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Antroduetion | '

During the pact few yoars, a very substantial petroleum refinin, and
petrocherical manufaciuring industr; has leveloped on the Car:tbean loland of
Puerto Rico. Its development was conceivad in the ri1d-195C's ©y the Economio
Developmert Admintctration (UPA) or the Caa~onvealin ~f Mueric Ii-+. Puerte
Rico's tasic industria. plan, es formulated by £D4, was to buiid a petroleun
and petrochenica! bace under the z2iready siccable apparel, tertile, and plestics
industr:.es.

The invesiment in rlants aciually operating 18 now approximately § 500
million. Completicn of presently-co-reved projects within the next Tew years
will increase the ical Prerto Rican procesc indusivy invesiment (o approxiiia~
toly " 1,100 million., In 211, abecut 50 major petrochemical unite 2re =ow on

strean, under ccnmsiructicn, ~r in engineorin’ stages, arthouss most of thio s

=
2

in petrochemical facilities, conventicnal reirole relineries (tv:- ir cpera-
tion and a third 2ein: muilt) ace unt for a2tout one-fourth of th: total iavest-
ment. The Cemmerwealih Joverrment Itresees 3 & 2,000 millien 1nvesinont 'n

pot rocneﬂlc“‘ plants by 1970,

P .

While buerto Hico, as part of the United States, 1s rot a developir
counsry by Uni-ed MNatvicas! terminoleagy, 1te econoric protlens have been quite
similar to those confrontirg manv aaveloping countries voday. The approach tc
soluticn of <thes=2 preolens witll resgect to foctering develerrant of the procass
industries, and the substantizl eccnomic proegress wnich hus been achieved,

should offer some guidance for other developing rnations

Backgrourd information

o -

At this stage, it mign* ULs well 2o review the onique relationship which

Drypawn D3~ Tnm o eef Y hlea FTC L] ML . [eaal e o o a oy ea
Duerto Dizo haz with <ha Caitcd Tlates. Laag WU G ad bie vl anbluviasud i@

State" status was deviced in 1952 afier the Island had been - .3, pessession
for half a century. Puocrto Riczas are citiz..s of the U.S. and have no re-
strictions on iraveling or emigrating tc the U.S., mainland. They are cubject

to U.S. laws, including military corscription, but they pay no i1ncome taxes

to the Federal Government and cannot vote in national elections such as for

the presidenéy of the U.S.
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fuert » Rico has its own elected government and imposes its own taxes, in-

Ciing personal and corporate incone taxes. The Cemmonwealth Government can

;s prant tax evenptione tu new iriustries. Although ruerto Rico pays no

csot the 08, Treasary, most of the eervices and tenefits provided by the
Yoooaral Tovernme.t are avallabis with ut restriction t¢ firms and indivi-
ar he wian', Touport duties  ollected by the ULE, Treacury on imports ine-

fiert o iy v e renotted to the Tressury of Puerto Rico.

Tax incentiver and regsulations
Sk T .

An approved manufacturer san receive complete exemption from all Common-
ey texes v 10 Lo i years, the actual time being dependent on his gec-
srarhieal lecetisn on the Island. longer exemption pericds are uszd as an incen-

“ive Lo oencouvaze iocation 1n areas ° greatest econonic need. A mamfacturer
N

3 PN

sha ostoan o f taking 507 tox exeaption for twice the length of time of

alintted |, exenrtion perind,

fountque feature of Puerte Rico's laws allsws very flexip’a depreciation

Gt pursoegae, Mreme llowed tax exemption priviieges muct take rnormal de-

e

tho denreciation

N . - o .. - 4. » s . PR B e b, P B +
et o e e bexeexempt year o, and ther he salanes of

oo b Ui oat oary tine, (thoy companies moy donrecinate emutpment all i cna
ey o toke re depre sintion at all in o given yenr, rost eapital-iatensive in-.
fugtricg ke che minimun depreciatior wliow:d under 1,8, law during thoir tax-
cempt pevyod, eavine the maximun depreciation passible for the post tax—exem-"

tron years. in agiityon, the cost of land may ve depreciated under Puertc Ricen

L.x laws.

o

P11 Imnort sryticers
-1 - -

vt st PR — E . a

Since Puorte Hice 1s within the United States Customs Territory, its petro-
chemical "riviaciurs vs o ve direct duty-Srae accecs tc the U,S, mzrket for their
products. “he loian® he ne indigercus hydrocenrbea rau materials, Thus, it must
depond on tmpeorts o ervde oil and cther setrolewn fecdstocks from nearby oil-

crentiful Venezacia opr cther produsirs countries,

Becooow 10 Themt Boeats pelat cobap to the United States, it must con-
“orm to ULB. polisie st with respect ‘o 11 imports, In 1999 the U.S, placed in

#ffeet a Mandatory 0Oil lmport Contrel Program, the purpose of which was fo en-~
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sure adequate supplies of crude oil and petroleunm prodistd in times of national
emorgency. This program restriots the volumé of ¢rude o0il and petroleum pro-
ducts which may Lo imported from foreign sources in order tn permit the con-~

tinued growth and expansion of the U.S. domestic oil incdustry,

Notwithstandihg these limitations placed on the U.S. petroleum refining
industry in general, Puerto Rico has been ablo to obtain permission for the
importation of plentiful petroleun feedstocks for the industry on the Islard

a8 long as the products are destined: (1) for use on the Islend, or (2) for

expnrt to the international market. In addition, certain petrochemical materials

such .as benzéne, toluene and xylene, which are not subject to the sbove con--
trols, may be marketed in the Continental U.S. Moreover, some movement of the
controlled petroleum producis to the Continental U.S. has been pernitted in

order to provide an additional stimulus to the economy of Puerto Rico.

