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W hat   ar e   p <~ : t r o o n.. a i J ais? 
i      *       •        t t 

-her.i--aa.ir;    s> r .v   i Ahn]"-y  or par.t.-üv   frca  patrcxeum cr  natural   £-ases are  . 
•s « i • iJ 

kr.oan as  p   ':^c:.a a-!:,     !• uol.ua    :p  aa +   now  only  a  specialized  fuel burnt for 

its '.r.c r,;;/,     j. ;   xa   •: a.ixt.ure   ^i   nt,iroc- rbons  a.i¿...-h   tiaaselves when  cone r.trated 

ana  purifi-d   ar<    p -troca, — i-aia.     kaa-pi- s  -,r.   •  a.ai.^,   arepane ,   ho-xaac   ,tc. 

la adaiuca   f=   t;a. a. ,   a   ,   -aa    vari'ty   o:'  pe :rc-a<_: íaala   aro  produced  by  ora  or 

'•or-.-  ra-'-'ion;-  "ra--s< 1   na   r   t,-,a;uun p-rxiaaxs,     Hasn-as  anta   aù.ar  ¿yrthetii   resins 

-*:"1 •   J-  ì aia "a,   lani^r,   uynik- i, -   iiar-.-n,   ay..taglia  ruVa-. r,   sola, at«  and  other 

a  aay  or(/:.:c   -aairals,   ta -.-..re- - f   alkyi   r<:s,   p. fît a-iLh.s,   i itrogcrie-ous   fortili- 

£ rr i   '-"•-    ""''-l'i-s -a.iah ar'   ai".   aja.es ii'i.,t:-    uà ¡a  *!.-.   k ra  petrochemicals, 
1 - - l  vaau:   ti.ua   Da   .;ì • a   a;.t : .a .. ra   .- : '• A izat aon  ie   intimately   involved   in petro- 

aiaa. i.-- .!a,     av- ry ;a raon  m or.-   aay  or   ti...   othar  ai? «a;  sona   sort  of petrockerai- 

c .la dai Ly , 

aaaia  building  ; ioa.s   ia  a. tro. a -;..-.ìS f  -lJ— .' ..L'-. 
a-- r>- +V -i-----   ••-"  ••' 'urai  ;-.^.r   a-    ian- ra.lv  -racked   to  isol .te   olol'iru.-s,   like 

taikyLaa ,   propyl   a-, ,   artaa.rr,   rarrLnr a, ar.J  arcmiticp  like  b'cnz-r.e-,   toluene o te. 

Th. fa-   ar<-   tk     boai-  ha: 1 !:..,-  c.xO'ka   j'ar   iiv. rs<   pe *ro;ker i-a-alc»     In U3A,   naturai 

il'is  }/-r   ¡ a.  iorr 11. a.t ¿y   r • a i a- -1   •.£•:   ara-ara  rav; a-a naie,   vd.creas   ir   other coun- 

t-.i-., \l ':. I ia   tìa.   pre tv rro-n   aoura... 

iurta, i-   a a.. - a   -..   -;..      -aa^.a:-.,   la-'ue. tn, a- 

'.. t: ror/ìene,   are   further proces- 

f 

:;''    ,n  ir - •  '     •     ; -J   k-'   -     --•    -•*•-•   -.-a-- i—-i-   (i "¿y— -tl\v Kr... ,   polypropylene 
lti-«h   t:'-'-i   s   ••. *h;-k-r.     axi'i. -. >     ^vn-r..,   '-••-< a- ,   < tcavlen-   di-}, loria- ,   ìsopropa- 

-l0 -1  laf-:a>i   • ti-,     aa    tra- ..ti.as,   'ila.   ber.Z'.r.c,   rr-.   further  procesaad   to  iir.por- 

1'::it   Vìt* r;   -'--•*••-   "^   ,!--    Jy--stu!'i'   ii.-iaa-ay  ara5   t;.,   pelya a-   ir.àus^ry.     ki'.ilarly 
¡:\  '"?r   -rr"   '-r'-    -"•*'   i-   ka.  -.-a.aa-vaia    •: f  ayn ta... ti.-   auab^.r, xyi,.-r„.a,   .,tc.   are 

ii!-t';. r conv- i't.-d   *o phtia.lia    :nì.y:ria. ,   'erephtra ii-  aaia  «.t:.,   wkich aro vital 

int- r-. diät- G   l'or  ay; -k-. ri,   r-ama,   plantía iz.,rs ,   nvnt!;. tic   fibres,   etc.     Sini- 

j'r]v-   -'•'•: :••••'**' f-   ìtr.v-i   fra:    aaratnp   i -   ^3ed   ir.  tk,   aaiìuf-aturt   or'   aarcoma,   an 

irtaort-.a*   sea"--     '-:'   :'   r: - i ;/. r:--. 

,.:t» a-i    1   t i-.;.   :    •••;. • :,   • L^ :ac i,al   ,TOctti.a3   and   n^v.' proa..ajaes   in jgc_trcchcmical 

;-:;-.--- *s »   :"  -'    ^   -. (    v- *•-.,   .   k   b..az«.a   k   xyka.i,a    .r.d  o*k..r Jeriv-.^  products 

:" '!   r     :-      -"-ir   ^<   —•' !-aaa..y  rat-' /ad   4 a-./    :;a¡r,-ac   3 a,    . e ra.j. ta tion alcohol, 
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coai etc.     Conspuer tly,   1:... yrcduots  Iik.   3tyr<, r.c ,  polystyrene,  butadiene, ana 

synthetic  ruhe, r whicn oro  nov: •-o~.rr.orr. y krewn as  ¡\ trocí.' r.u, ais,   aro  etili   obtai- 

nable  free.  non-D.  trolour s-ur-os. 

