOIDE BY <m.oo!NATIQf OF ~. 24606 T I 158 TOLUENE DIAMINE ilQI DINITlm'WJBNE 15859 T i 
I 32 CllWUNE CMl!ltBIWm PKaSS) 121S71 T ' ! 495 Pml'AERY"lllRITCL 4000 T ; . 

488 ETHYL ACETATE 7000 T 511 IENZOIC ACID 4000 T 489 BJ'l'YL(ISCBJnL) ACETATE 3000 T 

! 
I 
; . 
i 

• 

·. 



Medi•• llln. $ 

180 Q.u.GLOOE 36000 T 43.560 342 E'IJ.IYUIEXAOOL-2 24600 T 17.343 962 FATI'S 51904 T 15.571 161 CA·;'ALYS'l' AND amMICALS 15353596 $ 15.353 348 Litlm OIL 12000 T 12.000 601 meta. 21680 T 10.970 647 FOLYBtrl'ADmE 4050 T 7.654 476 MELAMINE 7000 T 7.070 812 SOLFUR 34983 T 5.947 183 amtICALS 4900557 $ 4.900 107 IDl'Al«>L-N 5298 T 3.496 14 ACE"':ooE 8635 T 2.556 794 STABILIZER, SBR 524 T 2.013 957 :mJLSIFIER 1600 T 1.744 • 7 ACE'l"AI.mlYDE 1528 T 1.039 
555 NOOJHCPRCPiLBNE TRIMER) 2114 T 1.012 532 NAPm'ALENE 1790 T 0.984 477 ttJi16ANE 20357074 SQCJf 0.940 
400 HYDROORCMIC ACID 479 T 0.930 577 OXIDIZED STARCH 2400 T 0.873 
494 HE'mYL ISOBUI'YL KE'l'OOE . 670 T 0.750 
r399 POTASSillf PERSOLFATE 400 T 0.704 
698 POTASSillf HYDROXIDF 884 T 0.631 
204 CXIW..T ACETATE.4H20 36 T 0.456 
47 ALlliINlJM PELLETS 116 T 0.426 

g.~o HHC 56 T 0.409 
297 DIVI~.IN 55% 48 T 0.326 
762 SODillf DIHYIRFHOOPHATE 236 T 0.318 
2f.a DICHLORC&laENE-0 243 T 0.257 
~41 DIIPC 14 T 0.246 
858 Tl1AC 65 T 0.230 
518 MOLASSES 2000 T 0.230 
740 SILICA GEL 66 T 0.158 

• 586 PD CATALYST , 'l'DA 12 T 0.138 
83 BENZOYL PEROXIDE 31 T 0.124 

172 CATALYST,Ml'BE 8T 0.118 
69 Alfl'ltoff TRIOXIDE 15 T O.Ot32 

W6 OC'J'ANl!:-N 30 T 0.073 
465 MAGNEZIUM SILIC'l'E 662 T 0.067 
116 BUl'YL STF.ARATE 50 T 0.066 
790 SOYBF.AN OIL 50 T 0.055 
537 NAFm'HENIC ACID 60 T 0.048 
44 ALUMINA 108 T 0.046 

163 CATALYSTCALK) a r 0.039 
25 ACTIVATED ~ 11 T 0.033 
81 BENTONITE 710 T 0.032 

117 BUTYL-T CATFJliOT,, 4T 0.026 
;. 

886 TRIPHENYLME'l'l;,\NE 10 T 0.025 I 

7T 0.023 
l 

503 HETHYL-N 2-PYRROLIIam I 

( 576 OXALIC ACID 16 T 0.018 
419 HYD~INOOE 4T 0.014 
206 COBALT NAPH'I11l!l1ATE 1 T 0.008 
463 MAGNEZilM ACi'l'ATE.4H20 i r 0.008 
516 MMA-!HA COFOLYM!R 3 r 0.005 
690 POLYVINYL AUXH>L 1 'J' 0.002 
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-M2-

MecU1• 

983 POLYURE'11JANK RESINS 
317 EfOXY ,LIQUID, OOEBA 
664 POLYF:J'HYI.li.NK, LINEAR LD 
891 UNSATURATED POLYESTER 
702 PRIMARY AI.cmct. ETHOX"lSOLFATE 
989 ALKYD RESINS 
23 AaM.OO!TRILE-Bll'l'ADll!.'NK-S'l'YRENE(ABS) 

684 POLYSTYRENE HIGH IMPACT 
800 STYRKrm-llJTADIENE RmBR 
469 MALEIC ANHmllDE 

1004 DI-IDI'YL PHmALATE 
··-... 1003 DI-Immm:XYL ADIPATE 

997. BEN1.0IC ACID 
681 POLYPRPYLi'ME 

norm Sun Dec 6 09:43 

16!109 T 
10000 T 
3000-.., ~ 
lOOCO T 
5000 T 
5000 T 
5000 T 

10000 T 
6812 T 
4759 T 
3000 T 
2000 T 
2000 T 
3280 T 

l!ln. $ 

60.~lJ 
?6.700 
21.090 
18.300 
15.0~ 
14.000 
9.750 
8.710 
6.635 
4:997 
3.564 
2.684 
2.420 
2.106 



-1143-
oonn Sun ~ 6 09:43 

lledi.u.n lbnestic Purchase llln.L.C. 

341 ETHYLENE 250000 T 91. 750 4 SLEC'I'RICITY 877389888 kWh 43.869 1001 MIXID XYU!:N1!.S 135000 T 29.025 82 BENZENE 123915 T 27.881 714 PRCPtLENE 110000 T 24.,(",0 
3 S'I'F.AM 2925854 T 21.417 539 NA'l1Jl·'.AL GAS 974721856 T-cal 15.205 i33 C4 m:cr1~ 85000 T 13.515 

921 XYLENE-P 29071 T 12.675 363 FOiUW..DmlYDE 16198 T 10.-042 574 OLEUM 68l>OO T 8.092 
1 croc.ItG WATER 299753216 m3 7.523 

56 AttnUA 55095 T 7.327 
919 XYLENE-0 23693 T 6.089 • 549 NITRIC ACID(99%) 13493 T 5.181 
735 SALT ill5800 T 3.639 485 ME'llJAlU, 35654 T 3.601 

2 Pl\OCESS WATER 35866524 m3 3.586 
807 SULFUR TRIOXIDE 9892 T 2.809 
321 ETHANOL (95 VOL %) 3933 T 2.163 
322 ETHANOL 3562 T 1.959 

5 IN!t1'"1' GAS 26178792 m3 1.748 
548 tUTRIC ACID(60%) 5868 T 1.572 
458 LIME 19654 T 1.169 
755 SODHlf ~TE 0053 T 1...064 
369 FUEL 131602160 T-cal 0.934 
403 HYDROCHLORIC ACID 2837 T 0.910 
894 ORF.A 7345 T 0.705 
912 WATER DEIONIZED 249980 mS 0.622 
854 TITANIUM DIOXIDE 210 T 0.317 
·1~2 Ml?nlANF. 559 T 0.115 
5'/'l. OU.1JM (AS 40%) 806 T 0.111 
706 PROPANE 402 T 0.036 

• 618 PHOOFHORIC ACID ( INOOSTRIAL GRADE) 42 T 0.029 
697 PCYI'ASSIUM CARPOOATE 58 T 0.029 
1W SODIUM BICAROONATE 128 T 0.026 
328 ETHYLENE DICHLORIDE 110 T 0.025 
911 WATER :OOILER FEED 6200 m3 0.015 
766 SODIUM HYDROOEN. SULFIDE 8T 0.007 
948 AIR 271362 T 0.000 



-444- nom Sun Dec 6 09:43 

tblitwn ~c Sale Mln.L.C. 

9e3 roLYORET.tt..ANE RESINS 40000 T 128.000 998 CELLULffiE FIBERS 30000 T 120.000 148 CAFfo)LACTAM 50000 T 103.000 659 rtlLYETh'YLENE TEF:.EPH'l'HALATE MELT 50000 T 75.000 6€4 f-OLYE'I'HYLENE, LINF.AR LD 105658 T 74.278 
t:88 R:>LYVINYL ACETATE LATEX AS 100% 40000 T 42.000 989 ALKYD RESINS 15000 T 42.000 
? 49 SODIUM ALKYLBENzn. SOLFOOATE 40000 T 40.000 800 STYRENE-BUTADIENE RUBBER 40000 T 38.960 747 SOAP 40000 T 35:680 
634 POLYSTYRENE HIGH IMPACT 40000 T 34.840 
693 FOLYVIt.'YL rnLORIDK 50000 T 30.950 

24 !CRYIUIITRILE 30000 T 30.300 
702 PRIMARY ALCOOOL E'I'HOXYSULFATE 10000 T 30.000 • 317 EroXY ,LIQUID, OOEBA 10000 T 26.700 

1002 ARaiATIC SOLVENT 100000 T 24.000 
254 DI -OCTYL Hrl'HALATEUX:>P) 30000 T 23.100 
891 mtSATOP.ATJID POLYESTER 10000 T 18.300 
631 POf .. YPP.OPYLENE 25000 T 18.050 
%9 NELA."!INE - FOOMALDmYDE RESIN 10000 T 13.000 
557 N()ll;"YLPHENOL ETHOXYLATE . 10000 T 12.000 
673 roLYMETii"YI.HETHACRYLATE SHEET 5000 T 10.000 
178 f'..AUmIC SODA 58794 T 9.995 
23 ACRYLOtuTRILE-BUTADIENE-STYRlmE(Am) 5000 T 9.750 

939 GLYCERIN CRUDE 7353 T 9.559 
893 UREA-FOWLAI.DEHYDE RESIN SYRUP 13000 T 8.840 
606 P"riENOL-FORMALDEHYDE SYRUP 10000 T 8.000 
499 ME'i'HY'u TERTIARY-BUTYL E'l'HER(M'I'BE) 32784 T 7.507 
401 llYDROCHLORIC ACID (DIWI'E) 33949 T 5.567 
2.6z DfflILOf;(lPROPYLENES 6643 T 5.527 
428 JOH--EXi':iJA?t;E RESIN 1000 T 5.280 
67 P..h1'HRAQUINOl'1E 1000 T 5.040 

323 ETHYL ACETATE 7000 T 4.333 • 1003 DI-E'I'HYLHEXYL ADIPATE 3000 T 4.026 
62 A'1i'Y.JNimt SULFATE 87500 T 4.016 

112 WI'YL AOOATE(NOf<MAL) 3000 T 3.810 
1004 DI-BUTYL PHTHALATE 3000 T 3.564 
386 Fi.TEL GAS 178303872 T-cal 2.781 
862 TOLUENE 13177 T 2.635 
497 METHYL METHACRYLATE 2000 T 2.500 
997 EENZOIC ACID 2000 T 2.420 
953 TOLt.riNE DIAMINE (CRUDE) 1638 T 2.212 
44:1 fff;PflOF/\NOI, 2000 T 1.468 
~4'1 PIWf'.~i[J)fi(>l!.11iYLENE 2000 T 1.244 
271 DIE.1'HYLENE GLYCOL 2122 T 1.215 
985 SCDIUM FORMATE.. 2400 T 1.0511 
3~jfl F.Tif{[,ENE GLYCOL 2000 T 0.826 
19~ CITidC ACID 500 T 0.805 
9~4 AI110tUUM BISULFATE 8050 T 0.673 
875 'I'RIE.'THYLENE GT.,YCOL 556 T 0.634 

10 ACETIC ACID 1000 T 0.601 
364 FORMIC ACID (IN 85%) 1000 T 0.510 
710 Pi~1PYLENE OXIDE IN SOWfION(IMPURE) 565 T 0.158 

31 ADIPIC ACID 100 T 0.133 
&15 MIXED DIBASIC ACID 33 T 0.081 
I :;1 <:N{fiitl 'l'J•:J'fiN~llf fiJ?TfJR 200 T 0.078 
810 SULFURIC ACIDCIN ~5%) 1139 T 0.020 
712 PROPYLENE, (DILUTE) 91 T 0.011 



• 

• 

i:..::: t;Alill.lN lJlt•XUJK 
410 1M>ROOEN CYANIDE 

18625 T 
1266 T 

0.000 
0.000 



norm Sun Dec 6 09:43 

MecU.• Gross ProWctim IDD.L.C. 

983 POLYURE'mANE RESINS 58909 T 188.511 998 CELLULffiE FIBERS 30000 T 120.000 148 CAPROLACTAM 50000 T 103.000 664 POLYE'IHYI»m, LINEAR LD 135658 T 95.368 659 POLYE'IHYLFlE TEREHmfALATE MELT 50000 T 75.000 989 ALKYD R~INS 20000 T 56.000 317 EPOXY ,LIQUID, OOEBA 20000 T 53.400 675 POLYOL, TRIFOtCI'ICIW. PCl.YETHER 44182 T 48.600 800 ~;'J"/M•llE--lilrrADil!m RUJJJ~l~ 46812 T 45.595 702 PRIMARY ALCXllOL E'IHOXYSULFATE 15000 T 45.-000 684 POLYSTYRENE HIGH IMPACT 50000 T 4~.550 688 POLYVINYL ACETATE LATEX AS l' 40000 T 42.000 7 49 SOOitlt AlKYlB'.NZYL SOLFCltA'l'I 40000 T 40.000 747 SOAP 43253 T 38.582 • 891 ONSATORATED POLYJ!STER 20000 T 36.600 
860 'I'CLUH DIISOC"Y.ANATE(TDI) 19440 T 36.547 832 TEREPHTALIC ACID 42815 T 34.380 
24 ACRYLOOITRILB 32508 T 32.83~ 

693 POLYVINYL CllLCIUDE 50000 T 30.950 
903 VINYL ACETATE 40800 T 30.885 
460 LINEAR C>LbFIN,Cll-C12 30391 T 28.750 
40 ALLYL CHLORIDE 24606 T 28.297 

859 TOLUENE DIAMINE 15859 T 26.802 
801 STYRENE 71252 T 26.149 
711 PROPYLENE OXIDE 30515 T 25.907 
379 GLYCERIN 13696 T 25.749 
905 VINYL CHLORIDE 50500 T 24.997 
327 ETHYLBENZENE 83275 T 24.816 

1002 ARC&TIC SOLVENT 100000 T 24.000 
178 CAUSTIC OODA 139413 T 23.700 
10 ACETIC ACID 38578 T 23.185 

254 DI-OCTYL Plfl'HALATE(IXP) 30000 T 23.100 
238 CYCLOOEXANE 52734 T 21.779 

• 316 EPICHLOROOYDRIN 11109 T 21.442 
23 ACRYLONITRILE-BCJl'ADIENE-S'l'YRF.NE(~) 10000 T 19.500 
86 BISPIIl~ A<EFOXY GRADE) 13480 T 19.411 

681 POLYPROPYLENE 28280 T 18.156 
285 DINITRCYI'OLUENE 24804 T 18.057 
187 CHLORINE 121971 T 14.026 
331 E'l'fffl,ENE OXIDE 16752 T 13.066 
623 PlITHALIC ANHYDRIDE 25779 T 13.018 
999 MELAMINE - FORMALDEHYDE RESIN 10000 T 13.000 
557 NCtffl.PHENOL ETHOXYLATE 10000 T 12.000 
102 Bln'ADIENE 36324 T 11.514 
418 HYDROOEN 115371530 m3 11.237 
673 POLYMF:I'HYLMETHACTE SHEET 5000 T 10.000 
704 PRIMARY AI...COOOLS LINEAR, C12-C15 7020 T 9.687 
939 GLYCERIN CRUDE 7353 T 9.559 
893 lrif'.A-FORMALDEHYDE RESIN SYRUP 13000 T 8.840 
497 MF.1'HYL METHACRYLATE 7000 T 8.750 
330 E:I'HYLENE GLYCX>L 20550 T 8.487 
469 MALEIC ANHYDRIDE 7879 T 8.273 
819 SYtfl'HESIS GAS(3:1) 90068312 m3 8.259 
606 PHENOL-FORMALDEHYDE SYRUP 10000 T 8.000 
499 METIIYL TERTIARY-BC1I'YL E'nmR(tfl'BE) 32784 T 7.507 

1 o<M nr .. PHJ'YJ, HmfAr ATE 6000 T 7.128 
1003 DI-l!.1'Hi'UUDCYL ADIPATE 5000 T 6.710 
614 PHaiGEN 25544 T 6.590 



• 
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1111 l Ul"folil~ l 
153 CARB.:~ Dlsti..FIDE 
862 TOLUENE 
596 PENTAERI'IHRITOL 'l"ii\ll 
401 HYDRCOILORIC ACID CDILOTE) 
262 DI~ 
428 100-EXClWGE RESIN 
67 AN'rnRAQOitom 

-Alt1-

514 MIXED BU'I"lLENl!S(llJTADIENE RAFFINATE) 
99? BEN?.OIC ACID 
323 h1llYL ACETATE 
134 MrBE RAFFINATE 
156 Ct.Rtnl tDDXIDE 

t;L; Ai·i11.tUlM !ll.ILl!0A'fE 
112 BUTYL ACETATE(IOIW.) 
811 SULFURIC ACID 
558 OONYLl-'Han. 

31 ADIPIC ACID 
366 FUEL GAS 

·- .... 578 t.:mEN 
443 ISOffiClPANOL 
953 TOLUENE DIAMINE (CRUDE) 

3 STEAM 
947~ 
271 DIE'IHYLENE GLYOOL 
636 roLY(STYRENE-DVB) (8% DVB) 
985 SODilli FCRiATE 
198 CITRIC ACID 
944 AMWmllf BISOLFATE 

" 1·:1 H :na crrY 
875 TRIE'llIYLH GLYCX>L 
818 SYNTHESIS GAS(2:1) 
710 PROPYLENE OXIDE IN SOWI'IOO(IMPlJRE) 
515 MIXED DIBASIC ACID 
157 CAROON TETRACHLORIDE 
369 FUEL 
810 SULFURIC ACID(IN 65%) 
712 PROPYLENE, (DILUI'E) 
152 CAmn1 DIOXIDE 
410 HYDROOF.N CYANIDE 

133·1~ ·r 
12150 T 
30000 T 
4000 T 

33949 T 
6643 T 
1000 T 
1000 T 

46749 T 
4000 T 
7000 T 

26358 T 
22211668 m3 

87500 T 
~000 T 

74258 T 
3612 T 
2300 T 

178303862 T-cal. 
54272 T 

3182 T 
1638 T 

299625 T 
2000 T 
2122 T 
550 T 

2400 T 
500 T 

8050 T 
13069425 kWh 

556 T 
3180060 m3 

565 T 
333 T 
200 T 

10136880 T-cal 
1139 T 

91 T 
18625 'I' 

3478 T 

6.4U"/ 
C.184 
6.000 
5.880 
5.567 
5.527 
5.282 
5.040 
4.361 
4.840 
4.333 
4.190 
4.153 
4.016 
3.810 
3.415 
3.229 
3.-059 
2.781 
2.501 
2.335 
:::.212 
2.193 
1.244 
1.215 
1.111 
1.058 
0.805 
0.673 
0.653 
0.634 
0.262 
0.158 
0.081 
0.078 
0.070 
0.020 
0.011 
0.000 
0.000 
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pvc() Sun Dec 6 10:01 

Fractional ~imizatioo 

Maximize: 
PDA Year> Profit 
------------------·--
Investment 

Scenario: 

0. < ACETIC ACID 
0. < ACE'I'OOE 

ACRYLOOITP.ILE-BlJTADIENE-S'l'YRRNE(Am) 
0. < ACRYLONITRILE-BlJTADIENE-S'l'YRBNE(Am) 

ACRYLOOITRILE 
0. ~ ACETYLSALICILIC ACID 
0. < ADIPIC ACID 

' 0. < ANTHRAQUit«m: 
Bl11'YL ACETATE(lUIW.) 
DI-IDI'YL Pm'HALATE 

0. < Dl-BUl'YL Hl'IBALATE 
C4 FRACTIOO 
C.\PROLACTAM 

0. < CAPROLACTAM 
0. < CAREm BLACK (HAF) 
0. < ~ rnLORIDE 

500. < CITRIC ACID 
30000. < DI-OCT'iL PH'IHALATE(OOP) 
5000. < EPOXY ,LIQUID, OOEBA 

0. < EPOXY , LIQUID, OOEBA 
ETHYL ACETATE 

2000. < ETHYLENE GLYCOL 
ETHYLENE 

0. < FOHMIC ACID (IN 85%) 
ARCt.tATIC SOLVEm' 

0. < GLYCERIN 
500. < ION-EXCIWGE RESIN 

0. < ISOPROPAN:>L 
0. < L-J,YSINE 
0. < MALEIC ANHYDRIDE 
0. < MELAMINE 
0. < ME'I'HIONINE-DL 
0. < METHYL ETHYL KETONE 

METHYL METifACRYLATE 
trJNYLPHENOL ETHOXYLATE 

10000. < PHENOL-FORMALDEHYDE SYRUP 
0. < PHOOL 
0. < f'HTHAI.,IC ANHYDRIDE 

50000. < FOLYETHYLENE TEREPHTHALATE MELT 
100000. < POLYETHYLENE, LINEAR LD 

0. < POLYETHYLENE, LINEAR LD 
POI.YMETHYU1E'I'HACRYLA'FE SHEET 

0. < FQLYMr.:'I'H'il..l-lli1'HACRYLATE SHEET 
25000. < POLYPROPYLENE 

0. < FOLYPROF.'LENE 
30000. < FOLYS'r/RENE HIGH IMPACT 

0. < POLYSTYRENE HIGH IMPACT 
40000. < POLYVINYL ACETATE LATEX AS 100% 

PRIMARY ALCOHOL ETHOXYCTJLFATE 
0. < PRIMARY ALCOHOL ETHOXYSULFATE 
0. < PROPYLENE'. GLYCOL 

PROPYLENE 
:;OOOO. < SOAP 
40000. < SODIUM ALKYLBENZ'lL SULFONATK 

- = 
mil.L.C. 

0.172 -
lllil.$ 

< 1000. (100.0%) T 
< 1000. ( 0.0%) T 
= 5000. (100.0%) T 
< 5000. (100.0%) T 
= 30000. (100.0%) T 
< 500. ( 0.0%) T 
< 100. (100.0%) T 
< 1000. (100.0%) T 
= 3000. (100.0%) T 
= 3000. (100.0%) T 
< 3000. (100.0%) T 
= 85000. (100.0%) T 
= 50000. (100.0%) T 
< 20000. ( 0.0%) T 
< 30000. ( 0.0%) T 
< 2000. C 0.0%) T 
< 1000. ( 50.0%) T 
< 40000. ( 75.0%) T 
< 10000. (100.0%) T 
< 10000. (100.0%) T 
= 7000. (100.0%) T 
< 10000. ( -20.0%) T 
= 250000. (100.0%) T 
< 3000. ( 0.0%) T 
= 100000. (100.\>%) T 
< 3000. ( 0.0%) T 
< 1000. (100.0%) T 
< 2000. (100.0%) T 
< 10000. ( 0.0%) T 
< 10000. ( 29.8%) T 
< 3000. ( 0.0%) T 
< 10000. ( 0.0%) T 
< 1000. ( 0.0%) T 
= 2000. (100.0%) T 
= 10000. (100.0%) T 
< 40000. ( 25.0%) T 
< 1000. ( 0.0%) T 
< 10000. ( 0.0%) T 
< 80000. C 62.5%) T 
< 110000. ( 91.5%) T 
< 60000. (100.0%) T 
= 5000. (100.0%) T 
< 5000. ( 0.0%) T 
< 30000. C 83.3%) T 
< 10000. C 32.8%) T 
< 4~000. (100.0%) T 
< 10000. (100.0%) T 
< 60000. ( 66.7%) T 
= 10000. (100.0%) T 
< 5000. (100.0%) T 
< 2000. ( 0.0%) T 
= 110000. (100.0%) T 
< 40000. (100.0%) T 
< 50000. ( 80.0%) T 

• 



-4+!1-
40000. < :;J'YHl•lfl•: -JJlrfAIJ 1 h.lll!: l\I IHUl\1< < !>0000. ( 80.~) T 0. < STYRENE-BUTADIENE RUBIER < 20000. ( 34.1~) T 0. < DI-ETHYLHEXYL ADIPATE < 2000. (100.0%) T 

DI -E'l'HYLHEXYL ADIPATE = 3000. (100.0%) T 
UNSATURATED FOLYFSI'ER = 10000. (100.0%) T 0. < UNSATlJRATED FOLYl!Sl'ER < 10000. (100.0%) T 5000. < URKA-FOBMALDEHYIE le>IN SYROP < 13000. (100.0%) T 2000. < PERalLORCE'l'HY < 2500. ( 80.0%) T 10000. < POLYURE'IHANE RESINS < 40000. (100.0%) T 0. < POLYl1RE'IHANE le>INS < 25000. ( 75.SX) T 0. < HYDRA2YNE "< 1000. ( 0.0%) T 10000. < ALKYD le>INS < 15000. (100.0%) T 0. < ALKYD RESINS < 5000. (100.0¥) T 1000. < BENZOIC ACID < 2000. (100.0¥) T CL <~IC ACID < 2000. (100.0¥) T 20000. < CELLCJLffiE FIBERS < 30000. ( 66. 7%) T 5000. < MEIA"'fiNE -~ RESIN < 10000. (100.0¥) T 

.... 

• 

• 
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-A50-
~ Dec 6 10:01 

Fixed Capital Investment - FCI 
Domestic Investment : 

PD& Net Income - NI : 
NI/FCI : 
PIY.1 Import : 
Pf A lkaestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production Jqlort : 
fume:;tic Sale of Production : 

Manufact. Value Added - MVA 
HVA/FCI : 

Gross Productioo Value - :;pi/ 
HVA/GPV : 

. - - . l."<POrt : 
Domestic PUrcbase : 
Direct I.aboor : 

1876.899 mln.$ ( 1616.528 ) 
721.884 mln.L.C. 
278.763 lll.n.L.C. 

0.149 ( 6.7 years ) 
147.299 lll.n.$ 

1006.394 mln.L.C. 
278.763 mln.L.C. 

O.J49 ( 6.7 years ) 
147.299 mln.$ 

1006.394 mln.L.C. 
665.000 mln.L.C. 

0.354 
1830.024 mln.L.C. 

0.363 
215.686 mln.$ 
339.397 mln.L.C. 

892 men 

.. 
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&Jn Dec 6 10:01 

Process 

lmject 

498 ALKYD RESINS 20000 T 
504 9A\P 43253 T 

! 514 CELLOLOOE FIBEBS 20000 T 
497 POLYORE'IHANE 1@3INS 58909 T 

36 FOLYE"IHYLENE LLD (lre) 160624 T 
20 BOTENE-1 FRClt MTBK RAFFINATE 15837 T 
30 HYOOOOEN FlQf NATURAL ~ 51631300 m3 

221 GLYCERIN 13696 T 
206 IOO ~ 1@3IN 1000 T 
159 TOLUENE DIISOCYANATE 19440 T 
105 BU!'ADIENE (BASF) 36324 T 
116 ETHYLBEZNENE BY VAPOO-FHASK Allt. BENZKN 83275 T 
13 lelllYI. METHACRYLATE CYAtnt-mRIN PROCESS 7000 T • 21 ISOPROPAta. BY CATI<lf EXmAtl;E RBSIH 3182 T 
22 DI-ccrYLPHTALATE FRa1 HITALIC At11YDR1m 30000 T 
23 Pm'HALIC ANHYDRIDE AIR 11X. C1i 0-XYLENE 24940 T 
'l:T POLYMETHYUiE'mACRYLATE 5000 T 
28 PERCE.ORCEmYLEN FRre PRCPANE 2000 T 
38 roLYPROPYLENE (Al'IXX>) 28280 T 
43 VINYL ACETATE FRClt E'nlYLmE 40800 T 
45 ACETIC ACID FRa1 METHANOL 38578 T 
47 POLYSTYRENE HIGH IMPACT 50000 T 
48 ABS BY JHJLSI<lf/MASS POLYMERI1.ATI<l'f 10000 T 
62 CAPROLACTAM FRCtf CYCLCllEXANE 50000 T 
f!.7 POLYE"IHYLENE TEREPHTALATE MELT FRQf TA 50000 T 

TEREml'HATIC ACID FRCtl P-XYLENE 42815 T 
"11,, ETHYLENE GLYCOL AND ETHYLF.NE OXIDE 19211 T 
71 ACRYLONITRILE BY PROPYLENE AMlmXIDATiaf 32508 T 
72 SYN'roAS ( 2: 1) FRCtf NATURAL GAS 3180060 m3 
73 SYN'lr~ (3:1) FRa1 NATURAL GAS 90068312 m3 
74 CARinl MONCX>XIDE FRa1 SYNTGAS 22211668 m3 
95 ADIPIC ACID FRCM CYCLOOEXANE VIA KA OIL 2300 T 

• 101 BISFHENOL A FRCM PHENOL AND ACE'l'OOE 13480 T 
110 DINITRCJI'OLUENE BY NITRATIOO OF TOLOF.NE 24804 T 
145 NOOYLFHF.NOL ETHOXYLATE 10000 T 
146 FflC.ooENE FRCl'f CHLORINE AND CARBJN MOOOX. 25544 T 
154 PE<!MAR'i ALCOHOL,ETOX'iSULFATE,SOOillf SALT 15000 T 
169 tKtJYLPHF.NOL BY AN IOO EXCIJAl(;E CAT .PROC. 3612 T 
174 FOLYVINYL ACETATE LATEX 40000 T 
193 ANnmAQUUfJNE FRa1 NAPHTALENE 1000 T 
231 PRIMARY ALKOHOLS C 12-C 15 7020 T 
217 EPICHLOROHYDRIN 11109 T 
285 EfQX'i, LIQUID, IGEBA 20000 T 
358 PHENOL-FOBMALDEHYDE RESOL SYROP 10000 T 
433 SODIUM ALKYLBENZ\'L SULFC&TE 40000 T 
468 UNSATURATED FOLYESTER RESIN 20000 T 
471 UR.FA-FOmfALDEHYDE SYRUP 13000 T 

1001 DI-ETHYUmXYI, ADIPATE 5000 T 
515 MELAMINE - FOl?MALDEHYDE RESIN 10000 T 

ioo2 DI-BUTYL PH'I1iALATE 6000 T 
1003 A001ATJC SOLVENT 100000 T 

411 FOLE(STYRENE-DVB) (8 DVB) 550 T 
65 CYCLOOEXANE 'fN HYDBOOENATION OF BENZENE 52734 T 

212 ETiffLENE GLYCOL 1338 T 
19 FO[,YOL TRIFUNCTWNAL POLYETHER 44182 T 
15 l1'J'l.£ l•'l<f..C1 t1!Y.KO BU'l'l!llli:z . 32784 T 
17 PRCFtLBNE OXIDE BY &THYLBBNZH PROCESS 30515 T 



. -· -A52.-
13:> LINJo:AR cuntt> c~> 30391 T !J'; !;J"/1>1-H\ 1.:rrrM•llo:tlK (dlfO\ll U'f lftlL.IU.nt. 46Uli! T 
tn~• AU.YI. fllll.llllltlo; HY •lllitHtU\TU.ti ~· f'lQ>. 24606 T 158 'l'WJH DIAMINE nut DINI'l'll7l'C'UD 15859 T 75 OXYGEN BY AIR mACrl<llATIClt 47419 T 137 HAI.EiC AtflYOOIDE ftQt N-IUl'DE 6095 T 422 ::ill~lJIUC ACIIJ J.tl<Clt SULFUR 56733 T 32 CIWUNE CtE&ANK PllXZS) 92621 T 251 ~ DISCJLFIIE 8100 T 495 PENTAEBY"l'HRIT<I. 4000 T 488 Imm. AC&TATI 7000 T 511 P.ENZOIC ACID 4000 T 489 lJJTYLC I&D11'1L) AC&TATI 3000 T 503 CITRIC ACID 500 T 

• 

• 
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i • 1· 
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I 
i Hedi•• llln. $ 

180 CEJ.llJOOK 24000 T 29.040 
342 mlYUIKXARL-2 24600 T 17.343 
S62 FATl'S 51904 T 15.571 
161 CATALYST AND cm:ttICAIS 15400120 $ 15.400 
348 LINEN OIL 12000 T 12.000 
607 fflEtU. 21680 T 10.970 
647 RLYBJTADDNK 4050 T 7.654 
476 MEINtINi 7000 T 7.070 
163 aeJCALS 4900557 $ 4.900 
812 SULFUR 25691 T 4:367 
107 Bm"AKL-N 5298 T 3.496 
14~ 8635 T 2.556 

t 794 STABILIZER, Sim . 524 T 2.013 
~ 957 J.MJLSIFIER 1600 T 1.744 
t • 7 ACiTALDEHYIE 1528 T 1.039 
: 555 tOUE(mPYI.DIE TRDlm) 2114 T 1.012 

532 NAPRl'ALEHR 1790 T 0.984 
400 HYIHmltIC ACID 479 T 0.930 
577 OXIDIZED STAIDI 2400 T 0.873 
494 ME'nlYL ISCBJ'l"YL ~ 670 T 0.750 
477 tHmRANE 15458460 siJt 0.714 
699 FOrASSIClt PEHSOLFATE 400 T 0.704 
698 FOO'ASSIClt HYOOOXllE 884 T 0.631 
204 CXIW.T ACETATE.4H20 36 T 0.456 

47 ALllfiNClt ffl.lEl'S 116 T 0.426 
?.97 DIVINYUENZH, IN ~ 48 T 0.326 
762 SOOIClt DIHYIBFIDifBATE 236 T 0.318 
259DI~-O 243 T 0.257 
858 THAC 65 T 0.230 
518 trLASSES 2000 T 0.230 
740 SILICA GEL 65 T 0.155 
586 PD CATALYST , TDl 12 T 0.138 
83 IENZOYL PEROXIDE 31 T 0.124 • 172 CATALYST,tfl'BE ST 0.123 
69 Am'Itrm TRIOXIJE 15 T 0.082 

566 OCTANE-N 30 T 0.073 
465 M/QmZIClt SILICTE 662 T 0.067 
116 BC1l'YL STF.ARA'l'E 50 T 0.066 
790 SOYBEAN OIL 50 T 0.055 
537 NAPH'nIENIC ACID 60 T 0.048 
44 ALCltlNA 108 T 0.046 

163 CATALYST(AUt) BT 0.039 
25 ACTIVATFJ> ~ 11 T 0.033 

117 BC1l'YL-T CAnx:K>L 4T 0.026 
886 TRIPHENYUIE'l1IANE 10 T 0.025 
503 METHYL-N 2-PYRROLDnm 7T 0.023 
576 OXALIC ACID 16 T 0.018 
419 HYI>RamNONE 4T 0.014 
206 COBALT NAPRl'HENATE lT 0.008 
463 MAQNEZ:tlt ACETATE.4H20 lT 0.008 
S90 POLYVINYL AUXBL lT 0.002 

' 
: 
• ·' 
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MecH1w 

983 FCLYlJRlmfANE ~INS 
664 Pa.~. LINEAR m 
317 EPOXY .LI~J>. IGmA 
891 lMSATORATED PCLY:&StlR 

-AS~-

702 PRIMARY ALCXHL EIIDCYSULFATI 
989 ALKYD Rl!SINS 

23 AariWf!TRILE-llJl'ADDNl-STYRINl(ABS) 
684 PCLYSI"YRPliE HIGI DHCr 
800 STYRENE-Br.'ADIENI ROIHR 

1004 Dl-IIJ'l'YL !imlALA'l'E 
469 MALEIC Atb'YIIUm 

1003 Dl-El'HYUIEXYL ADIPA'l'E 
WI BDZOIC ACID 
681 PCLYFllF!IB1I 

Sun Dec 6 10:01 

18909 T 
60000 T 
10000 T 
10000 T 
5000 T 
5000 T 
5000 T 

10000 T 
6812 T 
3000 T 
2975 T 
2000 T 
2000 T 
3280 T 

llln. $ 

60.511 
42.180 
26.700 
18.300 
15.000 
14.000 
9.750 
8.710 
6.635 
3:-564 
3.123 
2.684 
2.420 
2.106 



-ASS-
Sun Dec 6 10:01 

Merli1w 
llln.L.C. 

341 E'llfYLENE 250000 T 91. 750 4 ELBC'l'RICITY 735513024 ldli 36.775 1001 MIXED XYl.iNBS 135000 T 29.025 82 BmZH 123915 T Zl.881 714 PRCFiLENE 110000 T 24.200 3 S'l'EAff 2782889 T 20.370 539 NATURAL ~ 965671424 T-cal 15.064 133 C4 FRAC'l'IClf 85000 T 13.515 : 921 XYI.H-P 29071 T 12.675 • t 363 FOOMALllJIYJE 16198 T 10.942 ; 
; 574 cunt 68000 T 8.092 t 56 AltDUA 55023 T 7.318 I 

1 cxa.nt; WATHR 273691392 a3 6.869 i • 919 XYLEIE-0 23693 T 6.089 l • 549 NITRIC ACID(~) 13493 T 5.181 
485 METHAtn 35654 T 3.601 
807 SOLFaR TRIOXIIE 9892 T 2.809 
735 SALT 234478 T 2.790 

2 PKO$ WATHR 24552344 a3 2.455 
321 mwu. (95 va, %) 3933 T 2.163 
322 E'l1WIL 3562 T 1.959 

5 INERT GAS 26002606 a3 1.736 
548 NITRIC ACID(~) . 5868 T 1.572 
458 LL'iE 19654 T 1.169 
755 SWitlf CARIDfATE 5641 T 0.902 
403 HYDirolLCIUC ACID 2417 T 0.776 
894 ORF.A 7345 T 0.705 
912 WATER DEIOOZKD 249980 a3 0.622 
369 FUEL 79991160 T-cal o.~ 
854 TITAN!llt DIOXIIE 210 T 0.317 
48Z ME'nlANE 559 T 0.115 
572 CUllt (AS 40¥) 806 T 0.111 
706 PRCFANE 402 T 0.036 • 618 FHOOFHORIC ACID CINOOSTRIAL GRAm) 42 T 0.029 
697 FOO'A$Itlf CARll&TE 58 T 0.029 
750 SX>Iltt BICARlnfATE 128 T 0.026 I 
328 mMF.NE DIQILCIUIE 110 T 0.025 • 

l 911 WATER :OOILER FEF.D 6200 a3 0.015 
766 SOOillf HYDKX2f stJLFilE 8T 0.007 

i 948 AIR 2370S.i T 0.000 
I . . 



-A56-
Sun Dt:c 6 10:01 

lhli•• n.esti.c Sale ID.n.L.C. 

983 rot.YURETHANE RESINS 40000 T 125.0CO 148 CAPROLACTAH 50000 T 103.000 99.'3 CELUJLffiE FIBERS 20000 T 80.000 
659 ~YFI'IM.ENE TEREeH'l11ALATI tmLT 50000 T 75.000 664 IU.YE'lhi'LENE, LINEAR U> 100624 T 70.739 
688 m'..YVINYL ACETATE LATEX~!~ 40000 T 42.000 
989 AIJrt"D RBSINS 15000 T 42.000 749 SOOIClf AIXYLBENZYL SUil'afATE 40000 T 40.000 
800 S'l'YRmE-llJTADIENE R01HR 40000 T 38.960 747 ~ 40000 T 35-.680 
6e4 f'OLYZ'IYRIOO\ llIGI IMPACT 40000 T 34.840 

24 ACRYLCIUTRILR 30000 T 30.300 
702 PRIMARY ALaJD. EnfOXYStUATE 10000 T 30.000 
317 EFOXY ,LIQUID, Iu:e& 10000 T 26.700 • 1002 ARClfATIC SCl.V»n' 100000 T 24.000 
254 DI-rem. ffll'HALA'l'E(IXP) 30000 T 23.100 
891 UNSATORATiD PCLn:st'ER 10000 T 18.300 
681 PCLYPRCFiIBIE 25000 T 16.050 
999 HELMf!NE -~ REUB 10000 T 13.000 
557 ~ ETOOXYLATE 10000 T 12.000 
673 POL~TE. SHEET 5000 T 10.000 

23 ACMLOOITRILR-ll11'ADIDIE-S'l'YRBNE(Am) 5000 T 9.750 
939 Gl.YCERJN cmJl'E 7353 T 9.559 
U!.13 Ul\J~:A- ~·(.ffJA11.tllYDK l<ESIN SYROP 13000 T 8.840 
606 FHFmL-FORWmlYIE SYROP 10000 T 8.000 
499 ME'lllYL 'l'ERTIARY-llJ'l'YL E'ftlRR(lfi'm) 32784 T 7.507 
178 CAUSl'IC sen\ 36824 T 6.260 
401 HYDRCOILORIC ACID (DIWl'I) 33949 T 5.567 
262 DI~ 6643 T 5.527 
428 lctf-EXCHAlG: RESIN 1000 T 5.280 
67 ANTHRAQOIIOm 1000 T 5.040 

323 ETHYL ACETATE 7000 T 4.333 
1003 Dl-ETHYUIEXYL ADIPATE 3000 T 4.026 • 62 Alft:llllllf SULFATE 87500 T 4.016 
112 IJJl"iL ACETATE(tl'.fftAL) 3000 T 3.810 

1004 DI -f'lrl'YL HmlAI.ATE 3000 T 3.564 
862 TOLUENE 13177 T 2.635 
497 METfNL ME'llfACRYLATE 2000 T 2.500 

~ 
997 BENZOIC ACID 2000 T 2.420 : 
366 FUEL GAS 151418720 T-cal 2.362 
953 TOLUENE DIAMINE (CRUDE) 1638 T 2.212 
443 IsemPAM'.L 2000 T 1.468 
947 PEROfLOOOE'I'HY 2000 T 1.244 
271 DIETHYLENE GLYCCI. 2122 T 1.215 
985 SOOitl1 FORMATE 2400 T 1.058 
~30 E'llNLENE GLYOOL 2000 T 0.826 
l~B CI11HC ACID 500 T 0.805 
944 1.tH:tUl11 BISULFATE 8050 T 0.673 
875 TRIETHYLENE GLYOOL 556 T 0.634 

10 l.cETIC ACID 1000 T 0.601 
364 FORMIC ACID (IN 85%) 1000 T 0.510 
710 00.PYLENE OXIDE IN SOLt11'1Clf(IHPURE) 565 T 0.158 

31 ADIPIC ACID 100 T 0.133 
515 MIXED DIBASIC ACID 333 T 0.081 
157 CAROON TE'l'RA<llWRIDE 200 T 0.078 
P.10 f,ULFURTC ACID(lN 65~) 865 T 0.01~ 

712 f'f<CJPYLENE, 1DILl1J'E) 91 T 0.011 
,_ -:-:rr•• ~":/ 18625 T 0.000 152 c .. ~., , .. . ,"'4 



41 U llYLt\U.illf (.,'YAtlllJK 1266 T 0.000 

• 

• 
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Sun ~ 6 10:01 

Mecli1• Gross Procb:tima llln.L.C. 

983 POLYURE'!'HANE Rm>INS 58909 T 188.511 
664 POLYE'lllYLENE. LINEAR ID 160624 T 112.919 148 CAPROLACTAM 50000 T 103.000 
998 CELUJl.ffiE FIBHRS 20000 T 80.000 
659 POLYE'lllYLENE TEREPln'HALATE MELT 50000 T 75.000 
989 AIJ{YI) Rm>IR5 20000 T 56.000 

.i· 
317 EPOXY .LIQUID. OOEBA 20000 T 53.400 
675 POLYOL. 'l'RIFOtCl'IOOAL POLYETHER 44182 T 48.600 
800 STYRJOO:-JIJTADIENE RCJBB&( 46812 T 45.595 
702 PRIMARY AL<X110L E'111>XYSOLFATE 15000 T 45.-000 
684 POLYSTYRENE HIGI IMPACI' 50000 T 43.550 

• 688 POLYVINYL ACETATE LATKX AS 100% 40000 T 42.000 i· 

' 749 SODillt ALlriLJmNZYI. SOI.IC&TE 40000 T i 40.000 
747 ~ 43253 T 38.582 

~- • 891 UNSATORATED POLYE$l'ER 20000 T 36.600 .!'. 

