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In this Volumo a technoe=finnncial ovnluation
of the Honomsr Complex hos doen made. The sonomcr Cosplex
(Projeet B) is continuntion of BIX-aromatie plant
(Pro ject A) sonomer Cnmplex Industry consists of thrae
sepnrate production unitsi-

- Caprolactas unit with eapncity 16,000 7/A
- Terephthalic acid/DMT=unit 18,000 1/A
- Phthnlic anhydride unit 8,000 ¢/y

Finnncinl evnluation of thuss three units together
in ons complex proves that the production of these three
aonomers as joimt project with Aromntics is c¢conomienlly
fonsible in Bust Pokistan. Condoneod figurvs are given in
the summnry of this Volumo,
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1, SicamsbaX
1.1, IAstory, dequareund nnd Cenclusion

This Penaibility atpdy for the proaotion of “.ononer
Conplex® to say i~

- Caprolactan monomer 16,000 T/a
- Terephtholic scid/DiT 18,000 T/a
- Phthelic anhydride 8,000 T/a

{s o oontinustion of the Project ®a® 3TX-aroustics. As we have
aentioned 37X-sroactics (Project ®»") would be an integrol
port of iefinery production.

de would aug est thut this Pioject shoul. be physicolly
separete £roa the 2rojeot ®o* dut it being locuted on the ecus
site, very close to the Project %" 3TX-.roanticu/Refinery.

The iupleaentution of the Project “a® and *3° ghould
be onrried out ss joint venturs (es «*3 Joint sroject) st the
seme tine.

Out of thece (.¢B) Projects fonsidility studios for
the prouotion of 8-

- Polyester fibers produotion unite in Vest and
Bost Pakiston and

« Di-gotylphthalate (IJ0P) in Sset Pakistan will de
prepored.,

These three units would be consumers of idf-production and phthulic

onhydride from the “sionomer Couplex®. Ceprolactas unit production
would be oonsumed by the existing lylon plants units in both
Uinie and the new promoted one.




1.2. Ganarcl tongclusion,
<nalysing the nll conponents of Fokistan we

cowe to the conelusicn thot the ®ionomer Complex® with the
fcllowing unite t-

= Caprclactoa 16,000 7/a

- Terephtholic 0cid/mT18,000 1T/a
- Phthelic onhydride 8,000 i/A

dotel 42,000 T/4
shiould be loc.ted in adjnconcy; of the dTA-.romatice/Asfinery-

Chittagung o8 the wost econcuicol solution. The bosic raw
material for thess tlree units will de wupplied by alinery
frou the #ro eot “.” (Like.rowstics plunt). Leurly sll other
avtorials ne L.uonie, Ceustic $oda, Sulphuric acid would be
supplied frou the other existing or new coming wilts.

- wiionie Jor the production of caprolactuw: will be coulng
froa Goros-l =bout 130 ziles from Chittagong by [milwny.

- Caustic sodo froam the PVC plant which most probadbly will
bu luceted in Gorosal.

- Sulphuric acid would be provided from cxtended plent for

sulphuric 8cid in TSP=-plant=Chiittagong very; near to the
Sustern Mefinery's site.

1.3 wAckating.

Seeed on the rowing market potential and tuoking into
consideration the overnll voonouic objoctives ond nocde of
Yokiston.

The plenncd quentities of production onticipated froa tho
proposed complex ere shown under itea 1.8. in the previous puge.




In the next Chnptsr the market forecnst is given in detail
for s poriod of 1975-80. This meens the inplementotion

of this conception should start by 19075 and staort-up to come
sonetime to the ond of 1977 snd full production during the 190,

1.4 &xingioal Producta.

a) C:rmlactw will be consumed by thg four
sting piconts, sous of these will by extunded

und the new ccaing plonts with hijhor capecity.

b) T™ereplthulic 00id/DuT will bu consuwmsed by
projeoted two auw aumufacturers of polysstar

fidors 8-
- Liw plnat in Bost Pukiston 6,000 ¢/y
- Ons plont in Jest Pokistan 18,000 ¢t/y

Totels AL0Q0 /¥

¢) Phtholic znhydride will bo consu..d by ncw coaing
WP-plunt in the scope of PVC-production in Bost

Fzhiston end producers of alkyd Rusin ia dboth
Wings.

1l.4.1 Rropossd Sclling Brics,

The proposed ex-foctory soliing pricc ore estinmted on
bese of CIZ? and londing sxisting prios.

We would like to mnke the two alternstiyes of ex-factory

selling price.

dabls )
Proposed uuiu ¥rice

‘(TTJ'W‘“ m—ntw*ﬂxmm

ces Totul
valm
COEWUC 0.0 3004 ""‘ 00, C R
D “7.0 3700.0 m 0 03500 8“.0 45000.0
shthalie

snhydrido $000.0  315.0 1500.0 18000.0 273,0 1300.0 10400.0
Totnl 43000.0 (804.0M8400.0)1C 86000 (482 (2200.0) 100800.0

everags overogs
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1.5 Euedldtdcs und wnolCuring
#rojuct ®3* (Monum:r Cowplox) 1s octusily o coatinuuticn
of 54s0J6Ct we
The droject 3% woulc coniot:fhe following plauts 8-
= Capruelanctan plant
= Tercphthislic 0cid/UmT plaont
« Phtholic anhydride plant ond utilities.
The principol row anteriel would dc 8-
- Cyclohexqmo fcr eaprolncton
- Para-xylene for terephthnlic #cid/Din?

« o=xylene for phthalic snhydride oupgliao by the
aronatics/refinery plant (sroject ).

The calculaticn have beun wede on the busis .L 330 daye
(7680) hours on full opersation per ycar).

all roquired utilities will be produccd within tho
locution 1ucluding @ cuoling water aslectric power, stedm,
Dil-w: teraetc.

It {8 eetiuntud thnt the Jrojoct « and 3 which ore
dependent on ench uvther ¢on be constiuctud nnd put in operaticn
in about 36 nvath from the dote of starteu) construction.

1.6, Zinanciala

The tot-l investment required for this #rujoct (B) is

W

sstinnted ns followe s-

8ite and llent costs 91743.4 155064.85 247707.9
De velopment costs 20671.0 6661.0 27338.0
Working Capitol - -

Totals



It haa bucn estimoted that the rotiv between locn ond equity
to be wbout 72320 and thiy uust c‘onwnicnt invest r fur the
PYrugeet A o B would be BR1MC. Bquity capital would be provided
by B2IDC in the fura oi sharehvldors equity. Th. bnlanct B#cuc ad
to be lum,, tera Guebt 1.cal 2nd forciyne The 1lucal liun ot
8%; fur Lforeign 7% intercuet was gulouiitede Tho aun,, tera
foraign lonn would eover 100 percunt of ti Loraign cxchonge
coapcnants raquired.

The proforayu cupitulis:ticn would be 38 shown

below Se
Typs of Copital Wm—
Re (000
Long ter.a debt 43000.0 162000.0  205000.0
ghorcholder aquity 881310 = _8812).0
Totol 1004 128121.0 168000,0 _ 28C121.0
1.7 Ratiuatad ornings ond Fund Gsneratid

4 sumoary >f the estimnted profit, l.ss and tho
cash goneroted fur the first sig years aftur start-up 18 shewn in

Tubly 2 belcw 8- i
sumnnry of h’lﬁantqd durning ond Aund Gencrutid

Yr] "ot "UC' ot ,'5 E « oper.te R veand
. ®clesy of ’ !m; v attericash gencratad
lGules ! laouce BTN : Tox ! Tox l'chga!-g

- _texounmes & .

02310.0 65448.6 2028.y 24230.5 14780.0 9452.5 9452.5 24880.3 3402.9
103170.0 69503.6 2528.9 30737.5 13296.0 17533.4 533.4 24880.3 42353.7
108600.0 71531.8 2688.9 34440.0 11280.6 33159.4 gM89.4 24880.3 48006.7
108600.0 71531.3 2628.9 34440.0 8932.0 26807.0 25007.0 24850.3 5C357.1

08600.C 71531.2 2628.9 34440.0 6803.4 27937.0 #037.0 2485C.3 52747.3
108600.0 71531.2 2626.9 34440.0 402v.0 30410.0 #$410.0 24830.3 55230.3

beo o

Oo;d O
-




It .oy be noted thut firet thres yeors refiect o reduced snlss
revenus by utilisation ui capucity due to noruul Prodiv.s
of sticrt-up aau eificiency of the stafl. Lowever, the cuulex
iu expected to vparate ot capicity after thuee years.
B;'onk evel wns cowuputed to be at 84 percent on
2 net iucoue bosis. On o funds geucreted busis, which ia
the level wien cigh Jlow equnls the swount reyuired for
cebt retireucnt, the breaok-even point is cbout 57 perceat
ol cepacity.

1.8 datereat and Debt Service Covaraxe.

The projected coverage of interest on lon;

toru deht 28 well as dedt service coverage ratios are
as follows s~

2abla_ 3.
Interest and Dedt Coverage
4 j 1 ‘1 e
eur ntcmt Coveraye vt b‘oruﬁ W Ve ruge
1,68 1,40
8 2.38 1.67
3. 3.00 1.80
3. 55 2.00
4.9 $.13
L] 5.30 .37

Kotes 1. defore incoms tex.
8. Aftel incone tax.



1.9  Erelected Relence ihecta.
Condensaed bolqnu sheats estinated for years first

and sixth are shown bel:'w §-
AaRla 2
Tatiiinted Julunce 8hacts
+8(000)

Asasta.

current assets
Cosh

Meceivedble trode
Inventories

Totsl current assets

liahilitien
Current liobilities

Ja,mdlc= trade

Long ternm Dedt due within ome year
Totel Cur.unt Lisbilitive

song Turm Dabdt,

Copitol atook

«at rotoined esrninge aofter dividunds
Totel shomvhuliers cyuity

Totol 1lisbdilities ond Bquity

9804.0

6g81.6
80641.7

36407.3

9804.4

$0800.0
30004 .0
164000.0

45181.0
0488.5

94873.0
208877.C

10085.0

7700.0
0641,7

119035, 8

10068, 8

30868, 8
61800.0

85121.0
96u69.1
l10l780.1
273848.6




Cosh duili-up sfter providing for dedt suivice and
the sssuwed payasnts of e ulvidend to shoreholders is suwstan-
tinl. It wos sscuasd that such excess would bu invested in
Bank Certificates of deposit ot five perount. Actuully 2 lepoe
portion of this sxcess cush could be used to retira long-term
Jobt at an accsleruted rate, or bu invested in ndditionnl

arnufocturing capebility which should carn u highar return
thin five perount.

1.10 Ratiaatod Jeturn lnvestosnt.
The estiuoted roturn on investoent over eix year
psriod is sun.arised below -
Totol Investnent
e Annual overage 11.8 percent
Shereholdors Investasnt
e ANMUSL average 26.0 percont
The poyback or the total investasnt will ba sbout 8.7
ysors, about the 4= years for the original shiroholders
i vestuunt.

Roturn on investasnt 18 shown within the siz year
after start=up vnly. Toking thut the first 2 yeors the utilisu-
tion of eay 2city is lower than usuol onc.

1,11  jigonamio PeosibAdity.

The owrsll rusults of this study iniicete thut the
dewslopmunt of wonomer cuuplex in Bast Pukistan is econocuicolly
feseiblc. In foraing this juigemont, considerntion has becn
givea to the projucted retura on investmont togethur with the
veluc of the project to tho coonony ond progress of ‘dast Pekistan
as suamerised hereafter.



1.11.1 Aevenug

The problem of selling price i.¢. Revunuc of coursy

will bo Ceterainec by future covernment pulicy, thareforsd, in

the final snslysis, the prioce ané profit level ~re natters tou
ba decided by PIDC and the Govarnaent of Pakiston.

Js nr. going to moke tws assumpticn on selling price
~nd cor.eaponasng profit oi it.

1.11.3. Jore'sn Bxchange $°vings.
The savings in foreign exchangu by prolucing 42000 I/4

of these impo™ont row matericla, rether thun fmporting 2 like
quantity will be significont,

We scull suanurised in Table 8§ belows-

Tabda S
suviag in 2ordin &chunge

F

—2a(0CQ)
54,191.6

65,313.9
71,440.0
72, 575.0
61,006.0
74,848.0
73,977.0
77,111.0
78, 848,0
78,983.0

© 0 3 O oo & 0 0 w

i
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1.11.3 Istabliabgont ol Boalc Induatry
atoblishaent of 3TXe urcmutics ond ~on.uer Lu.uiplex

Lo ot daportsnt only because of the relctively hishur return
offerud to @eoonlury Inuustrica, but ulsu will stiaulate other
secturs, esavcially Textilc Industcy which uo utilisc & yroutar

Jegree of m@anuul lubuur un ebundzut rescurce in Bnct ¥alkiston,

The iaplowontaticn of JAA=nrvaatics pruiucticn and
wWORLAOT Cuaplex nnd furthur prucessing in synthatic fibres will
give iapressive bencfit tc ths counuy ond devclipaant of
Bost Pakistan.

As we hove montionod the msin stimulution would be the
Jevclupnent of Toxtilo Inuustry on basa of vwn synthotic fibors
produetion.

Aoung the speeific benefit sre these -

- This industry will provide cupl.yacnt for
over 180C puuple. Thuse e.pluyess, tr inud nnd
wp=xraded in working skills, will bCoLad wile
provuctive na.bers of the oconuiy.

e Bxpen.iture uf snl:aries, g..ds ohk survicos
relnting t. the ouwplex will risv thy incuue

of the orea in which the couplox 18 lueritads
Eetoblishaent of the prilucticn £ raw aaterinls
£.r textilo industr, will giva the greot impulse
t. the duvel.pmunt of Textile Industry un base

of luenl row artorials.




« The Governmwnt will be provided with an

additional svurecc of tnxoblu revenud.

- & housing c.1.ny for the enployecs wiil be
pr.vides, including iupe.vou living qu:irters
fur the pavple.

- Thesa ir.jectgwill be nu.rly lmiepcnuent of
the oxpert morkot for Jiep.aiticn ¢f 4ts cutput.
worcover it will be buscl priasrily .n the
curront iwport of eruce uvil usec fir sotruleun
procucts it weans, iwploawnting thecso Prcjocts,
the Refinery pr-iuctica will be raticnoliscd,.

« & devel.paent of synthetic fidbers productiin
1s indireot contridution b, frecing eutton for

export 1.0. on additional incone cf fureign
sxch ANy .



3.0  Eatlautel macket
Betiuntdun of w rkot figurcs ure dased on the yruwing

sarket pctentinl in whola Pakistn nod takiag in ccausicertiun
the cvar:ll couiwide bjectives provauiling in Prilston. «8 we
hive zentisned the iupela.antotivn of this pr.j.ct shoull be
for the morket of both Wings,

Toble 6 shows tha estiuntel pruduction in the u.n.iop
eunplax(Projoct ®3%) which weuls be nvailnble for 8nlu 4n
the anrket of S kiston.

2abla i
sunouers Guaplex ¥ruiuection

B T [ zoo/ecow by asi0

1. Caprulocton 16,000,0
8 Torephthalic ooil/lil 13,000,0
3. +htholie -ahydriie/Pa 8,000.0

——

A1l pruluctium of eaprolactua anu AT 48 Joetine! foe procuetivn
£ sjnthetic ribers- iylun and polyeeter Tidars rvepectivaely,
thua we woull onolyse aariet evnditi.ne .f those tw. fibers.

durrontly, total world pr.luctica £ synthetic
f£ibore is ubuut 6.8 wiliiune tune/ eunuae. It du groving ot sbout
20% por "nnua »o. shuwing cnly slight signs :f slacking its
rote of growth., The cstiaioted warket shore unl Potd of
growth .f ecch nadn eates.rive s 8-



- 3138 -

Nylon fiore M. 135
S.lyeeter £idbre 33.1 30-85
acryliec 19.9 20-28

Gther synthetic fibees 9.0
A0
& pr.iucti.n capneity £ caneande f£ibras in svie
c.untries cf the wrrll by 1970 is shown in Tadblo 7 bdeliw 8-

Table 7

roduction onpocity £ mn-_-m;la fibres

 Geldul cAlG BY AR
Uellotne 1875.0 384.0
Jnpen 1093. 1777.0
d.lcran M0.0 796.0
Sngl :no 571.0 801.0
fr-nos 287.0 292.0
x“b.lﬁ“\" 82.0 33.0
8901!1 <5.0 108.0
argentinn 27.8 117.8
Brosil 96.0 99.0
Yenesuelo 9.0 2l.%
iran - 8.8
l!\mgm‘y 9.1 17.8
Orcoco 1.7 31.0
dexic. 8.0 198.0
srkiston 18.C 8.3
Inide 189.8 8.8
China«iininland <0.0 26.0

R

Textile Orgonch.
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2.1 Goopllagton
8.1.1 §ituaticn 4o the ¥erdd

Virtunlly all the capr.liactnu pr. uucei 18 Jdestined
£or kylun 6 pr.ducticn, its positi. n s ¢ssentinlly tiel to
the iyl o 6 anrkct. Within this file:! the bulk :f pruducticn
400 %u the fidres industry with toxtiles, ¢ rpiting :-ni
tirs ocird oe the Juainant (utlots. o liadted pr.p.rti.n ie
nlév usud us 3 rosin fur ucul.ing ad extruaiin, jlnetics
en. £1180, s, ,nthetic lenthur, plneticisers, puint, vwhicles,
06 v orv8e linking ogent Jip curing pulyurcthons und ae the

bass ucterisl fur synthlictic creeln.

although pr..ucti n in y inlustry Jd.cs Jupend on
the evullabdbility cf fecJdetick, at th. prosunt tius thias i
nut o eritorica 44 thy eopr.lcta. fi.l.. The current pesitivn
~nd dmaeiinte future £ cprelctia 48 net rolatud to gyel. twexnnc

prolucticn, 4t 48 Jiruetly linkcl t. its acin vutlit,nyl n 3,

Ovar thy past fow yerras r sv the ptlynadles unrkst
hos baon thr.ugh 2 rathor rough tins. The polynul tes hove folt
rathour keenly the incrcasing ocopotition fr.a the newr
aynthctic fibresencrylics ont puliyestors nnd alth.ugh the
awrkot £or polyuddides hns cuatinued t. gr.w, chiefly 8 ~
rasult of the sucocss cf synthctic fidbres as 1 whule, Nylun s
nct expected te cver ntt in its foruepr gr.wih rotes, uninly
bec.use cf the inarcneing cuupetitivn fruu prljesters, «duut
12 yeurs ag., p-lysud.os scccunte. £ipr twe thir s of the
w.rle's tutol syntlietic fibres pr..uctivn, {ill.we. by
sorylics with nb.ut 14% ¢f the unrket, with piljyester still.
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furthor dohinl. Pigures fur 1968 etill show polytiddes 08
the nain synthetic {idru but their lood hne betn Peiducs.l
tu s e 30% .f tho t.tnl synthetic uarket. ¥ lyesters hive
now overtuken scrylics "n., within the next scvaral yoars,
will cvertake p.lycalJdes.

3:th wzlun 8 1l kylun 66 wera in fact datr cucal
10 19%0's; iyl.n 68 Du Jcont 4in U, 1B iylin 6 by schiloch
in West Coruony, whilo nerylics and polyestors Arc buth
esscntinlly post war dawel. prwnt. kyl.n ccnsuiption will un-
Joubtly ountinue t. gu up sincs synthutic fibree have n l.ng
way to gu befcre thuir full p.tential 1s roalised in the
toxtile fielc. Tuday synthetie hull _vur 885 of the unpkut,
Wven 8c, the tiue when aynthetics nsc.unt fir even holf £
tuxtilo £'ibres 18 nct vory fnr. When tha tine c.age, 4t is
onticiputal thit the noturol fibros w..l and e tt.n will bec.as
the high quulity, hi_h pricul proluct.

a8 £Ar a8 the inivi.iuui syntiwtic ary e neerne.l
futuru growth uill tan. tu be =t th: sapensy £ theae astur-l
£ibros alth.ugh there will be 8.3 intur-synthetic c..potiti n.
Foiye-nuiics hnve slpen.y auffurcu ¢.nsiler:dly in thie wny
frca the puljosture. Currontly cver n thinzd o the w.rli'e
tetol synthetie fibras .utput 48 pro.uco. in LEk,¥WC onl
Jepnn,

At presont West Gornnny 18 the biggest axp.rter of

coprolactnu within SUC cvuntrics. In thu Toble 8 are shuwn
the aajcr eoprulascten pr.duocers.




Lucati.n F..;p'\sv i i:p:cc ?:,jjf} :igi:)
l A:t/nnnu.
Jelgiu Joyurp 70,00¢ -
3P 60, 0G0 -
Csechcsl vakir = 7,500 3y, 000
Bast Goraany leuno 4L, 000 6« , 000
liang "y - 20, 000 -
Italy wontenting Slieun 75,000 -
Khoedisloee 9, 000 -
&nlv Vigc:o tL , OCC -
Sadd 42,000 -
e (% 2\'.',000 -
lacis Luys t 8t :te - 20,000
Japau sitouodsid Yo, OUC -
Lb¢ ..8:n 100, UGO -
Ty dy.0 v, 800 -
odppL: «0ctna 40, 00 -
dJugl at..l Cu. 235,00C -
ondliu s oov iy 44,00C -
sethaodland e 400,000 20,0CC
R Bt - 1,300 -
Aol - 6o, 000 70,000
Scuth aprean T:y. Cope.lactny 10,000 -
Dung Yerg Coprulactan 7,200 -
«.lied Cheaicnle/
hun;; ju - £9,000
Spoin Productns quiaicns 20,000 40,000
380 €0,000 -
Rin Dintou/oibsd 20,000 -
srcluctcs @l aguiting - 3%, 000
Switsuvaland Saew. .- 1o, 00 24,0
Turacy suthiia - 25,00C
ohe ayPpI v 20,000 Bx): aBiiM €It Co
Lebeh widico Uhouicul 135,000 -
Uow saulsclie 100 000 -
gty e e
iTat Govoiiliy :.qf.r i%:ggé 200'900
ol 90, ZU -
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2010301  auaddCuticn € s hiidut Fibcad

Jrile it 48 p.usible tu (btaia [oirly ccrurate wota
.0 the o uswptict £ wyl.u [ibseg in Wt il Lo ey workets,
such ue tlic €.rs an. vr Sili.a corpets, .t 1o BN ¢S T IWRRN 17

Cetur-dmw exuctly Low wuch is usad in any sanller dia kuts.

The uain ~p.:licotiun of ylon et DO sunaarised int.
fcllowips groeups and percont w2 pactieipotiunge

Tird Coxd with 22.5 pereent
Ananrel e .3 %
acn's

d.awn's

hddirun's

faiel TUCRAL A 2.0 -9-

o Jlube diiw € dputs
e Lthar huioe Jwradshings

M : ulﬂ_mﬁ 002 o®e
GLLEr Cousuatrs pPho.ucts cel =%

£elod.2 TARG WM = 9y 1LGT7 sglon hold nbout 04h L the
pepdcee . cnt tire Lorket Lor €76, R abuut 905 .f the rep-
1rge.ant Jopiit oo truck ani busis. ‘l‘ ot couputition dotwec
Lylen, Rayen oei Polyester fibeis 16 existing Jlurilg reccnt
Jenrse.