History   o:' p-, trocí.? ncals   ir.  Irci i a 

u::.ivcc   v'cric   supply el'  pt. »roìcurr,   ito   f-irly  yttruty 

•-e ss   -.hrou^.-j. wbiok   -.is  raw r   t» rial   ic  comxrUai   m- 

:["-.•  .1"' i r. ¡;ì .'i: uc '.Li. '   now ora   1:.  •-'<-.<-~ì i e e l   t^oíi.noie¿_a/ 

hs 0  r  . 

prÌC(    =1!   ;     t. 

te   th     re t 

had  bv.cn   i^or- 1   in.     i ».   e*- rt, .1   -.bau     forty  cars   aro   12. d..f.,   :'o\.<\:--\   by   p     :- 

war d. vt Lop:,.-. r.t   ir.  l.urop-    m t   jì.jr   '-ountrú 3.     In vi.-w  of   ite   fantastic   creati, 

in post  w^r p  nov4   trrü'nd.cut   t;      ..vnt, r:. world    na  Juan   evi   t;p  „idi.   pò •.< ; naì 

in mould in,-   *"h     icci.or.ir  rrowth  of  c.Gur.irit s,   i-y.    p]cr:r rs   ir.   Irlo,  s>-ric.i3 ly 

thought  of soin m*.:;   fer  l'o d  •/. ioj"...at   m . ari .•  sixti-3,      .'in   dexa \ny:-., ¡. »   0; 

organic   rh-~ical   irdustn-s   ^brris--1 v--s  rad  c^art«^   iafe   in   •• ir    -uriry and   ;t 

was   in  ti.^«=arl.y  si/ues,   '-1  :vv; ta its   "i   casi;-  or^nr   d^n.-d   nvr.struo,   luo 

acetic acia,   cutanei,  styrène-,   .--.-.d   c;.e   i.-ai  trodrcir   Ì ikf   flucti.-;?   (ÍVC,   poly- 

ethylene "te), s,,., 

carbonizaA : on proa _ 

thon - r°si r.s p'ti - : 

like-   p^ly-s^-r,   r,vr 

r.i''"t r,   rad   tv.r.a  et  a y   ont-c1-;   or -a ì • i un, carbi dp ,   c on 1 

ta:   f--7-  '.-! lotion  a*rO:.oi»     Ti.tj   -Ou.nnfncturo    -i   otlvar  «y* - 

mrcr'.-d   :CK  -litaríais  i.ao   aine '*ay ...     -'yat;.. ?i-   fibres 

Iso   .••or::rp-r.ot--v;   i',--.sn i   on   inport» i  basi- . i<-a 1 s. 

In  I9r1,   t....   r.-o'--rnr.« i.'   ->f   L.fia   uppoii: t.--«   a rocr.y'-o   to  'V-ajlvf- a  suitable 

pattern  for   i*-v_ ¿opv.-: :0   1..   Ir. n-   1?.   »...    .-ontoxr   '"a"   ' t<    iat^-aral-c   yt'U-n.    >f 

production   ?f  p--'ri,cac: u--„ic   ir  .1 r,Ci*.ca.¡   ccur'non"   ara   »;>  "rooor; » ¡ri   it:«,   pat- 

tern  of  i^vrl ">r-r.v---r.<-   ~f  p^-yr    r^L    y   ; . •.•••-.'rv ;    r-   t:"/    ~un*r.7".      ; hr   r-ronn   out- 

line  cf prorratee-   :->r   i-v-iei   »-r.t   •->!' p« lro. J.-'MCI.   mane tries   .n  irdic  was  drawn 

up  by   t:.e   Pc troc:.-. i«-a:s  •>""i-*"-i   vf-.o. •    r-ror*   wan   1 ui.ì ir,i;«-d    ¡r   1 '-or*      This 

Coroni »-xee   r«oor-.'">-'..-.:ed   ^ .r-   ^-::;:.,-   c;*   of   foui-  i<-.icr-tc;    -omp ¡ *-x* s   ty  1 )'0 ,   ce-!, 

conpi-x  :,avi:,.- a  s tea--.: racK^r v;:t..   -2   natal.a   :'-ron.-'ajut   of   '<:.<.   ord* r  of 

2CC,nCí'   *or;.aes/y-ar,     ?r-   -r'd-. ,_: f-rc   "•1   'Ciloxr::   rat;->r   t..an crai-   :\-«t tored 

units,   :-.ai¿   c^rn   tre   baci--    atre^-h,   roca .c   en  ..   •*}. a;'.'r-.-   ".  r^nultc   ir   a..   ir.tt- 

grat —; c^v.-ìoirf-nt  «¡r-r--'  a^ i   ih»"   i nt^rr*-. <•'•.! ; -tr   'r<xh,-tr¡   -;r^   ..*-ìliz< a   m  arato  of 

economi;-   rizo.     Ti.     fo :r:itt-c  cìcc   :-,a..o  -s'i':   ter   r<-y^i'air     t!'-   •• '.d   i'r v   tiv    -ore 

important   armari-   -.no   r-- re :n-   i.-al i  tir.,    te    . 1 tre ;onouc.   frrttiizorc  ano   indica- 

ted  tre  supply   and   do  ar.a   posit-, or   of nap:".-»-'!!-!   for   th'i.^,     Ihr-   :n:;ti + '^t   Français 

du Pétrole  was  cortmiissicr^-a  m  Jux¿e  1'/6^  by  îo<-  -.-il  a..d   .¡a turcI   dar  dorrei.;;;lor^ 
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with the  task nr prep.^rinp: a detailed report  iw;i.,ating tir^-phaam-,   locati 

and   oraer  cf  mvostn-ntr.   /or  the-  ,. velcp^ent  of petrochemical   industry  in Inci 

Thir   institute  üuoT.itted  a   iotaih-/ 

reviewed   in   "ur   'i-    t  <-/  -----,-.•. •  ..- 

on 

la, 

.port  ir.  /-bruary I963.    These   reports  were 

-     -n ;,•.-.-. r;,...  panels appoin'ed  by  the Planning 

Comr.isaior. and  ir. D*velopntr.t  Council,,     In  th.   U.jhi  0/ anOW)   there  !u.ve  been 

considerati,   :rooa nation,   or«   t:-.f   a-i,mal  -co,: end, n ans  put  up by   the  first 