. 860 'l'OLOENE DIISOCYANATECTDI) 19440 T 36.547 
832 TEREml'A'LIC ACID 42815 T 34.380 ; .. 24 ACHYIJ.~ITRILE 32508 T 32.833 

; 903 VINYL ACETATE 40800 T 30.885 
~ 

460 LINF.AR OLEFIN.Cll-C12 1· 30391 T 28.750 
40AILYL~ 24606 T 28.297 

859 TOLUENE DIAMINE 15859 T 26.802 
801 STYRENE 71252 T 26.149 
711 PRC.PYLENE OXIDE 30515 T 25.907 

. 379 GLYCERIN 13696 T 25.749 . 3T/ ETHYLBENZENE 83T/5 T 24.816 {· 
- :002 ARaiATIC SOLVENT 100000 T 24.000 

10 ACETIC ACID 38578 T 23.185 
254 DI-OC'l'YL Pm'HALATE(IXF) 30000 T 23.100 
238 CYCLOOEXANE 5T/34 T 21.779 
316 EPICHLORCllYDRIN 11109 T 21.442 

23 ACRYLOOITRILE-BlJl'ADIENE-S'l'YRENE(.Am) 10000 T 19.500 
86 BISPHElU.. A(EPOXY GRADE) 13480 T 19.411 

< • 681 POLYPROPYLENE 28280 T 18.156 . . 285 DINITOOI'OUJm 24804 T 18.057 
i 178 CAUSTIC SODA 105865 T 17.997 

331 ETHYi.ENE OXIDF. 16752 T 13.066 , 
623 PHTIW .. IC ANHYDRIDE 25779 T 13.018 
999 MELAMINE - FOmWmlYDE RF.SIN 10000 T 13.000 
557 NOtm.PHF.OOL RTHOXYLATE 10000 T 12.000 

' 36324 T 11.514 , .. 102 BUTADIENE l 

418 llYDRC..nEN 115512054 m3 11.250 
187 C:,11Wf<INE 92621 T 10.651 
673 POL~TE SHEET 5000 T 10.000 
704 PRI~~ ALCOOOLS LINEAR,. C12-C15 7020 T 9.687 
939 GLYCERIN CRUDE 7353 T 9.559 
893 URFA-FOBMALDEHYDE RF.SIN SYBUP 13000 T 8.840 
497 METHYL METHACRYLATE 7000 T 8.750 
330 ETHYLENE GLYCOL 20550 T 8.467 
81S SYNI'HESIS GAS(3:1) 90068312 m3 8.259 
606 PHOOL-FOBMALDEHYDE SYRUP 10000 T 8.000 
110 BCJl'ENE-1 15837 T 7.681 
499 METHYL 'I'ER'f!ARY-Bm'YL E'nlEROfl'BE) 32784 T 7.507 

1004 DI-P.trl'YL FH'lllALATE 6000 T 7.128 
1003 DI-ImMBEXYL ADIPATI 5000 T 6.710 
614 PHcmEN 25544 T 6.590 
469 MALEIC ANHYilUDE 6095 T 6.399 
862 TWJ!NI 30000 T 6.000 



• 

• 

~·X l mfl'l\l•:t\l'J1UH'11.t. 'l'hUl 
401 HYDI\.'Call.ORIC ACID (DILOTE) 
262 DIClII.OROPRCPiLE 
428 IOO-EXClWGE RESIN 
67 ANTIIRAQUitam 

-A59-

514 MIXED BtJ'i'Ythlm)(BOTADIENE RAFFINATE) 
997 ID1.0IC ACID 
323 E111Y1.. ACETATE 
1~4 HTBE RAFFINATE 
156 CAREm tlmXIDE 
153 CA..?Un' T~IDE 
62 A."'tn~~ . . . · ~ULFATE 

112 BUTYL A"'::.'.t'ATE(tlRW.) 
558 lfifilHIEOOL 

31 ADIPIC ACID 
811 SULFURIC ACID 
366 FUEL GAS 
443 ISOPROPANOL 
953 TOLOENE DIAMINE (CRO!E) 
578 OXYGEN 

3 S'l'F.AM 
947 PERCEDROE'l'HYI. 
271 DIETHYLENE GLYOOL 
636 POLY{S'l'YRmE-DYB) ( 8% DYB) 
985 SODlltt ~TE 
198 CITRIC ACID 
944 Atti'lnl1'1 BISULFATE 
875 TRIETHYLENE GLYOOL 

4 ELECTRICITY . 
818 SYNl'HESIS ~(2:1) ~ 
710 PROPYLF.NE OXIDE IN SOWl'IOO( IMPORE) 
515 MIXED DIBAf>IC ACID 
157 CAmm TETRACHLORIDE 
369 FUEL 
810 SULFURIC ACID(IN 65%) 
712 PROP'iLENE, (DILOTE) 
152 ~ DIOXIDE 
410 HYDROOEN CYANIDE 

4000 T 
33949 T 
6643 T 
1000 T 
1000 T 

46749 T 
4000 T 
7000 T 

26358 T 
22211668 m3 

8100 T 
87500 T 
3000 T 
3612 T 
2300 T 

56733 T 
151418719 T-cal 

3182 T 
1638 T 

47419 T 
255718 T 

2000 T 
2122 T 
550 T 

2400 T 
500 T 

8050 T 
556 T 

9985178 kWh 
3180060 m3 

565 T 
333 T 
200 T 

10136880 T-cal 
865 T 

91 T 
18625 T 
3478 T 

s.aeu 
5.567 
5.527 
5.282 
5.040 
4.861 
4.840 
4.333 
4.190 
4.153 
4.122 
4.016 
3.810 
3.229 
3.059 
2.609 
2.362 
2.'335 
2.212 
2.186 
1.871 
1.244 
1.215 
1.111 
1.058 
0.805 
0.673 
0.634 
0.499 
0.262 
0.158 
0.081 
0.078 
0.070 
0.015 
0.011 
0.000 
O.OOv 
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ALLl Wed tbv 25 19:28 

Fractional Optimization 

Maximize: 
PDA Yearly Profit llil.L.C. 
-------------------------------~----- = 0.169 -------
Investment mil.$ 

5....--enario: 

0. < AcrI'IC ACID < 1000. (100.0%) T 
0. <A~ < 1000. ( 0.0%) T 

ACRYLOOITRILE-BOTADIENE-S'l'YRDm(ABS) -:: 10000. (100.0%) T 
ACRYLCNITRII.E = 50000. (100.0%) T 

0. < ACETYLSALICILIC ACID < ~00. ( 0.0%) T 
0. < }.N'IlffiAQlJitlOOE < 1000. (100.0%) T .. 

PRL'iARY ALOH>L SOLFOOATE SCDI™ SALT = 20000. (100.0%) T 
OOI'YI.. ACETATE(tuttAL) = 3000. (100.0%) T 
DI-:BUIYL Pm'HALATE = 3000. (100.0%) T 
CAPF.<f..AC!' J'Ji = 30000. (100.0%) T • Cfl.P[,·OLAGI'AM = 20000. (100.0%) T 
CAP.IOI Bl.ACX (HAF) = 30000. (100.0%) T 

0. ' cm.onnm < 30000. (100.0%) T 
METHYLENE CHLORIDE = 2000. (100.0%) T 
CITRIC ACID = 5000. (100.0%) T 
DI -OCTYL PHTHALATE{IX>P) = 40000. {100.0%) T 
EP.')XY , LIQUID, OOEBA = 20COO. (100.0%) T 
E'F.dYL ACETATE = 7000. {100.0%) T 

0. < ETHYLENE GLYOOL < 20000. ( 99.6%) T 
0. < FOOMALDFllYDE < 20000. ( 81.0%) T 

1000. < FORMIC ACID (IN e5%) < 3000. ( 33.3%) T 
ARCtJATIC SOLVFHI' = 100000. (100.0%) T 
GLYCERIN = 1000. {100.0%) T· 
ION-EXCHAtm: RESIN = 1000. (100.0%) T 

0. < ISOPROPANOL < 2000. (100.0%) T 
c. < L-LYSINE < 10000. ( 0.0%) T 
0. < MALEIC ANHYDRIDE < 10000. ( 7.9%) T 
0. < MELAMINE < 3000. ( 0.0%) T 
0. < METHIOOINE-DL < 10000. ( 0.0%) T 

• METHYL ETHYL KETOtlE = 1000. {100.0%) T 
METIIYL ME'I'HACRYI.ATE = 2000. (100.0%) 'i' 
NOUYf ,f1fliN)f. F.."l110XYLATE = 20000. {100.0%) T 
!11ENOL-F0£«"1.ALDf!lIYDE SYRUP = 10000. (100.0%) T 

(j. < F'riEN(>L < 1000. { 0.Cf4) T 
0. < PC>LYBUTADIENE < 21000. ( 0.0%} T 
0. < FOLYBV"TADIENE < 30000. ( 0.0%) T 

POLYETHYLENE TEREPHT'rlALATE MELT = ~0000. (100.0%) T 
POLYETHYLENE, HI DENSITY (romlmD) = 60000. (100.0%) T 
POLYETHYLENE, LINF.AR LD = 190000. (100.0%) T 
FOLYME'I'HYIJ1E'l1IACRYLATE SHEET = 5000. (100.0%) T 
POLYPROPYLENE = 80000. (100.0%) T 
POLYSTYRENE HIGH IMPACT = 40000. (100.0%) T 
POL-~INYL ACETATE LATEX AS 100% = 40000. (100.0%) T 
PRIMARY ALCOH(JL ETHOXYLATE = 20000. (100.0%) T 
FOLYVINYL CHLORIDE = 50000. (100.0%) '1' 

PRIMAR'l ALJX>HO~ .. ETHOXYSUT.FATE = 20000. (100.0%) 1 
0. < PROPYLENE GLYCOL < 2000. ( 0.(1%) T 

SOAP = 40000. (100.0%) T 
SODIUM ALKYLBEN2YL SULFOHATE = 40000. (100.0"-'l T 
STYRENE-PmADIENE RUBBER = 20000. (100.0%) T 
S'I''fi<ENE-BUTADIENE RUBBER = 30000. (100.0%) T 
DI-ETHYLHEXYL ADIPATE = 5000. (100.0%) T 
UN~ATURATED roLYF.STER = 20000. (100.0%) T 

URF.A-FOMLDEHYD! RESIN snuP = 13000. (100.0%) T 



- - -

1 ·~!i1.lll.J.>l~Jl\lllYLJ.tllK 
-46.f-

5000. (100.ot) T = 50000. < POLYUP.E'llfANE RESINS < 600(.0. ( 84.6%) T 
0. < HYDR.~m < 1000. ( 0.0%) T 

ALKYD RESINS = 20000. (100.0%) T 
BENZOIC ACID = 2000. (100.0%) T 
BENZOIC ACID = 2000. (100.0%) T 
CELLULCSE FIBERS = 46000. '100.0%) T 
MELAMINE - FORW.DFllY!)E RESIN = 10000. ll00.0%) T 

• 

• 



• 

• 

-AG2.- ALLl Wed Nov 25 19:28 

?DA : AillERIAN DIOOCAL IlDBl1tt - DZ.JlllDf 

Fixed Capital Investment - FCI 
l)JmF...stic Investment : 

PDA Net Income - NI : 
NI/FCI : 
PDA Import : 
PDA I:bnestic Sale 

Production Profit : 
Simple Rate of Return 
Production Import : 
Dol!!estic Sale of Productioo : 

Manufact. Value Added - MVA 
MVA/FCI : 

G1"0:::s Production Value - GPV 
WIA/GPV : 

Export : 
fJJ1DeStic Purchase 
Direct Labour : 

2300.584 mln.$ ( 2025.487 ) 
e84.840 mln.L.C. 
341.339 mln.L.C. 

0.148 ( 6. 7 years ) 
215.434 mln.$ 

1504.525 mln.L.C. 
341.339 mln.L.C. 

.0.148 ( 6. 7 years ) 
215.434 mlr t 

1504.525 mh1.u.C. 
834.423 mln.L.C. 

0.363 
2228.889 mln.L.C. 

0.374 
73.'>72 mln.$ 

442.068 mln.L.C. 
1024 men 
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Process 

Pxoject 

221 GLYCERIN 12807 T 
110 DINITROTOLOENE BY NITRATIOO OF TOLOENE 21382 T 
128 FOOMIC ACID (IN 85 ) (e.ASF) 3400 T 
158 TOLUENE DIAHINE FRttf DINITROI'OUJENE 13671 T 
32 Cfl!A)RJNE CmmRANE PROCES.5) 99971 T 

116 ET'HYLBEZNENE BY VAPOR-PHASE ALK. BENZEN 73226 T 
13 ME'lmL METHACRYLATE Ci'Atnl'IDRIN ffOCES.5 7000 T 
20 BUTENE-1 FRCtf t1I'BE RAFFINATE 18734 T 
21 ISOPROPAOOL BY CATIOO EX(]W(;E Rm)IN 3182 T 
22 DI-ocTYLPm'ALATE FRQf Pm'ALIC ANHYDRIDE 40000 T 
23 PH'IllALIC ANHYDBIDE AIR OX. OF 0-XYLENE 27160 T 
24 METHYL ETHYL KE'l'Clm FRat MTBE RAFFINATE 1000 T 
27 POLYME'l'HYLMETHACRYLATK 5000 T 

• 28 PEI\'CHLOGOETHYLENE FRClt PBOPAt-.~ 5000 T 
30 HYDRCGEN Frat NATURAL GAS 44828236 m3 
36 POLYETHYLENE LLD ( lxx:) 190000 T 
-:ro ._.'., POLYPROPYLENE (AMCOJ) 80000 T 
39 POLYVINYLCHLORIDE BY SUSPENSION l?OLYMER. 50000 T 

1004 PRIMARY ALCOOOL SULFOOATE SODillf SALT 20000 T 
41 VINYL CHLORIDE BY OXYCHLORINATION 50500 T 
43 VINYL ACETATE FRa1 ETHYLENE 40800 T 
47 POLYSTYRENE HIGH IMPACT 40000 T 
48 AB.5 BY EMUL.SION/MASS POLYMlmIZATION 10000 T 
53 POLYETHYLENE HD (UOC) 60000 T 
56 STYRENE-BOTADIENE RUBBER BY m1UL.POLYM. 50000 T 
62 CAPHOJ,ACTAM FRll'f CYCLOHEXANE 50000 T 
67 POLYETIIYLENE TEREPHTALATE MELT FBaf TA 40000 T 
68 TEBEPHTHATIC ACID FRCli P-XYLENE 34252 T 
71 ACRYLONITRILE BY PROPYLENE AtKX>XIDATION 52508 T 
73 SYNl'GAS ( 3: 1) FRQf NATURAL GAS 93267568 m3 
74 CARB)N MONOC>XIDE FRQf SYNJ.r.,AS 23000634 m3 

101. BISPHENOL A FBCt1 HIENOL AND ACETONE 13480 T 

• 105 BOTADIENE (BASF) 38645 T 
135 LINEAR OLEFINS (SHELL) 23308 T 
145 NONYLPHENOL ETHOXYLATE 20000 T 
154 PRIMARY ALC:>HOL,ETOXYSTJLFATE,OODIOM SALT 20000 T 

1005 PRIMARY ALCOHOL ETHOXYLATE 20000 T 
169 NONYLPHENOL BY AN ION EXCHAOOE CAT.PRIX. 7224 T 
174 POLYVINYL ACETATE LATEX 40000 T 
189 ALLYL CHLORIDE BY CHLORINATION OF PROP. 23714 T 
193 A~mfRAQfJIN(JNF. FRCt1 NAPlfl'AJ_,ENE 1000 T 
:·: 11 J'H iM/l,HY /\.I .KC~ IOf.S C8 - C20 29640 T 
217 EPICHLOROHYDRIN 11109 T 
250 CARPf.JN BL.l\CK ( HAF) 30000 T 
251 CAF:BCJN DISULFIDE 18630 T 
285 EPOXY, LIQUID, OOEBA 20000 T 
358 PHENOL-FORMALDEHYDE RESOL SYRUP 10000 T 
433 SODIUM ALKYLBENZEN SULFONATE 40000 T 
468 UNSATURATED POLYESTER RESIN 20000 T 
471 UREA-FOrtfALDEHYDE SYRUP 13000 T 
483 ETHYL ACETATE 7000 T 
4~9 PJJrlL( ISOBfJ'l'YL) ACETATE 3000 T 
495 PENTAERY'I'HRITOL 4000 T 
497 POLYURETHANE RESINS 50783 T 
4~8 ALY.YD RESINS 20000 T 
503 CITRIC ACID 5000 T 
504 SOAP 43475 T 
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1001 
511 
514 
515 
E·16 

1(102 
1003 

65 
70 

146 
45 

411 
137 

19 
lS 
17 
75 

159 
422 
206 

DI -E'lllYUIEXYL. ADIPATE 
B8NZOIC ACID 
CELLUI..CGE FIE'.ERS 
MELAMINE - FOmfALDEHYDE RE:>IN 
Cl:1£10CMET'dANES 
DI-BO'l'YL m'IR.~TE 
ARCMATIC SOLVENT 

-464-

CYC'...niEV.NE BY HYDEOOENATIOO OF BENZENE 
ETHYLENE GLYOOL AND E'mYLENE OXIDE 
FHC6GENE FRCl1 CHLORINE AND~ MCHlX. 
ACETIC ACID FRCl1 ME'mAMJL 
FOLE(S'l'YRENE-DVB) (8 DVB) 
MALEIC ~.NHYDRIDE FRCM N-BOTENES . 
FOLYOL TRI~IC&L POLYE'IHER 
MTBE FRCl1 MIXED BUI'ENES 
PROPYLENE OXIDE BY ETHYLBENZENE PROCESS 
OXYGEN BY AIR FRACTIOOATIOO 
TOLCJENE DIISOCYANATE 
SOLFORIC ACID FRCtf SULFUR 
IOO EXCHAlGE RESIN 

5000 T 
4000 T 

46000 T 
10000 T 
2000 T 
3000 T 

100000 T 
5C950 T 
34882 T, 
22020 T 
37978 T 

550 T 
3912 T 

38087 T 
34878 T 
26832 T 

119938 T 
16758 T 

109150 T 
1001 T 



-Ass- AI.Ll Wed Nov 25 19: 28 

lfediw. llln. $ " 

180 CELLULreE 55200 T 66.792 
342 ETHYI.JIEXAR)L-2 31500 T 22.207 
161 CATALYsr AND <lml'IICALS 18869624 $ 18.869 
962 FATl'S 52170 'I' 15.651 

1005 ALUMINHtf TRIETHYL. 8269 T 15.629 
348 LINEN OIL 12000 T 12.000 
607 PHEHOL 23235 T 11.757 
812 SULFUR 52096 T 8.856 
476 MEL.AMINE 7000 T 7.070 
647 FQLYBOTADIEm: 3240 T '6.123 
183 CHEMICALS 4643771 $ 4.643 
31 ADIPIC ACID 2200 T 3.234 

' 14 ACETOOE 8635 T 2.556 
518 MOLASSES 20150 T 2.317 • 794 STABILIZER, SBR 560 T 2.150 
555 NONENE(PROPYLENE TRIMER) 4228 T 2.025 
957 miCJIBIFIER 1600 T 1.744 
107 Btn'ANOL-N 2586 T 1.707 

7 ACETALDmlYDE 1528 T 1.039 
532 NAP'.dTALH 1790 T o.9n4 
577 OXIDIZED STARCH 2400 T 0.873 
477 MEMBRANE 16685289 SQCJf 0.770 
494 ME'lllYL ISOBUTYL KETCR: 670 T 0.750 
400 HYDROBRCt1IC ACID 383 T 0.744 
699 FOl'ASSIUM PEBSULFATE 400 T 0.704 
698 rorASSIUM HYDROXIDE 761 T 0.543 

47 ALUMINltJ PELLETS 116 T - 0.426 
940 HPMC 56 T 0.409 
204 CO:BALT ACETATE.4H20 29 T 0.364 
297 DIVINYLBENZENE,IN 55% 48 T 0.326 
762 SODIUM DIHYDROPHrePHATE 236 T 0.318 
941 DIIPC 14 T 0.246 
858 Tr.AC 65 T 0.230 

• 259 DICHLOROBENZH-0 209 T 0.222 
740 SILICA GEL 72 T 0.172 

I 172 CATALYST,MTBE 9T 0.136 
~ 

·' 83 BENZOYL PEROXIDE 31 T 0.124 
586 PD CATALYST • TDA 10 T 0.119 
69 ANTIMONY TRIOXIDE 12 T 0.066 

~ 566 OC'I'ANE-N 26 T 0.064 
465 MAGNEZIUM SILICI'E 571 T 0.058 
116 BUTYL STEARATE 40 T 0.053 
790 SOYBF.AN OIL 40 T 0.044 
537 NAI'HTHENIC ACID 52 T 0.042 

25 ACTIVATED CAHOON 13 T 0.038 
163 CATALYST(A;..K) 7T 0.034 
81 BEN'I'ONITE 710 T 0.032 

! 

26 T 0.030 ·I 576 OXALIC ACID 
I 503 METHYL-N 2-PYRROLI~ 7 T 0.025 
.1 " 117 Bl1I'YL-T CATECHOL 4T 0.023 

886 TRIPH~ 9T 0.022 
4 T 0.014 419 HYDRt'..QUINONE, ST 0.009 786 SODIUM 

463 MAGNEZIUM A$ATE.4H20 1 T 0.006 

516 MMA-F.HA OOFO~YMER 3T 0.005 

690 POLYVINYL ALCOHOL 1 T 0.002 
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148 ~.PROLACTAM 
aoo STYimNE-rorADIENE RtIBBER 
997 BENZOIC ACID 
469 MALEIC ANHYilUDE 

AILl Wod Nov 25 19:28 

20000 T 
30000 T 
2000 T 
792 T 

lfln. $ 

41.200 
29.220 
2.420 
0.832 



;, -A-~- ALLI Wed K.w 25 19:28 

t 
1• 

' 
. Medh• n:.estic l\nchaae IDn.L.C. 

. 341 mM.mE 400104 T ' 146.8:"8 I 

j 4 ELECTRICITY 1033069380 kill 51.653 • ; 714 PRO!:'YUtlm 182911 T 40.240 
1001 HIXID XYLmE 135000 T 29.025 

82 P.ENZmR 114675 T 25.801 
3 STEAK 2997368 T 21.940 

133 C4 FRACl'IClf 90429 T 14.378 
539 NA'lllRAL GAS 894756608 T-cal. 13.958 
921 XYLl!:NE-P 23257 T 10.140 
36.3~ 16198 T 10.042 

56 Ai'IDIIA 64335 T 8.556 
1 OXLitG WA'ID 328336352 m3 8.241 

574 OCEt)f 68000 '!' 8.092 
919 XYI»IE-0 25802 T 6.631 • 2 &CESS WATER 53976028 m3 5.397 
322 ETHAlU. 9381 T 5.160 
807 SL1LFUR TRIOXIDE 17572 T 4.990 
151 ~ BLAClt OIL 45030 T 4.773 
549 NITRIC ACID(~) 11632 T 4.466 
485 MEnfAlU, 36202 T 3.656 
187 CHLOOINE 30000 T 3.450 
735 SALT 252984 T 3.0H> 
321 E'IF.AOOL (95 VCL ~) 3933 T 2.163 

5 INERT GAS 31730938 m3 2.119 
458 LIME 21212 T 1.262 
548 NI'i'RIC ACID(6~) 3806 T 1.020 
369 FUEL 131554136 T-cal. . 0.934 
7S5 &t>Hlf CARI(&TE 5539 T 0.886 
403 Jf{l)l\'CCHLORIC ACID 2507 T 0.804 
894 UREA 7345 T 0.705 
912 WATER DEIOOZED 267258 m3 0.665 
854 TITANitlf DIOXIDE 168 T 0.253 
482 ME'l'HANE 1015 T 0.209 • 1006 KF..RC6ENE 1034 T 0.179 
572 OLEUM (AS 40%) 807 T 0.111 
706 PROPANE 1005 T 0.091 
618 PHC6PHORIC ACID CINOOSTRIAL GRADE) 92 T 0.064 
697 PC1I'ASSHl1 CAROONATE 107 T 0.054 
911 WATER Ir>ILER FEED 15500 m3 0.038 
750 SOOHli Blc.AROONATE 128 T 0.026 

'. 328 E'llfYLENE Dian.oRIDE 110 T 0.025 
I 

6T 0.005 766 SODitlf HYillOOEN SULFIDE 
948 AIR 599690 T 0.000 

I 

I 

I 
I 
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lfecli1• 

998 CELLOLOOE FilEP.S 
983 FOLYURmlANE RESINS 
664 roLYE'lllYLENE, LINEAR LD 
148 CAPEa.Aef.AH 
659 FOLYE'llm.mcE TEREEm'HALATI IE.T 
702 PRIMARY ALCXH1. E'l'lllXYSOLFATE 
289 ALKYD RISINS 
317 ~ .lIQOID. IX;EBA. 
681 POLYPRCm..ENR 

24 NmlltUTRHJ\ 
1009 PRIMARY AI.cnD~ mK>XYLATE 
1008 PRIMARY ALCXmL SlU'C&TK SCl>Illf SALT 
68.~ f-f(.VVJNYL AOi:TATE LATEX AS lOOt 
7 49 SOOillf AUYl.IENZYL SCUOIATE 
891 tlfSA'l'OBATm PCLYiSIER 
747 SOi!\P 
634 PCl.YSTYRENR HIQI IMP~ 
662 POLYE'l1M.JiNE, Ill IDt>ITY (PCIDRD) 
693 PCLMNYL CE..ClUIE 
254 DI-OC'l'YI. Hn'HALATK(IXP) 
557 tnmHIEtD. R'l'HOXYLATE 

1002 ABCMATIC SCl.VM 
23 ACRYLClfITRILE-IDrADIENE-S'l'YRHME{ABS) 

800 STYROO-BOTADIM ROBl£R 
150 ~ II.ACX CHAF) 
999 MELAMINE - FCllfALlmlYlE RESIN 
€73 FOLYME'l11YLME'nfATE S1E1' 
939 GLYCEUN CRl1IE 
893 UREA-FOOMAI..OOIYDi RESIN SYROP 
330 ETHYLENE GLYCXX.. 
198 CITRIC ACID 
606 PHJKIL-FORW.OOHYTE SYRUP 
499 METH'fL TERTIARY-mm. mlER(Ml'BE) 

1003 DI-F.'lllYUfEXYL ADIPATE 
262 DI~ 
401 HYDRr.on.oRIC ACID (DILUTE) 
428 ION-EXCHAtm: RFSIN 
61 ANnIRAQUitlM: 

323 ETHYL ACETATE 
62 ~ti! SULFATE 

112 BOTYL ACETATE(tmfAL) 
1004 DI-BUl'YL Hfl'HALATE 
366 FUEL GAS 
947 PERCHLOROETHYLENE 
862 TOLUENE 
4:37 ME'rnYL METHACRYLATE 
997 BENZOIC ACID , 
271 DIETh"YLENE GLY~ 
176 CAUSTIC SODA , 
~~.3 TOLUENE DIAMINE (CRUDE) 
379 GLYCERIN 
443 ISOPOCPANOL 
44 AU.MINA , 

1!13 Mi•:TIIYLENE CHLORIDE 
875 TRIE'nM.ENE GLYOOL 
!lP.~. ;r1f1Tfli J70flf1ATF. , 
~'1'1 Nlf.tHl.l1 HIZUl.Jo'ATK 

10 ACETIC ACID 

ALLl Wed Nov 25 19:28 

46000 T 
50783 T 

190000 T 
30000 T 
40000 T 
20000 T 
20000 T 
20000 T 
80000 T 
50000 T 
20000 T 
20000 T 
40000 T 
40000 T 
20000 T 
40000 T 
40000 T 
60000 T 
50000 T 
40000 T 
20000 T 

100000 T 
10000 T 
20000 T 
30000 T 
10000 T 
5000 T 
7390 T 

13000 T 
19926 T 

5000 T 
10000 T 
34878 T 

5000 T 
6402 T 

32308 T 
1000 T 
1000 T 
7000 T 

87500 T 
3000 T 
3000 T 

219858448 T-cal 
5000 T 

14981 T 
2000 T 
2000 T 
3592 T 

11762 T 
1412 T 
100~ T 
2000 T 
3236 T 
2000 T 
941 T 

2'100 T 
8050 T 
1000 T 

llln.L.C. 

184.000 
162.507 
133.570 
61.800 
60.000 
60.000 
56.000 
53.400 
51.360 
50.500 
50.000 
42.oon 
42.000 
40.000 
36.600 
35.680 
34.840 
34.380 
30.950 
30.800 
24.000 
24.000 
19.500 
19.480 
18.0CO 
13.000 

· 10.000 
9.607 
8.840 
8.229 
8.050 
8.000 
7.987 
6.710 
5.327 
5.298 
5.280 
5.040 
4.33-1 
4.016 
3.810 
3.564 
3.429 
3.110 
2.996 
2.500 
2.420 
2.058 
1.999 
1.907 
1.830 
1.468 
1.359 
1.248 
1.073 
1. 058 
0.67:j 
0.801 
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192 OILClQ(Rt 
_,,,_ 

364 FCRtIC ACID UN 85%) 
491 MmlYL mm. KEl'CR: 
157 CAlH6 'l'E'l'lW2ILClU 
950 ID. ACID (as 19.GX) 
710 PRCFtLENK OXllE IN &WrlC6(Il!Pln) 
495 C4 ALKYLATIC6 nm> 

1007 POl6E E'l'HYLDIK 
810 SllLFURIC ACID(IN ~) 
712 PkFYLENK, CDILO'l'E) 
385 HEAVY END FOIL 
152 CARIQI DIClllm 
410 llY1Rm CIAN!m 

1082 T 
1000 T 
1000 T 
664 T 

3600 T 
487 T 
983 T 
222 T 
933 T 
80 T 
S2 T 

33818 T 
3406 T 

0.546 
0.510 
0.390 
0.258 
0.226 
0.136 
0.107 
0.073 
0.017 
0.009 
0.004 
0.000 
0.000 



-A?o-
Wed Nov 25 19:28 

lledi•• Gross Procb:tima llln.L.C. 

998 CELU.tr..AQ FIBlmS 46000 T 184.000 983 iU.YUREmANE RESINS 50783 T 162.507 664 Pa.YE'l'HYLmR, LINEAR LD 190000 T 133.570 148 CAPP.CUcr.m 50000 T 103.r.oo 659 FOLYK11M..ENR '1'1Rm11l'mALATK MELT 40000 T 50.0CO 702 PP.ntARY ALCn1L E'l'llllYSOLFATI 20000 T 60.000 989 ~l.KYD ~IRi 20000 T 56.000 317 EroXY , LIQUID, Im:8A 20000 T 53.400 24 ACiM.ClfITBILE 52508 T 53.033 681 M.'fPiUIYLENE 80000 T 51.350 1009 PRIHARY ALCU10L ETOOXYl.ATE 20000 T 50.000 eoo STYRfiNE-PmADIENK RUBIER 50000 T 48.700 1008 PRifMRY ALCX1D. SlUafATK SCl>Itlt SALT 20000 T 42.000 6P..S RLYVDIYL ME'ATI LATEX AS l<m 40000 T 42.000 • 675 PCLYCI., 'l'RIFllCfI<JW. PCLYEDD 38087 T 41.896 704 PRIMARY ALCX1D.S LINEAR, C8 - C20 29640 T 40.903 7 49 SCDitlt AUtYL1DZYL SOLmtATI 40000 T 40.000 747 sew> 43475 T 38.779 891 CNSA'nJRATED PCLY!S'l'KR 20000 T 36.600 684 FCl.YS'I'YRmE HIGI IMP#.CT 40000 T 34.840 
662 PCLYETHYLENE, HI IENSITY (PCIORD) 60000 T 34.380 
860 TOL.000: DIISCCY'ANATE(TDI) 16758 T 31.506 
633 POLYVINYL CllLCIUlE 50000 T 30.9f·O 
903 VINYL ACETATE 40800 T 30.S."35 
254 DI-OCTYL FH'l1fALATE(lXP) 40000 T 30.800 
832 'l'EREml'ALIC ACID 34252 T T/.504 

40 IJLYL CHLCmDR 23714 T . Z1 .Tll 
905 VINYL aILORIIE 50500 T 24.997 
379 GLYCERIN 12807 T 24.077 
557 ~TLHIEtU. E'l1IOXYLATE 20000 T 24.000 

1002 Aln"..ATIC SCLVENI' 100000 T 24.000 
331 E'rrfiLENE OXIDE 30417 T 23.725 
859 TOIJlH DIAHINE 13671 T 23.105 • 801 STYRENE 62654 T 22.994 

10 ACETIC ACID 37978 T 22.825 
711 POOP'lLENE OXIDE 26832 T 22.780 
460 LINF..AR OLEFIN,Cll-C12 23308 T 22.049 
327 ETHYLEENZENE 73226 T 21.821 
316 EPICHLCmriDRIN 11109 T 21.442 
238 C'fCI111EXANE 50950 T 21.042 
23 ACRYLOOITRILF.-Bl1l'ADIENE-STYRENE(ABS) 10000 T 19.500 

178 C:-.AtnTJC SOD/\ 114267 T 19.425 
~ BISHIEWJL ACEPOX'l GRADE) 13480 T 19.411 

150 CARir~ BLACK (HAF) 30000 T 18.000 
2P.5 DJNITROTOLUF.NE 21382 T 15.566 
330 E.1lffLENE GLYCOL 34882 T 14.406 
623 Pm'r.ALIC ANHYDRIDE T/999 T 14.139 
9'"J9 MET.J\MINE - FCRiALDEHYDE RESIN 10000 T 13.000 
102 BUTADIENE 38645 T 12.250 
187 CHLORINE 99971 T 11.496 
418 HYDRCGEN 110978057 m3 10.809 
673 POLYMETHYLHETHACRYLATE SHEET 5000 T 10.000 
!J39 GLYCERIN CRUDE 7390 T 9.607 
153 CAR0."fl DISULFIDE 18630 T 9.482 
110 Bfl'I'ENE-1 18734 'I' 9.085 • 893 URFA-FOBMALDEHYDE RESIN SYRUP 13000 T 8.840 
497 METHYL METHACR'iLATE 7000 T 8.750 
819 SYNnlESIS GA5(3:1) 93267568 m3 8.552 



1~~.~ CITfiIC AClD - A'11f-
5000 T s.c.:::.-:1 6C.6 F1-!Eta:lL-Fr~.I.JEfYDE SYROP 10000 T 8. (-::.-: 

·i!J~~ f".Si'HYL TERI'IARY-13lJn1. E'l'HER(K'Im) 34878 T 7.9~7 lf!03 DI-ETIW:.P.KXYL AD!fATR SOCIO T 6.7W :.sa tlA'M.fHEOOL 7224 T ~ ,=~ ·-· .. "-::· .. •·.1 862 'llUJENE 
30000 T 6.0i)O !:~.i.r_> f·E:ITAW'1I'llffiITOL TWI 4000 T 5 .. tJ3s) 6!4 P.f.)~";EN 
22020 T f •. (;2, 1 578 (~).--:'r..EN 

11993.'3 T ~ ... :.:: .. :) 262 rn a 1;,,clf,(:r·;;'(lf"tul~ 6402 T .:._3;:1 401 !fiOOC1:m.0RIC ACID (DILUTE) 32308 T 5 ..... -:,·::i 
·-<>J•.I 4~8 ff'N-EXC'.tiill}E r®>IN 1001 T C' .r. ~r 

J .. -·..;~ 514 HTXED BlTiYLENES(BOTADIENE RAFFIHATE) 49736 T 5 .. :1-::. 67 AN'I'!!f-:AQtJitn:E 1000 T 5.04:) Zll SIJ'L:.l;'{JRIC ACID 109150 T 5.[:~0 S:?? BB!!ZOIC ACID 4000 1' 4 0.H) .. v-z ... 134 ~ RAFFINhTE 28041 T 4.4~.e 
3~3 ETHYL ACETATE 7000 T '4.~33 
156 CARSJN ~)XIDE 23000634 m3 4_::.01 
4€9 ~~LEIC ANHYDRIDR 3912 T 4.1(1;~ 
62 i\l-IDITtli SUI.FATE 87500 T 4.016 

1 i2 PUifL ACETATE( ~lBt'&) 3000 T :L810 • lOu-1 DI-BOTYL PHTIIALATE 3000 T 3.564 
3e6 FUEl. G."5 219858452 T-cal 3.429 
947 PEf,OJT...OROE'llM.ENE 5000 T 3.110 

3 t."TE:-.M 322453 T 2.3€0 
443 ISOPROPAtl>L 3182 T I} -;4:.-i-

.;;.. .. ..,._.~ 
271 DIETh"Y' •.• EME GI.Yen. 3592.T 2.058 
95:! ·rowrM: DI.AMINE < CROIE> 1412 T 1.907 
364 FOr.t1IC ACID (IN 85%) 3400 T 1.734 

44 ALUiINA 3331 T 1 .. :;~:~ 
193 MIITHYLENE OIWRIDE 2000 T 1.248 
F;Je POLY(Siffif.llE-DVB) (8% DYB) 550 T 1.112 
3"/0 TP.Il!.i'iffLENG GLYCU. 941 T 1.073 
985 SC:l)IU1i FO~.\TE 2400 T l.Of.e 

..; F.f .F."':TRT CT TY 19210401 kWh o. !)6t"I 
944 ~~'1l10NHJM BISULFATE 8050 T 0. t.:7:: 
107 KITAOOL-N 1031 T 0.:314 
192 Clf.i./.JROFOR1 1082 T 0.543 
4!H Kt."idYL ETHYL KETONE 1000 T 0. :;91) 
1:, 7 CA!<.Pf.!N Th"I'RACHLORIDE 664 T 0.2~.~ • ~~ 1,rj liCL ACID {a:; 19.6%) 3600 T 0.~25 
7i0 p;.:o?YLENE OY.!DE IN SOWfION(IMPURE) 487 T ,) . 1::.0 
49f.. C4 AL.~TION FEED 983 T Ci.i07 
322 ETHAl;()L 168 T 0.090 

l 007 P~Jn~E rnt'YI.ENE 222 T 0.073 
e Hi StJl' .... FUiUC ACID( IN 65%) 933 T 0.017 
712 Pf.OP'l"...ENE, CDIWI'E) 80 T O.OC3 
385 HEAVY END FURL 32 T 0.004 
369 FUEL 306000 T-cal 0.002 
152 CAROON DIOXIDE 33818 T 0.000 
410 HYDROOEN CYANIDE 5618 T 0.000 

' 
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Pl_A Mon Nov 23 11:14 

F r a c t i o n a l ~timization 

Maximize: 
PM Yearly Profit 
----------·---------- = 

IDiLL.C. 
0.265 -----

mil.$ 

Scenario: 

' 

0. < ACXl'IC ACID 
ACRYLCIU'l'RILE-JmADli:NE-S'l"YRHNE(ABS) 

0. < BENZENE 
0. < Bl11"YL ACETATE(tUIW.) 

DI-BOTYL PH'lHALATE 
CARB:fl BLACX (HAF) 
CAR8M Bl.ACX (RAF) 
DI-OCTYL Htl'llALA'l'E(JXF) 
DI-OCTYL Fm'HALATE(JXF) 

0. < mm, ACETATE 
0. < miYLENK GLYCXL 

ETHYLENE 
O.<FOOMALDEHYDE 
0. < FOOHIC ACID CIN ~) 

ARafATIC SOLVENI' 
Ial-EXCJW[;E RESIN 

0. < PHEOOL-FOOMAI..DEllYDE SYROP 
0. < PHEOOL-FOOMALDEHYIE SYROP 
0. < PHT"riALIC ANHYDRIDE 

POLYE'nlYLENE TEREml'HALATE MELT 
0. < FOLYETIM.ENE TEREml'HALATE MELT 
0. < POLYME1liYI.ME11iATE SHEET 

POLYSTYRENE HIGH IMPACT 
POi..YSTYRENE HIGH IMPACT 

0. < FOLVVINYL ACETATE LATEX AS 100% 
0. < PRUW« ALCXllOL E'nlOXYSULFATE 
0. < PRIMARY ALCXllOL E'ImXYSULFATE 
0. < POOPYLENE GLYOOL 
0. < PROPYLENE 
0. < SODilli ALKYLBENZYL SCJLFOOATE 
0. < STYRENE 
o. < rowmm 

UNSATURATED POLYl!STER 
O. < UNSATURATED POLYES'l'ER 
0. < URF.A-FOOMALDEHYDE RESIN SYRUP 
0. < XYLENE-0 
0. < XYLENE-P 
0. < PERCHWBOETHYLF.NE 
0. < POLYURETHANE RESINS 

POLYURETHANE RESINS 
0. < ALKYD P.ESINS 
0. < ALKYD RESINS 
0. < El':NZOIC ACID 
0. < BEN"'d>IC ACID 
0. < MELAMINE - FOltlALDEHYDE RESIN 
O. < MELAMINE - FOBHALDEHYDE RESIN 

< 1000. ( 0.0%) T 
= 5000. (100.0X) T 
< 60000. C 92. 7X) T ' 
< 3000. ( 0.0%) T 
= 3000. (100.0%) T 
= 18000. (100.0%) T 
= 12000. (100.0%) T 
= 20000. c.ioo.0%> T = 20000. (100.0%) T 
< 7000. C 0.0%) T 
< 10000. ( 34.2%) T 
= 50000. (100.~) T 
< 10000. ( 93.~) T 
< 3000. ( 0.0%) T = 100000. (100.0%) T = 1000. (100.0%) T 
< 5000. ( 0.0%) T 
< 5000. ( 0.0%) T 
< 10000. ( 0.0%) T 
= 40000. (100.0%) T 
< 10000. ( 0.0%) T 
< 5000. ( 0.0%) T 
= 20000. (100.0%) T 
= 20000. (100.0%) T 
< 40000. ( 0.0%) ~ 
< 10000. (100.0%) T 
< 10000. (100.0%) T 
< 2000. ( 0.0%) T 
< 30000. ( 72.6%) T 
< 40000. ( 0.0%) T 
< 15000. (100.0%) T 
< 9000. ( 0.0%) T 
= 5000. (100.0%) T 
< 15000. (100.0%) T 
< 13000. (100.0%) T 
< 24000. (100.0%) T 
< 38000. ( 61.~) T 
< 2500. (100.0%) T 
< 40000. ( 66.8%) T 
= 25000. (100.0%) T 
< 15000. ( 72.5%) T 
< 5000. ( 0.0%) T 
< 2000. (100.0%) T 
< 2000. (100.0%) T 
< 5000. (100.0%) T 
< 5000. (100.0%) T 
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Fixed Capital Investment - FCI 
D.:lmestic Investment : 

~ Net Income - NI : 
NI/FCI : 
F'DI\ !Jllport : 
F'DI\ lbnestic Sale : 

Production Profit : 
Simple Rate of Return : 
Production Iqiort : 
Domestic Sale of Production : 

Manufact. Value Added - MVA 
MVA/FCI : 

Gross Production Value - GP/ 
lf~Aft;PV : 

Export : 
nnestic PUrchase : 
Direct Labour : 

P1-.A Mon Nov 23 11:14 

559.860 mln.$ ( 539.680 ) 
215.331 mln.L.C. 
142.816 mln.L.C. 

