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SUMMARY 

NEW PRIMARY FEED-STOCK SUPPLIER ACCELERATES DEVELOPMENT 

OF LARGE SC;.LE PETROCHHaCAL  INDUSTRY IN BRAZIL 

by 

B.S.   Duff 

Sao Paclo,   Brazil 

Although the mont populous country  in Latin America,  Brazil  is 

one of the lowest   m per capite, consumption of petrochemical  products. 

The existing petrochemical  md  stry,   based largely on petroleum re- 

finery gneec,   ¡.-uppiies only ;.  fraetim of  the country s requirements 

for fertilisers   .-.:ri   ;    iy;:;-,rr. 

-. group  cf  privet.:  Drazilian e.nt repreneurs  founded the  company 

"Petroquímica Ur.i-to ¿...." with the objective   of building a large- 

scale  naphtha' based   def ins-aromatics  complex to  suppl;,   primary 

feed-stock at  quant iti.-, and prier   that   would ptrr.it  the development 

of a conversion  industry  capable of op-rating on an economic   scale 

comparable to  the more  îr.ductriclized countries.    The Brazilian gov- 

ernment  hau  givor.   !-•  enthusiastic  support   to the project   including 

r-upply  the reeuircd nap-nth.-, end the participation the comrnitrnen.   *, 

J   The view;;  and opinions expressed  in this paper are those  of +he 
author and do   net  ne  essarily reflect   -he* views of the secretariat 
of JUDO.     This document has been reproduced without  ferraci  editing. 
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oí   Ve requisa",   th-r, newly formed petrochemical subsidiary of Petrobrnff. 

Tho  mver.tiüo.a   m  Iko  ,.--ic ficilit- r~    pprunnv tcly US'  73 million, 

of which tati  -r.-.zíl,  u sT-.morr,    re  providing Ik:.  ?S million r.s equity 

1 1:»        iiC> 

•«•• . IM), 

¡*por:.tion ( 'forlf.  "Vnk)   in providing 

,:rru:   'f   Yonch Vnkr  —  lending US!; 

r ?,ih  ¿.  Uuik:.   i.j Unui.ip :k     3 nillrn for 

Or.pit'-.l,   ike   Lii , r.rt 1 
l"' MIJL i le,;    . ,ii    (rial 

30 .nillien   .,»d       ,"Tour 

working c. pit- 1. 

The; project   im;k^.b      n.:>hth.,  cr-.ckins unit   ><•  1.romice ethylene, 

propylene,   OUWIOIT,   p-rlyeT  grcMinc,    -.nd c.-irocnU».cl:  ;<,,d-atocle;  ; 
1 nn:-h'*-  r,'A'n"t1' *-   -I.T:-,T  \T ìI/IT,.,  ri.f-iv.Tto:   r.n r.ronKvUor; extraction 

unit   .••:  rcw.r  «he  1;:JV,.:H t   MUCH      ,,1  ;:;, U nee   Cren  th. .v/rol.ysie  Recline 

nd rtf.mr.t.v,        tolu.n.   h - lr-k kçlnun unit t,   convert  toluene U   benzene; 

xylene  i^mcrizrtion unii;     nJ   u; ; ro,.. Mie. fr; ctionr.t ion end finishing 

u:u.     frovioion  ic  - lsc   ûomt ,T,    for future   irr. t.-.il-.-.tUr. of      parc-xylene 
recovery uni4 , 

t  full  ooer-iica 1 lu   :-huit   will   produce:     3CC,00f: metric  tone per year 

:i  ethylene-,   k %nco tone cf nro;,vK;lb|   IK ,for   loni: cf :)CnzcnCf   6G,OCC tons 

r xyL.mc   -vi over  ?TG,fOC   l0nrs of other f.cd-ntocke. 

The precoci   L«M   . lre.-dy  f.Lu.iul'1oú    ,.¡   invf.sti.iCüi  cf UL-.   20C   aallion 

ia ('ovmstro.xi pr<...:«ci   ,   r.cl.di,^ hi-   fcncily raycih^ne,   low density 

Tlyothylcne,   vinyl   chloride concur,   vinyl   chl,nde pol;/,ior,   propylene 

Utr^ier and  ^OIK.     fovcr.l  ctl.cr presto in en .-.dv^cocl planning otage 

will  require  uva- If     20C  million  in    .Mitionc.l  investment. 