The  pr^r.i  position   ri'  npt.vrv.j.;,;   indu.tr,,-   in  Ir..in 

In const- .n.É un--  r '  rre   ;
r,i • •- ~   • ' • - • -i -,    -^   -   + 

  *••"  ; -'-•'• -•''   or   i^-'^'i.^ac^i   industry   m   the early 
sixties,   th,   /,-,,,-  unit;-   ;,3W   ,o-,    u.tc   operier.   i„   *;*  ,vi   Bixties.     Due 

to  sverai   favour.bla-   f,c ^P ,   p.^,,,.,,,:    li;_ ,ry 1;,o   . ^  COJ.3ld^rabl&   hfcad_ 

way   xn   the  I-orr/oay  r^-ior,     I,  D^,r.W,r  ^h,   tlf.  n«;:t  naphtha   cracker   m  India 
with  a   throiu--nrut of 6n o.¡ e   +-,, r   0  „,^ „ .,, 

? -     > --   rv.^.ui.,  ..«o     c. „i.iSc ione   ,.     ithylone   10   used 

• or   the  pro^u-aon of  ;í,OOC  tornos  0:   poly.t, vl-ne,     Iropyl*^  and  benzene 

;4:50C   tonne,  per annur. /   ,r«   sold   tc another  unit tor -onv-rsior.   ;o eumene 

0^00   to  22,000   tor.:f.s  per  ..nur).     Prom ou^nc   ar^  der;wu  phenol   !ÌG,000 
+ 0  15,000   tonne,  ,er aî,lUjr)  &na  HOftcnp   (0fCCC   rn    v f,0  tcrn(s  ^ ^^     part 

oí    the   noet,ne   ,r   .ür.vew,d   ir.,0   ^.^   f,^   tn   .^   ^^  ^   ^^^ 

I.:  -H.on,   O..C  0.   ,.,,.  Uîlir&   is   ,-.3„  ,,ro,,u^v   ^le„    bla..    ;.w   the   ?„ckeri8 

r^uct.   Ito^   c:.pac:t.,    X:G   tonn-n  ,,r  annur: ).      :,,?  0*!.*r   .».it   is   also  r,aru- 

fact:,rin,. phthali,  anhyu,i;,   -,GGo   ten,.,  ,ei   a..,,,T)   JUl   of   urpop+e,   0v±hQ_ 

xylcr:.,   and  3,0y   ;,0n;> ,  01   pntna.vc^  p^tia^w. 

«  ¡r-u-'h  hi :;;. " ^tenn-.^rr^KT     ' t'>   -»•   - --    • ' ^      . -   , 
•'     •- -•*L--rL>~-  -    ¿.-^,(iO  tonnes   of 

r.arhtha  i.at;  aleo b^-er   -v-ri -o-, -r,-,-...   ,,.   •:...„ 

co.'i.p'.ex  '."ICJ'M   *i¡,:-  ;.;ii':'i rent   .; tre irs   f'^on-   i:P   -.«--  ^ ^     „ a. •t>   i. J„.   ,,e . jn..f>r  ^rt_   -onvefte-    to  a  number 
of petrochemicals  i-,  fairlv  la-^* e  -,„,-   „1   „t.        .n .   . 

tPd   ,0  b,.  wai:  over %G nillioi, Hun^^     T- f   ¡r0(:IucUoL .u    .__ p   iKtt.rrnfidl   te prQ_ 

iuct:- and   ti-eir ;mbse,uent  oonversio, to  /mal  products are   illustrated  as 
foUeus: 
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Tabi* 

tonn«-s 

s team 
cracker 

225,000 
"tonnes 

naphtha 

-O., (methane ) + hyurctren 
2,700 tonnes)     ) - vinyl  ohlorUe 

) (-i'or PVC  2C,û00 t 
) -Tor f=a>   10,000 t) 
) _   f. th,V I-a.c    .j i "i, ]cride 
) -  p tr..y L'Tit- 

)       (—-v r P
C
 '-yf-'1 :v -••n<j 

-Cp( ethylene 
60,000  tonnes)    ) etbyleae   oxi"h- 

) ntii.vl'--r.i-   riveli 
) 4ir. ' r.y h.-»'.e ^ìyacl 
) - polya-tn •"> ne glycol 

-G, (propylene 
35,000  tonnes)     ) - ace•'• one 

) - Ì3C•nrop.-inol 
) - aiacetone- 
) - *'.: ,3,;.. 

-Qxo procese 

-C 

-c. 

-c. 

) -  nut«.noi 
) - ir-iobutaiiol 
) - 2—e>th,yl  bexano 1 

) hut adi en«' 

) iioyeiope ntadiene 

^ benzene 

30,000 

3,000 
21,000 

12,000 
10, OCX! 

600 
1 ,000 

11 ,C0() 
1,500 
2,800 
3,700 

%uo 
Boo 

8,000 

7,200 

700 

14,00e 

About 21,000  tonnr-s   of othy^-m   are  ;a,jai   to another  unit which   is  producán,, 

high-density  poly* thyba^   ¿0,000  tonnes  r.-r   annua, 

Thi-   "letK-u.ol   ut.it wit:   A   'cipaeUy   e I'  33,Oi'0   tonneu  ¡ »_-r anau;?, has   aluo  be-in 

commi scionea   ir.  thf-   sa-a    area a ! ~*v ;a th  a   Ocrf-ilizerur.it. bane-J   on  naphtha-     lr 

the sii--»   r. tr-.-cher.i .atl   ar-a(  a. other  unO   ií-   ÌUr-iy   u. h<-  commis:; ione-i  within a 

year or   two  :"or   ti.«-'   procuc tmn  oi" ' thcmolarrira 0   (3,0«   fowtr-:-0   bannd   on  < tii.ybn» 

oxido   avail.ir if   i'-ar    on»    of  th-   uaitrj   reiVrr-'-;:   ?o   earl i era     .'    a.rboti   bLaa;  uni» 

(18,000   teman)   has   also   h< on cc .n.is.; loi.eo»   ii.   One   r, u;e area,     A.   project   i'or   the 

manufacture  of me-thy la;, in*«  in   the   OruliZ'-r  complex ¿.car that   ar>-a   if;  also 

corning within  two  to   three years. 
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A PVC unit with a  sn.sll   capacity based  on  acetylene from carbide   is   likely 

to  be expanded   +0 20,000  toni...-*? per annuir, based   or: a  email  cracker  producing 

pthylene.   -Tl-iB  scn*r>--   is  likely  ^ o ntcriulir^  wit.'"-in  ihre«: yoars.     heny  other 

subsidiary products bas-d  on  tiv  primary  produco  obtanable  from  the   crackers 

are   liKoiy   to be  ^oraiicrsioned   in   the  samo  ar-a   over   tiic  next  five years.     A 

oubJr:   sector project   rr^iu-.ing a   number   el' products   based  or, benzene   ami   to- 

luene   is   under   implementation   in   ti- Bo-bay cr-a.     1'UG project will   mainly 

concentrât.* on  producing  items required   î'or   lyestuff  and allied   ìnàuntries. The 

products   to bp  rr.anufac lured    1     ti.i:. unit  are   indicated below: 