Location factors

= A map of the Island showing the ‘princival locations referred to in this
peper is attached as Figure 1. Except for relatively flat plains around ihe

coast, particularly on the scuth side, the entire Island is fairly mountaihous.

Before development duriﬁg the past two decades cf new harbors specifi-
cally criented to movement of petroleum and chemical products, principal ship-
ping was through the natvral harbor at San Juan on the rorth coast, and bar-
bors at Ponce on the soutn coast and Mayaguez on the east coast. Protected
natural harbors for shallow-drart vessels were also available on the south
ooast at Jobos and Guanica. The prevailing winds on the Island are from the
north and northeast, with the result that the south coast locations are better
protectgd than the exposed north coast. An excellent natural harbor was avajl-
able gt Guayanilla Bay but +his had not been developed extensively until the

advent of the petroleum refining industry.

In deciding on sites for plaats and harbors, another factor of major import

has been the need of various areas for economic assistancetparticularly in the

-

form of more job opportunities,

IR TS 3



Covernmental asaistance
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Puerto Rico's Econemic Development Administration (EDA) has played a
wopororele in guiding the methodical step-by-step planning of a basic petroleum
reftning and petrochernical indusiry on the Island. Its well-organized and com-
poenensive effort has done much to attract qualified companies for this as well

va o other industries.

whe services of LDA are available through offices in six key cities in
the U.5. ani one in Canada. An FDA Industrial Representative is assigned on a”
complimentary «nd confilential basiz to any company interested in surveying
Puor{o Bieo as a potential operatimrsite. he draws on information from EDA's
Office of Nucnomic Research to supply all the many factors needed in the

s

evaluation,

dictory of netrochemical develovment in Puerto Rico

Since the md-1950's) Puertc Dico has plaaned industrial expansion and
increased b opportunities ar-und a well-organized and step-by-step estatlish-
ment of o besie o1l refining «nd patrochenmical indusiry. After doing much re-

g

v
e

i

hy Lo EDY folt that thic wes the ~nly basic industry thnt could feasibly
borestabivin 1 ir Puerto Rico. T4 faresaw ihat this could accomplish two prinary
1071

-
[

et

»
- which could uttract rany types of industries. ' -
2. Provide a lcw-cost domestia souree of raw mailerials for the

already--si~=1ble apparel and textile industries and other inter-

mediate~ und finished-goods indusiries that could be sstablished.

Before the processing of petroleun was conceived a- Puerto Rico's only

feasible possibility fo- a bagia industry, there wac no internal impetus for

{2

nointosecated oo

marufacturing systen of any kind. “inufacturers impcrted almost
all of their raw materials wnd exported almost all »f their products. Island

consuipt: o of local products was low because of high vnemployment and an un-

usually o w-owverage per capita inscme of § 443 (1955). Fostering a basic metals '

irdustry v oo considered but was ruled out because of high wsts of ‘ransporting

1.  Provide cheqver fuel fow goneration of low-cost electric power, ~ -

R W
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ore (Puerto Rico hus no known metallic mineral vesources excert some copper
ores), high electric power costs, and high ccst of export rhipment of large,
heavy finished products.

The first petroleum processing units built were two oil refineries which
began operation in 1955, With the cheaper fuel o1l provided from this domeetic
source, the buerts Rico Witer fesources Authority generates dependable Iﬂw~énst
power for large-scale use, Fuel cil is supplied ai a price as low as & 1.40 per

barrel.

Low-cest electric power has atlracted many energy-based heavy industries.
1Y ny ¢ 7y
For example, Pittsburgh P ate Jlacs Industries hac recentlyv decided to con-
! >
struct a large electrolytic caustic-chlorine plan'; aluminum reduction, so de-
pendent on a cheap scurce of power, 1¢ being strongly considered; and the metal .
fabricatling industry .s growing substa. tially. And, of course, this low-cost

power has beer buasic for the needs of the expandin: peiruchemicail industry.

Ofiéinal establishment of an o1l refining and petrochemical i1ndustry de-
pended on étrong export markeis, and stili does to 4 greav extent., Juite a few
plants processing petrochemical i1ntermediates are in oparation or are in the
construction or engincering stages. Mt at present only the nylon plant of
Fibers Internatioral i1s far enough d.wn the line fcr integrat:on into existing
and potential future labur-intensive, onsumer-gooas operations, ibers Inter-
naticnal is supplying, in part, two nylon tricot plants a.d six yarns texturers,
In turn, these plants supply 13 plants produciag hosiery, sweaters, swimwear,
etc.

Puerto Rico's total employment in textiles and apparel now stands at
approximately 46,000, With the scheduled tripling of nylc.. 66 capacity and
construction of a carpet yarns plant, ibers International will be able to

suppori a major e.pansion in lextile and apparel empioyment.