2.1.1.3 oaZhdill - Hyleon is extensively usccd 4n boeth thc textile
en! the industrinl fieli. Ite first uajor uss wos in tie flel. &
lodics hosiery, wore it suon cispliced silk i n.iitio. to its
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very ;v aur:sion resistoncy, the .cot-sctting pr.purtics of
Nyl.n ande 1t puseible to set the eticaings in the .esired shape
which wos then roteinoe.. fuefinitily in ues. The ol wtic paturc
of Nyl.n prewvento. sos ing «r baguing 03 o reault o fluxing
w.llu dodng worn, The high tinacity of wyl o wo.e it p:3aible tu
or.uuce stuciing of i.:zcrsnlim; shcurnocs by the uas L finop
FOPRSs Hiiun otnulce n.o uscd in blouis with wool £.r .any textile
apolic-ticas. The Lncurposntica o8 oylen in the blends inciessing
the oroeadiy etreu,tis aus rosiet.nce to rbiaelln uf the raoesulting
yorue ond i obricee The ubs & agl.n Jlev inuiv a.e the pavcessin,
c.ficlengy :.uc eurblcs Iinor yorne t. De wpua. in this scctir the
Lyloa 48 reprcscnte. with 20 perciut L tutnl nou=tcliuvlosdc

fibres ayplicrticn ia the Jull.wing pr..wotes-

- hoslery
e Nightwear - §wie:lurs
o Unlerwenp =knit e Qutdour jockaots

e Unjerwcny ewonen = Ovurounts

= 8ports shirte-knit <« Separotu slackes

« Dress shirts - Gweaters

e W.rk & unif.ri shirts = Robus onc nocktice
e Utility clothing - ninwear

e diljeults - grrssierce

Nylun's w:jor ouupotitir on the basis o buth pripartics
anC price 18 S l,aster »ylun hos the aMvantague £ higher
al.sticity = bein, ecuai.r t. Jdye. acrylic £iburs nls. Gu.pete
with Lylon fidore i.. aany sr:ne, sarticulorly iu knitted merkots

Lorurly Jdoulnatsd by weed £ir cxaaple @en's Liuee und knitted
v ut.l’ro
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2.1.1.3 Hupe Furnisbings

The usa «Z liyl.n in eirpet nnnufacturc(ge.erolly
ul.ne but ols. in blends with Woturnl or ther aynthetic
fibors) 18 attributed priucrdy t. the gr.wth .f tuftcd oarpsts,
which now wohe up 90% of the pile flo.r-c.vedring ucriat,
Carpeting hos acli extrvaely well in buth resicentiil nno
coiereinl curkote. lapurt nt facter in the rosi.cnticl
aorket have becn i.creasing dispusable inciue. In the cuamereciul
aren, 6earpats crv afioctively c.apsting with hard fluir cuweds
ings. They relducs n.iss, pr.vi e insulutiun, arc,sofer, provide
a psychcligical 1ift and are cheoper to zointsin. kyl.n eurpets
hove bocn nerehonliscd in o wilde price range fruu the high
qunlity residentirl typcs that ccnpets with wu:l and acrylic
corpets tuv the inexponsivo resitentiol ond contract veriety.

Prlyester fidbers, rocently have bacn cLupcting with
Kyl.a fur the ocurpet norkat,

Qthar hocefurniahlinga

JuCsprouls, Blunkets, Shoets, Rugs,Curtiins Dropery
und uph.lcstery.
2.1.1.¢ lnJuatiiol Lssa.

byl.n fibers huve l.ne well in a variety £

industrinl applicatica whore fidbers stun. ur foll in price
ol perforaonce oling- uniike oppurel ond huwe furnishings,
in which esthoutics, trditiun, un. Jthur Jurd subjuctive

vilue are oftor o prine cunsicerutiune.
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Iylon 4s particularly vnlucd in tcw ropes deonusd ite
clasticity ollcws the Mmipe tu withstandd suldien inercoscs

in fcerce. Turposuling, tunts, ond cther such cowrings .id.ue
fr:4a wylin arg ouch stringor thaon sindl r iteus of cutuin
ad are Lulesture ond dlduwe pugistint cther incustriol wjlen
<arkets f i.purtoncy (1o in trogepurtation uph.latery
(particulirly ia -dresaft) horec powecyr trunsaisci.m, oa.l

c.ave,.r belting onl scwing thruad,
2.3 Ao ' }

The polyuatur fiders coupatc with the .thur synthetic
fidbers in nonrly all toeatile uvketas npporel, houssh.lla, tire
ond incustriol st that 8 syuthcetic £ibar pr ocucers n.t Joking
pulyeatir Libers .ust cunsilur arking thuu .r fnce luss
uf aorkets. AS prossnt the ountridbuti.n in varicus fields

and applicntion oppruxizately enn bo sumieriec] ns filluws 8-

= apporel 63 poroont
« Housohold 18 poroent
« Tire ouxd 10 peroont
« Other ocnsuacr

pruilucte 8 purcent
= Inlustrial 6 percunt

200
2e8.1 Lilydater Fiberg struds ourrontly acciunts fur obuut

75% of t.tol fiburs vutput. Th. stople s gunerully 6. ..bined
inte pilyester/c. tt.n, pulyuster/w..l P pulyjester/ruyon
blenls tuv taku advent:ge of such quuntitios iuported

by the pulyocster as nbrosion reeistanos npn’ wrinklo rosistanou.
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In aprarel, p.lyseter bleonls ore uml in shirtg, sl:cke, sxirts,
suits on! unif.rus. Use cf polycster stapleo in tuftel enrpete
hns grown repidly in .ther housch.ll §te.s, polyastar blen.s
are uscy prinarily in such itcns 2e shaete and ourtnine.

2.8.8 Rolyeatar Xurn Qutgut Currontly nocounts fur aduut
308 of tot:l prolducticn. Industry suurcus indieute that yora

Jrolucti n 48 acre profitadble tu the fiber pr.ucer th:n
stipls preducti.ne Yorn 4s usud Lustly 4n ikalt epprel PPt
foularly texturc. y.rus, s in tirc e.rd. Tha high strauth
and rasietoncy o etr.teh of pidgeetir yirie uokes tluu
especizlly suitoble fur tirys on fur sueh incuetri i) applie
cuti.n o8 huao ono belt retaf.rce..cnt p.lycstar yorn use in

carpats wns intouJuoe. rocontly.

The goewtlh of pulycatur/cition ca. thir Jurable
Jresa Coxulc.c h:a bain phenuwnil. #Pubsbly Jver 806 (£ all
w.oen shisrte ~ru .uredle prags. Cther 2ppnrel in whiek Jurcblcs
Jruss trentagnts 2ra "lwet undwverasnl ara o p-lyceter/ectten
an! pulyceter/raycn slacks, skirts, irossve, bl.uscs unif . rus,
jockots, rainecots unl nightweor. Durcblo proes is cleo
~oking heovy iaroed inte shoots pill.wenses, tadle cl.th ond
cther nopury, 814, cuvers, ourtnins anld Ariperiee.

solyester fidbers h.ve griwn f-ster thriugh their
use in dlcn'e, chiafly with e.ttin, wiol nn Pyl
2:2.3 »py8rale the i et L rket .0 p lyceter fidore 18
in apparel, .cinly e etople, vlth.ugh filawat jeurn-
capeciclly texture. yurn is becl.dng {neruaeingly foportaont,



The sutstonling charactoristics thot ncke pulyastor fiburs ec
attructive in oppnrol ore cuse of enre, high strength, hipgh ro-
sistonce t. strotching . shiinking, erisp rcsilivnce whun wot
and Jry(usoning fubries thot .. n.t wilt op dr..p) ond the ability
t. by shupe) by hest z=nd tu petodn ruontesut 8i.upus through Loy
woshings . |

Irn this 6:to,. Py the .eu, bogs, ehildron tn. woiuzn'e
wiar, the pulyeeter fibers contrivuts nbiut <Om £ ¢ %2l
synthetic fibers consuytiocn in the f£.ll.wing (i 8=

- Suits

e Lnif.ra - vgss shirts

e 8p.rt jockete - §pLrt shirta= w.van
= Cverec.ot - 8p.rt. shirts - knit
e Qutduur jneket e Unusrwenp = woven

= O.nt, roining ccats e Unlcrwonr = knit

« Outl.op jnokets e Nightweny

- Werk ond unifcera shirts - Hesiery

T™he aost Jynnade oppliesticn of pulysster giders in
npporel hns besn s stople in pulyester/c.tt n Jurable press
blends. Thusu blenis avw duwinota tha (ruvss ohd w.ven sp.rte
shirt asrket. dlonus with ¢.ttun nnd royon Lre wilely use.l
in slocks, suits ubc unifura, Poiowe :r and ghtweor sre nlse
preving iapcrtont asrhcts. P.lyester/we. 1 blends e wilely
gses in suits of o v.ricty £ wights i in 3eporute
sl.cks .’ @p.rt c.its.

Durably press polysstar/cutt.a blun.s ore uoed in

bl.uses und shirts, Cresccs, sincks, shirte spcrta, spirts nad



leisure wear, rninwcor and sorvice upporel. Qolyester/rayen
blenl nrc als. ponetrating eortcin of thesc usrkut ne in

skirts ond slncke. 2. ly-gstor y:rn ¢ nsuption in waoen's
wicr hos grown iweh oure rapidly thon in wen's wear.
2.3.4 Soraots

In upenrence, epun etople pLlydstor ourxts et
clcssly ruseable .erylic c:vpets but have the higher
rorcsinn rusist-nce of aylun corpets. L.atinueus f£il.acnt
I P e e R A by Doy Y o
but are qoriups 1 little leds syathatic- like 40 hond
100 pencd. 0ine of tho bigsuat wivontuge polyceter fibrce
hive in earpats 18 that ®pclyestcr® 48 nnue thrt is wall
known to ecnsuwers one hes o guod reput-ticn. sust inlustry
sourcus beliove thot brioleli.a enrpots will cu.ntinue t.
providc n fuste gr.wing usrket £.r poljoster ﬂbcu.
2.2.5. Mre=C.p

The penatroticn of pulyaster fibers intc the tire-ccr!
sorkot in recont yours is rouorkable. Polyester fibers
nre being usel prelu.dnantly in belted tires, olthuugh
s.2¢ ure olsc used in c.nventicnul biss-ply tires.

Ae wo hnve nentioned the pulyester fidbers hove
anie sharp inrunl int. ang of eutiun's unrikets, .vet
n.t:ble in golyaster/ outtin blenle whan first intr.ducel,
puljostur stople wis uueh uure ovetly thum evun the
oxpcnaive 1o ig=etiple vardetied of octtin But subdbst ntiol

Julysataor price cuts h:w uoue thes 6 upur.ble in prioe




«n 2 utility bngis. Im fact, plycstor/cctt.n dlonls
have been selling beliw the cuet uf wquivtlent oll ovttun

fudbrics,

In the Jdeveluped c;untriei the st lu fidbres

prices huw buttiiawd cut bucause in viuw uf the foet thot
‘ecpacity i growing £etor thun expocte. cnsu.pticn. In
Teble 9 i shown tha trend cf pulyestor fiders price
Juring the lost twenty yanre in L.8.a.

1ahla §.

solyester, Hylun pucq’ trens 1981/71
(ounts/H>uund

>
sttt st st

33331 1.
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Notese~

2:.2.68

1. 1 Du Pont's 40 den, 13 filacent 2003
standerd tifilanent y first an&c"g.obtnl.

8.Celonese’s to denier, 36 filuoent 700 pegulur
tentoity yarn for go?xor.l muu’a:f: cauon.m:clui-

J.0u Joint's 840 den, M4C filsuent, t,pe 702, tire
qunlity yarn, benus.

4.widlond ross crop; high tenscity yurn, 1300 de:.2%
filsaent, daaus,

S.Du Font's 3700 den, 204 tilowent, ty)s 648 carpct
yorn, tube.,

6.4400 den, bul.ud coatinucus $ils.eat yurn.
7.8 den. type 801 stnple fiist grode,
8.8 den, stuple langth lg - 43 inches.

) 2l - -0

The trend cf production of synthatic fibers in

the world is shown in Tadle 10 deloew -

lable 10

World Production of &ynthotic 7iders
foo3f to:/y'agq

iylon fiders 740.0 38.3 903.7 33.8 1216.8 48.9 1635.8 43.8 8493.0 3c.<

Folyester

fiders
2038.6 19.7 336.1 80,1 30,0 23.7 1078.8 2u.6 8142.7 33.1

Acrylic fibore 211.8 18.6 300,9 17.8 458.3 18.-4 738.2 19,6 1265.0 1G,:

(; thar synthetie

idbere

IT_c.»i;"]. ayathetic

iburs

119.8 4.8 181.8 b.9 222.7 9.0 322,6 14,7 3¥0.0 .0

1387.2 100.0 169<.8 100.C 2487.7 100.0 396881000 645C.01CC.0

Textile Crgonca vune, 1970
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D‘dyuur fibers are sctuslly the fastent growing
.waﬂnuu {n the worll end are expseted to inerease their

suage of the tst0d Darket for Gynthedses fron U 1n 1900
to sodhe 1n 1978,

Although the other najor aynthetie fibers hnve been
soaewhet 1initud 4n the nuuber end kimse of textile
spplicntions for whieh they aay be best utilised, pulyeeter
appears %o be the bost * all-rouud eynthetie® tentile fiber,

Nylun 28 the veteran, Rse over the year bosn trie. in
slaost every cuinoeiveble enl use, but tudy 10 essantislly
only & ccatimuvus file.snt £iber. 1t 1o wll utilised 4n
industrial carpeting sn! eestnin koitted app.rel Lress.

Asryliss ca the other ik ues cssentially only
staple fibers. WMth their wuoleliks 0pcarsne . hanilde,
they have followed the wocl t,pes of end usvej flour ccvaringa
blenkets nn’ other home Jurnishings and knitted vuter weor.

Polyoster fibers cn the other hond have eehieve!

considereble stature in doth etaple end euntinwous fileuent
fcrus 80 hos been oeid hitherto.

2.5.0 Situstion 1o Pakistan
aata_shont Taxtile Jaustrx.

Pextiles in uetry of Pekisten 16 Mot devel cpe:

sector of Pekistan’s inlustrial structure in tercs of - Se
e Yolue ouf fi2:d sescts

e e2plyasnts
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o valus of pecduetion
- fcreign exchangs nrutm

- :2 proosss in developasat of wodmun
.I’G" m”.‘.o

By June 1969 the textile ioiuetry bed touoiug
eapecity. )

2.8.1 Outton Induatsy by 1909-70 wee oLupLeed of 180 textilde
aille cvasisting «f the installec 8,908,000 spindliss wnd
87,800 loius. Working cespasitys £700,000 spindise i 31000
1o0m8e

Tourth Mive Your Plea (2970-78) Jeti.ate ineressing
of espaeit, t¢ tue full.wing figures 8-

« shout 3000,000 spindlss

- shiut 80,000 1.vae

The per srpits ovalledility ol eluth fup eLasuaptiva
wee 12.4 sos. by 108v=T0, The Jrujettel incresee by Fcurth
Pive Yoar Plam 18 t. 18 yur .e/per capdt . 7. schicw these
figeres, ohut 300 siilica yorie £ @oth w1l e reguired
to aset the dezenis of grcwm pogulstius by 197.-78(sbout
148 21111 n pecple) SBB of B ie empestel L. Be peu u0ed
18 «i1l Ssetce 808 by privets lo.msse.

p . of sotton fabrlies 19 eotinsted to gme 300
aillion yer's 197478 aad yera 8. sbuut 800 atilica 1be.

Pourth Flea targste 1A pri.esti.a «£ evbtun JEEN
oo sssuuse 88 £olluwe &=

<Best Pakiston <00 ailili.r 1be {148,000 ¥y)d, 1976-73
«fogt Pekistan YU * ® {34,000 Vy)" 1974=75

T.el wmﬂ-———
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Tutal terget in productiun of eloth shoull det-
e four lvoal .aarket 8,610 ailliun yls

- fup expurt 500 e .
Tutal 3110 w1111 ye.

The t.tol yara pr.duction ehuuld date-
e fur proiucticn ¢f e6d.th w00 wilitun 1be

e yura Ler oxp.It 00 dllivn 1ds.
Tetald 110¢ adiion 1be.

2.3.2 Mullan Iniustrze Bxiatiog Facta.

Woodlen ccapured with o.ttin in.ustey 10 0 very
saill pector.

™he we.llen dndustry now ocnsiet uf t-

o Woretel sectur sbuut 48000 spin’les

e woillen seetcy sbout 39000 spindles

snd 000 worsted/woollen 1l..as.

Alacey the entire existin, capecities are 1.cuted
in Ysst Pakiston. The firet wullen will of Bt Pakistan
(Volika) 18 nt present under oastructica.

The copecity 4in the field ¢f curpets f.r wochine-amcle
curpete(exioting and sankticnel 48 ebeut fur 3 Willion
84 700NS),

‘Ln thw dusie .f 21XC &urvey the .utput in 1667-80
10 Peuly setinctel w8 8-

e yurn 16 a4llicn 1be
e Quth 8 allli.n yards.
- aakets 0?7 ailli.n pes.

o Carpat end rugs 1.8 mt1li .0 og.yords.
= Lis00llane . us 4uole 8.6 adllicn lue.




In the sbcve products the lieal nnd ioported wil ns well os
yora ond tCpe were usel,

The eanunl 1apurt of wirsted yarn wus (v page. abuut
800,000 1bs. anl in £.ra uf tupe 8500,000 1be.

In ovditiua ob.ut 1.5-8.0 Auiou 1bs. o8 supericr
Quality wu.1 19 adeu dapurted tu feud the l.wetic textile
inivetsy.

The tital »vodlndilsty of we.llen textilus hue
atenuily increosed and curcently pluce. 1t 2W.ut 19«30
21114.0 108, (1v6b) b sod .n the ds. 1.8/pund rvulieling
.87 diit.n dn L.peiyn oxchonge.

3.3.9 Kxiatiod Cacoat ouuatra Ab Rokialids

Pakiston h:s buon pi. .ute. hnnc=kaitteu o.rpete
buth £i9 h.ue o.nsuuptiun Ml 03p.PY, ~"6.ine Jile
carpets pri uetion wie ficet st rtel in 1083 with the
satsblishuent £ ascuinusy £.r the pr..ueti.n .f jute
enrpst in Chittaging, In 1968 WIDC startil proeueti.n
cf wecllen enrpete in Quaildabal, In 1960 dnchine uu.e
carpete were first sxp.fted fra #nkiston,

Pakistnn hne quite go.d positicn for proiueticn % 4
eorpets duth wu.llen sal jute type as 311 the PW guterinle

required weil, jute and ectten upe available,

At present five ueehnnise. ualts ofe e Pnted
in P.kiston ¢ in West P:-kist-n nnl 1 unit in oot
Sokiotcne The instulle. sapueity nal pridustiin £ these
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uaits 're 19 full we Se

Instillel eapaeity Cupsunt pr.lucti.a
% %

Witun exrpets 678, 000 360, 000

Alninistsr earpets 880,000 165,000

Tufto) earpets 430,000 80,000
Tetal  M28A.000 5RA.000

<R s SRy

Scet Pukietmn 80,000
deot Pokist: n 1,34&!&0

1,084,000 8q.7-8.

C. nsuiayti.n £ c.ryete insile the e.untry.

Laehine uuJde w..llen 60%
i.008 knittel wu.llen 0k
~hehine wnue Jute 106

Fokiston exp.rt parf.raonce in the fiel. .£ corpetes
18 very otiudetic. The foreign exchcnge 8arning is etencily
inereasing. T1ll nuw hanl unie corputs Were ALty expcrted.
With estébilishnent nnchine nonufaeturing, uzachine uoJle earpets
are goiing iapurtnnse buth £.r hous o neunptivn aad £or expurt.
As eom be esch fruo the imstanllel eopoeity vhieh 1o
1804,000 oq.yurls, Sus pruiusti.a 4e lees thun §0¥% whieh shcwe

the loek of eslling adility.
Bxpors of e.rpets fr.u »akieten in

A/ 184/8T LNSI/RG
* 4

Wo.llem (orpets 13, 0.4 o
Jute o ryets Bl Sa8 N
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On bisis .f "ssesaucnt in PICIC &urvey, the trend of
o.ngus ti.n £ wo.llen toktilus 4n #okistn 18 . in: “t the

rate of 8=7% por namus. On this boeie cstiatel roguiraasnts
by 1970=783 sh.ull b3 te

iable Al
Betiunted Futurs Mquiruents in Wo.llen
w

m

- 2
Yonr .T tl ; +th u}um“' Cn&u ,-.uo. mf.ax ruw
[]

..v'zm ydo i i ob . Juets , wo.l

1969-70 16.9 9.0 ot 8.0 3.90 80.0
1970-71 17.7 9.8 074 8.3 2.3 2.0
1971=72 1.3 | 11 C.a0 2.4 2.94 22.0
1973-73 19.3 9.0 086 8.8 2.98 a3.0
1873=74% 0.1 v.0 093 2.6 3.8y 34.0
1974=75 32,0 10.0 1.00 3.0 J.0C 35.0

o.wees 3= JICIC aurvey, 1089,

« In od v eotiunticn 4 inelulod excetel exp.rt.

The t:tnl reyuircucnts of raw.l t. et the ab.ove
tenon s woul) de sbout 26 ailii.n lbs. Vn the b-sis .£ the
p-at prttern of ecnsuuyticn, the iniustry uuy Pequire : wr
6 284111.na 1bds of iup.rte wi.l (yarn ~nd t.pe).

assuaption 8 1. One 1b, .f row w1l = 0,987 1bs £ yora
8. One 1b. of yara s 1,1 yoris of elcth
8. One 1b.of yorn s 076 #q.yi. onrput
4. Mve 1be of yurn s Ons bdlunket.




The current utpet of r-w we.l 48 b ut 36 4lli.n Qdbs.

.wd the b:.sie L 748 ¢lun ¢.ntant. 7The ;r..uced wi!l 4n
snkiet n 18 courev, with - syplnning widue uf <y .0 suitobdle
£.0 pr Jueti.n .f te

« Corpuite

« Blankate

e Or'inary wei.llen g -8

Fir worstol industry pr..ucte doeaanle the betier quniity

w..1 ndaut 55‘0 sh:ul: de 4purtal. 4 oertnin quuntity .f
tip supuriur quolity of fopnrtad will An wrstad inuuetry
for cedaus quality .f prolucte.

$.3.8 Sl  Inluatns
The eilk iniuetry st present 18 in thc stagn'te

oeition in tor. £ utilisntiun f cup:eity decius. & wary high
G.verawnt tuxce.

The instille. tit:l eipgeity (in the scttlc.
v WADUELles res) £or poocuction of eilk £ibrics arv .8 £i11. wel-

- 190,000,000 Y.r s in thc settlc. ura. with 14000 1. s
= 48,000,00C soris in th unsuttlel -rcs with S000 1¢. a8

168,000,000 18000 1c us

In ter.s (£ usc. yrn shoul.l be 23 -1111 .n 1de/yr.

- Ppciueticn of eilk £adbrice in 1988 was odcut 80,000,000

Inr'e in torn of used ynrn wns 13 nillicn 1bde.