0.255 ( 3.9 years ) 
101.399 mln.$ 
327.490 mln.L.C. 
142.816 mln.L.C. 

0.255 ( 3.9 years ) 
101.399 mln.$ 
327.490 mln.L.C. 
281. 798 mln.L.C. 

0.503 
790.872 mln.L.C. 

0.356 
197.362 mln.$ 
120.660 mln.L.C. 

298 men 



-A?4-

Pl_A Mon Nav 23 11:14 

Pl'Ooess 

Project 

154 PRIMARY AUXl!OL,ETOXYSOLFATH,SCl>Illf SALT 20000 T 
19 POLYCL TRIFUtCl'IC&L POLYEl'HER 38781 T 

250 CARJ:m BUiCK CHAF) 30000 T 
47 roLYS'l'YRmE HIGI IMPACT 40000 T 

498 Af..KYD RESINS 10877 T 
23 PH'l'HALIC ANHYDRIDE AIR OX. CE 0-XYLENE 25263 T 
75 OXYGEN BY AIR FRACTIC&TIOO 04433 T 
67 POLYE'mYLENE TEREfHTALATE MKLT FRQf TA 40000 T 

463 UNSA'IURATED POLYESTER Rl!.SIN 20000 T 
497 :FOLYURF:l'HANE RESINS 51708 T • 22 DI-OC'I'YLPHl'ALATE FRCM Hn'ALIC ANHYDRIDK 40000 T 

1003 ARaiATIC SOLVENT 100000 T 
110 DINITht"1l'OLCJKNE BY NITRATIOO OF TOLOENE 21771 T 
158 TOLUENE DIAMINE FRCl'f DINITROl'CUJENE 13920 T 
159 . TOLOENE DIISOCYANATE 17063 T 
146 PHCOOENE Fiaf CHWRINK AND CARinf to«>X. 22421 T 
68 'i'EREFH'IHATIC ACID FRCtt P-XYLENE 34252 T 

206 ION EXCl!AN}E RESIN 1000 T 
48 ABS BY mroLSIOO/MASS POLYMERI1.ATIOO 5000 T 
17 PROPYLENE OXIDE BY ETHYLBENZENE ~ 27251 T 

116 ETHYLBEZNENE BY VAPOR-HfASE AIK. BENZEN 74369 T 
471 URF.A-FC>m1ALDEJIYDE SYRUP 13000 T 
511 BENZOIC ACID 4000 T 
515 MELAMINE - F06M.\LDEHYDh rlESIN 10000 T 
74 CABIDN l'.iONOOXIDE FRCM SYNroAS 5345357 m3 
70 ETHYLENE GLYCOL AND ETHYLENE OXIDE 14970 T 

211 PRIMARY AUOOOLS C8 - C20 9360 T 
28 PEBCHLOROETHYLENE FRCM PRCf>ANE 2500 T 

1002 DI-BUl'YL P"ifl'HALATE 3000 T • 212 ETHYLENE GLYCOL 3407 T 
411 FOLE{S'l'YRENE-DVB) (8 DVB) 549 T 
73 SYN'IUAS ( 3: 1) FRCM NATURAL GAS 21675424 m3 
30 HYDRCGF.N FRCli NATURAL GAS 5751525 m3 
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Pl.A Mon Nov 23 11:14 

Medim llln. $ 

379 GLYCERIN 12022 T 27.122 
342 E'mYf...llEXAllL-2 27600 T 19.458 
161 CATALYST AND <mMICALS 7743457 $ 7.743 
476 iiKLAMINE 7000 T 7.070 
348 LINEN OIL 6526 T 6.526 
647 POLYBOTADIENE 3240 T 6.123 

1005 AWiI~ 'l'RIE'IHYL. 2610 T '4.933 
714 PRCPY'uENE 21782 T 4.792 
596 PENTAERI'l'HRITOL Tml 2175 T 3.828 
469 MALEIC ANHYllUIE 3120 T 3.603 
183 cmMICALS 2747754 $ 2.747 • 10 AGETIC ACID 2397 T 1.726 
24 ACRYLOOITRILE 1254 T 1.519 

107 Blff AOOL-N 1354 T 0.893 
400 llYDROBRCttIC ACID 383 T 0.744 
698 IDfA!5Siltf HYDROXIDE 775 T 0.553 
102 BUI'ADIENE 982 T C.409 
204 COBALT ACETATE.4H20. 29 T 'J.364 
297 DIVINYLBENZlilm,IN 55% 48 T \l.326 
259 DICHLOROBENZENE-0 213 T 0.226 
586 PD CATALYST • m 10 T 0.121 
63 ANl'IMONY TRIOXIDE 12 T 0.066 

566 CCI'ANE-N 27 T 0.065 
465 MAGNEZitl'I SILICTE 581 T 0.059 
116 BUTYL STEARATE 40 T 0.053 
790 SOYBF.AN OIL 40 T 0.044 
537 NAHITHENIC ACID 53 T 0.043 
163 CATALYST(ALK) 7 T 0.035 
25 ACTIVATED CARB:>N 11 T 0.033 

740 SIJ T('l,A GEL 13 T 0.033 

·• 83 13Eh£A)YL PEROXIDE ST 0.024 
117 BlJl'YL-T CATECHOL 4 T 0.023 
886 TRIPHEN'fU1ETHANE 9T 0.023 
518 MOLASSES 150 T 0.017 
419 HYDROOUINONE 4T 0.014 
4R~ MAGNEZillt ACETATE.4H20 1 T 0.006 
690 POLYVINYL ALCXllOL 1 T 0.002 



• 

• 

' 

Medium 

983 R:>LYllHETHANE RESINS 
702 PRIMARY ALCOHOL ETHOXY&JLFATE 
891 UNSA'!'URATED FOLYESTER 
684 POLYSTYRENE HIGH IMPACI' 
254 DI-OC'I'YI. PHTIIALATE{OOP) 
150 ~ BlACX (HAF) 
999 HEU.MINE - FOBMALDEHYDE RFSIN 
801 STYRM 
997 BmZOIC ACID 

Pl_A Mon Nov 23 11:14 

26708 T 
10000 T 
15000 T 
20000 T 
20000 T 
12000 T 
5000 T 

15000 T 
2000 T 

Hln. $ 

85.466 
30.000 
'Zl.450 
17 .420 
15.400 
7.200 

~ 6.500 
5.505 
2.420 
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Pl_A Hon Nov 23 11:14 

MecU1• n.esti.c Purcbaae llln.L.C. 

1001 MIXED XYLENES 135000 T 29.025 341 EiHYLENE 50000 T 18.350 
82 BENZENE 55598 T 12.509 

921 XYLENE-P 23257 T 10.140 
4 ELECTRICI'IY 162072944 kWh 8.103 

919 XYLENE-0 24000 T 6.168 
363 FOfiMALDEHYDE 9358 T ' 5.801 
539 NA'IURAL GAS 354626720 T-cal 5.532 
151 ~ Bl.ACX OIL 45030 T 4.773 
549 NITRIC ACID(99%) 11843 T 4.548 

3 STE.~ 570952 T 4.179 • 187 CHLORINE 22869 T 2.630 
322 E'IllANOL 4696 T 2.583 

1 COOLHG WATER 67805680 m3 1. 701 
548 NITRIC ACID(60%) 3875 T 1.038 

5 INERT GAS 11280807 m3 0.753 
894 UREA 7345 T 0.705 
178 CAUSTIC SCDt\ 3544 T 0.620 
369 FUEL 69930224 T-cal 0.496 
854 TITANIClf DIOXIDE 168 T 0.253 
755 SODHI! C'.APlmATE 1164 T 0.186 
572 OLmi (AS 40%) 805 T 0.111 

2 PROCESS WATER 936875 m3 0.093 
482 METHANE 435 T 0.089 

1006 KEROSENE 326 T 0.056 
706 PROPANE 502 T 0.045 
811 SULFURIC ACID 987 T 0.045 
618 PHCSPHORIC ACID (INOOSTRIAL GRADE) 39 T 0.027 
328 f!.1'HYWE DICHLORIDE 110 T 0.025 
691 rofASSilli Q,JHJNATE 45 T 0.023 

• 911 WATER OOILER FEED 7750 m3 0.019 
458 LIME 249 T 0.014 
766 SODIUM HYDROOEN SULFIDE 6T 0.005 
56 AMtKlNIA 4T 0.000 

948 AIR 322166 T 0.000 



• 

• 
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Medi•• 

983 R:>LYURE'IHANE RESINS 
659 FOLYE'lllYLENR TEREEmHALATE MELT 
989 AIKYD RESINS 
702 PRIMARY ALCDICI. E'IBlXYSULFATE 

1002 ARCliATIC SCLVENI' 
684 PCLYSTYRENE HIGI IMPACT 
254 DI-OC'I'YL Hl'l't'ALATE(OOP) 
150 ~ BLA<X (HAF) 
23 ACRYLClUTRILE-BOTADimE-STYRENE(AJE) 

891 UNSA1URATED POLYESTER 
893 URF.A-FOEMALDEHYm RESIN SYROP 
999 MELAMINE - FOllWmmE RESIN 
428 100-~ RESIN 

1004 DI-BUl'YL PfmfALATE 
862 'l'OLOENE 
401 HYDRCXE.ORIC ACID (DIWI'E) 
997 BENZOIC ACID 
953 'l'OLOmE DIAMINE (CRODE) 
947 PERCHLOROETHYLE 
330 ETHYLENE GLYCOL 
271 DIETHYLENE GLYCOL 
366 Jt'UF.L GAS 
875 TRIE'rnYLENE GLYCX>L 

44 AWMINA 
710 PROP'iLENE OXIDE IN SOLO'l'IOO(IMPORE) 
157 ~ Thi'RACHLORIDE 

1007 PUIGE E'lllYLENE 
712 PROPYLENE, (DILUTE) 
152 CARIDI DIOXIDE 

Pl...A Mon Nov 23 11:14 

25000 T 
40000 T 
10877 T 
10000 T 

100000 T 
20000 T 
20000 T 
18000 T 
5000 T 
5000 T 

13000 T 
5000 T 
1000 T 
3000 T 

14852 T 
16303 T 
2000 T 
1438 T 
2500 T 
3421 T 
1906 T 

66773308 T-cal 
499 T 
955 T 
496 T 
250 T 
70 T 
81 T 

14513 T 

llln.L.C. 

80.000 
so.ooo 
30.456 
30.000 
24.000 
17.420 
15.400 
10.800 
9.750 
9.150 
8.840 
6.500 
5.280 
3.564 
2.970 
2.673 
2.420 
1.941 
1.555 
1.413 
1.092 
1.041 
0.569 
0.382 
0.138 
0.097 
0.023 
0.009 
0.000 
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Pl...A Hon Nov 23 11:14 

MectiJ• Gross Pnxb:ticn Hln.L.C. 

983 POLYUFE'IHANE RESINS 51708 T 165.466 
659 POLYETHYLENE TERmmlALATE MELT · 40000 T 60.000 
702 PRIMARY ALCXIIOL E'IHOXYSULFATE 20000 T 60.000 
675 POLYOL, TRIFOtCl'IOOAL FCLYETHER 38781 T 42.659 
891 UNSATURATED POLYESTER 20000 T 36.600 
684 POLYSTYRENE HIGH IMPACI' 40000 T 34.840 
860 TOLUENE DIISOCYANATE(TDI) 17063 T 

... 
32.079 

254 DI-OCTYL HmfALATE(IXP) 40000 T 30.800 
989 ALKYD RESINS 10877 T 30.456 
832 TEREFHTALIC ACID 34252 T 27.504 

1002 ARC&TIC SOLVENI' 100000 T 24.000 • 859 TOLOH DIAMINE 13920 T 23.525 
801 STYRENE 63632 T 23.353 
711 PROPYLENE OXIDE 27251 T 23.136 
327 ETHYLBENZElm 74369 T 22.162 
150 ~ BLACK (HAF) 30000 T 18.000 
285 DINITROTOLUENE 21771 T 15.849 
999 MELAMINE - FORMALDmlYDE RESIN 10000 T 13.000 
704 PRIMARY ALCOHOLS LINEAR, C8 - C20 9360 T 12.916 
623 P'.d'l'HALIC ANHYDRIDE 25263 T 12.757 
331 ETHYLElm OXIDE 13054 T 10.182 
23 ACRYLOOITRILE-llJTADIENE-S'I'YRENE(ABS) 5000 T 9.750 

893 URFA-FORMALDEHYDE RESIN SYROP 13000 T 8.840 
330 E'lllYLmE GLYCOL 18377 T 7.590 
862 TOUJENE 30000 T 6.000 
614 PHOSGEN 22421 T 5.784 
428 ION-EXCHAM;E RESIN 1000 T 5.280 
997 BENZOIC ACID 4000 T 4.840 

1004 DI -Im"iL PHTIIALA'l'E 3000 T 3.564 
578 OXYGEN 64433 T 2.970 

• 401 HYDROCHLORIC ACID (DIWI'E) 16303 T 2.673 
418 HYDROOEN 21124772 m3 2.057 
819 SYNTHESIS GAS{3:1) 21675424 m3 1.987 
953 TOLllEtlE DIAMINE (CRUDE) 1438 T 1.941 
947 PERCHLOROETHYLENE 2500 T 1.555 
636 POLY{S'l'YRF.NE-DVB) (8% DVB) 549 T 1.110 
271 DIETIIYLENE GLYCOL 1906 T 1.092 
366 FUEL GAS 66773307 T-cal 1.041 

3 STEAM 139075 T 1.018 
1~6 C>..RB<JN MONOXIDE 5345357 m3 0.999 
675 TRIETiiYLENE GLYCOL 499 T 0.569 

44 ALUMINA 1052 T 0.420 
107 BtJI'ANOL-N 325 T 0.194 
710 PROPYLENE OXIDE IN SOLUl'ION(IMPURE) 496 T 0.138 
157 CARBON TETRACHLORIDE 250 T 0.097 
322 ETHANOL 53 T 0.028 

1007 PUmE ETHYLENE 70 T 0.023 
712 PROPYLENE, CDILtn'E) 81 T 0.009 
152 CARf()N DIOXIDE 14513 T 0.000 

" 
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PU Wed Dec 2 13:56 

Fractional ()ptiaiation 

Maxi&Ue . 
~ Yearly Profit llil.L.C. ------ = 0.182 
Investment ail.$ 

Scenario: 
. 
I 0. < ACETIC ACID 1. < 1000. (100.0%) T 

ACRYLOOITRILE-IDl'ADIENE-S'I'YRBNE(ABS) = 5000. (100.0%) T 
0. < P.ENZENE < 60000. ( 90.SX) T 
0. < m'm.. ACETATE(OORfAL) < 3000. ( 0.0%) T 

DI-BUTYL PH'nlALATE = 3000. (100.0%) T 
CAROCt{ BLACK (HAF) = 18000. (100.0%) T 
CARlm BI.ACX (HAF) = 12000. (100.0%) T 
DI-rem. PH'lllALATE(IXP) = 20000. (100.0%) T 
DI-OC'l'YI. FH'lHALATECIXP) = 20000. (100.0%) T 

0. < ETHYL ACETATE < 7000. ( 0.0%) T 

• 0. < ETHYLENE GLYCX>L < 10000. ( 0.0%) T 
E'IHYLENE = 50000. (100.0%) T 

0. < FOmwmlYDE < 10000. ( 93.SX) T 
0. < FOmilC ACID (IN 8~) < 3000. ( 0.0%) T 

.. ARCMATIC SOLVENI' = 100000. (100.0%) T 
IOO-EXaw«;E RESIN = 1000. (100.0%) T 

0. < PHENOL-FOBMALDEJM>E SYRUP < 5000. ( 0.0%) T 
0. < PHENOL-FORMALDmrlDE SYRUP < 5000. ( 0.0%) T 
0. < PHTIIALIC ANHYDRIDE < 10000. ( 0.0%) T 

POLYE'lmLENE TEREPH'lllALATE MELT = 40000. (100.0%) T 
0. < Fa.YETIIYLmlt TEREPH'IHALATE MELT < 10000. ( 0.0%) T 
0. < POLYME'mYI.METHACRYLATE SHEET < 5000. ( 0.0%) T 

POLYSTYRJmE HIGH IMPACT = 20000. (100.0%) T 
f-OLYS'l'YRENE HIGH IMPACT = 20000. (100.0%) T 
POLYVINYL ACETATE LATEX AS 100% = 40000. (100.0%) T 

0. < PROPYLENE GLYCOL < 2000. ( 0.0%) T 
0. < PROPYLENE < 30000. { 71.2%) T 
0. < SODIUM ALKYLBENZYL SULFOOATE < 40000. ( 0.0%) T 
0. < STYRENE < 15000. (100.0%) T 

• 0. < TOLUENE < 9000. ( 0.0%) T 
UNSATURATED POLYESTER = 5000. {100.0%) T 

0. < UNSATURATED POLYESTER < 15000. { 79.1%) T 
0. < UREA-FORMALDEHYDE RESIN SYRUP < 13000. (100.0%) T 
0. < XYLENE-0 < 24000. {100.0%) T 
0. < XYLENE-P < 38000. ( 61.2%) T 
0. < PERCHLOROET".tM.ENE < 2500. (100.0%) T 
0. < POLYURETHANE RESINS < 40000. { 67.1%) T 

POLYURETHANE RESINS = 25000. (100.0%) T 

0. < ALKYD RESINS < 15000. ( 88.9%) T 

0. < ALKYD RESINS < 5000. ( 0.0%) T 

0. < BENZOIC ACID < 2000. {100.0%) T 

0. < BENZOIC ACID < 2000. (100.0"4) T 
0. < MELAMINE - B'ORMALDEHYDE RESIN < 5000. (100.0%) T 
O. < MELAMINE - tooMALDEHYDE RESIN < 5000. (100.0%) T 

" 
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Fixed Capital Investment - i'CI : 
lhnestic Investment : 

PDA Net Income - NI : 
Nl/FCI : 
PDA Import : 
PDA Domestic Sale : 

Productioo Profit : 
Si.lple Rate of Return 
Production lq>ort : 
Dome::..-tic Sale of ProWcti.on : 

Manufact. Value Added - HVA 
MVA/ECI : 

Gross Prcxb:ti<n Value - GPV 
MVA/GPV : 

Export : 
Domestic PUrchase : 
Direct I.al'>calr : 

PU Wed Dec 2 13:56 

644.373 aln.$ ( 611. 734 ) 
247.836 aln.L.C. 
111.593 aln.L.C. 

0.173 ( 5.6 years ) 
99.636 aln.$ 

353.193 aln.L.C. 
111.593 aln.L.C. 

0.173 ( 5.8 years ) 
99.636 al:a.$ 

353.193 aln.L.C. 
265.121 aln.L.C. 

0.411 
823.176 aln.L.C. 

0.322 
162.674 aln.$ 
126.946 aln.L.C. 

316 ED 
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Prooesa 

Pmject 

19 RLYCX. 'l'Bll'tlCflCIW. FCLYE'l'HiR 38883 T 
250 CARlQf BL.a {llAF) 30000 T 
498 ALKYD EINS 13337 T 

47 FCLYSnRBNI HIGI IMP.ACI' 40000 T 
75 OXYGEN BY AIR FRACTIClfATIClf 68750 ,. 
23 FHnfALIC AtllYDRIIE AIR OX. CE G-XYIDK 25263 ~· 
OT FCLYmlYI»E TEREPHTALATI tm.T not TA 40000 T 

174 F((.YVINYL N:E'l"ATK LA'l'EX 40000 T 
497 PCLYCJBmlANI BBSINS 51844 T 

22 Dl-oc'l'YL8rl'ALATK FIQf PHl'ALIC AlllYlmm 40000 T 
468 llfSATORATED PCLnsrtm BBSIH 16872 T 

1003 AIOIATIC SCI.VENT 100000 T 
74 CARIDf llHXllIIE FlDt SYN'mA.5 22075410 a3 

• 110 DDII'l'ROl'(lmNI BY NITRATIClf f6 T<l.tDI 21829 T 
15S 'l"CUJENE DIAHINI not DIHl"l'lOl'Cl.t 13957 T 
159 'l'Cl.DENK DIISOCYANATE 17108 T 
146 HI™ FlDI CJIUlUNE AND CARIDf m. 22480 T 

43 VINYL .ACl'l"ATI not l'l'BYLENK 40800 T .,_ 45 A<XrIC ACID i'lOt ME'l'IWII. 40000 T 
68 TEBmm'HATIC ACID not P-XYLINI 34252 T 

206 I<lf EXCfAM1E BiSIN 1000 T 
48 ABS BY OIJLSICWMASS FCLYMERIZATI<lf 5000 T 
17 PRPYLBN& OXIDE BY JmM.BEHZH FRaSS 26715 T 

116 E'l1IYLIE1JUR BY VAPOR-PHASE AUt. mmN 1'l9<R T 
471 URF.A-FCRIAI..IEHYDE SYROP 13000 T 
511 BENZOIC ACID 4000 T 
515 ~.MINE - FOOMAimlYDE RESIN 10000 T 

28 PERCllLOOOE'l1l nut PBCPANE 2500 T 
70 ETIMENE GLYCX)L AND E'lllYI.D1E OXlIE 9611 T 
73 SYNroAS (3: 1) F10t NATORAL GAS 89515784 m3 

1002 DI-B1l'YL FHl'HALATB 3000 T 
212 E'lHYLEtlE GLYcn 5187 T 

• 411 PCLi{ST'iRHNk-DYB) C 8 IJYB) 549 T 



hod Dec 2 13:56 

Medi•• llln. $ 

379 GLYCERIN 12053 T Zl.193 
342 E'lb"YLHEXAta.-2 Zl600 T 19.458 
161 CATALYST AND caHICALS 8206911 $ 8.206 
348 LINEN OIL 8002 T e.002 
476 tmLAHINE 7000 T 7.070 
647 PCX.YJIJTADIH 3240 T 6.123 
714 PRCPlUNE 21353 T 4.697 
596 POO'AERITHRITCI. TEI 2667 T 4.694 
469 HALEIC AlllYIIUm 2632 T 3.040 
183 ClmUCALS 1885Zl6 $ 1:885 
957 Eff{J[SIFIER 1600 T 1.744 
24 ACRYLOOITRILI 1254 T 1.519 

107 BOTMU.-N 1680 T 1.108 
577 OXIDI1.IID Sl"AIDI 2400 T 0.873 • 400 HYIHllQfiC ACID 383 T 0.744 
699 POr.ASSHlf FIBSOLFATI 400 T 0.704 
698 POr.ASSitlf BYIR>XIIE 777 T 0.555 
102 BUI'ADIENE 982 T 0.409 
204 CXEALT ACln'ATK.4H20 29 T 0.364 
297 DMNYLB8N'Zmm, IN 55X 48 T 0.326 
259 DICJILOOCHNZENE-0 213 T 0.226 
586 PD CATALYST • TM 10 T 0.121 
69 ANI'Itorl TRIOXIIE 12 T 0.066 

566 OCTl'l.NE-N 26 T 0.064 
465 MAGNEZilM SILICTE 583 T 0.059 
116 BOTYL STF.ARATE 40 T 0.053 
·790 SOYBEAN OIL 40 T 0.044 
537 NAPh~C ACID 52 T 0.042 

44 AUtIINA 94 T 0.040 
163 CATALYST(ALK) 7 T 0.034 
25 ACTIVATED ~ 11 T 0.033 
83 P.ENZOYL PEROXIDE 6T 0.024 

117 BU'l'YL-T CATmfOL 4T 0.023 

• 886 TRIPHENYUiE'lllAN 9T 0.022 
518 MOL.!\SSES 150 T 0.017 
419 HYDRCQUitnm 3 T 0.011 
463 MAGNEzllM ACETATE.4H20 1 T 0.006 
690 POLYVINYL ALWlCL 1 T 0.002. 

• 



• 
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983 POLYllRmlANE Rm>INS 
891 IJNSATIJRATED M.YJ!.St'ER 
684 PCl.Y:>""l'YRI!»: HIGI IMPACT 
254 DI-<Cl'YL HlmAr.An:(JXP) 
150 CARfm II.ACX (HAF) 
999 MELAMINE - EalW.DJIYIE RESIN 
801 STYREHE 
997 BENZOIC ACID 

10 AO.TIC ACID 

Wed Dec 2 13:56 

26844 T 
11872 T 
20000 T 
20000 T 
12000 T 
5000 T 

15000 T 
2000 T 
1000 T 

llln. $ 

85.901 
21.726 
17.420 
15.400 
7.200 
6.500 
5.505 
2.420 
0.601 
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Medi•• n.estic Purchase llln.L.C. 

1001 t:lXED XYLmE> 135000 T ig_o2s 341 E'li!YLENE 50000 T 18.350 82 BENZENE 54505 T 12.263 921 Y.YLENE-P 23257 'i' 10.140 539 NA'I't.JRAL GAS 596500288 T-cal 9.305 4 ELECTRICITY 180173984 kill 9.00S 3 STE.OJt 862842 T 6.316 919 XYLENE-0 24000 T 6.168 363 FOOHALDEHYDE 9358 T 5.801 151 CARinf BLACX OIL 45030 T 4~?73 
549 NITRIC ACID(~) 11875 T 4.560 
187 CilLORINE 22912 T 2.634 
485 HETHAOOL 21784 T 2.200 

1 CXX)(.00 WATER 83813400 m3 2.103 • 548 NITRIC ACID(~) 3885 T 1.041 
5 INERT GAS 12191365 m3 0.814 

894 UREA 7345 T 0.705 
369 FUEr .. 71694Sf.6 T-cal 0.5(r.J 
178 CAUSTIC SODA 1536 T 0.279 
854 TITANilt1 DIOXIDE 168 T 0.253 
755 SODllM CAR!mATE 1164 T 0.186 
572 OLW1 {AS 40%) 805 T 0.111 

2 PROCF.SS WATER 928401 m3 0.092 
482 METHANE 281 T 0.058 
706 PROPi>.NE 502 T 0.045 
811 SlT"uFURIC ACID 989 T 0.0~5 
403 HYDROCHLORIC ACID 140 T 0.044 
750 SODlltl BICAROONATE 128 T. 0.026 
328 ETHYLENE DICE.ORIDE 110 T 0.025 
911 WATER OOILER FEED 7750 i'D3 0.019 
f/J7 PCII'ASSIC11 CARJ:nt\TE 29 T 0.015 
458 LIME 249 T 0.014 
766 &JDHlf HYDROOm SULFIDE GT 0.005 

• 56 .AlKIUA 4T 0.000 
948 AIR 343752 T 0.000 

.. 



• 
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98J f()[,YURE'nfANK RESINS 
659 POLYE'mYLENE 'l'ERmmlALATE MELT 
688 POLYVINYL ACETATE LATEX AS 1~ 
989 ALKYD RESINS 

1002 '\I\aiATIC SCLVENT 
684 POLYSTYRENE HIGH IMPACT 
254 DI-OCT'YL PH'lllALA'l'E(IXF) 
150 CAmnf BLACX (HAF) 
23 ACRYLCmTRILK-BUI'ADIENE-STYRBNE(AB.5) 

891 UNSAroRATED POLYFSI'ER 
893 URF.A-FORW..DEHYDE RESIN SYROP 
999 MELAMINE -~ IEIN 
428 IOO-EX<lWGi: RESIN 

10 ACETIC ACID 
418 HYDROOEN 

1004 DI-EUI'YL mmALATE 
862 TOLUF.NE 
401 HYDRCOILORIC ACID (DIWI'I) 
997 BENZOIC ACID 
953 TOLOENE DIAMINE (CROIE) 
947 PERCHillROE'mYL 
366 FUEL GAS 
271 DIE'IHYLENE GLYCOL 
875 TRIE'IlIYLENE GLYCOL 
710 PROPYLENE OXIDE IN SOLOTIOO(IMPORE) 
157 Q\~ TETRACHLOOIDE 
712 PROPYLENE, (DILUTE) 
152 ~ DIOXIDE 

• 

P1_B Wed Dec 2 13:56 

25000 T 
40000 T 
40000 T 
13337 T 

100000 T 
20000 T 
20000 T 
18000 T 
5000 T 
5000 T 

13000 T 
5000 T 
1000 T 
7879 T · 

42375756 m3 
3000 T 

14822 T 
16343 T 
2000 T 
1442 T 
2500 T 

71450736 T-cal 
1551 T 
406 T 
497 T 
250 T 
80 T 

9382 T 

Hln.L.C. 

80.00G 
60.000 
42.000 
37.345 
24.000 
17.420 
15.400 
10.800 
9.750 
9.150 
8.840 
6.500 
5.280 
4.735 
4.127 
3.564 
2.964 
2.680 
2.420 
1.947 
1.555 
1.114 
0.889 
0.463 
0.139 
0.097 
0.009 
0.000 



-A8?-
Wed Dec 2 13:56 

Medima Gr06S ProclJctim ltln.L.C. 

983 POLYURE'IR.1'NE RESINS 51844 T 165.901 659 POLYETHYLENE TEREml'HALATE MELT 40000 T 60.000 675 POLYOL. TRIFCl'CTIQIAL POLYE'llIER 38883 T 42.771 688 ror.YVJHYJ, ACETATE LATEX AS 100% 40000 T 42.000 989 ALKYD RESINS 13337 T 37.345 684 POLYSTYRENE filGH IMPACT 40000 T 34.840 860 'I'OLUmm DIISOCYANATE(TDI) 17108 T 32.164 903 VINYL ACETATE 40800 T 30.885 P.91 UNSATURATED POLYFSI'ER 16872 T 30.876 
254 DI-Ov!'YL HmfALATE{IXP) 40000 T 30.""800 
832 TEREffi'I'ALIC ACID 34252 T 'Zl.504 10 ACETIC ACID 40000 T 24.040 

1002 ARC&TIC SOLVENT 100000 T 24.000 
859 TOLlJ"'ENE DIAM1NE 13957 T 23.587 • 801 STYRENE 62381 T 22.894 
711 PROPYLM OXIDE 26715 T 22.681 
327 E'I1iYLBENZimE 72907 T 21.726 
150 CAmm BLACK (HAF) 30000 T 18.000 
285 DINITROrOLUENE 21829 T 15.891 
999 MELAMINE - FOmfALDEHYDE RESIN 10000 T 13.000 
623 Ph'THALIC ANHYDRIDE 25263 T 12.757 
23 ACRYLOOITRILR-Bt1l'ADIENE-S'I'YRENE(ABS) 5000 T 9.7!·0 

893 UREA-FOOMALDKRYDE RESIN SYRUP 13000 T 8.840 
819 SYN'l11ESIS GAS(3:1) 89515784 m3 8.::c.U8 
331 ETIIYLENK OXIDE 8439 T 6.582 
418 HYDROOEN 63488876 m3 6.183 
330 ETJM..ENE GLY<ll. 14865 T 6.139 
862 TOLUEm 30000 T 6.000 
614 PJ{(ffiEN 22480 T 5.800 
428 100-EXCH."~li: RESIN 1000 T 5.280 
997 BENZOIC ACID 4000 T 4.840 
156 CARW~ ~XIDE 22075410 m3 4.128 

1004 DI-BUTYL Hrl'HALATE 3000 T 3.564 • 578 OXYGEN 68750 T 3.169 
401 HYDRCCHLORIC ACID (DILUI'E) 16343 T 2.680 
953 TOLUENE DIAMINE (CRUDE) 1442 T 1.947 
947 PERCHLOROETHYLENE 2500 T 1.555 
366 FUEL GAS 71450739 T-cal 1.114 
636 POLYCSTYRENE-DVB) (8% DVB) 549 T 1.110 

3 5TI':Jl.M 138565 T 1.014 
271 DIETHYLENE GLYCOL 1551 T · 0.889 
875 TRIETIM..ENE GLYCOL 406 T 0.463 
710 PFOP'fLENE OXIDE IN SOWfION(IMPURE) 497 T 0.139 
157 CARaJN TETRACE..ORIDE 250 T 0.097 
712 PROPYLENE, (DILUTE) 80 T 0.009 
152 CAROON DIOXIIE 9382 T 0.000 

• 



• 

• 

PLC Wed Dec 2 13:58 

F r a c t i o n a 1 ~timi.zation 

Maximize: 
PDA Yearly Profit 
--------------------------------- = 

JDil.L.C. 
0.181 -------

mil.$ Investment 

Scenario: 

ACRYLOOITRILE-BUI'ADIENE-S'l'YRENE{ABS) 
0. < BENZENE 
0. < BUT'iL ACETATE(lOtlAL) 

DI -llrl'YL PH'IHALATE 
CAREUI Bl.AC% {HAF) 
CARlDl BI.AC% {HAF) 
DI-ocT'iL PHI'HALATE{IXP) 
DI-OCTYL PH'lHALATE{IXP) 

0. < Fl1IYL ACETATE 
O. < E'I'HYLlmE GLYOOL 

mIYLmE 
0. < FOOMAI..DEHYDE 
0. < FOmlIC ACID {IN 85%) 

ARCW\TIC SOLVEtfl' 
100-FXCHMGE RESIN 

0. < PHEOOL-FOOMAI..DmlYDE SYRUP 
0. < Pl@tOL-FOl\MALDEHYDE SYRUP 
0. < FH'mALIC ANHYDRIDE 

POLYETHYLENE TEREFm'HALATE MELT 
0. < POLYETHYLENE TEREPHl'HAIATE MEL'i' 
0. < POLYMETIIYLMETHACRYLATE SHEET 

POLYSTYRENE HIGH IMPACT 
POLYSTYRENE HIGH IMPACT 

0. < POLYVINYL ACETATE LATEX AS 100% 
0. < PRIMARY ALCOOOL E'l'HOXYSULFATE 
0. < PRIMARY ALCOOOL E'IHOXYSULFATE 
0. < PROP'iLENE GLYCX>L 
0. < PROP'fLmE 

SODIUM AIKYLBENZ'fL SULFOOATE 
STYRENE 

0. < TOLUENE 
UNSATURATED FfJLYESTER 

0. < UNSATURATED POLYESTER 
0. < UIEA-FOPJ1ALDEHYDE RESIN SYRUP 
0. < XYLENE-0 
0. < ~'E-P 
O • < Pt.'RC1IIIJROE'I'HYLENE 
0. < POLYURETHANE RESINS 

POLYURETHANE RESINS 
0. < ALKYD RESINS 
0. < ALKYD RF.SINS 
0. < BENZOIC ACID 
0. < BENZOIC ACID 
0. < MELAMINE - FORMALDEHYDE RESIN 
0. < MELAMINE - FORMALDEHYDE RESIN 

= 5000. (100.0%) T 
< 60000. (100.0%) T 
< 3000. { 0.0%) T 
= 3000. (100.0%) T 
= 18000. (100.0%) T 
= 12000. (100.0%) T 
= 20000. (100.0%) T = 20000. (100.0%) T 
< 7000. { 0.0%) T 
< 10000. { ·o.0%) T 
= 50000. (100.0%) T 
< 10000. ( 93.6%) T 
< 3000. ( 0.0%) T 
= 100000. (100.0%) T = 1000. (100.0%) T 
< 5000. ( 0.0%) T 
< 5000. ( 0.0%) T 
< 10000. ( 0.0%) T = 40000. (100.0%) T 
< 10000. ( 0.0%) T 
< 5000. ( 0.0%) T 
= 20000. (100.0%) T 
= 20000. (100.0%) T 
< 40000. ( 0.0%) T 
< 10000. ( 0.0%) T 
< 10000. ( 0.0%) T 
< 2000. ( 0.0%) T 
< 30000. ( 67.3%) T 
= 40000. (100.0%) T 
= 15000. (100.0%) T 
< 9000. ( 0.0%) T 
= 5000. (100.0%) T 
< 15000. ( 22.7%) T 
< 13000. (100.0%) T 
< 24000. (100.0%) T 
< 38000. ( 61.2%) T 
< 2500. (100.0%) T 
< 40000. ( 68.0%) T 
= 25000. (100.004) T 
< 15000. (100.0%) T 
< 5000. (100.0%) T 
< 2000. (100.0%) T 
< 2000. (100.0%) T 
< 5000. (100.004) T 
< 5000. (100.0%) T 



• 
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Fixed Capital Investment - FCI 
fumestic Investment : 

PDA ~t Incane - NI : 
NI/FCI : 
PDA Import : 
PDA IXxnestic Sale 

Production Profit : 
Simple Rate of Return : 
Production Import : 
Iaoestic Sale of Production : 

Manufact. Value Added - MVA 
HVA,IFCI : 

Gross Production Value - GPV 
l-WA/GN : 

Ex1.vrt : 
Iklmestic Purchase : 
Direct Labour : 

Pl_C Wed n:ic 2 13:58 

598.894 mln.$ ( 566.304 ) 
230.344 mln.L.C. 
102.442 mln.L.C. 

0.171 ( 5.8 years ) 
111.371 mln.$ 
346.889 mln.L.C. 
102.442 mln.L.C. 
0~171 ( 5.8 years ) 

111.371 mln.$ 
346.889 mln.L.C. 
248.713 mln.L.C. 

0.415 
769.006 mln.L.C. 

0.323 
161. 753 mln.$ 
126.099 mln.L.C. 

322 men 



-A90-
PLC Wed Dec 2 13:58 

Process 

Project 

498 AL.T{YI) RESINS 20000 T 
19 FOLYOL TRIFUNCTIOOAL POLYETHER 39159 T 

250 CAR1ni BL.ACX (HAF) 30000 T 
47 POLYSTYRENE HIGH IMPACT 40000 T 
23 Phi'F.ALIC ANHYDRIDE AIR OX. OF 0-XYLENE 25263 T 
67 POLYETHYLENE TEREPHTALATE MELT FRQf TA 40000 T 
75 OXYGEN BY AIR FRACTIOOATION 54935 T 

497 POLYURETHANE RESINS 52212 T 
22 DI-ocTYLPHTALATE FRa1 PH'l'ALIC ANHYDRIDE 40000 T 

433 SODIUM ALKYLBF.NZ'lL SllLFOOATE 40000 T 
1003 Aii.UfATIC SOLVENT 100000 T 
110 DINITROTOLOENE BY NITRATION OF TOLUENE 21984 T 
158 TOLUENE DIAMINE FRa1 DINI'l'ROI'OLOH 140~ T • 159 TOLUENE DIISOCYANATE 17230 T 
146 PHCffiENE FRa1 CHLORINE AND ~ !(H)X. 22640 T 
468 UNSATURATED POLYESl'ER RESIN 8403 T 
135 LINEAR OLEFINS (SHELL) 16463 T 
68 TEREPHI'HATIC ACID FRa1 P-XYLENE 34252 T 

206 ION EXCIWGE RESIN 1000 T 
48 ABS BY El1ULSION/MASS POLYMERIZATIOO 5000 T 
l'f l 'L\Ul-'YLl!:NE OXIDE BY E'l'HYLBENZENE PROCESS 25265 T 

116 ETHYLBEZNENE BY VAPOR-PHASE ALIC BENZEN 68948 T 
471 UP.EA-FORMALDEHYDE SYRUP 13000 T 
511 BENZOIC ACID 4000 T 
515 MELAMINE - FORMALDEHYDE RESIN 10000.T 
74 CAROON MONCOXIDE FRa1 SYNroAS 5397458 m3 
28 PEI\CHLOROETIM.ENE FRa1 PROPANE 2500 T 
70 ETHYLENE GLYOOL AND ETHYLENE OXIDE 9570 T 

1002 DI-BUTYL PHTHALATE 3000 T 
212 ETHYLENE GLYCOL ~ 

0

1--•.• :-_ T 
411 FOLE(STYRENE-DVB) (8 DVB) ~49 T 

• 73 SYNTGAS (3: 1) FRai NATURAL GAS 21886692 m3 
30 HYDROOEN FRCl1 NATURAL GAS 5558488 m3 



! 
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-A9.f- PLC 

Hecfow 

379 GLYCERIN 
342 E1'1IYLHE:XMOL-2 
348 LINEN OIL 
161 CATALYST AND CHEHICALS 
460 LINF.AR OLEFIN,Cll-C12 
476 MELAMINE 
596 PENTAERI'lllRI'l'(I, TEaI 
647 POLYBUTADIENE 
714 PROPYLENE 

10 ACETIC ACID 
183 CHFMICAL.5 
24 ACRYf lfilTRILE 

4€9 MALEIC ANHYDRIDE 
107 BOTAIDL-N 
82 BENZENE 

400 HYDROBRCMIC ACID 
698 POTASSittl HYDROXIIE 

47 ALllfiNUM PELLETS 
102 BOTADIENE 
204 OOPALT ACETATE.4H20 
297 DIVINYLBENZmm,IN 55% · 
259 DICHLOR0~-0 
740 SIL!CA GEL 
586 PD CATALYST , TDA 
69 Am'IMONY TRIOXIDE 

566 OCTANE-N 
465 MAGNEZillf SILICTE 
116 BUTYL STF.ARATE 
790 SOYBF.AN OIL 
537 NAHITHENIC ACID 

44 ALUMINA 
25 ACTIVATED CAROON 

163 CATALYST(ALK) 
83 BENZOYL PEROXIDE 

117 BCTl'YL-T CATECHOL 
886 TRIPHENi'I.1iE'niANE 
518 MOLASSF.S 
463 MAGNEZIUM ACETA'fE.4H20 
419 HYDROOUIOONE 
690 POLYVINYL ALroHOL 

Wed Dec 2 13:58 

Hln. $ 

12139 T 27.386 
27600 T 19.458 
12000 T 12.000 

7875812 $ 7.875 
68.,.4 T 7.528 
7000 T 7.070 
4000 T 7.040 
3240 T 6.123 

20194 T 4.442 
2397 T 1-:726 

1653397 $ 1.653 
1254 T 1.519 
1310 T 1.514 
1680 T l.~08 
3969 T 1.071 
383 T 0.744 
783 T 0.559 
116 T 0.426 
982 T 0.409 
29 T 0.364 
48 T 0.326 

215 T 0.228 
52 ·r 0.123 
10 T 0.122 
12 T 0.066 
25 T 0.060 

587 T 0.059 
40 T 0.053 
40 T 0.044 
49 T 0.039 
89 T 0.038 
11 r· 0.033 
6T 0.032 
6T 0.024 
4T 0.021 
9T 0.021 

150 T 0.017 
1 T 0.006 
1 T 0.005 
1 T 0.002 



• 
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Mecti1• 

983 FOLYURt.i'HANE RESINS 
684 POLYSTYRENE HIGH IMPACT 
254 DI-OC'l'YI. PH'lllALATE(IXP) 
989 ALKYD RESINS 
150 ~ BLACK CHAF) 
999 MELAMINE - FOOMALDEHYIE ~IN 
891 UNSATURATED Rl.Ym>TER 
801 STYRmE 
997 B8NZOIC ACID 

PLC Wed Dec 2 13:58 

27212 T 
20000 T 
20000 T 
5000 T 

12000 T 
5000 T 
3403 T 

15000 T 
2000 T 

Mln. $ 

87.079 
17.420 
15.400 
14.000 
7.200 
6.500 
6.227 
5.505 
2.420 
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thliwa Jbaesti.c Purchase lfin.L.C. 