This, and information to follow, shows that Puerto Rico's cverall plan
for industrial development, with a petroleum processing industry as a basis,

is making substantial progress.
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The baris for Puerts Rico's atart as a ma jor petrochemical center was two

rodest petrcleun refineriyes. The first to go cn stieam in 19599 was Caribbean

wulf Kefinivy Corporation, vhich instalied a plant in the San Juan harbor. The

kS o

secone Wit Comonwealith Dl Telvnine o maeg (C7RCC) on the soutn coast at
duayanicia oy unt west of the port f tonee, The CORCO plans vegan cperating
ety end of [ysS, dors of these reiineriss wers pianned to charge Venezuelan
crade il pooducing jeroleum products £or use on the Island. In oraer to effect
bhetter ecoronmy of ecala, some oapacity was al o built in tc produce additional
vefined products, sach ag gascline an! distillate fuel oils, for movement to the
T8 mainland, 'niiial anstallatics of both these retfineries was completed be—
fo e the adeption of the dandstery U,S. (1) Iapart Progran. Thue, there was no
it o timuieteo g other taan economie factors, on the inportation of Venezuelan

crvde and moverert of rofnood products te ‘he rainland.

Fxpansion in several stages has increased the _harge capacity of these two
refineries to current levels of approximately 40,000 B/D tar the Gulf refinery
ad 115,000 W'D rap CORCO, This lattor figure -5 ror the refinery proper and
does not anclude the napitha chaped o the Coronwealth "etrochemicals, Tne.,
plants L aitition to reodiciar local requirements 27 ga o line, LR, diesel
fuel, an. cther d13til)ate petrolous procucts, both of these refineries supply
heavy fuel oil fer vse by the Puerto Rico later lwesources authority 1n genera-
ting electric rower. The thermal power genarating cavacity of the Authority 18
largely concuntrated in the San Juan and GUugyan: tla say areas, primarily to

facilitate delivery <7 thie heavy fuel *¢ ihe foreratir : plante by piveline,

Whe availability or feedstock from CORCO's refinery attracted Union Car-
bide to Pucrte itico, and by Tune of 1959 t.a island's first petrochemical plant
went into production. Initially, thie plant extracied ethylence from catalytic
cracking un 1 residue pos purch oced from CORCO and pooduced additional ethylene
by steam cracking of ethane and rropany extracted from thys £28. The e¢ibvlene
Jus converted inte ethy'ome glycol, a chemical comrodity 1n waich Carbide has a
sibstantial market porition 1n meir parts of he worid. The product demand from

this plant soon increased to the extent that feedstcck requirements excecded the
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supply available from CORCO, and arrangenments were then made tc rtupplement the
ethylene supply by steam cracking of light naphtha purchased from lariobea. re-
finerios. Tho ethylene and glyool producticn capacilien were expanded, -nd
later facilities were instullea t o provide [or recovery of butzdiene and pro-
pylene anl produsticn of oxo aleoho's, This first “a; r expuansion of the

Carbide facility wes completed rarly  in 1965.

CORCO, *co, decided to o ve  into patrochemcals, and by 1905 had con-
structed the largest arsmatics plant of 1ts type in the world. This % 45 million
- i ¥p ;

project charges naphtha to ceialytic reforming, and extracts and fracticrates
varjious aromatics. Altheugn additional feedstock naphtha 1s proutt 1nte tae
refinery-patrochenical oomplex for charzivg to the petrcchenmical section, there
is a substantial wychange ~f feedstock a:nd by-preducts, such as the sulfclane
raffinate, with the CORCO refinery. The imitial tcedstock requirements ot the
petrcchemical faciliiy were appreximztely 30,000 2/D, oringing thc “stal charge
to the CCECO refinery znd petrocnemical complex to aporoximately 145,000 B/D
A - ’

by 1966. ‘

A major boost was given to develcpment of the proucess industries in Puerto
Rico in 19695 when Phillipe Petroleun Coupany Legan consiruction of a petro-
chemical facility at Guoyama. This plant producer basic arcnalics b catalytic
reformirg of 1mportea naphtne, Mie initial producte inciuded bonsene, tolueng,
‘xylene, cyclonexane, ethyltencent, orthoxylene, ana paraxy.ene. i housh the
Phillips plant is basicallv ui aromaties prodaction facility, it alao preduces
a substant ial volune o1 ‘co-troduct motor gascoline and by-produce 1PG and
 peraffinic naphtha.

The Phiilips nlant was the first major refining-petrochenical faci.ity to
be installed cutside ine (unyanilla Bay and Jan Tnern hartor areas. & new port
facility was dredgea or the c~oast gouth of Tuevama to acrommonate tankers of
up to 60,700 tons capacity. This made svailable an addiiional locatiorn at which
orgde 711 and naphih1 ~an be imported and linuia products shipped out, The har-

b?? can he Jdeepened by further dredgine (o handle lerger Lankers, 1t ncedeg,

The most recent add:tion to the growing array of process industiry install-

ations is the refinery of Sun 01l Company at Yabucoa on tho eastern end of the
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Island. This facility involves an initial investment by Sun of approximately
£ 120 millinn, including % 45 million for a basip crude oil distillation re-
finery, I ©3 miilicn for dewnstreas orocessine 1ncluding mayor lubricating
c1l marufacturing corplex, and © 10 atllion for develepuo st ~f new nert facili-
ties. Thie plant 16 new under conatruction and 1s expected t- be .pn full cpera-
tion by 14770 ™2 Sun 01l retinery will alse suppl: Puertc Bico Water Resources
Authority with 13,000 B/ 0 [~ ~ost fuel i1, which will permit the Authority

to tuild a tlormal ele tric power generating plant in the area.