- Jroiuction 4n 1609 hns (rcrpedt:. the 67 aillicn yards f
£abrics. In terus cf usocd yorn wne 9.560 uilliun lde.
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Sokioton 612K 4nultry Gunffuuos wustly wonclidd
t‘tlwn‘ nm #$at31 quantity t n-tural silk. Therof.re, tho
row anterinl £ur ell. industry or. no fell.owe ge
‘= AGutnt esllul: s¢ ﬂ.lm;.wnt_ |

o produdel 1. 8ally diut 8700  t/y.
e Iuported 4000 t/y.
- hylon ﬂlmuat

({ual orc Juetin) 3900 t/y.
« Iapurtel obiut 1000 ¢/y.
-t’&?g:g)tuum 00-000 t/¥.

2.3.6  a.aatis cE.luetdun oL KdaD
P.ur ploate fur yr..ueti.a L wgl.n 6= syl n Jynen alpenily
sxdst in sukiat-n, .06 £ theu in 2.8t ankistan onl three in
dest & uieton Brsul vb the 1L, Ftuu PuW wtorial. ~inuf ceurcs
£ wyl.m 6 30 iyl n ure o showa in Tuble 12 bal.v 3=

Jguir:. rrwl srosent
~atericl e pnelt,

wpif oturirs (£ »y1.n 6

doud £ aPraueure Byui aeat

180l &yl n M4l Jilyasriscticn

lyalipwe nelt spinaing bogtehr Gk luetou 45060
S.4ylea Intustrics welt apimning - lyl n chi s 1000.0

18 . hittagung
) QI Y]

J.L‘:zr:)“a bsteh  Goo@ .lnetau 1000.0

é.Jeng:l Mbdere

L & roehd svlyasrisuti . n pateh  Gnppllaeto. 1800.0

aelt epinning

3560.0
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1.  Zoandlvdon Lade Lyadlour wie the firet fira t
stort proiuction (£ wyl.n yorn in sukist n 1968. ot ;wosent

this p1:at 48 pr.cueing the yorn and twing, vuricus typse of
cute £.0 sports “reticles unde dn #nlkit ke up a2 pnrt L
proliuctiin. Ruountly the ohips ue uaterinl £.r injuctiun
~ulling, Lor sunuf..oturs of gonr whials brushus n- tyre.

Thy pr.iueticn o f y-.xrn‘ﬁn full ewing £.r silk inlustrice

va s 0kiotnn.

3. oyl .n lncustry Mtu « Chittyy.ng stiortc. the .o ucti.n
of yorn .n the busde £ L.rtad cohlps in 196b. This fuct.ry
hos only ¢ edming 10t s the uos.ci.tuw stretching nnl
c.1lin; acohines, the ¢rptcity £ which wi:s uxtenic. to

1000 /4 4n 1907768, The r.cucti.n prio ris.d 6.Velrs jurB,

tyrs c:rd nd twins .

3.
by 1968 with p.lycw risstion and spinning with o enoncdty

1000 t/2anw.. The 4000 T/4 fur yara an. 800 I/a tirc=c.ri anl

twine.

Storte. ,pr .uctiin

Ge Bongnl Fibre Ltle Knpnchi etartcl producti n of
yarn 1869 wn boss of 1apcrtul enpr.lnotua. The pr.uuectica
PPLEPTA8 CLVare= yura twine on tire 6rld.

The oxtonsi - n .f preoucticn eapncitive has boun fooing
the pr.bleus f high toxes. Thonks to pri..ucticn by torilf snd
venus v.ouchor ia,. rte oal the heovy Joaond £or nylon yorne Thie
{ulustry schiuva.  £uveurcbiv scin..ade eliunta. Toxuti.n oL

1.cul in.uetry, h.wever, 16 c.nsicerad ¢... highe On L. .rto
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coprulactsu £ur dnstzncc, feas titoliag 48 pcrount £ the
C A& T vilue npe ch rgu.e In 2diitd o, u 8:1us tnx £ X ,.reant
nd wil.ro: onu exclesa cuty f M. 11 por kge ra lavie. .0
1.6211y wmufueturad iyl n yirne The rosulting hich pricce fur
liyl.n ynen anke Nylom uaterinl o kind of luxury ou.is ity with
n 18ait0d unrkct L.c. 18 Petorling the cxtonsicn £ i tentinl

anpket. _
+ ssricue handicny .t the lylon Industry is iu).rt of

twinoe fur fishing nots by thc fishornen's C.rpy. 8ceioty with
lossen txus 2nl ackistnn's pr.luser con aut 6..apate with
thoso 1np.rt. The sunll enyncity .f exiasting plonts is unithur
sut=back .f u rkit cxtcnsi.n.
2.3.7 Jurkat DSudDeill

T™he ecnsu.pti.n of liylon 48 fAbLr £Puu woPo than . uwdlad
in the c.urss .f three yu.re in T:blc 13 bel.w oun by scun the
c.asusti.n o ,ulysuiies during post perii..

2:bdy 12
&mwtt;g -;tfng:.lym;i;‘.e 196570

{Nm 160 188 148 140

1% 160
C.rd 180 160 13§ 2 0 80
Vest Iarn 1380 36870 3530 3760 3800 3920
s akiston Quts
Total 1688 3085 3810 2020 3980 41!_
100 140 190 108 200 290
- - - - 100 180
130 190 110 148 180 340
180 160 138 20 130 170
1805 340 3440 JI908 3000 1160
fnkistnn Guts .
A Y 2070 4460 4710

¢ nstitute worketing TR




w the only consumers of tire cord lest yeurs were
Geuernl Tyre und ilubler Co.,huruchi. 7%his sentarprise used

uglon cord for the apnurnoture of sutowobile t res. The
Paiiston deltin. Go., Lshore is using wnglon cord into driving
belts ond couveyor velt. Textile Industries is usin, the
wylon for woking the followin, itews 8-

- Faurice for ladies, wear, urh 60%
e §hirt clotl., pure or blended with
nptificinl eilk 0%
e Suitinge 18
- 2:’:"”‘““ for export hosiery o

8.8.8 Zeresast of Cenamatisn Irenda

Analysing the present situetion in Textilde
Industry of Pakisten end trend of demands of synthetie

fibres we found that the consumption of Nylon, by

textile industry snd other aectors would be ce it ie
shown in Tadble 14.

1978 330 350 5200 5470
1978 390 800 M0 8000
1980 880 1000 154%0 17000




The aejor consuusrs of isylon yarn could be

euuuoriged to the following terus -
- M:filin Silk willes = hittugong.
« Royul Testile Induetries/ Chitiagong
e Lorim 811k ailla~ harachi,
- Sabine Ltd- .oprechi
o Hede 811k wille jorachi
« Dodabhoy 8§ilix .dllse Larochi
- hational 81ilk end Rayon Jille, Lyallpur.
= Liberty &ilk ilille harnachi
« Iqbal Ltd., hsrachi
- Abid Industries- XKarschi,
These ten mills at present ore susorbding
sbout 90% ef lylon ysrns.
3.3 Rricas
The whole sale prices in aarachi for yurn produced
in Pahistun ore 8-
40=60 Rs./k;.for 40-15 deuter. This prices
include
20 % sales tax ond
11 Re/k; excise dut;.

The totul tox payedle, including customs duties

on ¢euproiactua, thus coaes to

M4 to 42% of the whole eale price.



for import, ouly yoras ol substandurd quulity are aduitted,

Their present price, C & & at hurachl 8-
1.36 to 1.54 $/k.,. (40 to 20 denier).
The iaport charyes sre 2s Jollows 8-
25% duty on C & F value
15% ssles t x on duty pnid value
1% rehnbilit: tion tex on duty poid volue
g8 defence surcharge on sale tex
17% on Ck ¥ velue for bonus voucher.
1f these figures ore sdded up, it is found that the
totsl charge for imported yarns is » remurkable,
489% on the C & F value
The landed cost thus amounts to
30 - 43 4a8/kg.
Nsieu Twing ie imported by the figheraen's
corporntive Societies Gul; free under foreign louv:. The C &« F

price 18 1.76 &/kg. vor Jopaness twine und 2.04 o/ki. for

LS twine.
The duta above =re showing in which extent the
solicy of the governusnt con stiuulate und reterd the extension

of s,nthetic libers .unrrket.

2.3,10 Rul/Polieater Fibers «arkat

Polyester fibers ure not yet panufaectired in Pukisten.
Under the present Gavernment policy the Pukistan's Textile
Industry imported an inseignificant quentity of polyester
fiber.



- § 3 ¢ -

Post consuaption figures are listed in Tuble 15.

I1able 18,
“Tasesl 2esol 20070 a0ce Buce Tauo
Steple fiders 20 8 30 80 80
#ilaoent 80 110 80 80 80 80
3lends ) 80 18 18 20 as
¥ffect yurn 45 76 106 108 130 200
Totul 10 318 200 200 280 405

~ormelly the stuple fidbers ia consuxed by
cution &nd woollen industries. Filanent ond filoment yaru
;0 coneuned by silx industries.

The londed cost is so extremely hi li, then the
aills hnve 80 fur iuwported pol,ester only to o very liuited
extend. This is understendnble, becuuse the pol, ester
fobrics prcduced in Pokistan fuce the cowpetition of the
locol cotton articles as well ss of the Jopanese fabrics
which cen be obtained on bonus voucher; both groups ure amuch
chenper. Thus, up to now no continous production of
polyester/cotton fadbrics hes developed in Pakistnn.

2.3.11 Jlorecast of vonsumption Irsnds.

aAs is shown by the obove statements, the actual
consuaption figures con not be tuken 18 yord stiock of the
lotent demand for polyester fidbers.
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The ull onolysis dirvoted ua thut the potential
consunption power in FPakistan conditions ere in fewour of
polyester fibers ond in the nenr futurs, will goin the
lending position. This could de achieved with nvailadility
rf this fiber. The promotion of domastic production is best
solution to remove the hindrunoce of normal development.

Asference to the vorld trends of synthotie
£iders is the bdest indicntion for Pnkistan o8 well ne polyestor
fibers ars fastest growing of synthetic fiders, cwing their
outstanding feotures in the oll textile eysten( cotton,woollen/
woreted and silk).

The properties of Iibers oin be considered by
providing the various types of fivurs into thrus nain
groups $-
- high tonocity filoaent y.ra
- mediua tenseity filaonent yora
- strple Jibers.
These croups difier considerably froa e¢nch othor
in respoot of certain plysienl properties, but within un/ one
group, the differences ore gemrally only slight, although
slternotion in denier may affect some chaprncteristics.
lormally polyester filamont yorn is produced in
the following yarn denters 25,40,80,75,100.128.130.880. In
the widely used yarn deniers of 80,768,100 ond 180 the individunl
filuments arc euch of approximotely 2 den.
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Stnple fibars Lre a3de in = rONGe of filuuount
donisr from 1.9 to 10 in dull lustres. Yorious typus, which
ary diffor apprecindbly in propertice nso desinud specifienlly

for use on the various spinning sjetens, such as worstad
woollen cotton or flox systum.

Polyester filument ns supplicd shrinks
cpprximutely 3% in nir &t temp. of 100°C und 10% ot 180°¢.
Polycster stuople fibors diifer froa the
filsment yora in being hest stoblizaed during w nafcture
and stuple fibre ahrinks losw th-n 1% in boiling watur etc.
Thoe ¢nd uses of polyestor fibers have duvueloped
1ur_ely on basis of thuss {wport nt eharucteristica,
en V1ing poigaater {iburs to beGoms ong 0f tho woat vers .tils
of .11 wodern synthitic fivers.
The introduction of pol,aeter fiburs in the
blends with naturl snd othur syathatic fibers started asurly
twaanty yoasrs rgo. A aorvellous cuotower aceeptnnce during

the post ,eurs stimulrte - vpid growth of polyceter Llends.

According to eurtiin st tistics the production
~nd consunption of verious polycstar dlcnds in tho rcoent
yoors werc 58 follows -
Wth (atten ¥ith Weol Wwith Xnyon with Nylon Cotton

429 0% 13% 10%

Remnont of 30% is used o8 100%
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The populnrity of thosc is brsed muinly on the

cxcellont wrinkel rusistonee ef polycstor fiburs and polyester

fibors bocomes the mest populunr in washennd-weur gorments.

3lends of voricus proportion nre marketd. The most

consuacd dlunds ure ns follows $-

65/36 Polyuoter/Cotton
37/3L cncovce Pececnna
28/78 encccss Pecacces
X/ 80 ccoscnce? aceccme
85/45  =eeceeee ® ccee-
§0/ 50 covecnce ? wcoee
8$5/45 covccses ? ccsew

Relycater/Cotton Slcnda o usud lurgely
in shirts, slncks, drdascs, dblousus,rnin
coat, underwonr, juckat, eportswe:.r ond
unifora.
Rolvuater/iool blends nre used mostly in
pon's ond women's suiting mate riols.
Palysater/dayon dlonds are used in the
nonrly stae products ne it is with cotton.
Poluysater/Acrylic blands ure used in Sweoter.
Appursl 100% polsestar fibers re uscd
aostly in mcn's esuits.

Poljestcr fidbaers ude very successfull,
penctrition in textured filumnt yurn for

xaitwe r ( ®Crouplene® ).



Pilamcnt of polyester £1drics huve found

important outlets in curtniie, tios, shirts
:nd lingoric.

The bust use of polycster fibers in homs
furnishings other than e-rpats h:s dbucn 4n she.ta,
pillowcuscs, scwin, throid, convayor bolts, ropus
neto, enilcloth wwning ute,

The recent inrond vury successful is in
the tire cord field.

8.3.13 Qotton Induatry
Jastim tcd production of cotton yurn by 1974-78 s
1100 wmillion 1Le/yr.(300,000 t/y) for this uuntity
of y~rn 2 oconsux>tion of cotton should b: obout
1,383 aillion 1bs (615,000 ¢/y)
- Wost Pakiston 60% 4,800 t/y.
- Bnat Pokistnn 40% 3,800 t/y.

Totcl consuaption 8,000 t/¥,

Froa the tot: 1 production of cotton yurn of 1100
million 1lbs (580,000 t/y) is tuken nbout I or 33

uillion 1be/y. of yorn should be preduced in fora of

polyjcster/cotton blends, a8 it wus descrided.
Consunption by vuriety should be castimitud 0o followaie

= for the corugse yurn 2,%0 t/y.

= for ths wediua 4,600 t/y.
-« for supcr {ine 300 ¢t/y.
Tot:l
( on 108/y.)
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This yuontity would represent cbout 2% of totul consuaption
of cotton only.

2.3.14 Possibilities for th: ‘neuaption of Polyseter

Aunrlyeing the locul situntiom in rsgord to the
consuaption of polyuster fibers. Thec position would be
following 8-

1. Woollen cloth dcm~nd by 197475 should be

obout 10 millionyds. in torus of yarn obout
9 million lbs.

The estinmitcd import of wool (6 million 1bs)
is mostly for cloth ond knitting yorn and some
quantity fer dlending with domeetic wool for
clcuth induatry.

The part of vatianted import of superior wool of
asn's nnd lodies suiting moturicls could ba replaced by
polyuster fibers. #olyeeter/wool blends 55/45 arc vury
popular for tho suit astcriul (tropicul ond noraw:l type)
ond suit bl. for the Pakisten clia-tic conditions.

In the cloth sector 20 =25 % ol polyester/wool blends
could be consuasd pneticulnrly 55/45. It weons ¢ consumption
of poijyostor fibars of -bout 800 t/yr.( by 1074=75) .

Since the polyester fibors is not cstibliehed in
Pakistn yet, thc consumption could not ba on the reugonndle
level o8 it is &in other dsvoloping ceuntry.

On othar hond Pokiston haos o simbolic production

of cellulosic fibers (3000 t/y) in the ferm of rayon filoment
ond not staple fibers. Thure is not row moterials for
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cconomio.l extansion of this production significantl,.
Therefora, P:kist~n should be orient tecd mostly to the
production of synthotic fiburs. after well oestsublishoment
of pol,uater fibure procesaing in Tuxtils Industry it is

ckpaoted thu conswiption will row f:etor.

Estiu.ted production of cotton yaru Hnd cloth
by 1974=75 (to the c¢nd of tha Fourth sAve Iunr £1'n) by

variety on the boeis ol prosunt trend could bev nscuaed us

follows 8-
Production of ywon by voriity at
Toble - 18
Totnll lces than] % of | 213, of}35-37 P of
21 total}] countsfTo leountg Total
counts nediunm fino
Yorn/.dillion
n{ba 1100 830.0 0 660.0 60 110.0 10

® Pourth five Year Plon rigurcs.

dabls A7.
Production of cloth dy veriuty ot
AiZ4=78

I ! 1
. I‘iotal Conred § % ’udiu:! % ' ?maiii

Cloth/aillion
ids 3110.0 033.0 20 1866.0 60 A1 1C




anslyeling ths structurs of cotiunted production of
yorn cnd textiles nrticles we could suv that the vuriaet; is
not 80 richie WMo consuaption of polsestur/cotton biencs
Jru fruia 21=48 ¢ counts should b: cetiuntid Lbout 4,000 t/,,
(by 1974=78) stnplec fibars for bouth wings aurket und cxport.

In the niascelloncous itens nbout 25e could be

rapliced. In tere of polyaster fibers mvout 200 t/y. Thueraefers,
the whole woellen industry by 197475 cuuld consume tot-l
quontity noximua of cbout 800 t/y. of polyester {iburs dy

197478,
It noons thut adbout 800 t/y of iaported wool would

bs replaced by polyester wool type fibers. It meuns atout
0% of evetinnted import of wool by 1974=78 could be repl-ced
by polyoster tops und st:ple.
2.3.15 §ilk Induatry

The eilk industry ot prasent 1s in tho st pnite position
n tera o1 utilis.tion of eupacit, bachusu of ver, high
Govurnusnt texcs.

The 4netnllud totsdl cepuecity (in the settled -
unaittlud or::) for producticn of silk Sf:brics .rev 6
follcvws S~
-« 120,000,000 Y:rds 40 the settlcu wiv with 14000 loows
- 45,000,000 {oads 4n the unscttlod roc withe®

165,00C,000 larde Tot~1 19000 loomns
In tiras of uscd yarn should bc 23 willion lbe/yr.

"neettled ares N0 north purt of the country which nrv
not undcr dircet ocontrol of Governnont tax control.



- Production of silk fubrics in 196u waus 2bout 90,000,000
68, in tera cf used yurn w.s 13 aillion lbe.

- pProduction in 1969 h.a dropsd to the 67 willion yurds of
£rbrics. In torus of uscd yara was 9.590 willion 1lbs.

Pokiston silk industry cbnlumou zostly woneunde
filanont und swnll quantity of nuturcl silk. Thorefore, tho

ruvw naterinl for silk industry ure us follow §-
= &aCetnt cellulosic filsment
- Produced locnlly ubout 8700 t/y.
- Inportaed 4000 t/y.
- Lylon filament(locul production) 3000 t/y.
= Polyuvstor {ilument(iuportud) 400800 t/y.

auble Ak,
betia.ted ro;uiramnt of Po}sastar ond
)

acrylic fibers in Textile Industry of
f2ukistan by 1974-75,

Gotton Woollen Slouent
Industry ] Industry usd

Y
Polycster fiders 8,000.0 8CC.0 1,20C.C 10,000
‘0"110 fiburs * 100.0 588.0 - 088

T°t°1 8'10000 1'33600 1,”0,0 10'686

® Acrylic fibers in cotton systen is tuken in the sindolic
quontity for stort with some voriety as upholestery, sonc

kind of caobardins ond lody winter dresses uostly in
Wust Pakiston. '
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The total consumption of polyestur nnd noryslic
fibers could by nbout 10,635 t/y. nd bout &,000 t/y. nylon
and 9000 t/y. viscoss :nd neatnts rayon.

Thaorofore, the possidle consunption figuras by
197478 for anmn-nnde fiburs could be -

« Jolyeatur fibers 10,000
e Nylon® 8,000
- Arylic fibcre 688

- Vigcoso nnd neetote royon 8,000
f£iluaent

Totul 88,568 /4.

Ca the busis of thesc estianted figuras und oxpc cted
populution by 197<=76 (1.5 ailijon people), thu production
figurce per cupitn of unnem: .du fibars should ba ubout c2
kgr/psr copite 046 lbs.

Tot:l production of textiles b, 1674=75 should ba
~bout 3.7 kor/per copito (8.1 lbs)e according to cutin~ted
figurcs tho synthetic fibers consuaptiorn by textile 1adustry
should bc obout 0.180 kisra/per enpitn,

Following the cstiu~ted figares for synthotic
fidbers by 1974-78, the logical trend of consuuption
(on the bnsie of long teru plan for developaunt of taxtile
industry) of synthatic fibers for the period 1975-80
upd furthor could be predicted.



Proediction in consusption of the anin
synthaotic fiburz in toxtile indus-
try by 1980 folyoator,nylon
and aerylie)

Ind

- Polysster 14, 800 1,800 4,000 20,000
e aylon 800 200 16,300 17,000
lodla 20

Betiunted consuaption of «ylon 6
ond Polycster fibers ia wost und
Brst Prkiston.

14 n .
Pekist:n

FPolyestur Fibars 8600.0 5800.0 6000 12000 18000.0
l.ylon 6 2000.0 6000.0 $000 12000 17000.0




2.8.16 Prics of Palisster Fibars

Toble 24

Price Developuent for Poiyester Fibers
in big,er producer Countrics

b/ kg

staple fiber

1L

o0

Uedode

1968 4.70 3.88 4.6 3.36 - 2.5
1963 3,08 3.% 3.84 3.3 2.84 2.80
1964 3.96 J3.%8 3.04 2,31 2.% 2.1%
1968 3.8 3.% 3.b4 2.81 2.04 1.85
1966 3.96 3,58 3.84 2.8 2.04 1,88
1067 éo 3.58 3.58 8.18 1.88 1,58
1968 oo 3.8 3.8 2.18 1.82 1.3
1870 oo 3.00 3.8 2.00 1.3 1.94

The world .crket price of £iloaent yarn of 1lst
quuntity ut precsnt is between 2.76=418 ki depending on thy
dender nuaber, ehrinkage umd twisting ror stuple fibore
the price in the world is quoted as 1.10 to 1.4 o ke
German producers, Jdo not think thot export prices will
continue to £u11; the ruther expect {ncrocecs of 10-20

p.r“nto




In Pukistan only jman i3ports oi subatund-.rd
Quality =re peridtted. The C & 7 pricc of Jopansse twisted
filuaant suras of sudet.ndurd quulity 18

1.5¢ to 2.20 /g (100 to <5 dau.)

The sume tuxes, duties ond bonus vouel.ors uro levied
on thoit @8 on Nylon yorn 1.6, 0 totnl of

489 percent on C & & v:lue
The londed costs thus are $

43 to 68 Re/kg.

The chaiges lovied on stople fibers ore

380 porcent on C & F vilue,

TLo landud costs of stuple fibers tauss
2.4 PLtlilde culadrids

2.1 Lop dleclid Zuthad.to

According to our esti. tes und liuuphreys &
Gloagow Linited, through Interiu Report thut about
13,000 T/~ of DOP capacity should be included in

IPIDC Potrocho.dcil Couplox. We astiite that
the following potential den nd nnd consusption
of phthalic onhydride, locatod in Bast Pokiston.



