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NEW PRINARY FEED-STCCK SUPPLIIR /CCELER.TES DEVELOPMENT

OF L.RGE 5C..LE PETROCHEN IC.LL INDUSTRY IN BRAZIL

Although the mest populous
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ccuntry in Latin lmerica, Brazil is

1n per capits consumption of petrochemical products.
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an cntreepreneurs founded the company

Wwith the objestive o1 building o

l~rge-

cscfans-oromatice complex te suppl, primary

prices thet would permit the development

capable of cporataing on
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an csonemic scale

more industriclized countrics. The Brezilian gov~
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of "’ roquisa’, the newly fomed petrochemieal subgidicry of Petrobrof,

The invertacat 1n the (- eic freiliter i~ sproriav tely USS 75 million,
of which tue rnzili u s casors  ro sroviding UT . 25 aiillion as equity
copatel, L ILitoractu 1l 1. ne crporrtion (Gowle nk) i« providing
U B oidllien o conat e ond o noy ocrous of “reneh teake o lending USY
3 aillicn ad rrowr L e ozily g e i lendiag o 3 nillicg for
werling ¢ il

The projoct 1nclades Lot ermcking wnit to nroauce ctiiylene,
sropylenc, ot adiiome, prriloens gocoline, wad cnroentl-cl . cud=stocksy ¢
woohihi polumaer bos Lonrs a0 myleas cofrrate; on rromctics extroction
unit o rescver the cinouney Uodvens ond oy lones Cren thio Jrrolysis prscline
adoroformete; o toluene b lped, Leylation unit to zonvery toluenc ic nenzencs

xylene 1somerizetion wnly oond onocrowctics [1etion~tion ond finishing

Wolee JPOVIGION 15 - lac delag i Sor Juturc in o toilotici of nare~xylcene
recovery wiit,

b full ooersticn the clent will producc:  30C,00C nctric tonc per vear
. ; H

Joedh,

clhiglenc, 105,000 tons «f =ruivloae, 110,000 tone of Lenzene, 68,000 tons

rylonce ~nd over 26,000 (ons of othor fecd=-stocka,

"o

The prejese Lo Ulresdy siamd-ton L tavestiacas of U 200 million
14 dovnstira.sn pro oct y lacloding high Qencity »olycihele ne, low density
vtelyethylene, vinyl chleride renc. wry vinyl chloride polracy, prepylene
tetramer ~nd cunience Loversl ctlor o Josts in ca sdvensed plonning s age

Will requirc over U0 200 willion in Aditiencl investoent.
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With a population of some 90.000,000, Brazil is by far the most
populnus ceuntry in Latin Amcrica.  TIls production and consumption of
petrochemical preducls, however, is low compared ‘o other couniries. As
an example, Table T shous tboe per capita consumption of thermoplastics for

tte year 1964.

S——

Table 1
Per capita consumption of thermoplastics
1964

(I'ilograms)

Country  Polyethylene Al Polystyrene Total
U,S.A. 5.34 354 4.60 13.48 | |
Germany 2.92 4.30 2,55 9.77
U.X. 2.81 3.54 1.59 7.94
Benelux 2. 71 2.3 1,50 6.59
liolland - 2.66 4.23 1.33 8.22
Janan 2.66 3.80 1.05 7.51
France 2. 30 3.25 1.72 7.37
Italy 1.5 2.70 1.79 5.00
Venczuela 0.84 0.83 0.12 1.79 |
Spain 0.64 0.8¢ 0.50 1.94 |
Argentina 0.52 0.46 @20 1.26
Hexico 0.46 0.32 ®.23 1.01
Chile 0.44 0.41 0.45 1.30
Colombig § ® *o. at‘:_:' *o.17* 0.07 0.50C
Brazil o 7 @ 0,1 0.36 0917 0.74

.

