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I. Hal'E -
Thia catalogue 1• m atte•t to prOIDOte m a practical 

b•i& ecmollllc md technical coq>eratim ._.UJ dewlc:ipinq 

comtd.es. 

'Ibis catalogue not mly brings out, in • cmsolidated 

Mnner. the export potential of the Romanim chem.cal md petr~ 

cbemcal indmtzy • but also pot.nts out the coaperatim pmslbi­

lities in the lboft-stated indmtzy. 

'J.he catalogue is expected to be 1n lns-trmen t for pr~ 

.oting South-South c~ratim at variom lewls. It would not 

be pmsible, at this stage, to haw 1n emamtive lnwntozy of 

all cheat.cal 111d petrochelnical indmtrial caplbilities in Romania. 

'!he aim is to ~date it later cm, not only in tens of 

sect.ors coverage but also in tena of the b•ic pmoccapatiana 

md qmriea faced by the so-called ncipient comtzy/partner 

ev..n at the planning s'tage. when then is a need to detend.ne 

which type of induat~ is desired and all the nquinmenta involved 

to start negotiatims with other potent:ial partners. 

'l'his catalogue w• carried out by IPROCJIIM (Ro!Nnian 

En9ineerin9 C011pany for the Olelld.cal Indmtzy) mder the supez­

visim and general guidance of Dr.Eng. Gh.IYBnm, petrochesical 

process comaell~r • speciali•t in the field C'tf mcn011ers. plasto­

•n and elaatomn. 

II. SECTORS COWED BY 'l'HE CATAIDGUE 

'!he catalogue inwntozy cown the sectors listed beneath s 

1. Petrochemical Indmtg 

- Synthesis Jkn011Wrs 

- Plutonn and Elutoaers 

- Olelld.cal Fibn• 

- nd>ber and Plastics Processing 

• 

• 
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Basic Chelllical Indust!I 

- Oaelld.cal Synthesis Products 

- Pharmaceuticals 

- Organic Dyestuff 

- Oalorinated Products 

Inor9anic Indust!X 

- Fe rt:.i lize n 
- Inorganic Products 

- Inor9mic Pigments 

Utill~ and Services 

- Industrial Porer Stations 

- Water Treatment Facilities 

- Solid Materials Loading, Olloading, Storing and 

Transport Installatims 

- Maintenance md Repair Fac!lities 

III. HOW TO tSE '!HE CATALOGtE 

When m industrial q>portmity arises, the entnpzeneur 

or persm mspmsible for adlnlnistering m intensted department 

sh·ould addntss his inquiry to IPJCCHIM - Ro111anian Engineering 

Conpany for Olellical Indmtry. 

To d>tain an earlier md .,n effectiw aply, inquiri•• 

should geraerally be sent in After certain key par .. ters haw 

almady been defined, •uch • for inatanm, rmt .. terials to be 

med, intended c11pacity, •pecifications of final product, etc. 

In 111ny cases, indeed, the fint •tep of all is pmdsely that 

" of characteriz!n9 the r• Mterial, u in the c•e of 111CnOl9rs 
•ynthe•i•. 'Jhere an a nmber of firl8 and msearch institute• 

• in a pmitim to carry out the nece••ary te•tll • 

If the i~-. of the J.ndmtry is still in edu:ymic stage, 

the best thing to do 1• to get .tn touch w.tth IPROalIM which 

bas experience in the chelllical ad petrochellllcal sector. It will 
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then be possible to define industrial parueters en the basis of 

which pre-fe•ibility md/or fe•ibility studies would be pm­

pamd. 

A nwd:>er of ccmpmies froa Romania an pmpamd to send 

tachnicimc for cmsultlng actl v.lties mzoad to cari:y out diag­

noses en the spot. 'Jhey am likewise pnpand to ncei w vi•i tors 

and drw ap a auitmle proqraa of technical v.lsita. 

Generally speaking, IPROCllIM - Romanian Engineering 

COllP•Y for aielftlcal Indmtzy-ts in a positim to set ap •tnte­
grated•or •tum-key• projects capmle of .. ting the nquinmnts 

of the dewlcping comtries. 'lhi• doe• not, bGN!wr, •• that 

local orgmizatims could not also be included to perfom, for 

ins tmc:e. ci vi 1 woms (•beds' bui !dings. equipllellt fomdations) • 

enction activities md so m. 

SOiie such orgmizatims ncei w trainees md provide 

training counes. 

Nonaally • after the coqteratim arrmge•nt h• been 

estilblished, &appliers will provide lmor training, pn-cperatlmal 

••istmoe and start-up facilities. llhen necessary• 1DC>no•r. 

they may also provide technical ••istmce in cperatim. 

It is advisable• generally speaking• that interested 

parties in develq>ing countries -*e their inquiries • specific 

• pcssible 1nd indicate precisely what kind of sapport dley 
lodt for. 

IV. BACKGIOllfD 

IV. 1. General 

lcmmia•s eccnmt' steadily incnuing rate of indmtnall­

zati.cn • well • its interest in dawlqdng existing producticn 

c1pac:iti•• md cnatin9...., cnea in th• c:helllcal indmtry haw 

led to the necessity of giv1n9 the engineering acUvity a prq>er 

or9miaati.mal Jeadenblp. 'l'o this a1•• in 1948 the Institute for 

Oaelllcal Rauarc:h .,d Design - IPRoatIM - w• set ~ for carrying 

out engineering acti.Vitlea in the field of theld.cal indmtry. 

,. 

• 
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IPROCBIM trademauk vas registered with the Design World 

Organization for Indus t~ in Geneva, in 19 76. 

In the course of over 38 yean this activity bas kn am 

a cmstant develop18Dt: rate md undezvent i11port:ant: structural 

changes, detemlnated by its ever incre•ing potential. 

At pnsent, IPROCBIM sunds for m orvmizaticn perform­

ing engineering actl vi ty for the vbole c:hemt.cal indus by in 

Ro111nia. It eat.mblishes the .. t efficient processes ,carries out 

process engineering md tec:hnologlcal c1esi91S for chellical plmt:s, 

mlnq efficient: md m>dam •chine• ad equlpEDt. It also pn­

pares designs for sped.fie c:hemi.cal equlp111ent. 

IV.2. Specific Activity - !Xpe of Services 

IPROCllIM's activity ccnslsts of vodtlng out t.achnical 

d0cuentat1m 1nd providing the nqu:lied full services for the 

191ple11entaticn of cheld.cal mid petrochemcal plats and factories 

• follorss 
- Opportunity and profile studies 

- Plants site studies 

- Prefeaibility md fe•ibill ty studies 

·• 'ntc:hnic~eccnoalc studies 
- 'Dander specificatiaus for eqa:l.pmnt 

- ~c:hnical nporta 

- 1'tc:hnical offen for chelld.cal and petrocheal.cal plants 

- Licence ~ntation 
- Analyses of often 

- Basic englneed.ng 

- Detailed entifteering deaigna for process plmts, 1n 

tbe followJ.ng special actlvltieas pzocess, erection, aut.c:mation, 

electric installatima, cmatructims, architecture, heatlng­

wntilating syste•, utility netvodt, a ••• o • 

- Pull orgmisatim of c:heJld.cal platform with utility 

•ource•, trms('ort, aalntenance 1nd repairing of mi ta 1nd equip­

•nt, electric md automaticn equipment, etc. 

- Mm•ge•nt organizaticn of operation 8ld ..tnt.enance in 
the c:be1'1cal plants md factories. 
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- Organization of 11anufacture CClfttrol laboratories of 

cbelli.cal processes. 

- Deaign of specific mits other than the standard ones. 

- Expertise:, of operating process plants and re-construc-

tion for tbeir ~-dating. 

- Technical •sistance for construction• erection md 

co-1.ssiming of sa. process plmts. 

- Aasistmoe for procurement of vad.ous units and equip­

mnt in case of cmtracts of licence md bMic enCjineering. 

- Repllcm. models of mita. piping and automatim lay-out 

md erectlm • at vad.ows scales. 

IV. 3. 1'!c:bnical Potential 

ROiie activity 

As iegards its technical potential. IPROCBIM eJIPloys 

specialists selected froa graduates of the Polytedmic Institutes 

md State thiversities. 

SOiie of its specialists aze involwd in a d.c:h activity 

of cperatim in vad.om speci fie plants. 

IPROCHIM may collaborate with the Central Institute for 

CieJr.iail Research• laboratod.es mad iesearc:h orgmizatlcns frOll'I 

Polytechnic Ins ti tut.es and Oli wnities • so that when COJIPlicated 

technical praole• alise these org-mizatlms an CO'ltacted for 

solving the• by iesearc!1 wodts in laboratories or the pilot plmta. 

Mamvhile • • a State entezpriae • IPIOCHIM can 1pproac:h 

all available technologies md tec:hniqms of Romlnian c:heldcal 

pl• ta and INlke me of their know-how md licences. 

All along its activities, IPJlOCllIM'• engineen have spe­

d.alized in c:belllcal tec:hnologi•, haw always been pmsent at 

all important ewnta occurin9 in ltaunia, in the field of the 

chem.cal and petrodaencal indmtr.y, whenewr 1..,ortmt technical 

ded.aicn• haw hf,~n taken. 

• 

• 
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Technical cog>eration Abroad 

It is worth menticn;...9\g the coq>eration between IPR>OIIM 

md licence-holding compmies or vell-tnom engineering cmpmies 

in order to set ~ projects of gm.at c11pacit.y at a hi91 technical 

lewl. Amcng the licence-holding md englneering cmpaniea 

IPBOCHIM has collaborated with• in pmpuing designs for ferti­

lizer md inorgmic industzy • petroc:belllcal md orgmic industzy. 
the following am antianed1 

- Lurgi, Hoechst, Ccntinental, tilde, BASP - P.R.Ga~ 

- Davy Mckee. Kellogg, Petrotex, Dat-Olemlcal, Boudzy, Sd.entific 
Design• Tenneco - U.S.A. 

- Grmide Parot.se • Kaltenbach• lllcne-Poalenc - Prmce 

- O.mle Linz, V£W - A•trta 

- 111 tsui • Mt.tsd>ishi • Japm Steel Co. - J1pan 

~ - Mantediscn • Sna11progetti • Pirelli• Ballestra, Orantio De Hora -

.• 

Italy 

- I.e. I •• Si111a1-Canes, Petrocad>an, Baqlhnys md Gl•gor - Gmat 
Britain 

- Badger, Stud.cad>cn - Netherlands 

Ccnsidering the •J1Per1.enaa md technical capability of 

IPROOIIM a nUllber of tlfIIX> •JIPerts were .. lected from our 11alti­
speciali•d staff. 

Even befon this• Rmtmian eJ!Perts wen •k•d to cari;y 
out studies for lllIIX>, attended •i11>mia (Kiev md Hew Delhi in 

1971, Bucharest - 1972 • lfan• - 1973, Helsinki - 1974, Vienna -

1975 md 1977, Innsbruck - 1978, Vienna - 1985, 1986 md 1987) 

md pnpand and dispatched 91ny technical papen to this or9mi­
zaticn, 

JY.4. Orsmization Of IPROalIM 

Jn order to make its activtty • operational md efficient 
• pmsible, IPROCBIM ia di Yided into HV9ral depara.nta - • 
U•md below 1 
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IV. 4~ 1. Process engineering depart:Jlent, covering the 

process design, process erection md laboratories. It has several 

di vJ.scns, such •: 

Petroc:taemlcals, rd>ber md plastics 

Stea• cracking plmta producing et.'lylene, prq>ylene, butylene, 

but.U.ene, isoprene, benane, toluene md xylene, as rw •ted.als 

for the indmtry of: 

- mcnmiers (atynne, prapylene oxide, prq>ylene glycol, 

ethylene oxide, ethylene glycol, vinyl chlod.de etc.) 

- platic:s (polyolefina, polyvinyl chloride, polyvinyl 

acetate, polyatymne etc.) 

- nbber (polyiaoprene, polyb utadiene , a ty mnebutadiene , 

ethylene propylene, nitrilic tbenq>lastics) 

- artificial md synthetic fibns 

- rubber md pl•tic:s technical it:e- and different 

types of tyres 

orgmic synthesis 

- orgmic products f roa fine aynthe sis 

- int~nediate dyestuffs, pharmaceuticals, cosmetics, 

nains, paints and vamiahes 

- ch lorosodi ua products 

- pesticides. 

Inorganic chem.cal.a md fertilizers 

Soda products and inorgmic acids md salts aJlllllClnia 
I 

nitrogen md phmphatlc eo111plex fertilizen. 

IV. 4.2. Detailed enpneerin9 depart•nt coverings 

autcmaticn, •c:bmizatlcn, aped.fie mit:a, ccnatructiona (lay-out 

md ccnatructicn-architectun), general inatallaticna (water 

•'1PP1Y md awer •Y•te•, beating-wntilation ayste111), electric 

inatallaticna, tberul inatallaticna, tecbni~eccnolld.c calculaticn 

Besides the de•iCJft activity itself, IPROCHIM includes 

alao the followings 

.. 

• 

• 
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Co!J>uting center that makes me of -q>-dated instruments 

to adaieve calculatian of processes, equipment, erection, ecmolllic 

malyses, etc. en the basis of computer programmes carried out 

by the c011pany's eJiperts. 

Modelli~s ae':,tim in which process plants am devised to 

be ac::hieved en the b•is of mode 1 technique • 

Prototype sectim for studying md testing new equipment 

designs, •mt to d>tain basic data for the large-scale equipment. 

IV.s. Ac:bieve•nts 

During its 4o yeua old actlvit.y, IPROOIIM bas i11ple•nted 

a gnat nWlber of projects in the chem.cal ind•tzy. Jlenmder 

an briefly lined the lnDBt important sectors de•lt vtth either 

in Rommia or abroad. 

IV.S. 1. Petrochelld.cal, rmber and plastics pl.mlts 

Iv.s. 1.1. Mcnomera md baic 1ntenediatea 

Boatinq a tradi ticn spnad owr several decades in the 

field of hydrocalbons processing md having its am sources to 

1eet the domestic requt.xe11ents, Rcmmia focused its strategy 

on tie development of .adem cheaical md petroc:hellll.cal industry 

aleng mo 1llA1n dizections: en the cne hmd the high processing 

of •thane CJ• md higher bydrocalbcna cmdng fro• local source• 

ad on the other hmd these naulted from the cmplex processing 

of crude. 

'Jhe coq>lex activity of •Mcnomrs md B•ic Inte:nediatea• 

D.eparment within IPROCHIM enaund the deftlq>•nt of a basic 

atructun co•ring the llC8 t i11portant products neoaaaary to the 
modem c:heaical md petrocheldcal indusay. 

For the prognaa of the ROlunim 91Cftomra •d b•ic inter­

•diate• industry, a main part vu pl.yed by the naearc:h ad 

deai911 activity tnder the ccntrol of the Central Oiellllcal Institute 

• well u by the eoq:>eration with nnamed COllpmie• mroad 

spedalized in the field of c:helld.cal engineering ad b•ic processes. 
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As this sector repi:esents the border line bebreen the 

primary energies, rar 111aterials and cheai.cal md petrodlend.cal 

products, the •c>ecialists in this field were particularly cmcemed 

to find solutions to the -.t i11portmt questicns, critical to 

the dewl~11ent of other industrial brmdles too. 

'Jhis activity ... de it paasible t:o design md build 

apecific equipllellt m the basis of hicll techniques, to grant 

technical assistance• to train the necess aiy i;.~namel according 

to a>st deJDanding principles en world market to produce a wide 

range of llCl'lomers and basic intenediates. 

At present.. the product.im achieved in thi• field enaures 

a wide ranCJe of products which i.'d to the dewlcip9ent of synthetic 

fibres. ?;_astic:s. el•ta.n, pesticides. hemicldes. pharmaceu­

ticals. atepels, a.s.o. A parerful basis of llUlomers md basic 

intermediates was thus achie.ed Eeting. virtually• at present, 

tbe demands of all fields of the naticnal eccnmv, part of them 

being eJCported to other cmtinents, a they are COJ1petitiw with 

siai.lar products made by fU10m eo11panies throughout: the world. 

Bereinmder are described the main plants designed md 

built by this sector in the last lo ye11rs. 

Methane gas processinq 

The fmdanmtal principle laying at the basis of the 

11&thane gas processing wiits wa1 the de118lq.111ent of tec.~.nological 

Md energy integrated co11plexes aimng at optimizing •:he balance 

of primaiy eleaents - calbon md hydrogen - by including into the 

production proqrUll8 two groups of plats• nuely1 baic plants 

and secmdaiy plmta (prC>Jessing aem. finished or c~products). 

i'be main plmta operate or cm operate through cooperatim assuring 

the equilibriwn between the process and pater balance of primary 

ele•nts by production md ccnauptim of co. co2 •.d a2 • This 

groq> cown the follatinq plants ofs •thanol. umc:inia, acetylene 

(thenaooxidatinq process), blow-off g• recowry, (fro11 anicnia, 

•th•ol, acetylenes)• •cO" ccnsulld.ng plant& (cammylatim• for 

the fllbricatim of orqanic acids, oxo-alcmols, etc.) and other 

co2 ems wnt.n 9 plan ts. 
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Heminmder am giwn the plants desi91ed by •Mmmen• 

department Within IPROCBIM. 

Acetylene produced by thermal oxidisation processes with 

c:cntzolled cOllbustion according to a Roamim technology. '1'be 

follm1ng ~roducta am obtained by successive proceasings frcm 

acetylene: 

- vinyl chloride by hydrochloric acid additicn 

- acetaldehyde by catalytic hydraticn in the pmsence 

of 11ercuzy-b•ed catalysts 

- acetic acid froa acetaldehyde by clltalytic oxidation 

with oxygen 

- vinyl acetate by direct catalytic synthesis fro. 

acetylene md acetic acid 

- pol:tvinyl acetate md polyvinyl alcdlol by vinyl 

acetate poly11erizaticn. 

A wide range of products can be d>tained from acetaldehyde 

by indmtrial processing, of which: 

- n-butmol by aldocrmizaticn of acetaldebyde 

- lCIW tmnage products, n .. ly: •thyletbylpyridine, 

nicotinic acid, iscnicotinic acid, alphapicoline • a.a.o. 

Camcn lllCIROX1de med at •thmol calbmylaticn to Clbtain 

acetic acid is separated from synthesis 9• ceproduct fran acety­

lene fabricatim by therm oxidaticn pEOCUs. Acetic acid is 

further processed by vinylacetate synthesis md for the producticn 

of the following mm i111portmt products: 

- ac..tic anhydride by pyrolysis 

- acetic eaten. suc:b •1 •thyl acetate. butyl acetate, 

•••• o. 
'l'be foll011in9 intenediate products are also d>tained 

fro• •thme 9• 1 

- bydrocymic acid by AndrmOlf process med for the 

fmricaticn of a vi.S. range of peatici.S.s md belbicide• 

- carbm black by inC0911'lete bumin9 of •tbme a such 

or lld.•d with variom oil or ccke-chelld.cal cuta, • ••Hntial 

product for rubber processing indmtr.1. 

- synthesis gas (CO + R2 mixture) by inc011>leta burnin9 

of •thane CJU for prq:>ylene hydrofonnllation and o:xoalcmol 

pr;oduction. 
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All the industrial plants 111plement.ed in our comt:ry for 

the me.a.cal processing of •thane gas are based m Roeanian 

technologies cmpetitiw m world scale. 

Chen.cal processing of higher hydrocubms 

Ccncurrently with the cmcem for the c:belllcal processing 

of higher hydrocad>ans • the crude ol l processing indm tzy ves 

..,-dated, morganized md dewlaped to provide high quality b•ic 

intermdlatea mder eccnomlcally cmvenient cmdi U.ma. 

tthe nfiner1es integrated vi thin petroc:bell'llcal CC11ple2s 

.. de it pmsible to Clbtaln aaiD J.Dtenedlates, • follonu 

- by cracking g• md U.quld bydrocad>m frM:Ums in 

the presence of water qpoars yielding c2-c4 olefinea, c5 •d 

c6-c8 fractims. benzene• tol.-ne • xylene. For the l• t lo ,ears• 
tbe wbole basic organic cbeld.cal lndmtiy knev • mprecedented 

dewlopment en the basis of theae leading products thm provlding 

the i.atenediates necessa:ry for plastics• elatmen • synthetic 

fibz:ea industries down-stm•• petroc:hesicala products end other 

brmches of cbeaical indus t:ry. 
Separatica • fractimatim 1nd chedcal proc:easing of 

•soci.ated gases nsulted froa primary md aeccmduy crude proces-

sing wbic:h made it possible tc dewlq> the follaring tedmo-

logi.cal processes sad main mits: 

- n-butane aeparatim and i•a.rizatim to iacbutme by 

the processing of which me cm Clbtaln alkylate for motor g•ollne 

iaoprene • i•cbutylene by which bydratim me obtains tertiai:y butyl 

alcohol, copolysers and polymn in rd>ber indmtEY 

- aepa1. :'tim mid processing of n-batylene • follara 1 

-oli901Brizatim in order to Clbtain c8-c12 oll90•n. 

aid.A.Um •d the productlm of tertlal:)'-butylullne • hydratim into 

butylene• md the procluctim of •tbyl-ethyl ketme md secmdaiy 

butyl alccbol. 

Phenolalkylaticn to yield ortbOHcmdazybutylpbenol. 

0Jd.dat1GD of n-butan•• 1nd production of .. ie1c lllhydr!.de. 

- dehydrogenat1cn of n-butene• md n-butme md separatim 

of butadi•ne through extracti,,. clistillatim in order to cbtaln 

inter•di ate butacU•n• ••••ntial for tile production of • l•tOll8r• • 
lat••• md other petrochell'llcal 9oods. 
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Bereinfurther am menticned the aain fields t:o nm 
these int.enediates t:o better mes by c:healcal processing in 

the Rommi m indust.zi al plan ts. 

Ethylene deziwd products 

Ethylene processing leads to the productlcn of a vide 

rmge of products necessazy t:o Yadous eccnomlc brmc:hes of vhlch 

ve •ntim: 

- ethylene cblortnatlcn t.o 'ftnyl chloride yields Yinyl 

chloride med 1n the poly•d.zat.icn •d cceoly•d. aatlm processes 

- ethylene mect.tm with benaene yields etbyJbenzene, wbicb 

by dehydrogenatlcn glwa at.ymne, a bmic mmomr &r polymers 

•d ccec>l:r•n 1ndmtzy, el•tomn, ayntbet.ic fibns, icn eJr­

cb•gezs indmt.xy a. a. o • 

..i1 these proce•n aw baaed on ao..nim tadmolpe• 

ad axe successfully applied in nwral indmtrial plmu. 

- cat.alyt:ic oxidat:i.m of ethylene yields ethylene oxide 

b•ic int.enedlates 1n synthetic fibwa indmtzy, lar t.mnage 

indaat.qr md ot.'len such •: catalytic ccndensat.ian of ethylene 

oxide vith carbcn dioxide, yieldl ethylene calbmater ethylene 

oxide caidensatim vitb variom alcdlola (et.byl, butyl alcdlol, 

etbyleneglycol md otben) yields ethoaylat.ed produca nqui:red 

by drilling, c1etergenta, mning, t:ransport. indust:rie• md other 

field&. 

An import.mt. field for ethyleneoxide me 1• et.hmolud.ne 

fllbncatim (.cno-di-and triethmolmlne) by •• cnia ayntbesu. 

9Jhe .,.t 111port1nt field for ethylene ut:i.Usatim is the 

p:ioductim of platica, n-ly, hi'li p199aun •d low density 

polyethylene •d le11 pressure and hi.,, d9naity polyethylene. 

'Shem an also Hwral other appllcatims of ethylene which 

could not be •nticned in tbi• c:h1pter. 

PJOpXlene.dariwd products 

PrCl')'lene processing yields sOR wry i11port.mt products 

of which ve •nticn: 
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- prq>ylene poly•rizaticn in the pzesenc:e of Ziegllex­

liatta catalysts mpresents a significatnt field for the utiliza­

tion of this valumle r• material. 

- the reacticn between propylene ••mia ad air in the 

pesence of aped.fie catalysts glwa acr:ylcnitrile. a b•ic lllCnOlll!r 

indispenslble to the industey of e"l•t~n, synthetic fibes 

ad amy other fields (i.e. aceylallde fllbrication) 

- benane alkylaticn vith prcipylene gl ws iscipropylbenzene 

vbicb, oxidized to benaene isqampyl bydrapemxide and tllen further 

decC111pmed en phmpbod.c add, yields taro b•ic intermediates for 

a vide rmga of syntbe•l• prcxlucta1 acetcme md phenol vith vide 

appllcaticn fields in all brmchea of me.a.cal indmtr:y 

- phenol alkylation vith ncmen •d dodecen cut in the 

pesence of sped.fie catalysts according to a Rommian process 

yields alkylpbenols, bale intenediatea for the synthesis chelllical 

indusay. 

- prcpylene bydroformilaticn vitb synthesis gas yields 

n-butaol. iao-butanol •d 2 ethyl bexaol (oxoalcc:hols) indis­

pensmle to the indmtries of pl•ticizers. vamishes, paints, 

solvents ad esters. Propyleneoxide md farther prcpylene glycol 

mid polyethers, basic comipments in the synthesis of polyuzethane 

fous may be yielded frma propylene. Propylene oxidatim to 

acroleine results in acr:yllc acid used for tbe prcxlucticn of 

acr:ylic eaten md methicnine widely used by polymers and cqaoly­

mera indmtr:y. pharmaceuticals •d lw tamage indmtr:y. 

Epicbloltydrin particularly med in epoxy eaina industr:y 

is fabd.cated fraa prcipylene via allyl chloride md allyl chloride 

d1chlomydrin. 

Die thenial chlorinaticn of prcpylene in gaeous phase 

yields chlorinated aolwnta, trichlontbylene perc:hlorethylene. 

calbon te trac:h lori dee thy lene. 

p roducta der1 wd froa c 4 , c5 cau 

'l'he .-t impcrtmt sources for the producticn of c4 cut 

for chem cal proceaaf.ng are the pyrolyis, catalytic cracking of 

vacuum distillate, c.•talytic nforalng of gasoline mita. 
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Dlese cuts are separated by extractive disti-ilation or 

pme iectification. 