This year, CORCC put intc operction a nmajor expension f the aromatics
facilitics, cugentianlly luplicatiny: the first arcmatics installation. The total
feedstock requirements Tor the refinery and the expanded arcmatics plant are
currenily uf the order of 170,000 B/, and the v lume of benzene (2nd cyclo-
hexane), toluene, and Xylenes produced totals apprasximately 300 million gallons

per yeer.

The Carbide plant also 1g currently undergoing 2 major expansion, tased on
construction cf a 1,000 nillicn pound per year ethy:ene plant, and nunerous
downstream precessin: facilities for manufacture ¢ arcratics, butediere, poly-
olefing, and a host ~f ~ther producis. Al of the factlities 1n the Carbiie com-
plex are wh~llv-Lwned 1rstaliat, ns ¢ - sussidinry of Unier Carerde Chemical

Company.

A8 yet, no satellite facilitics have deve o uea around the Sulf D1l Ccnpany
refinery. This plant 15 lacited in the Sun Jusn harbor area, which 18 toc con-
gested for expansion nte petrochemies! ranufactiry @ operatiens. At Cuaniea on
the scuth ¢ract, west of the b nee—uuayaniila Ry wrea, WoR. Grace Corpany oper—

ates a fert:lizer packeging and distribution plant., The tnetallistion, an ract,

predated the roirochemdicnl “peracions nf darbide ond Comaonwealth. local interests

installed this facitity, walch vepun peration o LT, produring anhydrous
ammonia, Sultnric acid, ard crmorur guifete © v the | domirbet Tamean
cause of changirg ¢ornomic fact rs i the nitrosen fertioizer industry, basic
manufactiuring operationg at this loea'i n have been discontinued. The Cuanica

plant is now used principally ws 1 feritlizer termnalling and storage facility.
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and petrochemical intermediates., Each of these could be the nuclaun or “core"
around winich satellite faolllt es deriving their feedstocks 1roao the core plant

could he huilt.

As indicated previously, lccation of the Culf refirery in the congested
San Juan area ;robably precinder exiensive satellite development around thi=z

coroe. A very exicasive ,f poctrocchemical fecilities has already cevoloped

$
(9]
[
58]
L"\

4

around the CCRCO and Carbid~ ccves and, to some cx‘eant, the Phillips plant. In
the case of Carbido. all the dounstrcam trotessing plantsc are owned by Carbtice
jtself, whica as yut has ro jos1  -venture parinars. Both CORCO and Frillips,
however, have s2tollite croceszing plants in which som: equity is cwr.2d by
others. ‘1zo, at leass oan projest tiking fesdcteck Yrom the CCRCC plant i1s leo-
cated ir Pucrio Rico ai a cabstantizl dicstance fyem the CORTD refirery and petro-
chemical nlant. This is th2 priralic aniviride plant of Puerto Rico Chemical Covn~
oraiion, a suusidiavy of Hooiur Yhanjcal Corporation, at Areclbo con the north
coast. This plant produces ph*n-~lic anhydride from or:howylene purchased {rom
Co3Co0. K
While no projccty have yet bern announced”for satellite facilities to be
built around (ke refirery of Sun 0il Ceapany at Yadbucoa (with the exception of
tho lukricatirg cil facililies baing buil. by Sun i%eelf as a part of the ini-
tial installat:on), it 15 znticipated *hat eventually other manufaciuring opera=""

tions utilizing fecdctock freoc “ . Sut plan. will Le developed in this urex.

The attachcd Taple I 1icts periinent datiy or capacity ~nd cost of the re-
fining and chzricel fasilities now in oneration or firmly ap_“;!"‘OVQd for installa~
tion on the is]and.-l/ Craphical precgentaticn of the various vlant irstallatiorns,
organizcd 1o show he -eographical location ana compery ownership, is showm in
Figure 2. By far, tac most evteurive group of satellite racilities has been de-
veloped arount the CORCO refinery and arvematics rlarnt, The arcmatics products
initially produced “ncludecd tcazene, toluene and xlene, and nanufactiure of
orthoxylvne., As showy in Fijvre 2, CURT0 then forraed a 505 joini-venture projcct

with Shell(SACCI) to produse cycleherane from a part of the benzene proiuced by

thc bacic rromotics vlegt. In adoilior, CORCO establiched a ‘O"' - owned

. S—— & S o— § i . Sl A e - B, 4, s X T e

}_/ Ba_a.sed. in port o Cata coanlayned in "The Petrcchemical Opporiwnity in Puerto
Rica', publiched by Continental COperations Branchk of Economic Development
Administration of Pucrto Rico.
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plant (STYROICHZ{) to fractionate ethylbensene fron the ortho-depleted xylene
product. ‘

Ancther joint verture wee {-raed by Hercules Chomieal and CORCOC t- pro-
duce paragylen. fr = zixed xylencs fron the CORCO ~romatics plant. This plant

i8 operated ag the wajoining tTRIVR foility.
J € b)

The STYRCCHIL, JA77TI, =wnd HFTR gatellitos t the CORCOU facility were all
arrar cd concurrent with, cor shertly aftor,.imtallatxon of the 1ni1ti1nl aroma-
tics plant. Subsequently, further joint ventures based on the CORCO facilaty
have been anncunced, 1ncludings ({0CHEA, an oxc-alcc-hol piant jointly owned by
Crace and CORCO. Currently urler construction 1s a zajor addition ¢ the CORCO
complex, including a 1,0CC millicn pound per year cthylene plint jountly owned
by CORCO and PP0 Industries. At the same time, FPG Industries 1s installing a
major caustic=shlarino—faecilrty and vinyl chlioride .rnd ethylene glyccl plants

which will use cthylene fr oo the CORCI-FIV oi:fin vlant.