1001 MIXED XYLENES 135000 T 29.025 
341 ETHYLENE 50000 T 18.350 
82 BENZENE 60000 T 13.500 

921 XYLENE-P 23257 T 10.140 
4 ELECTRICITY 164399568 kWh 8.219 

919 XYLENE-0 24000 T 6.168 
363 FORMALDEHYDE 9358 T 5.801 

3 STE.~ 784692 T 5.743 
539 NATURAL GAS 365914528 T-cal 5.708 
151 CARB':N BLACK OIL 45030 T 4.113 
549 NITRIC ACID(~'%) 11959 T 4.592 
187 CHLORINE 36535 T 4.201 
807 SUf_.FUR TRIOXIDE 9892 T 2.809 

1 OXlLilG WATER 73463520 m3 1.843 

• 178 CAlt.:>"'TIC SODA 7759 T 1.357 
348 NITRIC ACID(60%) 3913 T 1.048 
894 UP.EA 7345 T 0.705 

5 !NERI' GAS 10493341 m3 0.700 
369 FUEL 76472736 T-cal 0.542 
854 TIT~IUM DIOXIDE 168 T 0.253 
755 SODIUM GARB:>NATE 1164 T 0.186 
572 OLEUM (AS 40%) 805 T 0.111 
2~WATER 846553 m3 0.084 

482 METHANE 278 T 0.057 
706 POOPANE 502 T 0.045 
811 SULFL1RIC ACID 993 T 0.045 
328 ETilYLENE DICHLORIDE 110 T 0.025 
911 WATER :OOILER FEED 7750 m3 0.019 
458 LIME 249 T 0.014 
697 PUI'ASSIUM CAROONATE 29 T 0.014 
766 SODIUM HYDROOEN SULFIDE 6T 0.005 
56 AMMONIA 4T 0.000 

948 AIR 274676 T 0.000 

•• 



PLC Wed Dec 2 13:58 

ltedita n.estic Sale llln.L.C. 

983 POLYURE'TH.~ RESINS 25000 T 80.000 
659 POLYE'I'h"YLENE TEREPm'HALATE MELT 40000 T 60.001) 
989 ALKYD RESINS 15000 T 42.000 
7 49 OODitlf ALKYLBFmYL SULFC&TE 40000 T 40.000 
100~ f.J\<liATTC sor~VF.NT 100000 T 2'&.000 
634 POLYST'iRENE HIGH IMPACT 20000 T 17.420 
254 DI -OC'l'YI. Pm'HALATE(IXP) 20000 T 15.400 
150 CARBJN Bl.ACX (ll~) 18000 T 10.800 
23 ACRYLOOITRIIE-BUrADIENE-S'l'YRENE(ABS) 5000 T 9.750 

891 tJNSA'ruRATED FCLYESTER 5000 T 9.150 
893 URF.A-FCmwL'imYDE RESIN SYROP 13000 T 8.840 
999 MELA.'fINE - FOOMALDmlYDE RESIN 5000 T 6.500 
428 100-EXOWGE RESIN 1000 T 5.280 

1004 DI-BUTYL Pm'HALATE 3000 T 3.564 • 862 TOLUENE 14740 T 2.948 
401 HYDROCHLORIC ACID (DILOTE) 16452 T 2.698 
997 BENZOIC ACID 2000 T 2.420 
953 TOLUmE DIAMINE (CRUDE) 1452 T 1.960 
947 PERrnLOROETHYLE 2500 T 1.555 
366 FUEL GAS 65740896 T-cal 1.025 
271 DIETHYLENE GLYOOL 1526 T 0.874 
875 TRIETHYLENE GLYCX>L 399 T 0.455 
710 PROPYLENE OXIDE IN SOLO'l'IOO(IMPORE) 501 T 0.140 
157 ca~ TETRACllLORIDE 2.liO T 0.097 
712 PROPYLENE, (DILUTE) 75 T 0.009 
152 CARB'.»I DIC>XIrM 9279 T 0.000 

• 
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Medhw Gross~ llln.L.C. 

S83 POLYURE'lliANE RE5INS 52212 T 167.079 
659 POLYliTHY'LmE TEREml'HALA'1"K HELT 40000 T 60.000 
989 ALKYD RESINS 20000 T 56.000 
675 PCLYCL. TRIFtlCl'IClW. PCLYimlER 39159 T 43.075 
7 49 SOO!llt ALKYLBmZYL SlJLEatA'l'E 40000 T 40.000 
6S4 POCYSTYRENE HIGI IHPAcr 40000 T 34.840 
860 'l'CliEIE DIISCCYANATE(TDI) 17230 T 32.392 
254 Dl-OCTYL FH'l1fALATE(IXF) 40000 T 30.800 
832 TERmn'ALIC ACID 342.11)2 T 27.504 

1002 AB:MATIC SOLVENT 100000 T 24:-000 
859 TOLUENE DIAMINE 14056 T 23.755 
BC 1 STYRENE 58993 T 21.6!.0 
711 PRF'iLENE OXIDE 25265 T 21.450 
327 E'llflLBENZENE 68948 T 20.546 • 150 CAmm BLACX (HAI?) 30000 T 18.000 
285 DINl'l'ROl'OLOENE 21984 T 16.004 
460 LINFAR Cl.EFIN,Cll-C12 16463 T 15.574 
891 UNSA1URATED POLYES'l'ER 8403 T 15.377 
9e9 MELAMINE - FOlllALDEHYIE RBSIN 10000 T 13.000 
623 PH'lllALIC .A..mlUDE 25263 T 12.757 
23 ACRYLOOITIULE-llJ'l'ADIENE-~'TYRENECAJI>) 5000 T 9.750 

893 L"REA-FOlllALDEHYIE RE5~ SYROP 13000 T 8.840 
331 JmM.F.NE OXIIE - 8345 T 6.509 
330 ~11r:LENE GLYCDL 14619 T 6.037 
862 TOLUEtE 30000 T 6.000 
614 PP.CGGEt' 22640 T 5.841 
428 l'~-EXCllAtm: Ri!:SIN 1000 T 5.280 
997 BENZOIC ACID 4000 T 4.840 

1004 DI-BUl'YL Pm'HALATE 3000 T 3.564 
401 HYDOOlILORIC ACID CDIWl'E) 16452 T 2.698 
578 OXYGEN 54935 T 2.532 
418 HYDROOEN 21081577 m3 2.053 
819 SYNilIESIS GAS(3:1) 21886692 m3 2.007 

• 953 TOLUENE DIAHINE (CRCJDE) 1452 T 1.960 
947 pERCH£J.)R()E'll 2500 T 1.555 
636 POLY(STYRENE-DVB) (8% DVB) 549 T 1.110 
366 FUEL GAS 657408S7 T-cal 1.025 
156 CARlnl l'(H)XlDE 5397458 m3 1.009. 

3 STEAM 137184 T 1.004 
271 DIETHYLENE GLYCOL 1526 T 0.874 
875 TIHETHYLENE GLYCOL 399 T 0.455 
710 PROPYLENE OXIDE IN SOLUrIOOCIMfORE) 501 T 0.140 

157 CARBON TETRACHLORIDE 250 T 0.097 

712 PROPYLENE, (DILUI'E) 75 T 0.009 

152 CARBON DIOXIDE 9279 T 0.000 

" 
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Pl..D Ned Dec 2 11:11 

F r a c t i o n a 1 ~illi.zatioo 

Maxi•ire: 
ffit\ Yearly Profit 
-------·--·--·---
Investment 

Scenario: 

0. < ACETIC ACID 
0. < ACETIC ACID 
0. < BmZmm 
0. < BlmL ACE'l'ATEC tllf&L) 

DI -llJTYL Flfl'HALATE 
~ Bl.ACX (llAF) 
CAR8.lf IUQ{ CHAF) 
DI-OC'l'YL HmlALATE(lXP) 
DI-OC'l'YL Plfl'BALA'l'l(IXP) 

0. < ETHYL Aai'l'ATI 
0. < ETHYLENE GLYCXL 

E'lllYI..mm 
0. < FCRWmlYDE . 
0. < FOOMIC ACID (IN~) 

ARC&TIC SCLVENI' 
0. < PHEl«L-FOOMALDmYDE SYRUP 
0. < :PHma.-FOOMALDmYDE SYRUP 
0. < HmIALIC ANHYDRIDE 
0. < POLYETIIYLENE TEREPH'nlALATE MELT 
0. < POLYETIIYLENE TEREPH'nlALA'I'E HELT 
0. < POLYME'lWlUIE'l1IAiLATE SHEET 

POLYVINYL ACJ!.TATE LATEX AS 10~ 
0. < POLYVINYL ACJ!.TATE LATEX AS 100¥ 
0. < PRIMARY ALCXIIOL ETHOXYSUlEA'I'E 
0. < PRIMARY ALCXIIOL ETll>XYSOLFATE 
0. < PROPYLENE GLYCOL 
0. < PROPYLENE 

SODillt ALKYLBENZYL SULFOOATE 
SODilli AI.KYLBEN:lYL SULFOOATE 

0. < TOLUENE 
0. < TRIE'nlANOLAMINE 
0. < UNSATURATED POLYESTER 
0. < UNSATURATED POLYESTER 
0. < URFA-FOmfALDEHYDE RF.SIN SYROP 
0. < X'iLENE-0 
0. < XYLENE-P 
O. < Pr:RCHLOROETIM.ENE 
0. < POLYURETHANE RESINS 
0. < POLYURETHANE RF.SINS 
0. < ALKYD RESINS 
0. < ALKYD RF.SINS 
0. < BENZOIC ACID 
0. < BENZOIC ACID 
0. < MELAMINE - FOltfALDEHYDE RESIN 
0. < MELAMINE - FOOMALDEHYDE RESIN 

mil.L.C. 
0.028 -

mil.$ 

< 1000. (100.0%) T 
< 1000. (100.0%) T 
< 60000. C 26.0%) T' 
< 3000. ( 0.0%) T 
= 3000. (100.~) T 
:: 18000. (100.0%) T 
= 12000. (100.0I) T 
:: 20000. (100.0%) T 
:: 20000. (100.0%) T 
< 7000. ( 0.0%) T 
< 10000. C 0.0%) T 
:: 50000. (100.0%) T 
< 10000. ( 93.6%) T 
< 3000. ( 0.0%) T 
:: 100000. (100.~) T 
< 5000. ( 0.0%)· T 
< 5000. ( 0.0%) T 
< 10000. ( 0.0%) T 
< 40000. ( 0.0%) T 
< 10000. C 0.0%) T 
< 5000. C 0.0%) T 
:: 40000. (100.0%) T 
< 10000. ( 84.9%) T 
< 10000. ( 0.0%) T 
< 10000. ( 0.0%) T 
< 2000. ( 0.0%) T 
< 30000. ( 0.0%) T 
:: 40000. (100.0%) T 
:: 10000. (100.0%) T 
< 9000. ( 0.0-4) T 
< 2000. ( 0.0%) T 
< 5000. ( 0.0%) T 
< 15000. ( 0.0%) T 
< 13000. (100.0%) T 
< 24000. ( 92.2%) T 
< 38000. ( 0.0%) T 
< 2500: (100.0%) T 
< 40000. ( 0.0%) T 
< 25000. ( 0.0%) T 
< 15000. (100.0%) T 
< 5000. (100.004) T 
< 2000. (100.0%) T 
< 2000. (100.0%) T 
< 5000. (100.0%) T 
< 5000. (100.0%) T 
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Fixed Capital Investment - FCI : 
Danestic lnvestilettt : 

f1l'1 Net Income - NI : 
Nl/FCI : 
PM Import : 
PM Domestic Sale : 

Productioo Profit : 
Simple Rate of Return : 
Productim. !q>ort : 
~tic Sale of Procbctim. : 

Manufact. Value .Added - MVA 
MVA/FCI : 

Gross Pro<ilcticn Value - <Pl 
MVA/GPV : 

Export : 
Domestic I\Jrcbase : 
Direct Labrur : 

Pl.J) Ned Dec 2 11: 11 

394.950 aln.$ ( 390.130 ) 
151.904 aln.L.C. 
10.896 aln.L.C. 
0.028 ( 36.2 years ) 

52.894 aln.$ 
208.577 aln.L.C. 
10.896 mln.L.C. 
0.028 ( 36.2 yeam ) 

52.894 aln.$ 
208.577 aln.L.C. 
110.021 aln.L.C. 

0.279 
383.922 aln.L.C. 

0.287 
65.035 aln.$ 
95.886 mln.L.C. 

187 men 
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P1-D Wed Dec 2 11:11 

498 ALKYD ~INS 
250 CARIDf Bl.ACX CHAF) 
17 4 POC.YVINYL ACETATE LAM 
23 FH'lHALIC AtliYilUD1 AIR OX. <6 ~XYL8HE 
75 OXYGEN BY AIR FRACTIC&TI~ 

433 SOOitlf AUM.BENZYL SOLIQtATE 
22 Dl-ocTYUHl'ALATE FlUt Flfl'ALIC AtllYllUIE 

1003 ARCllATIC SCX.VEN'I' 
135 LINEAR OLEFINS {SHELL) 
43 VINYL Aan'ATE FlUt EnlYL8NE 
74 CARIOf tDIXlXl1E :nut ~ 
45 ACETIC ACID FlU! ME'l'IWU. 

471 OREA-JroBMAimME SYRUP 
511 BltllZOIC ACID 
515 MELAMINE -~ R&SIN 
28 ~not FRPANE 

1002 DI-Im'YL FHT&LATE 
73 SYNTGAS C 3: 1) FRClt NATURAL GAS 

20000 T 
30000 T 
48489 T 
23280 T 
54619 T 
50000 T 
40000 T 

100000 T 
29135 T 
49458 T 

15386714 113 
36819 T 
13000 T 
4000 T 

10000 T 
2500 T 
3000 T 

62393120 113 



-A99-

Pl...D Wed Dec 2 11:11 

MecU1• 
IOn. $ 

342 E'nIYLHEXAtU.-2 27600 T 19.458 348 LINEN OIL 12000 T 12.000 476 MELAMINE 7000 T 7.070 596 PENTAERI'lllRI'lU. nXll 4000 T 7.040 957 OOLSIFIER 1939 T 2.114 107 BOTAlU.-N 1680 T 1.108 577 OXIDIZED STARal 2909 T l.059 161 CATALYST AND cmJUCALS 889078 $ 0.889 
699 POTASSitlf PlmSOI6A'l'I 484 T 0.853 
183 CIEMICALS 564932 $ 0.564 
47 ALllfiNtlf PELLETS 145 T 0.533 • 7 40 SILICA GEL 65 T 0.154 ; 

25 ACI'IVATED CARIDf 10 T 0.031 
I 
! 

518 Kl.ASSES 150 T 0.017 

• 
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Me1H1• 

254 DI-OCTYL Hr!RALATE(IXF) 
989 ALKYD Rm>INS 
7 49 OOD!lli AUriLBENZYL SULFOOATE 
688 POLYVINYL ACETATE LATKX AS 1~ 
150 ~ BLAfX (HAF) 
999 MELAMINE - FCHW.mlYlE RESIN 
997 BENZOIC ACID 

10 ACETIC ACID 

PU> Wed Dec 2 11:11 

20000 T 
5000 T 

10000 T 
8489 T 

12000 T 
5000 T 
2000 T 
1000 T 

IOn. $ 

15.400 
14.000 
10.000 
8.913 
7.200 
6.500 

'2.420 
0.601 



-~.,-

PU> Wed Dec 2 11: 11 

Medit• Imestic Purdlase llln.L.C. 

1001 MIXED XYLENES 135000 T 29.025 341 ETHYLENE 50000 T 18.350 3 STEAM 857323 T 6.275 363 FORMALDEHYDE 9358 T 5.801 919 XYLmE-0 22116 T 5.683 
4 ELECTRICITY 111680848 kWh 5.584 

151 ~ BLACX OIL 45030 T .. 4.773 
539 NATURAL GAS 287785504 T-cal 4.489 
82~ 15608 T 3.511 

807 SULFUR TRIOXIDE 12365 T 3.511 
187 CHLORINE 23510 T 2.703 • 485 ME'I1fAlt)L 20051 T 2.025 
178 CAUSTIC SOD& 8536 T 1.493 

1 CXXlLIW WATER 58621408 m3 1.471 
894 ORF.A 7345 T 0.705 

5 INERT GAS 2541204 m3 0.169 
369 FUEL 13000000 T-cal 0.092 
403 HYDROCHLORIC ACID 169 T 0.054 

2 PROCESS WATER 481714 m3 0.048 
706 PROPANE 502 T 0.045 
750 SODICtl BI~TE 155 T 0.031 
911 WATER OOILER FEED 7750 m3 0.019 
811 SULFORIC ACID 400 T 0.018 
948 AIR 273096 T 0.000 

• 
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Medi•• 

688 POLYVINYL ACETATE LATEX AS 100% 
989 ALKYD RESINS 
749 SODIUM~ SUI.FOOTE 

1002 ARCMATIC SOLVENI' 
254 DI-CCl'YL FHl'HALATE(IXP) 
150 ~Bl.ACX (HAF) 
893 UREA-FOmtALDJmYDE RESIN SYRUP 
999 MELAMINE - F0BMALDEHYDE RESIN 
862 TOLUENE 
418 HYDROOEN 

1004 DI-BOTYL PHnlALATE 
997 BENZOIC ACID 
947 PERCE.OROE'IHYLENE 
366 FUEL GAS 
10 ACETIC ACID 

401 HYDROCHLORIC ACID CDIWl'E) 
157 ~ 'l'E'l'RA(E,()R 

Pl...D Wed Dec 2 11:11 

40000 T 
15000 T 
40000 T 

100000 T 
20000 T 
18000 T 
13000 T 
5000 T 

26300 T 
44252188 11.3 

3000 T 
'WOO T 
2500 T 

67256872 T-cal 
1000 T 
1100 T 
250 T 

lfln.L.C. 

42.000 
42.000 
40.000 
24.000 
15.400 
10.800 
~8.840 

6.500 
5.260 
4.310 
3.564 
2.420 
1.555 
1.049 
0.601 
0.180 
0.097 
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PLD Wed Dec 2 11: 11 

Medis• Gross~ llln.L.C. 

989 ALKYD RESINS 20000 T 56.000 688 POLYVINYL ACETATE LATEX AS 100% 48489 T 50.913 749 SOOitlf AIKYLBENZYL ~TE 50000 T 50.000 903 VINYL ACETATE 49458 T 37.440 254 DI-ocTYL HITHALATE(IXP) 40000 T 30.800 460 LINEAR OLEFIN,C11-C12 29135 T 27.561 1002 ARCliATIC SOLVENT 100000 T '24.000 
10 ACETIC ACID 36819 T 22.128 

150 CAmni Bi.ACX (HAF) 30000 T 18.000 
999 MELAMINE - FOmW..D1mDE RESIN 10000 T 13.000 
623 PH'lllALIC ANHYDRIIE 23280 T 11.756 • 893 OREA-FOmfALDEHYDE RESIN SYROP 13000 T 8.840 
862 TOLUENE 30000 T 6.000 
819 SYNTHESIS GAS(3:1) 62393120 m3 5.721 
997 BENZOIC ACID 4000 T 4.840 
418 HYDROOEN 44252187 m3 4.310 

1004 DI-Blrl'YL HITHALATE 3000 T 3.564 
156 CAROON MOOOXIDE 15386714 m3 2.877 
578 OXYGEN 54619 T 2.517 
947 PERCHLOROE'mYLE 2500 T 1.555 
366 FUEL GAS 67256869 T-cal 1.049 

3 STF.AM 105036 T 0.768 
401 HYDRCOILORIC ACID (DIWI'E) 1100 T 0.180 
157 ~ 'l'E'l'RAQll,() 250 T 0.097 

• 



• 
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AILl Wed Nov 25 19:28 

Project 

1 POLYSTYRENE Ol1PLEX 

17 P00PVLENE OXIDE BY E'I'HYLBENZENE PR0CEss 
47 POLYSTYRENE HIGH IMPACT 
48 ABS BY EMOIBIOO,IMA5.5 POLYMERIZATIOO 

116 E'I'HYLBEZNENE BY VAPOR-HIASE AllL B8Nzm 
411 POLE( STYRF.NE-DVB) ( 8 DVB) 
206 100 KXCHAfGE RESIN 

2 POLYFSTER FIBEBS <nm.EX 

67 POI.VF.TIM .F.NE TERiiJJITALATE MELT FRCt1 TA 
68 'I'EREPHTHATIC ACID FRCli P-XYLENE 
70 ETHYLENE GLYCOL AND ETHYLENE OXIDE 

468 ONSATCJRATED POLYESTER RESIN 

3 ETHOXYSULFOALCXHOLs 

154 PRIMARY AiroIOL,ETOXYSULFATE,SODitli SALT 
211 PRIMARY ALKOOOLS C8 - C20 

4 POLYURETHANE Ol1PLEX 

19 POLYOL TRIFUNCTWNAL POLYETHER 
110 DINITROI'OLTJENE BY NITRATION OF TOLUENE 
146 PHCr.3GENE FRai CHLO.RINE AND CAROON 1'lCH>X. 
158 TOLUENE DIAMINE FRCM DINITROl'OLUENE 
159 'l'Of "TENE DIISOCYANATE 
497 POL "'JFETHANE RESINS 

5 PfITHALATE Ol1PLEX 

22 DI-OC'l'YLFHTALATE FRCl1 PHTALIC P.NJIYDRIDE 
23 PHTHALIC ANHYDRIDE AIR OX. OF 0-XYLENE 

498 ALKYD RESINS 
1002 1Jl-.13UTYL l1fl'!IALA1'1!: 

6 PLASTICS AND RUBBERS 

36 POLYETHYLENE LLD (UCC} 
38 FOL YPROPYLE.'NE ( AMCl'.,O) 
53 POLYETHYLENE HD (UCC) 
56 STYRltNE-BUTADIENE RUBBER BY EMUL.POLYM. 

105 BUI'ADIENE C:BASF) 

7 ACRYLONITRILLE cet1PLEX 

13 METHYL METHACRYLATE CYAN.')HYDRIN PROCESS 
27 POLYME'I'HYLMETHACRYLATE 
71 liCFYLONITRILE BY PROPYLENE AMMOOXIDATION 

8 ALKYLOBENZENE STJLFONATE 

135 LINEAR OLEFINS (SHELL) 
433 SODluM ALKYLBENiYL SULFONATE 

9 CAPROLACTAME CCtlPLEX 

26832 T 
40000 T 
10000 T 
73226 T 

550 T 
1001 T 

40000 T 
34252 T 
34882 T 
20000 T 

20000 T 
29640 T 

38087 T 
21382 T 
22020 'I' 
13671 T 
16758 T 
50783 T 

40000 T 
27160 T 
10000 T 
3000 T 

190000 T 
80000 T 
60000 T 
50000 T 
38645 T 

7000 T 
5000 T 

52508 T 

23308 T 
40000 T 
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62 CAPROLACTAH FR(M CYCLaIIDCANE 50000 T 65 CYCLCtiEXANE BY HYDROOENATICN OF BENZENE !>0950 T 

10 POLYVINYL CHLORIDE <niPr.EX 

32 CHLORINE (MmiERANE PRCC&S.5) 99971 T 3S POLYVINYLrnLORIDE BY.SCJSPENSIOO POLYMER. 50000 T 41 VINYL CHLORIDE BY OXYCHLORINATICN 50500 T 516 ClfLORCl1E'IlJA 2000 T 
11 NCtmoPllEOOL <niPLEX 

145 N00YLPHEooL EmOXYLATE 20000 T 169 N00YLPHEooL BY AN ICN EXCHMG: CAT.~. 7224 T 

12 POLmNYL ACETATE CXliPt.EX 

43 VINYL ACETATE FRai ETHYLENE 40800 T 45 ACETIC ACID Ffi'Cli METIIANoL 37978 T 73 SYN'roAS (3:1) FRCli NA'IURAL GAS 9326'/568 m3 74 CARilM MetroXIDE FRCli SYNTGAS 23000€34 m3 174 POLmNYL ACETATE LATEX 40000 T • 488 ETHYL ACETATE 7000 T 489 BlJTYL(ISOBCJ'I'YL) ACETATE 3000 T 

13 CELIJJiffiE FIBERS 

251 CARroN DISULFIDE 18630 ·r 
514 CELLULOSE FIBEaS 46000 T 

14 GLYCERIN CXliPLEX 

189 ALLYL CHLORIDE BY CHLORINATION OF PROP. 23714 T 
21'/ EPICHLOROOYDRIN 11109 T 
221 ~YCERIN 12807 T 

15 ARaiATIC SOL\'ENTS 

1003 ARCliATIC SOLVENT 100000 T 

16 BENZOIC ACID 

• 511 BENZOIC ACID 4000 T 

17 PERCHLOROE'I'HYLENE 

28 PERCHLOROE'I'H'fLENE FRCM PROPANE 5000 T 

18 CAROON BLACK 

250 CAROON BLACK (HAF) 30000 T 

19 SOAP 

504 SOAP 43475 T 

20 CITRIC ACID 

503 CITRIC A~ID 5000 T 

21 ALKYD RESIN cnf?LEX 

495 PENTAERYTHRITOL 4000 T 
49P, ALKYD RF.SJ ri:1 10000 T 

22 E'OltllC ACID 
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128 FOmfIC ACID (IN 85 ) (BASF) 3400 T 

24 EPOXY RESIN CXMPLEx: 

101 BISPHENOL A FRCli FHENOL AND ACETOOE 13480 T 285 EPOXY. LIQUID. OOEBA 20000 T 

25 ISOPR'JPAroL 

21 ISOPROPANOL BY CATIOO EXCIWQ: RESIN 3182 T 

26 PRIMARY AimIOL ETOXYLATE 

1005 PRIMARY ALCCOOL E'llIOXYLATE 20000 T 

'Zf PRIMARY ALCOOOL SULFOOATE 

1004 PRIMARY AUXllOL SULFONATE SODIUM SALT 20000 T 

28 <XlNDmSATIOO RESIN 

• 358 PHENOL-FORiALDEHYDE RESOL SYROP 10000 T 471 ORF.A-FORMALDFllYDE SYRUP 13000 T 515 MELAMINE - FOmfALDEHYDE RESIN 10000 T 

29 Hl'BE CXMPLEX 

15 MTBE FRCli MIXED BU'l'ENES 34878 T 
20 BUTENE-1 FRai MI'BE RAFFINATE 18734 T 
24 METHYL ETHYL KETONE FRCli MTBE RAFFINATE 1000 T 

137 MALEIC ANHYDRIDE FRCli N~BUI'ENES 3912 T 

30 SULFURIC ACID 

422 SULFURIC ACID FRa1 SULFUR 109150 T 

31 ANTRAQUINONE 

193 ANI'HRAQUINONE FRai NAPHTALENE 1000 T 

• 
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ALLl_CONST 

GANTT CHART: 
------------------------

PLANT NAME 

ETHYLENE CRACKING FROM NAPHTHA 
ETHOXYSULFOALCOHOLS 
POLYESTER FIBERS COMPLEX 
PHTHALATE COMPLEX 
POLYSTYRENE COMPLEX 
POLYURETHANE COMPLEX 

---- CARBON BLACK 
BENZOIC ACID 
PERCHLOROETHYLENE 
CONDENSATION RESIN 
AROMATIC SOLVENTS 
PLASTICS AND RUBBERS 
CELLULOSE FIBERS 
SOAP 
CAPROLACTAME COMPLEX 
ACRYLONITRILLE COMPLEX 
F.POXY RESIN COMPLEX 
M'f'Ui~ GPMPJ,EX 
SULFURIC ACID 
ALKYLOBENZENE SULFONATE 
POLYVINYL CHLORIDE COMPLEX 
POLYVINYL ACETATE COMPLEX 
PRIMARY ALCOHOL ETOXYLATE 
GLYCERIN COMPLEX 
PRIMARY ALCOHOL SULFONATE 
ALKYD RESIN COMPLEX 
NONYLOPHENOL COMPLEX 
ISOPROPANOL 
CITRIC ACID 
ANTRAQUINONE 
FORMIC ACID 

123456789012345678901234567S90 

------------
----------------------

----------------------

--------------------------
----------

--------.. ----
-----·------
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ALLl_CONST 

INVESTMENT CONSUMPTION: 
----------------------------------------------
time {in half of year) assur,ed used percent total 1 100.0 40.9 40.9% 40.9 2 100.0 82.3 82.3% 123.2 3 1')0. 0. 100.0 100.0% 223.2 4 100.0 95.3 95.3% 318.5 5 100.0 95.1 95.1% 413.6 6 100.0 97.6 97.6% 511. ~ 7 100.0 96.0 96.0% 607.2 8 100.0 95.5 95.5% 702.7 9 100.0 88.3 88.3% 791.0 10 100.0 95.0 95.0% 886.0 11 100.0 85.0 85.0% 971.0 12 100.0 78.0 78.0% 1049.0 • 13 100.0 99.0 99.0% 1148.0 14 100.0 99.6 99.6% 1247.6 15 100.0 84.9 84.9% 1332.5 16 100.0 96.7 96.7% 1429.2 17 100.0 90.0 90.0% 1519.2 18 100.0 85.0 85.0% 1604.2 19 100.0 99.9 99.9% 1704.1 20 100.0 82.8 82.8% 1786.9 21 100.0 79.0 ·19. o~. 1865.9 22 . 100. 0 87.7 87 .7% ·.,_ 1953.6 23 100.0 65.0 65.0% 2018.6 24 100.0 30.0 30.0% . 2048.6 25 100.0 15.0 15.0% 2063.6 

• 
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• 
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ALLl_INCR 

GANTT CHART: 
------------------------

PLANT NAME 

ETHYLENE CRACKING FROM NAPHTHA 
ETHOXYSULFOALCOHOLS 
POLYESTER FIBERS COMPLEX 
PHTHALATE COMPLEX 
POLYSTYRENE COMPLEX 
POLYURETHANE COMPLEX 
CARBON BLACK 
P.ENZOIC ACID 
l'l!l\C_'.JILlllW.lffHYLENn 
CONDENSATION RESIN 
AROMATIC SOLVENTS 
PLASTICS AND RUBBERS 
CELLULOSE FIBERS 
SOAP 
CAPROLACTAME COMPLEX 
ACRYLONITRILLE COMPLEX 
EPOXY RESIN COMPLEX 
MTBE COMPLEX 
SULFUR:i.C ACID 
ALKYLOBENZENE SULFONATE 
POLYVINYL CHLORIDE COMPLEX 
POLYVINYL ACETATE COMPLEX 
PRIMARY ALCOHOL ETOXYLATE 
GLYCERIN COMPLEX 
PRIMARY ALCOHOL SULFONATE 
ALKYD RESIN COMPLEX 
NONYLOPHENOL COMPLEX 
ISOPROPANOL 
CITRI~ ACID 
ANTRAQUINONE 
FORMIC ACID 

12345678901234567890123456789 

----------
------------

--------------------------------

--------------------------
--------------------

--- ---------------------
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ALLl_INCR 

INVESTMENT CONSUMPTION: 
----------------------------------------------
time {in half of year) assumed used percent total 1 60.0 29.6 49.3% 29.G 2 60.0 60.0 100.0% 89.6 3 70.0 70.0 100.0% 159.6 4 70.0 69.5 99.3% 229.1 5 80.0 76.5 95.6% 305.6 6 80.0 79.1 98.9% 384.7 7 90.0 69.9 77.7% 454.fl 8 90.0 87.9 97.7% 542.5 9 100.0 96.5 96.5% 639.0 10 100.0 100.0 100.0% 739.0 11 110.0 110.0 100.0% 849.Cl 12 110.0 104.2 94.7% 953.2 13 120.0 118.5 98.8% 1071. 7 • 14 120.0 119.0 99.2% 1190.7 15 130.0 119.6 92.0% 1310.3 16 130.0 129.1 99.3% 1439.4 17 140.0 107.1 76.5% 1546.5 18 140.0 127.1 90.8% 1673.6 19 150.0 145.8 97.2% 1819.4 20 150.0 96.8 64.5% 1916.2 21 100.0 80.0 80.0% 1996.2 22 100.0 52.4 52.4% 2048.6 23 100.0 15.0 15.0% 2063.6 

• 



• 
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ALLlJfAXW 

GANTT CHART: 
------------------------

PLANT NAME 

ETHYLENE CRACKING FROM NAPHTHA 
ETHOXYSOLFOALCOHOLS 
POLYESTER FIBERS COMPLEX 
PHTHALATE COMPLEX 
POLYSTYRENE COMPLEX 
?OLYURETHANE COMPLEX 
CARBON BLACK 
BENZOIC ACID 
PERCHLOROETHYLENE 
CONDENSATION RESIN 
AROMATIC SOLVENTS 
PLASTICS AND RUBBERS 
CELLULOSE FIBERS 
SOAP 
CAPROLACTAME COMPLEX 
ACRYLONITRILLE COMPLEX 
EPOXY RESIN COMPLEX 
MTBE COMPLEX 
SULFURIC ACID 
ALKYLOBENZENE SULFONATE 
POLYVINYL CHLORIDE COHPLEX 
POLYVINYL ACETATE COMPLEX 
PRIMARY ALCOHOL ETOXYLATE 
GLYCERIN COMPLEX 
PRIMARY ALCOHOL SULFONATE 
ALKYD RESIN COMPLEX 
NONYLOPHENOL COMPLiX 
ISOPROPANOL 
CITRIC ACID 
ANTRAQUINONE 
FORMIC ACID 

123456789012345678901234567890 

------------
--------------------------------------------

--------------------------
--------------------

------------------------
--- . 
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ALLlJIAXW 

INVESTMENT CONSUMPTION: 
----------------------------------------------
time (in half of year) assumed used percent total 1 40.0 12.0 30.0% 12.0 2 40.0 37.5 93.8% 49.~ 3 60.0 59.0 98.3% 108.5 4 60. o· 59.6 99.3% 168.1 5 80.0 66.8 83.5% 234.9 6 80.0 77.0 96.3% 311. 9 7 100.0 77.1 77.1% 38~1. (I 8 100.0 82.2 82.2% .. 471. 2 9 120.0 97.9 81.6% 569.l 10 120.0 117.0 97.5% 686.1 11 140.0 135.5 96.8% 821.6 12 140.0 137.3 98.1% 958.9 13 160.0 160.0 100.0% 1118. 9 • 14 160.0 157.4 98.4% 1276.3 15 180.0 180.0 100.0% 1456.3 16 180.0 167.5 93.1% 1623.8 17 160.0 159.4 99.6% 1783.2 18 160.0 145.1 90.7% 1928.3 19 120.0 93.6 78.0% 2021. 9 20 120.0 41. 7 34.8% 2063.6 

• 



• 
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norm_const 

GANTT CHART: 
------------------------

PLANT NAME 

ETHYLENE CRACKING FROM NAPHTHA 
ETHOXYSULFOALCOHOLS 
POLYESTER FIBERS COMPLEX 
POLYSTYRENE COMPLEX 
POLYURETHANE COMPLEX 
PHTHALATE COMPLEX 
CONDENSATION RESIN 

. BENZOIC ACID 
PERCHLOROETHYLENE 
AROMATIC SOLVENTS 
CELLULOSE FIBERS 
SOAP 
PLASTICS AND RUBBERS 
CAPROLACTAME COMPLEX 
MTBE COMPLEX 
EPOXY RESIN COMPLEX 
ACRYLONITRILLE COMPLEX 
SULFURIC ACID 
ALKYLOBENZENE SULFONATE 
f OLYVINYL ACETATE COMPLEX 
POLYVINYL CHLORIDE COMPLEX 
GLYCERIN COMPLEX 
ALKYD RESIN COMPLEX 
NONYLOPHENOL COMPLEX 
ISOPROPANOL 
ANTRAQUINONE 
CITRIC ACID 

123456789012345678901234567390 

------------
----------------------------------

----------
----------------------

----------

------------------------
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norm_const 

INVESTMENT CONSUMPTION: 
----------------------------------------------
time (in half of year) assumed used percent total 1 100.0 35.3 35.3% 35.3 2 ·100. 0 85.4 85.4% 120.7 3 100. er 100.0 100.0% 220.7 4 100.0 85.5 85.5% 306.2 5 100.0 81.0 81.0% 387.2 5 100.0 98.3 98.3% 485.5 7 100.0 82.8 82.8% .. 568.3 8 100.0 78.8 78.8% 647.1 9 100.0 76.0 76.0% 723.1 10 100.0 67.2 67.2% 790.3 11 100.0 83.0 83.0% 873. :3 12 100.0 99.0 99.0% 972.3 • 13 100.0 93.9 93.9% 1066.2 14 100.0 82.5 82.5% l14P,. "! 15 100.0 90.2 90.2% 123:3. ~~ 16 100.0 85.9 85.9% 1324.8 17 100.0 75.0 75.0% 1399.8 18 100.0 81.1 81.1% 1480.9 19 100.0 91.0 91.0% 1571.9 20 100.0 55.0 55.0% 1s2e.9 21 100.0 65.0 65.0% 1691. 9 22 100.0 45.0 45.0% 1736.8 23 100.0 40.0 40.0% 1776.9 24 100.0 25.3 25. 3% . 1802.2 

• 
I; 

·. 
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norm_incr 

GANTT CHART: 
------------------------

PLANT NAME 

ETHYLENE CRACKING FROM NAPHTHA 
ETHOXYSULFOALCOHOLS 
POLYESTER FIBERS COMPLEX 
POLYSTYRENE COMPLEX 
POLYURETHANE COMPLEX 
PHTHALATE COMPLEX 
CONDENSATION RESIN 
BENZOIC ACID 
PERCHLOROETHYLENE 
AROMATIC SOLVENTS 
CELLULOSE FIBERS 
:-;OJ'.I' 
PLASTICS AND RUBBERS 
<:AJ'fillJ,AC'l'AMR COMPJ,fi:X 
MTBE COMPLEX 
EPOXY RESIN COMPLEX 
ACRYLONITRILLE COMPLEX 
SULFURIC ACID 
ALKYLOBENZENE SULFONATE 
POLYVINYL ACETATE COMPLEX 
POLYVINYL CHLORIDE COMPLEX 
GLYCERIN COMPLEX 
ALKYD RESIN COMPLEX 
NONYLOPHENOL COMPLEX 
ISOPROPANOL 
ANTRAQUINONE 
CITRIC ACID 

1234567890123456789012345~7890 

------------
----------------------------------

----------
----------------------

----------

------------------------
.----
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norm_incr 

INVESTMENT CONSUMPTION: 
----------------------------------------------
time (in half of year) assumed used percent total 1 50.0 18.0 36.0% 18.0 2 50.0 42.4 84.8% 60.4 3 60.0. 60.0 100.0% 120.4 4 60.0 59.7 99.5% 180.1 5 70.0 68.5 97.9% 248.6 6 70.0 68.5 97.9% 317.1 7 80.0 79.0 98.8% 396.1 8 80.0 79.0 98.8% 475.1 9 90.0 72.1 80.1% 547.2 -.......... 

10 90.0 86.0 95.6% 633.2 11 100.0 88.0 88.0% 721.2 12 100.0 98.5 98.5% 819.7 • 13 110.0 98.7 89.7% 918.4 14 110.0 100.1 91.0% 1018.5 15 120.0 115.8 96.5% 1134.3 16 120.0 113.5 94.6% 1247.8 17 130.0 109.0 83.8% 1356.8 18 130.0 127.0 97.7% 1483.8 19 140.0 116.1 82.9% 1599.9 20 140.0 91.0 65.0% 1690.9 21 100.0 71. 0 71.0% 1761.9 22 100.0 40.3 40.3% 1802.2 

• 

·. 
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norm...JDaxv 

GANTT CHART: 
------------------------

PLANT NAME 

ETHYLENE CRACKING FROM NAPHTHA 
ETHOXYSULFOALCOHOLS 
POLYESTER FIBERS COMPLEX 
P0LYSTYRENE COMPLEX 
POLYURETHANE COMPLEX 
PHTHALATE COMPLEX 
CONDENSATION RESIN 
BENZOIC ACID 
PERCHLOROETHYLENE 
AROMATIC SOLVENTS 
CELLULOSE FIB!:'3S 
SOAP . 

· PLASTICS AND RUBBERS 
CAPROLACTAME COMPLEX 
MTBE COMPLEX 
EPOXY RESIN COMPLEX 
ACRYLONITRILLE COMPLEX 
SULFURIC ACID 
ALKYLOBENZENE SULFONATE 
POLYVINYL ACETATE COMPLEX 
POLYVINYL CHLORIDE COMPLEX 
GLYCERIN COMPLEX 
ALKYD RESIN COMPLEX 
NONYLOPHENOL COMPLEX 
ISOPROPANOL 
ANTRAQUINONE 
CITRIC ACID 

·. 