Tabic II 

Organic  ehe:.acais 

1 . nono-ehloroljonsene 
2. n—( 11-h 10r^ìò^n?,one 
3. p-d ¡.ci.lorob./iiZ-TiP 
4 . acct -it. • ; i'i' 
% ni tr'hr rii/ii- 
6. o-rd troi   j v 1 * 
7. p-r.i troto", ;.••• UP 

fi. v,-r.i ' r'< :.-.' m-T.f.' 
: ' i I —fi L'i': d"'"'¡ :'.'• >•   1;P 

1G n-!,itrn, h Lorob"iii:onc 

tormes/annum 

11. u-t.itr-.-' ; ü?'obfnser.e; 

12. di~ci tro ' :\r robe r.zone 

Lì. , * . 1 ¡,. .- 

14. riti' •!•• -it • • •••   reiìrhor.i 

1% "> t '•! ì ; 1 . 11" acid 

3 ,ï>00 
300 
Ö00 

2 ,000 
11 ,000 

1 , 9 oc 
1 ,1<)0 

125 
350 
8¿o 

1 ,520 
1 ,500 
6 ,000 
2 ,060 
1 ,935 

750 16.   :r,r ta-an.irìo pi.«---noi 

It  :-"iy r<-  ff Mtior.e,:  ir.  this  connexion that  the development of  ti is petro- 

chemical   -or.pl.'X has  l*cr.  po3Sib>  it. the Bombay area due  to the  presence of two 

refiner L<>n   Lì,   the  ••• ir?,c   ,lace. 

In dujor,1   WI.CT-,    ti>--7>--   n.i a  refinery baaed   on  indigenous crudes,   already 

one   Outrecht- irai  unit has   ooi <•  up  for   the  1 reduction  oí      ífiCL   tonr.es   of ben- 

zene  and  1i,00f    toi.:>•;•:  of   toluene  based  on Uiex  procese.     A caprolactam  project 

(18,000   to ¿0,f(0 +or.net:>   m  th^   adjacent  iVrUU¿<r  project   is  also  under  im- 

plenen t:< t LOIU 

Th->  uosition regard i rv   _CVP.I optent  01   synthetic  fibren  in  indicated below. 
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The fibre   industry  is distributed over wide   ar^a.     At  present,  ;nos ;   oi'  theae 

units  arc  producing  the   fibre   based   on  imported rr.or orne rs   1 LKf   o ipro'Ln: tai:if   and 

chemicals  line ULT,  aaryloieitrife  etc. 

Synthetic  fibres 

nylon  (WxtCc yarn) 

polyps ter  j'ihres 

acrylic   fi.br-.- 

fable  ill 

['ht?  present   ins ta31 ed capacity 
(tonnes) 

c , SCO 

4,500 

300 

High polymers   l'or plastics 

As   indicaren   •-'Hrli<-r>   the-   production of polymers  l'or  the manufacture  of 

plastics  hah   started almost  ten years  back  in   this  country.     The  present posi- 

tion  regardin¿-, iii^L p.'Lymors   for plastics  based  on  p<-.t.rocher: reals   is  indicated 

below: 

Table  IV 

polyethylene   (low density) 

polyethylene   (high density) 

PVC 

polystyrene 

(tonne s) 

10,000 

20,000 

20,000 

12,0( 0 

Nitro^.-nous  i'(a• ILL ize rs 

The  present   in.stai.Lh   capacity  of nitrogenous  fertilizers  based  on naphtha 

and natural.      -a   is  Yj?. , CC(    tonne s   (/J)  against   a  total   installer]  capacity  of 

1,144,000   toiin.:s   (c).    About   1 ¿'S,000   tonine   Ci)   is.  bared   or:  natural  ¿as.     far- 

ther  cajacity   tu   hu-.-  ext.nl   of  'Ci^OCr    tonr>-;,   (f)   Ls    ..nht >•   mi} L.neit t   tion.     An 

addition   I    "aia.ci.ty   of  sL/!,000/   * nines   i'd)   has   also  he^ri   'prrovt-M.     Thus   a   letal 

capacity  of  2,4^ million   tonnes   cf   M has  already  brer      •,'ahi ished   and   api roved 

The   total   n u ht):a re qui sérient   for   this  '-aiueity voubJ   be   O,'   t:a-  rnier  of  L'.oo 

million   tonnes,     Tne:  above   nontiored  capacity   is   nkoly   to   r.c  es tar.u ishen   by 

1 97'V''î'o'•     Further  fertii¡n>-r  eapaoity  "ay  hav    to  b<-   ' s ti ui îshcd   based   or, 

other  feedstocks   like  heavy  oil,   L. 3.   ueavs   s:c   k  <-te.,   a!   n.ijhtha   is   i. : t. avai- 

lable   iron:   indigenous   sources   by   that   time 

As   indicated  earlier,   development   oí'   the  piasti a;   industry  has   taken  piace 

I 



I n/u, .34/91 
Page 8 

in this country  baaed on coal carbonization etc.    The position regarding the 

major plastic   ptolyne-rs already  ant up   in  tuia  country based on   inose  .sources 

ir,  given below: 

tabic  V 

tonnes remarks 

low density polyethylene 

PVC resins 

polystyrene 

urea formaldehyde retina 
(adhesivos) 

U.F. and  K.J-.  moulding powder 

pheroiie  moulding powder 

polyester   resin 

12,(-00       (based  on alcohol) 

17,?00 

1C,000 

3,000 

4,450 

6,700 

1 ,3CC 

(based   or,  MO e ty lene   from 
car oidi- and   r thylene 
from ni' tini   oí) 

(based   or; eth/lene   from 
aloot,ol) 