The Union Carbide Cohribe plant 1s indicated as a single btlock 1n Figure 2,
prir.xcipa.lly pecause 111 of the facilities 1n this c.ooplex are cwned and oper-
‘ated by Carbide., A m2)or expansi n of this facility 18 nwew 1n progress based
around a new 1,000 million mound per year ethylion> . lant, which will crack
imported naphtha. At the same tine, oxtensive aronttics, glycols, sxo-alcechols,
butadiene, polyclefins ~nd -ther units are being built, all based on the pro-

ducts from the new pyr>lysis slefins plant.

Although numernus satellitc facilities nhave been considered for the Fhillips
aromatics plant, only one has & y<t been installed. This is the Fibers Inter-
national nylon 66 fiber plant jcintly cwned by Phillips Petroleun and Rhone
Poulenc, 3.A. At present, this plant is being cnlarged from an initial capacity
of 40 million pounds pcr year f nylon fiber to 60 millicn pounds per year. The
nylon 66 salt used by this fiber pnlant 1s 1mnerted from the U.S. mainland at
present. However, it 1s planned that eventually adipic ac:d and hexamethylene di-
amine will be produced at the plant, using as the principal feedstock cyclohexane

obtained from the Phillips PR Ccre, Inc., facility.

- ID/WG.34/13 Rev.1
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The above discussion has not necessarily defined the exact 'Eh’rohgl.c;gicai

-

sequence of all of these installations. However, this historical development

indicates that in most instances the ~pmroach has

toan te justify and obtain

financing for 2 petroleum refinery or petrochemical manmufacturing facility

largely on the basis of exporting products from Puerto Rico. Having thus estab--

lished a source of relatively lcw-cost mzterials,
then made utilizing waterials froo the basic nere
being withdrawr fron 2xpert sales, By striving to

local processing .f these materials and fostering

subsequent installations were

facilities, with feedstocks

reserve naxioun priority for

such duwn-strean processing

by inccme tax exemption and cther benefits, the Government of Puerto Rico

hopes th=t ultizmnately very extersive processing will develop on the Island,

with attendant increased employment opportunities

Considerction ~f zdvantages -f steowise petrochemieal deve

fcr Puerto Rican citizens.

it

ormnent

Nature cf petrochemiczl industry with respect to sequenc: of orocessing

L L0
-

o

Petrochenical nanufacturing cperations usually sonsist of a nurber of pro- .
g I v

cessing steps in sequence. vhile two or more of the scquential speratiens nay be

performed in separate precessing umits located in the same petrochenical »lant

or cenplex. oflen intermea:ate materials are sold

to other ~omparies and trans-

ferrad ‘o other plant lecaticns betwean successive processinz steps. ror example,

the manufacture uf nylon 6 yarn moy be broken down into the follcwing steps:

Step Feedstock Préaucq

1 Crude oil Light naphtha
2 Light naphtha Benzene
3 Benzene Cyclchexane
4 Cyciohexane Caprolactiam
b Caprolactam Nylon 6 Chips
[ Nylon 6 Chips Nylon 6 Yarn

Catalytic reforming and

Type of Processing

Distiilation
sclvent exir-ction

Rydrogernation

Complex-nultistage
chemical rezctions

Polymerizat:on

Spinning, drawing, tex-
turizing, S isting,
winding

o

e
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In the above scquence of operations, the first two steps in which benzen
is produced fron crude il .ght be earered out 24 a sipgle plant or refinery.
The benzene ~ould »» sold o0 shipnont 4o another piont wartch - uld convert 1t
to cyclohexane; the crelcrox e then s2ld to 2 caprolv.tan manufocturing vln’;
end 8o on thru‘u::mw the teqo e Asroqlly, Tten Moy B oin this sequenes tnvelte,
in 1.50lf, severa: 7 meny corooesouns stops, wuh Lhoso are norn ',]l;V a1l ocon
ducted in an .ntograted plor convorting cyelohoxorns Lo aprolactan. (There o

saver=1l alte nate DLVOCERC T,

Tt is roted thot nary of the intermedintes 1o the above evaunple (e.g.

\

A

benzeae and ~yclotogane)} bore cooeral Altornote uses. A crolcheyine producer

may hove a caprol cia, rocduncr s cre o0 0 nmuober o0 agtomars.

even more, can he c1ton n frne setreoachencl arausiry . Inis sitiotion 18 a
somewhat urique cnrroctop: co0 0 potroch cinal operct. n3. in the caze of
petroleun relinirs v ;r durs pepant petres loan el produots cuch as wasoline
and distill e fle’ 0 om0l sroeeoring ctono ave cloo g dved. Houevor,
in gcreral, there 1o 000 ol apd st o b or 0 ntercediate o ounfinished oris
between retiniries i o ffozont 1oont oy, Cruds ol oas cherced 30 2 refirery,
and the produrts, g - iire, *tuel oil, ¥ vcuere, ate., are fimched at the sans

refirery,

Because of the sequanti»’ rature <1 petrachormacal nperations, it i3
technically and eccnomically feazible to build un a .pet:uchemical manufacturing
indusiry in a developing country by storwice atditien of the various proce. sing
steps. This anpro--h ~ay  ‘fiar to proferay o o yast iling, frem the very lteo-
ginning, a4 coooley o Lo crooeny s ety s ptemrated ull o the oy
from the basichyir:cart r ror Atorialsto fonict sd =atrcct cnicols or ennouner
goods. n this rarner, 2n ec rnomcsl aclo of ~cpmtions con be devel ned for

each individusl rroco oo atorn,

The abcve dic~uceo n 20 ~-ifoc vrincips of the petrochemicn)