1878 1860
ootentinl deaond Consuuption

0P 8,000 16, 000

Intern of Phthaolie
Anhydride 3,080 6,180

However, 1t is considored that DOF plont
should bc planned to coue in strecu in 1977,

8.%.3 Eer Alkyd Lasin
Acoording to 3uttelle Institute our

estiu tio:. tnd i & G, the cetiucted consuuption of
P for alk,;4 Wvsin would be 3

Aliy4 Resin consuaption w00 T/4 00 T/a
AlLyd deain production N0 T/a 5100 T/a
Phthulie anhydride consuuption

for .lkyde sine 110 T/a 1700 T/w

Therefore, th: sstiusted consuuption of phthalic
anhydride would be $-
| 1978 potentinl dcunnds 4230 T/4
1980 consuption 7880 T/aA
8.5  Hatiiated Salas JeYenus
&pplying the proposed eelling prices, in

Pable 88 & 23 nre shown oanunl rovenuss for the first

6 yerre of opuration.
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Batinotacd 8hlcs Mevonue
Mrst 6 {uar’ of Operation
18 (000

Altaornative ille. 1.

Selling
]pricem'

Total ton per
Ja.r -

L T T

8670000 39“00 4@00.0 42000.0 ‘a'im.o "‘200000

AP

Cuprol otau _WO0.0
DT " 2700.0

#hthalic nghe !
Juride 150C.0

le

Total avonue -

<4080C 0 45600.0 48000,0 «8000,0 «u000.0 4BOOC.C
.1310.,0 46170.0 48600.0 480300.0 4«8600.0 <u600,0

1C200,0 11400,0 12000.0 12000.0 12000.0 12000.C

¥2310.0 1031700 10£600 40 108600.0 108600 .0 10630C +O

dstin~tcd $21cs Wvenua
First 6 yenrs of QOparation

Re(00C)

Altornativo No. 2

Coprolictau 2800.C 38080.0 i85%0.0 4:800.0 44<800.0 -(.800.0 44800.0
Sl 8800,0 Ju280.0 42730.0 45000.0 43S000.0 J000.C 4<S00C.0
£l.th:lic srhye-

aride

1300;#.0 8640.0
85170.0 ©5190.0 100200.0 0200 .0 X0200.0 400200.0

Totul dcvunue =

9ub0.0 10400.0 10‘.00.0 IOQW.O 10“0000

froduction schodulo ton/yeor

10 normon

lat yse:r 85 percent ol Jull e-puecity
and ycar 08 percant of full eupreity
drd yoir 100 parcent of fuli c~pacity

3y the expericice the utilizition of capacit,{ 28 1t 18 ahowe
for the developin; countriss. Third ye.r 1ies

cxpectad to

operste t fuil enpocity.




3.0 Qauxcting Fagilitius
3.1 Datlec.tian .nd Site Busccistin

48 we hovy wenti n2d thot the NX-.ron.tics (Projset "a%)
would bo intozruted purt of refinery pruductim. Tha dest ccunoniie
€1 3olution for tho locati m of so e.llad “donomcre Cumplox®
(Project *B*) should bo on the some sitc with BIX-oramutics 1.,
in the scope of Rfinory ue jaint projoct. In owr further
coneid.rution than tho Projoct ®»® (3IXe:pooutics) .nd pruject *B°
(Mx xaors Conplox - coprol..scm; e Jnd Phthulie cahyaride) w
would ncsume us joint Projoct (a ¢ B),

An Betudblishacnt o womoncrs coaplox (Projoet “B*) on tho
aome locotion with Projoet “a® (aram.ties ploat) is graut
udvantuge. The trunsport of orom. tics would du uvoidad.

The deseriptiun of the uxioting project = Basturn Refincry
-nd 3aTWWuramatics projoctod plunt or: given in Joction 3 of Projoct
.‘.

[ ]
-

J.1.8 W&Mﬂ

To the prescnt plotnol Sastorn Rofinury will be uddad
an n3ditionol ono of tho sume urao of obout 100/130 ..ercs, Por
the now coquisition of land 1s cetimctad Re,914,000 und for
davel opaont of the eita Re. 3,633,000,
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1.9 avallability ol Maier
The weter Jupply would de solved an the some wey eo for
Project ®a® ond Mefinory.

3.1.4 Shesn.nd Kactrigity

The stoum und electricity supply would da cuntrulioaud in
me pawar plant fer « ¢ 8 Project und svontwlly plus refinaery.

Mo consumption of &1, powcr -nd 1taum JO0p Drojoet Aed
{s givon dulow, which was thkon as o dosign dusis fer atudy. The
total econsuaption of . powcr cnd stoum uro ae follows t=

Froject Project Totol
& L L ]
B. powar  kwh  17.10%a 18.10%a  68.10%
3toun ¢ 100.10%a  408.10%. 389.10%a
Assuiing 7800 hours por y:up, thon the
consuaption per hour coaing .o
follows 8-

R.onopsy 98.10%5 730088 ,6808 wh/h
stoam  560.10%: 7300e7 t/h

Phase includc totol consumptian of (aeB) Projoct.
The indic tcd fijures will be olfected 8 1ittly bit by
choice of procossds in powaer gonerution. Wtimated lavestuaent for

utilitice plant of Totul W suf{ieiont
oG . 33:816::

te moot eny solutian for s:lf sulficimt in power suply.



Seledel Eowar Rl.DL

The prodlom of stoua ond sloctric.l powor production
cop (a¢B) Projuct (BIX-aromctice plus aonoaurs conplux) we
oporocched By onolysing tha pras.nt situutian in Chittugong und
B starn Rafinoery ita:lf.

8ined iutuml J-8 in Chiti.gmg {13 not ov.ilubla .nd
the prospoct of tho oipelinc is not nowm, tha fucl “or the
procrssing plun and power plant will B¢ utiliscd from the
pafinorys by products froa tho ruforaing und othor wits ond

from thoe currnt comaarciul products.

The nuturcl g.e in Chittagzong will cost not lcss thon

22-28 3/tan. und in thot cuec no ol nificont dif’oronco in using
Rafinory fucls fop powor plunt.

We sclactod the sltemutive of power plunt for thototil
paquirencnte af stoca ond oleetricity WY aouns of 3 boilars cnd
s buok prusaurc _utomatic oxtraction cond:nsing Turbo=ultorm. .t oT.
Tho boilers 60 t/h cach I giving the insurunce to thu smooth
running o° wholy aystom. Ona boilur would de always in stund by.
with this solution would do tho stund %y powcr connaction with
publie distridbution systoa in c-& o 2.ilupre of tho Turdo-

altcmt or.

Tharef oro, the pAawJIr pl.nt ineludas 3 boilorse euch hvinz
o c.pucity of 60 t/h, o o ¥ book prosswrs -ltorputor und
ralevent uuxilaries to produce ull the stoum und alactric powar
rcquirod Jor the units of Projoct a®B. Cortuin quuntity of surplus

sleetricity con be sold to tho other plunt pno.r=by or to tho
~m14n Aiatribution cuthority -nd to tuko in c.8 of ths fullurec.
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Duscriptim = The two boilurs shell produce stesa o8 Ut
<82 .n@ 478°C. The cupaeity of cuch boil.r 1s of 60 t/h so th.t
wmd.r the plunt uetunl opurcting conditions the voilur will opurcte
with optimul lood t0 8a08 the rvquireamnts.

™o stoua ut surbine inlet sholl Be ot €3 :te uad 478°C,

High pressurc stoum is drvwm-off from tha 18 Lto uutom .tic
sxtruetion provided on the turdinc. .« wutur injoetian dasuperho.tor
sholl b provided on the hoaler to auintuin coanstunt propir toa-
peroture of steca. Iho dischurgce staum 18 sdnt toO feed the low

pr:ssure houdur :ad the ducp.tor.

The @horucter is £ud with tha pl.at cand nsute (bout 0%

of extrotod stuum), hoating stuud -nd mukieup wutar (dbout 36 t/h)
from tho w.tor tru.taint plant,

70ed water 19 suckad froa tho daurutor tunk by tho doilur
fuid pumps .nd is scnt to the doilurs. The aystus for stoun
pr.ssure mducing wnd stoun dosuporheuting shall % provided to
acat the plunat steom raquircacnts in ¢ su of turbecltormutor
fuilura,

Thoso aystcas are providcd from the a-in hocder ct 83
ate thut of 18 ute =nd from the 18 uta houdor to the low prossurs
mi. & cmtrol roam with rolavunt camtrol oquipacnt shall ®o
provided in tho turbine roa ut the sume haight of the turto-

oltom.tor,

T™he loy-out of the camtrel cquipaant will bo such to .:void
intor? .ring with aow ojuipsont in cusv of powor plunt uxtonsion.
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1. i dminitor * !

= Stoca production ut aux. camtinuous -.oud 40 t/h
= Production .t sgonumicul lood 43 t/h
e 3t3.8 presourd t intoke vulve 48 cte
o Jto.m tompor:turs ut int. ke v.lve 478 S¢
o Paud w.tar tumpor.turc 130 °¢
o Xficiungy <t nux, continucus loud o1 %

- Wliclmey «t ceoncaicul loud 91,8

3. Zurho laator
T™he rurdboultarn.tor sut canasres o o buek pressure

turdino, o hoelicoidul gour reduccd @ of v cltern.ator coapl. to
with oxeitor ond forecd ludbriition systent-

- M.ux, continuous output 9000 KW

= Stuus prossurc ut turbine inlot 93 uto

= Jtoam tompor.turc .t turdine 470 °q

- Max. flow at inlot 60 t/h

= Prossure ut uutomutic cxtruction 18 _to

= R:aduccr officicney 98 %

e altemnutor r.tud powor c.ee 10 4V

= Rot. ting epc.d " 1500 r. Pe 30
= altorn.tor officicney 96 %

'Mosc uxp:nsvs o o8 followss-

(89,000 - 24,000) x 0.07 x 7500 = Rs, 2,940,000

whares 80,000 kg/h. of stcuia brunchad to tho pl-nts.
34000 kg/h o’ candune.tos coming buck fram tho plunt.
0,07 Re/2° 18 of DM=Wuter for boilors. .
7800 ar: the hours of oparntion in oae your.
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n,néw . 7800 = 468,866,000,000 Kcul/a

Ragquir.@ by the boilors.

Whaora 3 90,000 is tha .mount ia kg/hour of produccd sto.a.
900 18 th: mthlpy of ety.n ut boiler outlct in
Kewl/k 3.
130 is nthalpy of £cou@ witor, in Keul/kg.
0.9 48 the doll.r ficloney

7800 418 thc nuader 0 opar.ting hours in « yeor,

The eclorie voluce of vorious fucls which oun do provid 4
by rofincry urole-

Tuol ;.8 12800 Ke.l/kx3.

Nophthu 10000 Keul/k3.

Puul oil with 9800 xcul/LiV *
Ropo8ony 10000 icel

Tha price of ubove Jpuction uru cstin.tod .8 followss~
Puol s Rs. 93.32/¢

Muphthu Rs., 96,682/t '

Fucl oid Re.120,00/¢

Koposonu Re,.128.00/t ate.

Tuking nvoroge occlorie vuluo of fucls of 10000 Ke.l/kg.
Jnd pricc of 100 Re./t. Thoe requiremonts for the goncretion of

proccss stoua -nd cluetricity would cs followss~
4¢6,6668,000,000 ¢ 10,000 = .bout A700C t/unnua,

Cost of fucl would by 3 47000 x 109 Rs = 4,700,000 Re/unnuz.



Chittugmg «rou 1s yuito d:vuloped iruu ond B.stern
Refincry, porticulorly, would be g00d gourc: Jor tho quulificd

poople .nd ofers 3004 possidbilitics Cor tr.ining of othurs.

On: of mujor dvuntaz: of this loc tiam is 'xieting
r.eilitios of B.st-m Rufincry which could b us:d <nd xtundod
scomouioully., Tungidle bunclfits would include th: £ollowin;t-

- xisting pow.r plint, 8torug? Taeilisl e

- d.inton_nea, shop, firs Jijhting Fecilici e

- Coanmicetin :tce

—tensian 2> o1l fecilitics 18 nope cconaaiesl tiwan

build=up nuw .8,
3.1.8 WW i . S| :
3.1.6.1 Rl.ns leyout

fhe Tolluwinyg fuetors sust b> consid prod in liying out
tho plot pl.at of thu aonaa2r cxaplux, coaprising as it 42.8
« nuabar of interdcpnd-nt pl.nte.

The rol.tive locstion of ch of individul pl.nt aust
follow v 1agleul soquenes im ardur to ainiaisy ping,
tr.nsportuti on und cxanunicatian batwaen plunts, Ihe muin
rocds will o 1cid out in the caaplox uryd 890 thut they Lre
functionod b.th durin; the constraoti an of the couplox ad uleo

oft pr it 10 compl:tcd ond Op rutions wndor wy,



-8&3-

3.1.6.8 Qpuruting Rlaate ond driigus Julldinzs

Tho {ollowing opor.ting plunts =nd sarvic.s will

constituto

1.
2.
3.
4.
S.
8.
7.
8.

thy couploxie .

w.tur supply .nd troctant
Duinorulisor

Powapr Pl nt

Cxling twmr

Cuprolactua plunt
Torcphthulie ccid/Udl=-plunt
Pnth.lie .nhydrido plunt
Gonepul Foeilitiaed

- .dainistrutive bullding (two sweeg Building)
- Storn g2

« 4. .intonuncc shop

« Chunza house

= Qute housc

« Riso.rch .nd camtrol lodbor.tory

9. Housinz C.l oy
3.3 Ruw Miordul .0d Brecindas
.21 B b iurdul
Projoct ‘B‘ is o continurtim of Projset 'o which is
swpplicr ‘ sturtm ruw notoricles of Projoet ‘8'

3.3.1.1 mmmmw
Tho storting row a.toriuls for cuproluct.a 18 Cycloh :x.nc
producad im the Projct ,.® which is int gr.tcd purt of R:fin-ry.
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3.2.1.2 Couatigs 3ods would ba coming froa tho PVC=pl. nt which
will b3 s:t-up in Gemessl or F >nchungunj.

3.2.1.3 Sulphuric aucid would M suppli 4 by ISP=-pl.nt n..rby
of Rfin:ry which will b sxtemde@ this wcerant. The yrarxly
dcm .nd o° sulphuric . cid “or c.proluctum would b -bout 21,000 T/..

3.2.1.4 apamdy

The umeonis of 11,360 T/. would bo supplicd by Supoeel
of Ponchugunj Pertiliser Poctory if in tho mo.ntime will not e
sst=up tha cmaoniu pruductim in Chitt..zong.
3.2.1.8 Hydrozon would b used ‘roo R linurys Le2e i'rom tho

Roforain; anit.

3,2.1,6 Dorie .cid would b 1uaport de

3.2.8 xmﬁ mxﬁ dﬂlﬂl u"‘-ixm‘
Ih: sturting a-toriul Jor [P is p: r-=dyl-n: which
would supplind by Proicet *.° (3l4-.run tics Projcct).

3.2.2.1 #uthanal ie uv.1loble in tho both m.raot in 3.t

and Woat,
3.2, Ensh.aic _ahvdreidy

oxslone supplird from tha Projuct ®.? will b proc ascd
into Pa, -

3.8 - . [ 3 g -
3.3.1  Cuppalaclul

Throe ltemitivo proc:ss rout:s waor considurids—
- Cyclohoxund rout: (D3d=procass) , Cyclohoxine oxidotin
to cycloh:x.no, riuctim with hydro-myl.ain. to the

Oxin: which i8 roarr.nj;d t2 c. prolect.ua, Nitric oml
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1s us2d in pl c: o sulphur dioxid: in the pr p retion
Ja hydroexyloains in .h 1.t 3t v r3in o7 the procoas,
for which woul sup:li:d th: bosic ..o 33. nt dotd,

waoniuw sulphote by product 1s thoraby roduc:d to 1,77
t/t copril.eten closoly siudlar tochn.logy 1a wvulluble

s {froa Inv.ontao.

= Ph.tonitrogs.tion of cycloh xone to the xia. thon
rorrnol nt o3 buvee  a.coniun sulphoto by product

13 2.5 t/t cuprJl.ct.a (Loyotu=Proc 39),

- Tolun: oxid. tion to bonzoic .cid, *h:n hydro. notion
to hoxohydrobonz.c .cid, which is o..et .4, with nitro-
sylsul phuriec .ci1d to> ziv: copr.l ctea (Sni Vscas.
Proc ss). .emuoniun tulph t by product 18 4.25 t/t. 3.

fer, only Sni. Viscos. th mus lv e opcor.t: th2 pruc-ss,.

Our un.lysis w r¢ showing us thot the production cost ot
c.pr.luet.n 18 of et :d vory 14:tl> by the chiule: of proe-33 rout
Haw v-r, cycloh xopo proc:8s-e .r> 27 rid by 93! nd Inv nt. .1.ng
sth'rs ond b.th of thos: proc-33°3 huv: o ;22 rcurd u' 8succ 38~
ful cpustian, Pollwing the conclusion thit Oad prucogs 18 aost
convent nt, wo would rive thy sute-line o th? proctas.

3.3.2 Quldm 2l th: Bric.as

Cielzh xen. Oxid.tin with Sordc .cid

Cyclohoxun . 1s oxidiz:d im tho prostnece of Boric «cld
thoproby foruing cycloh-x.nol borie couplcx-s., By hydrolysis of

the powction uixur: burle ~cid 13 rocover2d in th: #guesus ph.8s_.
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In the roLector gystum, cycioh:x.n is »>5:1diz 4 in tho

pr s'nc: o’ borle seid to y1:1d . cycloh x.nol - boric conpliox.

Thy » .ction 18 c rri d Lut ot 155-1757C .nd 3-10 .cta
4. prssurc, 9 tho boric .cid Jorms caaple<:3 vith th cyelsh xno,
th o<idition of eyel>h x n>l nd eycl . h xam is pr:wvntd nd
the conv. rsion pr p8ss cntb t:pt hishr thn in th: cluassicll
xidct:on pruess, Th: conv.rsion nmounts to bout 10 asl. pr

cnt, whil: roctton ffielncicse r round 80 nolse pr c nt.

Ih: het of v ctin i3 r 2ov d by ovap.r ting cyclsh 2 n.
Th: eyelohix.n flow cont inin: the cyelsh xensl = borle eoaplox,
cyelohox non- nd  uinor .asunt oS clds, i¢ th n sutjct to
hydrolysia to s'p.ret the cycloh x nol nd Lorie cid. The

w-oous Lorde ccdd solutin 13 a3 nt to th borle .cid rrcov ry
3yat 1,

Ihe cyclhx n., cont.ininz eycloh xunol, cycl.h:xon
nd > abnor juntity o0 cids, 43 ¢tho . 2nt to Wwh oo octionador
nutrolisction o8 the .cids, d:still tion of the cyclohx.n:,
ssipmific tim o th: ostors, conv.orston of cycl hexenul ointo
cyclohoxann ' (nd the production of pure cycloh xenon ' by d-s-
111 tion, Thy oqu-ous borlc ccid solution 1s sent to boric

acid rocov ry.

Hydroxvl ains Prodyction (Rewching)
wqu ous  amonic 1s produc-d by baorpti m ol woamonto iu
d3ainr14z:4 wetor. Thy oot of rouction 13 ¢ rricd wy bty cir

cul tiom through . cooler. The ogqu dug saaonic 18 then used for
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the production of . zioniwa curbon:to, Corbon dioxid is .bsorb:4d
in uqu-oous waaonice Th: hg of ra.ction 1s e rri:d oy by
cireul tlon throuzh . co.l r the prop rod canoniua carboneto

solution i3 stored in o t nk.

#ir nd .maonic ro intia toly aix-d biTore introduction
intc . burn'r. On « 2t=C talyst th: foll wing r2.ction 18

offoet @ 't . ro.ction tmp pr.tur, of 850°C.

NH; ¢ 5 0y g 4 NO & 61,0

™: h-.¢t »° rocetimn is utilizod Jor the productli:n of
a0, ot the sutlot 57 the w 3to hot biler the toaper tur:

52 th 2.3 is .¥ov: thy conins tion tompr.taro. fhe _.s i3
thon ¢2:1:d down to 1.003 in o cuo-l r, whorby dilut: nitric . cid
-ci1d 1s producad,

.8 it 18 inmport.nt to cuntrol th: HO/I\IQ2 r tio, .. o rtisl
oxid tion 1s corricd out in -n oxid.tiwn tow.r, which 13 ccnstruct.d
in such . wey th t th: retoation tia2 cn . c.ntrall:d to yi-1ld
th- cptizun NO/NO8 ratis, Th: ho.t of ro:ctin is roaovad by
circulution through . coslor.  Subscju-ntly tho NO/NO, :.88 ..
baorbod in - recetor in .n caaaniun curbonito solutlon to yicld
saaoniua nitritod

(NH,) ,C0q ¢NONO, ememgp 2HH,NO, ¢ O,

The ho.t of rouctiun 18 romov:d by eircul.tion of tho>
solution through -n mamia :vopor . tor, The tomporetur: <t which
tho ra.ctim proco.ds, is opt 1o to avoid the dcatruction

ro-ctiong-
ln4t102_.. "z ¢ 2 Haﬁ
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Tho unaoniuva nitrit: solution 18 storod in o tunk. Bu.orc

the auaaniwm nitrit2 soluti.n ¢ n b2 uscd Jor tho production of
hydraxyloain: sulph.to, « aixtur: of N:{40H .nd N&imz with c

aular rotio of tbout 1 nust be pruoprrade The nixturc is cont.ct-d
in on obsorptim tower with 0, in = countor=curr'nt proc:sst

NH,OH ¢ 03 ey WH,HI0,
NH,H304 ¢ NH /KO, * D, —d NOH( 30,NH) 2
Tho ho.t of rocetion i renoved by circuluting th proccas
11juid throuwh n mnonl. ovupoputor. Tho pcactiun 18 ¢ rricd out

-t ..thosphoerie prossur: .nd :t low tonparaturc, Tho form-d hydro-

xylumin: disulphonic ~cid is hydrolyacd by h..tings
NOH (soazm_,)a ¢ H,0~pNHOHI0, NH4 ¢+ NHQHSO‘

‘fonosulphonic aeid hydroxylenine sulph:ite 1e hydrolyzoed
by boiling!

INHOHSOLHH, , §H0wmp
(N OH) ; 11, 30, o (Ni,), 0,

Lter naute. . 1iaction the hydroxylunine 13 stured nd rocdy

for coprolactum awnul cturc,

The naw hydroxylumine proccve cun b: divid:d into 4
procoss stcpete-

1. Mo n:nue. tur: of hydraxylusine by hydroson ti o &
nitrnuto=ions ovor o Roblo astal cotalyst.

2. The reuetion of hydroxyliuin: with cyclohexcnoam. in the
prosmec of & aslvent.
3., Tho soparction of the sulvoat fraa thy oxinoce.

4. Tho simultonoous dostructiun of ::amiun-ime in tho
eireulsting inorgonic procoss liquid .nd thy sbsorption

of WO/NO, 1n thy liquid.
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This proccss w:e dov.lopcd by D3 «nd huis bdboecn in
operction for thro ye.rs in the D3d pilot plant, @1l physicul
~né tochmoloicol dcto hce boon conpilod to camputoris: the
dcsizn ond o 80,000 tone/yc.r single stroun unit is bdbeing
dosiznod for DSl's vwn .xp.nsiun o cuprolucton production.
Ihe nunufecture of hydroxylominc 48 off2etud in o gae-113uild

contrrctor whorein hydrogin gos 18 cantuctod with - circul.ting
{norjonic 1iquid contoining nitruto ions, ¢ DUl ring uecid ond
nodblo natol cagelyst.