- Dle ms t i11portant ce>11pmen t of c 4 a:t is butadiene 

separated fro• c4 pyrolysis cut aft:er dehyii~ation (oxydehydro­

CJBDailon) of butenes by extractive distillatim vi th a sped.al 

aolwnt. 

- Butme (is~•d n-butane) separat:ion is perforEd by 

extractiw distillation vith selective aolvents_ 

- Isd>utene separation fzoa c4 cut is carried out by 

aulpbud.c acid extractim ~ 

- Debydrogenatim of n-and iao-butmte for the production 

of i•o and n-butenes is perfoned catalyticall7 yielding butenes 

and isabutenes. 

- Dehydrogenatim of n-butenes to d>tain butadiene is 
performed catalytically by oxydebydrogenatim. 

Particular attentlm is paid to separation md tuming 

to better mes c5 cut fro• pyrolysis g•oline in order to iecowr 

iacpmne mid other valuable compmenta fran this cut, namely: 

is OU¥" lenes, cyclCJpen tales, cyclopentadiene, pipeze lenes md 

othe1s. 

Proaucts derived from BTX cut 

Amcng the products cbtained from the pyrolysis plant, 

O..ides olefines, butadiene md iaopzene, gieat importance is 

given to the aromatic hydrocubma (BTX cut) as vell • to the 

aromatic cuts caning frOID the aeccndazy processing of nfinezy 

crude. Benzene is the ... t valuable cmecnent. "lhe uiomt of 

ben•ne mtained by BTX cut processing cannot -t the demmda 

of tbe cawmmn. Dm to this naacn, benzene production wa 
increased by building so• indmtrial plants for the dealkylation 

of the toluene separated frOlft BTX cut (Detol process) md by 

the dealkylaticn of the whole BTX cut (Pyrotol process). 

'.lhe llain ben•n .. ccnsmd.n9 indmtrial plmts ares capro­

lactum, ethylbttnzene, phenol. 'Dae followin9 proc ..s are abo 

d>t ained f rOlll benzene 1 

- 111cnoc:hlor benzene by benzene chlorinaticn 

- linear alkyl benzene by benzene alkylation vith n-paraf-

fin••· 

' 
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- aaleic anhydride by catalytic oxidaticn of benzene 

(there a.re setaera.l such industrial plats) 

- aii line by nitratian aid bydrogenatim of ni trd>enzene 

cbtained by ni tratim. 

Amcng the aromatics separated from BTX cut aped al impor­

tance ia g1 wn to the paru;y lene neceas azy for Diii' producticn 

(Di•tbylterephthalate) for which then ue aewral plaits built 

in Re.mi• to ..ice the b•ic intermdiate for the producticn of 
polyester fibres. 

Ort:hoxy lene, also separated frc:. BTX cut. is med for the 

productim of phthalic anhydride by catalytic oxldaticn with air. 

Proa pbthalic anhydride, a Wide raige of pl•ticlae• 'Ci•Cc,c7 , 
c8 ,c, pbthalates) ca be yielded by ccndensaticn with oxo alcdlols, 

polyester resins aid alkyl nains. 

Iv.s.1.2. Polx•n Field 

In the field of polyaen product.icn, the Romanim petr~ 

c:hellll.cal indmtzy acquired a rich eJP.Perience of over 3o years 

due to the annual outputs achieved, the applied processes md 

the n1uaerom plants put into operation. 

Based en its own processes • well • m licences purchased 

from well-known foreign coapmiea, the Romanian petrochemical 

indus tiy produces the IDain pl•tic:s. 

In order to offer a c~nhenatw View of the Rommian 

eJ1perience in the field of poly•r• producticn, henbelow is the 

list of the lllAin products fabricated1 

- Polyvinyl chloride - by smpen•im and emulsicn poly­

•rizaticn yielding PVC in senral plants equipped with lines 

r1ngin9 from 18,ooo t/y to So,ooo t/y 

- Low density polyethylene cbtained in sewral plants 

equipped with lines rangin9 frOlll 12 ,ooo t/y to 60,000 t/y llNlking 

me of hi t:Ja pre•• ure nacton ( autoclaw type or tubular mes) • 

All types of polyethylene are fabricated includin9 copoly•r• 

with special applicaticn 

- High density polyethylene is produmd in sewral plants 

runnin9 m lines of 30,000 t/y and 60,000 t/y ming the aa1pensim 

poly•rizatim proms• with super nacti w catalysts of Ziegler­

llatta type in autoclaw nacton at low preasun. Both b~and­

c~poly•r• of all grades known in the world are being produmd 

Unjectim, extrua ion, fibns etc.) 
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- Polypropylene - there are fabrication lines of 60,000 tfy 

using polymrization react:ora of autoclaves type for •uspension 
polymerization at low pre•aun in the pnaence of Ziegler-Hatta 
catalysts. All types of homo- and co-polymers ue fabricated. 

- Pt\ymetbyl -thacrylate - installed capacity 15,000 t/y 
It is produced in several plants using suspension or block poly­
•rization pmcesses. Several grades are fabricated amon9 vbich 
those vi th special appliC;atioo (aircraft) • 

- Polystyrene and •tyEene copolymer• - the process used 
is suspension or emulsion pol:r-rlzation (copo:..ymers). Several 
plants of 15,000 t/y and 25,000 t/y are in operation yield1n9 se­
wral CJrades of polystynne and copolymers. 

IV.S.l.l. Elastomer• 

Romania bas developed a atmng ind\Mtry for the pmductim 
of aynUietic rubbers and main monomers including: butadiene, iso­
prene, styrene, metbylstyrene, acrylonitrile etc. 'l'bis industry 
offers a vide range of pmducts copin9 with the domestic require­
•nts for synthetic rubbers (over 90•) meeting also soae export 
demands and makin9 a good name c.n the foreign market. 

The synthetic rubber industry was set up in Romania in 
~.963 vhen the I-at plant for the production of butadien•-•thyl­
styrene type synthetic rubber obtained by ••ul•ion polynmrizati~ 
at low temperature of butadiene with •thylstyrene was commis­
sioned. The initial capacity of 50,000 t/y was extended to 

100,000 t/y butadiene-aetbyl•tyrene rubber. After 1980 a nev 
plant of 5<',000 t/y vu coaadasioned producing atyrene-butadiene 
rubber t~, emulsion eopol)'B8rization at lov cemperature of buta­
diene and styrene. Polybutadiene rubber production started in 

1983 vben • 30,000 t/y rubber plant baaed on solution polJ118ri­
zation of ;o>utadiene vu comis•ioned. Tbe butadiene nece•aazy for 
t:na production of rubber i• obtained by butane-butenea dehydro­
genation u well aa by c4 cut separation fmm pyrolysis. 

The plant of 60,000 t/y polyisoprene rubber wa• comi•­
sioned baaed on solution polymrization of i•oprene. The required 
isopnne i• obtained Dy i•obutene condensation with formaldehyde 
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via dimetbylclioxane. Another plant of Jo.ooo t/y pol7iaop:mne 

rubber using iaoprene by •paration of c5 cut froa pymlyaia. 

In Romania tbP.re i• also a plant for the production of 
ethylene-p:ropylene rubber ud a plat for tbe fabrication of 

) 

various grades of synthetic latexes (polybutadtene. butadiene-

atyrene. butadiene-acrylonitrile carbozila~ed latex). 

The butadiene-acrylonitrile and tbermplaatic rubber 

pxoceases are now under way of being put into operaticn. 

IV.5.1.4. Synthetic Fibres 

'l'be intense activity of ayntbetic fibre department within 

IPROCBIM contributed to the impl-ntation of a atmng ind•try 

in this field offering tbua u efficient way to tarn to better 

uses tbe pmducts of petmleum induatEY. 

Particular attention was focused on synthetic fibres 

·within the develop•nt of Romanian cbeaical induatry acquiring 

u experience of owr 30 yean regarding the reaearcb. design and 

building of up-to-date plants aaking bJ.gh quality pmdacta. 

A permanent research activity carried out by a large 

number of apecialista ia directed to 11Dpmvin9 the exiatin9 pm­

cesaea as well aa to developing nev top pzoceasea cowring. at 

,present. all the range of SJDth•tlc fibre• tJP8• and grades 
with wide applications. 

The design• construction of equip•nt specific to the 

synthetic fibre induati:y, the technical aasistance granted, per­

sonnel training according to the beat techniq•• in the world 

npresent a guarantee to -t the qaalltf demands required nov­

clays. 

one of the particular features of the activity of •yn­
tbetic fibres department within IPROCHIM ls the dynamism of 

choosing 110darn ancl aultlfancticnal •olutlcn• in full agr••nt 

with the •pacific character of synthetic fibre• nndlrin9 them 

••ful and attractiw. econo1nically oonwnient md fashionable. 

Romania produce• th• follov1n9 main productss 
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An acrylic flbn fabricated according to an original 

Ro.-nlan technology. Tbe process is based on tbe ue of ethylene 

carbonate as solftnt to p.mpan fibre aolution. 

'!he process originality confers llelma fibna aped.fie 

aspect and cbaracterlatic. as well a the OFPC>rtanlt7 to work in 

nonpolluting, nontoxic, anfl eble md nonbaaardoua enYinlamnt. 

llelana is cbaracterlaed by ~able pbyaical and •­

cabani cal pmperties and easy textile pmcesaabilit7. '!be fibres 

are light, vam, pleasant to touch, easy to dJu in a vida ange 
of colour shades. 

The nmarkable pzopertles of llalma fibns llMe 1 t pos­

sible to 1188 them widely in tbe textile lndmtzy, ei tber by pzo­

cessing tbea as such or alxad with otber synthetic or natural 

f ibres. 

The grades and types of Melana fibxes currently produced 

are: 

- cotton type staple fibres for light cloth 

- woolen type staple fibres for fabric, furs, sportavear, 

curtains, upholstery fabric, filter and pzotection equipment aa­

terial 

- carpet-like staple fibres 

- tops high bulk, white or coloured for vown clothes 

- acxylic ropes 

- yarns processed with •tric nmlber ranged between 

18/2 and 40/2 vhi te or coloured. 

Melana type acxylic fibres started being fabricated in 

1979. 
A Romanian - Italian joint wntun was set up in 1973 

to process acxylic staple into higher yarns. 

JIELON 

Polyamide type 6 fibms and yams are obtained by ca­

pzolactum polymrisation. 'lheir high pzopert.ies (tear resistance 

comparable to that of steel, friction, stnn¢h, stability to 

li9ht and diluted acids, good textile pzocessability) offer a 

wide range of application. 
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Tbe grades range covers the following types: 

- cotton like staple for aportavear, pxotection equipment . 
- woolen like staple for wooven clotbs, fur•, decoration 

articles sac:b as upholstery, CD'V8ring fabric 

- mDDOfll-ts aac:b as fiablag yams, atriDga 
- polyfilaent yams for light fabric, aportavear 

- textmes yams for fine WOO'V81l articles, Yarioaa textiles 

- corci •d technical yams for tins, COD'V8ying belt, con-
wyon, fil ten, sieves and networks. 

'!BRON, llOLDOSIN, CORAPET, GRULEN 

Pomanian polyester yams are nco nded for tbetr oat­

•tmclin9 quality being an ideal substitute for natural yarns, i.e. 
allk, wool or cotton. 

Polyester yams can either be pmce••d as suc:h or ai:xed 
vi th other natural, synthetic or artificial yams. The articles 

obtained from Romanian polyester yams by advanced tec:bnologies 

are attractive, have a good stability, can be colow:ed in a wide 
rmge of colours. 

'!be fOlloving grades of polyester fibres and yarna can 
be obtained: 

- cotton like staple yarns for fine . .own clothes, 
sportswear 

- woven like staple yarns for carpet, upaol8tery, techni­
cal articlu, pmtection equipment 

- linen type staple yams for textile product.a and up­
holstery fabric 

- twisted textile thnads for light clothes, curtains 
filters 

- texturized textile threads for wown articles, sports­
wear, furs, upholstery, carpet fabric 

- technical threads fOr convayln9 belts, filters, networks, 
f isbin9 articles 

- copol yaater constractabil• threads for synthetic leather 



- 29 -

- thermally fixed polyester ropes and tops for high 

built threads. 

DUMtEX PP 
Polypropylene tlanadll vitb •pacific properties n-ly 

lov density. high frictt.oa atzengtb. na9at1,,. slectric c:barge. 
solvents aDd meat.cal •abatance atzengt:h an the naalt of an 
ori9illal tecbaology with bigb competitlYi.ty par-ten elaborated 
by oar specialists. 

Polypxopylene tbnads an -d u sacb 1D ..rioua fields 
to obtain filter clotb as well u b.r te.tile lDdastzy lll•d 
vitb other fibr:es to Mk• decoration articles. 

IV.5.1.5. !yres md Rubber lladlanlcal Goods 

..ala and tbe inczeasinq !Dtenst in •xtendla9 tb• existing 
plants and in balldiDq nev OD&• 1D tbe field of rubber and plas­
tics pzoc:esaiDq indaatry led to an equal development of tbe de­

sign activity in this field. 
During a period of over 40 years of activity• IPROCBIM 

developed steadily its activity ., that at pnMDt it i• in a 
position to work oat tedmical doe1mentatim and to grant the 

necessary services for plant i.Jlplementation in the field of 
tyns and rubber •cbanical goods. 

IPROCHIM i• org•i•d acmrdinq to the •pecif ic nature 
of it• activity into .. cticms, one of tbe. beiD9 nsponaible 
fOr rubber and plastics pmcassing. '!bis s•C'tlm dr.,• up pro­
cess and uaemblin9 dravlDp and coordlnatea th• acti.vity of 
all tblt institutes involved in th• pnparatlon of the design 
works fora 

- tyna 
- rubber •cbanical CJOOd8 
- plastics pzo'9asln9 900da 
0Win9 to tile cooperation vitb spec1alind lnsti tutea 

as well as vitb the Research Institute for rubber end plastics 
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pmceasing due to the direct contact with ~he indmtry and 

nsearcb activity. tbia aection -ts tbe deaands u to the 
preparation of docmentation requiring bigb perfoDIUlc:e equip­
mnt with the fOlloving advantagesr 

- gnat variety• wraatili ty • fOr a wide range of 

tyr•• rubber mec:bmical goods. plastic pmcu•d goods. •lsea 
and tn-s of pmducta 

- aperatim efficiency mid aafety 

- •c:hanization and auto..U.an of all operatiana 

- envimnmental pmtecUon and adequate 111c:zocliaate 

vitbin fabricatim balldinga. 

!be experienC8 ac:quind owr a long dasiga acti Yi ty in 

till• field as well as the high peraODDal qualif!.catlm. the 

close cooperation vitb tbe indmt:Ey. tbe naearc::b and the spe­
cialized COlllpllnl•• f:EOa other countries are a guarantee for the 

engineering •rvices offered by IPROOIIll. 

IPROCllIK SUCC8eded in increasing the •xi•ting plant 

capacities and in building new plants to produces 

- in the field to tyres• all types, 1. •· radial for 

passanger cars. vitb •tal bnker • diaCJODal fOr truck• vitb 

textile a>rd radial fOr truck• with textile a>rd case and •­
tal cord breker all steel diagonal fOr tractors and fara cars• 

radial for tractors (rear vbeela) • gimt tyna and ncapped 

tyns for all sorts of autowblcl .. , 

- in the field of •chanical rubber goods. variom 

types of a>nwying belt•• hos••• fitting and V-beltr 

- in tbe field of plastics proceaaed goods, polyethyle­

ne blown foil bags, injection CJOOd8 • ABS or AS plates• polyethy­

lene and polypmpylene tabe•• PVC tube• (Berpan and Pariser). 

1v.s.2. Orsanic Cbeaical syetbe•i• 

Por over three decades JIDIMUaia bu been pzodacing a 
wide range of organic chealcal pmcluct•. tbe variety ..-ad· aUJJ.ity 
of which bave been incnaatncf steadily fm• year to year. 
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PLASTIFIERS SYNTHESIS 

PHTHALIC ANHYDRIDE 

N-OCTANOL OIOCTYLPHTHALATE 

ISOOCTANOl I .... DllSOOCTYLPHTHALATE • ~· tilNOMERs PLASTr r-1 ERS 

I BUTANOL - _----_-1 .... OIBUTYlPHTHALATE 

-··----
AOIPIC ACID POLYPROPYLENEGLYCOL ADIPATE i------. 

SEBACIC ACI 0 POLYPR<FYLENEGLYCOLSEBACATE I , .... PCX.YESTERS PlASTIFIE~ 
PROPYLENEGLYCOL I I POl.YOIETHYLENEGL'ttO~ ADI PATE • · 

DIETHYLENGllCOL 1 ' • 1POLYDIETHYLENCGLYCOLSEBACATE 

w .. 
' 
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'!'be constant deftloi-nt of Por•DiaD cbelli.cal industry 

bas stillulated tbe Eeae&rcb and utilisation of da•estic pro­

cesses nnderin9 possible t:beir expo:..-tatlon outside PoPl•"ia. 

!'be -in tzends Of dewlopment Of organic synthesis com­

poUDda productian are focused on pzoclucts ••t for1 
- ~icul tan (herbicides, pesticides and iDtemedlates 

for their pmductiaa etc) 1 

- taatile industzy (aallluy pEOdacts, bleacblng, 

mfteDiDg, ... tt1n9 agents etc) ' 

- leather 1Dd•tz7 (int.mediates for tmnlng agents, 

SJDtbetie tamln•, iDt:emedlate for ayntllatie lea~r etc.) 1 

- rubber and pl•tica iDd•tzy (~tioxidMts, pl.aatieizen, 

sblbili•n for rubber lat:e:x, pol.,.arization grade mntroller, 

YUl.caiaation ac:cel•raton atc.)1 

- YUDlahu md dyestuff 1.Ddustry (dyes, solvents, etc.) 1 

- pbamaceutical and mwtle products iDduatry (iD-

ter.diates) 1 

- food lnd•tzy (food pnservau._.., aro-, dyes ate.) 

- palp and paper indmtry (t.lndiDg agents, optical 

bleacbiDg agents ate. ) 

- intermediates for tbe otber branches of cbeaiatry 

(aolvents, eo11ple:xln9 agents). 

'l'be existing plants of vblcb the 90st -...ual ones an 

described iD detail iD tbe tedmical 8"eets under the speciality 

wl..-, an based on RDlllmlaD dasigns protected by patents and 

-Y be offend fOr export. 
'lbm Rollania produces peatlcldea and 1Dtermc11atea for 

pesticide• (ethylaaine, •tbyl•i•, diisobatylDine, c,clo­

bexyl•••, laopropyl,..lne, orthopbenylandiam!De, •inoratox, 

11-etbylc,elobexyl•i•, carbotox), textile auxiliaries (eatian 

products, aczyl copolY9ra), 1Dtarmc11ates fOr paper iDduatzy 

(bone glm, polyaalda, polyacrylaaide), sel•ctlw •olwnta (e­

tbmol aat.Ms, alkyl••iM, furfurol, n-batyl acetate etc.> 

1Dtermdiata for polyunthane (pol,..tara) foams and plastics 

(plaaUfiera) , fatty aateriala for dater99nta (synthetic fatty 

acids, etbanolaalne), antioxidants, intemediatea fOr phanaa-
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AMINE SYNTHESES 

~ MONOMETHYIAMINE I 
---1 OIMETHYLAMINE I 
.f TRl_METHYl.AMINE I 

r AMMONIA 1 
1 I H'tllROGE N I j I 

I METHYL ALlOHOL ~ ... , -----.,.,-----1~~ METHYLAMINE } 

I ·~··---··~• .. &.MINE I 
.i DIETHYL AMINE .. I 
~ TRIETHYLAMINE I 

1. I MONOISOBUTYLAMINE 1 

OllSOBUTYLAMINE 

MONOCYCLOHEXILAMINE 

I ETHYl ALCOHOi. I i I s ETHYLAHINE J I .. r '""'""· I nn-· 

I ACETONE I I I s ISOPAOPYLENE I 
l1soauTYL ALCOHOL I l t El 1soeuTYLAHINE .... f -----

1 SECONDMI' BUTAHOl I i El SECOll!AR'IBUTllAHINE J 
I CYCLOHEXANOL L L : = CICLOHEXYLAMINE I ' 

OICYCLOHEXILAMI~ 

( OICHLOROETHANE ~f ------ Al.I< YL E NAMINE 
I ~ TRIETHYLENTETRAMINE 

POLYETHYLENPOLYAMINE 

-~ MONOETHNIOLAMINE 
ETHYLENE GLYCOL ETHANOLAMINE 



lproch1m 
DETERGENTS AND INTERMEDIARY SYNTHESES 
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I i •1 ALl<YLARYSULPHONATE ..... 
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llN!!U!!!a.t 51!imgll ! ~NATURAL FATTY ACIDS 

LLJ 
SYNTHETIC FATTY ACIDS 

..... 

I ••ACID LLJ 

vi• 10 

o~ t5 1.1.J 

lf ~ 
LLJ 
0:: 

SODIUM SUlPHATE 
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ceuticals and dyes (paranitrotoluene, acetyl salicylic acid, 

benzoic acic!, salicylic acid, •thyl and ethyl aczylate, butyl 

and 2-ethylbexyl acrylatei, :lntermediates for leather industry 

(aczyl copol,.era), produ eta for foocl indutxy (polyacrylaaide, 

food gelatine) co.plexing agents (etbylendla.inetetracetic and 

usociated aodiua Alts) and otbera. 
'l'be proceaaea are :run continuously (ethylud.ne, •thyl­

aa:lne, etbanolaaJ.De, paranltmtolmne, n-batyl acetate, 11-ethyl­

cyclobexylawlne, cyclobex.ylaalne, laopmpylwtne, furfmol, 

alkylen-tne) or batc:hviae and aealcontinuoasly (the balance of 

plants). some pmce••• iaply catalytic nact1nns in heteroge­

neous pbaae or homogeneous vbJ.le otmr prooessea ue noncataly­

tic ones ('l'be sheets in Appendices show tbe ayntbeala processes 

for the •aln categories of organic synthesis pmducta) • 

Thtt offend plants an cbaracteri&ed-~ by aafety opera­

tion and are baaed on rich experience. 

The initial pmcesses have been atelldily subjected to 
• odemizin9 to increaae their efficiency ad for better compe­
titi vity. 

Chlorinated Pmducts 

There has been acquired a rich industrial experience 

in the fabrication of chlorinated products, such ass 

- tetrachlorethane obtained by acetylene chlorination 

in liquid phase, uaed as feedstock fOr tricblontbylene fabri­

cation 1 

- trichloretbylene by tetrachloretbane debydmcblorina­

ticn vi-.ia liae ltilk I it is UHd U solvent fOr d9gnaain9 •tal 

parts and as feedstock for 1DODochloracetic acid pz:oductlon1 

- 110nochloraoatlc acid by trlc:blorethy!ene bydmly•i• 

in tbe pre8ence of sulphuric acid, med u feedstock for various 

organic aynthesi•1 
- vinyl chloride obtained both by acetylene byc!z:oeblori­

nation and tberaal debydrochlorinaticn of dlcbloJ:ethane produced 

by ethylene chlorination in liquid pba .. and by catalytic oxi­

dation in vapour phase of ethylene, it is mo11tly u•d for PVC 

fabricaticn1 
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CHLORINATED PRODUCTS 

HYDROCHLORIC 
ACID 

OIYGEN 

ETHYLENE 

HYDROCHLORIC 
ACID 

ACETYLENE 

HYDROCHLORIC 
ACID 

ETHYLENE 

,,__ ____ .,. DlCHLORETHA~--J 

VINYL 
CHLORIDE 

ETHYL 
CHLORIDE 

"' _J CAA BON 
.L:.C-HL_o_A_._ .. _E __ ;-----11., .. ~ETRACHLOAIDE 

I PROPYLENE 1------.f .. PEACHLOAETHYLDE) 

CHLORINE 

All YL 1------1MEPICHlOAHYDAIN 

r-=::~;:;;---it------l.~CH:L~O~A:.:ID~E~__J PROPYLENE 

CMLOAINE 

BlNZENE 

C:HLORIN E 

BlNZE NE 

CHLORINE 

VINYL 
CHLORIDE 

MOHDCHLORIDCEIJll 

HUACHLOACYCL0-1----........ 
-HUANE 

LINDEN 

YINYLIDEN 
CHLOAIDE 1---...... llMl!:THYLCHLOACWOAM 



- 37 -

- ethyl chloride by catalytic debydrochlorination of 
ethylene 

- carbon tetrachloride and perchloroetbylene siaulta­
neoualy produced at the theraal chlorination in vapour phase 
of propylene r carbon tetrachloride 1• used for fxeans 11 md 
12 fabrication while perchlometbylene is used as aolftnt for 
degreasing of metal parts and clothes cleaning; 

- aonochlorbenzene by benzene chlorination in- liquid 
phase, URd aa solvent or feedstock for various organic ayn­
tbeses1 

- lindane ))y methanol extraction froa iso•ric ai:xtme 
of cyclobexane obtained by pbotocbeaical chlorinatioa of ben­
zene, a well known peaticider 

- vinyliden chloride by dehydrochloriDMtion with lime 
ailk of i,i,2 trichloroethane resulted fma vinyl chloride 
chlorination in liquid pbaae, used for copol)'ller• and methyl­
cbloroform fabricationr 

- perchlorvinyl by batchwise chlorination of PVC in 

monocblorbenzene mediua, used for varnish and paints fabrica­
tion; 

- cianuryl chloride ))y hydmcyanic acid chlorination 
into chlorcyan followail by catalytic triJDerization tbereofrit 
it used at herbicides fabrication, 

- 42• chlorinated paraffins by batchvise cblorination 
in liquid phase of paraffinsr 

- hydrochloric acid by chlorine and hydrogen reaction 
J.n synthesis ovens, used as feedstock for organic synthesis 
md aet&l picllin9 

- pbosgene by carbon monoxide chlorination in the pz:e­
aence of active carbm as catalystr it is uHd for fabrication 
of herbicides, polycarbonates, polyurethanes etc. 