^imilerjy   the  ;oeit±on ret'ardine, organic  enemicals baaed on non-potro- 

le um sources  Ií;  fi ven àolow: 

Table VI 

aoaéid acid 

acetic  anhydride 

acetone 

butanoi 

Capacity 
intallfd remarks 
tonnos .  , _ 

16 7 000 base e t  on alcohol 
(ferr .e1" tat ion) 

7,000 M 

1,500 ti 

4,000 II 

buty]   acetato 

ethyl acátate 

ohloroethylones 

lüono-rhloro acetic acid 

butadiene 

4,500 

4,500 

8,400 

2,5rC 

¿2,5CQ 

(another 5,000 tonnes 
capacity based   on alcohol 
under   implementation) 

based   on  aie oho 1 
(l"c.rt..i riUt ion) 

based  on acetylene  from 
calcium carbide 

based   on alcohol 



J.-/'•-.}•;/. i 

'"I ab Ir- vi   (>;ont o i) 

styrène 

ethylene 

phenol 

benzene 

tolueni 

naphtha.lt ne 

ethanol 

2-ethyl hexanol 

eapac ! ty 
..nntai a ii 
tonn' a 

25,ceo 

2, ÜO0 

54,ooo 

9,000 

12,000 

286,000 

2 ,$00 

rernai'kf 

another   1l. ,000  tonner; under 
imp.lt-.¡ni. etat LOI; 

-•.'..seil   on i.'!'.,,-l.t.-m    li-or alcojio] 

c-oíil  carboniza I ion 
11   •• 

synthetic rubber  (3BR) 

Table' 711 

30,000 toiiîi.'S barud  on non   petroli mi, 
sourern 

The  present  position of  petrochemicals   ter ivo a  both  Iron;  prtroleuir¡ an- 

other sources arr  fiven   in  the  following    taM--:*: 

Tab !.-•  Vili 

Plaaticr, 
(to hai capacity  .; nteH i r--¡> A   eo tli  from petro- 

leum l'!U     <> t.l:i r  rjourer:i ) 

low density polyethylene 

hi¿;h density polyethyhne 

PVC 

polystyrene 

U.F.   renin 

U.P.   moulding powder 

P.r.  mould in*-;  powder 

polyester 

cellulose acetate 

22,000 tonnen 

20,000 

40,000 

20, 000 

8, Oí/) 

4, Alj 0 

6,700 

i,ioo 

3,000 



II;/'w',.j4/9l 

Or.- 
(total   cstuM. 

acetic aci$i 

aceti- anhydride 

ac-toru 

bu tar i cl 

butyl  ac^tat* 

buta.ii> ìJ- 

ohi ore  »i thy lines 

ao< tylf-îie   i'iací. 

•liac;- tone 

i'-th.yl.-.-no 

f'thyl   äff-tati 

f-tí.auol 

¿-f.-iLy]  hf-XMr.o! 

etj.yl* !,,--   oxid- 

''th,/]»nc   f:\ycol 

ethylene- fi3 -hicrid* 

formaldciiyif 

isohu+'inol 

inoprop-ihol 

mor.c   -Joro aortic acid 

r..I.P.K. 

n.< ti.ahoi 

napahthalt no 

ph» noi 

propyi.;nt; 

polyetiyl, î:<.   glycol 

phthnlic ar.l.yrirM«-.- 

:anlf   IX 

i   '-ap'-.uty hot h   from p< tro- 

1f,C'CC tor-u. 

7,ero " 

9,000 •» 

4,^00 

30,000 •• 

* Of,000 » 

^,400 

54,000 " 

^,000 

, 000 

4 5n0 

Z'^f". (X 0 

10,;, 00 t« 

i ¿.oce- !? 

lo, c-co It 

3,ooc »1 (excluding captive 
capacity from virçyl 
chloride) 

2f,000 It 

300 II 

1,5co II 

¿,!K0 It 

3,700 II 

33,OCO 

12,000 

16,000 

40,000 

1 ,0(0 

12,000 



( 

T-iHt   TX 

Organic   -;;..-, -• íiiP 

-total   ^.abusi-i   -.^r-.-ty   ,-.-.   fror v, tro- 
ì<=-ur --.r^   ri?., ;• ^o^rvt s ) 

phthalatc   plasties r-~- 
G>», DBF, DEP,  SK,,   ,...} 12f08c tünnis 

styr. );•• 

tolutT)*' 

viravi   -;,Aori.;« 

1flfGO0 " 

lit't'. -Oí- 

Y able  X 

gyr't^.ti-  lì ubi < r 

SBR  (dry arri cil txt. r.at-à'ì 
•   1     - v     li :.¿í« -M;« S 

Outlook   l'or r-iiurr 

Tht-   futur--   ; rr.-i-j--- 

Will   b.    -¡íííí.IV   : ,;?.   i 

í:
<:
 -í\'V  ori'..íV.x -• • 1,-UíP  -urJ  :¡i trcv-nous ffcrtí i .r< r, 

'•  Her- tha  -r r.ítv:^;   f^3r:;     r   in,ilí# 

H^arur.,; -.1 trop» r.-v.¿  ; n-*i 1 :¿, r* 

alr<:ñ:¿y  b <-r.  it,!i.:Rt^s. 

fluid   HS 
0-;   bf •-'(.•>'"•     1 

ti oral   r.aphii.a   ;Yor.   ir.-.ü^,-r.o^:-   : ,Ur-t i   .!•>,,- 

as   Wí'l l    ;;¿-    1 ;v;'     ;, i  ' , 

' i."-'   :-Ofc¡; ' lu:,   -ai   1    "S  I.MP 

. '—  r-->':¿f ífí. t.   ¿<>u- íí- Btii j 

• •->*=' ¿  -   r»?-  ..Vülul.ili ty  of  nii-ii- 

.1..' 

Ot:..r   O; 
i;    f i"' >l A . ft; 

Ir >1\ -•• r-' ; r   • i 
ui.-ji ;.x<: f r*.   oí'  erti.o 

•'* -T *-   tivrl'.'i  íir4:!   -i-'xc *• xjr- 

'OM.f-s)   i-   r.ow   uridei 

Jí'íJ. r   of  1 •;•>(•: • l ; i luì;  Rufo*.K. 

ana  'viraxv., < ?.. ...  (.-„;-    ii-> ," . ,   - > 
-   s- - -      -   <•   > -í . 1     . t. 