* u- « r 
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With a population of some 90.000.000,  Brazil is by far the most 

populous country in Latin America.     Its production and consumption of 

petrochemical  products,  however,  is  low compared to other countries.     As 

an  example,  Table I  chows  the;  per capite, consumption of thermoplastics for 

the year 1964» 

Tahle__I 

Per _cagita^onsumpt i on of thermoplastics 

!c¿6.4 
(Kilograms) 

Total 

4.60 13.48 

2.55 9.77 

1.59 7.94 

1.50 6.59 

1.33 8.22 

1.05 7.51 

I.72 7.37 

1.79 6.00 

0.12 1,79 

O.50 1.94 

tti28 1.26 

lb.23 1.01 

0.45 1.30 

O.07 0.5c 

0»17 0.74 

A basic reason for Brazil's lou consumption has been its lack of 

natural pas and i in dépendance on imported petroleum. As a result, the 

petrochemical induct ry has developed slowly, on a small scale with con- 

nectent high priced products. 

Country ?.9ìX^'ì^}BxSi pyc 

U.S.A. 5.34 3.54 

Germany 2.92 4.30 

U.K. 2.81 3.54 

Benelux 2.71 2.3 > 

Holland 2.66 4-23 

Japan 2.66 3.80 

France 2.30 3.35 

Italy 1.51 2.70 

Venezuela O.84 O.83 

Spain O.64 0.80 

Argentina O.52 O.46 

Mexico O.46 0.32 

Chile 0.44 0.41 

Colomb» 

Brazil 0t 

\ • V* " 
* <* *0. 21 

*0.17 

0.36 
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The existing industry started in 1954 with the production of ammonia fr. 

off-gas from the ó'ubatao refinery of Petrobrao. Then came tho rcoov.-r? cf 

ethylene ( ?.0  tone per day) from tho Gamo refiner/ followed by ctyrono 

(liopporo Co), methanol ( Bordoni, pol vothylon-"' (lini en O^rbirVí "î and cu"ì>n;i V-m: 

(Copehras^. ''liras  the initial p!w o of tho Tir a", i I i an petrochemical indus tr/ 

was baaed on b"--produet~ of th«-- rubatâ'o rofinory. 

Tho doaiani i\ r consumer products dori .ved from 'Kd rochemica] t; ir, hißh m 

Brazil.  'Cn npiu of oyielenl adverse economic factors, tho ecnaumpi ion cf 

bauio petrochemical deriva; u. produci" including aherpoplaatio0, f;ynthetic 

fibrös and o.yntmnio ru'obor has ¿TOVA rapid!/, an can bo Boon in ToloU IT 

(v/hich includes importi; i. 

Tiloso 21 

Apparent consumption of some pctrochcn.ica 1   derived products in Brazil 

Thermoplastics      Synthetic FtlroE       Synthetic Rubber 

Year    Tons  ^increase 

1965 51.930 
1966 70.980 .   37 
1967 94.300    33 
1968 132.220     40 

Under tho pressure of xbe hir.-h domano foi petrochemical o intern, dia U•-. 

to support thir. growth rate, tho existing conversion indurury hat rooor L-r! 

to over/ means to maxi mizo itn outpu 1, including for oxa-np]-- th.. cracking of 

natural alcohol to supplement tho limited availabilitv of oth/l-'ue.  how.'vi-, 

for the most part tho industry has depended on increasing importi-, oí inter- 

mediates with its consequent adverse effect on the country's bo i anco ci 

payments. 

Advent_qf Potroguimica Uniao 

In 1963» encouraged by favourable legislative actione-; of the Cartello 

Branco Government, tho entrepreneurs of tho private Pofinaria Uninv undertook 

the promotion oí a largo scale ¡x trochonicai connlex-  Tho objective v/o; :o 

utilize the cheapest avail -ibi e raw maicr.al in a laiaj. seal; plant, ..i.. : •;••/ Lrv 

the latest technology, v>o  that basic olefins and aromatica could bo a;.••<&< 

•l'on* L?L ir r  ao 

14.700 — 

19.350 31 
?>4>'0 31 
Ho.7 10 J.I 

Ton? '; •* no re ano 

37.800 
c; 1 m C:QO •>.', 

57.000 11 
70. SCO '-''! 



.tf>/toöt34/15 .lifcv.1 

at a price that would ¡stimulate tho development of a conversion industry 

capable of satiñf.yinfr tho domestic demand at oricos competitive with those 

in the more industrialized countries. 