'n s i~ » - - - .
A basic reacon for Brazil's lowr consumption has Ueen its lack of
natural gas and its depondance on imported vetroleum, As 2 resuli, the
pecrochemical inductry has develope:d slowly, on a small scale with con-

sequent high priced productis.




off-gas from the Cubatzo refinery of Petrobras. Then came the recovers of
ethylenc (20 tons per day) frem the samo refinerv fellowed Uy stvrono

A By EEA
1da) and oo Uiy

(Xoppera (c), methanal (Bordoa), relvethviencs (Unicn Card
(Copebrasy, “hus the initial pha ¢ of tha Srarilian petrochemical irnduste,

was based on br-nroducts of the “ubnton refinery,

The c¢xisting industry started in 1954 with th2 production of ammonia Froe
1
|

The demand for consumar nreducts derived from vefreochenicals ie high in
Brazil, 'n cpite of ovietent adverse cconosmic factors, the concamption of
basic potroshanical dorived producis ineluding hermeplastics, synihotic
fibres and gynthelic rudler bas grovn rapidlv, as can be sesn in Table TT

(which irnclades inporte),

Tavie IT

e ST TP

Apparent conswrption of some votrochenicsl dourived products in Brasid

- ——— oot s 1 i+ s ae el it m— 2 -

Thermoplastics Synthetic Mitroe Svathetic Rubuer
I .
Yoar Tons r_rcAease Tons oiner oo Tonz Jirdyeann

1965 £1,9%0 -
1066 70.980 . 37

-—

2

37,600

-
=Y
1O

4

19.350 M 51 . 500 a4
1967 44, 300 13 25,400 31 57,000 i1
1968 132,220 A0 3510 3 10,900 ah

Under the pressure of he high demand for potrochomicnle incers dicto o
to suppori thic growth rcic, the cxdsting conversion indusiry nne roecoricd
to cvery means tc maximize its outpu:, including v exanplc th. craciiing of
naiural alcohol to supplement the limited ovallovilitv of cihislene. Dowouor,
for the mogt part the indusgiry ¥1?1icpcnded cn oincreacing impoerts of inter-
mediates with its consequent adverse effect on the country's belanco of

paymente,

Advent of Petrogquimica Uniac

—— . — -~ . e - ——r

Y

In 1965, <oncowraged by favourable legislative zctionsg of the Cautello
Branco Goverament, thc cntreprencure of the privaie Bofinnrie Uninu underiook
the nremolion of a large scale povrcchomical complex. Tho objoctave wen to
utilize the choapest available raw meieriul fu o Yarg. ocud o 2lant, o oovinge

the Jatest technology, so that bisic olefinsg and aromatics could w oo
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at a price that would stinulatce the developmont of a conversion industry
capabl > of satis{ying the domestic demand at orices competitive with those
in the more industrialized ccuntries,

The firet ildca vas to torm a joint venture between the Prazilian
sponsor and a meyor forcign comnany with know-how in the field.  Two
attempts 1o Torm such A jgeint-vonture were enrrizd throvgh detsiloed finan—
cirl and technienl studics io th: peint where construction work wes almost
ready to start bat ip cnch cage the Torcigh nariner cacked out ot tha
last minute. Pragtrored by theeo farlur-s the sponsors decided to promote
the projoct witheu! forcign »arcicipation,

In Decembor 1967, Patrobels Doimice 3,4, (Petroquisa) was created
by poverntemital Docree No. 61.%81, with the majority of its chares owned by
Petrotris, 1he fovornment oil company. The decros cleariy defined the separa-
tion of *he petrochemica) industry trom the state monopoly and empowered
Petroquisa to participate, even as 2 minority vartner, ir tha promotrion
of private projects., A+ ithr same timce it provided that Petrobras would
supply *the maphiha or sthor rav materiale 4o the vetrochomical industry
at cewpelitive wvorld veicos,

As a resuli of these javenpatio nevelenomenes, the original sponsors
vere atle vo orgonize Petrroguinica Unis as o joint venture or four
Braziliun groups: Relineivia Uniaog Pitreogquisa, Walter loreira %alles
group and the Mtra groun.