---------~- -- ~-= 

12345678901234567890123456789 

-------------
----------------------------------

----------
----------------------

----------

------------------------
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INVESTMENT CONSUMPTION: 
----------------------------------------------
time (in half of year) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 -... 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

-219-

normJDaxw 

assumed used percent total 40.0 10.7 26.8% 10.7 
40.0 37.0 92.5% 47.7 60.0 60.0 100.0% 107.7 60. 0 . 55.1 91.8~ 162.8 
80.0 70.4 88.0% 233.'.: 
80.0 76.0 95.0% 309.2 

100.0 77.9 77.9% 387.1 
100.0 88.3 88.3% 475.4 
120.0 116.0 96.7% 591.4 
120.0 117.9 98.3% 709.3 
120.0 111.0 92.5% 820.3 
120.0 112.5 93.8% 932.8 
160.0 155.7 97.3% 1088.5 
160.0 148.4 92.8~ 1236.9 
160.0 142.0 88.8% 1378.9 
160.0 154.9 96.8% 1533.8 
120.0 111.1 92.6% 1644.9 
120.0 86.0 71. 7% 1730.9 
80.0 56.3 70.4% 1787.2 
80.0 15.0 18.8% 1802.2 
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sch.dta file for experiment ALLl_INCR 

1 POLYSTYRENE COMPLEX 
5.651 0 5 
12. 24. 39.9 27. 18. 
3 0 0 
2 POLYESTER FIBERS COMPLEX 
18.495 0 6 
20. 35. 50. 50. 35. 17.1 
3 0 0 
3 ETHOXYSULFOALCOHOLS 
34.373 0 4 
4. 15. 20. 5.6 
3 0 0 

---- . 4 POLYURETHANE COMPLEX 
44.83 0 6 
5. 10. 17. 30. 30. 3.3 
3 1 0 
5 PHTHALATE COMPLEX 
7.432 0 5 
5. 11. 27. 16. 4.1 
3 0 0 
6 PLASTICS AND ROBBERS 
33.787 0 7 
25. 40. 55. 50. 40. 23. 11. 
2 32 0 
7 ACRYLONITRILLE COMPLEX 
4.516 0 5 
14. 35. 40. 35. 20.9 
2 32 0 
8 ALKYLOBENZENE SULFONATE 
-12. 0 4 
20. 25. 29. 25.6 
2 32 0 
9 CAPROLACTAME COMPLEX 
12.952 0 5 
20. 40. 50. 40. 28.6 
2 32 0 
10 POLYVINYL CHLORIDE COMPLEX 
-14.2 0 6 
15. 25. 50. 40. 35. 22.4 
2 32 0 
11 NONYLOPHENOL COMPLEX 
2.67 0 3 
3. 7. 4.3 
1 32 0 
12 POLYVINYL ACETATE COMPLEX 
-15. 0 6 
6.5 15. 40. 50. 30: 15. 
2 32 0 
13 CELLULOSE FIBERS 
32.3 0 6 
15. 30. 40. 30. 30. 20.5 
2 0 0 
14 GLYCERIN COMPLEX 
19.1 0 4 
6.8 15. 15. 15. 
1 32 0 
15 AROMATIC SOLVENTS 
-4.4 0 3. 
0.9 2. 1. 
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3 0 0 
16 BENZOIC ACID 
2.5 0 3 
.7 2.'i 1. 
3 0 0 
17 PERCHLOROETHYLENE 
.35 0 3 
.6 2.8 2. 
3 0 0 
18 CARBON BLACK 
4.4 0 4 
3.2 10. 10. 4. 
3 0 0 
19 SOAP 
17.75 0 4 
2. 5 10. 15. 5. 
2 0 0 
20 Cl'flUC ACID 
.78 0 2 

- 5.6 10. 
1 0 0 
21 ALKYD RESIN COMPLEX 
14 .1 0 2 
5. 5.1 
1 5 32 
22 FORMIC ACID 
-1.6 0 2 
5. 5. 8 
1 0 0 
24 EPOXY RESIN COMPLEX 
1.8 0 4 
5. 18. 20. 4.4 
2 32 0 
25 ISOPROPANOL 
.8 0 2 
1.5 1.5 
1 32 0 

-220-

26 PRIMARY ALCOHOL ETOXYLATE 
23 0 3 
2.2 4. 3. 
1 32 0 
27 PRIMARY ALCOHOL SULFONATE 
18.1 0 3 
3.2 6. 5. 
1 32 0 
28 CONDENSATION RESIN 
-.05 0 4 
2.6 10, 10. 5. 
3 0 0 
29 MTBE COMPLEX 
.4 0 4 
2.2 10. 20. 15. 
2 32 0 
30 SULFURIC ACID 
-5. 0 4 
2.6 5. 5. 5. 
2 0 0 
31 ANTRAQUINONE 
.6 0 3 
.9 7. 6. 
1 0 0 
32 ETHYLENE CRACKIHG i'ROM NAPHTHA 
0. rr 6 
.001 0. o. 0. 0. 0. 
4 0 0 
-20 Len&th 

• 

' • 
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60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 100. 100. 100. 
100. 100. 100. 100. 100. 100. 100 . 
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sch.dta file for experiment norm_cont 

1 POLYSTYRENE COMPLEX 
13.7 0 5 
12. 24. 40. 27.9 19. 
3 0 0 
2 POLYESTER FIBERS COMPLEX 
21. 0 6 
20. 35. 45. 45. 35. 17.3 
3 0 0 
3 ETHOXYSULFOALCOHOLS 
22.8 0 4 
4. 15. 20. 5.6 

-~· 3 0 0 
4 POLYURETHANE COMPLEX 
·54. 0 6 
5. 10. 20. 30. 30. 8.8 
3 1 0 
5 PHTHALATE COMPLEX 
12.7 0 4 
5. 16. 18. 7. 
3 0 0 
6 PLASTICS AND RUBBERS 
15.5 0 6 
10. 30. 45. 50. 30. 8.9 
2 32 0 . 
7 ACRYLONITRILLE COMPLEX 
1.1 0 5 
7. 25. 40. 30. 9.1 
2 32 0 
8 ALKYLOBENZENE SULFONATE 
-11. 0 4 
20. 30. 32. 26. 
2 32 0 
9 CAPROLACTAME COMPLEX 
13.1 0 5 
20. 40 .. so. 40. 29.2 
2 32 0 
10 POLYVINYL CHLORIDE COMPLEX 
-25. 0 6 
15. 2j. 50. 45. 40. 25.3 
2 32 0 
11 NONYLOPHENOL COMPLEX 
1.3 0 3 
3. 5. 3.8 
1 32 0 
12 POLYVINYL ACETATE COMPLEX 
-24. 0 6 
6.5 15. 40. 50. 30. 15. 
2 32 0 
13 CELLULOSE FIBERS 
23. 0 5 
10. 20. 20. 20. 11. 
2 0 0 
14 GLYCERIN COMPLEX 
19.6 0 4 
7. 16. 16. 15. 
1 32 0 
1~ AROMATIC SOLVENTS 
-4.4 0 3 
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0.9 2. 1. 
3 0 0 
16 BENZOIC ACID 
1.8 0 3 
1.2 4. 1.5 
3 0 0 
17 PERCHLOROETHYLENE 
-.1 0 3 
.5 2 .. 5 
3 0 0 
19 SOAP 
20. 0 4 
2.0 10. 15. 5. 
2 0 0 
20 CITRIC ACID 
-.8 0 2 
2.0 3.4 
1 0 0 
21 ALKYD RESIN CO~PLEX 
14.4 0 2 
4. 4. 2 
1 5 32 
24 EPOXY RESIN COMPLEX 
1.5 0 4 
5. 18. 20. 4.4 
2 32 0 
25 ISOPROPANOL 
.8 0 2 
1.5 1.5 
1 32 0 
28 CONDENSATION RES~N 
3. 0 4 . 
2.6 10. 10. 5. 
3 0 0 
29 MTBE COMPLEX 
1.9 0 4 
2.2 10. 20. 13.5 
2 32 0 
30 SULFURIC ACID 
-4. 0 4 
2. 4. 5. 4. 
2 0 0 
31 ANTRAQUINONE 
.6 0 3 
. 9 7. 6. 
1 0 0 

-2.23-

32 ETHYLENE CRACKING FROM NAPHTHA 
0. 7 6 

' .001 0. 0. 0. 0. 0. 
4 0 0 
-20 Length 
100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 
100. 100. 100. 100. 100. 100. 100. 
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LIST OF TECHNOLOGICAL PROFIT.ES: 
=======~======================= 

1 2-ETHYLHEXANOL FROM PROPYLENE 
50000.00 T 2 - N-BUTANOL, 

3 - ISOBUTANOL 
4 2-ETHYLHEXANOL (OXO PROCESS) 50000.00 T 5 ABS BY EMULSION/MASS POLYMERIZATION 25000.00 T 6 ACETALDEHYDE BY ONE-STEP ETHYLENE OXID. 67500.00 T 7 ACETIC ACID BY ACETALDEHYD AIR OXID. 67500.00 T 8 ACETIC ACID FROM ET~YLENE 67500. 00 T. 9 ACETIC ACID FROM METHANOL 67500.00 T 10 ACETIC ANHYDRIDE BY DIR.ACETALDEHYDE OX. 113000.00 T 11 ACETIC ANHYDRIDE FROM ACETIC AC.VIA KET. 113000.00 T 12 ACETIC ANHYDRIDE FROM ACETIC ACID 11300{).00 T 13 ACETYLENE BY PARTIAL OXIDATI°ON 22500.00 T 14 ACRYLIC ACID BY TWO-STAGE VAPOR-PHASE 45000.00 T 15 ACRYLONITRILE BY PROPYLENE AMMOOXIDATION 90000.00 T 16 - HYDROGEN CYANIDE 

17 ADIPIC ACID FROM CYCLOHEXANE VIA KA OIL 70000.00 T 18 ADIPONITRILE FROM ACRYLONITRILE 42500.00 T • 19 ALKYD RESINS 500(;.00 T 20 ALLYL CHLORIDE BY CHLORINATION OF PROP. 45000.00 T 21 ANILINE BY VAPOR-PHASE REDUCTION 45000.00 T 22 ANTRAQUINONE 5000.00 T 23 AROMATIC SOLVENTS 100000.00 T 24 - TOLUENE 
25 ASCORBIC ACID VIA THE TEICHSTEIN SYNTH. 2300.00 ,. 
26 BENZENE FROM TOLUENE 40000.00 T 27 BISPHENOL A FROM PHENOL AND ACETONE 25000.00 T 
:!8 BUTADIENE (BASF) 25000.00 T 29 BUTADIENE FROM METHYL METHACRYLATE RAF. 25000.00 T 30 BUTADIENE FROM N-BUTENES (PETRO-TEX) 25000.00 T 31 BUTENE-1 FROM MTBE RAFFINATE 20000.00 T 
32 BUTENE-1 HIGH PURITY 20000.00 T 
33 BUTYL ACETATE 2000U.00 T 
34 BUTYL ACRYLATE 25000.00 T 
35 BUTYL RUBBER 5000.00 T 
36 CAPROLACTAM FROM CYCLOHEXANE: 35000.00 T 
37 - AMMONIUM SULFATE • 38 CAPROLACTAM FROM PHENOL 35000.00 T 
39 CARBON BLACK 30000.00 T : 
40 CARBON DISULFIDE 45000.00 T 
41 CARBON MONOOXIDE FROM SYNTGAS 27300000.00 m3 
42 - HYDROGEN 
43 CELLULOSE ACETATE 25000.00 T 
44 CELLULOSE FIBERS 10000.00 T 

.. 45 CHLORINE (MEMBRANE PROCESS) 180000.00 T 
46 - CAUSTIC SODA 
47 CHLOROMETHANES FROM METHANE 22500.00 T 
48 - METHYLENE CHLORIDE 
49 - CHLOROFORM 

. 50 - CARBON TETRACHLORIDE 
22500.00 T 51 CHLOROMETHANES FROM METHANOL AND CHLOR . i 

52 - METHYLENE CHLORIDE 
·. 53 ·· CHLOROFORM 

54 - CARBON TETRACHLORIDE 
55 CITRIC ACID 25000.00 T 
56 CUMENE FROM BENZENE AND PROPYLENE 62500.00 T 
57 CYCLOHEXANE BY HYDROGENATION OF BENZENE 50000.00 T 
58 DI-ETHYLHEXYL ADIPATE 35000.00 T 
59 DI-N-BUTYL PHTHALATE 50000.00 T 

350CJ,O. 00 T 60 Dl-OCTYLPHTALATE FROM fHTALIC ANHYD8IDE 
30000.00 T 61 DINITROTOLUENE BY NITRATION OF TOLUENE 



-
62 DMT FROM P-XYLENE 
63 EPICHLOROHYDRIN 75000.00 T 
64 EPICHLOROHYDRIN F·ROM CH!,ORINE AND PROP 

45000.00 ,. 

65 EPOXY, LIQUID, DGEBA . 45000.00 T 
66 ETHANOL (95%) 22500.00 T 
67 ETHYL Ai.;ETATE 67500.00 T 

20000.00 T 
. 

68 ETHYL ACRYLATE 
69 ETHYLBEZNENE BY VAPOR-PHASE ALK BENZEN 

25000.00 T 
70 ETHYLENE DICHLORIDE BY CHLORINATION 250000.00 T 
71 ETRYLENE DICHLOnIDE BY OXYCHLORINA~ION 

180000.00 T 
72 ETHYLENE Gi, YCOL · . . . 180000.00 T 
73 - DIETHYLENE GLYCOL 90000.00 T 
74 - TRIETHYLENE GLYCOL · 
75 ETHYLENE GLYCOL AND ETHYLENE OXIDE 
76 - ETHYLENE OXIDE 90000.00 T 
77 - DIETHYLENE GLYCOL 
78 - TRIETHYLENE GLYCOL 
79 ETHYLENE OXIDE .. 
80 ETHYLENE OXIDE BY OXYGEN OXIDATION 

67500.00 T 
-.... .. 

~1 ETHYLENEAMINES FROM ETHYLENE DICHLORIDE 
67500.00 T 

82 - ETHYLENE DIAMINE 6250.00 T 

83 - DIETHYLENE TRIAMINE 
84 - TRIETHYLENE TETRAMINE • 85 - TETRAETHYLENE PENTAMINE 
86 FATT1 ACIDS· 50000.00 T 
87 - GLYCERIN 
88 FLUOROCARBON 11 BY LIQUID-PHASE 20000.00 T 
89 - FLUOROCARBON 12 
90 FLUOROCARBON 22 BY LIQUID-PHASE 25000.00 T 
91 FORMALDEHYDE (BASF) 15000.00 T 
92 FORMALDEHYDE (REICHHOLD) 1500C .00 T 
93 FORMIC ACID (IN 85 %~ (BASF). 10000. oo ·r 
94 FURFURAL . 10000.00 T 
95 FURFURYL ALCOHOL 50.00. 00 T 
96 FURFURYLIC RESIN 2000.00 T 
97 GLYCERIN FROM ALLYL CHLORIDE 25000.00 T 
98 GLYCERIN FROM PROPYLENE 25000.00 T 
99 HEXAMETHYLENE TETRAMINE 20000.00 T 

ioo· HEXAMETHYLENEDIAMINE FROM ADIPIC ACID 45000.00 T 
101 HEXAMETHYLENEDIAMINE FROM BUTADIENE 45000.00 T 
1a2 HYDRAZINE (BAYER) 5000.00 T 
103 HYDRAZINE (PCUK) 5000.00 T • 104 HYDROGEN FROM NATURAL GAS 506000000.00 m3 
105 ION EXCHANGE RESIN (CATION) 2800.00 T 
106 ISOBUTYLENE BY ACID EXTRACTION (CFR) 35000.00 T 
107 ISOPROPANOL BY CATION EXCHANGE RESIN 65000.00 T 
108 L-LYSINE MONOHYDROCHLORIDE 4500.00 T 
109 LINEAR OLEFINS (SHELL) 35000.00 T 
110 MALEIC ANHYDRIDE 15000.00 T 
111 MALEIC ANHYDRIDE FROM MTBE RAF. 15000.00 T 

" i: 112 MALEIC ANHYDRIDE FROM ISOBUTYLENE RAF. 15000.00 T 

r. 
113 MDI BY CARBONYLATION 10000.00 T 

,, 114 - POLYMETHYLENE POLYPHENYLISOCYANATE 
115 MELAMINE - FORMALDEHYDE RESIN 15000.00 T 

1: 116 MELAMINE FROM THE STAMICARBON PROCESS 20000.00 T 

t 117 METHANOL FROM NATURAI, GAS 410000.00 T 
~ 118 METHYL ACRYLATE 25000.00 T 
h ·119 METHYL ETHYL KETONE FROM ISOBUTYLENE RAF 15000.00 T 

120 METHYL ETHYL KETONE FROM MTBE RAFFINATE 15000.00 T 
121 MRTHYL ISOR~TYL KETONE 10000.00 T 
122 METHYL M~THACRYLATE CYANOHYDRIN PROCESS 45000.00 T 
123 METHYL METHACRYLATE FROM MIXED BUTYLENES 45000.00 T 
124 METHYL METHACRYLATE FROM PROPYLENE 45000.00 T 
1?.5 MRTHYL METHACRYLATE FROM T-BUTANOL 45000.00 T 
126 MONOCHLOROACETIC ACID 20000.00 T 
127 MONOCHLOROACETIC ACID JROM ACETIC ACID 20000.00 T 



128 MONONITROBENZENE 
67500.00 T 129 MTBE FROM MIXED BUT~NES 47500. 00 'l' 130 N-BUTANOL 
50000.00 T 131 NONYLPHENO[. BY AN ION EXCHANGE CAT.PROC. 10000.00 T 132 NONYLPHENOL RTHOXYLATR 
22500.00 T. 133 NYLON 6 MELT 
15000.00 T 134 NYLON 66 CHIPS 
15000.00 T 135 OXALIC ACID 

300.00 T 136 OXYGEN BY AIR FRACTIONATION 40000.00 T 137 PENTAERYTHRITOL 
10000.00 T 138 - SODIUM FORMATE 

139 PERCHLOROETHYLENE FROM EDC 
12COO.OO T 140 - TRICHLORORTHYLENE 

141 PERCHLOROETHYLENE FROM PROPANE 50000.00 T 142 - CARBON TETRACHLORIDE 
143 PHENOL FROM COMENE 

45000.00 T 144 - ACETONE 
145 PHENOL-FORMALDEHYDE RRSOL SYRUP 15000. 00 1· 146 PHOSGENE FROM ~HLORINE AND CARBON MONOI. 35000.00 T --· 147 PHTHALIC ANHYDRIDE AIR OX. OF 0-XYLENE 15000.00 T 148 POLY(STYRENE-DVB) (8~ DVB) 2500.00 T . 149 POLYBUTADIENR 45000.00 T 150 POLYBUTADIENE BY COBALT-CATALYZED POLYM. 45000.00 T • 151 POLYCHLOROPRRN 50000.00 T 152 POLYETHYLENE HD (PHILIPS) 50000.00 T 153 POLYETHYLENE HD (UCC) 160000.00 T 154 ~POLYETHYLENE LD (AUTOCLAVE REACTOR) 50000.00 T 155 .POLYETHYLENE LD (TUBULAR REACTOR) 50000.00 T 156 POLYETHYLENE LLD (DUPONT) 50000.00 T 157 POLYETHYLENE LLD (UCC) 160000. 00 ~-
158 POLYETHYLENE TEREPHTALATE MELT FROM DMT 25000.00 T !59 POLYETHYLENE TEREPHTALATE MELT FROM TA 25000.00 T 160 POLYISOBUTYLENE 5000.00 T 
161 POLYMETHYLMETHACRYLATE 15000.00 T 
162 POLYOL TRIFUN~TIONAL POLYETHER 10000.00 T 
163 POLYPROPYLENE (AMOCO) 37500. 'lO T. 
"164 POLYSTYRENE HIGH IMPACT 15000.00 T 
165 POLYTETRAFLUOROETHYLENE BY EMUuSION 250.00 T 
166 POLYURETHANE RESINS 4500J.00 T 
167 POLYVINYL ACETATE BEADS BY SUSPENSION 25000.00 T 
168 POLYVINYL ACETATF. LATEX 25000.00 T 
169 POLYVINYL CHLORIDE BY EMULSION POLIMER. 25000.00 T • 170 POLYVINYLCHLORIDE BY SUSPENSION POLYMER. 90000.llO T 
171 PRIMARY ALCOHOL,ETOXYSULFATE,SODIUM SALT 5000.00 T 
172 PRIMARY ALCOHOLS C 12-C 15 60000.00 T 
173 PRIMARY ALCOHOLS C 8 -C 20 75000.00 T 
l'i 4 PROPYLENE GLYCOL 45000.00 T 
175 PROPYLENE OXIDE BY ETHYLBENZ~NE PROCESS 90000.00 T 
176 - STYRENE 
177 PROPYLENE OXIDE BY CHLORHYDRINE.PROCESS 90000.00 T 
178 SOAP 16000.00 T 
179 - GLYCERIN 
180 SODIUM ALKYLBENZYL SULFONATE 5000.00 T 
181 SORBITOL 40000.00 T 
182 STEARIC ACID 50000.00 T 
183 - GLYCERIN 
184 - OLEIC ACID 

"185 STYRENE 225000.00 T 
'. 186 STYRENE-BUTADIENE LATEX 35000.00 T 
'' STYRENE-BUTADIENE RUB. BY SOL.POLYMER. 35000.00 T ! 187 

188 STYRENE-BUTADIENE RUBBER BY EMUL.POLYM. 35000.00 'i 
,.89 SULFURIC ACID FROM SULFUR 320000.00 T 
190 SYNTGAS {2:1) FROM NATUaAL GAS 884000000.00 m3 

I 191 SYNTGAS {3:1) FROM NATURAL GAS 884JOOOOO.OO m3 
50000.00 T ·: 192 T-BUTANOL f GASOL GRADE) : 
75000.00 T I 

193 TEBEPHTHATIC ACID FROM P-XYLENE •j 



194 TETRAFLUOROETHYLENE 1300.00 T 195 TO~UENE DIAMINE FROM DINITROTOLOENE 20000.00 T 196 TOLUENE DIISOCYANATE 25000.00 T 197 TRIETHANOL AMINE FROM EO AND NH3 45000.00 T 198 - DIETHANOLAMINE 
199 - MONOETHANOL\MINE 
lOO TRINITROTOLUENE 30000. oo ·r 201 UNSATURATED POLYESTER FROM PROPYLENE 15000.00 T 202 UREA BY THE MITSUI TOATSU PROCESS 215000.00 T 203 UREA EY THE STANICARBON PROCESS 215000.00 T 204 UREA-FORMALDEHYDE SYRUP 12500.00 T 205 VINYL ACETATE FROM ACETYLENE 67500.00 T 206 VINYL ACETATE FROM ETHYLENE 67500.00 T 207 VINYL CHLORIDE BY OXYCHLORINATION 250000.00 T 208 VINYL CHLORIDE FROM EDC 125000.00 T -----
209 ACETYLSALICILIC ACID 1500.00 T 210 ACROLEIN 25000.00 T 211 BENZOIC ACID 20000.00 T --.-. ... 212 DL-METHIONINE 5000.00 T 213 NONENE 20000.00 T 
214 PRIMARY ALCOHOL ETHOXYLATE 22500.00 T 
215 PRIMARY ALCOHOL SULFONATE SODIUM SALT 5000.00 T • 

• 
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1-3. TECHNOLOGICAL PROFILE 
---------------------

installation: 2-ETHYLHEXANOL FROM .PROPYLENE 

capacity: 50000.00T {yearly) 

battery limits: 58.29 mln $ offsites: 47.51 X seal.exp.: .66 

manpower: 18 

Outputs (o) and inputs {i) of the process: 

ETHYLHEXANOL-2 0 1. 000 T /unit • BUTANOL-N 0 .151 T /unit 
ISOBUTANOL 0 .365 T /unit 
FUEL 0 1061.000 T-cal /unit 
FUEL GAS 0 1633.000 T-cal /unit 
FROPYLENE i 1.044 T /unit 
SYNTHESIS GAS(2:1) i 1:229.000 m3 /unit 
HYDROGEN i 479.200 m3 /unit 
CAUSTIC SODA i .019 T /unit 
COOLING WATER i 364.000 m3 /unit 
STEAM i 6.699 T /unit 
PROCESS WATER i .709 m3 /unit 
ELECTRICITY i 386.000 kWh ·/unit 
NATURAL GAS i 55.599 T-cal /unit 

• 



4. TECHNOLOGICAL PROFILE 
---------------------

installation: 2-ETHYLHEXANOL (OXO PROCESS) 

capacity: 50000.00 T (yearly) 

battery limits: 33.59 mln $ offsites: 42.85 ~- seal.exp.: .57 ... 
manpower: 15 

Outputs (o) and inputs (i) of the process: 

ETHYLHEXANOL-2 0 1.000 T /unit • BUTANOL-N 0 .097 T /unit 
ISOBU'l'ANOL 0 .010 T /unit 
FUEL GAS 0 3222.000 T-cal /unit 
FUEL 0 556.000 T-cal /unit 
PROPYLENE i .871 T /unit 
SYNTHESIS GAS(2:1) i 1291.000 m3 /unit 
HYDROGEN i 11.689 m3 /unit 
CARBON MONOXIDE i .545 m3 /unit 
POTASSIUM HYDROXIDE i .003 T /unit 
CATALYST AND CHEMICALS i 26.700 $ /unit 
OCTANOIC ACID i .008 T /unit 
STEAM i 2.799 T /unit 
ELECTRICITY i 633.000 kWh /unit 
INERT GAS i 25.000 m3 /unit 

• 



-------------------~---------------~ 

5. TECHNOLOGICAL PROFILE 

installa~ion: ABS BY EMULSION/HASS POLYMERIZATION 

capacity: 25000.00T (yearly) 

battery limits: 21.29 aln $ offsites: 41.31 X seal.exp.: .56 

manpo'1er: 18 

Outputs (o) and inputs (i) of the process: 

ACRYLONITRILE-BUTADIENE-STYRENECABS) 0 1.000 T /unit • STYRENE i .574 T /unit 
ACRYLONITRILE ·i .250 T /unit 
BUTADIENE i .196 T /unit 
CHEMICALS i 15.399 $ /unit 
COOLING WATER i 30.000 113 /unit 
STEAM -i .209 T /unit 
PROCESS WATER i .550 m3 /unit 
ELECTRICITY i 335.000 kWh /unit 
INERT GAS i 11.000 •3 /unit 

• 



... 

6. TECHNOLOGICAL PROFILE 
---------------------

installation: ACETALDEHYDE BY ONE-STEP ETHYLENE OXID. 

capacity: 67500.00 T (yearly) 

battery liaits: 15.40 aln $ offsites: 90.~0 ~ scal.ex2.: .66 

manpower: 15 --.... 
Outputs (o) and inputs (i) of the process: 

ACETALDEHYDE 0 1.000 T /unit • ETHYI.KNE i .680 T /unit JXYGEN i ·.t~% t ?d\\l\ HYDROCHLORIC ACID i 
CATALYST AND CHEMICALS i 4.000 $ /unit 
COOLING WATER i 275.000 m3 /unit 
STEAM i 3.000 T /unit 
PROCESS WATER i 2.599 m3 /unit 
ELECTRICITY i 112.000 kWh /unit 
INERT GAS i 7.699 a3 /unit 

• 

·. 



- 7. TECHNOLOGICAL PROFILE 
---------------------

installation: ACETIC ACID BY ACETALDEHYD AIR OXID. 

capacity: 67500.00 T (yearly) 

battery limits: 16.00 mln $ offsites: 80.00 X seal.exp.: .69 
... 

manpover: 9 

·0utputs (o} and inputs (1) of the process: 

ACETIC ACID 0 1.000 T /unit • ACETALDEHYDE i .779 T /unit 
ETHYL ACETATE i .000 T /unit 
METHYL ACETATE 0 .036 T /unit 
COOLING WATER i 264.000 m3 /unit 
STEAM i 3.599 T /unit 
PROCESS WATER 1 7.300 •3 /unit 
ELECTRICITY i 293.000 kWh /unit 

• 



• 

8. TECHNOLOGICAL PROFILE 
---------------------

installation: ACETIC ACID FROM ETHYLENE 

capacity: 67500.00T (yearly) 

battery limits: 29.20 mln $ offsites: 83.56 ~ seal.exp.: .68 

manpower: 21 
----... 

Outputs (o) and inputs (i) of the process: 

.h..;KTIC ACID 0 1. 000 T /unit • METHYL ACETATE 0 .036 T /unit 
ETHYLENE i .530 T /unit 
OXYGEN i .312 T /unit 
HYDROCHLORIC ACID i .002 T /unit 
CO-PD CATALYST i 395.500 cc /unit 
ETHYL ACETATE i .005 T /unit 
COOLING WATER i 478.000 m3 /unit 
STEAM i 5.900 T /unit 
PROCESS WATER i 9.300 m3 /unit 
ELECTRICITY i 381.000 kWh /unit 
INERT GAS i 6.000 m3 /unit 

• 

·. 



9. TECHNOLOGICAL PROFILE 
---------------------

installation: ·ACETIC ACID FROM METHANOL 

capacity~ 67500.00 T (yearly) 

battery limits: 27.70 mln $ offsites: 69.31 X seal.exp.: .52 .. 
manpower: 9 -..... 
Outputs (o) and inputs (i) of the process; 

ACETIC ACID 0 1.000 T /unit • METHANOL i .544 T /unit CARBON MONOXIDE i 417.899 m3 /unit CHEMICALS i 5.900 $ /unit 
COOLING WATER i 82.000 m3 /unit STEAM i 2.000 T /unit 
ELECTRICITY i 132.000 kWh /unit 
INERT GAS i 9.300 m3 /unit 



• 

10. TECHNOLOGICAL PROFILE 
---------------------

installation: ACETIC ANHYDRIDE BY DIR.ACETALDEHYDE OX. 

capacity: 113000.00T (yearly) 

battery limits: 33.59 mln $ offsites: 136.60 ~ seal.exp.: .82 

manpover: 15 

Outputs (o) and inputs (i) of the process: 

ACETIC ANHYDRIDE 0 1. 000 T /unit • ACETALDEHYDE i 1.080 T /unit 
ETHYL ACETATE i .006 T /unit 
ACETIC ACID (CRUDE) 0 .208 T /unit 
LIGHT ENDS CREDIT 0 .028 T /unit 
COOLING WATER i 233.000 m3 /unit 
STEAM i 1. 700 T /unit 
PROCESS WATER i 1.600 m3 /unit 
ELECTRICITY i 994.000 kWh /unit 

• 



11. TECHNOLOGICAL PROFILE 
---------------------

installation: ACETIC ANHYDRIDE FROM ACETIC AC.VIA KET. 

capacity: 1130&0.00T (yearly) 

battery limits: 23.20 mln $ offsites: 99.56 ~ seal.exp.: .57 .. 
manpo\ler: 24 

Outputs (o) and inputs (i) of the process: 

ACETIC ANHYDRIDE 
0 1.000 T /unit • ACETIC ACID i 1.233 T /unit TRIETHYL PHOSPHATE i . \102 T /unit AMMONIA (IN AQUEOUS) i .000 T /unit SODIUM ACETATE i .000 T /ur.it BUTYL ACETATE(NORMAL) i .000 T /unit CHEMICALS i 2.000"$ /unit COOLING WATER i 120.000 m3 /unit STEAM i 3.099 T /unit 

ELECTRICITY i 410.000 kWh /unit 
INERT GAS i 5.900 m3 /unit 
NATURAL GAS i 1111.000 T-cal /unit 

• 



• 

12. TECHNOLOGICAL ~~OFILE 
---------------------

installation: ACETIC ANHYDRIDE FROM ACETIC ACID AND METHANOL 

capacity: 113000.00 T (yearly) 

battery·limits: 41.50 mln $ offsites: 58.50 ~ seal.exp.: .67 

manpo~er: 18 

Outputs (o) and inputs (i) of the process: 

ACETIC ANHYDP.IDE 0 1. 000 T /unit • METHANOL i .353 T /unit 
ACETIC ACID i .604 T /unit 
CARBON MONOOXIDE i 272.000 T /unit 
POTASSIUM ACETATE i .705 kg /unit 
CATALYST AND CHEMICALS i 21. 000 $ /unit 
CO-JL I NG WATER i 147.000 m3 /unit 
STEAM i 4.200 T /unit. 
ELECTRICITY i 168.000 !tWh /unit 

• 

·. 

f .. 
' 



' 
' ' 
' ,I 

• 

• 

13. TECHNOLOGICAL PROFILE 
---------------------

installation: ACETYLENE BY PARTIAL OXIDATION 

capacity: 22500.00 T (yearly) 

battery limits: 34.00 mln $ offsites: 28.52 % seal.exp.: .61 

manpower: 24 

Outputs (o) and inputs (i) of the pr~cess: 

ACETYLENE 0 1.000 T /unit 
BTX FROM ACETYLENE UNIT 0 .048 T /unit 
FOEL GAS 023889.000 T-cal /unit 
PETROLEUM COKE 0 .349 T /;..nit 
NATORAL GAS 154394.001) T-cal /unit 
OXYGEN i 5.139 T /unit 
N-METHYL-2-PYROLIDONE ... .003 T /unit 
SULFURIC ACID i .130 T /unit 
CAUSTIC SODA i .079 T /unit 
RESIDUAL OIL (3%5) i .299 T /unit 
COOLING WATER i 66.000 m3 /unit 
STEAM 0 5.300 T /unit 
PROCESS WATER i .319 m3 ·/unit 
ELECTRICITY i 141.000 kWh /unit 
n:ERT GAS i 1.899 m3 /unit 

·. 



14. TECHNOLOGICAL PROFILE 
---------------------

installation: ACRYLIC ACID BY TWO~STAGC VAPOR-PHASE 

capacity: 45000.00T (yearly) 

battery limits: 54.20 mln $ offsites: 33.76 X seal.exp.: .76 

manpower: 15 ---... 
Outputs (o) and inputs (i) of the process: 

ACRYLIC ACID 0 1. 000 T /unit • ACETIC ACID (CRUDE) 0 .046 T /unit 
PROPYLENE i .723 T /unit 
ETHYL ACETATE i .010 T /unit 
OXYGEN i .456 T /unit 
MO CATALYST i .001 T /unit 
HYDROQUINONE i .003 T /unit 
HEAT TRANSFER MEDIUM i .000 T /unit 
COOLING WATER i 201. 000 m3 /unit 
STEAM i 2.799 T /unit 
ELECTRICITY i" 556.000 kWh /;.:nit 

• 



15,16. TECHNOLOGICAL PROFILE 
--------~------------

installation: ACRYLONITRILE BY PROPYLENE AMMOOXIDATION 

capacity: 90000.00T (yearly) 

battery limits: 88.50 mln $ offsites: 42 93 ~ 1 85 • 4 sea .exp.: . ... 
manpower: 15 

Outputs (o) and inputs (i) of the process: 

• iiCi<YLONITRILE 0 1. 000 T /unit 
HYDROGEN CYANIDE 0 .107 T /unit 
PROPYLENE i 1. 090 T /unit 
AMMONIA i .462 T /unit 
SULFURIC ACID i .203 T /unit 
OXALIC ACID i .000 T /unit 
CATALYST AND CHEMICALS i 42.400 $ /uni".;. 
COOLING WATER i 369.000 m3 /unit 
STEAM i .200 T iunit 
PROCESS WATER i 3.700 m3 /unit 
ELECTRICITY i 234.000 kWh /unit 

• 

·. 



17. TECHNOLOGICAL PROFILE 

installation: ADIPIC ACID FROM.CYCLOHEXANE VIA KA OIL 

capacity: 70000.00 T (yearly) 

battery limits: 55.59 aln $ offsites: 48.~8 % seal.exp.: .63 

manpower: 21 - ....... 

Outputs (o) and inputs (i) of the process: 

ADIPIC ACID 0 1.000 T /unit • MIXED DIBASIC ACID 0 .145 T /unit 
CYCLOHEXANE i .776 T /unit 
CAUSTIC SODA i .066 T /unit 
COBALT NAPHTHENATE i .000 T /unit 
NITRIC ACID(60%) i .631 T /unit 
CUPRIC NITRATE i .000 T /unit 
AMMONIUM VANADATE i .000 T /unit 
COOLING WATER i 359.000 m3 /unit 
STEAM i 6.500 T /unit 
PROCESS WATER i .750 m3 /unit 
ELECTRICITY i 93.000 kWh /unit 

• 



18. TECHNOLOGICAL PROFILE 
---------------------

installation: ADIPONITRILE FROM ACBYLONITRILE 

capacity: 42500.00$ . (yearly) 

battery limits: 31.20 mln $ offsites: 55.00 ~ seal.exp.: .00 

manpower: 57 

Outputs (o) and inputs {i) of the process: 

ADIPONITRILE 0 1. 000 T /unit • ACRYLONITRILE i 1. 042 T /unit 
CHEMICALS i 23.100 $ /unit 
INERT GAS i 28.000 m3 /unit 
FOEL i 1822.000 T-cal /unit 
ELECTRICITY i 4431. 000 kWh /unit 
STEAM i 10.000 T /unit 
COOLING WATER i 927.000 m3 /unit 

• 



19. TECHNOLOGICAL PROFILE 
---------------------

installation: ALKYD RESINS 

capacity: 5000.00 T (yearly) 

battery limits: 2.50 mln $ offsites: 20.00 % s~al.exp.: .00 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

ALKYD RESINS 0 1.000 T /unit • PENTAERITHRITOL TECH i .200 T /unit 
PHTHALIC ANHYDRIDE i .300 T /unit 
LINEN OIL i .600 T /unit 
ELECTRICITY • i 150.000 kWh /unit 
COOLING WATER i 1. 000 m3 /unit 
STEAM i 1. 200 T /unit 
FUEL i 650.000 T-cal /unit 

• 



20. TECHNOLOGICAL PROFILE 
---------------------

installation: ALLYL CHLORIDE Bl CHLORINATION OF PROP. 

capacity: 45000.00 T (yearly) 

battery limits: ·15.50 mln $ offsites: 35.48 X seal.exp.: .58 

manpower: 9 
'· .. 

Outputs (o) and inputs (i) of the process: 

ALLYL CHLORIDE 0 1.000 T /unit • HYDROCHLORIC ACID (DILUTE) 0 .639 T /unit 
DICHLOROPROPYLENES 0 .270 T /unit 
PROPYLENE i .731 T /unit 
CHLORINE i 1. 324 T /unit 
CAUSTIC SODA i .010 T /unit 
COOLING WATER i 128.000 m3 /unit 
STEAM i l.~'99 T /unit 
ELECTRICITY i 701.000 kWh /unit 

• • 

" I 



21. TECHNOLOGICAL PROFILE 
---------------------

installation: ANILINE BY VAPOR-PHASE REDUCTION 

capacity: 45000.00 T (yearly) 

battery limits: 11.10 mln $ offsites: 43.24 ~ seal.exp.: .58 

manpo~er: 9 

Outputs (o) and inputs (i) of the process: 

ANILINE 0 1. 000 T /unit • MONONITROBENZINI i 1.348 T iunit 
HYDROGEN i 866.099 m3 /unit 
CU CATALYST i .000 T /unit 
COOLING WATER i 70.000 m3 /unit 
STEAM 0 1.100 T /unit 
PROCESS WATER i .209 m3 /unit 
ELECTRICITY i 73.000 kWh /l .. '\it 
FUEL i 22.219 T-cal /unit 
INERT GAS i 2.299 m3 /unit 

• 



22. TECHNOLOGICAL PROFILE 
---------------------

installation: ANTHRAQUINONI FROM NAPHTAL!NI 

capacity: 5000.00 T (yearly) 

battery limits: 29.50 aln $ offsites: 31.18 ~ seal.exp.: .80 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

ANTHRAQUINONE 0 1.000 T /uni"t; • PHTHALIC ANHYDRIDE 0 .839 T /unit 
NAPHTALRNE i 1. 789 T /unit 
BUTADIENE i .280 T /unit 
CAUSTIC SODA i .050 T /unit 
SULFUR i .000 T /unit 
STEAM 0 4.900 T /unit 
PROCESS WATER i 5.199 m3 /unit 
ELECTRICITY i 2954.000 kWh /unit 
INERT GAS i 3.700 •3 /unit 
NATURAL GAS i 5556.000 T-cal /unit 

• 

. 
i 
I 



23,24. TECHNOLOGICAL PROFILE 
---------------------

installation: AROMATIC SOLVENT 

capacity: 100000.00 T (yearly) 

battery limits: 3.00 mln $ offsites: .00 ~ seal.exp.~ .00 
manpower: 9 

Outputs (o) and inputs {i) of the process: 

AROMATIC SOLVENT 
0 1.000 T /unit • TOLUENE 
0 .300 T /unit MIXED XYLENES " 1.350 T /unit . C0'1LING WATER i 4.000 •3 /unit STEAM i .500 T /unit ELECTRICITY i 10.000 kWh /unit 

• 



25. TECHNOLOGICAL PROFILE 
---------------------

installation: ASCORBIC ACID VIA THE TEICHSTEIN SYNTH. 

capacity: 2300.00 T (yearly) 

battery limits: 57.70 •ln $ offsites: 26.68 X seal.exp.: .50 -
Outputs (o) and inputs (i) of the process: 

ASCORBIC ACID 0 1.000 T /uni~ • METHANOL 0 1.381 T /unit 
SODIUM SULFATE 0 5.679 T /unit 
ACF.TONF./MF.THANOL AzgorR 0 .910 T /unit 
DEXTROSE MONOHYDRATE i 2.240 T /unit 
HYDROGEN i 506.000 m3 /unit 
ACETONE i 1.179 T /unit 
SC~IUM METHYLATE,25X i 1.480 T /unit 
CHLORINE i 2.299 T /unit 
SOLFORIC ACID (AS 94~) i 1.590 T /unit 
HCL ACID (AS 20 BE) i 1.230 T /unit 
CAUSTIC SODA i 2.174 T ~-/unit 
CORN STEEP LIQUOR,50~ i .060 T ·/unit 
BENZENE i .039 T /unit 
CATALYST AND CHEMICALS i 349.399 $ /unit 
COOLING WATER i 2445.000 m3 /unit 
STEAM i 22.000 T /unit 
PROCESS WATER i 59.000 m3 /unit 
ELECTRICITY i 5247.000 kWh /unit 

• 



-

26. TECHNOLOGICAL PROFILI 
---------------------

installation: BENZENE FROM TOLUENE. 

capacity: 40000.00 T (yearly) 

battery limits: 8.50 mln $ offsites: 42.35 ~ seal.exp.: .57 

aanpo~~r: 6 

Outputs (o) and inputs (i) of the process: 

BENZENE 
0 1.000 T /unit • FUEL GAS 0 2751.000 T-cal /unit TOLUENE i 1.187 T /unit HYDROGEN (IN OFF-GAS) i 317.299 T /unit CATALYST AND CHEMICALS i .699 $ /unit COOLING WATER i 19.000 m3 /unit STEAM i .060 T /unit 

ELECTRICITY i 83.000 kWh /unit 
NATURAL GAS i 580.000 T-cal /unit 

• 



27. TECHNOLOGICAL PROFILE 
---------------------

installation: BISPHENOL A FROM.PHENOL AND ACETONE 

capacity: 25000.00 T (yearly) 

battery liaits: 18.20 aln $ offsites: 55.49 X seal.exp.: .62 

aanpower: 21 

Outputs (o) and inputs (i) of the process: 

PHENOL i .878 T /unit • ACETONE i .287 T /unit 
CAUSTIC SODA i .002 T /unit 
CHEMICALS i 4.599 $ /unit 
COOLING WATER i 442.000 m3 /unit 
STEAM i 6.800 T /unit 
ELECTRICITY i 165.000 kWh /unit 
INERT GAS i 39.000 m3 /!init 
NATURAL GAS i 861.000 T-cal /unit 
BISPHENOL A(EPOXY GRADE) 0 1.000 T /unit 
FUEL i 409.000 T-cal /unit 

• 

·. 



28. TECHNOLOGICAL PROFILE 
---------------------

installation: BUTADIENE (BASF) . 

capacity: 25000.00 T (yearly) 

battery liaits: 8.60 aln $ offsites: 34.88 ~ seal.exp.: .49 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• BUTADIENE 0 1. 000 T /unit 
MIXED BUTYLENES(BOTADIENE RAFFINATE) 0 1.286 T /unit 
C4 FRACTION i 2.339 T /unit 
METHYL-N 2-PYRROLIDONE i .000 T /unit 
CHEMICALS i 2.000 $ /unit 
COOLING WATER i 83.000 m3 /unit 
STEAM i 1.600 T /unit 
ELECTRICITY i 123.000 kWh /unit 

• 



--------~---------

29. TECHNOLOGICAL PROFILE 
---------------------

installation: BUTADIENE FROM METHYL METHACRYLATE RAF. 

capacity: 25000.00T (yearly) 

battery limits: 8.60 mln $ offsites: 34.80 ~ seal.exp.: .48 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• BUTADIENE 0 1. 000 T /unit 
MIXED BUTYLENES(BUTADIENE RAFFINATE) 0 1.286 T /unit 
BUTADIENE-RICH STREAM i 2.339 T /unit 
METHYL-N 2-PYRROLIDONE i .000 T /unit 
CHEMICALS i 2.000 $ /unit 
STEAM i 1.600 T /unit 
ELECTRICITY i 123.000 kWh /unit 
COOLING WATER i 83.000 m3 /unit 

• 



30. TECHNOLOGICAL PROFILE 
---------------------

installation: BOTADIENE FROM N~BOTENES (PETRO-TEX) 

capacity: 25000.00 T (yearly) 

battery limits: 16.70 aln $ offsites: 48.50 ~ seal.exp.: .63 

manpover: 12 
·-. 

Outputs (o) and inputs (i) of the process: 

BUTADIENE 0 1.000 T /unit • MTBE RAFFINATE i 1.115 T /unit 
CATALYST AND CHEMICALS i 7.900 $ /unit 
COOLING WATER i 495.000 m3 /unit 
STEAM i 6.599 T /unit 
PROCESS WATER i 7.699 m3 /unit 
ELECTRICITY i 397.000 kWh /unit 
FUEL i 2222.000 T-cal /unit 

• 



31. TECHNOLOGICAL PROFILE 
---------------------

installation: BUTENE-1 FROM MTBE RAFFINATE 

capacity: 20000.00 T (yearly) 

battery limits: e.oo mln $ offsites: 95.00 % seal.exp.: .64 

manpower: 3 

Outputs (o) and inputs Ci) of the process: 

BUTENE-1 0 1. 000 T /unit • MTBE RAFFINATE i 1. 087 T /unit 
HYDROGEN i 56.700 m3 /U'lit 
CATALYST AND CHEMICALS i 1. 299 $ /unit 
CATALYST,MTB& i .000 T /unit 
COOLING WATER i 171. 000 m3 /unit 
STEAM i 6.800 T /un:.-t 
ELECTRICITY i 71. 000 kWh /unit 
NATURAL GAS i 133.000 T-cal /unit 

• 



32. TECHNOLOGICAL PROFILE 
---------------------

installation: BUTENE-1 HIGH PURITY 

capacity: 20000.00 T (yearly) 

battery limits: 7.20 mln $ offsites: 100.00 ~ seal.exp.: .68 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

BUTENE-1 0 1. 000 T /unit • ISOMERIZED B-B 0 .054 T /unit 
ISOBUTYLENE RAFFINATE CBUTENES FEED) i 1. 062 T /unit 
MOJ,ECrJLAR SIEVES i .001 T /unit 
HKXENE-HEXANE(DESOBENT) i .000 T /unit 
CATALYST AND CHEMICALS i 2.200 $ /unit 
COOLING WATER i 82.000 m3 /unit 
STEAM i 2.500 T /unit 
ELECTRICITY i 57.000 kWh /unit 
FUEL i 16.670 T-cal /unit 
INERT GAS i 5.199 m3 /unit 
NATURAL GAS i 11.109 T-cal /unit 

• 



33. TECHNOLOGICAL PROFILE 
---------------------

installation: BUTYL(ISOBUTYL) ACETATE 

capacity: 20000.00 T (yearly) 

battery limits: 25.00 mln $ offsites: 32.00 ~ seal.exp.: .65 

manpower: 12 
...... 