The firet idea './as to torn- a joint venturo between the Brazilian 

cponeor and a mrv)';r foreign comoany vaili know-how in the field.  Two 

attempts to form snob a joint-venture were carri od through dotat led finan- 

cial and technical atudiun lo th •;. point who^e cena true Tí on v:ork way almost 

ready to start bat -; r, Cach case ti.o foreign partner backed out at tho 

last minuta.  Frustrated by there failurra; the sponsors decided to promote 

the pro e a! wj. th^u :, foreign -ar urination. 

In  December 1967, rei;ro;aaa; Qe.imii;e. S.A. (Petroquisa) was created 

by /jovernricntal Decree No. 61.981, with the majority cf its charos owned by 

Petrobrân, mo Government oil company. The decree clearly defined tho separa- 

tion of the petrochemical industry from the state monopoly and empowered 

Petroquioa to participate, ever, a? a minority partner, in tha promotion 

of private projects. A* tin same tino it provided that Petrobras would 

supply tho nanhtha or other rav materiale to the petrochemical industry 

at oo'apetiti ve world urio-js. 

As a resuli of tneso /avourabio aevelcomencs, the original sponsors 

were abj e xo org.?.".?. 7.0 Perroquimica I'nip-. as a joint venture of four 

Brazilian groupa: Ite fin*vie Pniao, Petroquica, Walter Pereira Salles 

group and the Ultra grcup. 

During the fi.ret half of 19¿B, new studies were made to r-r- confirm 

tho size of tho rnarksts, to identify possible outside financing and to 

prepare economical feasibility studios to optimize tho project. These 

tstudics included one made by the International Finance Corporation, 

division of tho World Panic, which reported favourably on the project 

and led to tho participation cf IFC in tho project, as an equity partner 

and lender. 
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t*lQ.„Pinanciul l' 1 an 

During; .July,  August and fîoDttmb'-*- nf  lora    ^   + w   0l   1^'   intensive negotiations woro 
oar nei'  ou', vnfí.  f* nan o i il   ,rwM, • ,. <„  4.     .,   . , 

UU,U íjrCU'íS ln tbQ Jnit^ ^tusf -n^land and Pranoo 
to detornnn     Hi     b- ü t   fon • n^"5 .-• "»    -••i   <v ~ -, ; , 

"'•"n —  -'-^   ••••'   IMO  projoct.     The  ubj,eUve  of  the 
n3goti,t:,.,, .,, tü oMflln sixty por c:;nl of tho oapitai rû(jiiiromoniu .n thj 

for. of   1er,-  t. m loane  *i,h  the  r.a^n, fortv  oor cent  to be „ro*d,d ,8 

equity   r.-r.y.iial  by  th.   four Lrasiiirm .„u.n,   plan  IPC. 
?" :   ^"•'''¡'••'i'1? plan selected  bv  ,\s^onnr.-r-   Mv-¡~„    c   «     •     -u . tKllU1'^- bniao,  S.A.   is based on an 

•'•pan/      CL.M, ,-./:.   •:;,: deludes  two typo«  of loans. 
Twenty pr-r c,nt  0I   tho  1(ii,,   .,,,,„,,,,<   .,.   -     .,, 

• "• ••'••"u"'   i-  ^  +^-.-  torn ot   a '.uro-.Ty.iiar loan for 

the pur;,!,,,     ,í   c.quij,m,nt   in   r^i]   a,e  ci{:h.v per  eent  of the  t a,u   i^   in 

tho fo-,  ofabuy^s  oredi:  in  ,vonch  fr,nc,.     1Jp  t, ^^  . ^ ^   ^  ^ 

total   tv.n  h, a.xiized for   rhe nurcha.o of  equinmom:  in tho Cor«„o„ v^V, • 

PIUB ^:i,nd.     The Frane  loan nade by o  syndicate  of French   ^nks,   hoaded  V, 

Banque ;<om,   ,s  to be rendid  over a ta*n yor.v period,   starting ene yoar eater 
completi' a -.j"  the elan',. 

Afi-r rueraquent  rtudi c:,  le-  to ,-:  tnerea.o  in the ei,e of   ^,, rroKet 
and aft. r   art   , •!•.•, n,-oPj  ^   <•„,   -,..,<•*-,, ,.„,.,•,:      . . 