IV.5.3. Fertilizer Inclust!'I 

The chemical fertilizers provide basic nutrients that 
the plants need, na•ly1 nitrogen, phosphorous and potaaaiwn 
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as well as micronutrients. 

In Romania, the soils and aqricult:ural crops require 
the application of macronut:rients in the average ratio: 
N : P2o5 : x2o • 1.9 : 1 : 0.4. 

The basic raw materials necessary to manufacture che­

llical fertilizers are •thane qaa for nit:J:ogen fertilizer, 

phosphate rocks and potassium ozea for the other two nutrients. 

RoMDia owns the necessary -thane qas sources,, 4d has deve­
loped • strong nitrogen fertilizer lnduat:zy yielding such fer­
tilizers in excess (as related to tbe do•stic requizements), 

which •ans that the extra quantities can be exported, thus 

making up for the import of raw aater~als for the phosphorous 
and potassiua fertilizers. 

In close connection with the chellli.cal fertilizer pro­
duction, the sulphuric, phosphoric and nitric acids production 
baa also developed as they an intermediates in the fertilizer 
aanufactuze. 

The Romanian fertilizer industry hl\!S reached a number 
of 10 large chemical complexes set up at the up-to-date level 

of technique as regards processes, plant capacity, operation 
control a.s.o. 

Tbe production of chemical fertilizers as 1001 nutrient 
was in 1980 over 1.4 times as compared to 1975 production and 
over 8.3 ti•s u compared to 1965 productiun. 

The increase in the amount of fertilizers applied has 

men accompanied by an improvement of their quality in point 
of a wider range of grades and h.1gher nutrient content. Por 

iDatace in 1980, .:>n than 20 grades of fertilizers were pro­
duced, while •~ other 30 •ingle and complex grades with or 
without llicroele•nt•, solid or liquid, were under nHarch. 

Tbe 8bare of complex fertilizers in the total produc­
tion of chmnical fertilizers nached as high as 361 in 1980 

while the aVltrage nutrient content had increa .. d to reach 
37.31 in 1980. 

Relating to single nitrogen fertilizers, special at­
tention was paied to urea manufacture which has a high nutrient 
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content and very good physico-cbeaical properties. 
A higber nutrient concentration of the chemical ferti­

lizers entails important tecbnico-economic advantages, i.e.1 
BJDaller costs for packing, handling, transport, atorlng and 
field application as vell as lncnase in ~ir efficiency. 
That is why the complex fertiliser• production baa been dew­
loped. 

Tbe development of the cheaical fertiliser lnduat.ry, 
-lieant to •et the requirements of modem agricultun, has 

mainly been done based on our own naearch design. The apeci­
fi~ equipment and unit manufacture baa been perfoEmd by our 
•chine building industry while specialised coapanies for 
constructions and erection erected tbe plants as well u the 

whole complexes. 
AJllDOnia is chiefly manufactured in high capacity 

(900 t/d) modern plants built with Romanian equipment. 
Urea is produced in 900 and 1300 tpd plants lately 

usinq the stripping process which baa energetic and economic 
advantages as compared to the conventional !'roc:ess applied 
in the earlier plants. 

For the nitric acid and m11110niwn nitrate manufacture, 
we have developed new pmcesses, with 1111proved par-tars as 
coin pared with those imported earlier, in point of tbe tacbni­
oo-economic factors. 

The sulphuric acid, phosphoric acid, ainqle and triple 
superphosphates have also been manufactured in plants using 
our own processes. 

Lately, the HPK complex fertilizers haw been mnu­
factured baaed on nitric acid digestion of the pboapbate rock. 

The Romanian nsearch activity developed within the 
Ras'ilarch Centre for Chelli.cal Fertilizer - Craiova as well as 
by the research 9zoups aponsond by the Chemical Fertilizers 
complexes , coordinated by our Central Jnati tute fOr Qemical 
Research focused on the following aims• 

- to develop our own manufacturing processes for fer­
tilizers and catalysts1 

- to develop a wider ranp of fertj lizer grades ma­
nufactured in our exi•ting plants1 

- to improve the quality of pzoducts1 
- to recover and use the process vast•• and 

• 
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by-products; 

- to reduce fuel and energy consumptions; 

- to control environment pollution in the chemical 

fertilisers indust:ry. 

'1'he processes experimented in laboratories and indua­

t&ial pilot plants have bee.wi applied on industrial scale. 

IPROCBIM in cooperation with the nsearcb units de­

wlcped new prooe••• md licences on the basis of which new 

plmts have been illplemented without My l10PCU .. d/or engi­

Deerinq importation for aulpburic acid plants baaed on sulphur 

ad non-fermua •tallurgy 9u. phosphoric acid plants, Ditric 

acid plants, grmular triple superpbospbalte plants, diamDium­

pbospbate plants and complex fertilizer plants, • onim ni­

trate and Dit:rocbalk plants, fodder dicalciua pbospbate p1ants 

etc. 

A number of patents have been ngiaaared in our country 

and abroad for p:roces•• and special equipment. 

To the ef feet of getting a wider range of p:mducts, 

grades of liquid nit:rogen fertilisers haw been developed fOr 

big crops, foli1ar fertilisers fOr wgetables, una containinq 

ld.croele•nts (borine, zinc, 110lybdenua) sulf?bur-coated urea, 

potassium sulphate, complex fertilizers vi th potusiua sulphate, 

u .rea-~ium pbosphat:es, urea-...,nium sulphate, nit:ro-phos­

phat:es with aic:roelements etc. 

The quality of the p:roducts has been lap:rowd by con­

ditioninq the complex fertilizers by sprinkling Deroplut 

(Alkyl - uyl - •odi• aulpboDates) and coating dlatoaite, 

u well u coDCliticm1n9 of uea by fomaldehyde aprlnkl1n9. 

Special ...,niatora are mder experi•nt in the coa­
plex fertilizer 11anufactun, to llake aiapler ta. pmcess and 

equip.ent ADcl to decn- tbe -rgy oonaumptim. 

A special attention has been paid to the cbeaical 

fertiliser industzy in .,.. of enri:ronaant pollution control, 

takina steo~ to avoid pollution of riwra, air and soil. 

Based on naearch and desitn activities. mv technologies have 

been developed for special units and apparata. such as: 
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- nitric acid plant with MO content in the fiaal gas 

below 100 ppa 

- double absorption double catalysis sulphuric acid 

plant witb conwrsion efficiency up to 99.5 - 99.7t 
- iapzoved •ol utlmis for gu scrubbing, new and more 

efficiellt acrubbera, which make fluorine anu powder trapping 

efficiency higher 

- biological treatment pzocess for waste water applied 

to treat urea, nitric and apnoniua ions containing waterr tech­
nical •tboda of ncirculatillg tbe cbealcally contaainated 

water ill the Ditzopbospbates, aulphurlc acid, di•WO!liaa phos­
phate, triple auperpboapbate, plants, ao decreasing tbe ..,unt 

of Ulpurified water di•charged to the aewer or to tbe treat­

ment atatims. 

Baaed on the experience qailled in designin9, imple­

•nting and operating tbe cbemical fertilizer ~lants, as vell as 

OD IPROCBill research and patents • exports of technologies 

and plants to the developing countries. have ~tarted. thus 

part.icipatin9 in tbe tecbnology transfer 1n this field. 

It can be aentioned so•e plants built so far and put into 

operation abroad. such as: 

- sulphuric acid plants at Samsun in Turkey and at 

Abu laabal in Egypt; 

- qranular aingle sq>erphosphate plant at Elazi9 in 

Turkey; 

- fertiliser complex (aulphuri1: acid, phosphoric acid 

md triple auperpboapbate) at Homa in Syria; 

- phoapboric acid and DIP fertiliser plants at Ton9-

lin9, Anhui province, ChiAa. 
Tbe Romanian experts in fertilisers haft greatly con­

tributed to the research, designing and production fields by 

cooperation with well-known international or9anizationas 

Vaited •aUma Industrial Deftlop•nt Organisaticn, Interna­

tional Bank for a.conatruction and Deftlop•nt, Food mad 

Agriculture Organizaticn, Arab Federation of Chemical Pertili­

Mr Manufacturers, etc. 
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IV.5.4. Utility and Services 

The cbeaical and petrochemical industriesare big con­

sumers of tbezaal, electric power, refrigeration, tnatedaad 

mineralized bc-t water, eo11p:resaed air. v•ile at tbe 

tbe •••• t i•e a gnat variety of aecondazy energy nsources 
nsult from the process. 1be quesUon of utilities supply ays­

te• is rather complex aa it requins analyaea llDd atudies 

to provide the proper utili ti•• to secure t:he beat operation 

conditions and parameters. · 

Any of the utilities necesaazy for llD industrial aite: 

electric power, thenal power, industrial nfrigeration, deai­

neralized water, the recowry of waste aecondaxy power nsom­

ces, compressed air (technical or inatr.-ntal) shall be provl­

ded while observing the following lliniama criteria1 

- aggregates to giw operation flexibility 

- operation with low power conaU11ption 

- parameters of utilities supplied to t:he process shall 

be kept constant to the valm requiEed by consumers 

- the principle of safety and continuity in the opera­

tion of utilities sources shall agree vi th the asaociated pro­

cess aaquirements 

- automation a:id •chanization degree shall meet the 

zequirements of mode01 technique. 

IPROCBIM designed for tbe chemical and petzochelllical 

industry in Romania and for otber comtriea aewral ayatems 

of sources and distribution of utilities, integrating them in 

naaonable conditicns of econolllc and energetic efficiency. 

Jlomania designed and operated aucceaafully the fol­

lowing planta1 

- over 100 industrial electrical centrals producing 

and supplying steam, bot water and electric powe..- for cheld.cal 

and petrochemical industry as well aa fOr other neighbouring 

COn8Ulll8rs 

- owr 200 syste• for recowry and better me of .. -

condary waste power reaouzcea from the .. in prom•••• pmdu­

cin9 steam, hot water, industrial refrigeration, electric 

power and mechanical power 
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- over 150 plants for demineraliaatlon of industrial 
vate ~ at a quall ty level requind by consumers (ate- boilers, 
hot vater boilers, technological processes) 

- ~r 200 nfrigeration mi.ta for daeaical and petzo­
c:beaical inclustzy fOr nfrigeratlon storages at temperatun 
levels rangillCJ between +s°<: and -ao0 c, 1D factories included 
(bulk and/or gzomcl) 

- over 200 iDauwntal compnaaed air mi.ta (clean 

and dry air vltb elev point below -co0 c), t.ecbnical air and 
pmcua air 

- owr 100 thermal malts vith or9mlc agents (cUphyl, 
urlotbera, organic ell•) 

- over 100 Dieael units vltb fast start and charge 
- 9as C0111pnsaion mi.ta (cad>on dioxide, •U.•• 9u, 

aJIWIODia) 
- piping networks ayateas fOr pi:occss fluids (specific 

to chemical and petrocbeaical 1ndustzy) fOr utilitiea (ateaa, 
hot wter, liquid and gu fuels, air, water, oxygen, nitrogen) 
both froa vitbln the plant aite (for connectims between va­
rious factorla, mi ta, bUllcllnqa) and for otber industrial 
plants or houses in the •1ghbourbood of the incluatrial sites. 

IV.5.5. Solid Materials Loaclins, Ullloacllns, Storing 
Bavsins and Transport Installations 

IPROCBIM is provided vltb a department vith experience 

1D tbe field of J.oacllng, unloading, storing, bagging and trans­

port installatims for 8011d -terlals. '!bl• department provl• 

dll• docu •ntation promoting tbe latat prnm•••• as well as 
tecbnical asalatance during the stage design, co..tasionlng and 

fulf ll•nt of design par-tera. 
The aaln aspects of t.bia depart.ant activity ans 
- Loacllng and anload1n9 system froa tranaportation 

•an• of so1.id materials apeci fie to tbe cbeaical industry to 

terminus and harbour facilitiea,tac:ludlag for anloacl1n9 of sea 
or river wssela equipped with large unloacllng capacities and 
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a high -c:ba.nlzatim or aatoaatization degree. 
- Stozes for all tbe -terla ls •pec:l.fic to cbellical 

1.Ddusti:y, in bullt or packed in bags, tants, t..rrela, boxes, 
parcels etc. 

Por pallet products, in case of a large Yarlety, high 

storages vitb a-12 owrlapped atorln9 zoo• vith bigb aato-­

tion degree up to full robot and C011pate contmlled operation 

aay be buJ.l t. 

For bul.Jt pEOducta, -veral atorln9 solutions an ap­

plicable at pound level or eleYated, 1nclucUn9 silos in tbe 

opea or inside the balldiDgs d9pendinq OD natan aD4 cbarac­
teriati ca of products vitb discharge rate up to 2000 c:a.a/h 
or even higher. 

1felgbin9, -tering and padtln9 1nstalleat1ona, automatic 

or aemauto.atic ones, 1nclad1D9 pallet1zln9 lines of bags 

•d packing vitbout pallets vitb shrinkable foil and contalDer­

izing lines. 

Packing lines an equipped vitb equlpnent vitb blgh 

efficiency and autollatioa degree depending on tbe char.cteris­

tlca of packed material, on zequind capaci ~, type of bags 

and product dutination. Optionally, tbe packin9 stations vbose 

capacity amunts to 3000 b&fJS per bour and per line, can be 

provided with aut0111atic devices for fo:adn9 and introduction of 

bags into loading ulla. Their autoaation dafJR• can nach full 

electronization and robot control. 

Palletizing lnstallations .. caring capaciti•• in agne-

88Dt with tbo• of packing stations cm be co..,led with foil 

••king units and CODtr.ctian furnace• in order to consolidate 

tbe load on the pallets in v!.,,; of transportation•. 

On reci••t, padt1D9. facili ti•• in foils aay be pro­

vided vitbout ue of pal.lets resulting 1n stable and tlgbt 

packages, easily bmdled by fork piler or othe.- siailar de­

vices. 

Tranapor~ation and loading installations into trans­

port ••ns, including terainua Ma or river station• for the 

c:belllical product.a in bul.k or packed in individual packages 

or CJ!Ouped in packages or ccntainera. 
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In case of individual packages deliwry, one can pro­
vide on request palletidng facilities dinctly into transpor­
tation .. ans. 

'lbe loading tnat&llationa into vaCJ""'DS of balk -te­
rlala ensue a blgb •c:banizing and electronic deqZee vitb ca­
pacities usually amounting to 1,500 t/b. 

V. LIST OF AVAILkBLE TECllRCU>GIES 

'!be follovlng tables list t:be pmeesa plants and the 
•nice• that IPllOCBIM can export. 

Each plant i• described briefiy by quotation of capa­
city, applied process ud end product quality. 

Further t:o the said tabl .. a fev exuiplea of technical 
sheets are pnaented for acme process plants that are outstand­
ing in IPIOCBIM'• field of activity. 

Should potential clients be intere.-ted in a certain 
cbeaic&l/peuoc:belli.cal plant, IPIOCUM can make available in­
fo~tiw tecbnlc&l sbeeta for all of the plants herein listed. 

Furtlleniore IPROCBIM cm work out, vi thin 1-2 90Dtba 

from order receipt, tecbnical nporta, pn~illinary offers, tech­

nical offers for any of the listed plants and aervi"9s that 
may be of interest to clients. 



l<ef. 
no. 

0 

l. 

2. 

l. 

Project 

1 

V. LIST OP AVAILABLE TBCHNOLOGI&! 

capacity 
t/y 

2 

Brief de•cription of 
technoloqi•• 

3 

V.l. PETROCHEMICAL INDUSTRY 
v.1.1. syntheaia Monomer• 

PHENOL-ACETONE 

~ONYjLPHBHOL 

NONENE (TRI­
MERPROPYLENE) 

Phenol planta 
- mini 25,000 
- maxi 50,000 

a,ooo .. 12,000 

5 , &oo ... a , too 

eenaene alkylation with 
propylene with formation 
of1 iaopropyl•n• ben1ane, 
oxidation of iaopropylene 
benzene hydroperoxide and 
it• decompoaition a9ain•t 
aulphuric acid !ato ace• 
tone and phenol. 

Phenol alkylation a9ainat 
ion exchanqe cataly•t. in 
fixed bed reactor 

Nonene manufacturing plant 
i• baaed on catalytic oli-
90merisation of propylene 
by adiabatic process. 

OUali ty of product• 
or ••rvice• 

4 

• colour, Hazen1S 
- freezin9 points +4o.a0 c 

- phenol content1max.o.2• 
- colour, Hazena 80 
- water eontent1max.O.l6t 

Nonene1 raw material for 
the manufacture of nonyL• 
phenol and dinonyldiphe­
nylamine. 

.. 
-.I 

' 
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5. 

'· 

7. 
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t;TllYLBENZ ENE 

rl'llYLETHBR 

ANILINE 

STYRENE 

2 

40,000 

60,000 

120,000 

400 

25,000 

so,ooo 

3 

Benzene alkylation with 
hi9h purity ethylene f99t) 
against catalyst 

Ethyl ether is obtained by 
etherification reaction of 
ethyl alcohol in the pre­
sence of sulphuric acid 

Catalytic reduction of ni­
trobenzene vapours a~ 
2&o0 c and atmospheric pre•­
•ure 

4 

- ethylbenzene tq 
mint 99.7t 
- other hydrocarbon•• 
tg max10.3t 
ethylbenzene i• uaed in 
styrene manufacturing 

- specific gravity at 20°c, 
o.719 9/crn3 

- aldehyde•smax.o.os 9/ 
100 ml 
Used a• •ol,,.nt in explo­
aiwa induatry 

- aniline content199• min. 
- wate r1 500 ppm 

- nitrobenzene1220 ppm 

Adiabatic catalytic dehydro- - concentration, t min.99.6 
qenation of ethyl benzene - den•ity at 20°c, 9/r:m3 

o.9o4 - o.tos 

.. 
°' t 

- colour (APH~ scale), max.15 
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1 

OX.ETHYLATED 

PRODUCTS 

PROPBNOXIDS 

PROPYLENE 
GLYCOL 

VINYLCHLORIDE 

2 

2,000 

10,000 

9,000 

40,000 

3 

oxethylated products are 
obtained by ethylene oxide 
condensation with various 
products with reactive groups 
(hydroxyl, amino) 

4 

As there i• a large ranqe 
of products, their proper­
tie• differ in point ofs 
manufacture acceptance, na­
ture of chain initiator 

• propene oxide content 

' min.99 

Propenoxide 1• obtained by pro­
pylene chlorohydrination and 
saponification of chlorohydri• 
des obtained with lime milk 

•colour (APHA scale), max.lo 

Propenoxide hydration reaction • boilin9 temperature 
(760 lllln Hg) 0 c • 187.4 
- •pacific gravity c20°c) -
q/cm311.0381 
• colour, Hazen units, 
max.t - 20 
- water (Karl Fischer), 
max. t - o.25 

Acetylene hydrochlorination - acetylene to ppm max. 
Whan the reaction is over, - vinylacatylene 30 ppm max. 
hydrochloric acid is separated - butadiene 1.3 loo ppm max. 

... 
'° 
I 
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li. ACJ:;TIC ACID 30,000 

13. UINYL ACETATE 20,000 

14. POLYETHERS 3,000 

3 

by waahinq with water and 
by vinyl chloride rectifi­
cation 

4 

- aldehyde• &o ppm max. 
- acidity 100 ppm max. 
- methylalcohol 3500 ppm max. 
- 1.1 dichloroethane trana 

1.2 dichloroethylene 
125 pp11 max. 

Acetaldehyde oxidation reaction - concentration ''·'' 
again•t manganese catalyst - fonnic acid o.l• max. 

Obtained from acetyl~n• and 
acetic acid by heterogeneous 
catalysis reaction in 9••eous 
state, a9ainst s~ acetate ca­
talyat laid on activ. carbon 

Propenoxide anionic polymeri­
zation, uain9 9lycerine as 
chain initiator and potassium 
hydroxide as catalyst 

- acetaldehyde 0.004• max. 
- .. rcury nil 

- diatillation ran99, 
0.ca'll-73 
- water, max.t - 0.1 
- aldehyde•, max.• - o,o5 
- evaporation residue 

max.t - o.o5 

- polyurethane foam for 
cars upholstery 

'" 0 

- conventional block poly• 
urethane toama for furniture 
industry, mats 
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16. 

17. 

18. 

• 

l 

BU'l'ANOL 

ACETALDEHYDB 

PETROCHBMICAL­

ACETYLENE OBTAIN­

ED BY THE THERMO­

OAI~TION PROCESS 

.~CETYLEN£ VIA 

CARBIDE 

2 

30,000 

80,000 

10,000 

so,100,lso Nm3/h 

3 

Aldochrotonlzation reaction 
from acetaldehyde a9ainst •o­
dium hydroxide 

Acetylene hydration reaction 
a9ain•t mercury cataly•t in 
acid medium 

obtained by the thermo-oxida• 
tion proce•a. 
Acetylene from the reaction 
gas is separated and concen­
trated with ammonia (selec­
tive solvent) 

carbide in water, type wet 
proce•• to obtain acetylene 
and bottlin9 on requeat at 
the pressure of a about 2Q bar 

4 

- colour, 0 Hazen max.lo 
• acidity, ' max. - o.0064 
- water, t max.0.25 

- acetaldehyde t 99-99.8 

- acetic acid, t max. - 0.2 
- water t max. - 0.2 

- Acetylene, t by vol. 
99.0 - t9.6 
U•ed fora "' ... 
- or9anio syntheai• vinyl 
acetate, vinyl chloride., 
taldehyde, dru9• 

ace-

- wldinq 

Acetylene, \ by vol. 99.0-99.6 
uaed fort 
- organic synth••i• vinyl ace­
tate, vinyl chloride, acetal­
dehyde, druqa 
- wldinq 
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19. FATTY-ALCOHOLS 6,000 

20. EPICHLOIOHYDRIN 15,000 

~l. FURNACE CARBON 100,000 

(HAF,ISAF,FBF, 
SRF,TYPE) 

3 4 

Fatty alcohol• from fatty acid• Acid index 
of animal or ve99tal oriqin or mq kOH/q - o.l min. 
from •ynthetic fatty acid• are 
obtained by direct hydzoqena-
tion 

Obtained fl'Om propylene and 
chlorine throu9h alyl chlori-
de, by it• chlorohydrati~n 
followed by dichlorohydrin•• 

- epichlorohydrin content 
• min. - 99.9 

- chlorinated products con­
tent, • max. 0.09 

dehydrochlorihation with lime 
lftilk 

• water content • max. - 0.01 
- den•ity kq/dm3 1.111-1.114 

Heavy hydroC"· 1rbons mixtures 
dehydroqenation reaction n-
qainst methane qas and air 

- •pecific surface BET, mq/9 
- iodine absorption index, 

mq/9 
- reaidue on •creena 325\ 
- volatilea, • 
Different value• for many 
type• of pzoduc:ts 

'·" N 

I 
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24. 

25. 

26. 

l 2 

HYDROCYAHIC ACID 12,000 

BISPHEHOL A 5,000 

METHYL MKTllA­
\.:RYLATE 

BUTYL ACETATE 

METHANOL 

12,000 

l0,000 

200,000 

3 

Methane, annonia and air 
synthesis on Pt/Rh catalyst 
(Andrua aov) 

Phenol condensation vith ace­
~~ ne against ion exchanger• 

Synthesis of acetone cyan• 
hydrine and methyl alcohol 

Methyl acetate eater exchange 
with butanol against sulphuric 
ac:id catalyst 

4 

HCH 95-98t 
CH 3COOH o.l-0.3t 
..,ater l.7-4.9t 

Melting point, 0c min.156 
phenol content t q o.l max. 
ash content t q max. 0.02 

Purity 98.S' 
boilinq temperature loo.&0c 
density o,943 kq/l 

butyl acetate 92t 
butanol It 
acidity o.o4t 

"' w 

' 

Modern methanol synthesis pro- Methanol content 99, St by wt, 
c:eas at 10" pnsaure and tempe- Water 
ratun using a copper catalyst A"9ton• conten~ 

0.02• by •ft. 
o. 0011 by wt, 
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29. 

30. 

31. 

1 

FORIQLDEHYDB 

FUFURYL ALCOHOL 

METHYL TERTIARY 
BUTYL ETHER 

(MTBB) 

BUTADIENE PROM 
c.; 4 PYROLYSIS 

CUT 

42,000 

82,000 

5,000 

15,000 

45,000 
75,000 

2 

50,000 
100,000 

BUTENE SEPARA- 60,000 
TION FROM BUTANE 100,000 
~UT 

3 

By methanol oxidation with 
air against silver catalyst 

Furfurol hydrogenation with 
ayntheaia qaa or hydroqen 
or hydroqen aqainat catalyst 

Selective addition reaction 
of methanol to iaobutene, 
catalysed addition ~~ hiqhly 
acid ion exchange reaina 

Prom pyrolyaia c4 cut by ex­
tractive dlatlllation •1th 
a aelecti'le orqanic aolyent 

Tec:hnoloqy of butenes aepara­
tion from butane-butene cut, 
by extractive distillation with 
selective organic solvent 

4 

Concentration, ' q 31 - so 
methanol content, ' 9 1 - 2.s 

acidity, ' q max. 0.02 

furfuryl alcohol content 
t min. 98.5 
water content ' max. - o.5 
furfurol content ' max. l.o 

MTBB content 98.5 - tt.s 
methanol content t max.o.s 
dimer• content, t max. o.s 
tertiary butanol content 
t max. 0.2 

butadiene 1 oonc••atration t 9 

min. 99.5 

Ut .. 

buta41ene content, ' max. 0.2 
acetylenes content, ppm max.50 

butene• cut 
n•i butene content t9 97-98 

butane cut 
n butane content t 9 97 -98 

isobutane cut 
i butane content ' q 80-90 
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v.1.2. Plaatomera and Elaatomera 

GENERAL PURPOSE 
POLYSTYRENE 
(CRYSTAL) 

GRAFTED HIGH 
IMPACT POLY­
STYRENE 

A.B.S. COPOLY­
MER 

HIGH-IMPACT 
t>OLYSTYRENB 

10,000 

11,000 

7,000 

11,000 

STYRENE-ACRYLO- 2, 500 

NITRILE COPO-
LYMER 

3 

Polymerization in charge sus­
pension 

Polymerization in ch.arqe a\1a­
penaion 

qrafted copolymerisation in 
emulsion 

Mechanical and chemical qraft­
inq 

Polymerization in charqe sus­
pension 

4 

food, pharmaceuticals, aro­
matic packs, electrotechni­
cal items, toya 

food, pharmaceutical and 
cos•tic pack•, electronical 
item•, toys, car industry 

food, pharmaceutical and 
co•metic pack• electrotech­
nical it ... , toys, civil 
works, refriqeration, car 
indu•try. 