Outputs (o) and inputs (i) of the process: 

BUTYL ACETATE(NORMAL) 0 1. 000 T /unit • ACETIC ACID i .499 T /unit 
BUTANOL-N i .646 T /unit 
SULFURIC ACID i .002 T /unit 
COOLING WATER i 2.000 m3 /unit 
ELECTRICITY i 80.000 kWh /unit 

• 

·. 



34. TECHNOLOGICAL PROFILE 

installation: BUTYL ACRYLATE 

capacity: 25000.00 T (yearly) 

battery limits: 8.60 mln $ offsites: 82.55 % seal.exp.: .60 

manpo~er: 9 

Outputs (o) and inputs (i) of the process: 

BUTYL ACRYLATE 0 1. 000 T /unit • ACRYLIC ACID i .592 T /unit 
BUTANOL-N i .609 T /unit 
SULFURIC ACID i .060 T /unit 
CAUSTIC SODA i .070 T /unit 
HYDROQUINONE i .001 T /unit 
COOLING WATER i 159.000 m3 /unit 
STEAM i 6.500 T /unit 
PROCESS WATER i 13.000 m3 /unit 
ELECTRICITY i 22.000 kWh /unit 
INERT GAS i. 7.099 m3 /unit 

• 



35. TECHNOLOGICAL PROFILE 
---------------------

installation: BUTYL RUBBER 

capacity: 5000.00 T (yearly) 

battery limits: 12.20 mln $ offsites: 36.88 % seal.exp.: .77 

manpow~r: 3S 

Outputs (o) and inputs (i) of the process: 

BUTYL RUBBER 0 1. 000 T iunit 
ISOBUTYLENE i 1. 006 T iunit 
ISOPRENE i .025 T iunit 
ALUMINIUM CHLORIDE i .000 T /unit 
METHYL CHLORIDE i .036 T /unit 
COOLING WATER i 679.000 m3 /unit 
STEAM i 9.850 T /unit 
PROCESS WATER i 9.300 m3 /unit 
ELECTRICITY i 3150.000 kWh /unit 
NATURAL GAS i 20.000 T-cal /unit 



36, 37. TECHNOLOGICAL PROFILE 
---------------------

installation: CAPROLACTAK FROM CYCLOHEXANE 

capacity: 35000.00 T (yearly) 

battery limits: 68.00 mln $ offsites: 49.41 ~ seal.exp.: .70 

manpower: 84 

Outputs (o) and inputs (i) of the process: 

CAPROLACTAM 0 1. 000 T /unit • AMMONIUM SULFATE 0 1. 750 T /unit 
CYCLOHEXANE i 1. 019 T /unit 
AMMONIA i .800 T /unit 
OLE UM i 1. 360 T /unit 
HYDROGEN i 956.000 m3 /unit 
CAUSTIC SODA i .104 T /unit 
CATALYST AND CHEMICALS i 17.600 $ /unit 
COOLING WATER i 1685.000 m3 /unit 
STEAM i 13.000 T /unit 
PROCESS WATER i 5.800 m3 /unit 
ELECTRICITY l. 419.000 kWh /unit 
INERT GAS i 59.000 m3 ·/unit 
NATURAL GAS i 200.000 T-cal /unit 

• 



38. TECHNOLOGICAL PROFILE 

installation: CAPROLACTAH FROM PHENOL 

cap~city: 35000.00 T (yearly) 

battery li•its: 57-. 79 mln $ offsites: 48.61 X seal.exp.: . 70 

manpower: 81 

Outputs (o) and inputs (i) of the process: 

CAPROLACTAM 0 1. 000 T /··r:.it • AM~ONIUK SULFATE 0 4.400 T /unit 
NITRIC ACID(DILUTE) 0 .050 T /unit 
PHENO:. i .920 T /unit 
AMMONIA i 1.480 T /uni~ 
OLE UM i 1. 360 T /unit 
f flLFUR i .670 T /unit 
HYDROGEN i 556.000 m3 /unit 
CATALYST AND CHEMICALS i 38.599 $ /unit 
COOLING WATER i 1001.000 113 /unit 
STEAK i 9.000 T /unit 
PROCESS WATER i 11.000 m3 /unit 
ELECTRICITY i 207.000 kWh /unit 
INERT GAS i 59.000 113 /unit 
NATURAL GAS i 22.219 T-cal /unit 

• 



39. TECHNOLOGICAL PROFILE 

installation: CARBON BLACI (HAE') 

capacity: 10000.00 T (yearly) 

battery liaits:· 7.60 mln $ offsites: 47.36 X seal.exp.: .57 

Outputs (o) and inputs (i) of the process: 

CARBON BLACK CHAF) 0 1.000 T /unit. • FUEL GAS 0 2067.000 T-cal /unit 
CARBON BLACK OIL i 1.501 T /unit 
MOLASSES i .005 T /unit 
COOLING WATER i 126.000 m3 /unit 
PROCESS WATER i 10.000 m3 /unit 
ELECTRICITY i 421.000 kWh /unit 
STEAM 0 .630 T /unit 
OXYGEN i 1.269 T /unit. 

• 



40. TECHNOLOGICAL PROFILE 

installation: CARBON DISULFIDE. 

capacity: 45000.00 T (yearly) 

battery limits: 15.10 •ln $ offsites: 50.99 ~ seal.exp.: .70 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

CARBON DISULFIDE 0 1. 000 T /unit • NATURAL GAS i 5.485 T-cal /U:'\it 
SULFUR i .876 T /unit 
CAUSTIC SODA i .000 T /unit 
SILICA GIL i .000 T /unit 
CATALYST AND CHEMICALS i 10.600 $ /unit 
COOLING WATER i 27.000 m3 /unit 
STEAM 0 3.400 T /unit 
PROCESS WATIR i .200 m3 /unit 
ELECTRICITY i 201.000 kWh /unit 

• 



41,42. TECHNOLOGICAL PROFILE 

installation: CARBON HONOOXIDI FROM SYNTGAS 

ca.pacity: 27300000.00 •3 . (yearly) 

battery limits: 3.30 mln $ offsites: 15.15 X seal.exp.: .SS 

aanpover: 6 

Outputs (o) and inputs (i) of the process: 

CARBON MONOXIDE 0 1. 000 m3 /unit 
HYDROGEN 0 2.875 m3 /unit 
FUEL GAS 0 .340 T-cal /uni~ 
SYNTHESIS GAS(3:1) i 4.550 113 /unit 
COOLING WATER i .013 m3 /unit 
ELECTRICITY i .537 kWh /unit 



43. TECHNOLOGICAL PROFILE 

installation: CELLULOSE ACETATE 

capacity: 25000.00 T (yearly) 

battery limits: 19.00 mln $ offsites: 21.05 % seal.exp.: .65 

11anpower: 99 

Outputs (o) and inputs (i) of the process: 

CELLULOSE ACETATE 0 1. 000 T /unit • CELLULOSE i .699 T /unit 
ACETIC ANHYDRIDE i 1. 500 T /unit 
ACETIC ACID i .200 T /unit 
ELECTRICITY i 800.000 kWh /unit 
COOLING WATER i 500.000 m3 /unit 
STEAM i 60.000 T /unit 
PROCESS WATER i 2.000 113 /unit 

• 

. • 



44. TECHNOLOGICAL PROFILE 

installation: CELLULOSE FIBRES 

capacity: 10000.00 T (yearly) 

battery limits: 20.00 aln $ offsites: 5.00 ~ seal.exp.: .70 

manpower: 14 

Outputs (o) and inputs (i) of the process: 

CELLULOSE FIBERS 0 1. 000 T /unit • CELLULOSii: i 1.200 T /unit 
SULFURIC ACID i 1. 725 T /unit 
CARBON DISULFIDE i .405 "' /unit . 
CAUSTIC SODA i 1.100 T /unit 
PROCESS WATER i 1100.000 m3 /unit 
ELECTRICITY i 4500.000 kWh /unit 

• 



45,46 TECHNOLOGICAL PROFILE 
---------------------

installation: CHLORINE (MEMBRANE PROCESS) 

capacity: 180000.00 T {yearly) 

battery limits: 83.50 mln $ offsites: 55.08 % seal.exp.: .78 

manpower: 27 --
Outputs (o) and inputs (i) of the process: 

CHLORINE 0 1. 000 T /unit • CAUSTIC SODA 0 1.143 T /unit 
SULFURIC ACID{IN 65%) 0 .009 T /unit 
FUEL GAS 0 916.000 T-cal /unit 
SALT i 2.430 T /unit 
SODIUM CARBONATE i .034 T /unit 
SULFURIC ACID i .009 T /unit 
MEMBRANE i 166.899 SQCM /unit 
HYDROCHLORIC ACID i .011 T /unit 
COOLING WATER i 152.000 m3 /unit 
STEAM i .089 T /unit 
PROCESS WATER i 3.700 m3 /unit 
ELECTRICITY i 2798.000 kWh /unit 

• 



47 - 50. TECHNOLOGICAL PROFILE 

installation: CHLOROMETHANES 

capacity: 15000.00 T (yearly) 

battery limits: 18.00 mln $ offsites: 60.55 % seal.exp.: .00 

manpower: 12 

Outputs {o) and inputs (i) of the process: 

METHYLENE CHLORIDE 0 1.000 T /unit • CHLOROFORM 0 .541 T /ur. it. 
CARBON TETRACHLORIDE 0 .082 T /unit 
HCL ACID {as 19.6%) 0 1. 799 T /unit 
HEAVY END FUEL 0 .016 T /unit 
CHLORINE i 2.305 T /unit 
NATURAL GAS i 4400.000 T-cal /unit 
CAUSTIC SODA i .090 T /unit 
SULFURIC ACID i .150 T /uniT. 
ELECTRICITY i 1003.000 kWh /unit 
STEAM -i 7.099 T /unit 
COOLING WATER i 50.000 m3 /unit 

• 



51 - 54. TECHNOLOGICAL PROFILE 

installation: CHLOROMETHANES FROM METHANOL AND CHLOR. 

capacity: 22500.00 T (yearly) 

battery limits: 18 .10 mln $ off~d tes: 60. 22 % seal. exp.: . 50 

manpower: 12 

Outputs {o) and inputs (i) of the process: 

METHYLENE CHLORIDE 0 1. 000 T /unit • CARBON TETRACHLORIDE 0 .036 T /unit 
CHLOROFORM 0 .285 T /unit 
HYDROCHLORIC ACID(AS 19.6%) 0 .620 T /unit 
HEAVY END FUEL 0 .030 T /unit 
METHANOL i .476 T /unit 
CHLORINE i 1. 276 T /unit 
CHEMICALS i .899 $ /unit 
COOLING WATER i 219.000 m3 /unit 
STEAM i 3.950 T /unit 
PROCESS WATER i .490 m3 /unit 
ELECTRICITY i 557.000 kWh /unit 
INERT GAS i 1. 259 JD3 ·/unit 

• 



55. TECHNOLOGICAL PROFILE 

installation: CITRIC ACID 

capacity: 25000.00 T (yearly) 

battery limits: 43.00 mln $ offsites: 39.53 % seal.exp.: .00 

manpower: 21 

Outputs (o) and inputs (i) of the process: 

CITRIC ACID 0 1. 000 T /unit • MOLASSES i 4.000 T /unit 
SULFURIC ACID i .699 T /unit 
LIME i .500 T /unit 
CATALYST AND CHEMICALS i 60.000 $ /unit 
ELECTRICITY i 150.000 kWh /unit 
COOLING WATER i 3.000 m3 /unit 
PROCESS WATER i 2.000 m3 /unit 

• 



56. TECHNOLOGICAL PROFILE 

installation: CUMENE FROM BENZENE AND PROPYLENE 

capacity: 62500.00 T (yearly) 

battery limits: 9.00 mln $ offsites: 63.33 % seal.exp.: .63 

manpo~er: 6 

Outputs (o) and inputs (i) of the process: 

CUM ENE 0 1. 000 T /unit • HEAVY ENDS CREDIT 0 .048 T /unit 
BENZENE i .673 T /unit 
PROPYLENE i .378 T /unit 
PHOSPHORIC ACID CATALYST i .001 T /unit 
COOLING WATER i 8.600 m3 /unit 
STEAM 0 .680 T /unit 
PROCESS WATER i .630 m3 /unit 
ELECTRICITY i 16.000 kWh /unit 
FUEL i 1000.000 T-cal /unit 

• 



57. TECHNOLOGICAL PROFILE 

installation: CYCLOHEXANE BY HYDROGENATION OF BENZENE 

capacity: 50000.00 T (yearly) 

battery limits: 5.20 mln $ offsites: 32.69 ~ seal.exp.: .61 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

• CYCLOHEXANE 0 1.000 T /unit 
FUEL GAS 0 928.000 T-cal /unit 
BENZENE i .931 T /unit 
HYDROGEN i 811.599 m3 /unit 
COOLING WATER i 17.000 m3 /unit 
PROCESS WATER i .920 m3 /unit 
ELECTRICITY i 68.000 kWh /unit 

• 



58. TECHNOLOGICAL PROFILE 
---------------------

installation: DI-ETHYLHEXYL ADIPATE 

capacity: 35000.00 T (yearly) 

battery limits: 5.10 mln $ offsites: 70.58 % seal.exp.~ .57 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• DI-ETHYLHEXYL ADIPATE 0 1. 000 T /unit ETHYLHEXANOL-2 i .779 T /unit 
ADIPIC ACID i .440 T /unit 
ACTIVATED CARBON i .000 T /unit 
CATALYST AND CHEMICALS i 1. 500 $ /unit 
CAUSTIC SODA i .005 T /un!.t 
COOLING WATER i 29.000 m3 /unit 
STEAM i .500 T /unit 
ELECTRICITY i 33.000 kWh /unit 

• 



59. TECHNOLOGICAL PROFILE 

installation: DI-N-BUTYL PHTHALATE 

capacity: 50000.00 T (yearly) 

battery limits: 5.10 mln $ offsites: 70.58 X seal.exp.: .57 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• DI-N-BOTYL PHTHALATE 0 1. 000 T /unit 
PHTHALIC ANHYDRIDE i .560 T /unit 
STEAM i .500 T /unit 
COOLING WATER i 29.000 m3 /unit 
BUTANOL-N i .670 T /unit 
ELECTRICITY i 33.000 kWh /unit 
ACTIVATED CARBON i .000 T /unit 
CAUSTIC SODA i .005 T /unit 

• 



60. TECHNOLOGICAL PROFILE 

installation: DI-OCTYLPBTALATE FROM PHTALIC ANHYDRIDE 

capacity: 35000.00 T (yearly) 

battery liaits: 5.10 mln $ offsites: 70.58 X seal.exp.~ .57 

manpo~er: 9 
--

Outputs (o) and inputs (i) of the process: 

• DI-OCTYL PHTHALATK(DOP) 0 1. 000 T /unit 
ETHYLHEXANOL-2 i .690 T /unit 
PHTHALIC ANHYDRIDE i .389 T /unit 
CHEMICALS i 1.500 $ /unit 
CAUSTIC SODA i .005 T /unit 
ACTIVATED CARBON i .000 T /unit 
COOLING WATER i 29.000 m3 /unit 
STEAM i .500 T /unit 
ELECTRICITY i 33.000 kWh /unit 

• 



61. TECHNOLOGICAL PROFILE 
---------------------

installation: DINITROTOLOENE BY.NITRATION OF TOLUENE 

capacity: 30000.00 T (yearly) 

battery limits: 13.70 mln $ offsites: 31.38 % seal.exp.: .47 

manpo~er: 9 

Outputs (o) and inputs (i) of the process: 

• DINITROTOLOENE 0 1.000 T /unit 
TOLUENE i .525 T /unit 
NITRIC ACID(60%) i .178 T /unit 
NITRIC ACID(99%) i .544 T /unit 
SULFURIC ACID i .027 T /unit 
COOLING WATER i 24.000 m3 /unit 
STEAM i .220 T /unit 
ELECTRICITY i 49.000 kWh /unit 
FUEL i 1111.000 T-cal /unit 

• 



62. TECHNOLOGICAL PROFILE 

installation: DMT FROM P-XYLENE 

·::apaci ty: 75000.00 T (yearly) 

battery limits: 74.00 mln $ offsites: 37.56 ~ seal.exp.: '7~ 

• •O 

manpower: 21 

Outputs (o) and inputs (i) of the process: 

• DIMETHYL TEREPHTHALATE 0 1. 000 T /unit 
XYLENE-P i .630 T /unit 
METHANOL i .378 T /unit 
COBALTOUS OCTANOATE i .001 T /unit. 
MANGANOUS OCATNOATE i .001 T /unit 
COOLING WATER i 73.000 m3 /unit 
STEAM i 1. 500 T /•.mi "t 
PROCESS WhTER .. .080 m3 /uni't ... 
ELECTRICITY i 417.000 kWh /ur.i't 
NATURAL GAS i 1500.000 T-cal /unit 

• 



63. TECHNOLOGICAL PROFILE 

installation: EFICHLOROHYDRIN 

capacity: 45000.llO T (yearly) 

battery limits: 10.30 mln $ offsites: 60.19 ~ seal.exp.: .58 

manpoW'er: 12 

Outputs (o) and inputs (i) of the process: 

• EPICHLOROHYDRIN 0 1.000 T /unit 
ALLYL CHLORIDE i .977 T /unit 
CHLORINE i .902 T /ur:i t 
LIME i .764 T /unit 
COOLING WATER i 108.000 m3 /unit 
STEAM i 5.800 T /unit 
PROCESS WATER i 41.000 m3 /unit 
ELECTRICITY i 99.000 kWh /unit 

• 



64. TECHNOLOGICAL PROFILE 

installation: EPICHLOROHYDRIN FRO~ CHLORINE AND PROP. 

capacity: 45000.00 T (yearly) 

battery limits: 25.79 mln $ offsites: 43.79 % seal.exp.: .59 

m~npower: 21 

Outputs (o) and inputs (i) of the process: 

• EPICHLOI<OHYDRIN 0 1.000 T iunit 
HYDROCHLORIC ACID (DILUTE) 0 .625 T /unit 
DICHLOROPROPYLENES 0 .264 T /unit 
PROPYLENE i .713 T /unit 
CHLORINE i 2.196 T /unit 
CAUSTIC SODA i .009 T /anit 
£,IME i .764 T /unit 
COOJ.,ING WATER i 233.000 m3 /unit 
STEAM i 7.099 T /~mit 

PROCESS WATER i 41.000 m3 /unit 
ELECTRICITY i 785.000 kWh /unit 

... 

• 



65. TECHNOLOGICAL PROFILE 

installation: EPOXY, LIQUID, DGEBA 

capacity: 22500.00 T (yearly) 

battery limits: 11.80 mln $ offsites: 55.08 % seal.exp.: .51 

mar.power: 12 

Outputs (o) and inputs (i) of the process: 

• EPOXY ,LIQUID, DGEBA 0 1.000 T /u::1i·t 
BISPHENOL ACEPOXY GRADE) i .674 T /uni'-
EPICHLOROHYDRIN i .555 T /u!:it 
ISOPROPANOL i .059 T /unit 
METHYL ISOBUTYL KETONE i .033 T iuni ~. 
SODIUM DIHYDROPHOSPHATE i .011 T · /un::.~ 
CAUSTIC SODA i .244 T /unit 
TMAC i .003 T /unit 
COOLING WATER i 84.000 m3 /un:.. +, 

STEAM i 2.299 T /unit 
PROCESS WATER i 2.299 m3 /unit 
ELECTRICITY i 126.000 kWh /unit 
INERT GAS i 25.000 m3 /unit 

• 



66. TECHNOLOGICAL PROFILE 

installation: ETHANOL (95%) 

capacity: 67500.00 T (yearly) 

battery limits: 22.60 mln $ offsites: 64.15 % seal.exp.: .72 

manpower: 24 

Outputs (o) end inputs (i) of the process: 

• ETHANOL (95 VOL %) 0 1.000 T /unit 
DDGS,DRY 0 .770 T /unit 
MOLAf.SES i 3.647 T /unit 
HCL ACID (AS 22 BE) i .039 T /unit 
AMMONIUM SULFATE i .002 T /unit 
COOLING WATER i 163.000 m3 /unit 

STEAM i 9.199 T /l~~i t 

PROCESS WATER i 15.000 m3 /unit 

ELECTRICITY i 306.000 kWh /unit 

• 



67. TECHNOLOGICAL PROFILE 

installation: ETHYL ACETATE 

capacity: 20000.00 T (yearly) 

battery limits: 25.00 mln $ offsites: 32.00 % seal.exp.: .00 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

• ETHYL ACETATE 0 1. 000 T /unit 
SULFURIC ACID i .050 T /nnit 
!t<~li:'l'T<~ AC rJ) i .623 T /unit 
KTHANOL (95 VOL %) i .561 T /unit 
COOLING WATER i 3.000 m3 /unit 
PROCESS WATER i 1. 500 m3 /unit 

ELECTRICITY i 70.000 kWh /unit 

•• 



68. TECHNOLOGICAL PROFILE 

installation: ETHYL ACRYLATE 

.-::apaci ty: 25000.00 T (yearly) 

battery limits: 8.60 mln $ offsites: 82.55 % sc~l.exp.: s~ 
' 

manpower: 9 

~1tput~ (o) and inputs (i) of the process: 

• ETHYL ACRYLATE 0 1. 000 T /uni T, 

BUTYLAMINE-N i .769 T /ur.i t. 
ETHANOL i .483 T /unit 
SULFURIC ACID i .060 T /unit 
CAUSTIC SODA i .068 T /·.ini t 
HYDROQUINONE i .001 T ,'tlni t 
COOLING WATER i 151.000 ro3 -'unit 
STEAt1 i 6.300 T /u:i.it 

PROCESS WATER i 14.000 m3 /un:. t. 
ELECTRICITY i 13.000 kWh /unit 
INERT GAS i 7.099 m3 /unit. 

• 



69. TECHNOLOGICAL PROFILE 

installation: ETHYLBENZENE BY VAPOR-PHASE ALK. BENZEN 

capacity: 250000.00 T (yearly) 

battery limits: 15.20 mln $ offsites: 74.34 % seal.exp.: .72 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• ETHYLBENZENE 0 1. 000 T /unit 
BENZENE i .747 T /unit 
ETHYLENE i .273 T /unit 
CATALYST(ALK) i .000 T /unit 
COOLING WATER i 1. 700 m3 /unit 
STEAM 0 .349 T /unit 
PROCESS WATER i 1. 700 m3 /unit 
ELECTRICITY i 11. 000 kWh /ur.i. t 

INERT GAS i 2.799 m3 /uni~ 

NATURAL GAS i 628.000 T-cal /unit 

• 



70. TECHNOLOGICAL PROFILE 

installation: ETHYLENE DICHLORIDE.BY CHLORINATION 

capacity: 180000.00 T (yearly) 

battery limits: 3.90 mln $ offoites: 130.76 X seal.exp.: .67 

manpower: 3 

Outputs (o) and inputs (i) of the process: 

• ETHYLENE DICHLORIDE ':> 1. 000 T /unit. 
HEAVY END 0 .048 T /unit 
ETHYLENE i .302 T /unit 

CHLORINE i .753 T /unit 

COOLING WATER i 42.000 m3 /unit 

PROCESS WATER i .010 m3 /unit 

STEAM 0 .070 T /unit 

• 



71. TECHNQLOGICAL PROFILE 

installation: ETHYLENE DICHLORIDE.BY OXYCHLORINATION 

.-:apaci ty: 180000.00 T (yearly) 

battery limits: 18.40 mln $ offsites: 58.15 % seal.exp.: .66 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• ETHYLENE DICHLORIDE 0 1. 000 T /unit 

CHLORINE 0 .024 T /unit 
ETHYLENE i .296 T /unit 

HYDROCHLORIC ACID i .764 T /unit 

OXYGEN i .170 T /unit 

ALKYLBENZENE i .000 T /unit 

AHMONIA i .001 T /unit 

CAUSTIC SODA i .000 T /unit 

CATALYST AND CHEMICALS i 2.000 $ /uni7.. 

COOLING WATER i 87.000 m3 /unit 

STF.AM i .170 T /uni.t 

PROCESS WATER i .030 m3 /unit 

ELECTRICITY i 29.000 kWh ·/unit 

• 



72 - 74. TECHNOLOGICAL PROFILE 

installation: ETHYLENE GLYCOL 

capacity: 90000.00 T (yearly) 

battery limits: 12.70 mln $ offsites: 111.81 % seal.exp.: .69 

manpower: 12 

Outputs (o) a~d inputs (i) of the process: 

• ETHYLENE GLYCOL 0 1.000 T /unit 

DIETHYLENE GLYCOL 0 .107 T /unit 

THIETHYLENE GLYCQL 0 .028 T /unit 

ETHYLENE OXIDE i .871 T /unit 

COOLING WATER i 114.000 m3 /unit 

STEAM i 5.300 T /unit 

PROCESS WATER i 4.699 m3 /unit 

ELECTRICITY i 26.000 kWh /unit 

• 



75 - 78. TECHNOLOGICAL PROFILE 

installation: ETHYLENE GLYCOh AND ETHYLENE OXIDE 

capacity: 90000.00 T (yearly) 

battery limits: 86.80 mln $ offsites: 52.41 % seal.exp.: .72 

manpower: 30 

Outputs (o) and inputs (i) of the process: 

• ETHYLENE GLYCOL 0 1.000 T /unit 
ETHYLENE OXIDE 0 .871 T /unit 
DIETHYLENE GLYCOL 0 .103 T /unit 
'fRIETHYLENE GLYCOL 0 .027 T /unit 
CARBON DIOXIDE 0 .969 T /un:.t 
FUEL GAS 0 194.000 T-cal /uni\. 

ETHYLENE i 1. 452 T /unit 

OXYGEN i 1.758 T /unit 

CATALYST AND CHEMICALS i 4.599 $ /u~it 

METHANE i .029 T /unit 

POTASSIUM CARBONATE i .003 T /u:-iit. 

COOLING WATER i 516.000 m3 /unit 

STEAM i 2.000 T /unit 

PROCESS WATER i 17.000 m3 /unir. 

ELECTRICITY i 604.000 kWh /unit 

• 

,, 



79. TECHNOLOGICAL PROFILE 

installation: ETHYLENE OXIDE 

capacity: 67500.00 T (yearly) 

battery limits: 56.20 mln $ offsites: 45.37 % seal.exp.: .74 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

ETHYLEtlE OXIDE 0 1. 000 T /u-;.i t 
ETHYLENE i .932 T /unit 
CATALYST AND CHEMIC~LS i 5.099 $ /unit 
COOLING WATER i 280.000 m3 /unit 
STEA:i 0 5.199 T /unit 
PROCESS WATER i 10.000 1!3 /unit 
ELECTRICITY i 899.000 kWh /unit 



80. TECHNOLOGICAL PROFILE 

installation: ETHYLENE OXIDE BY OXYGEN OXIDATION 

capacity: 67500.00 T (yearly) 

battery limits: 38.70 ~ln $ offsites: 54.52 ~ seal.exp.: .75 

manpover: 15 

Outputs (o) and inputs (i) of the process: 

• ETHYLENE OXIDE 0 1. 000 T /unit 
CARBON DIOXIDE 0 .555 T /unit 
FOEL GAS 0 111. 000 T-cal /unit 
ETHYLENE i .839 T /unit 
OXYGEN i 1. 008 T /unit 
CATALYST AND CHEMICALS i 2.599 $ /unit 
METHANE i .016 T /unit 
POTASSIUM CARBONATE i .001 T /unit 
COOLING WATER i 273.000 m3 /unit 
STEAM 0 1.500 T /unit 
PROCESS WATER i 7.099 m3 /unit 
ELECTRICITY i 602.000 kWh /unit 

• 



81-85. TECHNOLOGICAL PROFILE 

installation: ETHYLENEAMINES FROM ETHYLENE DICHLORIDE 

capacity: 6250.00 T (yearly) 

battery limits: 21.10 mln $ offsites: 77.72 ~ seal.exp.: .71 

manpower: 9 

Out.put:o; ( o) and inputs (i) of the process: 

• ETHYLENEDIAMINE EDA 0 1. 000 T /unit 
ETHYLENE DICHLORIDE i 3.924 T /unjt 
AMMONIA i 1. 090 T /unit 
CAUSTIC SODA i 3.130 T /unit 
COOLING WATER i 1074.000 m3 /unit 
STEAM i 52.000 T /unit 
PROCESS WATER i .540 m3 /unit 
ELECTRICITY i 58.000 kWh /u11it 
TETRAETHYLENE PENTAMINE TEPA 0 .280 GM /unil;. 
TRIETHYLENE TETRAMINE 0 .300 T /unit 
DIETYLENETRIAMINE DETA 0 .419 T /unit 

• 



86 .-87. TECHNOLOGICAL PROFILE 

installation: FATTY ACIDS 

capacity: 50000.00 T (yearly) 

battery limits: 45.00 mln $ offsites: 11.11 ~ seal.exp.: .00 

;nanpower: 12 

Outputs (o) and inputs (i) of the process: 

• FATTY ACIDS 0 1.000 T /unit 
GLYCERIN CRUDE 0 .115 T /unit 
PALMITIC OIL i 1.144 T .·unit 

COOLING WATER i 60.000 m3 /unit 
STEAM i 1. 759 T /unit 
ELECTRICITY i 31.500 kWh /unit 

• 



88 - 89. TECHNOLOGICAL PROFILE 

installation: FLUOROCARBON 11.BY LIQUID-PHASE 

capacity: 20000.00 T (yearly) 

battery limits: 5.70 mln $ offsites: 200.0 ~ seal.exp.: .63 

manpower: 15 

Outputs {o) and inputs (i) of the process: 

• FLUOROCARBON 11 0 1. 000 T /unit 
FLUOROCARBON 12 0 1.500 T /unit 
HYDROCHLORIC ACID (DILUTE) 0 1.194 T /unit 
CARBON TETRACHLORIDE i 3.089 T /unit 
HYDROGEN FLUORIDE i .660 T /unit 
ANTIMONY CHLORIDE i .003 T /unit 
CHLORINE i .001 T /unit 
CAUSTIC SODA i .028 T /unit 
COOLING WATER i 156.000 m3 /unit 
STEAM i 2.000 T /unit 
ELECTRICITY i 970.000 kWh /unit 

• 



90. TECHNOLOGICAL PROFILE 

installation: FLUOROCARBON 22 BY LIQUID-PHASE 

capacity: 25000.00 T (yearly) 

battery limits: 5.70 mln $ offsites: 200.00 % seal.exp.: .63 

manpower: 15 

Outputs (o) and inputs (i) of the process: 

FLUOROCARBON 22 0 1. 000 T /unit 
HYDROGEN CHLORIDE (HCL) 0 .860 T /unit 
CHLOROFORM i 1.549 T /unit 
HYDROGEN FLUORIDE i .527 T /unit 
ANTIMONY CHLORIDE i .001 T /unit 
CHLORINE i .000 T /unit 
CAUSTIC SODA i .019 T /unit 
COOLING WATER i 104.000 m3 /unit 
STEAM i 1. 299 T /unit 
ELECTRICITY i 648.000 kWh /unit 



91. TECHNOLOGICAL PROFILE 

installation: FORMALDEHYDE FROM METHANOL (BASF) 

capacity: 15000.00 m3 (yearly) 

battery limits: 4.70 mln $ offsites: 93.61 % seal.exp.: .56 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

• FORMALDEHYDE 0 1. 000 T /unit 
METHANOL i 1. 205 T /unit 
SILVER CATALYST i .059 GM /unit 
COOLING WATER i 84.000 m3 /unit 
PROCESS WATER i 1. 200 m3 /unit 
STEAM 0 .860 T /unit 
ELECTRICITY i 126.000 kWh /unit 
CHEMICALS i 3.299 $ /unit 

• 



92. TECHNOLOGICAL PROFILE 

installation: FORMALDEHYDE FROM METHANOL (REICHHOLD) 

capacity: 15000.00 m3 (yearly) 

battery limits: 6.10 mln $ offsites: 75.40 % seal.exp.: .75 

manpo~er: 6 

Outputs (o) and inputs (i) of the process: 

• FORMALDEHYDE 0 1. 000 T /1.mi. t 
METHANOL i 1.174 T /unit. 
FE-110 CATALYST i .000 T /unit 
COOLING WATER i 126.000 m3 /unit 
PROCESS WATER i 2.799 m3 /unit 
STEAM 0 1. 700 T /unit 
ELECTRICITY i 249. 000 kWl". /unit 



93. TECHNOLOGICAL PROFILE 

installation: FORMIC ACID (IN 85 %) (BASF) 

capacity: 10000.00 T (yearly) 

battery limits: 8.50 mln $ offsites: 68.23 % seal.ex~.: .50 

manp,>wt:r: 12 

Outputs (o) and inputs (i) of the process: 

FORMIC ACID (IN 85%) 0 1.000 T /unit 
METHANOL i .030 T /unit. 
CARBON MONOXIDE i 552.799 m3 /unit 
SODIUM i .001 T /i;.nit 
COOLING WATER i 385.000 m3 /unit 
STEAM i 8.600 T /unit 
ELECTRICITY i 157.000 kWh /uni't 



94. TECHNOLOGICAL PROFILE 

installation: FURFQRAL 

capacity: 10000.00 T (yearly) 

battery limits: 22.00 mln $ offsites: 36.36 % seal.exp.: .00 

manpower: 30 
~---

Outputs (o) and inputs (i) of the process: 

• FURFURAL 0 1. 000 T /unit 
ACETONE 0 .175 T /unit 
METHANOL 0 .175 T /unit 
CORN COBS i 12.000 T /unit 
SULFURIC ACID(lN 65%) i .375 T /unit 
LIMESTONE POWDERED i .375 T /unit 
ELECTRICITY i 250.000 kWh iunit 
con.ING WATER i 300.000 m3 iunit 
STh·M i 22.500 T /unit 

• 



95. TECHNOLOGICAL PROFILE 

installaticn: FURFURYL ALCOHOL 

capacity: 5000.00 T (yearly) 

battery limits: 6.76 mln $ offsites: 33.43 % seal.exp.: .00 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

FURFURYL ALCOHOL 0 1.00C T /unit • FURFURAL i 1.090 T /unit 
HYDROGEN i 280.000 m3 /unit 
ELECTRICITY i 130.000 kWh /unit 
STEAM i 2.299 T /unit 
COOLING WATER i 230.000 m3 /ur.i t 

• 



sa. TECHNOLOGICAL PROFILE 

installation: FURFURYLIC RESIN 

capacity: 2000.00 T (yearly) 

battery limits: 1.80 mln $ offsites: 33.33 % seal.exp.: .00 

manpower: 18 

Outputs (o) and inputs (i) of the process: 

• FURFURYLIC RESIN 0 1.000 T /unit, 
FURFURYL ALCOHOL i 1.034 T /1J!ljt 

FORMALDEHYDE i .035 T /~.lri it 
TOLUENE i .030 T /unit 
i'RIETHANOLAMINE i .007 T /un.it 
ELECTRICITY i 35.000 kWh /unit. 
STEAM i .300 T /unit 
COOLING WATER i 26.000 m3 /unit 

• 



97. TECHNOLOGICAL PROFILE 
---------------------

installation: GLYCERIN 

capacity: 25000.00 T (yearly} 

battery limits: 18.10 mln $ offsites: 50.27 % seal.exp.: .61 

manpower: 15 

Outputs {o} and inputs (i} of the process: 

• GLYCERIN 0 1. 000 T /unit, 
ALLYL CHLORIDE i 1. 003 T /~nit 
CHLORINE i .927 T /unit 
!..IME i .778 T /unit 
CPJJSTIC SODA i .494 T /unit 
SODIUM CARBONATE i .072 T /unit 
HYDROCHLORIC ACID i .·os9 T /uni-::. 
TOLUENE i .005 T /unit. 
COOLING WATER i 339.000 m3 /un.:.t 
STEAM i 15.000 T /unit 
PROCESS WATER i .829 m3 /unit 
ELECTRICITY i 194.000 kWh /unit 

• 



96. ~~CHNOLOGICAL PROFILE 
-------------------~-

installation: GLYCERIN FROM PROPYLENE 

.::apaci ty: 25000.00 T (yearly) 

battery limits: 29.20 mln $ offsites: 44.17 % scal.exp.:,.60 

.. manpower: 24 

Outputs (o) and inputs (i) of the process: 

• GLYCERIN 0 1. 000 T /unit DICHLOROPROPYLEHES 0 .271 T /unit 
HYDROCHLORIC ACID (DILUTE) 0 .643 T /unit 
PROPYT .. ENE i .734 T /unit 
SODIUM CARBONATE i .072 T /unit 
TOLUENE i .005 T /1.:nit 
CAUSTIC SODA i .f.04 T /unit 
CHLORINE i 2.256 T hmit 
HYDROCHLORIC ACID i .089 T /unit 
LIME i .778 T /unit 
COOLING WATER i 468.000 m3 /unit 
PROCESS WATER i .829 m3 /unit 
STEAM i 16.000 T /unit 
ELECTRICITY i 897.000. kWh /unit 

• 



• 

• 

99. TECHNOLOGICAL PROFILE 
---------------------

installation: HEXAMETHYLENE TETRA.MINE 

capacity: 20000.00 T (yearly) 

battery limits: 30.00 mln $ offsites: 12.00 % seal.exp.: .?O 

manpower: 4 

Outputs (o) and inputs (i) of the process: 

HEXAMETHYLENE TETRAMINE 
FORMALDEHYDE 
Al1MONIA• 
ELECTRICITY 
PROCESS WATER 

0 

i 
i 
i 
i 

1. 000 T /unit 
3.243 T /unit 

.500 T /~nit 
50.000 kWh /unit 
5.000 m3 /unit 



100. TECHNOLOGICAL PROFILE 

installation: HEXA"ETHYLENEDIAMINE FROM ADIPIC ACID 

capacity: 45000.00 T (yearly) 

battery limits: 42.90 mln ~ offsites: 32.63 % seal.exp.: .68 

manpower: 15 

Outputs (o) and inputs (i) of the process: 

• HEXl~ETHYLENEDIAMINE 0 1. 000 T /unit 
HEXAMETHYLENEIMINE 0 .004 T /unit 
ADIPIC ACID i 1. 419 T /unit· 
AMMONIA i .327 T /unit 
PHOSPHORIC ACID (AS 85%) i .001 T /unit 
HCL ACID (AS 2U BE) i .003 T /unit 
HYDROGEN i 740.900 m3 /unit 
CATALYST AND CHEMICALS i 8.100 $ /unit 
CARBON DIOXIDE i .001 T /unit 
C00LING WATER i 169.000 m3 /unit 
STEAi1 i 1. 600 T /unit 
PROCESS WATER i 2.299 m3 /unit 
ELECTRICITY i 384.000 kWh -/unit 
INERT GAS i 2.299 m3 /unit 
NA'!'UR.".L GAS i 8979.000 T-cal /unit 

• 



101. TECHNOLOGICAL PROFILE 
---------------------

installation: HEXAMETHYLENEDIAMINE FROM BUTADIENE 

.~apacity: 45000.00 T (yearly) 

battery limits: 54.29 mln $ offsites: 37 75 ~ 1 56 . ~ sea .exp.~ . 
manpower: 21 

Ou~puts (o) and inputs (i) of the process: 

• HEXAMETHYLENEDIAMINE c) LOOO T /unit HEXAMETHYLENEIMINE 1) .004 T /unit 
HEAVY AMINE 0 6.199 T /unit 
BENZENE i .007 T /unit 
BUT AD I ENE i .607 T /unit 
CARBON DIOXIDE i .. 001 T /unit 
Cfl.TAJ.Y:~.'!' ANT> CHEMICALS i 34.099 $ /uni"t 
CAUSTIC SODA i .002 T /unit 
CHLORINE i .734 T /unit 
COPPER POWDER i .002 T /unit 
HCL ACID (AS 20 BE) i .003 T /unit 
HYDROGEN CYANIDE i .517 T /unit 
HYDROGEN i 991. 400 m3 /unit 
LIME ,HYDRATED i .693 T /unit 
NP.TURAL GAS i 2716.000 T-cal /unit 
COOLING WATER i 162.000 m3 /unit 

PROCESS WATER i 2.599 m3 /unit 

• 
STEAM i 5.599 T /unit 

ELECTRICITY i 23e.ooo kWh /unit 



102. TECHNOLOGICAL PROFILE 

installation: HYDRAZYNE (BAYER PROCESS) 

capacity: 5000.00 T (yearly) 

battery limits: 22.00 mln $ offsites: 50.00 % seal.exp.: .70 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

• HYDRAZYNE 0 1. 000 T /unit 
AMMONIA i .930 T /unit 
CHLORINE i 2.099 T /unit 
ACETONE i .130 T /unit 
CAUSTIC SODA i 3.289 T /unit 
CATALYST AND CHEMICALS i 10.000 $ /unit 
ELECTRICITY i 1920.000 kWh /unit 
STEAM i 40.000 T /unit 
PROCESS WATER i .200 m3 /unit 

• 



103. TECHNOLOGICAL PROFILE 

installation: HYDRAZYNE (PCOK PROCESS) 

capacity: 5000.00 T (yearly) 

battery limits: 30.00 mln $ offsites: 36.66 % seal.exp.: .00 

'· manpower: 12 

Outputs (o) and inputs (i) of the process: 

• HYDRAZYNE 0 1. 000 T /unit. 
AMMONIA i .819 T /unit 
METHYL ETHYL KETONE i .130 T /unit 
ACETIC ACID i .118 T /unit 
ELECTRICITY i 2752.000 kWh /unit 
COOLING WATER i 4.199 m3 /unit 
STEAM i 26.000 T /unit 
HYDROGEN i 6740.000 m3 /unit 

• 



104. TECHNOLOGICAL PROFILE 

installation: HYDROGEN FROM NATURAL GAS 

capacity: 506.0 mln. T-cal (yearly) 

battery limits: 31.90 mln $ offsites: 37.93 % seal.exp.: .65 

Outputs {o) and inputs (i) of the process: 

• NATURAL GAS i 3.954 T-cal /unit 
HYDROGEN 0 1.000 m3 /unit 
CATALYST AND CHEMICALS i .000 $ /unit 
COOLING WATER i .029 m3 /unit 
PROCESS WATER i .000 m3 /unit 
ELECTRICITY i .032 kWh /unit 

• 



105. TECHNOLOGICAL PROFILE 

installation: ION EXCHANGE RESIN 

capacity: 2800.00 T (yearly) 

battery limits: 6.30 mln $ offsites: 47.61 % seal.exp.: .48 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• ION-EXCHANGE RE~IN 0 1.000 T /uni r, 

POLY(STYRENE-DVB) (8% DVB) i .549 T /ur.i t. 