During tho firet hely of 568, new studies were nade to re eonfirm
the size of tho markats, 1o identify pessible outside Iinancing and to
prepare cconomicel feasibility studics to optimize tho projoct. Thesa
vtudies included onc wade by wthe Intornational Financo Corporation,
division of th: World Renk, which raported foveurably on ihe project
and led to the purticipztion of IFC in iho project, as an equity partner
and londer,
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Intensive negotiations were

carried out wi'h financial Sreuns in thoe United Statos "mgland and France
to detormin . ho bowt fiponeial sl Forothe prejoct. The objoctive of Lhe
negotictl e v o obiain sixiy veroeonl ef the capital raégquirements on the
form of Ton s worei Yoong wioh 4he reonining forty oor ecent to ho provided i
equity crpital by b Cour Srazilian Erouras, plus TR,

Too raneire plan selocted v O troquimgan [’)tO, S.A based ou an
offeer Ly n Trenc. Larpany - CIAV @, Lincludes two types of loans.
Twenly por cint of 4tho 4ota) AMOURY 1z in thie Tornm of a Tire-Tollar loun for
the purveb. o o f vquipmont ta hrazid oapo clghvty par cent of 4ho 4 a3 e in

the fora ofatuverts sredic in Yronch fvenc, Up to fifleon ;or caont of the
total ¢im b wlijized for ine purchass of =quivment in the Common Farkoei,
plus “rolrmd,  The Trane loan made by » ayndicatc of French tanke, headed b

S

Banque orms, ss to he reoatd over o oton yono 2eviod, starting one yeap afiop
completio o o the yinnt.,

Attore saveoquent e4udd g 127 40 2r inercasy in the 2320 of e Procet
and al1 r Ue chuamesg in o tho 2icity partiey DRtion, The il peeiesd Yyt
AR SETAT L et e 75 nitlien 4U11?r:, with the loan end oquity capital beirs

distrilLuted chewm in Table 107,
Tavle 1

Finuwmeiol 71

.

ct 2udp ot

—n‘—a—,‘_w

Projc

Tquity

Hetinari. o Txnloragao

Co Podrdle s vt SLA. 25 5
- - !

Potrobrde fudmoen O.A. 25 p

Comvarhi~ 4. Carnando
ac Admanic o 2 Par

L%

N
A

ticivagn

¢ Poarti-
I Limi

Aminictrogeor
CipagoT
tada

Faul | T
cotyl T7

Internation:.)] vinanc

Cerporation

C

LI

h— .

USE 75 miliion

US?® 29 million
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Leons USS 46 million
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CIAVT Croup 38 nillion

Internationnl Pinance
Corpor«tion 5 million

Brazi': n Jank:s
(Work-».: "apilal) 3 midlion

Descrlr tion ot thuﬂglant .

Proinsinetyiniiiol o e - ———

»

Tnis projest of Petroguinica Unize incladas o nuphtha eracking waiy

to produce - ylonc, oropylone, tuindizn

.
y PV FE_I 2 ascling a2 Laltoh

black fecod-rrock;  a asohtha roforuer Yor benzena and YL

EPERVATOS TS o) o1 I
. . oty e, - 4 yrn o, Y P - “r . . . . R
AN 2role vt Xt ot o unh »ISovRY o BIRCAT1S THIN t o0 WONT vl corieven f ror

the pyrelysis gnesiine and raformatss o telucne eareasaliolatica unis

10 convert 1eiurns 1o HINTenT: & Ivicn. igomurisation. it anud o ~rematica

o¥

Tractionstica rnad finighiag wii,

-

Figurce -1~ pruscuts 2 0voek Tlow argrar showirn: the integravion of
the seversl procoss wnite and 44 soroiuloes

full caouncity.

3R . N SN P . | VLM eagn - e L e TN . r \
SO DrIime contractor Yor inhoe nreycet e Nociite W TNgAIRNE noy ol Nicuag
Lt My e 5 b A Sty e I T T AR TR R T e P D NP TR
Lunaus, : A A ISR A AR A A FEAE R TL OV A e omaentted oy thae Laninhag

~ N e - . o .y P e N - -t -~ T Yy oy - e . -~ -~ Ty : A
VOMBINY AN LT UorDor 05 T Iiiminig prtenmi et vy obony regraoney time (“7W»

* v Ao UV DULOY \saeha
. T rep e N SRR oy - - e o g Ay B N S Ty e Ly NN
})J}‘CL)’,RI{. 3;3‘!‘_\;[;“ PN ]‘C'L,"»Jf TSN IFD SRR UO! /RN URTT RN o BF0 s SR S Pl 7.;‘(\&7?..},!1{‘" untt

etabilized 1n o Luminue Yioincog fun LR hydyolireatling

“nrt. Thoe naphtha

cracking unit will he fod i Tiohe

[

heovy ~uals teem o S0l
Bihia naphtho supplind by Totrorrds Tren 1vs Urosidente [

at Cubatioo.