"' "' I 

food, phanuaceutical and co•­
•tic packs, electzotechni­
cal items, toys, car industry, 
hydrotechnica, refrigeration 
industry. 

food, pharmaceutical and cos­
metic packs, electrotechnical 
optical items, toys 
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7. 

8. 

9. 

lo. 

l 

GENERAL PUR­
POSE AND FIRE­
PROOF POLY-

STYRENE "°"" 
(PEX) 

GENBML PURPOSE 
Ai:~D FIREPROOF 
GASIFIED-EXPAN­
Dl\8LE BEADS 

PVC SUSPENSION 

PVC EMULSION 

METHYL-POLYME­
THACRYLATE 

• 

2 

2,500 

7,000 

50,000 
150,000 

25,000 

l ,!>00 

3 

Expansion of 9aaified beads 
by means of steam 

polymerization in charge 
suspension 

Polymerization in su•pens~.C")n 
in reactor• 20-80 m3 

Continuoua polymerization in 
emulsion, atomizer drying 

Block (mass) polymerization 

• 

.. 
food packs, •hell•, plate•, 
toy•, thermal in•ulation•, 
hydroinsulations and phono­
in•ulations 

food pack•, ca•inq, plat.•, 
toya, thermal inaulationa, 
hydJ:Oinaulations, mould 
proce•sinq, phonoin•ulation. 

K•value • 64-74 
intrin•ic viscoaity-0;8-1,15 
pla•tifier ab•orption • 

80-105t 

k value • 55-70 

UI 
0 

•ulphated ash • max.2t 
thermal stability at l&o0 c • 
min.ls 

Plane ~indshield manufacture 
protection glass, ~atch and 
optic glass, prothesis manu­
facture 
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12. 

13. 

14. 

l 

POLYCARBOHA'l'E 

c5-usIRS 

INDENE RBBIMS 

POLYVINYL AL­

COHOL 

2 

400 
l,000 

s,ooo 
15,000 

2,500 

3,500 

3 

Transesterification and poly­
condensation of bisphenol A 
~1th diphenyl carbonate in 
melt 

Cationic oliqomerization in 
solution of p1per1l•n1c C11t 

Cationic polymerization, in 
solution of c9+cut 

Polymerization in solution 
and aaponiflcation 

4 

molecular we19ht • 25 ,ooo -
35,000 
shock resistance;> 470 kg crtt1 
cm2 
Martens teat;i' 11&0 c 

Soft•nin9 point • 75-11S0 c 
Iodine nwnber 150-200 g 
12/100 CJ 
applicationssreplae& colo­
phony, plastifi•r• for PVC 
varnish industry. 

Component for car tyres, 
technical rubber itau ~ 

~ 

Organic fillin9 and plastl- 1 

fl•r 
Varnish industry. 

Kvalue • 35 - 90 
hydrolysis de9ree • 98• 

ash content • max. 1.5• max. 
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POLYVINYL ACETAT& 2S,OOO 
AND COPOLYMERS 

LIQUID THIOCOLS l ,!>OO 

SOLi!> POLYACRYL- 1,000 

AMIDE 

j.>OLYESTERS FOR 
POLYURETHl\NE 
~'()A.MS 

• 

2,200 

3 

Polymerization in emulsion 

Formal condensatlon ..,1th •o­
dium polyaulphite 

Polymerization on a metallic 
strap 

Polyeaterification of adipic 
acid with a qlycol 

4 

- erection material industry 
- food indu•try 
- paint and varnish industry 
- adhe•ive 

- con•truction puttie•, ad­
he•iws 
- airplane sealinq materials, 
boat deck• • 

"' - molecular "9i9ht • 4,9•lo6 7 
U••d ln ••condary oil extrac­
tion, ..,ater treatment, ·mi­

ning industry, paper indu•try 
and food lndu•try. 

U•ed for vinyl resin• rubber 
plaatifiera, manufacture of 

pipe, fittin9•, 9a•keta elec­
tric cable•, tanks oil and 
aolwnt-resiatant floor• 
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ACRYLIC COPO­
LYMERS 

STYRENE BUTA­
UJ:ENE RUBBBR 

POLYISOP•NK 
k\Ji.SBBR 

CIS 1,4 taOLY-

2 

u,ooo 

so,000-100,000 

Jo,ooo-&o,ooo 

30,000 -

BUTADIENE RUBBER 60 1 000 

TBRPOLYMBRS 3 ,ooo - 5 ,ooo 

3 

Kmul•ion and •olu~:ion copoly­
mari1ation 

Kmul•ion copolymeri1ation in 
cold emul•ion in th• pre••nce 
of a redox initiatin9 •Y•t•m 

Solution polynmri1ation ~1th 
tetra component cataly•t 

Solution polymerisation ~1th 
•t•reo•pecific catal)'llt• ba• 
••d on Al and Ti 

Solution polymmri1ation ~1th 
Na and Al cataly•t• 

4 

- binder in textile indu•try 
- leather indu•try 
- cellulo•e and paper indu•t: 
- adhe•ive 

Type•• 1500, 1502, 1507, 
1501, 1712 

- CIS content l,4-aln,961 
- aah content - max. o.6t 
• Mooney • 75·85 

UI 
~ 

- cl• content 1,4 - 11•93t 1 

- jelly content, max.l,5t 
- a•h - max. o.5t 
- Mooney - 40-50 

- U••d for technical rubber 
lteata manufacture 
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24. BUTADIENE ACRY- 1,500 
~ITRILE CARBC)M.l-

U\'!'t;D LATEX 

(PERBUNAN) 

v.1.3. Chelftlcal Pibre• 

l. CAP~TAM 25,000 

i. ADIPIC ACID 7,000 

.. 

3 

Bmul•lon copoly .. ri•ation 
of butadiene with Jn9thacrylic 
acid and acrylonitril• 

oxime •ynth••i• from cyclo• 
bexanone and hydroxylamln• 
by Beckman tranapo•ition to 
lactam 

• 
- concentration - min.40t 
- acrylonitril• content 35• 
U••d in •ynthetic leather 
manuf actur• 

°' 0 

Pure cry•talli••d caprolacta• 
i• in kHpinq with interna­
tional •tandard• for fin• 
textile yarn•, tyre cord and 
indu•trlal yarn• a• far a• it• 
quality 1• concerned. 

Catalytic oxidation of cyclo- Whit•, colourl••• cry•tal• 
hexanol with 65•&8• nitric acid l()()t&O containin9 99.5• adi• 

pic acid. Th• adiplc acid can 
be mainly u••d for th• manuf ac 
ture of •ynthetic fibre• pow 
lye•ter fibre•, preparation 
of •oftener• for pla•tic 
•ynth••i• of polymer• of fou 
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POLYNITRILE 
ACRYLIC PIBRES 

2 

25,000 

POLYESTER PIBRES 35,000 

3 

Copolymerization of acrylo• 
nitrile, -methyl •tyrene 
and vinyl acetate in redox 
ay•tem 

DMT eater interchange ~1th 
ethylene glycol and poly­
conden•ation of re•ulted 
diethylene glycol tere-

4 

polyurethane type •ynthe­
•1• of polye•ter pla•tic• 
•ynth••i• of hexamethylene 
di amine 

!~!P!!.l~~r! 
- title, den - 1.5,3,&,12 
- tenacity 9f/den min.2.5 
- ahrinkaqe, ' max.2 
- breakin9 elongation t 26-30 
- ~hitene•a, t min.75 

!iR.J!Jl 
- title, den 3 °' -- tenacity 9f/den min. 2.5 1 

- nominal 'Ni9ht, gr/m - 21 
- breaking elongation, tll-20 
- 'lhit•n••• 'min.77 

Polye•ter fibre• 
1.3 den 3x4 d*nc6·den 
cotton wool flax type 

type type 
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POLYESTER 

~·UTILE YARNS 

2 

8,000 

POLYESTER 15,000 

TKXTURIZED YARNS 

~ 

3 

phthalate 

Claaaical spinning of poly­
ethy leneterephthala te chipa, 
drawing and textile proceaa­
ing of yarns 

High apeed •pinning from poly 
ethylene terephthalate chips 
melt and drawing t.exturiz·lft".J 
of obtained yama 

4 

Title 
1.3 den 3x4 den 6 den 

Tenacity 
gfYden 5.5 4.6 4.6 
Elon-
9a ti on 20 35-40 25-50 

White, twisted (200-2000 tvi••• 
/m) 

textile yamas 
title dtex S0-1671 
tenacity g/dtex m!n.4.6s 
breaking elon9ation, ' 26 t4s 
ahrink•CJ8 at 200°c,• 8tl.5 

Texturized yarns, white or 
dyed, twisted (40 twiata/m) 
or nontwiated 
title, dtex 70-167s 
tenacity 9/dex 3 
breaking elonqation,t 25t5 
shrinka99 at llo0 c, ' max.lo 

°' hi 
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1. POl.YAMIDIC 4,000 
STAPLE FIBRES 

a. POLYESTER INDUS- 3,000 

TRIAL YARNS 

3 

Continuous pcly ... risation of 
caprolactam, spinnin9, dra'f-
in9 and f ibree packin9 in 
bales 

HiCJh apeed •pinning of poly• 
ethylene t ... phthalate melt 
and further proc•••lng of 
filaments and yarn• 

4 

Staple fibre•• 
- cotton type, finen••• 1.2+ 
2.5 dtex and cutting len9tha 
of 30 - 60 cm 
• "fOOl type1fin•n••• 3.5+ 
6.& dtex, and cutting length• 
60 - 160 lnlll 

- flax type1finen••• 8-15 dt• 
cuttin9 len.,th• 60-150 1111n 

The nwnber of crimp• range• 
from 3 to lo cm for all ca••• 

Industrial yarn• ll00/200d•~, 
multiplied t'fi•ted, po•t-
treat•d1titre, dtex llOO-t90C 
tenacity 9/d tex, min.81 
breaking elongation, \ 13 t51 
•hrinka99 at 16o0 c, ' 3 

0 

"' 
' 
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POLYETHYLENE 
GLYCOL ADIPATE 

POLYAMIDIC TEXTILI:: 

2 

300 

YARNS 5,000 

POLYAMIDIC TYRE 
CORD 7,000 

3 

~•t•r1f1cat1on ot adipic 
acid ~1th ethylene9lycol 
and di•continuou• polycon• 
d•n•ation of resulted 
monomer 

continuou• polymerisation of 
caprolactam, yam •pinn1n9 by 
extrusion ot mal.ten poly• 
amid• chip• and their tex~il• 
proet1a •in9 

Continuou• polymerisation of 
caprolactam, yarn •pinnin9 
from molten polyaad.de chip• 
and their textile proc•••in9 

4 

Appearances ~hit• flak••, mol• 
cular ~•i9ht 20001 vi•co•ity 
at 7o0c, c•t 428·5901acidity 
index max.2 

Pineneaa, dtex 22/6 - 110/201 
fin•n••• variation factor, ' 
11tax. 2,51tenacity, 9/tex min. 
3.21•lon9ation, ' 30-40 

0\ .. 
Pinen•••• dtex 1400 1866 1 

Nominal dtex for 
final yarn and 1400/ 1866/ 
fabric 390x2 330x2 
Breakin9 load, 
daN min, 21 21 
Tenacity,9f/dtex 8.3 8.1 
Yam •tren9th, 
kqf, min. 20 25 
Breakin9 elon9a-
tion, ' 20 20 



0 

14?. 

13. 

• 

•l 2 

DM'l' RECOVERY FROM l,~00-25,000 

POLYETllYLENE-TERE-
M°t9JaATE WASTES 

POLYESTER WASTES 2,600 
RECOVERY BY 

GLYCOLYSIS 

3 

Thermo-catalytic decoq>o•i­
tion of polyethylene tere­
phthalate waste• aqainat 
•thyl alcohol 

Polyethylene terephthalatM 
wa•t•• destruction by bolling 
with ethylene 9lycol in excess 
and polycondensation of obtain­
ed 9lycolyaia product 

• 

4 

The recovered DMT 1• fed bacl 
to the baaic proceaa for 
poly••ter fibre manufacture. 
The quality of recovered 
DMT ia1appearanoe, white 
flake•1appearanoe, colour­
leaa .. it, aolidification 
temperature, 0 c 110.631 
acidity index, max.o.o7r 
~latiles.t max.o.l1iron 
content,•l••• than 0.0001. 

°' "' I 

Black polyethyleneterephtha­
late chip• apeclflc vl•coait~ 
¥30+301COOH 9rou1>9, max. 45, -dlethylene9lycol, ' 3.5, 
softening point, 0 c ndn.251 
Chip• are used for poly••t•r 
fibre manufacture. 
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LACTAM RECOVERY 
FROM SOLID POLY-
AMIDIC WASTES 
AND FROM MONOMER 
WATERS 

POLYAMIDE CARPET 
YARNS 

2 

4,000 

3,000 

V.1.4. Rubber and Pl~atlca Processing 

TYRES MANUFM:TURING To be establish-
PLANT ed dependinq on 

requirements and 
economic effi­
ciency 

3 

Depolymarization of solid 
polyamidie "1astes and eapzo-
lactam separation by distil-
lation from the eAtractiuu 
"later 

Continuous caprolaetam poly­
merization, spinning by yarn 
extrusion of polyamide chip• 
and yarns textile processin~ 

Manufacturing process i• 
suitable for tyre destination 
lcar,truek,tractor, and their 
~onstruction (diaqonal or ra­
dial, textile/textile, textile/ 
metal or all steel) 

4 

Caprolactam appearances 
- solid- ~ita, cristalline 
- molten transparent liquid, 
- free of visible impurities 
- eolidification points 

0 c, 68.6 

Pineneas,dtex 1330 1330 1330 
x2 xl 

Tex deviation, 
t max. +12 +lo +8 

TO" strength, 
kg min. 

- - -
3.5 6.S 9.5 

According to international 
standards 

"' "' 
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RUBBER CONYt.'YER 
BELTS PLANT 

RUBBER HOSES 
PLANT 

RUBBER PRESSED 
GASKETS PLANT 

RUBBER V-BELTS 
PLANT 

HU AND J..D POLY­
a;;THYL~NE BLOWN 
FILM PLAN'l' 

2 

To be establish­
ed dependinq on 
requirements and 
economic e ff i­
ciency 

Ditto 

Ditto 

Ditto 

Ditto 

3 

Manufacturinq process is suitable 
for the production of textile 
fabric, or steel cord reinforced 
conveyer belts 

4 

max.'fidth 2000 nn 
max.tensile strengths 

4000 "CJ/cm 

'l'extile and/or 'fire reinforcement, Lo" and high pressure 
braidinq or spiraling are used 
depending on the hoses range of 
application (pressure, temperature 
handled fluids) 

Manufacturing process is Ru!~able 
for compres&ion curin9 of rubber 
or rubber-metal qaskets for va­
rious destinations 

hoaes according to inter­
national standards 

~ 

According to the inter- -..J 
I 

national standards requi-
rements 

Manufacturing process is suitable Lenqth 600-5000 mm 
for the production of industrial 
or vehicle V-belts ... 
HD and LO polyethylene chips 
extrusion and blo'finq 

According to international 
standards 
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I~TECTION MOULDING To be establish-
PLASTIC PROUUCTS ed dependin9 on 
PLANT 

POLYETHYLENE AND 
PO!.YPROPYLENE PIP~S 
PLANT 

A.a.s. OR POLY­
s TYRENE SHEETS 

PLANT 

P.v.c. TUBES PLANT 
FOR I • P. Y. f BERGMAN) -
AND I.P.~.Y. (PANZER) 

ELECTRIC INSULATION 

PLAIN OR PRINTED HD 
AND LO POLYE'tHYLENE 

SAC KS AND MGS PLANT 

requirements and 
economic effi­
ciency 

Ditto 

Ditto 

Ditto 

Ditto 

3 

HD and LO polyethylene, poly­
propylene, polyamida, poly­
styrene ABS, PVC etc. chips 
are fed in the injection 
machine and moulded 

The pipes are manufactured 
from polyethylene and poly• 
propylene chips by extruaion 
process 

The sheets ar~ manufactured 
from A.B.s. or P,s, chip• by 
~ide die extrusion and sheets 
calenderinq 

The tubes are manufactured 
from P.v.c. c~ip• by extruc­
tion process 

The manufacturinq process 
consists of the HO-PE an~ 
LD-PE chips by extrudinq and 

4 

Acc::ordinq to international 
standards 

Ditto 

Ditto 

Ditto 

Ditto 

°' CD 

' 
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blo~in9 

V .2. BASIC CHEMICAL INDUSTRY 

v.2.1. £!e•ical Synthesis Products 

ACRYLAMIDE 

ACETYL..~LICYLIC 

ACI'l 

1,000 

400 

The acrylamide i• prepared by 
auccessively passin9 a •i~tu~• 

Acrylmnide, aolution, 40-
48t 

of ~ater-aerylonitrile through 
three reactor• ~here a cu cata­
lyat in ~•t•r auspension i• 
continuously recirculated. The 

ra~ acrylalld.de solution i• con­
centrated by evaporation and 

It i• u••d for polyacrylamide 
manufacture in or9anlc •yntheaJ 
induatry 

i• purified by paasin9 it throu9h 
ion exchan99r column• 

The acetylsalicylic acid i• The obtained 99.St acetyl-
obtained by salicylic acld acetyla• aalieylie acid 1• u••d in 
tion ~1th acetic anhydride usin9 pharmaceutical induatry 
a process of our o•m conception 

• 
°' '° 
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1'ENZOIC ACID 

1' .. URFUROL 

FUIU'UROL AND 

CELLOFODL>ER 

SALICYLIC ACID 

2 

400 

s,ooo 

so,ooo 

l,~oo 

3 

The benzoic acid i• obtained 
by catalytic toluene oxi~•z­
inq in air using a proce•• of 
our conception 

4 

Benzoic acid i• utilized •• 
intermediate aqent for dye­
stuff, drug• and food indua­
ry 

Manufacture of !urfurol by acid Purfurol used for furfurol 
hydrolysis of pentoaanea con- alcohol, furanic resins, aol-
tained by the ra~ materials vent refining of oil and 
used and distillation of re- qaa oil etc. 
aultinq furfurol containin9 
~ater 

.... 
Purfurol and cellofodder are 
obtained by uainq a process 
of eur own conception 

Purfurol u•ed for furfurol 0 

alcohol, furanic resin, 
solvent refinin9 of oil 
and gas oil 

The salicylic acid ia obtained Th• salicylic acid i• uti-
baaed on Rolbe-Schmidt synthe­
sis, by means of a carboxylat­
in9 reaction of phenol ~~.~.h 

carbon dioxide, uainq a process 
of our own conception 

liz•d in paints and drugs 
industry 
Salicylic acid, ' min.99.2 
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1. MALATHION 400 

a. SINORATOX 3,200 

9. PARANITRO'l'OLW::N~ 3,000 

3 

Malathion is an e11tulsi fiabl• 
concentrate, obtained from di­
methyldithiophoaphoric acid 
and dimethylmaleic eater, using 
a process of our o"ln concep­
tion 

Sinoratox is an emulaifiable 
concentrate baaed on dimethona­
te, obtained from dimethyl­
dithiophoaphoric acid and mo­
nochloroacetamide, uainq " 
process of our own conception 

Paranitrotoluene is obtained 
by toluene nitration and ob­
tained isomers mixture dis­
tillation 

• 

4 

Active substance content 
371 
Malathion is uaed as 
pesticide in agriculture 

Active •ubatance content 
35t 
Sinoratox is used as pes­
ticide in aqriculture 

Paranitrotoluane 96-99• 
~ 

ParanitrotoluanQ is an 
intermediate aqent for 
paints and druqs indus­
tries 

-.I .. 
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HIGH AJ.COHOLS 

MONOMENS 
BUTYL ACRYLATE, 

2-ETHYL-lt&<YL 

ACRYLATE 

2 

8,000 

ETHYL AND METHYL 8,000 
ACRYLATE 

TECHNICAL n-BUTYL 
ACETATE PLAN1' 

10000 

J 

'?he products an obtained from 
the esterification of acr"•lic 
acid ~1th butylalcohol, 2-e­
thyl-hexyl alcohol respective­
ly, a9ainst sulphuric acid 
as a catalyst and under mode­
rate temperature 

The ethyl and methyl acry­
late are obtained by acrylic 
acid eaterification ~ith 
ethanol ~r methanol under ca­
talytic and temperature condi­
tions 

Catalytic esterificat!.on of 
acetic acid ~1th n-butyl al­
cohol 

4 

Purity ts 
Butyl-acrylate • 98 
2-ethyl-hexylacrylate198.S 
Th••• monomers are uti­
lized to obtain acrylic 
polymer• and copolymer• 
•• ~•11 aa in dyestuff 
indu•try 

- ethyl-acrY.late 98\ 
- methyl-acrylate min.98\ 
Th••• product• are requi­
red in the polymerization 
and copolymerization pro­

cess•• 

- N•butyl acetate concen­
tration • 92-98\ 

.... 
N 

- di•tillation rean9e1ll&-12a:c 
120-127 c 
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13. EDIBLE GELA- 500 Manufacture of edible qe- Edible gel•tin•1 
J.' INE MNUFAC- latine from deqrea•ed cat- Appearance splat•• 
TURING PLANT tle bone• colours yell~ 

Moiature11nax.lS• 
A•h1max.2t 

14. EMULSIFIERS FOR 1000 Dodecyl benzene aulphonic Appearance at 20°c, 
l>HYTOPHARMACEtn'I- acid is neutr•llzed ~1th hy- vi•cou• U.quid 
CAL PRODUCTS drated brine in hydrobu- Colour• bro~ 

tanolic aolution foll~•d pHI 6 9 8 • 
by .. ttlinq concentration Application1emv\•ifier ..,j .. ...., 
up to 70\ and •tandardizinq for phytopharmace~tic I 

~ith variou• in9redient• •ub•tance• 

15. CATIONIC PRODUCT 2000 Diecontlnuoua proces• conai•t.- Quaternary ammonium salts 
in9 in tertiary amine •yu- •olution ~1th 38-40\ 
thesis from short amine• and active •ubstance, in ~•-
Na •alt of fatty sulphated ter or butanol 
liquid phase at avera99 pre•-
sure and high temperature, fol-
lO'oled by quaternization .... •.th 
methyl or benzyl chloride in 
acqueou• or alcohol medium 
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16. ETHYLENDIAMINOTE 2000 

TRA ACETIC ACID 
AND ITS DI- AND 
TETRASODIUM 
SALTS 

17. PLASTICIZERS 54,000 

3 

R., Na4 EDTA i• obtained from 
the reactions of NaCN aolu­
tlona 1CH2o, EDTA acid 25t so­
lution of NaCN. The reaulted 
ammonia 1• absorbed and deli• 
vered aa 25t bution. EDTA i• 
precipitated by tzvatln9 it 
~1th H2so4 , then is filtrated 
and dissolve~ in NaOH 

The manufacturing proce•• con­
si•t• of an acid component 
(phthalic ftnltfdride, adipiric 
acid) esterification ~ith an 
alcohol (octanol or butanol) 
against catalyst, followed by 
the obtained product neutrali­
zation. The purification ~• 
done to retouch the colour and 
remove the volatile•. 

4 

EDTA acid1purity min.t 99.5 

N•2EDTA1purity ' min. 99.S 
Na4£DTAapurity • min. 98 

Dioctylphthalateapurity, 
min.t 99.5 
volatJ.lea, max.t o.4 
Dibutylphthalate1purity, 
min.t 98.5 
volatilea 10. 5 
Dioctaladipate1purity, 
t min. 98 
voltatilea, t max, t.6 

.... .. 
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BONE GLUE MANUFAC- 7000 
TURING PLANT 

ANTI~IMNT H 
(FLECTOL TYPE) 

800 

3 

Th• bones are crushed, cleaned, 
degreased ~ith extraction 9a-

4 

Th• bone qlue is u•ed 
in '«>Od indu•try, textile 

aoline, deainfected and aubj•c41- indu•tEY, paper and mat-
ed to alternatinq •team and 
hot ~ater treatments to extract 
the qlue. The re•ulted 9lue 
polutions are filtered, concen­
trated and refriqerated. The re­
fri99rated glue 1• chopped, 
dried ~1th hot air and packaged. 