In this rcuctor hydrogmution of nitrto ians producce
hydraxyluninos

*

Ho, & 2H® o anz—.»msou’ ¢ HO
bufforing neid X o—p X e 13

« 011 .oount of by=product auch oo cauoniun ion e
f o4t

' * ®

Woy v 2Mg ¢ pBHy ¢ O

This axonium ian doos not intord :ro 14 the rwetin .nd
18 dcstroycd lcter. In the sacand etogc the hydroxylanins 19 rocetid
with purs eycloh:xunono in tho prasane: of u solvonts

7.9 *

NHOH® o (CH;)y CesO—d (GH,)y Coslided” ¢ H0

The sxizs 18 oxtroet~d, tho s:par tiun dotwoon the
inorgonic 11quid .nd tho disolved oxinc 18 alfoected,

Oxima is raorrunged into caprolcetua wecarding t0 the
Bockmonn ronction. During th2 riorrungmont no substuncos «ro ..4404

or ronoved £ram tho roceting oxiamos the roarrungeasnt 48 «n intorncl



shifting in thc oximo molocule. The roorr-ggonint tikis plceu

in the presonce of oloun which sorves as ubsordont to the wetor
dise0lvced in the omiaw, [ho hout of rouction is diechorged by
covling, the sulphuric ucid in the roseti on aixturc is ncutraliscd
and the saaoniwm sulphutc 18 romovad froa the luctam 3solutdon,

Tho erudc cuprolcectun is purificd asing stonic.dam'e
p-tented surification ayston which guscrantcas continudus und
castont production of purc coproloecton, The erudo cuprol-ectun ie
first -xtroctod with dbensone «nd rrecxtruetod with wutor, Ihop.-
oftar v sard e of physic-chonicol purification et:ps conplotues the

socquencd.  Tho oquious lcetun solutian i3 the concomtruct2d in u
sarie of ~vapor: tors.

ragaaa jdaltatins

Onc of thoe distill. tiun enlums in thd eyeloh:xuny
aidtin plont deeaadys too loris at capi.eitice uwbuwe 35,000 tn/
yooPb t0 bo tronsported. Thurofore two columne .r° rocxuindd
obove this capoeity. hc suma holds for tho two ccaetors in tho
héroxyluainoe production esxctian (Resching aynthasie). For tho
rest therw P2 RO Proeass or noch.nicul linit.time = tho sisc
of & sinjlo troin-unit up to 70,000 tw/ycar.

Coprolioctua uclity Wmpretod Gu.runtood
Colaur (° Huscn) 0-1 s
Solidific.tim paint (°0) [ 6.8
Piracnogunate nuder 10 000 saoc.uin 10 000 sce. ain
(3 »er cont solutian) '

Yedetilo doscs scy/kg 0,3-0.8 0.9

#lkolinity moq/kg e.01 0.08

‘3“’ wt por cnt 0.03-0.06 001
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In the Rosching synthesis hydroxylumine procoss 4.3 tons
oamonium sulphote/tan cuproluctam is produced. In the new hydro-
xylusino procoss only 1.8 tons camonium sulphote/ton cuprolactia
is produced,

3.4 Z-renhthalls acid (D)

The “dret commoreial process Jor proporing tho ucid wce
by NMitric ccid oxidatim of p-xyleme, ™ acid wus thup ro:ctad
with scthonol to produce the diaster. aftur buing highly purified,
the dinstor wee roucted with sthylens glyeol aventuully to produce
tho lineur polyocstor.

Miumwhile, work wos proecading am < nuabar f other procoss
routos. dony of thesa MAve never baan droasht to comzopreicl stitus,
Poduy the following procecsud uro b.1iovad to cecuint for most of
the tcrophthalie wcid producodie

1. Bromine prmotad cutulytic oir oxidition of p=xylene
or mixed xylina.

g, Cotolytic Biglution of p=xylome in tho prosonco of
dathyl ethyl kutono activator.

8. Cotulytic high tomperuture pual snont of the
’ pm?ﬂu wﬁ of ?’:munc un!vdﬂ’a or bonsole wcld
followed by ceidification.

4, Nitrie ccid midotim of p-xylome.

Most of the Adimathyl toraphthuloto is produced by the

following procussasi-

1. Betrific:tion of the ocid producod by the above
procyssce

2. Prag p=xylone by succoseive oxidotions ond esterili-
c«l' ans.
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Diasshid Israpithodata ()

1, Wit.on proccss originully duvelopod by Chemische Werke
Witten GmbdH but loter modified by severel componics ve o Culi-
foprinu Resuurch Corporction, Hercules incorjor:tion «nd Hystron
Fidbors incorpor.tod, The bulk of world producti.n of dimcthyl
torephth.lutc 18 bus2d4 on tho WittoneImh.uson type of tobhnology.
& oore reoont version of the procussyswith rofinocmcnts in the -dr

oxidotion steps, hos boon sclocted for saveral now instullations.

In this proccss, p roxylone in the liquid ph.sc is oxidizad
by Air und r rcl tively nild conditions of tempor.ture and
prossure tu poruetoluic ceid which >aterificd to purtenathyl
toluna, this compound is “uprther oxidized unlor pressura to
amonothyl tBercphtholcte, which upon subscjucnt catapific tim,
{s convortad to pure dimthyl terephth-l.ta, The proceas docs not
involve torophth.lic .eid ue un intermcdicteo,

Cc.H, (CH,) Ar & , y Yot Sy oy
pexylono 130-140°C petolutc .cid
a0l.wts 106.2 136.1
;.:11‘ & .

0636(0000113, CHQ cutolyst CSHG(OOOCH:,, CUOH)
M:thyl p.rue=tolucto 200°C amo=a. thyl tercphth.l.te

150. 23 180.1
Cglig(COOCH,, COOH) & GH,OH Cylg (COOCHY) 5
nano=-acthyl terephth.luta Dim-thyl terephthulit.

180.1 194.2
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2. Iareohthuldc Acid
Tochnologicully, the purification of teraphtholic ueid

to fidar-grud. lovals dacume comanrciolly £aoeiddlo in tho =id-
1960s, dut cntinuas to b un uras of dcvolopacnt .ctivity.

aa0co Chomicals Curporution and Hobil Chamicully Capuny
davolopod affective und aconomical oxidutian and purificution
tochnology by 41°foront methods, and in 1966-87 amoco's productimn
copucity for the Zirst time ussurvd an anple supply of fidor=grude
torcphthulic acid, Consoqu:ntly, polycstoer producars dcvaloped
productian tochnology bcsed an this ueid in pesference tu that
bcsed on dimathyl torephtholute, in ordar to c.pitulisyu am the
potentiul cconumic advantogo of fared by tho direct torephthulic
ceid routo. Thase uspocts ore furthaor oxcainad on puge 605.4032 L
of this raport.

Thoe thraoe iaportunt proccsscs daseridbod in the following
parographs of this scction ure currintly used or uwviilable for
fider-grudo torephth:lic neid oroduction, Othor coapunios that upo
foectaro. All of thoso Droced®scs .ro b.sad on tho oxiditiom of

parv-xylono .nd &1 ‘for prizurily in the oxidotiom cnditions .nd

cutolyst systoas.

c,n‘( cu,), c,uc(coom 2
p=2ylaone torophthulic aeid
aol wti 106. 8 166.1
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(o) &mogo Pracass, Devoloped originolly by tho Mid-Coniury
Carporutian, now o wholly omod subsidiory of Stundurd

011 Compony (Indinno) dut proviously o joint venturs with
H-lcon Intornationcl, Ine., this process is o liquid-
pha:o oxid:.tion of purc-xylena with cir ct cbout 200°C
ond 400 pai, The purc=xylunc is 4ilutcd with jlueial
acatic ueid, und mcll caocunts X 0 .NENCEY “Cetita Ir
cubalt ncetuto, .nd a dbromida, «ro ©ddcd us cutulyets.
Presonce of the dromido makes Jor highly corrosive
conditions, requiring rcuetors audc of oxponsive ullys,
The procoss hus buon widioly lieamsod, spaecivlly in
Japan, cnd ie 2lso used in Buropo. U.3. Putants 3,300,277
ond 8,497,882 (Lesuwd to 3tundard 01l Co., (Indiunc)
auzust 27,1008, wnd Podbruory 24,1970, rospoctivoly)
doocrigc the purific.tin (dby crystullisutiam) of torve
phthnlic oeid producaed dy this procass,

(d) iobi) Brogass, This process is doscrided in Us3. P.tunt
9,036,123 (issued M-y 32,1968, to Olin 4 thiesn Chomkul
Corporctian); 1t wos comerciully dcvelopod by dbil
Chuoaioul ..nd involvos 1iquid=-phaso axid:tion 07 puru=
xylone with oxy_on using mothyl othyl kotame =8 un oXycon
enrrior und smoll umoumnts of cobolt ucetute 8 0 ctulyst.

Mo rocctim 98 c.rried out ot o toapuruture of Jbout
130°C (nurkedly lowor thun in tha azoco procoss), -nd ot

o pressure of 400 psi. Whoreus the AmOCO Procass requircs

only poru-xylonc as foadstock, this procoss roguires pure
oxy_en ond mothyl uthyl kotme e rddiltionel feods; it
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{s undaorstood thut much of tha mothyl othyl ketono 18
canvortad to acutie ocid, which must bo diaposad off,
Zurthor comprrisin with the 4@ocd pProceds shows purity
roquircaonts  or tho puru-xylaono fecd to ba higher d@d’ac
product purity oftor oxidation to bo hizhor in the Maobil
procass. [hus, purific.tim costs for the Modbil procoss

auy be lowar,

Purific.tioan ofthe erude product by sublimotion in supure
ho.tcd steum is doscribod in Mobil's British Putent
1,110,640 (issucd april 24,1968), wh_orous ¢ purificction
process amploying froctionzl condonsution is tha sub jeet
of dobil' s U.3. Putont 9,382,909 (issuad Jonuury 9,1908).
Roplacansnt of mathyl cthyl katamo by n=butone 28 ON
oxyzen corricr is dcecridbed in Mobil's ranch Putont
1,807,996 (issued Dicember 29,1967).

() Zuiiin Eroceas. This proccss, divaloped by Ted jin, Ltd.,
of Jupon, 4180 invalves 1iquid-phose oxid.tion of purae
xylane with eir in glueial scotie ucid, Iho use of sudb-
stontiul cavunts of cobolt ccetaoty w8 0 cutulyet, poraitting
. peaction tumparutury o obout 130°C and u prossurc of
143 pei, sots this proccss uport from thoso descridbaed .dbove,
a proporietary puri’icotion mrthod is port of the procass.
As the bosis of cost cetimutian, we havo solectod the cambincd
cstorific.timn ond oxidotion of p-xylene by woll provon Witton proc-
ass. This routo is slishtly cheupér than those viu astorilicatim
of crude torephtholic ncid, whure wmly DMT 48 required as product.
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5.5  Ehthals anhsdride

Phthnlic .ahydride 1s one of the world's most versatile
busie intermadiates. It 1s used in the propur.tion of rosins,
plosticisars, polysstors, und o aultitude of othor ond products.

Llthouzh 4t has doen of commarcicl importunee sinca tho
lost cantury, the a:in zrowth in the market .or phthulic .nhydride
hos cme sinee the Sccand Yorld Wur. In the 34 yoors between 1948
-nd 1968, thorc was o savonfold inerouse in world phth:lic
onhydride praductim ocapueity. In 1943 the world cupacity wus
somo 200,000 tons ond this hud rown to 1,400,000 tons by 1908.

Ropid growth in the murkot [or phthli¢ onhydrid:c can be
truced diroctly to tho rapid ;rowth of the plostics industry and
to t1o inorousc in usoe of synthotie olkyds us r pluccnont for

nLturol reeins in the paint trudo.

Whereus in proewor yo.rs the duin m.rkcts Zor phth.lie

aahydride were in the manufacturs of dyestu’fs und phuroccaaticuls,
by 1968 the picture hod chongod cansidorably.

In 1968, tho end use distridution in tho n.rket {or
phtholie unhydride weos aoporoxim. toly os followss-

2lkyds ry, |
Plustics § Plusticiscrs 55%
Polyastars o%

%
This growth in the a.rkat Jor phtholic cahydride has boon

scomponied by o genorwl tizhtenin: 4n the row pataricl situation.

Miscollunonus (c.g. dygotu?ta,
phoraaccuticuls, otel.



In pre=wor ye.rs the whole of the world's phthulle

anhydride was amnufoctured from naphthulene. This notericl wus
oriiinully obtained solely from coal tor deatillation,

As the coal susific.tion industry slowly contructed
nophthulena sturtod to be mode availodble from patrochemic.l
sources. TIhis a.teriul tendad to be more expensive then the

originul coel tor bnsed muteriol.

This situotion stimuluted much devalopmant wor: in the
phthclic cnhydride procassing industry to produce proceasas
capable of uzing ortho-xylens o8 basic feedstock., Mhis wutcriol,
which is obtoined {rom pectrochemicul sourcos w.3 Jenarully auch
more freely av.iludle thun patrocheni cul nephthulone, since it
could be axtroctad by froctionction, whora.s nephthalene rcjuiros

o chemical prepurvtion firom the sourca.

In rocent yeurs :ven the supply of ortho=-xyline has boen
somowhat problematical, due to the srowth of the use of paraxyleno
in the munufocture of synthatic fibras, whieh led to tha dcvilop=
ment of procosscs to isomerise o=xylcne to p=xylaono, and duw sleo

to the growth of the use o xylonc as petrol cdditlvas.

This trond in turn hce 1lad to tha davelopmont of procodsaes,
ond cotalysts, cupable of oper.ting on either faadat ock,

Thoro ore currcntly some ton procesacs availubla an licence

for the production of phthulic anhydride. Of thesc nine are
vopour phcsae procudsas, The t.ath boing 1iquid phusao.
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These proccsscs con eanvoniently be sroupaed into four

claessos., Thoso clossas ora s followste

1. Low spaca voloeity fixed bod vopour phoss procasscs.
3. !L{;h sp.ee vclocity £ixcd bad vcpour phusd processcs
3, Fluidi scd bod vupour phusa Droccssaes.

4. Liquid phoss procass.

Vory little inforaution 18 nvuilodlc on the liquid phuse

proccss, but tha basic mochunice of tha other threc types of

procass .rc ossontiolly sinilar,

In ull threa cuses the vepourisaed raw aztupricl, cither
ortho=xylene o nophth:lone, i1s nixol with oir the mixturc
pusscd through o cutalyst bod ot o cantrollad tcmporatura. Tha
procotion 48 uxothuraic, ond the termporotur. {n the cutulyst bud
vorias botwoon 260°C .nd 500°C 3upending om which t/p: of proccas
is buinz oper.tol,

The phthulic .ahydrida produced, cntr.inod in oxccss
ciP, 18 passed Irom tha reoctor into vopour ¢nolirs eénd thunce
into svitch condonscrs where the dbulie of the phthulic uahydride

is conlonscd ond cooled tOo 4 solid.

e oficiuncy of thaso camdenasers in such thut, with
o=xs1l0na fucdetock, O furthor condansution Jquipacnt is roquirad,
but where nophtholano focd 18 ulod, o cyclanc systom is incorpore

oted to remove the or'‘n tmpuritios.
™he finol off=gosas :ro pussed to ataosphure, ¢ither through

burnors, vhich camvert the rosidul orionie m.teriol to curbon

1 oxi Yo ond wator with or without the 0id of 1 c.tulyst, oF in sone
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cracs vic scrubbers Jdirectly to atmosphere, The choiee of ncthod
deponds on various fuctors, such us plant location, fual costs,
ctc.

Crulec phtholie anhydrida, which has boun colleet:d in
tha switch condenaors, is mcltud out end p.ss:d to u moulten

phthulie unhydrido ruoscrvols.

The crude phthilie -nhyiridc 48 hold 4n the uolton st to
for o nuaber of hours to ollow polym- risition of by-prolucts to
oceur. It is thon traonsforcad to tho distill.tion unit, wharo
{t 18 ho.tad to -ust ubove its boiling point, undor totul reflux,
to dchydrate any phthulic ucid precacat and concuntrato volotile
{mpuritics ut the top of tha coluan.

Diastillutin 1s bo_m' by rcmoving thcec impuritice cs
fororunninzs, which cr. roturncd to the crudc tini whon n:phthelenc

18 usod ge fecdstock or discorded wharo oexylene 18 boing uscd.

The wuin eti l tin 48 carricd out unlder vacunn ot &
prossurc of cbout 60mm.H;. Samc plonts includa c rosiducs
astripping otill,

Purc phthclic cnhydride obtuincd from tho dietill.tion 18
scnt to u pure storuze tunk. fhis matcriol cun be sold lircctly in

the molten from or ultumatively Jlokod .nd 80ld as o 30lid.

Mhe four moin typos of procoss will now be lscussed in
gome dutail under tho heoding _ivon above,
3.9 Low sapace yalecity Lixal hud orgccasas

The only procuss which can be .18 to conuincly fall into
this class 1s the origincl Von Hoyden process.
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Rocent covclopaante of this proccss, whieh involve tho
builling of much lorgor reactars oad the duvolopaent of o paw
catulyet huve o0llowcd the use of hijher spaee velocitice===npp=
roximately double those of tho orizinol ploms. Ihus tho currant
Von Haoyden procuse, tojether with tha 343F procoss, which also
operztos vt ubout this veloeity, should now bo reforrod to as

acdium spoco velocity fixeld bad proc.sscsd,’

B -twoon thom, thosc two Procusscs acexmt .or uost of

thc now phth.lie unhyirida eopucity currontly boing inastullad,

Proczas.s of this typo operate gencrully in tho teamp.raturs

ran e 380°C-=410°C .n3 uso u lowar cctivity cutulyst thun 13 the
c.ac with tho high spucc vulocity typus. The z4r to row motericl
rotio used 4 obout 3811, by wai ht.

Por those ruasons, the rocction 18 this typw of proccas
1s aorc fully controllod umd by-product formitin 18 rolatively
low and hunce giald rolotivoly high, a8 coap.rad to the high
spuco voloeity types, <lthough in roccnt yours this s1cdld gap

hos bean considorubly nurrowcd.

fic11s from this typc of procoss ore batweon 92 ond 100
k3 of projuct por 100 kg of 95 purccnt Jertho=xylone ruw matoricl.

3.8.2 High apeeas ilacity Lixel hed RX26Qaa0A
Ihepe ure five mojor proccsses which fal) into thie

class which rcie-

1., 7tulital proccss

3. 3eicntific Dosign Conpuny proccss.
3., Pechinocy=3cin=Goboin prociss

4, Jopun Goe Chanicel proc.es,

Se ol proccss,
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Procusscs in this class apuruto in the toapor.ture rungo
450°C<510°C. «» high .etivity eagel st 18 usod, tonding to giva o
lowor me.sure of rouetim eondrol them dboth tho lower spuse
voloeity types. This in timo lcuds to higher bye-srodust formotion
and honeo gonoraelly lower yiclds.

Yiolds from procassas of thig type zanarolly run in the
ronge 8004 kg. phtholie onhydride por 100 kg of foed n.tericl.

Alr is comprusead, usuully by a contrifugul type o
comprossor, cithcr eingle or multistogo.

The coaprosscd air is passod through aa :4r he.tor, whieh
1s ususlly steam huatuds Thu hot uir 19 thom uixed with the ruw
astoriol in o veporiscr. The vaporiscr maoy bo cither o cocrburcttor
or 0 typo of folling film cvaporator.

The forpor is usod only with orthoexylome Joudstock whilst
the lu.tor typo 18 only suitublo [or uso with nuphth.lene. Iho
potio of oir to fusldls corufully cantrollad ot dotwien 1731
end ochout 041, by woight.

The aisture of air und row actoriel thon phescs into from
the top of ghe rosction choobor,

Rooction i@ oxothormic and ia orlop to eatrol tho reuetian

tenperctur: the cotolyst tubes ore surrounded by u heat tranafor
ncliwm, In some oldup plunts, the melium usaed wos morcury, but

aorc reccntly, haot trensfer salt has boon usad,

Whuro aercury is used o tho heot trenster nediva its
doiling point ond honoo the recctian teaporotury is cantrollcd bty

-




opplying on inort _us pruseurc to the surfueo of the acreury. Ths
DurQUry vOpar is smionsad in, uswlly, ovarhaod condonsors,
Junaroting high pressure steoa in tho proceas. Mis Ihis high
Proasure stoum, usuully at abast 200pei, 46 leg Jown to virious
prossure® for use in the prasose,

Whore houy traasler Sult 18 Wad ghe fsaporopirs Guntrol
i axuraisod w the daount of w.ter £34 o the stoom Janorctor

heoted Y the houp greasfar salt. Azoin YK pruasuro stesa Ls
Jmerutad and this 18 usod 4n other purse 3f sha prosves.

Tho fuol 48 xildisad eouplotely Juring 8te p.ssuge thrauzh

the Satialyss tubos, phthulig vahydridc bdoing proluced, in coabie
nctin with o auwbder of byeprodusts,

Thesa dy=prodyugts ore ehicfly curdban Jioxido ond wutor
frao eomplcte conustion of the ruw maturisl, moleie uahydride
frao sli_h8 uwwereaxilction of the fuol ond, whore nuphth:lenc is
used o8 ruw setoriol, somo nuphthnequinumo 48 foraed by unlore
mid.tion. Bonsoie o0eid, from o=x71:n0, 48 o trowdlcsud by
produss, duo to ite high choniecul stadility.

This aixture, tugother with oxcoss alr 4s pusedd fraa
the rcuctor usuilly throuh vupoyr coulors, .guin gonvrating
steam this tim ot o lower pressure and then into switeh conlone
sars. The switch candunders are ho.ted alturnutoly by hot ond
cild oidl or by etoum ond wcter.

Wheny the rcuctop affusnt gosos ure being poesdd into
tho condonsor, tho cooling circulotim 416 in use. This condonsce
the bulk of the phthrlic oalydride from the gue steom Jiroct to
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the 80144 atute. & nuaber of sgiteh condonsurs, monifaldod

tQzather, aro wed, slaad ap $heg at any Mo time mo cam B¢
2olting out®, vhilst tha rumoindar .ge cupidle of condansing
thy aagire outpus £rom tho reuctors,

Mese calenscrs ura jenorally so uficiant thus Ao
fumhor condansing ojuipamt 18 roquired, bdut in sume cuses &
cyclmo 48 provided to r.aove upy rosildwl salid w.toriel from
the o8 etmaD.

Pincl woets oir, emtuining cordon dioxilda, water .nl
traeos of organde iapuritics 48 thon passod to atmosphare, Ia
D G808 hlp Jas streua 48 pusscd through o burnor, whieh
noy be oither cutulytie or Jircet combustian type, whura ony
petbnd ov_-nic noteri sl 4s bummt to eordbom dloxido und witer
prior to baoing passc! to ~tumosphere, or alturnativoly may be
posscd through u ciaplo wot scrubber und then to utnosphare.

The crude nolten phthulie onhy iride from the switch
emiens. re, tosether with the muterinl collectad in the cyclume,
whore thesc ope uscd, 18 then fcd to the erudu storuge tunk.
Horo 4t 48 3izosted Cor some hours to condensc impuritics sueh
co nophthaquinme urd aulaoie anhydride, prior to deing fud to
the distillation unit, The muin dietillation s earriod out
under voecuum, vt 60 an, Hg.