[
-
"
o
!"

industry by forward ologratios, sesondng with Losie yefiniec Focrude petrol-
eun. However, this wvolopaont oy 2155 czeur by the 04U pnoen routs of back-

ward integrati or. A countiy mos firot ingto crocoessing operetions suck o ex-

*rusicn, mclding or Liler frbricaticn facrlitien te rmake ¢ orsunir goods oo
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imported plastics. When a sufficient market has 'developed, these plastics may
then be preduced in the developing country from imported monomers and other

intermediates. Later, ih monomers may be manufactured from more basic petro-
chemical intermedia*es. Ultimately. the demand for petrochemical raw materials
thus developed would contribute, along with convontional petroleum erergy pro-
ducts, a suificiently ericnsive maket to Justify the installation of 2 basic

petroleum refinery.

The growth of the petrocheaical industry in Puerto Rico vrovides a good
illustration of the stepwise forward development of processing cnerations. As
indicated above, the first plants were two petrcleun refineries. These refineries
‘made 2vailable on the Island finished petroleun products an. hydrocarbon feed-
stocks such as naphtha for neirochemical cperavions, Later, plants were buil*
to produce arcmatics a-il olefins from the naphtha, including naphtha produced
by the Fuerto Rican rofineries and supplewent:l narhtha vurchased from other
refineries in the Caribbean ares. T™ie basic refincries, droma,tics plants, and
olelfine plants hrve been referred to 28 "core plants® because they oy serve as
a nizleus or cere fecility rroviding feedstocks upen which extensive petrochemical

Danuracturing cperaticns could be bezed.

Schematic outlines of prejects which nay ultimately be developed based on
the core facilities of COKCO znd Phillips are presented in FPigures 3 and 4, re-
spectively. 1

The CORCO ccmplex, described in Figure 3y is coded to indicate planis which
already are in operaticn, othe»s which are definitely approved and are now being
-ongineered or installed, and others on which planning and negotiations are under—
vay. Naturally, there are many alteraate potential customers or partners for the
individual units in - complex ATy of possible plants such as this. Alihough
CORCO has conducted negotistiiens with a great number or potential partners, scme
of these plans have not becn carried forward %o a sucsessful cenclusicn., In other

cases, certain satellite faciliiies have been planned or even forr 21lly anncurcec

- — - ———

_1/ Reference: “The Fetrochemica] Uppertunity in Puerto Rico", published by
. Continental Cperaticrs 3ranch of Bconoaic Development Xdain—
istration of Puerto Rico.
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but later delayed, or in some cases cbandoned, because of detorioration of world

market prices Af certain products.

A similar precentatiosn developed for the Phillips p.ant 1s shown in Figure 4.
Since Phillips also makoc arcrintics, naturnlly the planned or studied dewnstrean
processing facilities are quite siarlar to these snown in Figure 3 fcr CCRCO.
Phillipe has nct yet develnpod ~n olefins uarufeturine cperation, whicn s
needed to support mony of the catellite  cperaticns. the saraffinic sulfrinne
raffinate from the arcmatics ertraction operation 1s available as olefin nlant
fecdstock, al-ng with PHG frr the catalytic reforming rperaticns, Phillips has
made a sale of this raffinate t sne .f the ther ~thylene plants ~n the Island
on an interim basis. (Alsc, nanntha *o be prodused from the Sun refinery will be
8cld to one of the othir ctylins oracking facilities, at least until such tine

as Sun noy develcn cther rejuirements £ r it).

In Iate 1967, Philliirs ann unced nlants for froduction of both pelycthylene
and polypropylene -t the Suyyaar olant. it that time, 1t was planned to purchase
ethylenc¢ and propylene fr . the i roposed DORCO-PPC athylene plant. Thie weuld be
delivered from Gu-yarille ¢ Guayams by ovipeline, Intir, howeror, luc ‘n mart 4o
delays cf actual installution «f the CORCO-FFG  le{ing nlant, Fhillips decided
to hold up the inst-llation f tra g lyolefin faril ties oL 92 » L, Thiz aotier
is still in abey-nce (July 1%9) wnd ultioitely Phrilips < r cthers muy buila

polyolefin fucilities at Guayna-.,

As can be seen in Fipgures ¥ 1nd 4, the varicus -r.cessing creratirns fall
in logica) sequence. Ecrn-mic justification of -ne drwnstrean rroceseing Tooility
will, in many cases, ultinntely lend to ~thrr facilitics, For exanrle, now that
vinyl chlcride moncmer (V011) iz dofinitely t- Le oroduced ir Puerto Ric-, it is
likely that a plant will ultimetely te ouilt ¢- preduce pclyvinyl ehlerade (FUC),
Then facilities will protably te installed ror wanaf-oture o f conowier wrticles
from the PVC, In 1[9¢7, Ess. Chenieal planned 4 PYC pelymzriz tion olant, nd went
quite far in settirg upy an crens7-tion and freriity 4o 1oplenent this plan. Howe
ever, the plan was later abandoned, presunnbly cecnuse o f adverss enot fact.re,
including the major problems of having to impord oonomer fron the UoS. o inland

and . ship, at le o’ initially, wuch £ tho fodyieer f1on Taert . Hico. Howesor,

1

with monomer becciing available iceally, installat: o of polyasrization facilities
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is anticipated.