Flectol i• obtained by auwtonw 
polycondensation ~1th aniline• 

ch•• indu•try 

Antioxidant H - Similar 
to the foreign product 
Plectol i• u••d •• anti­
oxidant, in rubber com­
pound• providin9 them 
~1th re•i•tance a9ain•t 
oxidizing ozone, a.a.o. 

ut 

' 
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~YNTHJ:;'l'IC FATTY 

ACIDS PLANT 

ME'l'HYLAMINE 

ETHYLAMINll:S 

2 

5,000 

6,000 

yielding mono­
mathylamine, di­
•thylamine, tri­
methylamine 

4,800 

3 

The synthetic fatty acid• are 
obtained by catalytic oxidiz­
ing of paraffin at avera99 
temperatures and lo~ pres•ures 

~he process is based on mixing 
the methylalcohol usinq a de­
hydrating function catalyst in 
fi~ed layer for reaction. 'l'he 
reaction proce•• is continuou• 
and a variety of ratios can be 
obtained bet~en the end products 
depending on the process 

4 

Saponification index 

c5-c6 - 387 

c7-c9 - 417 
c10-c14 - 260-290 
c14-c18 - 230-260 
c19-c22 - 195. 
over c22 - 40-96 

End product quality 
purity ' MMA DMA TMA 

99 99.S 99.S 

The process is baaed on the syn- End product quality 

.... 
0\ 

I 
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23. ISOPROPYLMtINE 6,000 

~ 

3 

theaia bet"'9en ammonia and 
ethyl alcohol against a nickel 
- baaed catalyst in fixed 
layer for the reaction. The 
reaction proc:e•a i• continuous 
monoethylamine being quantitA­
tively predominant 

The proceaa ia baaed on th• 

ayntheaia bet"8en ammonia ~ith 
acetone and hydrogen uain9 a 
dehydrating catalyst baaed on 
nickel on fixed layer for the 
reaction. The reaction proaeaa 
i• continuoua, yielding monoi­
sopropylamine. The ~hole dli•o­
propylamin• is recirculated to 
the synthesis in mixture ~1th 
unreacted acetone 

4 

MEA 
purity, I 99.2 

I•opropylalld.ne 
- purity • 99.51 

DEA TEA 

99 99.2 

- bOilinq point• 33° 

-

-.I 
-.I 

• 
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ALKYLENAMINE 3,600 

CYCLOHEXYLAMINE CHA 3,000 

AND DICYCLOHEXYL- DCHA 200 
AMINE 

3 

The process i• based on the 
liquid phase reaction bet...een 
ammonia and ethylene dichlori­
de at averaqe preasure and 
temperature 

Cyclohexylamine aynthesi~ i• 
done by cyclohexanol ammono­
lysis in gaseous phase against 
catalyst in fixed layer at 
abt. 150-18o0 c and average 
pressure. 
The reaction is follo"9d uy 
synthesis condensation and 
components separation by dis­
tillation 

4 

Uaed as intermediate 
a9ents in orqanic pro­
ce•••• and industri•• 
such as paper, epoxi­
resina, detergents 

CHA 

purity,t min. 96 

boilin9 point 
OC 133-135 

DCHA 
95 

253-256 

... 
°' • 
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N-ETHYLCYCLOHEXYL­
AMINE 

DIISOBU'l'YLAMINE 

ORTllOPllENYLEN­
Dl~MINE 

2 

3,000 

2,400 

600 

3 4 

N-•thylcyclohexylamine i• U••d a• intermediate 
obtained from the reaction be- a99nt in peaticldea 
t...aen cyclohexylamine and 
ethyl chloride aqainat so• 
NaOH 

The process use• the cat.u.y­
tical aectton in qaeeous pha•• 
at average temperature and 
pressure bet..,.en annonia and 
isobutanol 

27t ammonia solution in excess 
reacts ~ith orthonitrochloro-

manufacturing 
98t purity 
847 kq/-3. dnesity (20°c) 
l67°c boiling point 

U•ed a• intermediate 
a99nt for orqanic ayn­
t:heei• and herbicide• 
preparation 98' purity 

Used a• intermediate 
a9ent for pe•ticide• 

benzene and by alllftOnolyaia, manufacture 
orthonitroaniline result•, this 98• purity 
being separated from the reac-
tion mass and reduced ~1th so-
dium sulphide to orthopbenylen-
diamnie 

• 
"' I 
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29. ETHANOL-AMIN~ 3,.>00 

Y.2.2. Pharmaceuticals 

l. Yl'IMIN F 

3 4 

The process uses the reaction Used for purifying the 
bet"'8en ammonia and ethylenoxide qa••• is inhibitor for 
at average temperature and detergent industry for 
light pressure cooling mixture, photo 

industry 

Vitamin F is obtained from 
sunflo~r oil by sapon~fi­

cation splitting, eaterifi­
cation, neutralization and 
distillation 

98' MSA purity 
97.5' DEA purity 
98• TEA purity 

Yi tamin F is in accordance 
~ith Romanian and inter­
national quality r•CJU­
lationa 

CD 
0 
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J.. RAFOXANIDE 20 The manufacturinq process start• Content in rafoxanide is 
from dichl~ronitrobenzene and 98\ 
para-chlorophenol ..,hich, by Size of particlessbelO"f 5 
condensation turns into nitro- Meltinq points172+176°c 
diphenylether1thia is re~uoed 
to aminodiphenyl ether, that, 
by condensation ~1th salicylic 
acid and iodination turns into 
3.5 diiodine-3-chlorin•-4-(p- CD --chlorphenoxi) •alicylanide-
rafoxanide 

3. SILIMRINB 2 Silimarine is obtained by Silimarine pO"f•er i• in 
extraction ~ith solvent from accordance ~1th the inter-
fructus aillybum marianum, national requlations 
follo..ed by concentration 
and precipitations 
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CONDI'°IONING OF 
PEN.FUSABLE SO­

LJTIONS IN GLASS 
BOTTLES 

2 

150 thou. bottles 
of 250-500 ml/y 
2 million bottles 
of 100-500 ml/y 

INJECTABLE SOLU- 400 million 
TIONS CON~ITION- phiala/y 
ED IN PHIALS 

SODIUM SALICYLATE 500 

3 

Preparation of perf usable 
solutioras is made by disso­
lution o, ·ru9s in di•tilled 
~ater, filtration on sterile 
filters, filling and closing 
of bottles, sterilization, 
control, labellinq, packinq 

The drugs to be adminiae.red 
through injections are made 

4 

The products comply ~ith 
Romanian and/or u.s.P., 
B.P. pharmacopeias 

Phials with pharmaceuti­
cal products compli•• 

by active substances condition- ~1th Romanian Pharma-
in9 in phials under aeve1.'fl! copoeia IXth edition and 
purity conditions 

The manufacture of a:,dium 
aalicylate consists in the 
neutralization of salicylic 
acid ~ith sodium aalicylate 

the international phar­
macopoeias USP, B.P. 

Sodium aalicylate com­
plies with internal and 
internationa! quality 
standards 

~ 
I 
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VITAMIN PP 

LIDOCAINE 

UNIVERSAL PLANT 
FOR CONDITION­
ING DRU§ INTO 

PILLS (TASLETS) 
AND DRAGKES 

2 

300 

10 

soo.s,ooo 
mil.tablets/y 

3 

The manufacturinq of vitamin 
PP consists in amidation of 
nicotinic acid ~ith ammonia 

The manufacture of lidocain• 
consists in chlor:oacetilatioh 
of dimethylaniline, !ollo"9d 
by the condensation ~1th di­
et.nylamine 

The prooaas consists in·' homo­
genization wet 9ranulatinn, 
qrain drying, tabltttd.ng (and 
coating) and packin9 
All these operationsare me­
chanized. 

4 

Vitamin PP complies ~1th 
international quality 
standards 

Lidocain• aompli•• ~1th 
internation&l star.darda 

Product• comply ~1th t~e 
RolNlnian Phal"llacopoeia 
IX•th edition, and ~1th 
International Pharmaco­
poeia• (B.P. USP) 

°' w 
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UNIVERSAJ. VEGE­
'l'AB!.E t:;XTRACTS 

PLANT 

UNIVERSAL Vt;Gt;­

T•DLE 'l'I NCTURI:;$ 
PLANT 

UNIVERSAL P~NT 

FOR PRODUCTION 

OF SOLU'l'I ONS 

FOR IN'l'ERNAL 

ANO £.<'l't;RNAL 

USE 

2 

200 

loo 

60 million 
bottles/y 

3 

Veqeta~le extracts ean be 
obtained from herbs by tre•-­
inq them ~ith a solvent to 
extract the active principle, 
follo-.ed by entraining concen­
tration, sattlinq and filtra­
tion 

Tinctures are liquid pre"o­
rati ons obtained from herbs 
by the extraction of active 
principles 

Druq solut ion of intern~l and 
external use can be prapar41d 
by the dissolution of the subs­
tances that make up the active 
principle, addition of preserva­
tives, flavourinq snbatancea, 
filterin9 and packin9 of the so­
lutions 

4 

Ve9etabl• extract• com­
ply ~ith the Romanian 
Pharmacopoeia and Inter­
national Pharmacopoeia• 
(US~, B.P) 

The tinctures comply ·~1th 
the Romanian Pharmacopoeia 
and ~itb International. 
Pharmacopoeia• 

The solutions of internal 
and external use comply 
~1th Romanian and Interna­
tional Standard• of Qua­
lity 

c;o .. 
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LECITHIN::: 

NORAMIDOPYRINUM 

NETASULFONICUM 

~TRICUM 

DEX TRAN 

i 

so 

70 

50 

3 

Lecithine is obtained by 
extraction ~1th solvent from 
sunflo~er or soya qroata, fol­
lo"'8d by concentration, p:re­
cipi tation, filtration and 
dryinq 

4 

Th• lecitbine p~der 
compli•• ~ith Romanian 
and/or u.s.P., B.P. 
Pharmacopoeias 

The noramidopyrinum metaaulfo- Th• product compli•• ~1th 
nicum natricum manuf acturinq 
procea• lie• in a aequence of 
chemical reactions atartin9 
~1th pyrazolone methylation 
and continuinq ~th nitralion, 
reduction, aodation, hydr:olyaia, 
condensation, purification 

The manufacture of dextran i• 

Romanian and/or u.s.P., 
B.P Pharmacopoeias 

Th• product• oextran 70,000 
based on suqar fermentation fol- Dextran 40,000 and 2,000t 
lo'Md by hydrolyses and re- S,000 comply ~ith interna-
peated fractioninq tional atandarda 

CID 

"' I 
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16. 

17. 

18. 

l 

ASCORBIC ACID 

(VITAMIN C) 

INSULIN 

PARAACE'IYLMtINO 

Piii.NOL (PARA­

CETAMOL) 

2 

150 

so kg/y 

100 

3 

The ascorbic acid (Vitamin C) 
process starts from 9lycos• 
or sorbitol as feedstock and 
develops along the Rischsteia. 
stages 

Insulin can be obtained from 
beef pancreas by repeated ex­
tractions with ethyl alcohol 
follo...ed by purification 

The manufacture of product 
consists in nitrosation, fol­
l0"'9d by reduct! on and ac:e­
ty lation. 

4 

Ascorbic acid (Vitamiu C) 

complies ~1th Romanian 
and/or u.s.P., B.P. Phar­
macopoeia• 

The product compli•• with 
Romanian and/or B.P. 
Pharmacopoeias 

The product comµll•• ~1th 
Romanian and/or B.P. Phar­
macopoeias 

= 
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20. 

21. 

22. 

l 
. 

AMINOPHENAIONUM 

PLANT FOR MET-
FORMIN 

QUAIPHENESINUM 

IUl:PARIN SODIUM 
SALT 

2 

100 

16 

6 

l 

l 

Aminophenazonum is ootained 
startin9 ~1th the methylation 
of pyrazolone, follo"9d by 
nitroAation, reduction, hydro-
lysia, formi.lation and purifi-
cation 

Metformin is obtained by con-
densation of dir.ethylamine 
hydrochlorid~ ~ith cyanquani-
dine 

The process includes este:ifi-
cation and condensation 

Heparin is obtained from beef 
lunqs by acqueous extraction, 
acidulation precipitation and 
purification 

4 

The product complies '4ith 
Romanian and/or B.P. Phar-
macopoeia• 

Ditto 

°' "' 
' 

Th• product complies '4ith 
quality standard• 

Ditto 
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24. 

25. 

l 

PYMIOLONE 

ATROPINE SUL-
PHA'l'E 

CONDITIONING OP 
PERFUSABLE SOLU­
TIONS IN NON-
1''-"'IC P. V. C. 

BAGS 

2 

500 

110 

4 million ba9s 
per year (250 ml, 
500 ml) 

3 

Pyrazolone is obtained by a 
-succession of reactionssdiazo-
tization, reduction, aynthe-
sis, condensation, cyclization 

Atropine is obtained fxoa.1 Radix 
&.llladonnr• by extraction and 
: ·uri fication 

4 

Application a intermediary 
for aminophenazonum 

Atropine •ulpnate i• in 
accordance with Romanian 
and/or B.~., u.s.P. Phar-
macopoeias 

~ 
~ 

Preparation of perfusable •o- P•rfuaable aolutions are 1 

lutiona filtration on ateril• pharmaceutical product• of 
f~lters, filling of baqa ~1th •pre-injection• qrade, 
solutions and their tiqht sea11- complyinq,~ith th• Romanian 
in9, sterilization, asaemblinq Pharmacopoeia IX and ~1th 
of perfusion instruments ste­
rilization etc. 

International ones .; USP, 
BP) 
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26. 

27. 

28. 

l 

SOOIUM GLU­
TAMATE 

CALCIUM GLUCO­
NATE 

RACEMIC CALCIUM 
PAN'i'OTHENA TE 

J. 

100 

500 

loo 

3 

Sodium qlutamate is obtained 
from qlutamic acid and sodium 
hydroxide 

4 

Sodium qlutamate compli•• 
~1th international •tandard• 
Applicationsin food industry 

Calcium 9luconate can be obtain- Calcium 9luconat" c~~ ... ·pli•• 
ed by electrochemical oxidiz- ~ith Romanian and interna-
inq of glucose, after crystal­
lization, filtration, recrys­
tallization calcium 9luconate 
for tablets or injection• 1• 
obtained 

tional atandards 

The racemic calcium pantotnena- The pr~>cut compli•• ~ith 
te manufacturinq con•iat• in USP provision• 
pantolactone and sodium beta-
alanine preparation follo'4ed 
by condensation of these t..o 
intermediate products 

s 
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JO. 

31. 

l 2 

ISONICOTINIC 

ACID HYDAAZIDE 

10-20 

DIE'l'HYLllALONIC 

ES1'ER (INTER­

MEDIATE FOR 

~.!tBITURIC 

~YNTm:SIS) 

500 

Multipurpose plant 
for aorphine deri­
vates (base codeine 
h~drochloric or 
phosphate codeine, 
and dionine) 

3 

The Manuf acturinq process 
consists of the foll~inq 
staqesa 
- ~sterification of i•oni­
ootinic acid ~1th butanol 
- Butyl ester of i•onic:oti­
nic acid condensation ~1\:.u 
hydrazine hydrate 

4 

Isonicotinic acid hydra­
z id• complies ~1th Roma­
nian and international 
pharmacopoeias (R.fs 
u.s.p.,e.P.) 

Diethylmalonic ester 1• manu- The product compli•• ~1th 
factured startinq from 110no- Romanian and internatio-
c:hloroacetic acid by c:yanidinq nal •t•ndards 
hydrolysis and saponification. 
Sodium malonate obtained 1• ato-
mized then esterified ~1th 
ethyl alcohol and rectified 

By morphine methylation or 
ethylation morphine derivate• 
(codeine, dionine, respecti­
~ely) are obtained 

Products quality comply 
~1th R.P.,u.s.P. or B.P 
provisions 

'° 0 
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lS. 

36. 

l 

UNIVERSAL PLAN't 
FOR ODOURS SYN­
'l'HES IS PRODU<.'TS 

MANUFAC'l'URING 

• 
UNIVERSAL PLANT 
FOR VOLATILE 
OILS 

PLAN•t FOR CAL­

Cl UM GLUCON0-

1.AC"l'ATl:i: 

2 

70 

loo 

200 

3 

The manufacture consists in 
esterification condensation 
and rectification 

4 

Products quality meets the 
international norms 

Volatile oils are obtainP~ from Volatile oils meet the Ro-
seeds or fruit of some medici­
nal herbs by extraction ~1th 
solvents follo"8d by concentra­
tion 

Calcium 9luconolactate is nb­
tained by calcium 9luconate 
condenstno ~1th calcium lac­
tate and atomization 

manian and intemational 
quality norms and are used 
as adjuvanta in dru9s, 
food industry and cosmetics ~ 

• 
The product complies ·~1th 
Romanian and/or USP r BP 
pharmacopoeias 
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v.~.3. Organic o,xeatuff 

ORGANIC PIGtG:;NTS piCJ1n9nt manufac-
OF AZOIC ANU turinq of 900 

~uROMOPHTHAL TYP~ aaoic and chromo-
phthalic type 
700 line 

3 

Consists !n diazotization of 
intermediatea containinq an 

amino group and in couplinq 
~ith other intermediates 

4 

- HR yello~ pigment quality 
of Permanent yell<>"f HR, 

C36H32Cl4,N&08 yellO'ol pow­
der, insoluble in solvents 
of any kind 

- G orange piqment accord­
inq to G orange pic;rmant 
c32H24o2N8c1 2 oranqe po..,_ 
de r, insoluble in 'fater, 
soluble in concentrated 

H2S04 
- FB red piCJ1n9nt, guality 

accordinq to foi:eic:pl 
standard re carmine piq-

ment C30H3107H4 SCL red­
dish pot4der 

- BR red chromophthal pi9-
ment, quality accordinq to 
Geqnale liqht red BRA, 
c38H22o4N6c15 red po~der, 
very CJOOd resistance, ineo­
luble in •.rater 

• 

'° w 

' 
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vP'l'ICAL 81.EACH­
ING AGENTS 

~PECIAL (CATI­
ONIC) BASIC 
mESTUFF 

2 

1,700 

1100 

3 

can be obtained by the reac­
tion of 4,4-diamino stilben­
zene-2, 2-diaulphonic ac'~ 
(DAS acid) and cyanuryl chlo­
ride (2,4,6 trichloro 1,3,3 
triazine) follo...ad by the re­
placement of remaininq chlori~ 
ne atoms in cynuryl chloride 
by the amino group, alcoxy or 

pheno~ 

Process consisting of the fol­
lo•dn9 main a ta9es: 
- diazotization - coupling -
alkylation - filtration -
drying 

4 

The quality of optical 
stilbenzene-triazinic 
bleachers is •imilar to 

the forei911 products 

Those dyestuffs ha,,. 
hiqh•r tinctorial qua11-
tie• 1 stron9 dyeinq inten­
sity, variou• and shiny 
shad•• (from yello~ to 
green) very qood liqht 
~etnes• dry f rictlon f.a•t­
neaa 
From the range of •r.ecial 

'° .. 
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DISPERSION 
DY~'l'UFF 

• 

2 

1,000 

3 

'1'ro prooasses1 
- condensation of aniline ~ith 
various orqanic compounds and 
acidulation of resultinq pro­
duct, 
- diasotization and coupling 

4 

basic dyestuff• produced 
belo~ are qiven those of 
types 
- Maxilonrot GRL 
- Maxilonqelb 2RL 

- Maxilonblau GRL 

The product• are used to 

dye polyester -triacetate 
fibre• 
Product I corzespond• to 
Tera•ildunkenblau RB-Ciba­
Gei91 
Product II corre•ponds to 

Cibacet Bl• 2R (CIBA), 

setacil Blue RS(Gy) Arti•il 
Blue (Sandos) 

'° UI 

• 

Product III corr••pond• to 
Fovonmarinenblau 2Gl (Sandoz) 
Samaronmarinenblau GCHoeclwt) 
Tera•ilmarinenblau GL (Ciba­
Geiqy) 
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V.2.4. Chlorinated Products 

SIMAZIN 3 ,'100 

as ~•tta.ble po~der 

~ith 50\ active 
substance 

CHLORINE AND S0,000 

SODIUM HYDROXIDt; 100000 

• 

3 

Simazin results from cyanuryl 
chloride condensation ~ith 
ethylamina in aqueoua medium 
against a hydrochloric acid 
acceptor 

Chlorine and caustic aoda 
are obtained by electrolyai• in 
electrolysis cells ~1th tita­
nium diaphraCJlf' and anode• of 
CMDT type 

4 

End product quality• 
- active substance 97\min. 
- moiature 
~ sodium chloride 

l•max. 
l•max. 

- hydroxiderivatea+ 
chlorotriazines ltmax. 

End product quality• 
- Chlorine 

- CL2 97-99t V/V 

- H2 0.1-0.st v/v 
- o2 o.S-2\ v/v 

- Electrolytic lye 
- NaOH 120-140 9/l 
- Nacl 180-120 9/l 

•o 
en 
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J. ATRAIIN 2,000 Atrazin i• obtained by cyanu- End product qualitys 

!) ,:>00 ryl chloride condenaation in - active substance 
aa active substance organic aolvent (xylene) ne- content 97tm1n. 

dium ~ith ethylamine and i•o- - moi•ture ltmax. 

propylamine aqainat a hydro- - sodium chloride ltmax. 
chloric acid acceptor - other derivative• ltmax. 

4. PHOSGEN~ s.ooo Catalytic eyntheai• of phoa- End product qualitys 

10.000 gene from c12 and CO under - phoapne 9 9tm:ln. by .. "lft 

specific condition• of tampe- - ch.i.orine o.o4tmax. by "t 

rature and p:reasure • HCl o.ltmax. by 'ft 

' 
'° ... , 

s. CARBON 'l'ETRA- 40,000 Propylene thermal chlorina- End product quality• 

~dLORID& AND ti on carbon tetrachlorides 

PEICH.l.ORSTHY- - di•tillation range 

LEN!:: (ASTM) 76.7 ,to.s0 c 
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- acidity 
- humidity 
- c 2cl 4 
• CHC1 3 

neutral 
SO l'Pm 
lOO ppm 
350 ppm 

Perchloroethylene 
- di•tillation ranq• 

CA~TM) 121 10.s0 c 
- humidity so ppm 
- APHA colour 2 S max. 
- turbulence nil '° • 
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v.J.l. Fertilizers 

AMMON!~ 

AMMONIUM 
NITRA.Tll: 

2 3 

V.l. INORGANIC INDUSTRY 

900 t/d~y 

300,000 

Basic Kello99 conventional 
process 

Consists in 48-62• nitric 
acid neutralization ~ith am­
monia 9as at 4.7 ata pres­
sure 

4 

- NH 3 99.9\ by ~ei9ht 
- 1120 max. o. l t by '4ei9ht 
- oil max. 5 ppm 
- Carbon dioxide 1• ob-
tained as secondary pro­
duct ~ith a purity of 98\ 
by vol. co2 as a9ainst dry 

9a• 

Alllftonium nitrate 
~ith 34.5\N ~ith 26•28\N 

(ni trochalk) 

Aspect 1 prilla · prilla 
Grain 
size 1 90\ bet..,.en 85t bet,~een 

1-4 mm 1-S mm 
lfumiditys o.7\ max. l\ max. 

'° '° 
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3. UREA 420,000 STAMICARBON atrippinq pro- - nitrogen ~ontents 
cesa 46.3\ by "'t· min. 

- humiditys0.3\ by "ft.max. 
- biuret o.9t by "'t• max. 

4. SUPERPHOS- SSP 30,000 t The process applied i• claa- SSP contains 18t P2o5 
PHATES P2o5/y sical dry one, uainq a au- active substance and TSP 

TSP 80,000 t perphosphate reactor 45\ P2o5 , active aubatance 
P2o5/y Superphoaphatea grain size 

ranges bet"'8en 11"'6mm 
I 

s. NITROPHOS• 100,000 NORSK-HYDRO process NP qrade o.75 - 21110 
.. 
g 

!>HATES INP. NPK qrad• o.1s-21110,3s" 
NPK) <~>x2o - optional 

6. DIAMMONitJ4 100,000 t/y Phosphoric acid neutralization OAP qrade1 13.514710 
l'HO&PHATE (OAP) P205 by ammonia 
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V.l.2. Inorganic Pz:oducts 

1. DILUTE NITRIC 240,000 Catalytic burnln9 of ammonia 65' HN03 
ACID and absorption in ~ater of 

nl troqen oxides 

2. SULPHURIC ACID 100,000 Double catalJ!•l• min. 96' u2so4 
FROM SULPHUR 200,000 

J. SULPHURIC ACID 100,000 SC-SA and DC-DA proce•• C•lnql• - min.96' H2so4 
FROM PYRITE 200,000 catalysis, aln9l• absorption, 

double catalysla•double absorp- ... 
0 

tlon) ... 
4. SULPHURIC ACID so,ooo SC-SA process - min.96' H2so4 

FROM NON-FER~US 235,000 

.'4ETALLURGY FLUE 
GAS~ 
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a. 

9. 

l 

PHOSPHORIC ACIU 

BORIC ACID 

SODA ASM 

CAUSTIC SOOP. 

SODIUM BI­
CHROMA'fE 

2 

110,000 

s,ooo 

so,ooo 
!>00,000 

25,000 
100,000 

10,000 

25,000 

3 

Wet '1ihydrate prooesa from 
phosphate rock 

Saturated borax solution treat­
ing ~ith sulphuric acid 

Ammonia prooeas 

4 

- 52-54• P2o5 

- technical - min.98• H2B03 
- pharmaceutical 

- min. 99\ H2Bo3 

- min. 99• Na2co3 

Soda ash solution cauatie4zin9 - min,98• NaOH 

lime lumps 

Chrome ore alkaline oxidation - min,99• Na2cr2072H2o 

.. 
2, 
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11. 

12. 

13. 

1 2 

SODIUM PERBORATK 5 1000 

BARIUM SALTS 
uaco

3 
aac12·2e2o 
BaS04 
aa(oH> 2·an2o 
Na2s 

l,UOO 

10,000 

BO~ 10 1 000 

SODI~ SILICATE S,000 
20,000 

l 

Decahydrate borax alkalini• 
zation follo~ed by oxidation 
of rnataborate formed 

Baryta reduction ~1th coke, 
follo~ed by different reayent• 
react~ons (HCl, n2so4 , 

Na2co3 etc) 

Di•aolution of borax or• and 

re-crystallization of t .Jrax 

Soda ash and quartz sand 
mixture are malted in a va­
riable ratio 

4 

- active oxyqen content 
min.lo 

min. 98t Baeo3 
min,92-96• Bac12•2H2o 
min.96t &aso4 
90·95t BaCOH) 2•au2o 
58•62\ Na2s 

~1n~99r5t Na2e4o7•loH2o 

min.98tnNa2o•m s102 

-0 
w 
I 
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17. 

16. 

l 

ALUMINIU4 
SULPHATE 

TECH NI CA Lt 
~DI&Lll: AND 
PHARMACEUTICAL 
SODIUM DICAR­
BONA,'i; 

POTASSIUM CAR• 
BONATE 

PRi;CIPITATED 
\..ALC IUM CAMBO­
NA'l'i: 

SILICA C".EL 
(IO~OSIL) 

2 

l0,000 

100,000 

5,000 

20,000 

6,000 

12,000 

10,000 

20.000 

1,000 

2,000 

3 

Aluminium hydroxide ~ith 
sulphuric acid reaction 

Carbon dioxide reaction with 
sodium carbonate solution 

Carbon dioxide reaction ~1th 
potassium hydroxide solution 

Lime milk carbonation 

•1on-exchN\qe• process from 
sodium silicate solution 

4 

min. 8·15t Al 2o 3 

- technical min.91.S\ 
NaHco3 

- edible min.98,S\ NaHco3 
- pharmaceutical 

- min. 99. 5\ NalJC03 

- min,99t R2co3 

- min. 99t caco3 

- ~ater absorption 
capacity 30•60t 

-0 .. 