Poare=rumings urv tuken of ot ctuospharie presoure ftor
o perd3d ot totol mflux, to concontrute tho low=boiling iapuri-
t10s ut the top of the column. Mose forc-runnings .ro roturnod to
the erudo storago whom aupt:thaloue is thy rww maturicl, dut are
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a1 scordcd when o=xs1ene 15 dudng used. 3me pl.nts w180 incurpor.te
« residuce stripping still,

Puro produst 18 pusscd ta & moin storoge tunk, whers it
18 etorcd in $hs 1iquid fora.

The acteriul can e usad or sald in the liqudd Jor or
altumotivedy puseed to u Jloker.

The Claoker emsists of o w.tor ecolid potuting drus whieh
runs in o srough of 1iquid phthulie cnhydride. A8 the 4drua rovolvas
the phtholis mhydride solidifice and coals an ites surfeev ond
18 oventuclly floked o°0 by on n propristoly positionod xnifo.
Phis 7laked moturiol §s ba3jed XL and 18 thea ready Jor 0.19.

Copitol costs ara somewhat highor for th: low epcec
volgsity -roccsscs than .he high spuec voldeity type, dut the
highor yields obt.ined tand to off=got this 31 sadvaniage in
tares of opar.ting comt .

Racontly deviloped continuoue distillation aystens of
the aplti-column type huvy game still further towards iaproving
the operuting oconocaics of proecsses.

Tiuddised Rod _Rragsasip
More ore two Bain procosses in this clusss

1. Shorwin-Willi.as procese
8{ UCC procass.

Until very rocontly, fluid bed processds huve only been
desizned to use nuphthelona und perticulurly refimed or petrochini-
eol nuphth.lane, os feudetodk. Rocantly, howover, it hos bucm
roparted that ot loust amo Shorvin-ortho-xylene uses it,



The basic muchunies of o fluid ded procoss By de
3qscridad 28 followes~

Ap 48 cnprossod, usunlly through @ nulti ~stugo cont-
rifugel blgwer ond is then hostod and “od into the ro.etor

through o Jdistridution platc, which olso supports the c-tolyet.
Tho sew actoriol 1e epruyed into the airetroon just above the

distridution ploto, where it 1s inetantly voporisad by the hot
adse |

The fuul/ AP uixture Passcs upwurds through the cotulyst
bed, which is fluidisad by this gus streua, ond oxidation tokcs
pluce.

JP to fucl rutiv used in plonte of this type 18 usuolly
of ghe ordor o€ 1011 which 19 woll within the oxplosive limite.
Ihis high emecamtraotion of ruw autoriol 1s mada poseidle by the
vory Sine emtrol o tomporaturo which cun Do axaorcised in u plcat
of this typo. It 18 aleo cloimcd :ht the eatalyst particlos in
the recctar tond tOo SUPPross any fuet moving flume framt und thus
inhidit explosione.

Ro-otion thot 4@ romoved, morsolly by roising otooa {ros
woter fod eddling eluamte tmmcreed in the catolyst dud. Thie
cbviotas the nced for cxponsive haut trenefor £luids, such us
hoot oxchonge .1t OF moreuty.

Mixed vupours leuving the cutulyst bud poes therough @
jroup of filters, which rom vy the citulyst fines ntedined in the
gue stroum., Thuro u9e normully four of these filters, threc of
which cre in use, Jnd ma daoing dlown bdack with aoir ot eny Mé timo.




The catolyst fince removad froa the ilters in thie woy urs
retunod to the eutalyst bad.

The 308 strcoa thon puiscs to u candonsing eystum, whore
beccuso of the hi h concontrotion of phthal‘tc unhydrido in the
g08 otraoa it 18 poseidlo to condonse the phthulie onhyiride to
a liquid, rather thon to o 00144 20 is tho cuse in procaesees
using more dilutc eyetoms. IMesc condansors ore normclly weter

cooled ond aJein arae used cs stean ruiascre.

Rosidual gceos puss to switeh condecnsars whora the
romuining sacll quuntity of phthulie anhydride rumuining is
eondcasyd to s0lid, Ihu phthilic anhyiride Srou tho initicl
eamionseors 18 fod Aircet to o dietillotin systom, whore it s
Joinol by the re-maltud asterial from the switeh condcnscre.

Bacuusa of tho nuch higher cmeontrction of phth.lie
onhydrids in the gae etroum with this type of plomt, proccss
14nee 3 eviteh candonsors con do very much sncller for 0 givon
tonnage output tham i the eLeuv with tho fixed ded procassce.
The roduced quuntity of air uecd in thesc proccssce makae it
poeasidle to use much ssuller comprassors thun with othor typas.

Lowor by=-product formotiun with fluld bed processcs
sokos it possidlo to disponso with the cutulytie buming cquipment,
o wet scrubder bdaing sufficiuvnt to rvmove tho moxious byproducte.

Yiclds from fluid bed procosscs cra 6luimed to do batwoen
88 ig. of produet por 100 kg. whon using refinod n.phthalone und
98 kg. por 100 kg. when using petrochomical mcphthzlone.



a discdvontaosc of the proccss is tho high orosion rete
witeh is cxporionced in the resctor dus to th) moving cutolyst
pﬂ"‘clﬂ.o

™o catulysts used in vll the obove typ:s of procass
ore bascd an vonodium pentoxido, suspandod on cn inaort support

such us silicc,

Inttiolly, cotalysts were amly capodbla of operuting
with ame or other of the foulstocks avoilobla, dut more rocontly
ectolysts ore being Jovaloped which ore 6opudlo of oparuting
with both facdstocks. ¥ith the duvelopnont of vapourisotion
oquipment capudle ulso of using cithor foodstock, this 18 locding
to the duilding of much moro wersatile procoss oquipaont.

The moin 1lijuid procoas currontly in oporution is the
Progil Procoss. Limitod inforaution i8 uvailudble, but the dosic
outline of the proccss is us followsie

Oxidotion tukos plcee usuwlly in orgunic acid solvent
“, the prosomeo of o houvy aotal solt ocutulyst with o cotalyst
promotor. The orgnnic ueld normally usod 18 acatie aeid, the
ectulyst 18 ced. 1t ncotute und the proaoter © motal brouide. The
axidotian oon be ccrricd out using either oxysen or oir as the
amy;on soures. Oxidution ocours ot o temporature betwaon 100°C
and 378°C end ot prossuras detween atmocsphiric und 1,800 psi.

The oxilatimn produces phthalie neid, which 18 sopuretad
o erystolline product. This §s thon heited to camvert the ceid

to W“d‘o
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A solvont reovery cnd reecyclo system is incorpor.tcd

in tho procass.

Yiclds from this procass ure elaimed to b: axtroacly
high, of the ordcr 8F 126 kg o phtholic .nhylridoper 100 kg. of

ortho=xylono.

To ol feo: this mouin advuntuge of the proccas, thaore
ape some Aiscdvontuges, Numcly the uso of un acctic ccid solvont,
with cttomdont corrosian problcms which roquires much of the

plant to be mode of stoinlcse stecl o othar uxponsive motcriols -
ond 1t 18 nlso believad thot orthoexylen: of hisher thun 95
parcont purity is roquired o8 basic £adstock.

3.6 JBatimction of Sitc :nd Copetruetion Cootse.

Tha instoll-tion cost of the proposod Chenieul Conplex
{s estimnted to b. Re. 247,707,000 including o contingeney af 10%
parecnt,

& suunury of tha cstimotoed cost 18 Jivon in T.ble 28
polow. More dotuils of cost urc given in Tablo 41.

Tho cetimoty for lond ueguisition 1s Re. 014,000, This
would covurs o total ubout 130 acres of whieh the part would bo
for Housing Colony cbout 28-30 porcent and M parcent plcnte
Erou,

Propur:tion of tho sito requires piling, £411, improving
groding, sowcrazo and dr.ining astimoted ot Re,30,633,000,

Cost of mechiniry ond cquipnont ore buscd om currunt

cstimotos of supplicrs und roprosont dolivercd cost incluling
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froi g cad insurcnec, isport dutics omd lunding cxponso oraction

and instullation, enzginacring cnd foge, Totul ostimotod coste for
sochinery ond oquipmont is Re.211,098,000/-,

Jahle 26
Susanry
lninutedcﬁi'::.und Complax Construetion
T T
1, Lond 914.0
8. 3ite propur tim wd devclopaunt 3,623.0
. Buildinge 30,633.0
4. Production oquipmont 211,096.0
8. Trcnsportation ejulpnent 839.0
6. Office oquipmant $00,0
Total 42.2072.0
Davel spuont cost .27,332.0
Totul 278,03,0

3.6.1 Sparas

Spures of about 3% of cquipment costs or: included in
the initiol costs of plint with the total C & P vulue of
Re. 6,329,700 (P3. 3,046,370 & LC. 2,383,410).

3.6.8 Rayalonaint Caat

Totul davelopnent cost is 2stimutod with 3s.27,382,100
including foraign oxchongoe of Re. 30,671 ,000.
This itom consists of threc cutujories.



3.6.2.1 Pru-opcrctinz Rxp.nica which include = tho oll oxpunscs
in pre-canstructing poriod, the propuring of thec vurious docuncata-

tion consultuncy, pruparing of the moin projoct construction

superivision, @lory for personncl, trovals, ndmini str.tivo cxpenscse.

3.6.,2.2 Ircini 4 stort- ineludo the cll cxpenscs
for 1ocol troining ond obroed, oxponscs for foroign tochnicion

(Sec Toble 33) & stort=up IXponscs.

3.6.2,3 Josuraas durinz tha Cmatrugtion

This 18 calculuted un the basis o7 tho prosont condition
of loon torm from tho intarnotionol ond locol finonciucl inetituti m.
Intomotionul (Foreizn) loon is coleuloted ct 7% for loucol at 8%,
It 18 culeuluted thot pariod of construction would lost ubout
3 yours. Betimoted dutoils of intorest Jduring cmstruction is given
in TrbdlGesese

3.8.3 Contingsncias
This is ostinuted os totul of 10 & C&F cost of

aquipaont und.

3.6.4 Ingincoring and know-how "ro included in the fixed

invostacnt costs.

3.6.5  Custom dutica. ARAUCGOGA, LRODARES

This item hos boon culculited an the following busis
for imported equipmant of C &P bosis (FOB ¢ overscus tronsport.
Thoe break up is 08 followsi-

1. Custon dutics 5%

2. Insuronce, cloarunc? forwurling .nd
internul frei;ht to site

Y
Totcl | L




The presant ragulotions of Governmant of Pokistun
considers enleulution of dutias on only equipaent which ecn be
ostimoted for this project ut 80% of the o uipacnt value CIF,
the rost 20% boing license, on_incoring .nd know=how feed which

are oxeupt from dutivs. In oddition the Governaent ollows
daferred payuont on custom dutias equipment to 15% of thae value
of equipment an which duties are payubla und issues Jdobenturcs
puy-ble in 6 holf ysorly instuluents oand curry un intercst of 0%,
In our estimation of copitul costs the dutics arc taken as 100%

of cjuipnent volue CIF moking soma hiddon raesorve of loerl costs.

3.6.6 Jruction

This honding covers tho lecs chargeablc by supplicr
fopr dcputing their urcction, inspection ond supervisory ataff,
their truvel bills, ond the local subsistance ullowunces. It
~1s0 includos the local sup.rvisory and workin g staff neceduld
for the eroction, their salories, allowangas ond the pwrchase
of locul m.gesgels during eraction it 48 gastimoted that On
expanditure ejuivalent to ubout 19% of CIF cost us apectim
volue. On this, foreign coaponant is obout 6% ad 12% to cover

1ocal oxpansys.

3.6.7 Usdldtiaa und dorvicus

Rleetricity will bo gonorutad within the plmt snd
nccesanry equipmaont {opr the power plunt is includaed in the oein
equipaent supply. In view of this foctor only tha fusl coaponants
of 2lactricity senaroting cost 1@ tugon., In 2ddition to the

Governmant lovias o surcherge of mo puiso (Re.0.01)per kwh fron
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plon power housss is ineluded. Brice of ¢lectricity of Re.0,040
(0.94) xwh 1s token. The fucl price is token of Rs.100/tone
a.s.s Rrajsot Ssheduls |

In figure .....s 18 shown the anticipoted schedule of
the Projoct “B® which could be in start of oparation after 36
month after ou;horhation is given to procacd with dotailed
design work. Thereafter 1¢ would bo technically reasonoBla %0
operate according the followinz schadula.

1st yeur ofter stort-up with 852
Py Q. 1. LA R 982
Srd === do -- 1002
4th ceceececdi rccca=e 100%
3.6.9 Qescaisation, Mapazauent. Paracndld and
Ranunaratl .

3.6.9. 1 As we huve mentionod this Project (‘B‘) we cesumc t0 be
joint projost with Projoct “u‘ (Brx-uromticn) w the scma sito

dbut with sepercte operauonul exocutive munegements Tha haad of
this joint project would be The Bourd of Directors o8 the finvl
exceutive Authority for the poliey in thise comploX..

« The oxecutive ond cdministrative personnel is given

in Table 27. see soe eee Totol a7e pQOple
- Operoting personnel (Tudble 28) ves Tottl 8856 ===
Totol omployaes 1138

3.6.9.8 Mamunaration
Solories :nd wiges ostiazted to be puid to personnal

nanning the conplax are basael on the reasonuble leval in the time

w
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of operation. Thoso snularies end wazes ure detuiled in Table 29,
30 und 2.

This complex hus & housing colony, providing housing for
all employees. It is unticiputed thot the complex will reccive

rentul payment from enployees using such facilities ut the rates
specified by local rejuircments income {rom rentul hia not buun
includod ia the profit ond loss stntunment.,

Zahls 22

Executive and 1dninistr.tive Pcrsonnel

~Sassgecien

= Gonerel Monuger

- +g8istont Gonarul Monager

e Marketing and 3ules Monajer
= Chiof Finanecial Officer

« Chief Mechunicoal Officer

- 3tores and Warshouse Mcnajer

= Porsonnel Monezar

- administrutive Officor

= Purchosing agent

e Chief Engzineor - |

- Assistunt O ficers \/ ¢

- aceountants, Buyers, Plunners, Lunyers
Mgineers ond other Professionul Parsonnel -

- Book Koapers, Druftssan, Nurscs, 3acraturies -

« Clerks, Typists, Chouflaers, Guards and other:

officer personnel

Unskilloed lobours us porters nnd swezpars -

Total ¢28.

|38 38 owwwwvwprpE



Zoble 23
Qperatipg Pepgoung:
S g U —— e oo
tilities i____Procass Plaats __ . ... .
Cotegorics ! plants  ICacro=- f“ e TR
i (lestan .7 008 370 0 Toteld

¢ i weda t gA-bddal vy

- e ! o |
= Qpurators 32 .30 86 23 228
« Helpurs 24 60 60 20 164
- ?hifto cinginoaro 12 16 16 12 56

Formen
- Plint Ing. (Supervis- 4 8 8 4 24
ors
« Plont labour. Chonists 4 8 8 4 24
Sub-Total 76 172 178 63 494
2. Malnicnanee

Workers 32 80 82 30 184
Holparse 24 40 40 20 124
Bnzineers (Foracn) 8 12 12 8 38
Mgincurs (3.perviscrs) 4 4 4 4 13
Sub=-Totul Y 116 18 80 362
Grund Totul 146 238 206 128 856




lable 28

Batinoted sBluriocs amd Wogos
- Opoeruting Pursonncl -

'y s P

:rvNo of

Pmnuol’ enploy
hours vugos

rl'o‘c al unne

eea.uol Puy
1 Roll 3

1. Rraductions
« Oparstors 2.2
« Helpors 1.0

« 3hift :ngine u'n(Fo'r:aolM.O
- Plent engd{Sapervisord 8.0

Sub-Totol
2. daintanoncs
- M, Yorkers 2.8
« Halpers 1.0

- Bnginvers (Formen) 4.0

- Bngineors(Supervisors)8.0

Sub~Totul 7.0
Total

1760
1760
1760
1760
1780

1760
1760
1760
1760
1760

3872.0
1760,0
7040,0
14030, 0
12320,0

3872,0
1780,0
7040.0
11080,0

2268
164
50
24
24
194

184
121
a8
16
362
8586

875,072.0
288 ,640.0
391,240,0
337,920.0
295,680.0

2,191,552,v

712,548,0
218,210.0
267,520,0
225,200,0

1,323,188.0

3,618,040,0

Notat= Dous mot includa pay for vucution, holiduys, sick lcuve ctc.

which is included Fringe benefit,

Johle X0
Bstimoted Solorics and ‘fogus diatributed to the Plunt
Res. (000)
411 Plunt

No of employcos 2236 228 %) 40 2134 836
Caprolocten 309.76 176.00 232,32 197.12 168,96 98.50 1182.72
DT 332.99 176.00 210,06 197.12 168.96 95,50 1213.69
Pa=Flant 108.41 70.40 116.16 126,72 112.64 19,28  883.81

Utilitios plants 123,30 8i.18 123.90 140,80 112.84 49,28 635,00

Bousing Colony - -

Totol s- 875,07 506.88 712.44 661,76 563,20295 68 3615.04
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ZLuble 3

Batizited Gonorul und adninistrative
axXpumsc Bxocutive ond :.dninutr:tive

R — S —— ' _
e annuul ! o of 'TM uwol
AR AP . A - - - o vy - g"" ul‘] 1
l. Guacrel Monugar 36,000.0 36,000.6
2. Tuchnicul Manager 30,000.0 1 30,000,0
3. M:rkoting .nd S.1:» 16,000,0 1 16,000.,0
Munuger
4« Pin:cncinl Menogoer 16,000,0 1 16,000,0
S. Chicof dodicul Officsr 16,000.0 )} 16,000.0
B, J3torcs mnd Yorohous. 4,000.0 14,000.0
Munoger
7. Porsonnel Monuygor: 14,000.0 1 11,000.0
8. adninistretive O ficor 11,000.9 1 14,000,0
9. Purchcsing M.n.jur 11,000.0 1 11,000.0
10, Chiof inzin:or 18,000.0 | 18,000.0
11, assistunte Of licar 8,000,0 6 48 ,000.0
13. Lccountunts, Lowy.:rs,Buycrs
Plame’.. anindﬁr.. 5.000.0 w m.m.o
Sulesaen ond other
profcasionul personnal
13, Secroturies, Sook Kocapers
* Droitsmen, Nurses ond | 3,800,0 218,000.9
others
14. Typist, Clerks, Chouffors
g‘-.-’d.'smd Othsrl f‘cc 3.“.0 m 3w .moo
persan
18. Portars, othor unskillod 1,800.0 80 75,000.0
ludbours —
Totol 276 1.0;(;..0
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Iablo 32

. TA o

Pringe benafit .mount is cxaputed by cpplying
pareuntuge to following e#8lurias and wogoe

—sadarigs.. Eringa bapalila..

Production 2,191,552.0 1,3114,031,0
Housing ) 17 ,620,0 28,572.0
Genorsl .Jdoinistretive - 1,042,041,0 625,208,0
sclaries ‘

Mointoneneo 1,123,188.0 884,092.0

wllocution of Fringc 3uncfite

Banant
Gruduity

Ront Houaing
.Banus (1 zonth)
Vacation

3ick Lao.ve
Holiduy

School

Punsion « Providoat PFund
0 ficors
Workors
Average

8>cial and Rucrcation

Hospitul = Modicul and
sociol insuranea

6.38%
10.00%
7.00%

Miscell. noous

Total

Rurccnt ~a2dD%
1.0 17,046.74
17.3% 823,317.98
8.0 376,373,92
8.0 376,373,92
1.0 185,186,96
1.0 183,186.96
2,0 94,093.48
7.0 320,327.18
2.0 91,093.48
5.0 235,233, 7
1.8 70,570.11
60 . 0% 2,622 ,800,00

PR

SR
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Tablg 39

Bstinutod cost of Foroign Tuchnicions

Rs(000)

No

[ L i)
B.se {livinz! Totol

L}
'

Nonas {salary {ollow=rannuol 5 ggu:: fTotul ;Currency -
1 nec 1208t 4 Fohey Lo

& Gonerul Monuger 120.0 80.0 170.0 2 310.0 285.0 §S5.0
Production Monugoras

1 - Cuprol.cton 100.0 50.0 150.0 2 300.0 2850.0 S0.0

1l « DdI 100,0 S50.0 150.0 2 300.0 250,0 80,0

1 - Pa 100.0 50,0 10,0 2  300.0 250.0 50.0

dub-Total 2210,0 1035,0 205,0

1 Cowmcreiol Monogor 100.0 $0.0 150.0 1  130.0 100.0 50.0
dnintonanee Consult.

1 = Mechunical 100.0 30.0 150.0 1 150,0 100,0 §80.0

1l « Inetruacnts 100.0 $%0.0 150.0 1 150.0 100.0 $0.0

! 233&!1‘3 lg}‘V1.1m 100.0 3%0.0 150.0 1 150.0 100.0 50.0

1 Chicf Choaist 100,.0 %0.0 130.0 1 150,0 100.0 50,0

sup=Totel 730,0 500,0 ¢50.0

zg:g12;:r°1’ 1990.0 1535.0 :85.0

gg‘:ig&gu"&e)l SXpongcs 208.2 108.0 100.5‘

Total cost 2195.2 16810.0 553.8




4.0 Jatigated Coat of Ooerationss
4.0.1. JTotul Cost,

The estiunted unnual production costa for the
couplex at full capecity is shown in Zable 35. 7Thigs is
baeed on 7640 operating hours per ,ear which peraits
edequute downtiue bosed on experience in siuil.r plaat.

In eacition there are estiuuted generol unu adainistrative
expeases of is. 2,628,982 .8 inuicuted in Juble 34.

I, Uable 36 through 34 show cost for ecch
individucl plante coupriein_ the cowplex iucorpoirated. 1In
thie coats are row auteriel, cheuiculs, sup.lies, 1.bour,

~inge benefits, production overhead, deprecistion and

saortizction.

Tetiunted expences for the wages nd s.laries
are given in Table 25,30,31, #frin_e beneiits ure

given in Tadble 32,

“.0.2 Rrice Jaals.

The estiuntion of snnual production costs for
nonouer complex is based on the following assuuption.
The price of principel raw anterinls which are couing
froa the Project "a" have been taken on basis on uanue
facturing costs which include the variable costs, 0ll
fixed expense ore insurunce interest oh l.on, depreciction
cnd cdortization, overhe:d, Iringe benefits, labour and

supervision etc.



2. Cost of unteriol ond Services.

kMeterdal

- Cyclohexone (for caprolactam Rs. 407.t/ton. This price

is production cost in Projuct “A" which include all
expenses mentioned above under 4.0.2.

« Coustic Sode
« Oleun

e awaonia

« 3oric ocid

- Hydrogen

- Paro=xylens
« Urtho=-xylens
« Fuel

- Steou

« Jlectricity
« Cooling wuter
« Row =oterinl
« Dil-waoter

3s. 870.0 ¢ &

‘“o 232.0 ( 3 . 'l(v/t)
Re, 320.0 ( & . 67/t)

Rs. 932.0 ( &

ds. 45.0 (
Rs, 848.0( » . 177.0)
R8. 336.0( » . 76.8)
Rs. 100 / ton
6/ ton

Rs.