Of ,F.tJM (AS 40%) i .805 T /ur,i :. 

ETHYLENE DICHLORIDE i .110 T /unit 

CAUSTIC SODA i .201 T /ur1 i ;., 

LIME i .249 T /uni-;-, 
COOLING WATER i 23.000 m3 /unit 
PROCESS WATER i 6.300 m3 /unit 
ELECTRICITY i 298.000 kWh /unit 

• 



106. TECHNOLOGICAL PROFILE 

installation: ISOBUTYLENE BY ACID EXTRACTION (CFR) 

capacity: 35000.00 T (yearly) 

battery limits: 8.50 mln $ offsites: 101.17 % seal.exp.: .69 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

• ISOBUTYLENE 0 1. 000 T /unit 
ISOBUTYLENE RAFFINATE (BUTENES FEED) 0 1. 297 T /unit 
MIXED BUTYLENES(BUTADIENE RAFFINATE) i 2.358 T /unit 
SULFURIC ACID i .024 T /unit 
CAUSTIC SODA i .020 T /ur.it 
COOLING WATER i 118.000 m3 /unit 
PROCESS WATER i .910 m3 /unit 
STEAM i 2.299 T /unit 
ELECTRICITY i 216.000 kWh /unit 

• 



107. TECHNOLOGICAL PROFILE 

installation: ISOPROPANOL BY CATION EXCHANGE RESIN 

capacity: 65000.00 T (yearly) 

battery limits: 15.00 mln $ offsites: 95.33 X seal.exp.: .84 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

• ISOPROPANOL 0 1. 000 T /unit. 
FUEL GAS 0 1366.000 T-cal /unit 
PROPYLENE i .783 T /unit. 
CAUSTIC SODA i .001 T /unit, 
SULFURIC ACID i .001 T /unit 
ACTIVATED CARBON i .000 T /unit 
COOLING WATER i 189.000 m3 /unit 
STEAM i 6.099 T /unit 
PROCESS WATER i .920 m3 /unit 
ELECTRICITY i 57.000 kWh /unit 
INERT GAR i 30.000 m3 /unit. 

• 



• 

• 

108. TECHNOLOGICAL PROFILE 

installation: L-LYSINE MONJHYDEOCHLORIDE 

capacity: 4500.00 T (yearly) 
I 

battery limits: 29.00 mln $ offsites: 33.10' seal.exp.: .76 

manpower: 27 

Outputs (o) and inputs (i) of the process: 

L-LYSINE 0 1. 000 T /unit 
MOLASSES i 4.400 T /unit 
SOYBEAN MEAL ,HYDROLYZED i .462 T /unit 
DIPOTASSIOM PHOSPHATE i .016 T /unit 
UREA i .069 T /unit 
ALUMINUM SULFATE i .115 T /unit 
CALCIUM CARBONATE i .690 T /unit 
HYDROCHLORIC ACID i .385 T /unit. 
MAGNEZIOM SULFATE.7H20 i .011 T /unit 

AMMONIA (IN AQUEOUS) i .291 T /unit 

BAGS i 44.090 EA /unit 

COOLING WATER i 525.000 m3 /unit 

STEAM i 7.900 T /unit 

PROCESS WATER i 147.000 m3 /unit 

ELECTRICITY i 3.451 kWh ;unit 



:j 

109. TECHNOLOGICAL PROFILE 

installation: LINEAR OLEFINS (SHELL) 

capacity: 35000.00 T (yearly) 

battery limits: 34.70 mln $ offsites: 46.97 ~ seal.exp~: .57 

manpower: 36 

Outputs (o) and inputs (i) of the process: 

• LINEAR OLEFIN,Cll-C12 0 1.000 T /unit 
ETHYLENE i 1.-049 T /unit 
BENZENE i .009 T /unit 
CATALYST AND CHEMICALS i 5.300 $ /unit 
COOLING WATER i 522.000 m3 /unit 
STEAM i 9.600 T /unit 
PROCESS WATER i .180 m3 /unit 
ELECTRICITY i 205.00a kWh /unit 
INERT GAS i 7.n99 113 /unit 
NATURAL GAS i 1333.000 T-cal /unit 

• 



.....-------.-----------.,.------------------- - -- - - ·--- -

110. TECHNOLOGICAL PROFILE 

installation: HALEIC ANHYDRIDE 

capacity: 15000.00 T (yearly) 

battery limits: 19.29 mln $ offsites: 33.67 X seal.exp.: .57 

manpower: 12 

Outputs (o) and inputs (i) of t~~ process: 

• HALEIC.ANHYDRIDE 0 1. 000 T /unit 
BENZENE i 1.123 T /unit 
CATALYST AND CHEMICALS i 16.299 $ /unit 
COOLING WATER i 208.000 m3 /unit 
S'I"EAM 0 5.300 T /unit 
PROCESS WATER i 5.699 m3 /unit 
ELECTRICITY i 1093.000 kWh /unit 

• 



111. TECHNOLOGICAL PROFILE 

installation: MALEIC ANHYDRIDE FROM MTBE RAFINATE 

capacity: 15000.00 T (yearly) 

battery limits: 17.20 mln $ offsites: 31.39 X seal.exp.: .60 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

• MALEIC ANHYDRIDE 0 1. 000 T /unit 
MTBE RAFFINATE i 1. 500 T /unit 
ELECTRICITY i 961.000 kWh /unit 
PROCESS WATER i 9.500 m3 /unit 
NATURAL GAS i 5556.000 T-cal /unit 
CATALYST AND CHEMICALS i 16.299 $ /unit 
COOT..ING WATER i 264.000 m3 /unit 
STEAM 0 11. 000 T /unit 

• 

,· 
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112. TECHNOLOGICAL PROFILE 
---------------------

installation: MALEIC ANHYDRIDE FROM ISOBUTYLENE RAF. 

capacity: 15000.00 T (yearly) 

battery limits: 17.29 mln $ offsites: 41.04 % seal.exp.: ,.so 
_ manpower: 12 

Outputs (o) and inputs {i) of the process: 

MALEIC ANHYDRIDE 
ISOBUTYLENE RAFFINATE (BUTENES FEED) 
CATAI.YST AND CHEMICALS 
NATURAL GAS 
COOLING WATER 
PROCESS WATER 
STEAM 
ELECTRICITY 

o 1. 000 T 
i 1.500 T 
i 16.299 $ 
1 5556.000 T-cal 
1 264.000 m3 
i 9.500 m3 
o 11.000 T 
i 961.000 kWh 

/unit 
/unit 
/unit 
/unit 
/unit 
/unit 
/unit 
/unit 



113,114. TECHNOLOGICAL PROFILE 
---------------------

installation: MDI BY CARBONYLATION. 

capacity: 10000.00 tons (yearly) 

battery limits: 18.70 mln $. offsites: 50.26 ~ seal.exp.: .55 .. 
manpower: 27 

Outputs {o) and inputs (i) of the process: 

• METHYLENE DIPHENYLENE ISOCYANATE 0 1. 000 T /t~nit PMPPI 0 .176 tons /unit ETHANOL i .030 T /unit 
ANILINE i .868 T /unit 
SODIUM IODIDE i .001 T /unit 
OXYGEN i .167 T /unit 
FORMALDEHYDE i .137 T /unit 
SULFOLANE i .o~: T /unit 
TRIFLUOROACETIC ACID i .001 T /unit 
CATALYST AND CHEMICALS i 42.799 $ /unit 
COOLING WATER i 1084.449 m3 /unit 
STEAH i 14.949 T /unit 
PROCESS WATER i 1. 264 m3 /unit 
ELECTRICITY i 385.250 kWh /unit 
INERT GAS i 1.955 m3 /unit 
NATURAL GAS i 8428.349 T-cal /unit 

• 



115. TECHNOLOGICAL PROFILE 

installation: MELAMINE - FORMALDEHYDE RESIN 

capacity: 50000.00 m3 (yearly) 

battery limits: 6.30 mln $ offsites: 123.80 % seal.exp.:' .60 

manpower: 12 

Outputs (o) and inputs (i) of the process: • MELAMINE - FORMALDEHYDE RESIN 1. 000 T /unit 0 

FORMALDEHYDE i .330 T /unit 
MELAMINE i .699 T /unit 
CAUSTIC SCJDA i .033 T /unit 
CHEMICALS i 31. 000 $ /unit 
SULFURIC ACID i .040 T /unit 
COOLING WATER i 4.900 m3 /unit 
STEAM i .120 T /unit 
ELECTRICITY i 6.599 kWh /unit 

• 



116. TECHNOLOGICAL PROFILE 

installation: ME~A"INE FROM THE STAMICARBON PROCESS 

capacity: 20000.00 T (yearly) 

battery limits: 26.40 mln $ offsites: 33.33 % seal.exp.: .67 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

• MELAMINE 0 1. 000 T /unit 
UREA i 3.039 T /unit 
AMMONIA 0 .839 T /unit 
ALUMINA CATALYST i .003 T /unit 
ACTIVATED CARBON i .000 T /uni"t 
FILTER AID,PRECOAT i .00~ T /unit 
COOL:i:~m WATER i 700.000 m3 /unit 
STEAM i 7.400 T /unit 
PROCESS WATER i 2.700 m3 /unit 
ELECTRICITY i 434.000 kWh /unit 
NATURAL GAS i 3778.000 T-cal /unit 

• 



117. TECHNOLOGICAL PROFILE 

installation: METHANOL FROM NATUR4L GAS 

capacity: 410000.00 T (yearly) 

battery lim~ s: 99.00 mln $ offsites: 37.07 % seal.exp.: .75 

manpower: 18 

Outputs (o) and inpu~s (i) of the process: 

• METHANOL 0 1. 000 T /unit 
NATURAL GAS i 8228.000 T-cal /unit 
ACTIVATED CARBON i .000 T /unit 
REFORMING CATALYST i .000 T /unit 
METHANOL SYNTHISIS GAS CATALYST i .000 T /unit 
COOLING WATER i 108.000 m3 /unit 
STEAM i .010 T /unit 
PROCESS WATER i 1.200 m3 /unit 
ELECTRICITY i 33.000 kWh /unit 

• 



118. TECHNOLOGICAL PROFILE 

installation: METHYL ACRYLATE 

capacity: 25000.00 T (yearly) 

battery· limits: 8.60 mln $ offsites: 82.55 X seal.exp.: .62 

manpouer: 9 

Outputs (o) and inputs (i) of the process: 

• METHYL ACRYLATE 0 1. 000 T /unit 
ACRYLIC ACID i .880 T /unit 
METHANOL i .391 T /unit 
SULFURIC ACID i .060 T /unit 
CAUSTIC SODA i .068 T /unit 
HYDROQUINONE i .001 T /unit 
COOLING WATER i 151. 000 m3 /unit 
STEAM i 6.300 T /unit 
PROCESS WATER i 14.000 m3 /unit 
ELECTRICITY i 13.000 kWh /unit 
INERT GAS f 7.099 m3 /unit 

•• 



119. TECHNOLOGICAL PROFILE 
---------------------

installation: METHYL ETHYL KETONE .FROM ISOBUTYLENE RAF 

capacity: 15000.00 T (yearly) 

battery limits: 10.10 mln $ offsites: 67.32 % s~al.exp.: .53 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

·. 1THYL ETHYL KETONE 0 1.000 T /unit • G4 STREAM(MEK RAFFINATE) 0 3847.000 T-cal /unit 
HYDROGEN 0 348.500 m3 /unit 
ISOBUTYLENE RAFFINATE (BUTENES FEED) i 1. 253 T /unit 
SULFURIC ACID i .010 T /unit 
CAUSTIC SODA i .024 T 1...tnit 
ROCK SALT i .003 "' /unit ... 
CATALYST AND CHEMICALS i . 699 $ /unit 
NITROGEN i 71.819 m3 /u-it 
COOLING WATER i 756.000 m3 /unit 
STEP.M i 14.000 T /unit 
PROC~SS WATER i 16.000 m3 /uni~ 
ELECTRICITY i 154.000 kWh ·/u!lit 
NATURAL GAS i 900.000 T-cal /unit 

• 



120. TECHNOLOGICAL PROFILE 
---------------------

installation: METHYL ETHYL KETONE FROM MTBE RAFFINATE 

capacity: 15000.00 T (year:.y) 

battery limits: 9.90 mln $ offsites: 58.58 % seal.exp.: .58 

manpo~er: 9 

Outputs (o) and inputs ( i) of the process: 

METHYL ETHYL KETONE 0 1. 000 T /unit • C4 ALKYLATION FEED 0 .983 T /unit 
FUEL 0 306.000 T-cal /unit 
MTBE RAFFINATE i 1. 809 T /unit 
ION-EXCHANGE RESIN i .001 T /unit 
CATALYST AND CHEMICALS i .699 $ /unit 
SALT i .003 T /unit 
WATER DEIONIZED i .258 m3 /unit 
COOLING WATER i 378.000 m3 /unit 
STEAM i 6.699 T /unit 
ELECTRICITY i 115.000 kWh /i.lnit 
INERT GAS ·i 72.000 m3 /unit 
NATURAL GAS i 501.000 T-cal /unit 

• 



121. TECHNOLOGICAL PROFILE 

installation: METHYL ISOBUTYL KETO~E 

capacity: 10000.00 T (yearly) 

battery lina ts: 5.60 mln $ offsites: 62.50 % seal.exp.: .64 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

METHYL ISOBUTYL KETONE 0 1. 000 T /unit • FUEL o 1500.000 T-cal /unit 
ACETONE i 1. 307 T /unit 
HYDROGEN (97 VOL %) i 255.399 m3 /unit 
CATALYST AND CHEMICALS i 7.900 $ /unit 
COOLING WATER i 120.000 m3 /unit 
STEAM i 2.299 T /unit 
ELECTRICITY i 66.000 kWh /unit 

• 

·, 



12:t. TECHNOLOGICAL PROFILE 

installation: METHYL METHACRYL!TE CYANOHYDRIN PROCESS 

capacity: 45000.00 T (yearly) 

battery limits: 41.00 mln $ offsites: 38.78 X seal.exp.: .65 

manpower: 15 

Outputs (o) and inputs li) of the process: 

METHYL METHACRYLATE 0 1.000 T /uni't • AMMONIUM BISULFATE 0 1.149 T /unit 
HYDROGEN CYANIDE i .316 T /unit 
ACETONE i .679 T /unit 
METHANOL i .371 T /unit 
SULFURIC ACID i 1.633 T /unit 
CATALYST AND CHEMICALS i 13.000 $ /unit 
COOLING WATER i 239.000 m3 /unit 
STEAM i 2.500 T /unit 
PROCESS WATER i 12.000 m3 /unit 
ELECTRICITY i 353.000 kWh /unit 
INERT GAS i 24.000 m3 /unit 

• 

·. 



123. TECHNOLOGICAL PROFILE 
---------------------

inctallation: METHYL METHACRYLATE FROM MIXED BUTYLENES 

capacity: 45000.00 T (yearly) 

battery limits: 49.90 mln $ offsites: 49.29 X seal.exp.: .69 .. 

Outputs (o) and inputs (i) of the process: 

• METHYL METHACRYLATE 0 1.000 T /unit 
BUTADIENE-RICH STREAM 0 .746 T /unit 
MIXED BUTYLENES(BUTADIENE RAFFINATE) i 1.528 T /unit 
METHANOL i .327 T /unit 
CATALYST AND CHEMICALS i 38.099 $ /unit 
COOLING WATER i 431.000 m3 /unit 
STEAM i 3.900 T /unit 
PROCESS WATER i 2.700 m3 /unit 
ELECTRICITY i 1113.000 kWh /unit 
NATURAL GAS i_ 5428. 000 T-cal /unit 



-

124. TECHNOLOGICAL PROFILE 
---------------------

installation: METHYL METBACRYLATl.FROM PROPYLENE 

capacit7: 45000.00 T {yearly) 

battery limits: 35.70 aln $ offsites: 49.85 X seal.exp.: .66 

manpower: 21 

Outputs (o) and inputs (i) of the process: 

METHYL METBACRYLATE 0 1.000 T /unit • PROPYLENE i .653 T /unit 
CARBON MONOXIDE i 387.399 M3 /unit 
METHANOL i .339 T /unit 
CATALYST AND CHEMICALS i 11. 000 $ /unit 
COOLING WATER i 396.000 m3 /unit 
STEAM i 7.300 T /unit 
PROCESS WATER i .380 •3 /unit 
ELECTRICITY i 567.000 kWh /unit 
NATURAL GAS 0 507.000 T-cal /unit 

• 



125. TECHNOLOGICAL PROFILE 

installation: METHYL METHACRYLATE.FROM T-BUTANOL 

capacity: 45000.00 T (yearly) 

battery limits: 41.79 mln $ offsites: 58.85 ~ seal.exp.: .70 ... 
manpower: 27 

Outputs (o) and inputs (i) of the process: 

• METHYL METHACRYLATE 0 1.000 T /unit 
BOTANOL-T (GASOL GRADE) i .888 T /unit 
METHANOL i .327 T /unit 
CATALYST AND CHEMICALS i 33.099 $ /unit 
COOLING WATER i 310.000 113 /unit 
STEAM i 4.599 T /unit 
PROCESS WATER i 1.399 m3 /unit 
ELECTRICITY i 617.000 kWh /unit 
NATURAL GAS i 511. 000 T-cal /unit 

• 



126. TECHNOLOGICAL PROFILE 

installation: MONOCHLOROACETIC ACID 

ca~acity: 20000.00 T (yearly) 

batter7 limits: 13.00 mln $ offsites: 34.00 ~ seal.exp.: .00 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

MONOCHLOROACETIC ACID 0 1.000 T /unit • TRICHLOROETHYLENE i 1.649 T /unit 
SULFURIC ACID i .657 T /unit 
HYDROCHLORIC ACID i .200 T /unit 
COOLING WATER i 2.000 113 /unit 
ELECTRICITY i 30.000 kWh /unit 

• 

·. 



127. TECHNOLOGICAL PROFILE 
---------------------

installation: MONOCHLOROACETIC ACID FROM ACETIC ACID 

capacity: 20000.00 T (yearly) 

battery limits: 20.00 mln $ offsites: 40.00 ~ seal.exp.: .70 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

MONOCHLOROACETIC ACID 0 1. 000 T /unit • HYDROCHLORIC ACID(AS 19.6~) 0 .349 T /unit 
ACETIC ACID i .688 T /unit 
CHLORINE i .813 T /uriit 
PHOSPHATE ROCK,66~BPL i .021 T /unit 
ELECTRICITY i 80.000 kWh /unit 
COOLING WATER i 1.000 m3 /unit 

• 
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128. TECHNOLOGICAL PROFILE 
---------------------

installation: MONONITROBEKZENE 

capacity: 67500.00 T (yearly) 

battery limits: 14.60 mln $ offsites: 
. 

41.78 X seal.exp.: .59 

~anpower: 9 

Outputs (o) and inputs (i) of the process: 

MONONITROBENZENE 0 1.000 T /unit 
BENZENE i .642 T /unit 
NITRIC ACID(60%) i .519 T /unit 
SULFURIC ACID i .010 T /unit 
CAUSTIC SODA i .008 T /unit 
COOLING WATER i 54.000 m3 /unit 
STEAM i .270 T /unit 
PROCESS WATER i .239 m3 /unit 
ELECTRICITY i 60.000 kWh /unit 
FUEL i 667.000 T-cal /unit 



129. TECHNOLOGICAL PROFILE 

installation: MTBE FROM MIXED BOTENRS 

capacity: 47500.00 T (yearly) 

battery limits: 4.50 mln $ offsites: 111.11 X seal.exp.: .58 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

METHYL TERTIARY-BUTYL ETHER(MTBE) 0 1. 000 T /unit • HTBE RAFFINATE 0 .804 T /unit 
MIXED BOTYLENES(BUTADIENE RAFFINATE) i 1.426 T /unit 
METHANOL i .367 T /unit 
CATALYST,MTBE i .000 T /unit 
COOLING WATER i 40.000 m3 /unit 
STEAM i .759 T /unit 
PROCESS WATER i .080 m3 /unit 
ELECTRICITY i 18.000 kWh /unit 

• 

I I 



130. TECHNOLOGICAL PROFILE 

installation: N-BUTANOL 

capacity: 50000.00 T (yearly) 

battery limits: 42.70 mln $ offsites: 52.45 X seal.exp.: .64 

manpower: 15 

Outputs (o) and inputs (i) of the process: 

• BUTANOL-N 0 1.000 T /unit 
ISOBUTANOL 0 .284 T /unit 
FUEL 0 1256.l>OO T-cal /unit 
FUEL GAS 0 950.000 T-cal /unit 
PROPYLENE i .815 T /unit 
SYNTHESIS GAS(2:1) i 1016.000 m3 /unit 
HYDROGEN i 371. 299 m3 /unit 
COBALT CATALYST i .000 T /unit 
COOLING WATER i 368.000 m3 /unit 
STEAM i 7.300 T /unit 
PROCESS WATER i .239 m3 /unit 
ELECTRICITY i 320.000 kWh /unit 
NATURAL GAS i 55.599 T-cal ·/unit 

·• 



·--~------· 

131. TECHNOLOGICAL PROFILE 
---------------------

installation: NONYLPHENOL BY AN ION EXCHANGE CAT.PROC. 

capacity: 10000.00 T (yearly) 

battery limits: 2.30 mln $ offsites: 82.60 i seal.exp.: .47 

Outputs (o) and inputs (i) of the process: 

NONYLPHENOL 0 1.000 T /unit • NONENE(PROPYLENE TRIMER) i .585 T /unit. 
PHENOL i .430 T /unit 
ION-EXCHANGE RESIN i .000 T /unit 
COOLING WATER i 31. 000 m3 /unit 
STEAM i .519 T /unit 
ELECTRICITY i 20.000 kWh /unit 
INERT GAS i 1.899 m3 /unit 
NATURAL GAS 1 144.000 T-cal /unit 

• 



132. TECHNOLOGICAL PROFILE 

installation: NONYLPHENOL ETH04ILATE 

capacity: 22500.00 T (yearly) 

battery limits: 4.20 mln $ offsites: 88.09 % seal.exp.: .59 

manpower: 9 

Outputs (o) and inputs ( i) of th.a process: 

NONYLPHl.!:NOL ETHOXYLATE 0 1. 000 T /unit • NONYLPHENOL i .361 T /unit 
ETHYLENE OXIDE i .650 T /unit 
CAUSTIC SODA i .001 T /unit 
PHOSPHORIC ACID (INDUSTRIAL GRADE) i .001 T /unit 
COOLING WATER i 27.000 m3 /uni~ 
STEAM i .050 T /uni't 
ELECTRICITY i 40.000 kWh /unit 
INERT GAS i 12.000 m3 /unit 

• 



133. TECHNOLOGICAL PROFILE 

installation: NYLON 6 MEL· ... 

caoacity: 15000.00 T (yearly) 

battery limits: 6.90 mln $ offsites: 37.68 % seal.exp.: .70 

manpower: 15 

Outputs (o) and inputs (i) of the process: 

• MYLOU 6 MELT 0 1.000 T /unit 
ACETIC ACID i .002 T /unit 
ADDITIVES,N6 i .010 T /unit 
NYLON (WASTE) i .065 T /unit 
WASTE RECOVERY CHEMICALS i .010 tons /unit 
COOLING WATER i 110.000 m3 /unit 
STEAM i .850 T /unit 
ELECTRICITY i 106.000 kWh /unit 
NATURAL GAS i 611. 000 T-cal /unit 
CAPROLACTAM i .948 T /unit 

• 



134. TECHNOLOGICAL PROFILE 
---------------------

installation: NYLON 66 CHIPS 

capacity: 15000.00 T (yearly) 

battery limits: 7.80 mln $ offsites: 106.41 % seal.exp.: .58 

manpower: 24 

Outputs (o) and inputs (i) of the process: 

NYLON 66 CHIPS 0 1.000 T /unit • ADIPIC ACID i .653 T /unit 
HEXAMETHYLENEDIAMINE i .519 T /unit 
ACETIC ACID i .001 T /unit 
COOLING WATER i 188.000 m3 /unit 
STEAM i 2.299 T /unit 
PROCESS WATER i 2.400 m3 /unit 
ELECTRICITY i 88.000 kWh /unit 
FUEL i 1667.000 T-cal /unit 
INERT GAS i 1565.000 m3 /unit 

• 



• 

• 

135. TECHNOLOGICAL PROFILE 
---------------------

installation: OXALIC ACID 

capacity: 300.00 T (yearly) 

battery limits: 1.20 mln $ offsites: 10.00 % seal.exp.: .00 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

OXALIC ACID 
NITRIC ACID(60%) 
SULFURIC ACID(IN 65%) 
MOLASSES 

0 

i 
i 
i 

1. 000 T 
1.259 T 

.400 T 
1.500 T 

/unit 
/unit 
/unit 
/unit 



136. TECHNOLOGICAL PROFILE 
---------------------

installation: OXYGEN BY AIR FRACTIONATION 

capacity: 40000.00 T (yearly) 

battery limits: 11.20 mln $ offsites: 31.25 % seal.exp.: .65 

manpower: 6 

Outputs (o) and inputs (i) of .the process: 

• OXYGEN 0 l.000 T /unit 
AIR i 5.000 T /unit 
CATALYST AND CHEMICALS i .313 $ /unit; 
ELECTRICITY i 760.000 kWh /unit 
COOLING WATER i 70.000 m3 /unit. 

• 



137,138. TECHNOLOGICAL PROFILE 
---------------------

installation: PENTAERYTHRITOL 

capacity: 10000.00 T (yearly) 

battery limits: 3.10 mln $ offsites: 45.16 % ·seal.exp.: .00 

Outputs (o) and inputs (i) of the process: 

PENTAERITHRITOL TECH 0 i.oor. T /unit • SODIUM FORMATE 0 .600 T /unit 
FORMALDEHYDE i .850 T /unit 
ACETALDEHYDE i .382 T /unit 
CAUSTIC SODA i .524 T /unit 
FORMIC ACID (IN 85%) i .600 T /unit 
ELECTRICITY i 30.000 kWh /unit 
PROCESS WATER i .160 m3 /unit 

•• 

·. 



139,140. TECHNOLOGICAL PROFILE 
---------------------

installation: PERCHLOROETHYLENE FROM EDC 
. 

capacity: 12000.00 T (yearly) 

battery limits: 7.30 mln $ offsites: 52.05 ~ seal.exp.: .41 

manpoller: 12 

·· -Outputs (o) and inputs ( i) of the process: 

PERCHI,OROETHYLENK 0 1.000 T /unit 
HYDROGEN CHLORIDE (HCL) 0 .915 T /unit • TRICHLOROKTHYLENE 0 .500 T /unit 
ETHYLENE DICHLORIDE i .819 T /unit 
CHLORINE i 1. 210 T /unit. 
CAUSTIC SODA i .118 T /unit 
COOLING WATER i 42.000 m3 /unit 
STEAM i .899 T /unit 
ELECTRICITY i 150.000 kWh /unit 
NATURAL GAS i 150.000 T-cal /unit 
INERT GAS i 9.300 m3 /unit 

• 

·. 



141.142. TECHNOLOGICAL PROFILE 
---------------------

installation: PERCHLOROETHYLENE.FROM PROPANE 

capacity: 20000.00 T (yearly) 

battery limits: 6.20 aln $ offsites: 66.12 ~ seal.exp.: .65 

manpoRer: 9 

Outputs (o) and inputs (i) of the process: 

PERCHLOROETHYLENE 0 1.000 T /unit • CARBON TETRACHLORIDE 0 .100 T /unit 
HYDROCHLORIC ACID (DILUTE) 0 .440 T /unit 
PROPANE i .201 T /unit 
CHLORINE i 2.650 T /unit 
CATALYST AND CHEMICALS i 2.619 $ /unit 
ELECTRICITY i .089 kWh /unit 
COOLING WATER i 154.000 m3 /unit 
STEAM i 1.320 T /unit 
WATER BOILER FEED i 3.099 m3 /unit 

• 

i 

I 
I 

I 
I 
I 



• 143.144. TECHNOLOGICAL PROFILE 

installation: PHENOL FROM COHEN! 

capacity: 45000.00 T (yearly) 

battery liaits: 30.10 mln $ offsites: 55.81 X seal.exp.: .55 

manpower: 21 

Outputs (o) and inputs Ci) of the process: 

PHENOL 0 1. 000 T /unit • FUEL 0 222.000 T-cal /unit 
ACETONE 0 .606 T /unit 
CUM ENE i 1. 353 T /unit 
CAUSTIC SODA i .009 T /unit 
SULFURIC ACID i .013 T /unit 
CHEMICALS i 1.500 $ /unit 
COOLING WATER i 209.000 113 /unit 
STEAM i 5.099 T /unit 
ELECTRICITY i 306.000 kWh /unit 
INERT GAS i 2.299 m3 /unit 

• 



145. TECHNOLOGICAL PROFILE 

· installation: PHENOL-FORMALDEHYDE RESOL SYRUP 

capacity: 50000.00 m3 (yearly) 

battery limits: 6.3~ aln $ offsites: 123.80 ~ seal.exp.: '.60 

· · ·lianpower: 12 

Outpats (o) and inputs (i) of the process: 

• PHENOL-FORMALDEHYDI SYRUP 0 1.000 T /unit 
PHENOL i .829 T /unit 
CAUSTIC SODA i .033 T /unit 
CHEMICALS i 31.100 $ /unit 
FORMALDEHYDE i .344 T /unit 
SULFURIC ACID i .040 T /unit 
com.ING WATER i 4.900 113 /unit 
PROCESS WATER i .120 •3 /unit 
STEAK i .120 T /unit 
ELECTRICITY i 6.599 kWh /unit 

• 
i 
' I 
I 

·. 
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146. TECHNOLOGICAL PROFILE 

installation: PHOSGENE FROM CH~ORINE AND CARBON MONOX. 

capacity: 35000.00 T (yearly) 

battery liaits: 6.60 •ln $ offsites: 51.51 ~ seal.exp.: .63 

Outputs (o) and inputs (i) of the process: 

PH05GEN 0 1.000 T /unit • CHLORINE i .724 T /unit 
CARBON MONOXIDE i 238.399 •3 /unit 
CAUSTIC SODA i .012 T /unit 
ACTIVATED CARBON i .000 T /unit 
CHEMICALS i .400 $ /unit 
COOLING WATER i 46.000 113 /unit 
STEAM 0 .030 T /unit 
PROCESS WATER i .030 113 /unit 
ELECTRICITY i 115.000 kWh /unit 
INERT GAS i .769 113 /unit 
NATURAL GAS i 44.000 T-cal /unit 

• 



,. 
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• 
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147. TECHNOLOGICAL PROFILE 
---------------------

installation: PHTHALIC ANHYDRIDE AIR OX. OF 0-XYLENE 

capacity: 15000.00 T (yearly) 

battery limits: 10.50 mln $ offsites: 50.47 ~ seal.exp.: .64 

manpo~er: 9 

Outputs (o) and inputs (i) of the process: 

PHTHALIC ANHYDRIDE 0 1. 000 T /unit 
STEAM 0 3.700 T /unit 
XYLENE-0 i .949 T /1:.nit 
CATALYST AND CHEMICALS i 2.200 $ /unii; 
PROCESS WATER i 4.099 m3 /unit 
ELECTRICITY i 154.000 kWh /unit 
INERT GAS i 31. 000 m3 /unit 



148. TECHNOLOGICAL PROFILE 

installation: POLY(STYRENE-DVB) (8% DVB) 

c:::apacity: 2500.00 T (yearly) 

battery limits: 4.60 mln $ offsites: 39.13 X seal.exp.: .51 

manpo~er: 6 

Outputs (o) and inputs (i) of the process: 

POLY(STYRENE-DVB) (8¥ DVB) 0 1.000 T /unit • STYRENE i .949 T /unit 
DIVINYLBENZENE,IN 55¥ i .088 T /unit 
POLYVINYL ALCOHOL i .002 T /unit 
BENZOYL PEROXIDE i .011 T /unit 
COOLING WATER i 39.000 m3 /unit 
STEAM i .389 T /unit 
PROCESS WATER i 2.200 m3 /unit 
ELECTRICITY i 315.000 kWh /unit 

• 

·. 
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149. TECHNOLOGICAL PROFILE 

installation: POLYBUTADIENE 

capacity: 45000.00 T (yearly) 

battery limits: 52.70 mln $ offsites: 61.48 ~ seal.exp.: .68 

manpower: 30 

Outputs (o) and inputs (i) of the process: 

• POLYBUTADIENE 0 1. 000 T /unit 
BUTADIENE i 1.024 T /unit 
HEXANE -N i .030 T /unit 
BOTYLLITHIUM -N i .000 T /unit 
STABILIZER i .010 T /unit 
PALMITIC ACID i .005 T /unit 
COOLING WATER i 172.000 m3 /unit 
STEAM i 8.500 T /unit 
PROCESS WATER i 2.200 m3 /unit 
ELECTRICITY i 805.000 kWh /unit 

• 

·. 



150. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYBUTADIENE BY COBALT-CATALYZED POLYM. 

capacity: 45000.00 T (yearly) 

battery limits: 65.19 mln $ offsites: 53.83 i seal.exp.: .67 

manpower: 30 

Outputs (o) and inputs (i) of the process: 

·· POLYBUTADIENE 0 1. 000 T /unit BUTADIENE i 1. 021 T /unit BOTENE-1 i .003 T /unit BENZENE i .039 T /unit • METHANOL i .000 T /•.mit 
STABILIZER i .010 T /unit 
EXTENDER OIL i .050 T /unit 
CATALYST AND CHEMICALS i 61. 900 $ /unit 
COOLING WATER i 207.000 m3 /unit 
~TEAM i 10.000 T /unit 
PROCESS WATER i 7.099 m3 /unit 
ELECTRICITY i 670.000 kWh /unit 

• 
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151. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYCHLOROPREN 

capacity: 50000.00 T (yearly) 

battery limits: 220.00 mln $ offsites: 30.00 ~ seal.exp.: .80 

manpower: 49n 

Outputs (o) and inputs (i) of the process: 

POLYCHLOROPREN 0 1. 000 T /~nit. 
HYDROCHLORIC ACID (DILUTE) 0 .128 T /unit 
NATURAL GAS i 66.000 T-cal /unit 
FUEL LIQUID i 30. 000 T·-cal /unit 
BUTANE-N i 2.079 T /unit 
ELECTRICITY i 704.000 kWh /unit 
STEAM i 17.399 T /unit 
PROCESS WATER i 18.899 m3 /unit 
COOLING WATER i 525.000 m3 /unit 
CHEMICALS i 45.000 $ /unit 
CALAPHONIA i .067 T /unit 
ACETIC ACID i .012 T /unit 
CAUSTIC SODA i .519 T -/unit 
CHLORINE i .930 T /unit 
BUTADIENE i .730 T /unit 



152. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYETHYLENE HD (PHILIPS) 

capacity: 50000.00 T (yearly) 

battery limits: 16.70 mln $ offsites: 48.50 % seal.exp.: .70 

manpower: 21 

Outputs (o) and inputs (i) of the process: 

··-- POLYETHYLENE. HI DENSITY (POWDERD) 0 1. 000 T iunit 
ETHYLENE i 1. 024 T iunit 
ISOBUTANE i .021 T /unit 
CR-SI CATALIST i 13.000 T /unit • CATALYST AND CHEMICALS i 7.500 $ /unit 
COOLING WATER i 63.000 m3 /unit 
STEAM i .090 T /unit 
RLRCTRICITY i 282.000 kWh /unit 
INERT GAS i 59.000 m3 /unit 
NATURAL GAS i 44.439 T-cal /unit 

• 



153. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYETHYLENE HD (UCC) 

capacity: 160000.00 T (yearly) 

battery limits: 30.50 mln $ offsites: 52.45 X seal.exp.: .63 

manpower: 24 

Outputs (o) and inputs (i) of the process: 

POLYETHYLENE, HI DENSITY CPOWDERD) 0 1. 000 T /unit • ETHYLENE i 1. 019 T /unit 
PROPYLENE i .006 T /unit 
HYDROGEN i .034 m3 /unit 
CATALYST AND CHEMICALS i 11.100 $ /unit 
COOLING WATER i 52.000 m3 /unit 
ELECTRICITY i 381.000 kWh /unit 
INERT GAS i 35.000 m3 /unit 

• 



154. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYETHYLENE LD (AUTOCLAVE REACTOR) 

capacity: 50000.00 T (yearly) 

battery limits: 31.90 mln $ offsites: 35.73 % seal.exp.: .71 

manpower: 24 

Outputs (o) and inputs (i) of the process: 

--POLYETHYLENE, LO DENSITY 0 1. 000 T /unit 
DIETYLENETRIAMINE DETA 0 .029 T /unit 
ETHYLENE i 1. 059 T /unit 
PEROXIDE AND PERETHERS i .000 T /unit • CHEMICALS i 4.400 $ /unit 
COOLING WATER i 134.000 m3 /unit 
STEAM i .020 T /unit 
PROCESS WATER i 1. 299 m3 /unit 
ZT.,ECTRICITY i 963.000 kWh /unit 
INERT GAS i 3.500 m3 /unit 

• 



155. TECHNOLOGICAL PROFILE 
---------------------

instaliation: POLYETHYLENE LD (TUBULAR REACTOR) 

capacity: 50000.00 T (yearly) 

battery limits: 32.90 mln $ offsites: 32.21 ~ seal.exp.: .71 

manpower: 24 

Outputs (o) and inputs (i) of the process: 
.. POLYETHYLENE, LO DENSITY 0 1. 000 T /unit 

DIETYLENETRIAMINE DETA 0 .029 T /unit 
STEAM 0 .180 T /unit 
ETHYLENE i 1. 059 T /unit • CATALYST AND CHEMICALS i 8.100 $ /unit 
COOLING WATER i 103.000 m3 /unit 
PROCESS WATER i .500 m3 /unit 
ELECTRICITY i 941.000 kWh /unit 
INERT GAS i 3.500 m3 /unit 

• 



156. TECHNOLOGICAL PROFILE 

installation: POLYETHYLENE LLD (DUPONT) 

capacity: 50000.00 T (yearly) 
. 

battery limits: 14.40 mln $ offsites: 61.80 X seal.exp.: .72 

manpower: 24 

Outputs (o) and inputs (i) of the process: 

-~-. POLYETHYLENE. LINEAR LD 0 1.000 T /unit 
NATURAL GAS 0 42.799 T-cal /unit 
ETHYLENE i .951 T /unit 
BUTENE-1 i .072 T /unit • CYCLOHEXANE i .012 T /unit 
CATALYST AND CHEMICALS i 16.100 $ /unit 
COOLING WATER i 62.000 m3 /unit 
STEAM i .319 T /unit 
ELECTRICITY i 161.000 kWh /unit 
INERT GAS i 35.000 m3 /unit 

• 

·. 



157. TECHNOLOGICAL PROFILE 

installation: POLYETHYLENE LLD .(UCC) 

capacity: 160000.00 T (yearly) 

battery limits: 27.00 mln $ offsites: 52.59 X seal.exp.: .63 

manpover: 24 

Outputs (o) and inputs (i) of the process: 

POLYETHYLENE, LitlEAR LD 0 1.000 T /unit • ETHYLENE i .942 T /unit 
BUTENE-1 i .098 T /unit 
HYDROGEN i .038 m3 /unit 
CATALYST AND CHEMICALS i 10.100 $ /unit 
COOLING WATER i 52.000 m3 /unit 
ELECTRICITY i 381.000 kWh /unit 
INERT GAS i 35.000 113 /unit 

• 



158. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYETHYLENE TEREPHTALATE MELT FROM DMT 

capacity: 25000.00 T (yearly) 

battery liaits: 19.29 aln $ offsites: 70.46 ~ seal.exp.: .74 
~ 

manpover: 21 

Outputs (o) and inputs (i) of the process: 

POLYETHYLENE TEREPHTHALATI MELT 0 1.000 T /unit • METHANOL 0 .337 T /unit 
DIMETHYL TEREPHTHALATI i 1.001 T /unit 
ETHYLENE GLYCOL i .359"T /unit 
ZINC ACETATE i .000 T /unit 
ANTIMONY TRIOXIDE i .000 T /unit 
TITANIUM DIOXIDI i .004 T /unit 
COOLING WATER i 53.000 m3 /unit 
STEAK i 1.399 T /unit 
ELECTRICITY . i 165.000 kWh /unit 
INERT GAS i 24.000 m3 /unit 
NATURAL GAS i 994.000 T-cal /unit 

• 



159. TECHNOLOGICAL PROFILE 

installation: POLYETHYLENE TER~HTALATE HELT FROM TA 

capacity: 25000.00 T (yearly) 

battery limits: 19.20 aln $ offsites: 67.18 ~ seal.exp.: .64 

manpower: 21 

Outputs (o) and inputs (i) of the process: 

POLYETHYLENE TERRPBTHALATE HELT 0 1.000 T /unit • TEREPHTALIC ACID i .856 T /unit 
ETHYLENE GLYCOL i .359 T /unit 
ANTIMONY TRIOXIDE i .000 T /unit 
TITANIUM DIOXIDE i .004 T /unit 
COOLING WATER i 54.000 m3 /unit 
STEAM i 1.100 T /unit 
ELECTRICITY i 163.000 kWh /unit 
INERT GAS i 24.000 m3 /unit 
NATURAL GAS i 1556.000 T-cal /unit 

• 

·. 



160. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYISOBUTYLENE 

capacity: 5000.00T (yearly) 

battery limits: 5.60 mln $ offsites: 69.64 ~ scal.exp.:'.64 

· · aanpo11er: 18 

Outputs (o) and inputs (i) of the process: 

• POLYISOBUTYLENE 0 1.000 T /unit 
ISOBUTYLENE i 1.009 T /unit 
HEXANE -N i .097 T /unit 
ALUMINIUM CHLORIDE i .010 T /unit 
CAUSTIC SODA i .006 T /unit 
COOLING WATER i 200.000 m3 /unit 
STEAM i 3.309 T /unit 
PROCESS WATER i 21.399 m3 /unit 
ELECTRICITY i 1430.000 kWh /unit 
NATURAL GAS i 1200.000 T-cal /unit 
INERT GAS i 39.000 m3 /unit 

• 



161. TECHNOLOGICAL PROFILE 

installation: POLYMETHYLMETHACBYLATE 

capacity: 15000.00 T (yearly) 

battery limits: 31.00 mln $ offsites: 25.48 ~ seal.exp.: .90 

manpo11er: 18 

Outputs (o) and inputs (i) of the process: 

• POLYMETHYLMETHACRYLATE SHEET 0 1. 000 T /unit 
METHYL METHACRYLATE i 1.000 T /unit 
BENZOYL PEROXIDE i .005 T /unit 
CATALYST AND CHEMICALS i 93.699 $ /unit 
STEAM i .160 T /unit 
PROCESS WATER i 12.000 m3 /unit 
ELECTRICITY i 838.000 kWh /unit 

• 
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162. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYOL TRIFUNCTIQNAL POLYETHER 

capacity: 10000.00 T (yearly) 

battery limits: 3.75 mln $ offsites: 45.33 ~ seal.exp.: .51 

manpo~er: 6 

Outputs (o) and inputs (i) of the process: 

POLYOL, TRIFUNCTIONAL POLYETHER 0 1. 000 T /unit 
PROPYLENE OXIDE IN SOLUTION(IMPURE) 0 .012 T /unit GLYCERIN i .310 T /unit 
PROPYLENE OXIDE i .604 T /unit 
ETHYLENE OXIDE i .100 T /unit 
POTASSIUM HYDROXIDE i .020 T /unit 
CHEMICALS i 14.699 $ /unit 
HAGNEZIUM SILICTE i .015 T /unit 
COOLING WATER i 19.000 .u3 /unit 
STEAM i .389 T /unit 
ELECTRICITY i 55.000 kWh /unit 
INERT GAS i 47.000 m3 /unit 



163. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYPROPYLENE (A!{OCO) 

capacity: 37500.00 T (yearly) 

battery limits: 13.40 mln $ offsites: 61.94 ~ seal.exp.: .63 

manpo~er: 24 

Outputs (o) and inputs (i) of the process: 

POLYPROPYLENE 0 1. 000 T /unit • PROPYLENE i 1.049 T /unit HYDROGEN i .013 m3 /unit 
CATALYST AND CHEMICALS i 43.900 $ /unit 
COOLING WATER i 45.000 m3 iunit STEAM i .300 T /unit 
ELECTRICITY i 606.000 kWh /unit 
INERT GAS i 44.000 m3 /unit 

• 

·. 