0 

19. 
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22. 

l. 

l 

SODitll TRI­
POLYPHOSPHATE 

2 

10,000 

20,000 

SODIUM SULPHITE 20,000 

SODIUM SULPHATE 100 t/day 
FROM PHOSPHO-
GYPSUM 

CHLOROSULPHONIC 
ACID 

35 t/day 

V.l.l. Inorganic Pigments 

YELLOW IRON 
OXIDE 

500 

l,000 

3 

Purified phosphoric acid neutra­
lization •"1th sodium carbnna~e 

Sodium carbonate solution 
reaction ~1th so2 9as•s 

Phosphoqypsum (from H3Po4 
production) reaction ~1th 
sodium carbonate 

Sulphuric anhydride reaction 
~1th hydrochloric acid 

Air oxidation of iron scraps 
over a ferrous au\phate ao-
1 ution 

.. 

- 87-94• Na2S03 

- min.97.St Na2so4 

-- min.94t HS03Cl s. 

- min.82t as Fe2o3 
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J.. RED OXIDB 500 Yello•.r iron oxide calcination min.97' •• Fe2o3 
1,000 

l. IRON BLACK 200 Precipitation ann partial min.95\ ae Fe2o3 
oxidation of ferrous •ulph•t• 
solution 

4. IRON BLUE 300 Potassium farrocianyde and min.18' re (CN) 
6 

ferrous sulphate reaction 
follo~d by oxidation ~1th ... 
potassium chlorate ~ 

5. CHROME YELLOW 500 Precipit.at!on of sodium bi- min.48\ PbCro4 
1,500 chromate ~ith lead basic ace-

tate 

6. MOLYBOt:NUM R~D 200 Precipitation of lead com- min.lSt Cro3 
pounns ·~1th sodium chromate, 
tn0lybdate and sulphate mixture 
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1. C KROME GREt;N 500 Coprecipitation of blue iron, min.St 1"e (CN)6 

1,000 basic lead acetate and souium min.8.S\ Bao 

bichromate min.11.St cro3 
min.50\ PbO 

8. CHROMI\IC GR.t;EN 500 Reduction of sodium bichromate min. 90t cr2o3 
\J4'IDE ,.,1th sulphur 

9. IINC YELLOW 500 Zinc oxide and hydrochloric min.l:St ZnO 

1,000 acid reaction follo~d by pre- min. 42t cro3 
cipitation ~ith sodium and .. 

0 

potassium chromate mixture 
.... 

10. WHITE ZINC OKIDE s,ooo Zinc vapours oxi ·.at ion ~i th min.99t zno 

10,000 air 

11. CADMillt PIGM~NTS 100 Reaction of cadmium •"1th ni- min.96\ CdS 
tric acid, follo,.,ed by cadmium 
sulphide precipitation 
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V.4. UTILITIES AND SERVICES 

V.4.1. Industrial PO'oler Plants 

Auxiliary plant 
for controlled 
extraction of 
hot gas heat 
"'1th large con­
tent of so2 and 
so3 for energetic 
steam production 

3-25 Gcal)h 
according to ca­
pacity of tech­
nological plant 

Thermal plant for Modules of steam 
combined produc­
tion of steam 

hot "'ater and/or 
'-'ann "'ater for 
technological 
processes 

boiler hot ~ater 
boilers and Wlitu 
for conditioninq 
of steam bet~en 
o.l-100 Gcal/h 

Combinations of recovery 
units '"ith forced circula­
tion. 
Mixlnq of boiler ..,ater •"1th 
make up "'ater and special 
starting methods can avoid 
acid de.., point 

Boilers ..,1th recovery line on 
the exhaust qas circuit pro­
ducing thermal ener~y in eco­
nomical conditions 

4 

Through automatic control 
""' can assure energetic 
parameters of steam or 
technological aqent. 

Thermal enerqy is f~rni­
ahed throu9h auxiliary 
installations automatica~­
ly controlled tor as­
sumln9 the needs of user 

.... 
0 
CD 

I 
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Po ... r plant for Modules of boilers 
COllbined produc- and tu.cbines from 
tion of electric S t steam/h to 
po""8r and thermal 300 t/steam/h pro­
po"'8r for tech- ceased for techno­
nolo9ical proces- logy in a ranCJ8 of 
sea o.15 MPa•6MPa 

Plants ..,1th or9a- Modulated units of 
nic, •ineral oil 
and do-tther• heat 
transfer fluids 
for tebhnologi­
cal processes 
&teated ..,1th 
standard fuels 

300,450,7SO,ll70, 
1400,1750 and 
3500 kW ..,1th tempe• 
rature difference 
of 20 1 301 40,SO K 

3 

Boilers ,~1th solid, liquid and 
qaseous fuels for producing 
steam of medium and hiqh para­
meters ..,1th turbogeneration 
proce ssinq steam from aource 
parameters to those required 
by consumer 

Heating of thermic agent• i• 
done through standard fuel 
combustion ..,1th quaranteed 
efficiency of 85t 

4 

Steam paramat.era arr 
automatioally controlled 
bet...een the limits re­
quired by the standard• 
of thermal enerqy fur -
niahinq 

Temperature of heat car­
rier i• controlled in a 
'!2 K ran99 ..,i th increased 
reliability -a, 



0 

,) . 

6. 
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Plants 'fith Modules of 60, 
or9anic min•- 90 kW co~binations 
ral and do'f- of irodulea to 
therm heat trans- 270 kW. Temperature 
fer fluid• for 
t¥chnolo91cal 

proca•••• "'1th 
electrical 
heatinq 

difference 20,Jo, 
40, 50 k 

~penda on requests 
number and •1•• of 

3 

Heat 111 produced throuqh 
ele ctr.· i cal re11 is tors 

Heatinq of hot 'fater 'fith steam 
in inatallationa 'fith heat 

Thermal ut111-
t1•• plant for 
t.yre cu1·in9 

pre•••• 

curing presses (i.e atoraqe and r•cyclinq 
car, truck, tractor 
and OTR qiant tyre) 

Heating and cool• Mcldulea of heatinq 
in9 ...,ater plant 
for curing rub­
ber endless be .l t 

pre•••• 

and storage for 1, 

2,4,6 and 8 stan­
dard curinq and re­
pairing pr••••• 
Modules for con-

Heating throuqh mixinq ..,j,t.h 
ateam in heat storage unit•r 
cooling •dth recyclinq •.rater 
at cooling to•"8ra 

4 

Temperature of thermal 
a9•nt i• controlled in 
a ±0.~ k 

Water pressures are con­
trolled in a +0.2 MPa 

-ranger 'fater temperatures 
are controlled automati­
cally in a t2 K range 

Water temperature ia au­
tomatically controlled 
around 458 ±2 K. 
Pressure is controlled in 
a l.a .. 2.2 MPa 

~ 

~ 

0 

.. 



0 l 2 J 4 

trolled coolin~ 
of one or t'fe> 
pieces 

... Thenaoregula- o • .L - l G cal/h secondarr heat carrier (•.ra- Temperature and pre•sure 

tion unit• tor ter) circulates through conlers for extruder or calender 

calenders and and heaters and 1• returned to 1• kept in the limit• 

extruder• com- technolo91cal equipment. Opera- imposed by the technolo9Y .. -pressing alter- tions are automatically control- -
nate phases of led dependinq on the technolo9i-

cooling heating cal needs. 

'· The l1ft0re9ula- 0.1-1 Gcal/h Secondary heat carrier (~ater Temperature and pressure 

ti on mi t11 for circulates successively throu9h tor extruder or calender 

calenders and a cooler and a heater. In cool- i• kept in th• limits 

extruder• com- in9 phases electrical heater 1• ir .. 1"lo••d by the technology 

prisin9 alter- not in function 

nate phases of 
coolinq-heatin9 
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lo. 

11. 

12. 

13. 

l 2 

Fuel oil depart- 20-100 rn3 

1Mtnt 

Refrigerating 
plant ..,1th Ll­
tnl Wft bromide 
(solution ab•orp­
ti on) 

Me f rigeratin9 

Uni ta of o. 9 or 
2 Gcal/h 

Modules of o.os, 
plant ..,1t.h com- 0.1,0. 31<>. 4 
press ion Gcal/h 

Instrument air 
unit 

Units of 45,~o, 
lso,soo,1200,1doo 
4,000 and lo,ooo 
Nm3/h 

3 

Diacharqe atoraqe •nd expedition 
of liquid fuel• 

4 

Absorption, desorption ,.,,.~.er Cooled •o1ater t,.. 278 I< 

vapour• in lithium bromidu aolu• 
tlon 

Cooling of aecondary carrier 
ls done through evaporation of 
ammonia (freon) liquefied through 
mechanical COJnt'rtt••ion .and con­
denain9 ..,1th coolin9 water 

Salta in •o1ater t> 238 K 

Mechanical c:cmpresaion followed De.., point 243K at atmoa­
by coolin~ and ra.., ••parati01i~r pheric pres•ure 
condensed ..,a~~r and finiahin9 01 

adsorbent material• or expansion 
and electric heatin~ 

.. .. 
N 

I 
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2. 
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J. 2 

v.4.2. Water Treatlft8nt Facilities 

WA'l'll:R TREAT• 
MENT 

FULL WATER 

Di:MINERA.LIIA­
TION FACILITY 

Clarified ..,ater 
output up to 
30,000 cu.m/h 

Module W\it• of 
10 cu.m/h to 150 
cu.m/h 

3 

Water clarific ation in recir­
culated and suapandad aluJqe 
aettlinq tank• •"1th additional 
coa~ulanta and flocculm'tll and 
in pressure mechanical •and 
filter• 

The solved salt• aonta1ned in 
..,at•r are removed by cationic 
and anionic ion exchan99r•, 
anionic staq• can include also 
a co2 deqa•ifier 

PARTIAL WATER 
O!i;MINERl\LllA­

TION FACILITY 

Modules of lo cu. l'\/h ca2+ and M92+ inns contained i:i 
to 150 CUel'\/h ..,ater are removed by ,.,.al. acid 

cationic and atron9 acid. Na-~a­
t1onic ion exchan9er~. co2 1• 
removed in the de9aaifier 

4 

Clarified ..,ater can be 

u••d for any 1nduatriel 
purpo••• i.e. make up 
..,ater for coolinq to...,.r• 
as ..,ell as drinkinq ..,a­
~r 

Ele~trical conductivity 
of demineralized ..,ater· 
2-0.2 S/cm Sio2 
20-50 ppm 

... ... 
w 

' 

Total hardnes~ m-equivalent/1 
o.os 
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6. 

l 

WATER COOLING 
TOWERS 

JU;COVERY OF OIL 
PRODUCTS FROM 

UNDl:;RGROUND WA• 
T~R 

l'I REFIGHTING 

SYS,'EM 

2 l 

Units of 20-100 cu.m/h Wat•r i• sprayed ln the 
500 cu.m/h,1000 cu·m/h cooling to~er and cool•d in 
4500 cu.m/h,. To- air-atz:eam supplied by h~.9h 

tal capacity up to capacity fans. The umpereturt, 
36,000 cu.m/h of the ~arm ~ater i• reduced by 

a gradient of lo0 c 

Oil output abQut 
1,200 t/y per base 
hole 

Foam output up 
to so,ooo cu.m/h 

In the oil-contaminated under• 
ground ~ater baaehol~• have to 
be drilled. Water la boosted 
in special oil separator• ~hen 
the oil products are recov.red 

The mechanical foam 1• m~~• of 
••ater and foaminq liquid by 
noans of foam ~eneratora. 
Mechanical foRm extinguish•• any 
oil products fire in indu•trial 
spRcea in about lo minutes 

4 

Cooled ~ater can b• us•d 
for any kind of industrial 
heat exchanqera 

Recov.r•d oil products can 
be ua•d as fuel or recycled 
in oil refinery and ~R-
ter can be sent to indus­
trial consumer• or back 
in the under9raund de­
posits 

Fir• extin9uiahin9 foam 

for oil product• fir•. 

-.. • 
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v.4.3. Solid Materials Loading, Unloadina, Storing, 
Ba9gin9 and 'J.'ranseort Installations 

UNLOAMNG RAMP up to 3 1 000 t/h 

FOR RAil.WAY 
WAGONS WITH BULK 
MTJ::RIALS 

STOREHOUSE FOR Any storing capa-
BULIC. MATERIALS city according to 

Buyer'• request 

SILO up to 10,000 m3 

for one cylindri­
cal column 

S'l'OR~YARD WITH Any capacity ac-
OVERHEAD TRAVEL- cording to 
l.ING CRANE Buyer's request 

Unloadinq of bulk qranular or 
po~der ~aterials from rail~ay 
~a9ons ~1th gravitational auto­
matic unloading outside the 

rails 

Storing of bulk granular or 
po~der material• in closed areaa 

Storing of po~dery or small nr~tn 
size, easily runninq mat~rialawhic:h do 

not agglomerate or cake. 

Storing of materials ~hich are 
not •.reather sensitive and have 
a lar9e and/or uneven granulation 

4 

.. .. 
"' t 
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6. 

7. 

l 

AU'l'OMA 'l'IC BAG­

GING LINE AND 
RAILWAY WAOONS 

WAl>lNG 

2 

up to 1,200 ba9s/h 

BAGGING PALI.ET!- up to 3,000 ba9S/h 
ZING ~ND SHRINK and up to 100 pal-
WRAPPING LIN& lets/h 

3 

Pac:kin9 of po~der or 9rai1& 
products in open baqa and load­
ing the full bags in rail"lay 

"'BfJons 

Packing and shrink•.rrappinq in 
shrink-film in order to store and 
dispatcn the po..,der or granular 
pruducts in open or valve ba9• 

LINE FOR PJU::­
PARATION OF 
SHRINKWRAPPED 

PALLETLESS UNI'I' 
LGW>S 

up to 2 t/collective Separate packaqes are conveniently 
package and up to 
80 collective pack.­
ages per hour 

arran~ed in successive ro•.rs and 
strenf]htened "11th shrinkable fntls 
so that the collective p~cka9e 
should be after"lards lifted and 
transported by a fork-lift t~uc:k 
~ithout needing a pallet 

4 

.. -°' 
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~--~~~~--~.-.----------------------------------------------------------------------------------------------------·---------.___.. 
b. 

'· 

10. 

HIGH WAREHOUSE 

FOR PALLE'l'IZED 

MATERIALS 

BW.J( MATERIALS 
LOADING PLANT 

IN'l'O RAILWAY 

WAGONS 

SHIPL<»PER FOR 

BAGGED PRODUCTS 

AND BULK Mt\­

TERIALS 

Any capacity ac­
cording to Buyer's 
request 

up to 1,800 t/h 

up to 2,soo ba9•/h 
or, for bulk ma­
terials, up to 
1,000 t/h 

An efficient, completely auto­
matic solution for atoraqe of 
different various materia~• 
stacked on pallets or boxpal­
leta in racks ~ith direct ac-
cesa 

Po~der or granular bulk ma­
terials, automatic ~•ightn9 
and leading into rail~ay ~a9-
on• 

Bagged or bulk product• loading 
into sea or river ship•, bring­
ing at the same time the ba~~ 

and the bulk materials ~u th~ 
storing place of each ~ithin 
the ship cargo hold 

.. .. .... 
t 
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1. 

2. 

l 

HARBOUR TRANS­
FER PLANT FOR 
BULK MATERIALS 

2 

Any capacity ac­
cording to Buyer'• 
request 

3 

B~lk materiala \1nloadin9 from 
sea or river ahip•, intermediate 
storage and dispatch to conau­
mers by land transport means, or 
the same in the reverae ~ay 

V.4.4. Maintenance and Repair Faciliti3s 

REPAIR SHOP 

CHARGING STA• 
TION FOR AC• 
CUMULl\TORS FOR 

JSJ..ECTRIC VE-

H ICJ..ES 

Determined by the vo- Cluaical 
lwne and complexity 
of •c:hanical, elec-
trical and automation 
equipment 

l>etermined by the de- ~1th or ~ithout the de­
sign, number and duty tachnent of th~ electric 
of elec:tr1c vehicles 
on the platform in 
question 

vehicles 

4 

After the achieving of the 
planned repair• the tech­
nological equipment in 
question 1• brought to i­
nitial functional parammters 

The maintenance in normal 
operating condition of the 
accumulators ••1th ••hich 
the electric vehicles in 
question are equipped 

.. .. 
CD 

' 
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PROTECTIVE 

EQUIPMENT 

LAUNDRY 

2 

IJete rmined by 

quantity, type 

and "'Orkin9 am­
bience of the 

protective equip­
ment 

Norrnal 
Chemical 

J 4 

The laundry has to keep 
the protective equipment 
of the personnel "'orkinq 
in the unit or industrial 
complex as clean as re­
quired by h79ienic norm• 

.. .... 
'° 
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VI. JS1E ENCE LIST 

IPBOCllIM enqineering potential in the i11ple181lta­

tlm of c:belld.cal plants md in providing various ccn•ulting ser­

vices has been m:ateriall•d in aiany ac:bie"VeJDents listed io a se­

parate Refezence List. 
!be experie-=e CJained o,,er its lcng practlm in de­

signing c:be111ical and petrochelld.cal plants, the close c~opera­

tlm with msearch scientists and wide c~operatlm with well­

known ccmpanies in other comtries are warrants for good cmault­

ing en9ineerin9 services for which IPROOIIM takes full mapmai­

bi ll t.y. 
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IEl'EJEMO: LIST 

IPIC>OIIM'S ERGIHEBRIHG ACl'IVI'lY OUl'SIIE ROMJRIA 

Ref. 
no. 

0 

1. 

2. 

3. 

4. 

s. 

'· 
7. 

8. 

Project den"91.natim 
profile,capacity 

1 

A. Pro~ects set !!! overseas 

Acatylsalicyllc acid plmt,90t/y, 

Sm Cim 

Sulphuric acid plmt en pyrite, 

215,000t/y, Samun 

Single auperphosphate plm t 

(18' P2o5 ), 229,000t/y, Elazi~ 

Sodimr. products complex, El-Mex-

&lexmdria 

- Sodiwri cammate, 100,000t/y 

- Caustic soda, 45,000t/y 

- Soda ash (dense) 32,500\:/y 

- Sodi mr. carbmate technical 

4,000t/y 

pham.aceutical l,OOOt/y 

Sodium products coq>lex, Shiraz 

- Soda ash (dense) 53,000t/y 

- Edible sodiwn bicad>cnate, 

10 ,OO~t/y 

Sulphuric acid plmt en •ulphur 

100 ,OOO-.':/y, .Abu Zabaal 

Polynitril aczylic fibres plmt, 

10 ,OOOt/y, HM ju 

TSP Co1rplex-Ron (t~m-Jtey deli-
WI)') I 

- sulphuric acid 560,000t/y 

- phosphoric add 165,000t/y P2o5 

Locatim Year R!sazks 

2 3 4 

P.D.R. 1958 

Koma 

Tmkey 1971 

Tumey 1971 

Egypt 1973 

Iran 1973 

Egypt 1973 

P. D.R. 1S79 

Korea 

Syria 1980 
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- TSP (47tp20 5 ) grmulated 
450,000t/y 

- AlwdniUll! fluo%ide J,OOOt/y 

- Auxilia:iy sects.ens 
9. Extension en '&azqa Thermal Jordan 1982 

power plmt, 12 llf+lSOt/y staia 
10. Aniline plmt, SO,OOOt/y tSSR 1982 
11. _.orJC&ldehyde plait I-II-III tl;SR 1983 

120,000t/y (each) 

12. Vitadn c plant, 500t/y Mexico 1984 
Guadalajara 

13. Vi tudn C plant, lOOt/y P. D.R. mder 
Chon9jin Koma cmstructim 

14. Sodi Wl· bi chror-ate plant, Tuney ditto 
10 ,OOOt/y, Elaz19 

15. Fertilizer Complex Tm9lin9 Anhui Qiina ditto 
- phosphoric acid, 61,200t P2tJ

5
/y 

- DAP, 6~,000t P2o5/y 
16. Extensim of sodi un: products Irm 

Conplex, Shiraz: 

- Soda ash 100,000t/y 1981 
- Absozptim-distillat.lcn for mdl!r 

100 ,OOOt/y cald.natad soda •h cons tructi en 
- Cad>maticn for 100,ooot/y soda ditto 

ash 
17. Amonia storage, Alkhaim Iraq ditto 

1,SOOt 

18. Bme glue plant, Karachi Pakistm ditto 
1,200t/y 

19. V-belt factory, 5 11111.pca./y Nigeria ccntracted 
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21. 

22. 

1. 

2. 

3. 
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1 

Actl w sd>sUllma extractlan 

mit froe plmta 

Act1 ve ad>atmms extractlcn 

fromt plmts 

Vinyl polyacetate cmplex 

B. Studies mad de•lgns 

2 3 

Runda 1984 delivezed 

through 111100 

Tmunia mder 
cmatructlm 

Gzeece cm tracted 

Fe u1b111 ty • tudy for a pbmpb<>.- _ . Chi le 

rous fertlli zer c:o11plex 
1971 

BquipMDt drwings specific Bmgary 1974 

for sodium products electrolysis 

plant 

Equipsent drwings specific Yugmla- 1975 

for a sodlma products electroly- via 
•is plmt ,Pmcevo 

4. Peasibili ty study en the fluorine 'l'misia 1982 

tuz:ning to accomt f ror. the phcs-

s. 

'· 
7. 

phori c acid plants in Gabes 

Feasibility study for a fertili­

zer complex 

Feasibility •tudy for a dlloro­

•odic products cmplex 

Peuibility atuc!y for a PVC 

Moz~ 

bique 

Moz~ 

bique 

Bmgla-

co11plex dash 

197' 

1979 

1980 

8. Peuibility study for a fertill- Thailmd 1983 

zen casplex (umicnla, una 

sulphuric acid, phmphoric acid 

MAP /D», HP (NPK) 

c. Brpert1• md Technical AB•i•tmce 
a 

1. 'l'edmical usistmm for pesti- 'lbailmd 1973 by UIIDO 

cides industry Phillppi-1974 

nea 
Indcnesia 

Mal••i• 

Nepal, India, 

Afganistan 
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2. Tecbnical ••iatmce for Algeria 1977 by 111IDO 

pesUcldes indmtzy 

3. Technical •sistance for petro- Bigeria 1978 ditto 

c:bemcal industry 

4. 'ntcbnical ••i•tmm for tbe Jtumda 1980 c11tto 

utillzatim of Qivu lllke natural 

9• 
s. Expert!• ~or the lluldea nit~ Pllkl•tm 1980 by OUDO 

pbmphatea plant 

'· 'ntdmical espertim for tbe up- Pekiatm 1981 

dating of gypsmn cmvenion to 

... cniaa pbmpbate cmplex Deudlel 

7. Start-up md q>eratim of the Libya 1982-

PVC plant built up by Kll~W 1984 

Gen.any 

8. 'ntchnical-eccnolll1c eJipertim of Subia 1973 by UiIDO 

the basis of a naticnal petro-

chencal industry 

'· Dealgnln9 md teaching activity Algeria 1974 

•signenmt at CUIER ( Olntm 

Dtlwnltaln de Recbercbe•) 

10. Ccnsultmt of the gowmmnt Riger 1977 by tliIDO 

in indm trial electro-energetics 

11. '!edmlaal ••istmce for the A199ria 1975 

State cmtrolllng Orgmi• .. 1983 

de em trole -ntdmiqm de la 

cmstructim 

12. 'l'ecbnlcal •11lshnm for Ar919ntlne 19 82 by Oil DO 

••tablishing a petrocbelllical 

coaplex. 
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VII. AOOIESS POR ADDITiatAL IllPORMkT.!Of 

1. OIEMICAL lllD PZ'J'IUOIElfICAL MDIISTRr 

Splaiul Independani.e1 206. Phme1 0.26.20170039 
Buchuea~Pmtmla 

2. IPm<JIIJI - mIM DGDlltBRDIG CU..-Y POR CJIElllCAL 

DDmTRr 

19-21 11.Balnescu Stneq Phme 1 lL 79. 401 '18Jex 119071 
796 37 Buchueat - Rmamia. 
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VIII ~ex - EXAMPIES C. TEOINICAL SHEETS 



.. 

PROJECT 

Editlm 

1 

Process 
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Origin 

RD 

Engineering 

IPROOIIM 

Benzene alkylat:im with prcpylene vlth format:im of 1•~ 

p~lene benzene, midatlm of 1acprtp7lene benzene to laoprapy­

Jane benzene bydroperoside md its dec:Dllp091t1m agalnat •alph~ 

ric acld to acetme md phenol. 

1'!e ds tock 

Benzene: density at 20°c, gJc:a3 - 0.876 - o.88;solldifi­

cat1m point - 0 c +5, distillat:im - initial 0 c - 79. 4 

- final 0 c - 80. 4 

5 - 96t diatllls within a degne range of auim - 0.61 

propylene: propylene, t min. - 80, propme t -x. - 201 sulphur, 

pplt max. - 10. 

Deacriptlm 

Phenol and acetme aanufacturing process 11pplled in 

plants in Rcieania cown the following main stages: 

- benzene alltyliition vitb prcpylene in the pntsenca of catalyst at 

230°C md 35 at1D1 

- aeparatlm of propme, benzene md isoprcpylbenzene in a 3 

colmn ayatea1 

- i•~rcpylbenzene oxiwt:im to iscprq>ylbenzene hydrcperoxide 
-.rain•t catalyst at 100°c md 6 at., 

- iacprcpylbenzene bydrcperoxida J9cmpm1t1m against sulphuric 

acid to amtme and phenol1 

- acetme md phenol aeparatlm md puri ficatim in a 7 colum 

systar-1 

- phenol ncowzy fm• phenolic tan. 