Rs.0.004/kwh

a8. 0003/u°
8. 0003/u°
8. 007/ud

4.0.3 Zntersat on Locn.

The rote of interest is estimeted

= on foreign loan

- on loonl

4.0.4 Japair and sointenonce.
The expenditure for onintenunce is t:tken through two

categories -

&8

at
ot

. 169/t)
- )

follows 8-

7% poﬂo
8% pe.ae

« In fixed costs nre token labour charges.
« In varioble cost as "n-other supplies® in voluc of

3% of equi
ond locnl

4.0.5 Jlonaurancet

gmcnt cos

ransport(Ses Table

plus overs

”

‘s

8+

This includes insurnnce of plants ns
fire osnd opercvtional hag.rds, r..scelluncous
lo6ol texes ievied by the Governuent. 1t is

crected cost.

fright and duty

o whole, agulnst
rent bills and
ggtiuated 25 on




4.0.6. Bpupsratien. - ere given in Section 3 (under
3.6.9.2) and Teble 29 through 31/33.

Icble 34

Betin-ted Generol ond sdainistr.idxponses
a-?’ooog

—Rxpsosss _Ba, (000)
$olaries ond dages 1,06¢,01
iringe benefit 60% 625.20
«wtintenance § 117.0C
Lecbours 40.00
Fringe benefits 32.00

Production overheed 20,00

Supplies £65.00
Sub-Totol 112,00
Depreciation and «nortisetion , 233.56
Utilitios 40.00 40,00

Loce) toxcs telephone,stationory
ond other ulscellonvous expenses 571.20

Totol expanscs 2.628.98




- t 100

Igble 30
Annuel Production Cost ot

11 Production .

Rse. (000)
b ouns
4. Yaricble Goat
Rew Moterials 20,101,0
Coustic sodo 546.72
Sulphuric acid 5,011.20
wlaaoniu 3,635,20
liydrogen $7.60
doric acid 152.32
dethanol 1,676.16
Fuel for power 4,706.40
Che.aicels & Cotrlyste 1,194.00
Cooling Woter 7784
Boilcr Wnter 12.00
gub-Totol 17,060.0
Other Sup-liest
unintonnee mpzlien ) g,%0.00 3,008
B. Total voriaoble cost 40, 560.8
Labour 3,615.0
Fringe benefit 2,169.0
Production ovarhead 1,446.0
Depreciation and awortizaticn 23,750.7
Total Fixed Cost 30, 980.7
C. Zetal Freduction Costls 71,531.2



- 3 101 i =
apuaal Cost of Qperution.
Plent Caproloctaun
-— s Raw materinl $ Cyclohexnne (DSed)
Capneity $ 16,000 t/y.
Toble 36
Unit Conluu - (lloat Totnl lc)iont
Cost Tements face rice tiontg:r ton :}gioggur.
4. Yordoble Coat
1.Row iateriol
« Cyclihexane t 407.8 0vld 373. 54 5,976.64
- Cuuatic Socdo t 670.0 0051 V:el? 56472
- Cleuu t 232.0 1850 313.20 5,011.20
- duusonia t 320.0 0710 227.20 3,335, 20
- Lydrogen t 45,0 0080 3,80 57.60
- Doric ocid t ¢32.0 0010 De 52 152,32
sub=Totul row motoriale 15,379.68
2.Qthar Supplics
e=yuintenoncs autariul 1,302,739
- Poachking mnterinsl 128.00
Sub-Totul (1e2) 17,010.43
.Utdlitica.
Bl. power kwh 0004 600 24.00 384,00
Steun t 6.0 11.3 85.80 1,372.80
Process Weter na 0.0% 6.5 0.48 7.20
Cooling Water ad 0008 1150.0 3.48 55.20
Cotalyst & Cheuicnls b 60.0 60.0 30,00 960,00
Sub-Totol Utiliticse ' 2,779.20
Totnl Variable Costs 19,786.33
3. Iixed Qpernting Goata.
Lobhours, production and
anintennnce. 1,569.17
Fringe benefits guP .08
Cverhend 630,56 .
Depracintion snd anortisation 11,068.66 -
sub-Totnl [ixed costs 14,277.49
Totul cost of opurastion M 2120.0 34,087.12

por A ton

S 4.7.26
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snnuol Cost of Oparotion
= 4t Full Production -

Plont Unit ¢ Terephthelie acid/DuT-Plont (Witten)
Row uatorial Fnro=xylene
Cnpocity ¢ 18,000 T9£

Tndble

08t porl Total cgnt
ton

803.17 10,857.C6

_ 3a80 init (.omunp
Cost #lonaente nit jprice jtion po

4.Yardable Opor.Costa

l.i0w sotariol

- Poro=xylens t 843.6 0.718

- wethonol t 1066.0 0.561 93 1,876.,16
Sudb=Total rew untorisl 12,333.22
2.0ther Susolics
wointcnance supplies 1,435,88
Sub=Totnl rovw untori-
0l "nd supplivs 13,966.07
J.Ntilities.

Bl.powar kwh 0,04 2030.0 81,20 1,:61.,60
Stemm t 6.0 10.0 60.00 1,080.00
Covling watar % 0,003 285.0 1.14 20. 52
Catolyst & Chenicnla s 8.0 8.0 8.00 144,00 |
Sudb=-Totnl <Utilitios ,700.12

Sub=Totnl Variable Cost 16,005.290

.Jixd Opor.Conta,
Ledbours, production,nsintonance
ond pupervisicn 1,624.94
Iringe bonefit 60% $74.94
Overhcod 40% 653.236
Deprecintion and .uaortisstion 11,0603.99
Sub=-Totnl -fixcd Costs 14,8567.99
snnucl cost of operation 31, 833.18
Totol cost of operation Re. 1781.84
per 1 g:n $. 368.03
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dnnusl Cost of Operation
- Pull Produgtion -

¢ Phthalic onhydride
Ortho x%hm
8,000 T/a

Plant Unit

Raw naterials
Cepocity s

Cost Rlenents.

4. Yuriobls Qper.Gosts

1, ow anterinle
J=xylens t
sub-Totul = Raow anterial
Qthar Supolieal
e Waintononce

- Pocking unterinl
sub=Tot:l ( 1¢2)

3. Ltllitieal

Bl.power

366.5 1.110

kwh 0.04
Coovling Veoter na 0003
Fuel 10%e01 7.0
Catelysts & Chenicnle B 10.0
&ub-Total utilities(3)

Total variobdblo cost

B. Dixad Oper.Costa.

- Labours, production,nnintenonce
ond supervision

- Fringe benefit

= Overheod

- Depreciotion & azortisation
sut=-Totol - Fixed Costs
Annuol coust of operntion

Totnl cost of uvperuticon
per 1 ton

1100
60
10

10.0

408,81

440
0.24
7.0

10,0

Re .89656.20
$ 186.08

Rs. (000

3, 270. ’Le

244,00
72.00
3, 586,48

352,00
1.92

56., 00
90.00
498,92
4,086.40

672.80
392.16
261,44 -

1,708.87,

3,075.27

7,161.67

Totol Copsts



Tatir. tod Voristie Production Costs for

Eroject "B" Jabic 39
R o007 S
- Y6 % FU v UtILic ] Capro- § DI Whtaalic 3 1otal § Total Varis)
Housing ® tics | Hmanﬂ mﬂwmuw farr7Aride m WsWVWIIJmegWo Cost _
— . _olony_ ' ___ _ ‘plamt & _ (. vy TeEen Rebe IO
Rzw materials(coming
from Projecct "A",Cyclo- - - 5976.6 10851.0 3270.5 20101.0 - 2010:..0 20101.
hexane,p-xylene,0-xylene)
Caustic soda - - 546.0 - - 546.0 - 546.0 0473,
Sulphuric acid - - 59011.0 - - 5011.0 3345.0 1666 .0 5011,
Ammonia - - 3683.0 - - 3635.0 3635 .0 3635.
Hydrcgen - - 57.6 - - 57 .6 - 57. 6 57.
Methanol - - - 1676.6 - 1676.6 576.0 1100. © 1676.
Fuel - 4800.,0 - - 56.0 4556.0 - 4556.0 4556.
P11 ocess water - - 7.2 - - 72 - -NON 7.
Chemicals - 200.0 - - - 200.0 200.0 - 200.
Cooling water - - §5.2 20.0 1.% 77.1 - 77.1 77.
- o
Catalysts asnd Chemicals - - 960.0 144.0 $0.0 1194.0 1194.0 o HH“ )
Boiler water - 12.0 - - - o 7 .o uqn»»..
Sub-Tctal - 4712.0 16400.6 12604.6 M18.4 37228.6 $5467.0 31787. o'
Other Supplies:
NMaintenance §5.0 - Total all plants 3180.0 3180.0 - 3160 .
QN” 0 ”800 - "800 N8 o!
Packing - = 128.0 - * 3180
97?’.“- a.o - §Q° - §.° g.o gto - W
Total 5.0 4712.0 16528.6 126904.6 3490.4 40008.6 0847.0 31967.9 4060S.




e °TeY2e ©°TeHIE T0°2YST 10°eTe2 0o°sSsee - - - vveeo0otr - - T®30L, PWJN®3

00°92L 08°9%F 00°9¢ 00°%¥8 00°0YT - - - 00°0vT - - * fuogon
Suienoy e9Aurduge®),

g9s*eey 9S°€€Z 00°0Y 00°09 00°001 - - - 00°00T - - *a3e uUTILY

. ¥ TPI0ULD°Q
“ SL°CLBOEC OL°0SLEZ TO*9TVT T10°6912 €0°ST9C 89°S62 02°€9S 9.L°199 YVoZIlL 88°90S LO°SLS (W1 [BIOL°S
= LS°T6ES LS TSIV 00°¥SEZ 00°18C 00°SE9 mﬂoav\QOoNHﬁ 08°0vT 06°C2T 8V°Y8 O08°CTWMITIIN IWII°Y
T 80°9102 £8°8YLI YV°CCZ 91°0SE 19°C8S 82°6v V9°ZIT 2.°921 9T°9TL O¥°OL TV°801 _ (VI)*PTdp4

-que JTTSRGE

VO°0€8TT ¥9°6016 LV°S8Y ¥2°82L 69°CT2L 95°96 96°891 21°1 90°0¥2 00°9LT 66°2ce 1L INCZ
CO°9ETIL 20°0LL8 BO°CLY €9°60L 2ZL°28TT 95°86 96°89T 2V°48K. 2C°2¢2 00°9L1 9L°6061d wu3a%roadsy °T

3809 =13J0my § peey : : a.uou.not m sJ® n.novm
PoOxXTJ P UoOflE Pasao nawzo. Jdng Ewl@.noh . aous ! =dteq ! : «gedo
18301 1o8adeq ppoay § o amuoa—w[ aGroﬂrEcﬁU rﬂovcwm jus jue

Jnoqeq daﬂﬂmﬁ
oV 2195 wfu 392l02g
(000) ®d

380D UOTIONPOIJ POX[J [GNUUY PaySWiIeY







5.0 Eatducted Capitol lavestasnt

The total ccpital invest.ent required for tho Projact
*B 1 dotniled in Table 40 ond suuaorised in Tadble 0.

2able 4)
Cheaical Couplex Project *3*

(Caprolnetna, Terephthclic noid/Wll,Phthnlic
anhydride) Betiunted Oagitsl Investuent
Re. (000
Itea Fogo_‘ L.C. Total
4. §i%8 and Project Coat
1.hond acyulisition - $14,0 ¥14.0
2.6t preporaticn and
deveolopuent 304.8 3,319.0 3,623.0
3.3ui 1dinge 3,508.0 28,1256.0 30,633.0

4. Production equipaont 152,217.0 §53,861,0 211098.0
§.Tronsport:tion equipasnt 438.0 %gg.g ggg.g

8.0ffice cquipuaent 800.0 .
sub=Totol 155,964.5 91,743.4 247,707.9
3. developaunt Coat
l.Prl-opox‘nting 4,“9600 4,40600 9,10200
g.Tr'im Gm .t’ll‘t.\lp 2’16500 4,1&04 6’295.1
.Interost during cuntr. - 11, 635.0 11,938.0
i) Nb-TOtal G' 66100 w’ 67100 27’ 33200
Sub=-Totnl ~® 163,628.8 113,414.4 278,039.0
C.iorking Capital.
l.Inventory - 15,082.7 15,082.7
g.accounts ooyndle (lcee - - (8,829.0)
3.Cagh... - - (s, 889.0)
lub-To;ol - - 15,082.7
Total Projuct Costs 168,06858.8 127,496,4 290,121.9

s.1  §its ond Prolegt Cosba.

Of the total investuent of Re . 290,121, 900, Rﬂ.247,707‘9
will be reyuired for site snd noncmer Coiplex costs(Progoct *3)

This totnl includes 01l ocst for aoteriols oqu%sunnt cost of
erection, instnlliation, onginnering, know how nand cther ai ilnr
sssvcinted custs. In Table 40 the etdiled estiaticn of
capitol investaent.
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1able 43,
sstiauted Copital Investuent for
—lieUaing _Solony,

R

Tutal Investuent for hHousing

Lelony
Lk G Zetal

1. Lond Acquisitiocn - 300.0 300,0

2. §its fraparotiont .
Lond Inprovencnt - 1580.0 180.0
Roeds and Pnving - 60.0 60.0
Sewerage and droinogu - 130.0 130.0
Contingency 10% - 64.0 64.0
§ud-Totol - 704.0 704 .0

3. Muildince

ficusing 2%0.0 7,000,0 7,280.0
Iupert duty, vceon freigh;a.o - 25.0
Cla::;;{ ::g«mn;:‘('t .uruncc. - 0.0 20.0
Contingaonoy - 728.0 728.0
Sub-Total 276.0 7,748,0 §£,080.0

T‘itnl 27600 5. “'00 8’ 72‘00
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5.2 Developuent Gost ( sec Toble 44 through 46)

It is estinoted that Rs. 27, 332.000.0 will be
required for developuent cost to cover expansas sssocinted with
pre=-cperating, troining ond stert-up and intercst during
construction.

Pre-upaernting expense esticated with Js. 9,102,000
shculd covers all aduinistrotive cust, organigunticn of
contractors cunsultunces, travels ond vll other axpenses
~ssocioted with Pleaning and pre-vperoting 1teus (§ce Tuble 44).

Trcining snd stort-up oxpenses urc shown in
Tuble 45 nnd cuuld bo sua.crized us folluwe t-

- roreign Tachnicone = i8.2,199,200

- Oversans ~anageaent Troining = d8. 993, 300

e Lscol Staff Troining = R8.l,295,000
- Stort-up oxponae = Rs.l,811,600
Totol Rs.6, 205,000

It is onticipotcd that training progrio.ie will
cover o pericd of oune year bofore stort-up. Tho progrouae
provides six months of oversens troining for 35 key nenbars
of the Pakistuni uanageucnt Tean, production and unintonance.
Local troining will be conducted in Refiner,- Chittogung, in
Pertiliser Zactory Gerosal and Fenchugenj.

The prograle pruvides nlec the fureign teon
of v Bxperts during the first yeor of operatiin.



- m 1 -
Start-up expenses are estinated with Re.1,811,800
specified in Tedble 45.

Interest during sonstruction is estimated to be
Re.11,935,000 as deteiled in Table 46, This totsl
reflect 7 percent interest factor and a commftment fee

of 1 percent.

Iabla 44

mmWLﬁﬂn
sty o

= Foasibility Studies,
eonsultancy - - -
- Preparing of main Projects = - -

- Construction supervision
personnel, travels, administr. - :
expenses, congultancy 4,496.0 4,0606.0 9,102.,0

2. Treining and start-up : : .
expenaes 2,165,0 4,130.0 6,295.1

3. Interest during construction =« 11,935.0 11,935.0

Total Development ' ’
cost. 8.801.0 20,670.0 27,308.0
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htimotcd Development Coste

L e

1.

3.

Training of Psraonngl.
Poreign technicans 1.640,0 588.8

Overseas Mansgement
Training 36 men x 6

monthe = 210 months x800 - 168.0
Fringe benefite 60% - 100.8
Living expenses
(210 months x 25000) 528.0 -
Trensport fare 30x3700 - 199.8
Sub-Total z;lu.o 1;033.0
legat Staff Iraining
200 men x 1 year x 3800 - 700.0
Fringe benefit 60% - 420,0
Living expenses (25% of salary) = 175,0
Sub=Total - 1l ;295. 0
Start-up Expanies
Labours 2 -ontu-(a;voo;oaozut)- 617.8
Fringe benefite 608 - 370.8
Overhead 40% - 247.0
Materiale - 2 month 108 - 876.6
Sub=Total - 1;811.6

Total training of Personnel - ‘
and start-up expenses 2,168,0 4,130.4

2,198.2

168.0
100.8

525.0
199.8
3,108.8

700,0
420,0
178.0
1;2"5.0

617.8
370.8
247,0
§76.6
1;011.6

6,298,1




Estimated Development Ccet
- u.—noﬁooﬁ QMQJ.»R Constructien -

Year erl Total loan | Loan Drow ;‘om I

""wdl ”oclu..n!:” i
= ———1 h —
(2) 1 Ngng ﬂ..goo NOO..§.O 350.0 87.5 &-goO $00.0 587.5
2 208,000 10,000.0 196,000,0  700.0 175.0 1,960.0 487.5  062.5
' ) 206,000 numooo.o 180,000.0 1,750.0 437.5  1,800.0  450.0  8€7.S
- 4 208,000 $5,000.0 150,000.0 3,750.0 $37.5  1,800.0  375.0 1,312.5
m Total year (2) . o | | umtq.u
- (1) 1 205,000  125,000.0 80,000.0 8,750.0 2;187.5 800.0  200.0 2,387.5
) 2 208,000 160,000.0  45,000.0 10,200.0 2,550.0 450.0  112.5 2,662.5
s non.ooo w.a”.ooo.o 10,000.0 13,650.0 3,412.5 100.0 25.0 3,437.5
4 205,000  205,000.0 - - - - - -
Total year (1) 8,487.5

Total interest during the censtruction 11,936.0




Sterting working cepitel

- adicates the esti.nnted neeus

of the Project at start-up cnd is calculateda in Table 47.

s W e

Zehle 4.
Betimo.2a Jor&-ué Capi-ul uquired
Ra. (00C)
* ’ .-ﬁ: N() J."l_,_ géi; é
3efore
_atem P gtopteup g;a, Lear 4 2yd 43@r
1.lnventory
-Spare parts 6,329,778 6,008  v,32Y.78
-aw wnaterial 2,700.00 2,‘&0,00 2,700.00
-waintensnce and Yecuinb 4, 20C ,0C , 200.00 4 20C.CC
-dork in process nven+oryl 53 41¢ l 393400 —,uSucoo
«Finish goods luventory $.09v,00 5, 044,00
Totel 15,082.7& 23,042,738 20, SdLn76
2.Accounts receiveble (1) - 5,261.60  7,70C.CC
Lesst
3.Acoount Peyablo:
- Spare parts (527.48) - - (52744b) (527.00)
- Rew auterial (3, 300.00) (3,300,00) 4@,300.00)
- keintenance snd pack-
nﬁ supplies (2,000,00) (2,000.CC) (2,000,0C)
-Work in process (1 246 00 21,246.00) (.,246.C0)
-PFinished gocds 2.431,00) (2,992.00
Total (7,073.48) (9, 504.L0) (10,065,00)
4. W 73.49 9,504.C _ _1.0,080,00
-gefore sturt-up 15‘ 2.78 - -
-End of lst year : 23,902.€0 -
-End of 2nd yeot - 37 ,765.00

e e N — ——

(1) Couputed st 30 days of deily sales:
End of lst year (33.75,2:0,000
tnd of 2nd year

S L. ey
slexlhe e, 205,000

\Ra. 92,460,000 *12x1.0 = &s.7,700,000)
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Bstinated Working Capitul Jequire.ants

- Computation of Inventory) =
Rs 2000§ d

Inventory Iteus ‘ T.§. T L.C. '.!Jon Yat norasi
Jd.

Istart-upicaoacity
1)$pare Rarts
Originol Capitel Cost - - - -
Production equipzent 107,082.00 1,000.0 - -
Tl‘.nlpol't 0q\tip. 7.“9000 76.0 - -
Totel 114,720.00 1,076,0
2)2-Xeora Soare Farte Req.d»
3,431.63 10076 - -
lgport duty and fright
“p (3"5&* @ 171058 1, 201.07 - hd
inland freight,insurance
5% - 171.686 = -
Contingencies 10% 3%3.16 100.0 - -
Total 3,946.37 2,383.41 6,329,7¢ 6,320.78
3)daw _=ateriol
For 1 aonth - 2,700.0 2,700,00 2,700,00

4)wsintenance ond
. ) ‘;’00000 200.0 4.”000 4,2%.“)

5)derk in Proceds

10 dog: of production
cost before
depreciation - 1,883.0 1,883,000 1,853.00

6)Ziniatied Goods

30 deg: of production
cost before deprecio-

‘10“0 - 5. 85900 - 5, 559.m

Total inventory required
Sefore stort-up - - 18,082, 78 -

At normal capocity - - - 20,641,778
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Eetimoted wWorking Copitul Kequirezents

- Coamputation of occounts

Rs(000)

payoble -

1. §pore Purts
1 mont!. 6,320812

2. Row liaterials
40.10%812
3. upintenance and Packing
Supplies
4. ¥ork AL Process

10 days of vepiable
production costs

8. EAniahed Goods

30 days of varisble
production cost

Tetod Accounts Pavapls
Before stort-up
Bnd of lat lear
2nd of 2nd Yeor
3nd of 3rd Yeor

527.48

527.48

3, 300,00 3, 300.00

a'mom z'm.m

1,246.00 1,246.00

5,929.00

2,431.00

9’ w4048

527.48  527.48

3, 300.00 3,300.00

2,000.0 2,000.00

1,246,00 1,246.00

2’ 992.00 3’ 553.00

10,065.48 =
- 10’626048




= 7 1 -

Spare part inventory is bused on a two-yeor requirenent
and is estimnted to be epproximotely 3 percent of the original
cost for equipment vnd tronsportition as indicated in Table 48.

Row moaterisl inventory is estimated to include one
aonth supplies as shown in Tabls 48.

~nintenance ond packing supplies are estimoted in
Table 48 also. wuintenance supplics inciude one yeuor, packing
asteriel two wouths.

Work in procesa inventory is estimated on the bosis of
total production cost invested ot ony ome time, excluding
depreciution. This indicntes thut this coat will equal sbout
ten days ol out of pocket exponses. This is suwaeriged in
Table 46. There is no provision in beginmimy; working
copitel for finighed goods. lowever, us production incroases
there will be o requiremeit for additional working capitel as
the work in process is convaerted into finished goods and then
into account receiveble. It is cstimated that in normal
production the plents wi& need about one month supply of
finished goods in ordery supply normal pesk deuands.

The additional requirement of working capital
will be satisfied by short turm-loan.

It is sstimoted that complex will pay all trode
ereditors within one wonth.. accounts puyzble at the end of
any acnth will be only those paysble accumulated frou the
proceeding one¢ nmonth period. In the case of work iu procees
and finished goods, poy:bles will appreximute 10 and 30 days
of voriable production cost. This ueocns the aecouiit paycble

is based e following opproximstion $-



- Spore parts 1 uonth 527.48 527.00
« Rnw materiels 1 month 3, 300.00 3, 300,00
- wointencnce ond -
pocking supplics 1 month 2,000.00 2,000.00
- Work in process 10 days 1, 246,00 1,245.00
- Finished o00ds 1 wonth - 2,992,00
Totul 2.073.48 10,003.00

3eginaing cish requiranents are estimitad to retlcct
o protio to poyobiec of 1 81 or 8.7,073,460.