There zre, of course, some instances in which the development of & sequence

of plants cannot be taken in totally independont single stops. For exanple, Car-
bide had to build ethylone-consuming units along with its cthylene manufacturing
facility. Als., the CORCO-PPG ethylene plant could not be built until such tine

as firn comiitments could be ~rranged for sufficient volume of the ethylene and

propy.cne ;v luctn oo gustify tho wrstallation. One of the principal outlets for
the COLCO-I'TS etiylene iz the vinyl chlorice noncmer plant of PPG Industries.
Installetison ~f this plant wos, in turn, dependent on the availability of both

ethylercn ~ncd chisrine, It wonuld be techrically feasible tc import both chlorire

%

and ethylene r'r 3 the 1,3, nainland or other sourcss, using cryogenic (or pressurs)

[+ 1]

D

ships nnd terges, However, both these materinls, as well as vinyl chleride, are
highly ccapetitive comuodities, ~nd dependence on “na or voth feedsiocks freoa
coutside Pucrto Ries would nnwve a major adverse effect on the vinyl chloride
menomer pimnt coon rc, o4 rersult, the pather diffisalt stap of simeltonecus
Justificat:~r ard instell-tier of the clefin olart, caustic-chl r e plant, 2nd
tho virsl chlorrda mevomer plant, was 2 najsr obstucle which has now been sur—
ncunted,

In susizary, the scrucntinl dev L‘)pn“nt of must >f these vericus pi~nts in
Puerto flic' hus rollowed n oontiern of stenwise installations, with sep.rote justi-
fication for each step, to o much greater extont shan is attenpted in scne de-~

veloping economy situ:tions.

Ceoncmic foct rs involved in Justlrvine various orocessing 3teos

Each of the individual »rojuets installed in Puertc Rico has had to pass
the test of ecormic riebility to the satisfactisn of the cperating company. Ad-
mittedly, the econowic cutle k ~f most of these projects has benefited substan-
‘tially froa the t~x czemptica progran and other ~ids provided by the Covernrornt
of Puorto Rice nd the Governnent of the United S5tates. In each case, hoveve.,
granting ~f tax exemption ~nd ~‘ther incertives hus been contingort on the par-
ticular preject's ability 1o deucnetrate tha, 1t weuld provide adequate bevefits

to Puerto Kicu in terms of the spportunicy to generate ancillary industries ond

iacreascd employment on the Isi.ond.
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The very large aromatics producing plants of both CORCO and Phllhps pro-

bab y vould not have been built if it had bcen neccssary to provi ¢ m.rkcts cn

the Island for the aromatic preducts in the initial step. The plants were justi-

ficd and built with expori markets arranged buu with provision for withdrawin:
thene products from crmort sales at such time as local customers covld be de-
velopeds oo discussed unior the Mistory ot the CORCO cenplex, satellite foci-
lities consuning subsiantial volumes cf the aronatics from the initial plant
have becn developed. Although ssne of the benmene is still being exporte cd,
COTCE nas been able to develep sotellite merkots for all the xylene cutput
from the initial arcmatics plant, ond hes, in foct, local use for nost of the

yylene products from tre recent expansicn. o

Perhaps the principn] economic ndvantage of the stepwisc v sequential
buildirr € neirochemicnl manufacturine plents is that this technique enables
conzlructicn of lerge-seale, low-coot manufacturing facilitics 2t exch poartie-

vla> sten without coupletely uncanagesble financing and marketing rcequirenents

for any indi-idual project. UF pariicular imp\;rtm;‘f; in developirg Jhis anproac?

w3 the insistoncs of the Droncoaie Dovelopnent Adniniswratlon on cBsurances

-malvets are still beiw; evoorted, continued eff o ri

the doimstoean procascosing on the Island, ultimately leading to high lobor-
intensive convmer-goods monufrcturing coerations. At the smme tiie, operttion
su~h ac moldirg of plestic products are b2ing carried Sub o some extort with
plastics imported from the mainland. Avoilnbility of lecally-pr duced feel-
slocks for these fabricatirg weratirne will ncke 2 gubstantial esst redaction
in this highly-ccmpetitive irndustiry, and should lead tc substantial growth ~f

the consuner goods manufacturing plants in the luture.

-l
~
-y

.
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Conolusions and recommendations ' e

Puerte Rico'sforiuitcus situation of having a competitively priced source
of raw materialse within close reach, a stwong export market on the U.S, mainland,
and an established and growing local consuner-goods market is rarely onjoyed by
developing countries. It is suggested, however, that pooling of markets cn a
regional basis cculd be euployed in scme cases to permit inst:llcation of petro-
chemical facilities of cconomic size. The advantages to be gained by avoiding
duplicaticn or construction of several snall units are obvious. Admittely, the
consent of different nations to pooling of their marketg for this.purpose would
probably hare to be contingent on simultaneous poolirg of rescurces ard other.
interests. Each country which provides some controlled parket to.support a
petrochemical project must have varicus incentivgé'to participato in suéh.a

.

regional cooperative effort.