'- n-  •-'¡i-':}--y P'["..eiaation,   the liaal  :— i-y   bud¿,at 
waR   e¿taí ¡a a-it.d   ai   75 niUin»   'Hi,,,.    .,H-ta, -, tj ..a...!,..   ¿..L.i...rJf  witfi   ina loan end equity capital   boira 
distributed as  rhown in Table  l.'iT. 

Financial Pian 

US$ 75 million 

USf, 29 million 

?ro¿oct _Z3ud£ot 

^5uity 

Pef i nari-..• e "xploraçEo 
ciò " .tról- - -    .ai-io S,A. 25 /3 

Po tro bra" e ó'ut-niea H.A. 25 A" 
Comnar.hi-t ;>':r   fernando 
de Aiìmj v. i : ira" '""       .-;.   P?> r> 

ti ci na. co- ' 25 'i 
Adrcinir.tr- yar  e Parti- 
c i pay o e.-,  C mai   II  Limi 
tada 1<= <¿ 

International  >inanco 
Corporation 10 $> 
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Leans 

CIAV3 Group 38 Million 

USf 40 million 

Intornit ional Finance 
Corporati.-.n 5 million 

Brazi ' :.-•:; ^ank;; 
(Work«*.:    api Lai) 3 piHion 

.5.oscri£ticr.  .-f thujjlant 

Thic ] ;   ,i£.u of Petroquímica Uniao incladoe a naphtha cracking iu-.it 

to produce   "':/],:n1:l   oropylcr-,   tui-^Ur..:,  pyrrlysij «-aoclino t ;-.¿ ^rccii 

black   :'cod-;-ock;     a naoiitha reformer for Umzen^ and y.-l^ r Ai^r.,. + , 

an ?.i-oin?.Mc:'i  cxtr-.etoon uu.lt   u   -cover  oeo-:,jno,   t.Ouon- • n« ^M,,K-  i~,,~ 

the pyrelycue g:u,-cO ino *ui   .-forrar-     ... toluene  hvdr •aoalkvivti en unit 

to convoy   loiuor- v  benzene;     a  -iene ioom-i^tio:. -.mit  and an  -.rciratics 

fractionation end  finishing unie. 

FA»arc -1- pruscuro  a  b'i.ook  flow •-uT^rp.r  BhcK^r..; tv- iiiTojr.irron of 

the ».? G ver-;'J   proeesi ur.jtn  ane -th:,- n:ù.e iule- 0 '•     [,"";')ì  •"•'•     * + 

full  cacacity, 

The prim.; contractor  for  too pr\yjct  i¡» "ociólo Sancii «0 des T^clnirruac 

Lurraua.     n^   o^'uea  cio:e';i^:   ..,c-.0] v-/ .If   '^ r.;L-r,\-: 3<3  ^   thc ;..,JKanus 

Company  onci  ir.eorpcra • o«   -:ao  J/^rou; p--,?ri .,:- ,-y  ^.ori  redone,  tin,;-  te; 

pyrclyn>r.  hoaU-rr,.     Pyrolyse  tr.H--.iin,   foor,   t.o  n^pUhr.  eraokinô- un; x   13 

rtabilized  -,, ,  jlUffiraUi?   li,-;r.cea  ivo .tare  hydre L reati Wï ojal.     The- naphtha 

cracking unit wiD   ho  *Vd  ,,:. .>    Uj;.: ;i;r3 ho;,vy ?ul„  ..^ p_  ,,,.,,   ^_ 

Bahia n-iphtha .uppU.d by retrató. frc;a its  -residente tardes Refinery 
at Cubatilo. 

A heart  cut  fro-,  the  full  r^o nvohtha U reformed  to max^iu, the 

yield of Bromati es  ir. a  .r-naiytic reiorrnn- unit   Méense by ^v-ir-d 

Mineral* and C^ri^ln Corporation,    ^he arema+ic rc/'or,;-a  fro* this wit 

and the stabilize pyroivßis ^soline  from   t;;1J -iphlho  u:,ck-r oro proc-3es34 

in an aromatic extraction unit   licuad by Lor^i  CcP:llr-,î,-.ft  fliCr "inorai- 

oaUochnik  mbH.   fer  the  recovery  of benzene and  heavier aro.-atior..     This 

