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what ~re potroch mionis? ]
) N . . ' 4
Cherieniae noriv 1owholly pr.nfiaady fron potroleum or notural zases are .
. ay ¢ (I ]
keoro wz potvecn oot Totreal g orot row only o specio’ized fucl burnt for
1ts ener,y PR ol siolc NS lves Wwhon corncerntrated
LAY PUT1TY G e g rels, S, vrepoane, hexone (te.
“nowduttien To Ulse U osong varicty or pocrecno 1o le nre produced by one or
O Tenctions romol op rotpoio jiiale rlisties -nd other oyrthatie resirs
ACC AN pRAInTOy Wt ller, synthe wo fiuren, syotnotio raltor, selvonts and other
WUy orginie creaacals, dreores b nlkyl tes, tostioldes, ritrogoncous fertili-

oy e o tereis cnoach are D canesiin bl unlor tl. term potrochenicels,
Lot e o acer it o Civllizotlon s intircteiy involved in petro—
orear e, Toory o verson in o way o or tno othor sor sort of poetrochomi-
colo dialy.

Sasie buriding fiooen i poErooe ot

anphthn or vyl oo e soverally o sreeched to isol Lte olcetines, like
Cliylone,y coy Ut e, prronc o and arematics like benze ne, toluwnc cte,
Theoe wre th Ttanio Do Ul ciotke Sor verse petroslericcis.  In USA, rnatural
gos b prodorinntiy Yoo ant ocm vy o oo b rinis, whirsng 1rn other coun=—
triooy, towe Trove, DL, Rasirni Toe, il 18 tho proferron mours

urth.ro s L IO U T L LTS

I A Sooe S ity L ot pror Slene, Cre TUrthor procgSe
ST R SRRV CoE Ie 0y b e gicaars (poiy=otaylone, polvpropylone
g ), eFidos ottty k cHerere, evvone et lene diohlorid. , iscpropa-
noly turonol cte, S roeo tins, ik berzeno, or furtler processed te impor-—
ot aatep o ot oy 1h STUNT todluctrny oot tho polyroor o irdustry.  Sinilarly
S.otoane e uEee 10 TR L gaoTur. of oymitietd Tureer, Xyvicnes, to, are
4
furthor conveorted to phtondic mlotriie, teroprntic iis nceid «t.., wiich are vital
irtereeintos for pyrthotio rooing, plosticizers, synths tic filres, c¢tcs  Simi-
Lordy ) Ll potersvoy e mnpetnn 10 nsed 1n T woaufcoture of soronia, an
LPor ot G0 e N A A SO

oterer lotron ot LUotaond jrocesetd tnd noW procugses in petrocihemical

1 T

I S R T S A T o, ¥yienwr ord oft.r derive: products
R . A A R il Gra nours Tiro erents zion alcolol, 4




coal ctc, Consequer tly, 1L products iik. styronc, polystyrone, butaediene, ana
synthctic rubier which are rnow commor’ly kroun as rotrecis wionls, sre atill oottt

rable 'rorm norn-pe treolvun 8 urmem,

History of p.otrocrnecicnis an Inaan

As 7. 1 STl T runannt v reirly steady
price =~irt T Loarnne fLle3s thro 1c cenverted in-
to th rcot soetel, s, ey, products, foneW oro 1n o onemios ] teonniology
hod boen asrorod 1n, 1t storto cbou forty SLars g0 in e Tollen toop e
War deve lopna ot rnorazep. onr ot r countrlos. In Uliow of ite dantactio crowth
In post wAr P orios throewriicut o aontorn world  ona Juanarn oot oote anade Potes tiad
in moulidin. th. cccoharice ol souniryae, Toe Discnors 1n Indi o sermensly
thought ol schemes oy 1ts d nodfors it 1n vorls sixtios,  Jw o develnriant of
organic ~heracal ardustries themsclves fad srartel Iate 1n *vas oo iry and ot
WASs 1n Theearly S1771€s, a Uow Ul 1te 01 Lafic argallic cherioal inaostries, lire
acetis acia, tutanol, styrene, Toove loat pradvcts Jike lusties (BV0) poly=-
ethviere «te, ), s.,..7. % ravter, rad beern set oy tased o ocalciwr carbide, onnl
carbonization proaLcts ot Tor cotntlon alo0n0l. The manulnolule S0 ather sy e
thet1s resing o OAmMTer et ruWw o materials Lna o e Wyntis tin fitres
like poi ozter) 00, N NIBO CIMreoed Loon nperts 1 ham feracitla,
In 1997, i Tovermant of 1o appuinte toa cornittae to Meuoliue A suitable
patierr tor e Iopmoot 1 liils 1o tre Intesratec petiery of
produc tion S5 petrooie Loadi 10w arit 1o Mrecorce i the peite
terr, of A SRR AL £ L S The troma oyt
lire of prosrarie top qevelor ernt ar et Irdin was drawn
up oy toe Petrociesdeals Joreditten . wonc perort was rubiioaesd i Vg, Thig
Commitiee raco rme ced e 3o avoof feur avteorpsted complexes by 17T, eael
complex navins a sfean=cracker wit. 2 ruvhtia Ueoushyut or cre order of
20C,NCU tornes/yoar,  The wetal o oent o oo ratier tian sracd ceattered
units, Lac teen the basic O rreatn, Peen a0 g LA n,aro b reasultn 1roal inte=
grat-q developrert whers all o the inteprmelilic rradicts ure Ltilizen ivn ounito of
ecoromic size. T Jotritiee o M@ estyr o ten Pe teXNilr do vl P Lhe nore
important oryar 1 i §Urorhes 1oal s arta o L itrooerncue Portiiizers and indicone