v~ A -
nerdes Refins Ly

A heart cut from the Full ranco nuobtiia e reformed to maximioo the

-

yicia of aroma*ics in - SANCAYTIC rerorming wnit 1dconaad by Lnealrora

Mincrals and Cromicnls Corporaticn.  The arcmatiz reforesta from 1hic wnit

and the ctarilizod pyrelveis giscoline Trem e naplihe oreciiow 2Te procagsad

in an aromatic oxtraction wnit licong -4 by Lorgi Coesllevlngt fucr Minoral-

ozlicchnik m¥!, Yer the recevery of benzene and heavicr ~roraticg, ki
extraciion procioen, known &g *he Arsselven preiss, incornarates o N-Mothyl-

prrrolidenc solvint., The non-avoratic raffinate from the extraction unit is

rciurned to the naphtha crecking unit,
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SENZoNC, Inluino, rilooo ) in s oant e Xylnes. A ovoriion of 4. i xed

xylones are fupther prociosed in o oxvlono issineriznation unit (licun3vd by
TrelhortY o asiee s oo RPN & I R NS Ll ey
Although nor dned s ¢y ey Nl rhnse o7 the ey Jeet, it

th

JoN

SN PR PO 1Y v T o M .
Lo oparax caNhLTLCoIr s Wit vill Yooag e O JLATS of i),.

s

vlant onornty
i N B T 1 s ey e ) Ve ey f e Y <, S
A telue v o s SSINE L men=entalyiic proccss "irongeQ

vy Hydroecorbon Dcennrek Tostituts 1s uged to convery the surplus toluene to

Lenzone

Conetruction of +p. comlex is underwey eon 2 sile of approxamctoly

2
[N
[N
ju}

18] [ : ~d ey e 1o o~ - . i :: ! \
560,000 squars neters, cdjreent to the &rle Unino ot Capuavn Ve, Btale of

Tac Paulo, Corpletion ~¢ the mntir. fr".Cili"Lfy’ ig schiedul ed 10r thy first
half of 1971,

- 1 s m e el i e P
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dollare wn drvestmante i) LW POt b L o 0 of Petrocuin cuty
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totel PTOGLOLYI G by 1 vaRLtat oo T thre Cot - tronn Troyocty L; ioas

’t; b ¢ ¥ Stul\.u CC’,’,{?“";TT'.

Sthylow will bLe furnished to o0 Leqgq hiroc fenstmere,includin -
Folinlefinas Lid., Tleiratino Indlstries PY4gyyc o Sol. and Commanhin

¢

Paulista 4o oadmero 1, tios (Coramoe), Polinlefarng 4y ilding 1 olang across
the fence from Tutroquinicn wit) a capacity of 80, 000 tons per yoap f 1w

density polyethylens,  “1ot~ctens nd TerAnG e locuied como 15 ko

from Petroquimics ansi will Lo osupnlion Yy omanns of -

Connciangg s uhylone

1 ¥ ~ .3 >y e (30 3o i - I8 ' - ” N :
pipzline, Tlewrct oo will PRCARCS Wh h 50,000 tong poUoyear ol Wi dengiter

poly<ihylaonc, Copammo will rroduc. 100,060 ~Ens por yoor of vinyl chloride

noncamcr, which will be pelymerined in +yo additiony) Flants,
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Propyleno will be deliv-red by pir-tin- to nciorbhouring Tolraner,
where it will be processed fo prorylenc tetramer wiich in furn will bha
80old to an cxisting dodieyl boator ploant. dditiena rropyl e uill
be supplicd Ly truck elong with Unzoine to Rhadig Teductping (uimicng
¢ Textzis S.A. for ‘h: produciion of curmon- which in turn will he
further precessed by Rhodis ia “Xistiog plonts (o nylen,

Severnl addidoncd rrojiets re 1n ~n ~Avence? plonning et ge ang
%1l provide ths markct for th- remeindor of Petroquimicats ethiylcne,
propylena, butadicne concontratc and crrbon-black fecd-stock.

Orthio-xylena, mixed xylenes and toluine will Yo ~n]d to cxicting

companics prescnily importing thosc meterinls. Any surplus products

will be r-turned to Petrobras as L9353 or gaooline blending stocks.
g
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