extraction Proo,3o,  known a,  *ho Arooolvcn preens,   incorporate a TJ-ynthyl- 

pyrrolidonc- solvit.     The non-.ro.Tauc raffinate  fron the extraction unit is 

returned  to  the- naphtha  cracking unit. 
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'axed  x.y] :nos, bon2one,   toi',-:,.,   ,r i!^ -,,} ,n ..  .n 

xyloncB arc-  further  L-íW-Vü   -  ,   ^,T1 ,   • .        . ' '""' ,;'1Xou 

r,      ,,       x —--•..   ...l-,no lf,c.^.ria/uiorv unit  (llc,n.,   ,, 

-   x.,i   ....   r.1:^w 0s   ihr project,  it  s« - -•<   • 
tint   ->   n^r^.^.i,r.    _   , ., •       "        '   lfc   *"  <-*^lo±^vi,r 

f^' hydrocarbon roe^rc^   T—;<,....   ,     .„   .   + ^"s-cs   U'-nsci 

Contraction of ti--,  eo^lox i,  underway  c. .,  ^ .   ,f „ 

4 ••1"-t--"i  --J jecent  to  the noi inerii. î'ni'Ir,    +  * 

^o Paulo.     Completion  •-  th-  ^n'i-   facili--   • .    , '  °f 

half of 1971. r thvJ first 

r'r.i-kst  ^.lro'rJv .••stobi ; ••'- • ->   :• - ••^-   , 

W.3 PoMoquiuu-   <;Ul.   .  I,,..-,...Jl"".7"7r'""-'.'  f --•      , 

aolian; ir. irvr-,,,-c  i;. ìlCW pr.v, .,.:..      ,   j. ^ Milien 

totr.l  productif h,ü  1  , ,,  lW-; t L " ,  , f.  4,7..'"; '     ""  ^^ ^' °f Pct^ini^'B 

u^rr.,  Baler   co.', ! f ot:i. •> 

"thylonr  „ili  l>o  fxn-nxGhûd   t-, £-f   t.-.-jg,    »liri..r 

PauUsU d, ;:„£„„, LllV.   (CR!.,F,o)i     ^^_ ;_•;;•- -.--nK>., 

the fence from r..t",.t,^r-- ,¡f  -   ••        ••       "",'""  ' "'    ul"fi " "î;-r'1 "-wooa 
4 --v x -J    öi    uw.(;';'     tino   r,-,», o .  . *      y^     t*-tib   D'ir    /' o '' y»   r- P   i 

density Polyethylen,,     '.lct-oteno  -:n0  C-P,t..o ;,r .  i„.      , W 

from Petroquíroiro. an.ì will   h.  ruroli-ï  t,V"rT,',U ¡  T^^ "°:n°  15 kT' aVVV 

«rjlucli,,,;;   :.h.vU.nc 
1      "'''   vJ«v/.»J    tu213   V    r   V0>a"   n '   *   •    -      - 

yi-nc.  „opaoîo .ill Produc. li;0.0G0 :.cns pnr y.,r of v.  .  ^ 
monomer, which M;n K, „O  •  , . lln/1 Floride monomer, which will bo polymeria in +wo additional piente. 
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Propylano will be delivrcd by pir.Hm to nc^hheuring 7. • ^r 

Wh.ro it will  be processed  to predion,  tetr^cr wi-ir.h  in tUrr «m V 

80ld  to an   cxistim; dodccyl   u..^,n.   pl:„U.      'ridico   T _  „,    .        ... " .j. IML  t rjpyx 1, ; will 
bo supplied  by   track alor.^ wi*}:  b .nzcr.r.   *o pMd-   T-  ,. - +   •   "   •    .    . 

0 Toxt-3is S.A.   for ihr  producer  --.t   ,- f- », - ,,v.  1   • pr^auc. on  -a   (>ir, .n.   v/hich in   tarn will   he 
furthor processed by Rhodir.  in   ^istiu*  pi .r.-;   ^ n/l-n. 

Several .ddiU^l woj,ctS ,rc in ^ .-,w** Pl ,nnin¿ Pt,ro ,nd 

WU Provide the narket for th:. reminder of Petroquímica ethylene, 

propylono,   butadiene concentrate nni  c-r^-M~i- '—1  ,. + «,*» 

Ortho-xylono, mixed xylene and toluene will bo ~,1J to oxiotin£ 

companies presently importing those nr.tcrir.l3. Any surplus product«' 

will be returned to Pctrobrna as L^ or colini blending stoekg. 
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