1L

ted tie supply

du Fétrole was

- [ .
e, The natirtat Frarncals
daLursal ias
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with the task of prepirine a detniled revort inicating time-pliagine location
I ¢ ; 13

;L‘AO ’
and order of investrente op the cevelcprment of petrochemical ir.ustry in India.

Thir institate submitted o tetagl.d repert 1n rebruary 1963, These reports were

Yo -

revieved i cre V{0 ol disa o n Lo ral penels aprointed by the Flanning

La

omrissicr. and in Developmert Jourcils, In tne 21kt of anove, there h.ve been
consideralle mociicatiors on toc orloinal recomrerndntions put up by the first

i o [
sonrmitloe,

L2t - . . o . o oL . I . P :
LNe Drefern POs1t1ien o peTnrocien 1 1 I 1n Qre.la

In conseipienc ¢ e ini o PAEITLG O patrootenien] Incustiry in the early

sixties, th. ol lewing units lave cos inte cperation 1n tie 14 sixties. Due

Sy | R T e s . et s el v oy T TR R s vy
1o coveral favourabie P vars, Detroa e Lhae Ty has Lade considerable head-

WAy irn the Sombay resion. 14 Decorier b, The it napritha cracker in India

Dt o througnput of €0,00C tarres Fer arrum was ccrmisgione'.  ZDthylone is used
Jor the procucition of 4, 00C tornes of polyet vlene, lropyvlene and perngerne

4500 tornes per annun,  are sold tc another WLATIOr conversicr 1o cumere

£a4 4 o o~ . . 5
V14,500 to 22,000 tonm s per crrur Y. Prom cumene are deriven phernol '76,000

\

to 15,000 tonres [ er arnum) ani acetope {0,002 ro 2 000 tornes Per arnuan;.  Part
0l the azctone .o corveried into 1l=acr ton‘~ifﬁ,((x? Lo L,00C scrmes per anrar ).

In nédintion, oue e tne o ce 18 A050 produclag a et lene blace Cror the cracker's
ai copacitr 000 tonno FOTORNWT ). Te2 oter it 18 alsco manue
factiuring phthalic Aanfyavise (40,000 tens o PEY a:nir) out of tparted ortho—

20T norre s 0 pitriatey PiaSticliers,

. . . .
n MUTh bl ateamecrankep HLOARES S N AL L SP PP PR Y

G

200,000 tornes of
raththa ias olso heer TAHNIOCLDN 1N Lts Lame Per,or. This 18 an Irtegsrated

e 1 ey i Ttet, - + . V- o . 4 -
COLPLOX ULiers Yhe 13T rent atiraamg ITOm Yie fracier are ~onvertes to n nunber

S petrachenicals 1o fairly large size 1l nt Tre L]l invectwert

1S €3tima-
ted Lo be wall over SLU m1llior Rurees, Tl Irocuction o1 e irtermedi . te pro-

ducts ard tieir subseguert conversion te final products are illustrated as
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Table I

-~ e

..01

(methane
2,700 {onnes)