Ierres    to   tf<    ,-xt, ;.t   of   ;.,óu:   -Cr..4. r   .^;.;í   -.. : 

imple;.* ntHtnn.    T'...  iroj.    '   ;o,;*  •.;.--„:.:  V» 

The orí.or^   is   .i/..?;/  i.-  i-,«-   1;.r;.      r *t- .   ,,v  1-, 

A  decision :.as  b<-.-r   t-i,.-- ¡    -o  .—-t   -.   -*>--     „•--.»   ^ •-     --••'   a   . ir,:-,., r   u,,.; -i   Oí.  r:j.-,i...fl  err;-.- i   fror 

indigene*  ^r*i  ^rv,    with  a   =',-,v,r-t   or  ^,^0   to   :¿:(,.v;    ,0nní£  .,r   .,p, 

tha.     Etr./i.-r.P  MC-r-tX0  to l3r,<r.C   »0r..,P).   proryi,;,    (at^t  -y:,-:   tot>St,rG 

tonnes   irulu-ì*^ 1 " lYP   t.-.r.t-  ^*r,-i--^ ^ /* 

torne.)  woul.<  tr  .Vailati..  . „r  rurt.^r rr«,iln.     T.,   ,.,¡!:1,v  101   ,üa;|¡tm 

has not jet  b-.en finùiztd ac   i1  ::i,xt U-  i..-: ,'-,  fí_ -P a  Sí ! 3rytr-   .^yrtíh*-- 
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tic unit  coupìc-i wit., extracte!   cvtnciicru;  frcm :h<    cracker.    This  project will be 

¿,   .1 -  -iVl,"  v,. .-tor.     I" '-•:ii + acr;,  p'V'.rai  "!ov;r  e tre sur. units have been plannet* 

ras.'l   or:   t:,-    products availc.nl-    fren   *í:-.   cracK'.r. 

Tiify art : 

Tab!,   XI 

1. l^w density poly   »hyli n«- 40tCCC - 45,0C€ tonnes 

2. (a)  styrt-n* 30,0C€ 

(b)   poiys+yr- :s   and  ^o-pcl.T.xrs 16t(CC 

3. vinyl   ac't^   /: oiy-'inyi   :*'~" ""—' an"* alcohol iOf(lQ " 

(h.-rro-;.-. t  a •   tir   a-i •'} I3,::rc 

4.      pOj.,7pT vpyi' ;..-   r\L=ir.~ 
(i-^lu-.m.    S'C(    •''•"•'^   -"   Mcr'-s) 1^»^C- " 

6.     syn + h» tic  rutixr 
(p-ncrai   pur} oc-    j clyruta-:U n../3BR) 3^t»-CO 

There   i.P a lik-lii.ooc   o:   -• rtain   -..anges  in   the  dovnstnar. units.     The  total 

ir.Vf str:cnt   1:.   •! is pro • ^ t  incluait^-    lowr.ptreajr: units   is  lihcly to be  of  tin.   or- 

S*T  of   " ,¿CC  rr.il H'-n Rupees. 

Futun   >.iro-i.M-î.     ^i.x^  m other ar^as  are  still  now  m t..i   planning 

stagi .     Ti.« y  v<- 

Juj-'-rat   "orp^tx, 

Bara', m  r>:« 

1 ,   v or.ly T'f*f.r r» vit-Winp th».   pro. Teas r.adc   m  the 

1*   4.,   i:.t-na-., i   to iirpV-rv.r.t  th'.   prrg<.-t  ih  two phases.     The  production pat- 

tern tnvicat-U'u   if?  as  follows: 

l'avi .-i    V " 

(!) tonnea(2) 

1.  bt-hzene                                                                        4\4CO 56,500 

¿.  cyclo ht-xanc                                                           19,CCC 30,CC0 

3. ortho xyl. no                                                             7,000 15,0CG 

4. para xyl e no                                                                      - 25,C(.0 
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In  this  aiva,   t^rf   ia an.t^-r rr.),.-,t  u;.àt r  -r--- :  0 ,,u:ideation  for   the 

nanufacturt   ofáft   ¡vrt  «Uyl^vr,   ''-lie--!. r.-ra...Vi .- )   U:v.r.C   *-  ¿»:.f..\0   îC;.,, ^ 

alon¿- Kiih ot:.!.-r oí- I'IHK  ^rom J\  - 

of sttnr,,   ur   -   Dî'7    ,- :   r,   ••   , r~: -, ». 

Other p'-troT.- rr.i   ;i     or; I>•»..<-; 

'•'•"»' 
,• w   îc;.r.i ,;} 

pu 'f- ¿ r 1 . 1 Í y 

(nc-ar Calcutta)  iát  r. 
«et up   r. .v-virac  i-.r.J  K::l:!ia 

'rr. V 1 , Xlîî 

Futur-'-   capa_• : *.;.-  - f oyr.tj.'. ti-? Mrr« P 

nylon textile  y^rr. 

nylon inàustnai  y: 

acrylic  fihrtf» 

poly« str-r î'ibr-'.s 

•t')fC  tonnes 

11/iiO 

* ), '¥)C       " 

Tr-.tlt   XIY 

Batir.aU-1    itr-.=ir¿'i   ci'  ;list. •,; r.'!-  « ti '   rui^tc r 

' ì / •• / * 

F?C 
poly*• th. -Ir ne-   (LT-) 
j-olyçti.,. ..-r¿-    (¡li) 
polyp n»pyl<. nf- 
polystyr* :.<   irvi   '«t—p0J.;."!r,fcrs 
phf-r.jii •  "v«* ¡ii,,,  j. ?>• jí i- 
pht hol lr   r- .- 1..R 
UF  (n-.oui-'i;.,    ¡. cw-i.. r) 
'C*'   {r- Sir,1-   ft j;.f. î; iV»- ) 
acrylic   r> ,ar ^ 
polyof t*-r*  r» r 1 î.B 

epoxy r-t-sxr.s 
.Tflan.inv  ior-ali. JV-:P xcul^m^ powd* r 
phthalatc- }.ia^ticizors 
synthetic rubber (SBR polybutadi^nt ) 

t     ^ r.     \     • 

'•(•*_*. 
1 -r ,(V(, 

•>it
c* V ')(. »'*""*' 