JPltOOIIM 

...._im En91neerin9 Ce11pmy for 

Olellical Indmtzy 

Addn••: 
19-21 M.Emneseu Stntet 

79637 Bucbanat R0111111ia 
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PHEt<Cl ACE10t£ FLON SHEET 

PHENOL 

Specific Ccns9t:ims 

The •pecific cm••mptions aze giwn per 1,000 kg phenols 

- beazene t - 0.968 

- prcpylene 100• - o.548 

- cooling water (28 - 38°c) • 3 - 700 

- elactrical power, kvh - 295 

- tbenial power, kcal·· 1. 135 x 106 

End Product Quality 

Phenols 

- appearmce vhi te czyat •ls 

- colour Hazan 5 
- CCIUJ19latin9 point 0 c - + 40.8 

- 1111.scibillty with water, lp phenol at 13p water at is.s 0c 
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Phenol ls m lmportmt 1.ntermdiate product for fibre 

1.ndmtzy b•ed en cq>rolactaa to obtain ncnylpbenol, blsphenol, 
•tc. 

Acetme1 

- appearmca 1 clear colorless liqald 

- aped.fie gravity g/ca3 - 0791 - 0795 

- d1at1llat1m rmge at 760 tarr, 0 c - +55.6 - 56.6 (98• by vol.) 
- nals tmca at pemmgmate, - 8 

Acetme ls a solvent wltia L' vlda 11PPlicat1cn fieJ.d. 

Comae rci al Installaticna 

Rmiania bas 111plemented md q>erated plmts of the fol­

lowing capacities : 45 9 000t/y phenol, 25 ,OOOt/y md 50 ,OOOt/y 
phenol. 

Ecol09ical Aspects 

Phenol md acetme manufacturing plmt does not came 
pollut1m of air, gromd or water. 

The plmt could yield gaseou efflmnts ... de of acd.den­

tal discharges of safety valws, effluents which cmtain prq>ane, 

prq>ylene or their lllixture with benzene. This brings about the 

flam system following that ncowzy of flam gases is achieved 
at the leve 1 of the whole platfon.. 

Phenolic acid and chell'llcally cmtud.nated waters am 

processed in a ueat1181lt mit md further sent to biological 
tzeataent stat1cn. 

Kind of Project 1 Engineering Others 

Addi t1mal In foniatim 

Phenol plants of lliniaua capad. ty 25 ,ooo t/y phenol or of 

•diwn capad. ties 25 ,OOOt/y md 50 ,OOOt/y can be offezed. 
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Edition 

1 

Process 
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Origin 

Ro 
Bnglnee ring 

IPROOIIM 

Benzene alltylation with high pu:d.ty ethylene in the p:m­

aence of catalyst. 

Feedstock 

Benzene: density at 20°c, g/m3 - 0876 - 08801 cmgelatiaa 
0

c - 5.471 distillaticn °c, initial - 79.4, 0 c 

final - 80. 4 

5-96t di.stills vi thin cne degiee range, JDaX. o. 6 

high purity ethylene (99tg) 

Description 

Benzene, previously dried to a water ccntent of 2 - JOppDI 

is sent to alltylatim. The alkylaticn mactJ.cn occun 1n a ~ 

lum type :mactor at the pnsaum of 1 - 3 ata md the teq>eratun 

of 90-130°c. When alltylaticn is owr the reactim product is sd>­

jected to neutralizatJ.cn md washing traetant which yieldl a ccn­

centrated soluticn vi th A1Cl 3uaed a flocculating agent in the 

biological treatnnt staticns. 

The macticns product after washing md neutralizaticn 

is ad>jected to distillation in a syate111 of 3 dist111atJ.cn ~ 

lmna. 

In the first colmn, which cperates atP•l.3 - 6 ata 

benzene is separated md ncycled to the promaa. 

IPJOOIIM 

Rcaiani m Bnginee ring Caspany for 

Chelllical Indutry 

Addnsas 

19- 21 M.Elllineacu Street 

79637 Buchazeat Ro1nmia 
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In the secmd colUBn which q>erates at P • 1 - 6 ata 

ethylbenaene , plmt end product is d:>tained. 

In the third ~lmm which q>erates at JOO - 5 mi Hg 

cliethylbenzene cut i• separated and zecycled to trmsalkylaticn 

in the zeactor md heavy products (polyethylbenzene) which are 

med a fuels •• 

ETHYLBENZEt£ FLOW Si£ET 

.ETHYLEHE 
BENZENE 

M.KYLATION 
REACf QRS 

lr---1 --
r 

&pecific Ccn•unpticn• 

OFF~ 

LOW PREss.JE STEAM 

I POJ.\'ETNYl.BENZEN .. 
DIE1HYUJENZD£ SOLUTION 

SEPMA110N 
COLUMN 

Specific ccnampticna are giwm per 1,000 kq ethylbenzene: 

- benzene (l//t) t - o.760 
- ethylene (lOOt) 

- cooling water, cu.111 
- electrical power 

- atamn, 25 ata 

t - 0.213 

63 
kwh - 20 

t - 1.62 
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Bnd Product Quality 

- etbylbenzene, 'g at.n. - 99.7• 
- other bydrocazbma , ' g. aax. 0.3 out of which 

- dlethy )benzene, w• nut. - 401 chlorine, w• - 5 

Btbylbenmne ls med in sqrene ...,ufactunng. 

Cmmercial Installatlma 

BMed cm the Jmtm1 m process g1 ven. above plmts of the 

following ciipacitlea haw been 1111plemented in Rmllmia: 40,0001 

60.000 end 120,000t/y. 

Bcologi cal Aspects 

Etbylbenaene amufacturlng plant does not pollute the 

envirmaent. 

Almd.niu= chloride is fed into the aysum by m oric;inal 

ayste1t which piewnts hydrochloric acid ieleues to the atllOSphere. 

Acid waten with A1Cl3 an aent to the biological tnat­

ant statim. 

Kind of Projects Englnee ring Tum-key Others 

Addi timal Infoniatim 

Plmts with capacities l01er than 40 ,OOOt/y can be offe­

nd while for higher capacities, module• of capacities 9iwn 

llbow cm be offered. 

• 
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PR>JECT 

Bdltim 

1 

Process 
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Origin 

Ro 

Engineering 

IPR>OIIM 

Cs nsins am Clbtalned by catimic oligomrizatim (copo­

lymrl zatim) in solutim of a complex lllxtun of IRCIDa.ers cm­

tained in c5 piperilenic cut resulted • •ecmdaiy product frOll! 

the separatim of isq>nne fror- Cs of pyrolysis benzines. 

feedstock 

'l'he raw Nterial for Cs nsins 11'18ftufactuie is Cs piperi­

lenic cut, a nxtun of: maaturated dlenic cs hy~ca!bms (cis 
md trmsisoaers of piperilene, i•q>mne, cyclq>entacliene, dlcycl~ 

pentadieneh msaturated olefinic Cs hydrocad>ms (n-pentene, 
trms md cis-pentene 2 ,2 •thylbutene 2, cyclopentene h saturated 

Cs hydrocad>ms (n-pentme, cyclopentane). 

Deacriptim 

The proces• ccnsista of the following stages: 

- raw material ccnditiming 

- pnparatim of solmle catalytic complex based en alumniua 
chloride 

- poly•rizatim in aolutim 

- diaact1 vaticn of catalytic COllPleX md ph .. a aeparaticn 

- atmospheric diatillatim for the removal of mnacted c5 
hydrocazbcna 

- Cs n•in• cmditicning 

Specific Ccn•!!ptims 

'l'he r.ain specific cmaunpticna expn•••d per 1000 kg 

resin• are: 

IPROCHIM 

RoLmian Engineering COll"pany 

for Oielni.cal Industry 

Addnaa: 
19•21 M.Elllinescu Stnet 

79637 Buc:han•t Ror.ania 
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CS RESINS FLOW SHEEI 

PIPERYlENE CS CUT 

WASTE¥TER 

LUTION 

CATALYTIC COMPLEX POlYMERIZATION ilEACTIYATION PHASf 
PREPARATION SEMRATION 

Solid c, resins 

- piperilenic c5 cut, t - 2. 72 

- almriniwr. chloride, t - 0.028 

- arariatic solvent, t - 0.038 

- high, nediun: mid low pressure 

steam t - s. S 

- cooling water (28°c)m3- 130 

- electric pcwer kwh-120 

End Product guali ty 

C5WASTE ClJT 

Liquid Cs resins 

2.2'7 

0.092 

o.246 

s.2 
130 
200 

Cs resins pertain to hydrocad>ms resin clus. 

Quality characteristics of solid Cs s 
- softening point 0 c '75 ;ts 95 ±5 110 ;ts 
- apects solid then.oplat, yelow-uber colour 

- softenin9 point, 

(r1n9 and balli 

- i odin• n usbe r 
- ah cmtent 

0 c '75 +5 -
912/1009r 150-200 
t9r r.ax. 02 

95 +5 -
150-200 
111ax. 02 

110 +S -
150-200 

sr:ax. 02 
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Quality characteristics of liquid c
5 

xeains 

- iocJine nUllher, gI 2/lOOgr llWlX. 130 

- ash cmtent, ' g 
- viscosity at 20°c, 

Cs mains have 

- they replace natural 

ture induatzy1 

p 
.. x. 02 

max. 550 
a vide applic•tim range such as: 

colqmmy in rd>ber and plastics JN1Dufac-

- they replace certain plasticize:rs in •me plastics - aufacture 
(P. V.C.) 

- co11pments of fonulas for auto111d>ile grease md other uses ad 
vamiah industiy, etc. 

C01ri11ercial Installatima 

Based m a Rallanim ccntinuous mmufactuze process a 

15,000t/y <c1pac1ty plant has been cor.&issimed. 

Ecoloqi cal Aspects 

'!he process does not release 9ases or vapours that could 

pollute the enVirmnent. '!he equipne· ":: vents vhexe hydrochloric 

acid traces could appear, are passed through a gas washing colunn 

for neutralizing and nta1nin9 of acid emissions bef oie being ex­
haua ted to the atmmphere. The vaste vater ieaultin9 frmn the 

plant is fed before being s£.nt to the eld.saazy to the biolOC]ical 

tnatnnt atatim to dilld.niah the acid content md to fulfil the 

discharge nquinnenta Cu per the intematimal standards). 

Kind of Projects En9ineerln9 Tum-key othen 
Addi timel Inf 01111atim 

Any productim capacity cm be offend "'en Buyer'• 
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Oriqin 

Ro 

Enqinee ring 

IPIOCJIIM 

PRQJEC'l' STYRENE BU'l'ADIEHE RUIBER 

Process 

The process i• based m an original Romanian Technology 

cmaisting of butadiene md styrene cq>olymrizatim in •co1d• 

eaulsim in the presence of a redox initiating ayate111. 

Peedstock 

- Butadiene, with a conc:entratim of t (9r), ad.n. 991 

styrene, with a cmcentratim of t (gr), min. - 99. 7. 

Descriptim 

".lhe process cmsists of several i11portant a tages: 

- Additive solutims preparatim - emulsifier (resin md/or fat 

acids), initiator, activator, inhibitor. etc. 

- McnOller emulaim pzeparatim in eJDUlsifier solutim, observin9 

the prescribed ratio between butadiene, stynne md waterJ 

- Butadiene and styzene ccpolymerizatim at 5 - 80CJ 

- Latex degasifying obtained in view of mpoly•rized mmonrs 

ncovery1 

- Latex coaqulatim with salt md acid followed by rd:>ber parti­

cles aeparatim1 

- Rd>ber drying and packing. 

!R8 ci fi c ems mpti ms 

For 1,500 type SBR the main specific cmsa11ptim• for 

1,000 kg product aie 1 

IPROafIM 

Rolrla'11an Engineering Conpany 

for Chemical Industry 

Addnaas 

19 - 21 M.Elld.neacu Stnet 

79637 Bucharest Romania 

• 
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STYRENE-BUTADIENE RUBBER - FLOW SHEET STYRENE RECYCLE 

REGULATOR 

ElJTADIENE 

EMULSIFER 

WATER 

LATEI R INS 

DRYING RUBBER 

SOLUTION 
PREPARATION 

EMULSIFYING FOLYMEPllATION LATEX DEGASING COAGULATION DISTTllA1?'.)N 

- butadiene 

- stymne 

- stemr. 

- electric power 

En~ Product quality 

t - o. 742 

t - 0.245 

t - 6 

- 0.4 

Butadiene st.yzene rd>ber is manufactured in a wide rm9e 

of types md asaortllenta 1nd has the following main c:haracteria-
tics: 

1.500 

- emulai fie r AR 
- stabilizer s 
- coagulatlm S+A 
- Momey viscosity 

ML( L-4) l00°c 46-58 

- 300t elm9atim 

9IOde at 145°C 

curing, 

- 25 lld.nute dlM/cm2 21-45 

- 50 minute d1M/cm2 56-84 

-100 8'.lnute d1M/m2 84-110 

1.502 

AG+AR 
NS 

S+A 

46-58 

24-46 

56-39 

10-110 

1.507 

AG+AR 
NS 

S+A 

30-38 

21-53 

so-as 
70-116 

1.508 

AG 
NS 
S+A 

46-58 

25-45 

56-84 

75-120 

1. 712 

AG+AR 
s 

S+A 

46-58 

15-35 

36-65 

SS-85 
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Camrercial Installatims 

In ltollmia the process ls 11pplled in two industrial plmts, 

me of 100,000t/y and the other of 50,000t/y. '!he first pl.ant has 

been operating since 1963, lu ~ratlm q> to the pnse:at tine 

having enabled the productim, design md :research specialists to 

improve the process .any t111es. 

Ecological Aspects 

Waste water zesults frcm process both at the latex degasify­

ing md coagulatim stages. 

-Jhe illlproved process applied in Romania ensures the t:reat­

ment of water so that to :recirculate it partially in the process, 

the :rest of the quantity being discharged to the biological tmat­

aent statim. 

Ribber waste resulted from equipaent cleaning am partially 

processed to obtain rd>be r of less important appllcatims and am 

partially bumt in a special mit. 

Kind of Project: Engineering Tum-key Others 

Addi tlmal Inf ormatim 

~y productim capacities can be offend q>aa buyer's 

nquest. 

• 

• 
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Origin 

Ro 

POUISm>miE RIBBER 

Process 

Engineering 

IPROCllIM 

The process is b•ed on an original Bcamian technology 

caasiating of solutim polperl.zatim of isopnme with thne-~ 
pment md tatra-coapment catalyst. 

Feedstock 

Isopnme - stezempeclfic poly•rl.zatim degree. 

Descrl.ptim 

lsopzene polynrl.zaticn in solutim with thzee-compment 

md tetra-coapcnent catalyst, polymrizat:icn zeactim stepping, 

polyner stabilizaticn, solwnt zemoval with zecowey md mzeacted 

111mo11er and solwnt zecirculaticn, deying and packing of polyiso­
pzene rd>ber. 

Speclfic CmsUDPticns 

The typical specific conamzptims for 1000 kg of product 
are: 

- isopzene 

- solwnt 

- steu 
- nfrl.gerent 

Bnd Product Quality 

t - 1.025 

t - 0.07 

t - 19 

Gcal - 0.9 

- d.s content 1. 4 • ld.n. - 96 

- Moaney Viscosity, (ML 1+4) 100°c - 75 - 85 

- volatile•, at l05°c • 11ax. 0.6 

- ah ccntent ' ux. 0.6 

IPROOIIM Addresss 
Romaiian Engineering Conpany 

for Oielllical Industzy 
19 - 21 M. Emlnescu Street 
796 3 7 Bucharest ROlll.mi a 
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POLYISIJP~ENE RUBBE~ - FLOW SHEET 

.-~~---1~~~~-AlSOLYENTAllO 

CATALYST 

STEAM 

POLYMERIZATION WASHING S'llYENT SEPAPATION 

Coaercial Installatims 

DRYING PACklNG 

MOlllCMER TO 

PURIFICATION 

RUBBER 

The offered process is based on our om experience of 

industrial operatim of a 30 ,OOOt/y plant md a 60 ,OOOt/y plant. 

Ecoloaical Aspects 

The .anufacturin9 process in keepln9 with the offend 

process, dm to the i1posed ••un•, does not yield 9ueous, 

liquid or solid effluents with pollutim character to tbe enviion­

•nt. 
Waste water 1• tnated within the plant in view of n~ 

wrin9 the useful cmpcnenta, bein9 aftaiwarda cliach•r98d to the 

biol09ical tnat1ent atatim. 

Kind of Projects En9ineerin9 !Um-key Othen 

Additicnal Info:ntaticn 

In principle, any productim capacities can be offered, but 

it should be nevertheless that the ecmOE-ical mes an higher than 

JO ,ooot/y. 
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On gin 

Ro 

Bnglneering 

IPROCllIM 

OZi• aynthesi• fra. cyclobe:xmme md bydroaylud.ne by 

Bec:kam trmapmi ticm to lact.i. 

IHdiltoc:k 

~cbnical liquid -=scnia, sulphur, t:ecbnical cyclClhe:xmme. 

Deacriptian 

'l'be process stages ue: 

- Bydroxylu:lne sulphate d>tained by succ:easiw llbaozptim of ... 

mimia, camcn dioxide, nitrogen oxide•, sulphur dioxide followed 
by hydrolysis 1 

- Cyclabexmme oxiaaticm vitb bydroxylUline sulphate aolutim and 
usmiaa sulphate aeparaticn1 

- Bec:kmm trmsportaticn of oxin, lact• sulphate neutrallzatim, 

solwnt extracUm followed by distillatlm purificatlms 

- Ev1poraticn md ciystalllzin9 of •-mima •ulphate soluticn 
nsulted as by-product. 

Specific Ccns!!!Rticns 

To d>tain 1 1000 kg of c1prolactai: 

- eyclobex1ncne (99. 9t) t 

- •-1• (liquid, technical) t 

- cad>m di•xide ( 801 by vol.) 113 

0.98 

1.7 
400 

1.56 

1.61 

- •ulphuric .:id (oleui), 20t so
3 

- •ulpbur dioxide (12-14 t by vol.) 

- •teua (13 bar, ieo0 c) 

- electric p01er (380 KW, 50 Ba) KW 

JPR>OIJM 

ROINnim Engineerin9 Cmp1ny 

for Chemcal Industry 

t 

t 

t ' 1200 

Addnsss 

19 - 21 M.Emneacu Stnet 

79637 Buc:hazest RONnia 

J 
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CAPROLACTAH 
FLOW- SHEET 

- demine rail zed water ( •> 
- zecycled coolinq water 

( 30°C, t 10°C) 

End Product Quall t.y 

... ,..,. 
J"G~-. 

----~ ....... ........ 

12 

12,000 

Puze ciyatallized caprolactmn 1• in keepin9 with intemati~ 

nal •bndarm for fine textile yams, qm cord and indmtrial 

yam• a far a it• quality i• ccnmmed. 
1'be U'JIGli\m! •ulpbat:e ciy•talllzed 1nd dried to lt humidity 

with nitrogen ccnt.ent of 21• is med • fertilizer for calcarom 

•oils. 
COINlll rci al In• tallatlcns 

1'bere an pl1nts in q>eratlm whose capacities range between 

6000t/y and 25 ,OOOt/y. 

Ecological Aspects 

Efficient aoluticn• for envi.rcn.ent protecticn haw been 
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applied in the existing plants, i.e: 

- ncowzy of umaiiWt sulphate, by-product nsulted fzoa: 
synthesis; 

- acrd:>bing of purge gaea vi th nitrogen md sulphur oxidea1 

- lncineratim of organic wastes; 

- biological ~atnent of wate vat.en. 

Kind of Pzoject Bn9ineerin9 Tum-key Others 

Additimal Infonnation 

4.5. t •"'Cilium sulphate ue mcowz:ed from 1 ton e1pro­

lactu:. MmUfacturin9 lines of desimd capacity cm be offered • 
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Origin 

Ro 

ADIPIC ACID 

Engineering 

IPJOCJIIM 

Catalytic oxidaticn of cyclchexanol with 65-68• nitric 

acid. 

reeestock 

~cldlexanol, 99,93 • nitric acid 65 - 68• 

Diescriptioo 

- Pnparaticn of raw materials, purificaticn md ccncen tratioo 

of nitric acid1 

- Batching of a suitable u.omt of catalyatr 

- ~cldlexanol oxidation with nitric acid at ss0 c, the intene-

diate product is hydrolized at 90°c, then nsultinq adipic acid 

with a high temperatun nle•er 

- Separaticn md purificaticn of adipic acid in the nacticn mus 

by successiw crystalllzaticn and mcrystalllzaticn q>eraticns1 

- Product c:entrfuging and washin~u 

- Adipic acid crystals drying in fluidized bed drierr 

- Raoowry of mspent nitric acid frmt the wate waters by vac~ 

mr. ccnc:entraticn cperaticns md its ncycllng to the r• materials 

pnparation proce••r 

- Racowu:y of adipic acid dissolved in acid md w•te waten by 

ccncentratim, crystalllzatim and centrifuging, the ncoveied 

adipic acid is ncycled to the crystallization •t-:ier 

- Recovery of adipic acid entrained by drying agents md its ncycl­

ing in the processr 

- Racowry of nitrogen oxide• nsulted ir. the oxidaticn proceass 

- Racowiy of glutaric acid frOll'I the w•te waten. 

IP.lfOOIIM 

Rananiam Engineering Coapany 

for Olelld.cal Industry 

Addnsss 

19 - 21 M.Emnescu Street 

79637 Bucharest Rosnania 

• 

• 
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ADIPI( ACID 

FLOW - SHEET 

CRISTAL.LIZER 

HOHOGENIZER 

VERTICAL PUNP 

Specific Cms !J!Pticns 

For 1,000 k9 of adipic acid: 

- 99. 92 ' cyclohexanol 
- 65' nitric acid 

- steu1 

- electric power 

- zefrigermt 

- de.U.neralized vat.er 

- rec.ycled water 

End Product Quall ty 

VAOAJH PUttP 

NliROCiEN 

HOT AIR DRIER 

t 

t 

t 

thous. 

Gcal. 
.1 

.3 

Jlolh 

o.aoo 
2.068 

12 

0.675 

0.350 

12 

100 

White, colourless czystai. 100 + 60 ccnta1nin9 99. 5• 
adipic acid. 

'the adipic acid can be lllainly med for the smufacture of 
synthetic fibres, polyester fibres, preparatlcn of softeners for 

pluticsr synthesis of polynrs of f«Nllll polyuzethane typer synthe­

sis of polyester plutlca, synthesis of hexuethylene diu.ine. 



- 146 -

COmercial Ins tallat1ma 

Plata of 3,000t/y ad 7 ,OOOt/y ue q>erating in ac.mia. 

Bcological Aspects 

!he process zeaulta in: 

- 9Mes ccntaining traces of nitrogen oxides Uken over by a dls­

penim tower of 40 - 60 • in height designed accordlng to the 

local cmdi ti mar 

- the week aci.d waste water vi th a aaxi_.. lt adipic acid 111d in­

ferior bibuic acids aze neutralized 1n the tzeataent statim 

zelated to the plant, ao that when diac:barged 1n the local ems­

•azy tbey observe the purity requliementa. 

K1nd of Project: Engineering Tam-key Otbe:n 

Additimal Infonr.atim 

Upon :iequest, the promss CID be completed vitb ID initial 

stage of air catalytic oxidatim of cyclobenne to cycldlexaol. 

Manufacturing lines of desired capacity can be offend. 

.. 
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Origin 

Ro 

Engineerinq 

IPIOOIIM 

ftJES IUNUPACTURING PUNT 

Deacriptim 

The main pb•e• of the ••ufacturing process ans 

- pnparation of rd>ber cmpomdsr 

- pnparatim of aemi-fabs (tnad, •idev_alla, beads, rd>berized 

textile or •tallic cord, plies, bnaten, c::haffers, rd>ber aheet:E 

etc. J 
- tyn buildings 

- tyn curing 1 

- finishing and paintinCJ of the end product, 

- inspection, ll:Ukin9 md packing 

Producticn capacity 

(t,pcsJper year 

To be established dependin9 en the requi­

n•nts md eccnod.c efficiency 

Kind of Project Bnginee rinCJ Tum-key Othen 

Bcoloqical Aspects 1 It does not cmtami.Date the envlrmment 

Additicnal Infomatim 

Die amaufacturinCJ process diffen dependin9 m both tyna 

destinaticn (car, truck, tractor) md cmstructicn (diagmal or 

radial, textile/textile, textile/•tal or all ateel). 

'!he plmt capacity depends on the nqmsted productim 

profile. 

'l'ec::bnical and CC111mercial clarificatims haw to be carried 

out with Buyer. 

'1'be producticn process nquin• •killed personnel. 

IPROCHIM 

Jb1ranian En9ineerin9 Coapany 

for OleD'.ical Industiy 

Addresss 

19-21 M.Emnescu Street 

79637 Bucharest RoJnania 
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Origin 

Ro 

AC!aLAMIDE 

En9ineerin9 

IPROOIIM 

The acrylamlde is prepared by successively passing a 

mlxture of water - acr/lonitrile through three reactors where a 

cu catalyst in water suspensicn is continuously red.rculated. 

The raw ac:z:ylamide solution is concentrated by evaporation 

and is purified by passing it through im exchangers colunns. 

Feedstock 

Designatim and quality" Acxylaiitrile, 94-99t, Dend.ne­

ralized water: Catalyst ellpressed as Cu. 

Description 

The acrylmnide 111anufacturin9 process consists of the fol­

lc::win9 main q>erations and stages. Acxyluide hydration by suc­

cessively passing a ir.ixture of ac:z:ylonitrile and water through 

three reactors filled with suspensicn of Cu in water catal1..;t at 

120°c and atmospheric -ressure, and filtratim of reacticn lllixture 

thouqh the filter imnersed in each reActor. 

Aczylair.ide solutim ccncentratim in Ltwa t.ype reactors 

at So-6o0 c and atJrospheric pressure up to abt. 4o-48t. 

Concentrated aczylud.de solution purification by pas-

sing through im exchangers colunn. 