+ Lyurogern

- virnyl chlioriie
(~tor PVC 20,000 t
—for snle 10,000 t)

steanm
cracker

-

re dicnloride
225,000 — et ione
tonnes (=tcr poryet o Le
SO G0

naphtha -C > (ethylene

40,000 tonnes) - et ylene oxide
ctrclene wlyenl
Aletiyleve rlyacl

-~ pelivets lone glycol

St Vvt s

--\”}3 (propylene
35,({C tonnes)

- acao tone
- iscrropancl
ftiaceione

[ R 4 )
8+ sl aiso

RVl W A
¢

-0Oxo process - butanol

isobutanol
1 l.exanol

- Jeethyl
butadiens

1icycliopentaldiene

..c6 A brnzene

/WG.&,,V !
Fage 5

_torm«_- 8

30,000

3,000
21,000

12,000
10,000
600
1,000

11,000
1,5C0
2,300
3,700
5,000

80O
8,000
7,400

100

14,000

About 2! J 000 tonnes of etiyoome are suld 1o arother unit which 1s producing

high=density poly: thylene 20,000 tornes prr shnwi.

Tie methuarol uanit wits o capacity ot

23,000 townes jer annuwn has

aleo bhenn

comrissionet 1r the same area nlony withoa tortilizer unlt based on roorhtha.  Ir

the sume potrocher i col anit 1o llaery Lo he

year or tuo ror tie production ol

oxiae wrailavle trar o of the uatis referves to carlier. 0o
A . b ;
(18,00C tenne 5) has also Yeen cornmlscioned 1t thit Gule AT, I

manufacture of methylarines 1n the fortilizer complex wear thet

coring within two fo three years,

rbon

rommissioned withiln a

etpanoiarines (3,000 fonnes) based on cthy e

bla~x unit

rrogect for the
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A PVC unit with a smell capacity based on acetylene from carbide is likely
to ke cxpanded to 20,000 tonies por anndn vased on a small cracker producing
ethylene. This scnere is Dikely to mutery dire within three yoars. eny other
subsidiary products based on the primary produs s obtiinable [rom the crackers
are likcly 1o Te conmicsionad 1n thie same area over i next e years. A
publis sector progeot rraguting e oaumber of products biased on hernzene and to=
luend in under ipplementation an tro Berbay cree. Thig rrogect will meanly
concentrate on producing items reguired tor iyestur't and allied 1rdustries. The

products to be manufac tured 1 tian unit are indicated helow:

Tabtle 11

Organic cheicals tormes/annum
1. Lono=chlorobenzerne 3,500
2e 0-(»'1-“'5-}r‘r'f““r-x'l?,rérlc 300
3. 1-—u Liorobernzone 600

4. o0 ‘!‘l\l"l' 2,000

He nltronenions 11,000
Ao O=ritpot g 1,000
Ta T=ritvotoliene 1,150
By menl e o liere 1 25
Gy odil=nitrobonne ne 350
1C. m=nitro Llorabenzene g20
1M, pritrach orobonzene 1. ,520
12. di=rityo orrobenione 200
130 = bies '3 , 000
14. ritreieon oo golrhonin ac. 4 2 Ot
150 metany e acad 1

935
“

164 meta=nlno phenol 50

It may be pentioned in this connexion that tie develo; ment of tiis petro-
chetnical ~onplex has bern possible 11 the 3ombay area due to the presence of two
rel1nevries 1o the are | lace,

In Gujer ' wiere trere luoa refinery based on 1ndlgenous crudes, already

L}
one petrocker teal Wit hag cuie up tor the productior ot 4,0 CL tonnes of ben-

zene and 13,000 toivo of

L s
-
&)
o
Py
-
=
-

based on Udex process. o caprolactam project
(15,000 to 20,000 tornes ' in the adjacent fertillzer preject 1s also under 1m=
plenentotion,

The position regsariine developnent of syrnthetic fibres is indicated below,
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The fibre industry is distributel over wide area. At rresent, most of thege

units are producing the fibre based on imported moromers 1 ike e proluctarm, and

chemicals lire DNT, acrylonitrile eteo,

Synthetic fibres ILe present installed capacity

(tennes)

nylon (texti_c yarn) 0y 0
polyestor fibres 4,500

acrylic ribr- 300

High pelymers [or plagtics

As indicated earlier, the production of polymers or the manulacture of

lastics Lot tarted aluost ten years back 1 tiiis countrv.
o

The present posi-

tion repording bhigi polyrers tor plastics bascd on retrochericals is indicated

ey

below:

Table 1V
(tonnes)
polyorthylene (low density) 1¢,000

polycinylene (high density) 20,000

PVe 2C, 000
polystvrene 12,000

Nitrogencus ferii 1zers

The precent instacled capacity of nitrcgencus tfertilizers based on naghitha
and naturid  oois 752,000 tornes (J) againegt a total inctolled capacity of

1,144,000 tonren (e Abowt 120,600 torncs (M) io based on notural pas.  Fare

£

ther copacity to Cie extent of 420,000 tonres (V) is awler gnpdoment tion.  Au

addition 1 ~apacity of 24,000 ¢ nres (i) hae lse been s prroved,  Thus a Lobal

caraclty ot 2,41 million tornes of ¥ has alrealy boor
f [}

Ly stabitened and aroroved,

3 4 v
i

Tre total nbtha requirvenent (o this copaci bty vouid pe o0 the cpder ot D.hh

millior tonnes. Toe avove mentiored c2iacity 1o iixely to po coctabitshed by

1975/1975. Furthber fertilizer capacity nny nave to pe cstlolinbed based on
f

v
other feodstooks like heavy o1l, Lede necvy sic ko otog, 2t depbtha 3o oot avai-

lable iror indiginous sources by that time

As indicated earlier, developmernt of the plastics Industiry has tarken place




ir this courtry based on coal carbonization cto. The. position regarding the

major plasti~s polymers alread;

leum

1s ¢#1ven belows

low density polyethylene
PVC resinsz
polystyrene

urea formaldchyde resing
. A
(adthlVUS)

SN

4

rable V

Uelo and Mo moulding powder

pherolic mouliding powdzr

polycater resin

up In this country based on these sources

tonnes remarks

12,000 (based on aluohol)

17,5C0 based o1 wwetylene from
| =

careide and ¢ thyline
from me thua ol)

1C,000 (based o etl/lene from
alcarnl)

3,000
4,450
6,700

1,30C

Pinilerly the - neition recarding, organic cienicals based on non-petro-

sources 1o priven delow:

acadid acid

acetic anhydride
acectone

butarol

butyl acetate

ethyl acetate

chiloroethylenes

none—ciiloro acetic acid

hbutadiene

Table VI

Capacity

intallcd remarks

tonnes —

16,000 bascd on alcohol
(fbrmew+ation)

7,000 "

1 ,500 "

4,000 "

(another 5,000 tonnes
capacity based on alcohol
under 1mplwmwntation)

4,500 based on lcoiol
(‘ terns ntat H'Jh)

4,500 "

0,420 bazed on acctylene from
calcium carbide

2,500

22,500 based on alcohol



styrere

ethylene
rhenol
benzeie
toluene
narhthalcne
ethanol

2=cthyl hexanol

synthetic rubber (5BR)

The present position of petrochaiicals forivend bo b

Taile “‘./‘1 L"r‘.\rﬂ‘l 'y

~
Catac oty

et cod remarks
Lonne. s

15,000 another 10,000 tonnes under

implame ntetion

Tascd ou o' o Tlene trer aleohol

25 ,0C0
2,000 coal carbonizolion
H4, 00 "

4,000

12,000

286,600

2,500

Table V11

it st o . st

30,000 tonnes based on nor

sources

netroloun

from petroleum sy

othier sources are given in the following tabiloss

Table Y111

s . s i+ e

Plaatics

(total capacity coteblished both Mrom potro-

low density polycthylene
high density pelycthylene
PVC

polystyrene

U.Fe resin
UsFe woulding powder
Py moulding powder
polyester

cellulose acetate

Loum

b

P

aul ot sources)
22,000
20,000

tonnes

40, 000 "
20,000 "
#, Q0 "
4,450 "
6,700 "
1200 "
3,000
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J =¥ g * 0

Tanle IX

Or.~nic ~ker ieals

B

(total rstubiiui. 1 caproity toth f'rem p tpoe
L

Torr oy

4

sourc: o)
)

acetic acigd TE,0CC tornes
acetin anhyuride 7,000 "
acetone T, 50 "
butarc’ 7,000 "
butyl acetate 4,500 "
butadiire 3¢,000 r
benzen: TOE, 000 "
chlore ethylones 5,400 "
~arvon black 4, 000 "
aoctyiene piac), 1 e "
diacs tone 5000 "

ethy lene d6, 000 "