'. • '.h , -.  ;; 
7f(< 1 • ,  r*o 

3 V •' 70 ,*' '0 

^, y rJ i f -f <i ; 

•3," - cS ("•  < 

V." ,!{(; 

< t w« ' ?4, ,crc 
'-,'<"'- 1î,, y/~C 
%4C i. ¿ro 

7>0 ^ ,>œ 
1    ;_QG ¿, cj.O 

^jCKO -,i, oc o 
òCyOÌX) l'J*, OCX 
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â.lc  XV 

l,c.t:S 
TF -r r.e..¡ica^s 

1 07 < 73/' :fìà       1973/1^79 

tor. e     s 

~ cet if  acid 

otiv/it-n:   ix:«:*-. 

iSOj »X p.'.')'    -T.;    U: ¡ ÌV: 

L'i     *." i*   1 '= J.'li.*'.'i.     -Ov^" 

» ,• •; 1     ». 
r.l.»    i.   k.i 

cr. lobina* • e   "-* hv.O <_ r.*: 3 
r-h,.:'-. -,   ~xv:r>~U 

30,COO *G, 000 
3ÖO,ÜOO 4 CO, eoo 

16, CO 30:, eco 
45,3CC co, 000 
2.5, OCX" 33, eco 
16.0CC * ?' 000 

1 5   TH A ?c, 000 
<4,cec ir 000 
4 v. eoe -/•- (CO 

o,CXO ir ,000 
40 ,cco 

io,coc 2C f'OO 

14,001' }C ,000 
50 -eoo 75 ,coc 

Thf;  r.?ir.  -crtr drcr   in   ;.-.e r:>jv ;•! opr : r»i  of p-?trochfc-.i;als  in 

K    * 0    1.'/ P f rtam spe- 

iu -:.x.ì   :;i  * i -V   «  ' ,        \» e •*••->   • 

¡e   i-;   " l~r> o.'   • ''ó*-' *-• ,   - e *  •_ 

fTT..r.      0"tl"0   ;'V-   H    . "L-!f;x    n.r 

and   ,*«*-•   an. 

^-H5.^'     iT . t'O    _r.t-'-:.-:Y<-  ¿r./i   W'.f.n   the   fro- 

'    *• '   TV :~ + -•' •.*   ì-H.'-/, "fT  *'i-orr   ¿C  *o 43   i-€r 

VJ--   o,   :ro \..-tr.ir..     ¿coru-y   in  th<   cost   of 

:. v. ;t   ?-r-t¿-   ir.     lar cur ^nd  capitai.     In  the 

,  w:;l-    "rt   ^-trit^.    ànvf sf enf   pf-r  tonne   is 

'  *'-•. r.-.?   i<  • v< ar   capac-iiy,   it   / ->:r«;s down   to 

- if-',. rr"~t or * ; or.  oO  òkiiltù  iatour  including 

..--dour  rea ¿ire:* n*   in  s~,£.ìi.     Vihilr   this 

"intiT- -:i:¡.te»,   *í t'   n--xt  stag*.,   i.e.   the   pro- 

::MS:C;  projets,   it;  laccar   ir/c-i.3ive. 

• l   ì-r.\>-   oi   *•   .,."0Jí;.??¿  -^hï.ï.;^£ and   olDSole— 

- .)V£'-:-\z - "3  rçj*^.ro;".  aí.i  it:V£-loprr>fcnt  on which 

v\" .:*"•-nt   i.-,  ir.-     .T.J-.-.,   L'.«rDp. an  countries 



Yet another f-, ature  Oí'  t .i.-   -»-.ìUÌ3 + r-•   ;-.   +;,-   >-  . .   .-,,. ..,..,.     . „    ,. -, 

xes  bf.aaus*-   re   i;;t*- r—o^m r¿ii' r. •    •>•'   T> ,      «•   .->-,-. 

From our exr.« riere.--   ir.  Inr.ii:.    ve      v/. 

• •*   rr¡ :"• r~..t   xr. ¡ i- 

•:•/•    ,'or.,   e:rcee   *¡.,    *ollcwinf-   îUç-P: 

If tny  ¡. tro--:*-: xcal   -..-.¡..x   i,-  e.ar.r.v ;   >•-..--:< 

genous   '¡'rana  .-•.;-.'»   i';-    ii::-.^/  • x. =>.*-;-•; i-ir    ~-i -r-   ,       ,- 

Chane..-S    "f   .— .*"* i\,     -;:.    ;'.ir.i"U.T   •  "' ' -•'  T "    :.* -> *-,    - y 

cipatior.  u; .-xior'   ir-, ;. 

liritf d :.[srf;. *   -.-. .   -r •.< ;•• 

u-- • >.-.;• :.    ¿ u .1 

.in   i- - t -* * í    T^í-T'-t * H 

.. .< i...    o*- i j. 11 .f.    :  .   ,s 

ie.uu"-i:u   ios.,   ,r> r  -••   ¿.o-..,-  r-rio,.     Tk\:~   ':íA   n« ,V. L;¡í L- 

ty   of  -ä ;•;•. li   orf--i.'-.Í33d ::-:rj? -tir.."     ^ .Y::-_cr. ve i •'-. 

petit iv-    ir.-. rn.;tio;.'ix   're--    i.s     ./:>:.i^.. 