164. TECHNOLOGICAL PROFILE 
---------------------

I 
I 

i 
ins~allation: POLYSTYRENE HIGH IMP~CT 

capacity: 15000.00 T (yearly) 

battery limits: 6.50 mln $ offsites: 35.38 % seal.exp.: .52 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

POLYSTYRENE HIGH IMPACT 0 1. 000 T /unit • STYRENE i .930 T /unit 
POLYBUTADIENE i .081 T /unit 
CHEMICALS i 16.100 $ /unit 
BUTYL STEARATE i .001.T /unit 
SOYBEAN OIL i .001 T /unit 
COOLING WATER i 21. 000 m3 /unit 
STEAM i .150 T /unit 
ELECTRICITY i 99.000 kWh /unit 
NATURAL GAS i 144.000 T-cal /unit 

• 

·. 



165. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYTETRAFLOOROETHY~ENE BY EMULSION POLYMER. 

capacity: 250.00 T (yearly) 

battery limits: 1.90 mln $ offsites: 47.36 X seal.exp.: .40 

manpoi1er: 12 
- -.. 

Outputs (o) and inputs (i) of the process: 

POLYTETRAFLUOROETHYLENE 0 1. 000 T /unit • TETRAFLUOROETHYLENE i 1. 000 T /unit 
CHEMICALS i 465.600 $ /unit 
SUCCINIC ACID i .000 T /unit 
CAUSTIC SODA i .011 T /unit 
HYDROGEN CHLORIDE i .005 T iunit 
TRITON X-lOO(R) ~ .044 T iunit .... 
SULFURIC ACID i .137 T iunit 
AMMONIA (IN AQUEOUS) i .003 T iunit 
COOLING WATER i 106.000 m3 /unit 
STEAM i .990 T /unit 
ELECTn-~ITY i 472.000 kWh /unit 
INERT GAS i 187.000 m3 ·/unit 

• 



166. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYURETHANE RESINS 

capacity: 45000.00 T (yearly) 

battery limits: 3.20 mln $ offsites: 56.25 X seal.exp.: .00 ... 
manpower: 24 

Outputs (o) and inputs (i) of the process: 

POLYURETHANE RESINS 0 1. 000 T /unit • TOLUENE DIISOCYANATE(TDI) i .330 T /unit 
POI .. YOL, TRIFUNCTIONAL POLYETHER i .750 T /unit 
CATALYST AND CHEMICALS i 145.000 $ /unit 
ELECTRICITY i 150.000 kWh /unit 

• 



167. TECHNOLOGICAL PROFILE 

installation: POLYVINYL ACETATE BEADS BY SUSPENSION 

capacity: 25000.00T (yearly) 

battery limits: 13.20 mln $ offsites: 40.90 % scal.exp.:'.63 

-- manpower: 15 

Outputs (o) and inputs (i) of the process: 

• POLYVINYL ACETATE 0 1.000 T /unit 
VINYL ACETATE i 1. 019 T /unit 
POLYVINYL ALCOHOL i .004 T /unit 
BENZOYL PEROXIDE i .006 T /unit 
ACETALDEHYDR i .016 T /unit 
HYDROGEN PER•1XIDE i .000 T /unit 
SODIUM CARBONATE i .003 T /unit 
HYDROCHLORIC ACID i .007 T /unit 
CAUSTIC SODA i .004 T /unit 
COOLING WATER i 34.000 m3 /unit 
STEAM i .819 T /unit 
PROCESS WATER i 2.099 m3 ·/unit 
ELECTRICITY i 79.000 kWh /unit 
INERT GAS i 26.000 m3 /unit 

• 

·. 



168. TECHNOLOGICAL PROFILE 

installation: POLYVINYL ACETATE LA·rEX 

capacity: 25000.00 T (yearly) 

battery limits: 10.80 mln $ offsites: 41.66 % seal.exp.: .56 

manpower: 12 --
Outputs (o) and inputs (i) of the process: 

• POLYVINYL ACETATE LATEX AS 100% 0 1. 000 T /unit 
VINYL ACETATE i 1. 019 T /unit 
POTASSIUM PERSULFATE i .010 T /unit 
CAUSTIC SODA i .002 T /unit 
HYDROCHLORIC ACID i .003 T /unit 
OXIDl.ZED STARCH i .060 T /unit 
EMULSIFIER i .040 T /unit 
SODIUM .BICARBONATE i .003 T /unit 
COOLING WATER i 38.000 m3 /unit 
STEAM i .460 T /unit 
PROCESS WATER i .500 m3 /unit 
ELECTRICITY i 110.000 kWh /unit 
INERT GAS i 24.000 m3 . /unit 

• .. 

·, .. 

'• 

., 



169. TECHNOLOGICAL PROFILE 
---------------------

installation: POLYVINYL CHLORIDE BY EMULSION POLIMER. 

capacity: 25000.00T (yearly) 

battery limits: 19.70 mln $ offsites: 50.76 % seal.exp.: .61 

· . ~anpower: 15 

Outputs (o) and inputs (i) of the process: 

• POLYVINYL CHLORIDE DISPERSION 0 1.uOO T /unit 
VINYL CHLORIDE i 1.009 T /uni~ 
CUPRIC NITRATE . i .000 T /unit 
SODIUM PYROPHOSPHATE i .000 T /unit 
POTASSIUM PERSULFATE i .000 T /unit 
SODintf LAURATE i .007 T /unit 
HYDROGF.N PEROXIDE i .000 T /unit 
ASCORBIC ACID i .000 T /unit 
FORMIC ACID (IN 85%) i .001 T /unit 
r.AllSTIC SODA i .002 T /ur.it 
tr{f1IWCIILORIC ACID i .000 T /unit 
COOLING WATER i 161. 000 m3 ·/unit 
STF.AM i 1.500 T /unit 
r:~or.F.f.f, WATEH i 1.100 m3 /unit. 
ELECTRICITY i 278.000 kWh /unit 
INERT GAS i 24.000 m3 /unit 
NATURAL GAS i 1111.000 T-cal /unit 

• 



• 

• 

170. TECHNOLOGICAL PROFILE 

installation: POLYVINYLCHLORIDE.BY SUSPENSION POLYMER . .,. 
capacity: 90000.00 T (yearly) 

battery limits: 31.20 mln $ offsites: 69.23 X seal.exp.: .70 

manpower: 21 

Outputs (o) and inputs (i) of the process: 

POLYVINYL CHLORIDE 0 1.000 T /unit 
VINYI. CHLORIDE i 1.009 T /unit 
HP1·c i .001 T /UPit. 
DIIPC i .000 T ,'uni~ 

BF.NTO~lITZ i .014 T /ur.i "':. 
MMA-EHA COPOLYMER i . 000 ... /•.:r,i t .l 

CAUSTIC SODA i .003 T /unit 
HYDROCHLORIC ACID i .001 T /unit 
COOLING WATER i 183.000 m3 /unit 
STEAM i 2.0CO T /unit 
PROCESS WATER i 2.599 m3 /unit. 
ELECTRICITY i 309.000 kWh /uni"t 
INERT GAS i 21.000 m3 /unit 



171. TECHNOLOGICAL PROFILE 
---------------------

installation: PRIMARY ALCOHOL 1 KTOXYSULFATE 1 SODIUH SALT 

c.~pacity: 5000.00 T (yearly) 

oattery limits: 3.00 mln $ offsites: 80.00 X seal.exp.: .51 

m.:lnpc.wer: 6 

Outputs (o} and inputs (i) of the process: 

P?.I~ARY ALCOHOL ETHOXYSULFATE 0 1.000 T /uni ti • ETHYLENE OXIDE i .308 T /unit 
CAUSTIC SODA i .101 T /unit. 
PHOSPHORIC ACID (INDUSTRIAL GRADE) i .001 T /unit 
E1'HANC>L i .237 T /unit;. 
SILICA GEL i .000 T /ur.i t 
COOL~NG WATER i 91. 000 r:3 /unit. 
S'l'El1M i .880 T /unit 
ELECTRICITY i 154.000 kWh /uni~ 
1mrnr GAS i 17.000 m3 /unit 
PRIMARY ALCOHOLS LINEAR. cs - C20 i .467 T /unit 
CHEMICALS i 55.000 $ /unit 

• 

• 



172. TECHNOLOGICAL PROFILE 

. 
installation: PRIMARY ALCOHOLS C 12-C 15 

capa.::ity: 60000.00T (yearly) 

bat~ery limits: 18.20 mln $ offsites: 45.05 ~ scal.exp.:~.77 

01Jtputs (o) and inputs (i) of the process: 

• ?::I:1ARY ALCOHOLS LINEAR, C12-C15 0 1.000 T /unit 
FU~:. •}AS 0 278.000 T-cal /:;.n. i "!; 

F~JEL LH}UID 0 1444.000 T-cal /urLit 
LI:IEAR O.LEFIN,Cll-C12 i 1.008 T /l1nit 
SYl:iTCIESIS GAS(2:1) i 453.000 mi\ /~:tit 

CHEV.:::.G?.LS i 50.500 $ /un~t 

CA~STIC SODz; i .070 T /unit 
POTASsn:a HYDROXIDE i .000 T /l~ni t 
MCLECT.TLAR SIEVES i .000 T /unit, 
GO:)LHtG WATER i 52.000 m3 /nr,iT. 
STEAM i .889 T /unit 
ELECTRICITY i 106.000 kWh /ar.i t 
INERT GAS i 18.000 m3 /U:liT. 
NATURAL GAS i 141. 000 T-cal /unit 

• 



173. TECHNOLOGICAL PROFILE 

installation: PRIMARY ALKOHOLS ca - C20 

capacity: 72500.00 T (yearly) 

battery limits: 27.79 mln $ offsites: 45.00 ~ seal.exp.: .61 

manpo~er: 9 
-- . 

Outputs (o) and inputs (i) of the process: 

• PRIMARY ALCOHOLS LINEAR • ca - c20 0 1.000 T /uni~ 

PURGE EfHYLENE 0 .007 T junit 
BUTANOL-N 0 .034 T /unit 
ALUM HI A 0 .112 T /unit 
ETHA MOL 0 .005 T /t.:nit 
STEAM i 3.599 T /unit 
ELECTRICITY i 262.000 kWh /unit 
COOLING WATER i 125.000 m3 /unit 
NATURAL GAS i 464.000 T-cal /unit, 
PROCES3 WATER i .070 m3 /unit 
ALUMINIUM TRIETHYL. i .279 T /unit 

ETHYLENE i .a47 T /unit 

KEROSENE i .034 T /unit 

• 



174. TECHNOLOGICAL PROFILE 
---------------------

installation: PROPYLENE GLYCOL 

capacity: 45000.00 T (yearly) 

battery limits: 9.30 mln $ offsites: 86.02 ~ seal.exp.: .63 

manpower: 12 
.... ~ .. 

Outputs (o) and inputs (i) of the procesf;: 

• PROPYLENE GLYCOL 0 1.000 T /unit 
DIPROPYLENE GLYCOL 0 .111 T /unit 
TRIPROPYLENE GLYCOL 0 .010 T /unit 
PROPYLENE OXIDE i .947 T /unit 
COOLING WATER i 175.000 ll3 /unit 
STE AH i 3.900 T /unit 
ELECTRICITY i 51.000 kWh /unit 
PROCESS WATER i .170 113 /unit 

• 



175.176. TECHNOLOGICAL PROFILE 

installation. PROPYLENE OXIDE BY ETHYLBENZENE PROCESS 

capacity: 90000.00 T (yearly) 

battery limits: 74.30 mln $ offsites: 74.15 % seal.exp.: .7& 

~anpo~er: 33 

Outputs (o} and inputs ( i) of the process: 

• 

PP.O?Y~Et;E OXIDE 0 1.000 T /unit 

STYRENE 0 2.335 T /unio: 

PFOPYLENE. (DILUTE) 0 .003 T /unit 

FUEL GAS 0 1.330 T-cal /un:. ~. 

ZTHY:..£.ENZENE i 2.729 T /unit 

?ROPYLEN'& i .799 T /unit: 

HA?HTHENIC ACID i .001 T /uni·. 

.MH·iONIA i .000 T /uni-t. 

MOLYBDENUM POWDER i .000 T /unit, 

CAUSTIC SODA i .015 T /unit, 

HYDROGEN i 110.599 :n3 /ur..it 

ALU~IHA i .003 T /unit 

TRIFHENYLMETHANE i . 000 T /un: + . 

EU'~YL-T CATECHOL i . 000 T /:.in it . 

OCTAtlE-N i .000 T /uni~-

r.(l(>LING WATER i 851.000 m3 /tJnit. 

STEAI1 i 12.000 T /ur.i i:. 

ELECTRiCITY i 441.000 kWh /unit. 

ItlERT GAS i 256.000 m3 /uni-t. 

NATURAL GAS i 1460.000 T-cal /unit 

• 



177. TECHNOLOGICAL PROFILE 

install~tion: PROPYLENE OXIDE BY CHLORHYDRINE PROCESS · 

capa~ity: 90000.00 T (yearly) 

battery limits: 34.59 mln $ offsites: 50.00 % seal.exp.:- .71 

~-:in power: 1e 

Out.puts (o) and inputs (i) of the process: 

• =·;~·c:PYLE~~z OXIDE 0 1.000 T ./ur .. i r. 
PBOPYLEHf, <DILUTE} 0 .002 T I -; ... . un_ .. 
PROPYLENE DICSLORIDE 0 .095 T /uni.~ 
F P.OPY r. ~NF: i .828 'I' I : .._ 

1 un..:.. •.1 

Y:''.'TVATEI~ CARBON i . 000 T /unit 
AM:.10NIA i .007 T /unit 
,o;HLOP I ~~E i 1. 457 T /1.A.Tt~t 
CC11!.GULANT i .000 T /unit 
HYf!I\OCHLORIC ACID i .029 T /ur._i. ... , 
LIMi!: i- 1. 204 T /unit 
FiiOSPEORIC ACID (INDUSTRIAL GRADE) i .003 T /u:.i t 
C'C:)LING WATER i 186.000 :n3 /'.l':i it 
PF:OCESS WATER i 50.000 m3 I • + 

1 un ~ ,. 
:;TEAM i 7 .199 T /unit 
ELEGTRICITY i 143.000 kWh /unit 
INERT GAS i 3.500 m3 /unit 

• 



178,179. TECHNOLOGICAL PROFILE 

installation: SOAP 

;:apacity: 16000.00 T (yearly) 

battery limits: 7.20 mln $ offsites: 27.77 % seal.exp.: .00 

manpo~er: 12 

Outputs (o) and inputs (i) of the process: 

S<)AP 0 1.000 T /:tr.i ": 
FATTS i 1. 200 T /ur.i t 
c..;rJS!'IC SODA i .400 T /;_m::..~ 

S1'EA!·l i 2.500 T fun it 
GOOLit!G WATER i 45.000 m3 /ur,i t 
P!.WC:~s WATER i 2.500 m3 /unit 
ELEC'!'r:.i.CITY i 200.000 kWh f>_.mi "t. 

GLYCERIN CRUDE 0 .170 T /unit 



180. TECHNOLOGICAL PROFILE 

installation: SODIUM ALKYLBENZEN SULFONATE 

capacity: 40000.00 T (yearly) 

battery limits: 22.60 mln $ .offsites: 60.00 % seal.exp.: .BO 

mar.power: 12 

Outputs (o) and inputs (i) of the process: 

• SGD.lrlM ALKYLBENZYL SULFONATE 0 1.000 T /'un:: 
LINEAR OLEFIN,Cll-C12 i .582 T /uni!" . 
BENZENE i . J06 T /ur.i-:: 
C~iLORINE i .337 T 1'1..~ni t. 
AL.UHINGM PELLETS i .002 'T' ,/nn . .: ~. 1 

SILICA GEL i .001 T 1':.1n: ; .. 
CAUSTIC SODA i .156 T /unit 
SULFUR Tl\ I OXIDE i .247 T /ani1: 
COOLING WATER i 133.000 m3 /unit 
STEAM i 3.000 T /unit 
ELECTRICITY i 365.000 kWh /unit 

• 



181. TECHNOLOGICAL PROFILE 

installation: SORBITOL 

capacity: 40000.00 T (yearly) 

b~ttery limits: 10.50 mln $ offsites: 52.38 % seal.exp.: .00 

m~~power: 12 

Outputs (o) and inputs (i) of the proces.:;: 

• SORBI'I'OL 0 1.000 T /i;nit 
(~LtJCOSE i 2.299 "' /uni"': £ 

HYl"IRCGZN i 920.000 m3 /un "!.. t 
ELECTRICITY i 30.000 kWh /ur:lt 
COOLING WATER i 3000.000 m3 /unit 
STEAM i 1.200 T /unit 

• 



132 - 184. TECHNOLOGICAL PROFILE 

installa~io~: STEARIC ACID 

50000.00 T (yearly) 

battery limits: 45.00 mln $ offsites: 11.11 ~ seal.exp.: .00 

manpower: 27 

Outputs (o) and inputs (i) of the process: 

• STEARl'.C ACID 0 1.000 T /unit. 
OLEIG AC IDE 0 .500 T /unit 
nr.Yr.F.RIN CRUDE 0 .150 T /unit 
FAT'l'S i 6.000 T /unit 
ELECTRICITY :.. 20.000 kWh /unit 
STEAM i .330 T /l}r.i t 

• 



185. TECHNOLOGICAL PROFILE 

installation: STYRENE 

225000.00 T (yearly) 

battery lim~ts: 51.50 mln $ offsites: 57.66 % seal.exp.: .68 

maLpower: 18 

0utputs (o) and inputs (i) of the process: 

• STYRENE 0 1.000 T /nr:.:. t 
'lOLU~tiE 0 .029 T /iirli t 
ETHYLBENZENE i 1.08$3 T 1'u~ it 
CHEMICALS i 4.599 $ /unit 
GOOLING WATER i 85.000 m3 /uni't 
STEAM i 2.500 T /unit 
PROCESS WATER i 1.899 m3 /unit 
ELECTRICITY i 84.000 kWh /unit 
INERT GAS i 3.200 m3 /unit 
NATURAL GAS i 763.000 T-cal /unit 

• 



186. TECHNOLOGICAL PROFILE 

installation: STYRENE-BUTADIENE LATEX 

~apacit.y: 35000.00T (yearly) 

battery limits: 32.29 mln $ offsites: 65.94 % scal.exp.:'.64 

~anpower: 45 

Oi.;.tputs (o) and inputs (i) of ·the process: 

• STYRRNE-BUTADIENE LATEX 0 1. 000 T /Ur.it 
BHTADI:ii:NE i .419 T /unit 
::.TYf.ENE i .649 T /u:.it 
SO!;.? i .069 T /:Jnit 
SODIUM CHLORIDE i .201 T /uni~ 

SULFURIC ACID i .024 T /u:iit 

CHEMICALS i 23.100 $ /unit 
\\'ATER DEIONIZED i 5.340 T /unit 

COOLING WATER i 69.000 m3 /unit 

STE!~M i 1.200 T /unit 

ELECTRICITY i 591.000 kWh /unit 

INERT GAS i 8.899 m3 /unit 

• 



187. TECHNOLOGICAL PROFILE 

installation: STYRENE-BUTADIENE RUB. BY SOL.POLYMER. 

capacity: 35000.00T (yearly) 

battery limits: 35.09 mln $ offsites: 61.53 % scal.exp.:'.75 

· manpo~er: 33 

Outputs (o) and inputs (i) of the process: 

• STYRENE-BUTADIENE RUBBER 0 1.000 T /unit 
BUTADJENE i .759 T /unit 
STYRENE i .250 T /unit 
HEXANE -N i .039 T /unit 
BTJTYLLITHIUM -N i .001 T /unit 
TETRAHYDROFURAN i .000 T /unit 
STEARIC ACID i .005 T /unit 

STABILIZER, SBR i .010 T /tl!1 it, 

COOLING WATER i 211.000 m3 /1Jnit 

STEAM i 4.599 T /unit 

ELECTRICITY i 485.000 kWh /unit.. 

INERT GAS 1 20.000 m3 /uni't 

• 



188. TECHNOLOGICAL PROFILE 

installation: STYRENE-BUTADIENE-RUBBER BY &MOL.POLY". 

capacity: 35000.00 T (yearly) 

battery limits: 32.29 mln $ offs!tes: 65.94 % seal.exp.: .61 

Outputs (o) and inputs (i) of the process: 

• STYRENE-BUTADIENE RUBBER 0 1.000 T /unit 
EUTADIENE i .727 T /::..nir. 
STYRENE i .223 T /unir. 
SOAP i .069 T /m:i t 
SALT i .201 T /:.mit 
SULFURIC ACID i .024 T /unit 
STABILIZER, SBR i .011 T /t:ni~ 

CHEMICALS i 23.100 $ /uniT. 
WA'l'ER DEIONIZED i 5.340 m3 /unit 
cco;:.ING WATER i 69.00(1 m3 , . ~ , uni .. 

STEAM i 1. 200 T /U!"lit 

EL~CTRICITY i 591. 000 kWh /unit.. 
INERT GAS i 8.899 m3 /unit 

• 



189. TECHNOLOGICAL PROFILE 

installa~ion: SULFURIC ACID FROM SULFUR 

capaci·i;y: 320000.00 T (yearly) 

battery limits: ~0.20 mln $ offsites: 50.00 ~ seal.exp.: .75 

manpower: 15 

Outputs (o} and inputs (i) of the process: 

• SULFURIC ACID 0 1. 000 T /uni-:-, 

COOLING WATER i 74.000 m3 I . .,. .- un 1..., 

STEAM 0 .600 T /unit 
PROCESS WATER i .569 m3 /unit 
Ei.ECTRICITY 0 176.000 kWh /1..mit 

CATALYST AND CHEMICALS i .200 $ /unit 

SULFUR i .327 T /uni~ 

• 



190. TECHNOLOGICAL PROFILE 

installaticn: SYNTGAS (2:1) FRO~ NATURAL GAS 

c.2pacity: 884.0 mln. m3 (yearly) 

battery lLnits: 45.29 mln $ offsites: 61.36 % seal .exp.: 

Out~uts (o) and inputs (i) of the process: 

• SYNTHESIS GAS(2:1) 0 1.000 ~3 
t!ATURAL GAS i 4.236 T-cal 
CATALYST AND CHEMICALS i .000 $ 
COOL I HG WATER i .045 m3 
PROCESS WATER i .001) m3 
ELECTRICITY i .045 kWh 

• 

.., ;: ....... 

,'uni~ 

/tmit 
/unii:. 
/unit. 
/unit 
/unit 



191. TECHNOLOGICAL PROFILE 
---------------------

~nstallation: SYNTGAS (3:1} FRO~ NATURAL GAS 

i:apacity: 884.0 mln. m3 (yearly) 

battery limits: 44.79 mln $ offsites: 33.25 X seal.exp.: .75 

~anpower: 12 

Output~ (o) and inputs {i) of the process: 

SYNTHESIS GAS(3:1) u 1.000 m3 /u:Lit • UATURAL GAS i 3.990 T-cal /·.m::..t 
CATALYST AND CHEMICALS i .000 $ /u:ii t 
COOLING WATER i .031 m3 /unit 
PROCESS WATER i .000 m3 /unit; 
ELECTRICITY i .038 kWh /unit 

• 



• 

• 

192. TECHNOLOGICAL PROFILE 

i~s~allation: T-BUTANOL (GASOL GRADE) 

:~.~pac.:. ty: 50000.00 T (year!y) 

battery limits: 7.10 mln $ offsites: 90.14 X seal.exp.: .62 

mar.po~er: 9 

0~tputs (o) and inputs (i) of the process: 

~UTANOL-T {GASOL GRADE) 
ISOETj'fYLENE RAFFINATE (BUTENES FEED) 
f:~:NZiWE 
EG MONOBUTYLETHER 
TBA CATALYST 
COOLING WATER 
STEAM 
PRCCE3S WATER 
ELECTRICITY 

0 

i 
i 
i 
i 
i 
i 
i 
i 

1. 000 T 
.765 T 
.001 T 
.006 T 
.000 T 

70.000 m3 
2.000 T 

.239 m3 
29.000-kWh 

/'.mi-::. 
hmit 
/unit 
/unit 
/.:.nit 
/unit 
/unit 
/unit 
/unit 



193. TECHNOLOGICAL PROFILE 

i:1stallaticn: TEREPHTHATIC ACID. FROM P-XYLENE 

capacity: 75000.00 T (yearly) 

h~ttery limits: 55.90 mln $ offsites: 34.70 % seal.exp.: .75 

manpcwer: 15 

Outputs (o) and inputs (i) of the process: 

• TERF.PHTALIC ACID 0 1.000 T /unit 
XYL~NE-P i .679 T /unit. 
CCIBALT ACETATE.4H20 i .000 T /un~t 

I'-!AGNEZIUl1 ACETATE.4.H20 i .000 T /unit 
P.YDR0:3ROMIC ACID i .011 T /uni~ 

son:uM CARBONATE i .034 T /uni~ 

SOD1UM -HYDROGEN SULFIDE i .000 T /un:-::. 
ACETIC ACID i .070 T / 1.A!'li t 
COOLING WATER i 157.000 m3 /unit 
STEAM i 1.500 T /uni~. 

PROCESS WATER i .940 m3 /un!.t 

E'.:.ECTF:ICITY i 657.000 kWh /ur. i r. 

NATURAL GAS i 833.000 T-cal· /unit 

• 



lS4. TECHNOLOGICAL PROFILE 

installa~ion: TETRAFLUOROETHYLENE . 

1300.00 T {yearly) 

k.t i. tt:ry linai tf:: 6.40 mln $ off6it~s: 76.56 % seal.exp.: .59 

~anpower: 12 

Outputs (o) and inputs (i) of the process: 

• TETRAFLCOROETHYLENE 0 1.000 T /unit-
EYDROGEN CHI.ORI DE CHCL) 0 .671 T /unit 
SrJLFURIG ACID (AS 94%) 0 2.401 '!' /unit £ 

HEXAFLUOROPROPYLENE 0 • l> 11 T /uni~ 

FLUC~ROCARBON 22 i 2.026 T /unit. 
Gf.tlSTIC SODA i .163 T /unit. 
s;JLFURIC ACID i 2.~56 T /unit 
:-!ETHANOL i .003 T 1'u1: it 
G2EMI8ALS i 6.900 $ /unit 
~~::J;)LING WATER i 1202.000 m3 /unit 
::::TEA!1 i 3.000 T /unit 
P!:<OCESS WATER i 3.000 m3 /uni-:: 
ELECTRICITY i 5997.000 kWh /unit 

NATURAL GAS 122508.000 T-cal /unit 

• 



195. TECHNOLOGICAL PROFILE 

installation: TOLUENE DIAMINE FROM DINITROTOLUENE 

capacity: 20000.00 T (yearly) 

battery limits: 11.70 mln $ offsites: 41.88 % seal.exp.: .61 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

TOLUENE DIAM!NE 0 1. 000 T /unit • DINITROTOLUENE i 1.564 T /unit 
PD CATALYST • TDA i .000 T /unit 
HYDROGEN i 1301. 000 m3 /unit 
COOLING WATER l. 356.000 m3 /unit 
STEAM i 2.299 T /t;ni t 
PROCESS WATER i .170 m3 /unit. 
ELECTRICITY i 276.000 kWh /unit 
FUEL i 2778.000 T-cal /unit 

• 



196. TECHNOLOGICAL PROFILE 

in5tallation: TOLUENE DIISOCYANATE 

capacity: 25000.00 T (yearly) 

battery limits: 17.29 mln $ offsites'. 57.22 % seal.exp.: .66 

manpower: 15 

Outputs (o) and inputs (i) of the process: 

• TOLUENE DIISOCYANATE(TDI) 0 1. ooc T /u:-::!7, 
HYDROCHLORIC ACID (DILUTE) 0 .890 T /U!'l it 
TOLUENE DIAMINE (CRUDE) 0 .084 T /:.mit 
TOLUENE DIAMINE i .815 T /uni. "t 
PHOSGEN i 1. 314 T /uni i .. 
DICHLOROBENZENE-0 i .012 T /un"..t 
COOLING WATER i 202.000 m3 /unit 
STEAM i .250 T /uni"!:. 
PROCESS WATER i 3.799 m3 /unit 
ELECTRICITY i 432.000 kWh /unit 
NATURAL GAS i 32i8.000 T-cal /unit 

• 



197-199. TECHNOLOGICAL PRCFILE 

installation: TRIETHANOL AMINE FROM EO END NH3 

capacity: 45000.00 T (yearly) 

battery limits: 9.40 mln $ offsites: 105.32 % seal.exp.: .53 

nanpower: 12 

Outpu.ts (o) and inputs (i) of the process: 

• TRIETHANOLAMIN!': 0 1.000 T /unit 
:t:JNOETHANO!,AMINE 0 .030 T /unit 
DIETHANOLAMINE 0 .C70 T /unit 
ETHYLENE OXIDE i .921 T /unit 
AMHONIA i .12e T /U!lit 
COOLING WATER i 245.000 m3 /unit 
STEAM i 10.000 T /unit 
PROCESS WATER i 18.000 m3 /unit 
ELECTRICITY i 24.000 kWh /unit 

• 



200. TECHNOI.OG"!:CAL PROFILE 

installation: TRI~ITROTOLUENE 

c<.>pacity: 30000.00 'I' (yearly) 

battery limits: 13.70 mln $ offsites: 31. 38 ~ 

manp0wer: 9 

O:..~tputs ( o) a11-d inputs ( i) of the process: 

• 7F I~·~ T TROTOLUENE 0 1.000 
Tt)LU •·IE i .440 
Ii J 'T'HTC flClf'( f.M~) i .220 
~n·nnc ACID(99'.}'~) i .602 
f.GLFURIC ACID i . 036 
COCiLING WATER i 24.000 
3TI!Al~ i .220 
ELECTRICITY i 49.000 
FUEL i 1111.000 

• 

seal.exp.: .~. t~ 
.. ,_.v 

T /•_1r.:i. t 
T /unit 
T /unit 
T /unit . 
T /unit 
m3 /unit 
T /unit 
kWh /unit 
T-cal unit 



201. TECHNOLOGICAL PROFILE 

installation: UNSATURATED POLYESTER RESIN 

capacity~ 15000.00 T (yearly) 

battery limits: 2.80 mln $ offsites: 121.43 % seal.exp.: .54 

manpower: 6 

Outputs (o) and inputs ( i) of the process: 

• rJNSA TURA TED POLYESTER 0 l.CCO T /14nj~ 

MP.LE IC ANHYDRIDE i .156 T ,h.mi i: 
PHTHAI.I(; ANHYDRIDE i .236 T /un:. 7. 

ETHYLENE GLYCOL i .029 T /un:~ 

PROPYLENE OXIDE i .191 T /uni-:: 
STYRENE i .400 T /ur: ii. 
EYDROQUINONE ... .000 T /unit.. 
GOOI,ING WATER i 36.000 m3 /ur1lt 
STEA!-1 i .040 T /unit 
I':LZCTRICITY i 33.000 kWh /unit 
INERT GAS i 5.900 m3 /unit 
NATO:u~L GAS i 55.599 T-cal /unit 

• 



202. TECHNOLOGICAL PROFILE 

j n:-c; t.a 11::.t ti on: UREA BY THE MITSUI TOA TSU PHOCESS 

capa.;:;.. ty: 215000.00 T (yearly) 

tattery limits: 26.10 mln $ o~fsites: 78.1~ % seal.exp.: .BC 

ma~p0war: 15 

Outputs (o) and inputs (i) of the process: 

~l~EA 0 1. 000 T /unit • 1~ M'.~ONI A :;_ .569 T /uni"t 
CAF:B(lN DIOXIDE i .750 T /unit 
COCLING WATER i 88.000 ci3 /unit 
STEAM i 1.100 T /unit 
ELECTRICITY i 22.000 kWh /unit 

• 



203. TECHNOLOGICAL PROFILE 
---------------------

in3tallation: UREA BY THE STANICARBON PROCESS 

.;.:.paci ty: 215000.00 T (yearly) 

bat~ery limits: 24.20 mln $ offsitas: 73.55 % seal.exp.: .68 

manpower: 15 

O~tputs (o) and inputs (i) of the process: 

TJ?.EA 0 1.000 T /unit • .\t·L"!ONIA i .569 T /un.!. t, 
GAB BON DIOXIDE i .755 T /uni~ 
COOLING WATER i 78.000 m3 /unit 
STEAf'.i i .930 '!"' /unit 
PROCESS WATER i .080 m3 /:;nit 
ELECTRICITY i 22.000 kWh /unit 

• 



204. TECHNOLOGICAL PROFILE 
---------------------

installatioc: UREA-FORMALDEHYDE SYRUP 

.::apacity: 50000.00 m3 (yearly) 

bat-::ery limits: 6.30 mln $ offsitas: 123.80 % seal.exp.: -.SJ 

r:;a:ip0wer: 12 

Output& (o) and inputs (i) of the process: 

• UREA-FORMALDEHYDE RESIN SYRUP 0 1.000 T /ur.ii: 
PF:EA i .565 T /unit 
G:IE!1ICALS i 2.900 $ I • 

1 uni-:: 
FOHHALDEHYflE i .465 'T' /uni" .. 
CAUSTIC SODA i .005 T /unit 
COOLitiG WATER i 113.000 rn3 /l.ln: T, 

:3TEA~1 i .540 'f /unit 
E::.ECTRICITY i 27.000 kWh /unit 

• 



205. TECHNOLOGICAL PROFILE 

~n3tallation: VINYL ACETATE FROM ACETYLENE 

cap.a.city: 67500.00 T (yearly) 

battery limits: 21.10 mln $ offsites: 60.18 % seal.exp.: .77 

m~npower: 12 

Outputs (o) and inputs (i) of the process: 

VIHYL ACETATE 0 1.000 T /unit 

• ACETIC ACID i .720 T /tmit 
;_CETYLENE i .319 T /unit 
Ci'\T~\LYST AND CHEMICALS i 6.199 $ /unit 
COOLING WATER i 120.000 m3 /unit 
STEAM i 2.000 T /unit 
ELECTRICITY i 110.000 kWh /unit 
INERT GAS i 1.200 m3 /un~.t 

• 



206. TECHNOLOGICAL PROFILE 
---------------------

installation: VINYL ACETATE FROM ETHYLENE 

capacity: 67500.00 $ (yearly) 

battery limits: 30.10 mln $ offsites: 63.12 % seal.exp.: .69 

manpower: 15 

Outputs (o) and inputs (i) of the process: 

CATALYST AND CHEMICALS i 11.500 $ /unit • 'IINYL ACETATE 0 1. 000 T /unit 
ETHYLENE i .393 T /unit 
ACETIC ACID i .704 T /unit 
OXYGEN i .333 T /unit 
COOLING WATER i 363.000 m3 /unit 
STEAM i 6.099 T /u:.it 
ELEC!RICITY i 58.000 kWh /unit 
INERT GAS i 1. 799 m3 /unit 

• 



207. TECHNOLOGICAL PROFILE 
---------------------

installation: VINYL CHLO~IDE BY. OXYCHLORINATION 

capacity: 250000.00 T {yearly) 

battery limits: 39.70 mln i offsites: 102.27 % seal.exp.: .77 

manpower: 15 

Outputs {o) and inputs {i) of the process: 

VINYL CHLORIDE 0 1. 000 T /unit • ETHYLENE i .466 T /unit 
CHLORINE i .581 T /unit 
OXYGEN i .135 T /uni+ 
CATAL.YST AND CHEMICALS i 2.599 $ /unit 
AMMONIA i .001 T /ur.it 
CAUSTIC SODA i .007 T /U1ii T.. 

COOLING WATER i 234.000 m3 /unit 
STEAM i 2.000 T /unit 
PROCESS WATER i .949 m3 /u:ii t 
ELECTRICITY i 86.000 kWh /unit 
FUEL i 1022.000 T-cal /unit 

• 



208. TECHNOLOGICAL PROFI~E 

installation: VINYL CHLORIDE FROM EDC 

•-:apaci ty: 125000.00 T (yearly) 

battery limits: 12.40 mln $ offsites: 196.77 % seal.exp.: .71 

manpower: 6 

Outputs (o) and inputs (i) of the process: 

VINYL CHLORIDE 0 1.000 T /unit 

• HYD~OGEN CHLORIDE (HCL) 0 .587 T /unit 
LIGHT AND HEAVY ENDS 0 .071 T /unit 
ETHYLENE DICHLORIDE i 1.661 T /u:nit 
CAUSTIC SODA i .000 T /unit 
COOLING WATER i 153.000 m3 /unit 
STEAM i 2.700 T /unit 
C::LECTRICITY i 55.000 kWh /unit 
NATURAL GAS i 934.000 T-cal /unit 

• 



209. TECHNOLOGICAL PROFILE 

i~stallation: ACETYLSALICILIC ACID 

capacity: 1500.00 T (yearly) 

battery limits: 7.50 mln $ offsites: 40.00 % seal.exp.: .00 

manpower: 12 

Outputs (o) and inputs (i) of the process: 

ACF.TYLSAL:LCiLIC ACID 0 1. 000 T 1't..ln i •~ 

• AC~TIC ACID 0 .560 T /uni~ 

PHENOL i .699 T /unit 
CAUSTIC SODA BEADS i .360 T /unit 
CARBON DIO}tlDE i .519 T /~nit 

ACETIC ANHYDRIDE i .. 880 T /unit 
HCL ACID (AS 22 BE) i 1. 000 T /uni~ 

ELECTRICITY i 1005.000 kWh /unit 
COOLING WATER i 50.000 m3 /unit 
STEAM i 2.500 T /unit 
PROCESS WATER i 1. 000 m3 /unit 

• 



i 
! 

·1 
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I 

I 

• 

• 

210. TECHNOLOGICAL PROFILE 

installation: ACROLEIN 

capacity: 25000.00 T (yearly) 

battery limits: 14.40 mln $ offsites: 51.38 % seal.exp.: .00 

manpower: 18 

Outputs {o) and inputs {i) of the process: 

ACROLEIN 0 1. 000 T /unit 
PROPYLENE i .998 T /uni~ 
CATALYST AND CHEMICALS i 46.799 $ /unit 
ELECTRICITY i 1058.000 kWh /unit 
COOLING WATER i 267.000 m3 /unit 
STEAM i 6.000 T /unit 
PROCESS WATER i 3.299 m3 /unit 



211. TECHNOLOGICAL PROFILE 

installation: BENZOIC ACID 

capacity: 20000.00 T {yearly) 

battery limits: 12.00 mln $ offsites: 33.33 % seal.exp.: .00 

manpower: 18 

Outputs (o) and inputs {i) of the process: 

• BENZOIC ACID 0 1. 000 T /unit. 
TOLUENE i .925 T /unit 
CATALYST AND CHEMICALS i 6.000 $ /unit 
ELECTRICITY i 50.000 kWh /unit 
COOLING WATER i 160.000 m3 /unit 
STEAM i 7.000 T /unit 

• 



212. TECHNOLOGICAL PROFILE 

installation: DL-METHIONINE 

capacity: 5000.00 T (yearly) 

battery limits: 12.00 mln $ offsites: 32.50 % seal.exp.: .53 
' 

manpower: 21 
:, 

Outputs (o) and inputs (i) of the process: 

• METHIONINE-DL 0 1. 000 T /'.l :1 i 't 
SODIUM SULFATE 0 1. 055 T /unir. 
ACROLEIN i .555 T /t.:r1i:. 
METHYL MERCAPTAN i .449 T /unit 
PYRIDINE i .002 T /unir, 
HYDROGEN CYANIDE i .239 T /~:ni ~-
CAUSTIC SODA i .611 T /un:.t 
SULFURIC ACID i .776 T /unit. 
AMl10NIA i .289 T /unit 
CARBON DIOXIDE i .033 T /unir. 
CHEMICALS i 74.099 $ /i.1!1 l:: 
COOLING WATER i 557.000 m3 /unit 
STEAM i 16.000 T /un:. ~-
ELECTRICITY i 297.000 kWh /uni~ 

• 

.i 
f 



213. TECHNOLOGICAL PROFILE 
---------------------

installation: NONENE 

capa~ity: 20000.00 T (yearly) 

battery limits: 32.00 mln $ offsites: 37.50 % seal.exp.: .QC 

manpower: 42 

Outputs (o) and inputs (i) of the process: 

NONENE(PROPYLENE TRIMER) 0 1. 000 T /uni-: • PROPYLENE i 1. 250 T /unit 
HEPTANE i .020 T /unit 
ELECTRICITY i 700.000 kWh /unit. 
COOLING WATER i 200.00Cl m3 /u:-dt 
STEAM i 3.299 T /unit 
PFOCESS WATER i 30.000 m3 /unit 
INERT GAS i 32.000 m3 /unit 

• 



214. TECHNOLOGICAL PROFILE 
---------------------

installation: PRIMARY ALCOHOL El'HOXYLATE 

capacity: 22500.00 m3 (yearly) 

battery limits: 4.20 mln $ offsi~es: 80.00 % seal.exp.: 

manpower: 9 

Outputs (o) and inputs (i) of the process: 

INERT GAS i 12.000 m3 /t:n i .... • CAUSTIC SODA i . ()01 T /unit COOLING WATER i 27.000 ms /unit; 
ELECTRICITY i 40.000 kWh /1,.;r.i t STEAl-i i .050 T /ur1i:: 
PP!MARY ALCOHOL ETHOXYLATE 0 1.000 T /unit. 
PHOSPH1)RIC ACID (INDUSTRIAL GRADE) ~ .001 T /uni 't -ETHAUOL i .239 T /unit, 
ETHYLENE OXIDE i .370 T /uni.: 
PRIMARY ALCOHOLS LINEAR, ca - C20 i .479 T /i.:nit 

• 



·~ 

i 

• 

• 

215. TECHNOLOGICAL PROFILE 
---------------------

installation: PRIMARY ALCOHOL SULFONATE SODIUM SALT 

capacity: 5000.00 T (yearly) 

battery limits: 3.00 mln $ offsites: 80.00 % seal.exp.: .51 

manpower: 6 

Outputs (oJ and inputs (i) of the process: 

FRI~ARY ALCOHOL SULFONATE SODIUM SALT 
CAUSTIC SODA 
PRIMARY ALCOHOLS LINEAR, C8 - C20 
STEAM 
SULFUR TRIOXIDE 
ELECTRICITY 
INERT GAS 
COOLING WATER 

0 

i 
i 
i 
i 
i 
i 
i 

1.000 T /uni'I:. 
.231 T /unit 
.533 T /unit 
.880 T /unit 
.384 T /unit 

154.000 kW:i1 /unit 
17.000 m3 /unit 
91. GOO m3 /unit 
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