Speci f1 c · Ca'ls mrptions 

'l'he following are required 

- Aery lmi tri le 

- Demineralized water 

- Catalyst expressed as Cu 

- Water 

- Steam 

IPR>OiIM 

Ron1anian Engineering Cosrpany 

for Che1d.cal Industiy 

for l,ooo kCJ ot end product: 

o. 36 - o. 4 t/ t 
1. 8 - 1. 85 t/ t 
o.1s - o. 16 t/t 

3.2 - 3. 5 

0.04 - <'.OS 

Address: 

19-21 M.Err.1.nes cu Street 

79637 BUOiAieST - !()MANIA 
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ACRYLAMIDE-FLOW SHEET 

End Product 

Aery lazr.ide, solutim 40 - 48l 

It is used for polyacrylud.de manufacture in organic 
syntheis industry. 

CoJrne rci a 1 Installations 

There i£ a plant in q>eratim in Ror.ania with a capacity 
of 1000 t/year. 

offered. 

Ecological Aspects 

No waste water nsulta fro11 the plant. 

Boxious gas collecting i• provided. 

Kind of Project Engineering Tum-key 

Additional Infon.aticm 

Others 

Upm Buyer's request, any productim capacities can be 

• 

• 
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Origin 

Ro 

Engineering 

IPIOCIIM 

PJOJECl" AIETYISALl en.IC ACID 

Process 

'lhe acetylsallcyllc add is obtained by salicylic acid 

acetylation with acetic mbydride. 

Feedstock 

Designatim and Quality: Acetylsallcylic acid, 99.St 

acetic anhydride 90t. 

Descriptim 

Salicylic acid is acetylated with acetic anhydride at 

llbt. 7o0 c then the z:eactim D'a&s is cooled dom t-.o abt.2o0 c to 

allow the acetylsalicylic acid to c.r:ystallize. It is centrifuged 

and washed with acetic acid, and the resulted 

dried at bt. 40°c. 

product is 

Specific Cmsunptims 

'rtle following is mquired for 1000 kg of end product: 

o. 860 - o. 865 

0.11-0.120 

- sallcycllc acid t 

- acetic mhydride t 

- •tea•· 11 - 13 

- recirculated water 150 - 170 

- electric power 2,000 - 2,100 

End Product Quality 

'!'he cbtained 99. St acetylsallcyclic acid 1• used in 

pharuceuUcal industry. 

IP JOCHIM 

ROlllanian Engineering COnpsiy 
for Clerical Industry 

Addresss 

19-21 M.End.nescu Street 

79637 BUOIA~ST - R:>tt.MIA 
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ACETYLSALICYLIC ACIO-FLCM SHEET 

CosrJrerci al Ins tallati ms 

'!'here are 2 industrial plaits in C\)eraticn in Rr>irania, 
each having a capacity of 400 t/year. 

J:coloaical Aspects 

All envirmnnt protecticn ateps haw been taken within 

th• pl1nt. The tail 9a 1• neu~ralized 1nd the waste water is 
c:helllically treated. 

Kind of Project Engineering Tum-key Others 

Adeitional Infonraticn 

Any producticn capacities c1n be offered q>cn Buyer'• 
nqueat. 

• 

' 
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Oriqin 

Ro 

RAFODNIIE 

Process 

Engl.nee rin 9 

IPR>OfIM 

The &anufacturing process starts from didllonnitrabenze':e 

md parachlorq>henol which, by cmdensatian tu.ms into nitrodiphe­

nyl ether. 'l'his is reduced to amlnodlphenyl ether, that, by con­

densatim with saliqrllc add and iodlnatian tums into 3. 5 diio­

dine 3 chlorine 4(p-chlorcphencxi) sallcylmide (rafoxmide). 

Feedstock 

991 synthesis 111ethanoh 961 refined ethyl alcdlol: Sodiwr. 

hydroxide 401 solutim1 98' toluene1 981 anhydrous sodiwr earb~ 

nate, technical 9rade1 Phosphorous trichloride, 9811 Metallic 

iodine, 9811 Parac:hloxphenol 9811 dichlormitrd>enezene 90•1 

Sallqrlic acic, 9911 hydroC}en peroxide 34-3611 111mochlord>enzene 95' 

Descriptim 

p-chlrq>henol cmdensates with dichlormitrd>enzene in 

ethylene glycol in hot ccnditions, it is cooled when nitrodiphe­

nylether cxystallizes, and then it is centnfuged. 

'l'he nitrodiphenylether is nduoed at the reactim pressure 

and teaperature resulting the alllinodiphenylether which c~stalllzes 

and is seFarated by filtratim, then it is dH-ed. 

'l'he U:inodiphenylether cmdensate• with salicylic acid in 

the presence of phcsphoroua tric:hloride nsulting •alicylanillde. 

1'hi• is treated with iodine in phenyl chloride and hydro-

99n peroxide, the layen are separated, czystalli zed md the r• 

product is obtained that 1• isolated by filtratim • 

The r"'1 proc!uct i• purified in aethanol and in anoni a 

soluticn when the purified rafoxanide nsults. 

IPa>atXM 

RoJr.ani an Enginee rin 9 COllPJtftY 

for Cheical Indmtzy 

Address 

19- 21 M. Elllines cu Street 

79637 BUOIAEST -W OJUINIA 
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RAFOXANIDE - FLOW SHEET 

PC1 
CHUJ&NZENE 

"2Di 
r--, IOOltE 

_ _. 

seectfic Ccns!!!!pticns 

I 
I 
I 
I 
I 
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HElHANOL 
NH3SOLUTIW 

For 1 ,ooo k9 of rafoxanlde the f ollodnq are necessazy: 
- ethyl alcdlol ''' t 
- phcsphorous trichloride ,,, t 
- •tallic iadlne ,,, t 
- parac:hlorcphenol 98l t 
- dichlorcnitrcben:rene 9o' t 
- mcnochlolbenune 95l t 

For a plant with a c.paci ty of 2o t/year 
ccnsW1pUms an necessaiy: 

- recycled water 

- 3 ata steam 

- electric pOiler 

End Product Quality 

•3/h 
t/h 
kWh 

7.2 

o.42 

o.73 

2.5 

2.o 

5.62 

the fol1G11n9 

15 

o.5 

100 

Rafoxanide is white or 9rey-yellodsh, odourless, water 

insolmle, hardly soluble in alcdlol, soluble in acetme ,phenyl 
chloride and tolmne, •lt.1n9 point 172-176°c. 

Ccntmt in rafoxanide i• 98'. Size of particles below 5 

,. 

• 

.. 
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Comercial Installatims 

Remmie has industrial eJiperience in rafoxanide sd>atmce 
producticn at a c1pac.i ty of 2o tens per year. 

Bcol09ical Aspect.a 

Die present process ensums solvents mcowzy •d mcir­
culattcn into the process. 

Iii thin the process. gas nlesea occur md an msod>ed 

in neturallzing soluticns md sent t:o the tn-atment •tat1ons. 

Kind of Project Engineering Tum-key others 

Addi ti en al In foniaucn 

At Buyer's nq.at other capac1t1ea auitlble ~his needs 
•Y be offemd • 



Year 
1988 

PROOECT 

Edi ti en 

I 

Process 

156 -

Origin 

Ro 

AMMONIA 

B•ic Keli.ogg cmwntional process. 

Feedstock 

Natural gas. 

Descripticn 

Engineering 

IPROCllIM 

The main stages of the process are the following: 

- a. synthesis gas preparation 

a - natural gas desulphurizaticn 

b - primary and seccndary refond.ng 

c.- cazbcn oxide shift (h191 md low temperature) 

- Gas ptuification 

a - cazbcn dioxide remval with hot potusiwr. 

cazbonate solution 

b - cazbon oxides re1110val by •thmation 

- Amlmi a syn thesis 

a - syn thesis gas coapiessicn 

b - a111111<ni a syn thesis 

IPROCHIM 

c - anncnia separaticn 

Specific CalSU!!J?tion• 

- natural 9as 

- electric power 

- dald.neralizes water 
- nc:ycled water ( t•1o0

c) 

Rolmlim En9ineerin9 coapmy 

for Chen.cal Industry 

9.9 x 
•.26 
2. 76 

395 

106 Kcal/t 

k1fh/t 
•3/t 
•3/t 

Addresss 

19-21 M.Ell'llnescu Street 

7'6 37 BtJOfAR:ST - ROMM IA 

,. 

• 
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AHHON/A FLOW SHC£T 

BFW 

cot;h;/l 

AHrfONIA 

End Product Quality 

- NH 3 99.9t by vei9lt 

- e2o 111ax. o.1t by vei9it 

- ol.l aax. 5 PP• 

Cad>cn dioxide is obtained as seccndary product with a 
purity of 98t by vol. co2 as against dry gas. 

COllllercial Installatims 

Nine ...aiia plmts are q>eratinq in Ro111ania each havinq 
a capacity of 9o7 t/dll'f. 

Ecoloqical ASpects 

'Jhe liquid md 9u effluents cmtinuoualy Rsultinq durinq 

normal operatim of t;he plant do not raise envirm•ntal pollutim 

prcble•1 they an either med in the process or chellllcally treated 
within the plant. 

Kind of Project Tum-key Ottien 



Year 

1988 

PROJECT 

Edition 

I 

Process 
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Origin 

Ro 

SODIUM TRIPOLYPHOSPHATE 

Engi.nee d.n9 

IPROOIIM 

Puri.tied phcsphoric acid treabaent vi th aoda. 

Feedstodt 

Wet pbosphortc acid lo-32' P2o5 , soda•h 98•. 

Descrtptim 

Filtered phosphortc acid lo-32• P2o5 abtained by vet 

process is sent to the purificatim mit vbem the purificatim 

takes place followin9 several stages, namly: 

- desulphatizatim by adding phcss:tiorite md barium 

calbonates 

- defluortnation by addin9 cmc:entrated soda. 

After each q>eration the phosphoric acid ia filtered to 

remove the precipitates. 

Puri. fied phcsphoric acid is then neutralized with soda 

ash mtil a sodium orthq>hmphate r.lxtun is yielded. 

Socliwn orthophmphate solutim is filtered md further 

cmcentrated md introduced into a sprayer where the orthq>hcsphate 

lllixtun is dried md then calcined in a calciner. 

DJ:YinCJ md calcining am performd by ••• of hot gases J 

the end product· (sodium tripolyphcsphate) is then cooled, acreened 

atored and packed. 

Ecological Atpecta 

'Jhe chelnically ccntamlnated water 1• neutralized md 

the 9••• an purified befon being sent to ablmphen or to 

emi.ssazy. 

IPROCIIM 
RONnian En9ineerin9 C01pany 

for Oleical Industry 

Addnsa 

19-21 M. Elnlnea cu S tne t 

79637 BUCHARE&'T IOMANIA 

,. 

• 
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TRIPOLYPHOSPHATE - FLOW SHEET 

PttOSPIWE AOCk 

I I I 
I I 

PURIFICATION NOJTJW.IZATDf EVAPORATION CALCNTIOH-CRYIMG 

Kind of P ro:tect Engineering Tum-key Others 

Additicnal Infonnaticn 

nqueat. 
Any production capacities cm be offezed upcn Buyer's 

- _]__ 



Year 

1988 

PIOJECT 

Edition 

I 
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Origin 

Ro 

'l'BERML P<lfER STld'ICllS 

Process 

Engineed.ng 

IPIOOIIM 

Steaa and va~ot water am cbtained in steaa mid warm/hot 

veter bo1 lezs by fuel buming. 

Feedstock 

Fuel oil or natural gas (or cOllbined by altemating opera­

ticn), cheltically tnated water (softened or dellll.nerallzed). 

Production Capacities 

'lbersal plants can be designed for various c1paci ties as 

requind by the process user. 

'lhe productim equipment (boilers) intended for the plant 

has the foll0111inCJ characteristics: 

- steam boilers: p • o. 4 K>a1 o. 8 K>a; 1.6 tea 

T • 453°x1 473°x; 523°«1 623°Jc 

0 • o. o55 kg/S - 28 kg/S 

- warm water boilers 363/343°Jt 

- theraal mi t power o. 1 - 5 MN 

- hot water boilers 423/343°x 

- thermal mi t pwer 5 - So llf 

Specific Cm•UJ1Ptim• 

- Natural CJ•s lo N1D3/t steam or 125 Hm3/Jlf thermal pwer 

- Fuel oil s 7o kg/t steam or 110 kg/llf thennal pwer 

- Tnated waters 1.25 m3/t steam 

Xind of project Enginee rtn CJ Tum-key 

IPJOOIIM Addnss 

othen 

Romanim Engineering COllpany 

for Chelllical Industry 

19-21 M.Elld.nescu STnet 

79637 BUCllA~ST ROMANIA 

,. 

• 
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Addi ti.cnal lnformaticn 

On B"fer•s request other capacities can be offered to 
cope with his requiie1ents. 

RECOVERY PLANT 

LEGEND 
(!) ECONOMISER 
®VAPORISER 
@ SUPERHEATER 

STEAM DRUM 
5 RECIRCULATtD WATER PUMP 

WATER 
---SltAM 
1!!!!!!!!!!!!!!!!!9 S02 + SOjjASES 



THERMAL POWER PLANTS 

CD 
. . 

Tect:nolog ic c! 
steam 
consumers 

LEGEND 
1. STEAM BOILER 

. . 

~r-

TechilO!OJii:".: hot 
w-:fei" ".OOSIJfl.US 

(323 / 343 °K ) 

2. WA~M WATER 801'. :R 
3. HOT WATER BOILER 

- 162 -

® __.., 

• 

:.::: 
0 --,.., c 
~ 

.~. 

"' 
..,.. 

C:j 
.T",, 
>-' ... 7-l.i :J ..... ~ ., 

a: VI 

I 

Technological hot 
water consumers 
(363/343°K) 

x 
0 x "' 4 0 

"' "'"' N 

c: -7 ... 2: 
:J ~ ..... a. ., 

:J 
a: VI 

Technological hot 
1otater consume:- s 
(423 / 343°K) 

,. 

• 

, 



' 

Year 

1988 

Edition 
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OrlCJin 

ao 
Engineering 

IPIOCIIM 

PR>JECT 'JHERM<ELEC1'RIC PCliER STATI<JfS 

Process 

Steaa is produced in high pxessure ateUt boilers by fuel 

bu.ming. 

Parer is d>ained in tUJbomi ts with extractim and back 

pressure -~or with ccndensauon. 
Warm or hot water is prepaxed in low presaw:e steam boilers 

tapped at extracticn ateaa tu:d>ine generators. 

Feedstodt 

Fuel oil or natural gas (or a cOllbinatim t:hei:e of by 

altemating operation), demineralized water. 

Producticn Capacities 

'l'henial power plmta can be desi91ed for various capacities 

• required by the process user. 

'Jhe production equipnmt (boilers and tmbo\mi ts) intended 

for the thermoelectric power stations h• the following c:haracte­

zisticss 

- Steam boilerss p • 3.6 WaJ 4.o MPa; 1o.5 K'a 

T • 723°KJ 8o8°K 

Q • 14 tg/S J 33. 3 kg/S 

- Tuzbomita with adj!uatable steam intake of 1.5 tea and 

o. 5 wa backp:mssure, with mit powers of 3 ,.,, 6 llfJ 12 llf J 

•So Hz 

- Tu:d>omits with condensat.im and adjustable steam intakes 

of 1.5 Wa and o.5 MPa, with mit powers of 3 llfJ 6 llf; 12 Mf J 

• So Hz. 

IPR:>OIIM 

Romanian Engineering COnpany 

for Chellli cal IndU8 try 

Addre•s 

19-21 M.EM1nescu Stieet 

79637 BUCHAREST JO>U\NIA 



ELECTRIC 

. Process 
steam 
consume rs 

Process 
steam 
cons·1.n~rs 
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POWER PLANTS 

Processhot ~cess hot 
:. ate: cons·Jme;:; ater cons•Jf'I~.-:; 
;3~3/j~j'li'" ::.··.3/31-3°".l 

I 

-r 

r l .-: . , ;·'),,ti;"" 

SIJ;+(y 

!..EGEr-tD· 1- STEA"'! ~01'...~R 2.3 - s~:: .',M Tlrn~or:i:NERATOR 

!fecific Caisunptiais 

Natural 9as: Nm3/t steu: 82 

Fuel oi 1: k9/t stemr. 72 

De1r.:lneralized water: m3/t steam 1. 2 

Kind of Project Enqineerin9 

Addi timal Inforniaticn -
Tum-key Others 

en Buyer's mquest other capacities can be offeied to 
cq>e with his 1-equiienents. 

, 

• 



• 

Year 

1988 

PROJECT 

Edi.ti en 

I 

Process 
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Origin 

Ro 

WATER TIEATIEN'l' 

Enginee rin CJ 

IPROOIIM 

water t:matment with coagulmb, flacculenta, alkaline 

products md possibly sterilizmta and water clarifying in set­

tlen with sludge mcirculaUm md filted.nq en fut smd pns­

suxe filten. 

Feedstock 

Rair water 

Coagulants 

Flocculen ts 

AlJtacllne products 

Starilizin9 agents 

IPIOCHIM 

- from superfic:lal sources (riwrs ,lakes) 

- the choice cowrs: 

Almd.ni um • ulphate Al2 (SO 4) 2. 18820 in 

bulk or bagged 

ftrrous sulphate FeS04• 7H2o bagged 

Ferric chloride Fecl3•6s2o bag.Jed or 

soluticn 

- the :m is a choice between 

Organic polyelectrolytes J 

Actiw silica pmpared from sodium silicate 

(N~Si03•SB20 or N82Si03•9B20> acti,;ated 
with a coaqulmt or a strcn9 acid (sul­

phuric or hydrochloric) 

- 11• (CllO) in bulk or bagged 

- hydrated 11• or 

- barzelled soda (Ha<>H) 

- chlorine 9• (Cl2 > in cmtainen or 

cylinden, or 

- ozme pnpaied at electric sprakin9 

Address 

Romanian Enqineerin9 Conpany 

for Oielllical Industry 

19-21 M. Elld.nescu Street 

796 37 BUCHAR!ST JOMMIA 



WATER TREATMENT 
FLOW SHEET ..--S1-E-RIL-IZAN~ ~~O l .) _ 

----A-:- ALKALINE PROOUCIS(ColOHl2, NllOHI 

C COA6ULAN1S~S04l:;-"2,S:::.FW,a~F.. 
~C.U'rfNTS IP0LYE(tCTllDLYT£_s. ... __ 
.........Q!::l'~~- YL~~·OCS,~CrlvATED SIUK;A 

MIXIN6 CLARIFIERSf f 

CHAMBEICS Oil ( 1F•"' 1·11 A'?---
I~ 

I 

~~~~~~~-~·~· .... J!JL. TANKS 
...=::t "en ;_ - ~.: ~ l.F!~-=---:L. 111 I lli i:: ~ .. i ..-~ t-L~ Ll-~: .... --. -
I ~~-'-"tr: :a.-- -a:~,_. ...J.::i 

11 

.'llr 

-L. 
r i " I ~ - ~_::zq II 

I~ on I !Ii - j 
.., :~ c 

: 
F/2 I ~ ,_ .... : ~~. l 

~ Cll II:-~ '.L:: ~ L111 
I a. ~-:- ... _ :~ [l.=l~~.:..= --· ........ ~ 

.~ - - ~~ llf -

..1;~=.:t.'!B:3E.~~,... ,_-_ .... .. 
• 

LEGfN(\: 

-WATER 

-S- S1EAll.llANTS 

-AP-~ 
-c- CDLfilAAHYS 

- ,_ 

Oil 
- 111 

Description 

High tulbidi ty rat water is fed to the= aixinCJ c:hanbers 

fro• which it is distributed to the aludqe ncyclin9 settlers. 

To the ad.xing c:hubers •d/or nacticn c:hubers of the settlers 

are added chealcala suc:h u coaCJUlants, flocculents and alkaline 

products. 

"Jhe sludge deposit i• discharged autmatically by •an• 

of the electric valws to the sludcJe pumping ataticn, vherefrOlll 

it i• di•carded into the riwr or to the diyinq platfona. 'lhe 

clarified water is discharged frOll the collecting dlutes to the 

filtered water tanks •d frOll it i• sent, throu9' the pns•ure 

filters cUrectly to the ccn•u•rs. "Jhe clogged filters are flushed 

with filtered water •d carpnssed air. 

waters 

Speci fie Ccnawrptions 

'l'he sped fie ccnau11pticns an CJi wn per 1,ooo 1 tnated 

- R.., water 

- Alwniniwn aulphate 

- Ferrous aulphate 

1. 1 

15 - 100 

5 - 3o 

, 

• 
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- Ferric chloride 9 5-35 
- Polyelectrolytes 9 1 - 5 
- Active silica g 2 - 8 
- Lime g o- 35 
- Soda g o- 2o 
- Chlorine CJ o- 3 
- Ozme CJ 0 - 5 

End Product Quall !I 
BelOI lo mg/l suspended aollda or tumidity degzees. 

COlllllercial Installations 

Plants of capacities ranging between 200 - 15,ooo a 3/h 
are hi9lly operatimal in Roamia and Syria (TSP Hom!. 

Ecoloqical Aspects 

Liquid effluents with •luny ccncentratim of 1t to 3• 

i:esult from the statim. IJbe slurries axe ccmpletely mnoxious 

and can be mtumed to the river or dried on sludge chying 
platforms. 

Kind of Project Engineering Tum-key others 

Additimal Infomation 

On Buyen'. request any other processing capacities can 
be of fei:ed to net their de1nands • 



Year 

1988 

Editim 

I 
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Origin 

Ro 
Engl nee ring 

IPROCllIM 

PJOJECT PULL WATER IEMIHERALllATIOi PACILift 

Process 
Demd.nerallzation of river water pzevious ly pre-t~ated 

by coaqulation and possibly decammatatim to obtain water of 

cmducti vi qr in the range of 2 to o. 2 a/ca depending m the 

physical md chellli.cal prq.terties of the raw water. 

Feedstock 

Zndmtrial water pze-t:reated vi th coagulants and llm, 

followed by settling with an im balmce of max. 1o • equi val/l. 

Description 

Industrial water at So m WG pzessuze flats in sequential 

order througb the treatment stages ahatn m the flwsheet to have 

my 11echanical cmtallli.nants, catima and anims and cation md 

mion leaks froai previous stages zetained. 

In dependence m the particulars of the r• water, the 

catimic stage cmsists of me or two mdervater filters with 

h19lly acid nsin, or of a coq>le of tilt.Jr• highly md weakly 

ad.d. 

In the cue of a high bicalbmate cmtent, the animic 

stage can be c091Pleted with a co2 deqasifier. 

For the main nqeneraticn BCl md HaCll are used. Dependin9 

m local cmditims, Bel can be replaced by either s2so
4 

or HN03• 

a.agents dosinq is effected with ejecton or prq>orticninq pups. 

f ________ ..._. _____________________ · ..... -----------------------------
IPROOIIM 

Ro1111nian En9ineerin9 Company 

for Chelld.cal Industzy 

Addie as 

19-21 M.Elld.nescu Street 

79637 BUOIAAEST IC>MMIA 

, 

I 
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WATER DEMINERALIZATION UNIT 

7 

12 

LEGEND 

©-RAW WAiER 1.HECHANOO FILTER 

@- OEMINERALIZEO WAiER 

@- H (I 32 % 

@-Nn OH 40 % 

2.WEAK 
3.STRONG 
4.WEAK 

SSiRONG 

7. TANK 

ACID 
ACID 
BASE 

BASE 

Specific Consunptions 

CATION UNli 
CAilGN UNIT 
ANION UNIT 

ANION UNIT 

s 

s 

8. CENT~lfUGAL PUHP 
9. Hl>CEi.: BED FILTrn 

10. MEAS'JR:NG VES~EL 

11. EJECiOR 
~ 2. PRE rt EA HR 
13. BLOWER 

'Jhe ccnswrpticns per .. 3 der.i.neralized water ranqe within 
the following lilfti ts: 

- industrial water .3 
- loo' hydrochloric acid kg - loot •odium hydroxide kg 
- 4 ata steam kg 
- electric pater kWh 

End Product guau ~ 
'Jhe clelnineralized water hu the 

- conductivity •/cm 

- Sio2 g/cm 

Co11111ercial Installations 

1. 3 - 1.5 

o.9 - 2.5 

o.8 - 2.o 

1 - 2.o 
o.5 - 1.5 

following characteristics: 

2 - o.2 

2o - So 

'Jhere are such der.ineralizauai stations in q>eratiai in 
R0111ania and abroad nuely Syria, Jordan, Egypt. 

Ecological Aspects 

Acid and alkaline wute water from the re9eneratiai of icnic 
nsin• are collected in a buin where, after b~in9 1111.xed for a 

prir.ary neutralization, pH i• corrected down to the neutral. 



Year 

1988 

Editicn 
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Origin 

Ito 

Engineering 

IPROCJIIM 

PJOJECT1 UNIDADIHG RAMP FOR RAIUfAY WAGOOS WITH BULK MATERIAIS 

Designation 

'Jhe rmp is used for mloading bulk granular or porder 

llilterials from railway vagcns with CJRYitaticnal automatic m­

loading outside the rails. 

Description 

'lbe unloading rap is a cowmd ccnstructiaa, haVing two 

rors of bmkera belor the railway level. By handling special 

devices at the bottOJD of bunkers materials gravitaticnally m­

loaded fran wagons into bmkers axe discharged from theDI en two 

belt ccnveyers sending them to ccnsuaer or stx>rage. 

Capacities 

Ramp mloading capacity is equal to the florrate provided 

by the two belt cmveyem discharging •terials fro11t the bmkers. 

'lhe flowrate is usually between loo md 600 t/h but, if 

necessaiy, it B'.ay becoae higher or lower. 

Kind of project En9inee ring Tum-key Others 

Additicnal Information 

'Jhe rap 1• also designed for wagcnswith gravitaticnal 

autOID&tic mloadin9 between the tlto railways. 

IP ROCH IM 

Romanian En9ineerin9 C011pany 

for Chemical Induatiy 

Address 

19-21 M.Eminescu Street 

79637 BUOIAREST ROMANIA 

• 

, 

I 
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UNLOADING RAMP FOR RAILWAY WAGONS 

WITH BULK MATERIALS 