’
cthyl scetats 4,500 "
otranol DEE GO "
St GG

d=e byl hexanol 10,500 "
etlylone oxide o000 .
cthylone glveol 10,000 "
cthylene qac~hilorids 5,000 v (excluding captive

capacity from vinyle
~hiloride)

formaldelyde 26

, CCC "
1sobu*annl o00 "
1Roprop+:.o. 1,500 "

pmore ~iloro acctie acid 2,500 "

LeI.RoH, 3,700

IPEE TP b .

metianol 33,000 "
Yy v‘», N . -

rapahtinlone 12,000 "

phonel 16,000 "

rropylone 4C, 000 " .

rolyetivliene giveol ' 1,20 "
Phthalic arlydr de 12,000 "




(1ntal f3uahlislen

ieum o

Phthalatc plasticiz. s
(TJOP, DBF, DEFP, DM, <+~ )

styrone
toluerne

viryl ~.iorile

Table X
aA01E A

e

SBR (dry and ril CXtoraed

Outlock ror Miture

- ’« - - e o d s o T ¥ i - B -.
1}&‘ Putare T FRECISTES 5 BENY: SVY OO
wWill bBe aeanii 1aa . nNEr tha cp vyt
% - - . SN ~ - — - A -
Recatiare irrom nsus ey 1lle s

alrealy Loern drdi aton, e o 1o he

Tluid as . tlacrmin. gy vg-

tioral raphiia

STOM AT 1SN LD L

“ Al e s
5
a8 wWol, s Iror i, Dol
Ct. I S Al 7 " [ o . “
:“- N ~ N ~ x -
e v,\et“. !"‘ H :r .! s M ! ! A A*

and Maraxy .o (oapcoatv . T

s+ + v e oy EE o
lenes to e vt ot o S T SV SO S

impleientation, T LIt ot unula

The scheme is e Ly te o he 1ople oy e
A decisiorn ras beor tus o te o repe

Indigeno e TuierAl er . with g -

tha. Etislore £100,€0 to 130,000 1or

tonres ircliuiine TULOO0 tones olpol

tornes) would be avallatle fnar furtier

has rot yet boen finclized as 1+ Tl be

QW

arirosencus fertiyl oo

-~
!
-
-
)
i
o8]
o
-
bt
.

maculactope of ortio
7 and mixed gy

vEa ) o1 now under

Tliiion Hurees,

e derive 4 roe

o .y
tonnes of raphe

1o 25,08 C

LYY Olor Lutad e ne

;
girzrate gvnthee




=
-

tasg d Or tLe products avalionl- from oo STACKCT
T b L d
inFy ares
T "
It 1(1
A

1, 1ow dernsity poly; ‘il

b
el
RS

2. (a) styrome

(b) polystyr e and ro=pelmers

3, vinyl aco Lot spelyvangi e st and alcohol

; Wil
£ e ~ . - - R - % .\V.
(bomryoioot s far o amp )

Qe POLIPTIUVL L rominn
{ : ; e - PR Y
(10lwian 3,000 tervv s Uy TiOTES)

De  ACTYLIONLIITD C

be  Synthitic rucuer
( Fenorsl purmos polrrutacion. JSER)

Ther: im a 1ir 1iL0ot 20 ~.rtaln CLAanges in

1rvestrent 1o tiis preo @0t jnesuding .ownstream

ivr of 7,00 milllor Rupeese

re oracher.

- - s ¥ o .+ - e L L T T A
tie unit couplod wWit. extractel rutadione LTCTM U

Irn ziditicn, scvoral JowWr

This project will be

ctroar units hsve been planned

40,C00 = 45,0C0 tonnes
3C,000 "
16 ,0CC "
36,000 "
13,00C "

~ ¥

13'{1CC‘ "
17,000 = 24,000 "

30,00 "

+re downstrear units. The total

urnits is _1.ciy to be of tiic ore

Future p-trosn 173, nMpae¥os 1n other areas are still now in ti plarning

stagi. Trey veolls ¥ tarcn nosat 2nly 7LYor TeVILWIng the yro, ress mad« in the

gy rat compLacXe

Hara ny nrva

sooanterecd to arploment tho Trojentt 1n

tern envifageu 18 as oliowss

1« benzene
Ze oyclo hexanc
3o ortic xyline

4e Para xylene

two phases., The production pate

1) ternnes (2)
41,400 56,500
1 30,000
7,00C 15,000

- 25,000

o
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wa g ¥ e Tep
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