In  "l^w   -;;•   i;..     J ir.-.i t-- 

exchange  -v    tee   MZI C^-AI  C 

evaluation   is   •: 

nfcOusl.',   a   :uri   rise   ;.a.s   *:,   K'   to./.-.-r.   i^ne — 

iii view  th>-   v.'i'.if   pot.-rtiel   -;   tue-,    ;>;-;. T 

diticns  i;'   : 

^K  '-i t< r  *.\<    '..i,-.::.,-   -orr~ 

:   r,,;T-'r^  ní   fe--   ir.tcr:.el   -umn---/  -.ni   forri^n 

.ai   V--f or*   ?t í • a, 

 JA'-,   -i    /<!'.,-   T;U;rüUp.   prcjc-'-t 

're-.-':.-    ---    i!..f.iíiíri<.::.     lunuita- 

•; -.¡i"   *:"   "•• "-   ur   '.'.--¿-•-   -*r.i*r-   k«.c-j mf- 

•    -    '•-v   irr-i" m^   ti.,    <cor.on-.ic  ven- 

:i.cui:   t •_   no   i "; i; u:; i un   ."• «"tr^i:,,-     ; : .-    . I:íU::   ; ? ¡v   . *    -u   ,•p|n^T(». ^ 

r:*'*«•'"• »   *•"!-•, ^'^.í^í.v-a   f-.lT'.'í   -:r..;    ti:-    appf-r- i; 

val :   r-    .---OJH    fer-  wi.i. r 

i-,   r 

poter,*i-il   farti 

earlier,  it  i.-  - 

made  tr^r-of or  t;<c   piai    .     ; ro,-. s;:  i •;;•,; T  • -T" -  *»•* 

erploy;., r+   of  1 at cur. 

Th,   short-,-,    r.r  ¿kill    ;   :•   :.n,e.=;.....    -;    >-lorinf     -e-.;.tt-i   .- wi •; 

entrusts!   m  -^ur.,  up a.-   v;r ; •   an   r-<r—-f-   *¿ .--,   -.T   ...   ...,.   .     .•,,.   » 

well  knewr..    A v;* il  r-J'-»--!'- ":   -»-.-, ^r. -..-,.„.,.,.     ,...., ...... 1    -•••'•    •    -'-•-->    .--   •..*•!. *.      ....;    -;;^';'ru   r« l or'   rar:? 

aliead  witn  p. tr-e;., u-ai   in. :u."-ir-••.- 

An infraatrucir-    -i' .-•--»-.. ^-,      •       . . f r , t ...   ,-fvi._. .,. r •       „,. T . -•-.-••    - -•-.    -•-   -• --i <-• o     tciCri.-f;
rion  ci   ru;,nt ir.'i   equip- 

ment)   an_ an  • -,  • ri- • c    :   -,-•»--• MP»-.^ ^-f.-.    , ,,*-..   ,;. .. ... 

ings   an-i  -íepit'rus   ^crú^u^  t»..-   v^-ri-rir   •-.,-• * >•--> - -.. -,- 

projectr;}   i,;   tGri^ntial   ; ir  :^?.->i*n   -;.-x;,   f . *    -,   ,, ..... 

country  a.   iu_.-r:iü.    :..*.. r.    v;cul :   r...   uue..--   ; . o: u;i ,    .-• 

other ror.-"0"r.i^ar.t   "rc-.l.!"-;;  HI": • :;• * j \ •   *   .••    -^f.r,c,    „,,. 
T».    •' —, *      .., + •        .     . . lr:   *rt-1»   ^'"-*   ^.f3c    licK-i.5,   :;...   (.:,r..-ri-ti,}.r.   :u    - 

ni j i ans  of   •:.,-   -.ieveiopi:. ;  ccun^ri'e   ;;-v...Lu   r-    :;•   '- 

real  benefit   to   tr.--..  rcur-try wruli  b*-   •• r   - ^c-r 

Ol 

!-> * i.-:-.;.:     in   ;.    ¡. v- : 0} m.-* 

~'~r< U[r.  * x -, '.r-i.;e   -tm 

•'*••   '•''   T. : "•>'    in-iuctri* ;;. 

'• fi'ienct    H- on,;   4r..     ti.eh- 
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Ar.  iüáuctry vit:, puri. hiyr   r^T>   ut"  t- .-i-.r.olcíicil  onar.r*_s and  obsolt-nct- 

r-^airs  v;   il   -jr^i-.r^í.   i   r-n-- nrr ,ì  i.-.s-._*u*i'jrí;   and   ai \rt;:j rts  both   ir:   industry 

ai/.t   cutsit      -<"•   -op.    vit:.   'hi"   r-^T't   -f  rrob ' <.:-..      I".*-, "tribu iz- :r.*--\A   oì    +!.(?.'•   should 

al:"Or;t   !:••      •<"*: pu A ;••:-..",.    : "     ,v   l:   !.,:..;•••    '.ro;.:. .. .s, 

rortunit- s>'f   ;:.   I:i.;i':   c:;a::?.h   :-   •;&(•'• "':^us   pÀa.'.r.irv,,   *:••   .- i'rastruO^ur«;   oí' 

• r*.-;!:.-;*-nr..:-  i:.uu.:-ru'.,:;   '•.:.'   --o:.:^, fa;.";'     r>r-:r 1/^.1.1^^   :;\iv-   e< • t.  ¡,s tabi isr."d  ani   it 

in   or.   fi.  ¿.    ;i;.,-^,   7iz.,   tv  ;:•:-".-'-.,-   her    xp» r-tr,  i'cr    .L'*"'.; ;..• f ivi t ICP  -tbroad, 

Indi';   ' i.,-,  ^i-;i"   to  ':-r-;s-   -"""-^   r ';/•••  . ^pia ;   .•--\,r.+ n  r-;    ¡ifii'vus   .->!'   s* itir.,:; up 

p« troi-i...::"ic"a   ir; ,u:tr:- 

li,   •:.'.   :*i   ;."¡   -•:"   i:.t   r1..,: .n.j¡   :"ai'Á; t • n,_    p;a * 1 ?uìarly  by  pvbh";   a- ..tor units, 

vii.« r-   no  p  rrr.a(.«:ì;"t   "oi.]--.: jr= tic:: i-r.    l'or- ,<:r. parties  -.Xiot, ... *     ";:IT~/I   •« cuiü  bt   of 

r'u?L  :;.;;;ioti;n--    r-\  ui'i'e r ; : :\:    t<--.'.".irruí    :f   -/port   -í'  "••inuí'.:^,.,¡ro.i   products and 

dí;V-.l oprr... r i   •:.:   rr-.n:   * ir..^-   t. •.-...'.iqu-:=. 

SuTil'irly  üi  "r^Hj. ,Zí:.;    :•-..;< fií-;h 
;.:.i   "i-.*", lop:"' r.t   -i<_ par ínx rita   in   inducirles 

iì> rr.íj   1V"G  "O'ùd  b     ;;ei :   as;:-+':?   tv  '..'.liy. 