5.4 Jesmeshatdsnund iuortizotlad.

~oraal tox deprecistion rates nre bosed on Averzgs
productive lives of the sesats. The rotes apolicuble to the

voprious classes of nszets ol this projact ors s shown duwn,

Xsars [Eaxcant
Lond - -
PR LA 20 5.0
Duilding 20 6.0
Production equipment 10 10.0
Tronsportation equipme nt o 85.0
office equipment 10 10.0

Dovelopment cost 18 6.7
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5.6 Rrasesad JAnoReARg
The estinnoted cmpital investuent by cutegorice(FeIll)

requiroments of this Projuct (*B%) ore sualurised in Tudble 51
below $e

Zuble B)
Betiuotad Copitul Invastuont Myuirenants

g—— T acon ¥ Zotud
1.8ite «nd Project Coat 185,984.5 01,743.4 247,707.9
3.Working Copitul 7,9:8.3 7,136.4 13,082.7

It 13 estimnted thot iavestor supposy to be WPIDC

together with Project ®," boonuse the Bustarn lsfinery belongs
to VIDC 60%. It 1s sscuded that BPIDC will contribute with
sdnisus 28-30 percent of total cnpitel in the foru of

shoreholdurs equity, locol loan snd dulonece will be loug-
torn dadt.

Thers ore several luonl and regional institutions
gaored to supplying doth mediun ond lon;-tera louns such us
the Pakistaon Industrial Credit und Investaent S0, (PILIC) .

The Industriul Dovelopment Bauk of Yokistan(IDP); seinn
Development dnnk and WPIDC.

It is ussumed thot asiusa Javelopaent Junk or Vorld
sonk loon enn be obtained for nbout 162 willions with 7 percent
interest ruta to cover thi finovncing of 100% of tho Porcign
sxchinge oF vbout 58» of total investaont.




Betinuted Tmtns of Copitol
chuirmtnu b* typa of Capitnl

!onr before ‘wtor ]?rou Bquity 1 froa Dbt Eonﬂ Total

firet 13,000.0 - -
Second 9,000,.0 - -
Third 9,000,0 - -
Yourth 9,000 .0 - -
Total 40,000.0 - 40,000.0
(2) Mret 10,000,0 8,000.0 -
Second 12,000.0 10,000.0 -
Third 10,000.0 28,000.0 -
fourth  11,000,0 85,000.0 -
Total 43,000,0 98,000.0 133.000,0
Mret 3,131.9 30,000.0 -
Secomd - 3%,000,0 -
Third - 30,000.0 -
Fourth - 18,000.0 -
Totol 2,181,9 110,000.0 112,181.0
Gr.nd Total 88,1249 208, 000.0 290,121.9

The long ters dodbt wios vsswwd to awtury in 12 yeawvs.
Lowavor, after u 3 yeurs yroce period, ten eyusl oannunl sinking
Tand payueat would retiry the dedbt co indicuted in Tudle 7 valow.

Totul intercst of As.ll, 935,000 during constructiou
period is charged to developasnt cost »nd includis ond odditi-
onol 1.0% eowidtucnt foo ne conputed in Tubly &4 ond cheried

to oparation.



Tetiauted roreiig Long=Teru vebt Poy off nnd Intercet
- First veers of Operution =
its. (000)

Tcra of loan 10 yeors

ending Dedt
s1yneg

anranl Yeor

Inturqot rots
] B

P\ 162,000.0 16,200.0 145,800,0 11,340.0
8 148, 800,0 16, 200,0 129,800.0 10,206.0C
3 129,600.0 16,200.0 113,400.0 9,072.0
% 113, 400.0 16,200,0 97,200.,0 7,938.0
8 07, 200.0 13, 200.0 81,000.0 5, 304 .0
6  81,000.0 16, 200.0 64, 00,0 8,670.0
7 M'moo 16.“00 48.0&.0 ",m.o
8 48, 600,0 16, 200.0 32,400,0 3,402.0
° a2, 400.0 15,200,0 16,300.0 8,268.0
10 16,800.0 16, 200.0 - 1,034.0
_Zetol interest puid 02.2M.0_
Zably_S84

Gstimnted Loosl long=Tern Dedbt Pny off & Intorcat
- 2t 105:?388)“ Operation=

Tera of loan 10 ycurs

Joginnin; debt § annual Zend Biding Jebt] Intoraest rate

2t _te
1 43,000.0 4, 30C .0 33,70C.0 3,040
2 33, 700.0 4, 300,0 34, 400.0 3,096.0
3 3, 200.0 4,300.0 30,100.0 2,732.0
. w' 10000 '4,&0.0 as.m.o 2.‘”800
] 25, 800,0 %, 300.0 21, 800.0 2,06:.0
6 21' m.o ‘i.moo 17,2&.0 1,7”00
7 17, 300.0 4,300,0 12,900.0 1,376.0
& 12, 900.0 by 300.0 b, 800.0 1.03200
9 8' 600.0 4' 300.0 ‘I,W.O 68&:.0
10 4' m.o ’2’ m.o - 313‘13 Oo
_Zotol interest onid _A6.820.0




Totel @stianted Long=Teru Debt
Re (000)

Yeor before Totoal Dudt sinking fund ] annual Intercst
3nd gfter outstonding pnyacn

(2) $5,000.0 - 3,347.8
(1) 208,000,0 - %e__n
1 206, 000,0 a0, 500 1‘1:780:0
8 184, 500,0 20, 50C 17,750.0
3 164,000.0 20, 500 11,884.0
4 143, 800.0 0, 500 10, 346.0
8 183,000.0 20, 500 8,868,0
6 108, 800.0 20, 800 7,390.0
7 88,000.0 20, 500 8, 908.0
] 61, 800,0 80, 800 %y 43440
) 41,000,0 20, 800 2,98.0
10 20, 800,0 20, 800 1,3%78.0
The long tera dedt woe nssumed to untura in
12 jeurs., Howevar, after o 3 ysars grnce period, ten

oqual annunl einking fund poyments would retire the dedt
ng indicnted in Tadble 32 nbowe.

Notet -

(1) Totnl interest of Rsg.1l,934,000 during
construction period is churged to

developaent cost.




5.6 lncoas laxes

The levying of curporste incous tnxes in Pukistan

follows

the busic puttesn found in aost developing countries.

Curtoin tox incentives ond coancessions hive dbeen

providod by the Governient 6: Panistun to guicken the paoce

of industriclization ond to sttruact foreign oepitil and

technionl knowl:ow.

3ecouse the finel deterudnation of trxes 1s subjeet

to nany

voriations certain conditions ore nssuaed -

BPIDC would set up complex on the sume dasls
os o privote corporaticn.

The Corporatiocn would qunlify ns o public covupany
(Technienlly known as o cozpsny in which the publie
is substuntinlly intorestad.

The corporation would jquclify for o six yeur tox
holiday. In the c-se of corporntion locating in
3ost Pokiston, the period would be six yscrs, at thu
end of tle¢ toex holiduy, new industrinl undertoking
ore entitled to got depreciotion ellowances on

the full cost of the capitcl oscats. The benefit

of the tax hLoliduy will bu ullowed to hew
corporation fulfilling the following conditionst-

- wust e pria.rily b:sed ou Pukisten raw
acterinl(npproxiantely 50 percent).

- Should be ownud and menugsd by a coupany
registored in Pukiston with poideup cupital of
nt levst 50,000 is. should tr.nsfer nt lenst G0
percent of its net profits ofter tox to retuinusd
eornings to be used in the davalopuent of
expunsivn of the businees or for iuvestaent in
cther opprovi:d industries.
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Corpornte taxes in Pokisten are of two tjpess
- Incoue tax

- Super tax

all ccaponias wust pay o busic flnt incous

30 percent plus . supcr tax rite upto o

nuxiaud of 30 percent on totsl incows. Kowever,

rebotas on tho supsr tax are provided for o variety
of conditions two of which would epply tc this

prc jeet ns follows i~

15% ns

e & rebate of 8% is given to firm decluring
dividends in Pokistan.

- 4 redate of 10% is nllowed for couwpnnics
®*in which the public is substuntially inte-
;'uted" thot 48 o public coapuny ns oute
lined brevioully.

Therefore, the effactive tox rate estiusted ot
shown bulow 8=

Ratiuctad Iacois Tux Rots
3nsic Tox Rute 0%
Supsr Tex 0%

Total ;6!-
Less Jedotess
. = Por decloring Dividonds
in Pokiston (8)
« Por Pubdlic Compuny (10)

Totol odjusted tox rote 408
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5.7

& sumnury of the sstimuted funde gonerated froa
operotions for the six yeer period after start-up is shown

in Teble 86.
2able OC,

tstiucted funde G’uerutod frow Cperation
a8 (000

Yeor le8 percting] iet incouef het incoune K precie-

incons before efter
incoae tex] incuue tux]tion snd
ortizse~
1 98310.0 24232.3 9452.8 9452.5 24650.3 24302.8
2 103170.0 30737.5 17533.4 17833. 4 24850.3 42383.7
3 108600,0 34440.0 23158.4 23158.4 24850.,3 46009.7
% 108600.0 34440.0 25307.0 28507.0 24850,3 50387.3
) 108600.0 34440.0 27937.0 27937.0 2488.3 82787.3
6 108600.0 341440.0 30410.0 30410.0 248%0.3 55260,.3

liotes- 1) Bafore Dividends.

The importunce of the owsh generated frou
operntions as ¢ source of funds to be used in perpetusting
the business will be epporent from o ruview of the estimoted
cash flow whioh is presentud in Teble S3. It will be fron
theas funds thut new project will be sblc to retire long-tora
debt, repluce focilities ot the end ol their useful 1ives
and to expuad into the productio.. of other cheuionl produets

es.entiul to the IJconowy of Pakisten.

The projected covers;3 of interest requireaents on

long=-teiw debt as well ns dabt service coveru v are shown in Tab,
87.
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dable 57

!ctmaud Nundes Avelilntle for eervicing

Setinated Debt Gervice Coverage

Sstimnted Interest Coverage

s lntonlt.n::. nterest n%:r mﬁ"@?{g-
income texes t after income

() T %taxes (2)
1 24838.0 14760.0 1.685 49082.3 35280.0 1.40
] 31380.9 138906.0 2.35 66a31.2 33706.0 1,67
3 38883.0 11824.0 3.00 60703.3 33324.0 1.88
4 36908.6 10346.0 J3.85 061655.9 30846.C 2.00
S 37400,0 886G.0 4.20 036%.3 20368.0 2.13
8 MW0&1.3 7390.0 5.30 83774.0 27890.,0 2.37

s#ote 8= 1) Cperating incowse plus iaterest incuvus

2) Ineludes dapreciotion end nwortisatioan.
3) Interest plus debt ratirenunt.

wi:ich should eurn a higher raturn than § purcent.

dven after providing for dedt rotirewent »nd o

antual net profits, the cosh bhuild-up is substontinl,
As indicoted in Table 58. t'e beyinning cash bulance
of Rs.5039 rises to o total of Re,997582,900 at the end of sixth

dividend to shirehoclders zssuwed to equul 40 percent ol the

yenr of operations of course, part of this cash will eventuelly
be used to reploce the original fixed sssets as they weor out.
‘It can be nede 8lso readjuceucnte of selling price to stimulote
the anrrket extension. In the present cesc we have used the cash
nocouulatues investing in Benk Certificates of Deposit et §
percent. Actunlly it is roooaucndadle that the lnrge portion of
tha cush be reinvested in additionusl nenufacturing capacity



Bstimated Cash Flow

Tabke S8
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Istianted Intor,at Income
Re. (000

seginning | Annual Cash | Invested in Interest
&fuu certificote tnc'om

of doposit %

Totol
interest
incone

l 8322.8 - - -
' ”984.0 10069.0 Maoé -
3 38336.83 26871.0 1413.0 1413.0
4 87377.0 47213.0 2365.6 23368.6
8 77879.9 67214.0 8360,7 3360.7
6 99782.9 89687.0 44846.3 $484.3
L
1) See Table. 63.
2) la.pcol Pokistsn 3unk Certificatcs of Deposit 1is
%o
5.8 freisctud Balance shects cod vandtalisatien datlos.

The estimated balonce shevts for the six yoer period
eftur start-up core shown ia Table 81. In preporing thesc
dntn the following asuuuptions were eumployeds

- Coalh Only ths owsh required for daily operotions
will be retained in working cspital. ‘his cash requirenent is
estiunted to equal trede paysbles. As previvusly indicuted,
oxosss cash accumulated frow operations were as.umsd fuvueted
in Certificetes or Deposit.

- jageivablas Setiuated to sveruge 30 days, or ebout
Re.7700.000 whieh is nbout 7% of annual enles.

- Inventorias Approxiuntely is.30 aillion of inventorics
is considered appropriute as outlined in the discussion of
bcginnixig working onpital. This suu 48 equal to o turnover of
5.5 tices or 18% of annual suleés of 108.8 willion.
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- Paxabls trode creditors wers nssuwed poid within
thirty doys. These peyables cre estianted at ks.10.0 uilidc.
.p coout 30% of inventories plus receivable. It should be
noted thnt all tewpor:ry and aiscellamcous iteus, such oe
prepuid oxpenscs, sslnrice nnd wogee puguble, incous toxas
payable etc. have bean excluded fruia the balonce she - ts since
such itens are assuned to bo exponded or poid during the fiscol
year inourred.

- Long tern bt Sstiuated st 70% of total investuent
required ot stort-up or g0S nillion os indicoted earlier.

Represents annusl net profits after dividend . accunu-
lated over the six yeur period following sturt-up. 3acouse of
the builde-up or retained esrnings, shareholders e uity

Jlaost doublee over the six year period, rising froa Re. 65
willion tu 147.0 uillion Tadble 60 below. Detaniled balence

gheats 18 given in Toble 61,
Iable OC

At sturt=up,

| 184, 500.0 69.50 80,964.0 29.50 268,464.,0 100.0

164,000.0 65.73 85,481.5 34.85 249,484.2 100.0
3 143, 500.0 59.54 97,814.5 d0.46 240,714.8 100.C
4 183,000.0 53.11 113,434.5 47.89 235,434.8 100.0
s 108,000.0 43.98 129,011.9 86.08 231,011.9 100.0
6 88,000.0 36.84 147,0600.9 64.44 220,000.9 100.0
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5.9 Beask=avin lawl
i1n order tc cuupute the breok-oven puint 1t
wos neeesssry to develop the following overall coupousits
selling price since the couplex will be selling wore
thuen one product. Mnding o called average overall

price per ton, it is agcused thot the sbove unit sovles
price ond product aix weuld continue ot all level of

production.

3ased on the foregoing, the cowplex would De
able to sell 27300 tons of wixed product ond atill bresk-

even on not incoue bmsis. This represints o level of
produstion equal to sbout 65 perecont ol capacity.

Brenk-sven on funds generated basis that

is, at that level of operations when cush flow would
equel the amount required for debt retirenent, ie

indicated to be about 58 peroent of capacity.

Toble 68 on the follcwing puge shows the
estiuated profit and loss at cepacity and ot thu net

income und fund genurated ot break-even lavels.
In Tuble 083 is shown the estiusted profit snd

loss stotement for s period cf 8 years after start-up.
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Zable 68

Betiunted Profit #nd icac (1)
At cspacity ond et dreuk-even puinte

Re(000)

netric tons svid 42,000,0
average sslling price 2,738.1
Totul Asvenue 108, 600,0
Soat of Operatiun

4. Voriable oper.cost 40,580.5
B, Pixed oper.cost 30,960.7

C. Conersl & adainistr.exp 2,028.9

Tctal cost of operstion 74,160.0
Operating profit 34,4:0.0
Qther ingoas or Inenael

Interest inoome 1,313.8
Intercst expense (10,3486.0)
Totol other- Net. (8,933.8)

Net income before texes 285,806.5
Incows tex -
liet income after taxes 25, 506. 8

4dd deprecintion & .uaur-
tisetion

Total cash generoted ()

84, 880.0
80,356.5

27,300.0  84,360.0
8,738.1 2,738.1
66,418.0 6),902.0
25,546,565 23,113.5
30,980.0 30,907
2,628.9 2,628.9
59,186.4  86,723.1
9,262.6 5,178.9
1,413.8  1,413.5
(10,346.0) (10,3:6,0)
(8,993.8) (8,033.8)

389.1 (3’75[‘06)

380.1 (93,754.0)
2,,880.0 24,8%.0
25’ 179. 1 31. 0’5. 4

hote i~

six years tax day.

1.Conputed fur tmdur of cperotion following

g.48les lavel ot which net iacowe squals sero.
9.8ales level ot 100% utilisation.
4.Lavel ot whioch funde genwrated nearly equals

long=tera debt retirenent.

5.Cosh generoted befcre peyasnt of sny divide ¢
"to oqsity ahoroholdou?“
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5.30 - Aaturn ch lovestiant
Butinotes of the return to be earned on the tutol

investaent in the businass 08 well ®s on sharehclders invest-
aent will be found in Tuble B4.

The low returns eornec in the £irst yeor results
frona the anticipated lower utiliszotion of capzcit, i.e. low
ssles. MNaturclly the highest returns ore generally serned
during the period of tex=holidoy and full utilisaticn of
eapecities.

The pey dack of the totul investuent is ontici-
peted to be sbout 6.7 years, about the four years for criginel
shareholders investuent.

.11 Bacnomio FansibilltX.

The overcll results of this study indicate that
the developaent of wonoar ecoplex in Best Pokistnn is
econoaically fessidle. In foruing this judgenent, cunsider-
otion hos becn given to the projected return un investaent
tugether with the value of the project to the ecuniiy ond
prugress of sost Pokiston as suu.arised herecaftor.

8.11.1 Javenis
The preblou of sclling price i1.4. Revenue of c.urse
will be Seterained by future governuent policy, thercfore,
in the finnl onelysis, the price and profit level ore
anttem to be decided by &PIDC and the Governuent of Pokistnn.
We are guing tu weke two sssuuption vn eelling

prioce and corresponding profit on it.




*3qep 8393=SUCY UO 3188103U} snyd xe3 SWOOUT ISV SWOIUY og(l) =:03en

- 0°93 —-tIsAy=————"" 2ececza-odeasay- 0g°TL ——————eBuatay 0°uocee

- gsc - - ooty -  o3°ct - - 0°008L 9
- g - - o*.c8.2 - oLt - - 0°c0%%€¢ S
- 0°0C - 0°t12188 0°® L08se - oc° et - o8 0°8s0ve \ J
- g2 - - poescz -  08°TU - - 168 &
- 108 - -  yegeset - 090U - - oy I
- > - ge2sve - v's - - ge2cs 8 1

w WL

(000Y®W
JUVSWISGAUT U0 TGINJIaY POICWIINY




g T6TYS sPugase . X

0°ce68. 0°SY28L O°TIWLL O° LLB2L 0°cV8¥L 0°90618 0°CLS2L 0°0VYIL 6°E1Es9 S5, 0q04=01. 18
’ =3t -\
0°.7962 0°SSE0E 0°68vViE 0°@892C 0°.LSL8E€ 0°LTVSE 0°S200€ T°6STLE T1°9S84LC S°811Ist pea: -3
syoxs "Wiouva T 1O
0°¥8802 0°2¢912 0°99L22 0°006€2 0°¥€0S2 0°V¥6992 O *20€L2 0°9€¥82 0°0LS62 0 *V0L0E 1€301- 00
o°¥coTl 0°8922 0°20VE 0°9cSy 0°0L9S O°WOV9 0°9C6L 0°2L06 0°90201 0°0%CT1 3Isea0uU[ T 1®
FuIT 3O L. 4B
0°0029T 0°0029T 0°00291 0°0029T 0°0029T 0°0029T 0°0029T 0°0029T 0°00291 0°00291,q0p Taey . IC
ufieaog Jo woeq &
' . ue
. 0°069€ O°WITE 0°¥9TE 0°¥IE 0°¥9TlE 0°069C O°V9IC 0°V9TE 0°¥ote 0°Vv9IC =—09C7ada Jue
~Jgnbo TE7 (3
@ » 83u.d 8T0sC
N 0°c2.8 0°tel8 o°caL8 0°c2L8 0°taels o°caL8 0°ceL8 0°tals 1°9828 S Yive T®30I -qU
., orcoste 0°08TC 0°08IE 0°08TE 0°081E 0°08Tc 0°08IE 0°081C 0°le0E 0°coLe
'
0°0LFT 0°0L¥T 0°0Lvl  O° oLYT 0°0Lvl  0°04LP1 0°0LYT 0°0L¥T  S°96CT ¢°67rel
0°9LS 0°9LS 0°9LS 0°94S 0°9LS 0°9LS 0°9LS 0°9¢LS e°Lys 9°63%
o°est o°est o°*est 0°2st o°est 0°2st o0°est o°est | Ak 4 A¢ eg°ect PTI98 OTI
o°Syee  0°gyee O°swet O cvEE 0°S¥EE 0°S¥EC 0°S¥WEE 0°S¥ee 0°LLTE 2°cye2 bI9¢ spmuyat
STEOTWe’
a3 posSSRRI
- - - - - - - - - - gpﬁd.”t.“.‘o
u¥isJ04 €€

0°00980T 0°00980T 0°00080T 0°00980T 0°00980T 0°009801 0°00980T 0°00980T 0°0LTE0T 0°01€38

soTeS 3

—or 1T & L %Hﬁ

HHH.HFMM_M

g9 91Q8y ( ) sd
sBuiaEg mwccnuaomw«opou POICWIIFY




- 5 138 § -
5.11.2 Rersizn Rxehonks Savinga
The savings in foreign exchange by producing 49000
/4 of thess important rev moteriols, ruther than impurting
o like quuntity will be significunt.

The foreign exchenge savings is shown in Toble 68,

8.11.9 Ratoplisheent of 30al0 L0dUASEX.

Estoblishuont of 8TX-urcuotics ond woncmer Couplex
are not iaportsnt cnly beceuse of the relotively higher return
offered to Secondary Industries, but slsu will etiuulote other
seotors, especinlly Textile Industry which dc utilise 0
grenter degree of wanyal labcur, sn sbundant resource
in st Pokietan.

8.11.4 Value of the Project to the Bconony and
Erograss of Rast Bakiatal..

The implementntion of BTX-aronetios production
ond donomer Conplex and further processing in synthetic
fibers will give impressive benefit to the ecunony and
dewslopasnt of Za@t Pakiston.

Ae we have montioned the uain stimulotivn would
be the developuent of Textile Industry un base of own
synthetic fibers productivne.

savng the specific benefits ore these -

- This industry will previde eupl.yment for over

1800 peuvple. These eaployacs, troined and
up=groded in working skills, will becous
nore productive uembers of the econowy.
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Bxpenditure of sslaries, goods and services
reloting to the complex will pgiec the incone
of the ares in which the coaplex 18 loceted

Sstoblishment of the production of raw
asteriole for textile industry will give the
greot iapulee tuv the devel.pasnt of Textile
Industry cn bnse of 1o0col raw anteriel.

e Governuent will be provided with an

edditivnnl source of taxable revenue,

4 housing colony for the euployecs will be
provided, including iuproved living quarters
for the people.

Tese ProuJjects will bde nearly indspendent of
the export uarket for dispusition of its output.
sope-over it will be baseld priuarily on the
ourrent import of crude oil used fur Pete
roleun producte it neens, inplensnting these
Projects, the Refinery producticn will be
roticnnlised.

& devel._paent of synthetle fibers
production 1s indirect contribution by
freeing oottun for export i.0. 8n 8dditionsl
incows of fireign exchonge.
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