Generally, develeping ocuntries which have majér reserves of oil and gas
move first to install basic rofining facilities withiﬁ the producing country.
Primory petrochemical manufacturing, such as facilifies for producticn of aro-
matics or olefins, may also be built adjdining the refineries with some ad- ,
vantage. However, napitha and heavier feedstocks for these primery petrochemical
units may be easily transported to othow locations as ney crude oil and finished
peiroleum products. In ract, the aromatics and olefins~producing plants in Puerto
Rico obtain ~dditional naphtha feedstocks from several other Caribbean area re-—

fineries to supplemont the suppliee aveailable from the Puerto Ricen refineries,

For further forward integration, benzene and other aromatics, as well as -
propylene, butadiene, and other primary petrcchemicals, can be conveniently
shipped by conventicanl t“unspc*t wtion faollltles. Ethylenc has ig the past
nornally been used as feed to processing unit{s located near the ethylene plant
with the product moved by relatively short pipelines, Recently, however, the
transportaticn of ethylenc by <crycgenic ships and berges has been demenstrated
commercially. 4 single large ethylene plant could distribute ethylene to several
voletively : o2l polyel loae, alcohol, or other ethylene-consuming units,
achieving a delivered cost much lower then the cost of ethylene produccd in

emaller-scale pyrolysis units a* each consuming locaticn,
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To achieve full forward intcgrotion on a regional basis of a petrochenicnl

complex surh as the schenes shown in Figures 3 and 4, cu-uperative cgroenents
ghould be nde e Arsperes the devietromws proceossing steps and permit Lnstoilo-
4 = e of the thcilities in vericus cointries £ the cooporatin: aroup.
ry cooperatins in the rosicnal offert woald expeot to oniuy Lthe bane-
o of the monutactarings installations, noreturn 07 which @ would
on o proferentiad visis Lte yniernscl oroarket tor the ny her=vidlacs
dowmstroan products, such as plactics and synthotie fibers, aud to oone vetent

for the utiimate co i goods mnnufactured frou the petrocheiical noiterinls.
3

In ~ connerative effert such os desnribad above, it s likely that ha
stronger national econcadce interaets in o comman market type OU gTouning of
developinyr countries would be the first teo build the basic refining wnd petro-
chomical core facilitics. Howewer, ns the coplex integrates forword, down-
stret units should then Le built in the other ccoperaiing countries, Sowe exoort
oarlets outside the “resiont 1l have te e sourht intticlly until sach tane
ag ‘rogionnlt downsireonl nroceusing fre1lities could be dvstified for ~llthe
core proiucts. Theref.re, as 2 practical menns of nocemplisning cny cuch ro-
gionnl cuoparative prograoa, 1+ tould Lo necessary Ioron Aeinailed lops-1 e
devolopmont plan to be ogreed upen initinlly by the scopcreting meabor count tbd
and for svch agrecments to be honorca rigorously s implcnentation of  whe sclhica:

LTOETE5eS,

~1lthough the cbove-described cooperative iype of veniure between ditfoerent

develcping ceuntries would necessarily acruire cetensive involvenent oy ¢overts

mants in negotiaticn, this necd not necessarily prerlude ~wnership of the nanu-

to gentor o ¢ -oreopriate combinstion of

jo nt cwnershin of the private ol pablic grctore. [ndividu! entreprencursd in
the coodper.ting countries wowia be regiired Lo co porate with their recp cluve

governonte iwoarranging 1w qllsortion of tne individued plints bolwoen couns

ang.

trics on - bnsis which would £it the awvallable product and intermcdinte chouienld
mrkets, the avellability of roquired skilled lab v, 1nfrostracture,cte. also,
in the capital-intensive refinix, oand petrochenicnl tndustiries, cillaboritron
ot ineenciel sources in the privete sestorwould be: required from the snset and

throughout the formulation of such setrochemic:l insteallations.
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It is perhaps opportune at this juncture to poimt out that the United
Nations Industrial Developmont Organization, who is the sponsor of this
meeting, hcs boen nctive in making nveilable to developinz countries tochni--
cal gesistence for their ~etrochenical industry sectcr. For resscns which are
exsily understood, UNIDO nos not had any part to play with regard tc the petro-
chemical industry in Puortc Rico. Hewever, scne of the technical zosistance ma=
de available through UUIDC hes suail-rity to the potrochenical industry activi-

ties fostered in Puert. RQicou. These UNIDO activitios inelude:

1.. Operaticnal technical essistance in the planning and progranning

for the potruchemical industry sector in the developing countries,
2.  Evaluetion of potrochemical industry rr.jects,
3. Investnent premetion for petrochemical nrojects, and

4. Preparation of fezsibility etudies and detailed engineering raports
for petrochenical or o jects in the develorping countries which, in
many instonces, ucy serve as loan-request dozuments by the authori-
ties of the developing countries when actempting t¢ arrange financ-

ing of euch projects.

It is our undereinndine that the technical assistance in petrcchenicals
. available through "NIDO is olsc designed to provide exrerts equipped to handle
problems cn the plant level, whether in day-to-day operations, in repair and
maintenance of petrochemical wachinery, or any cther aspects of improving
petrochenical processing techrelogy, as noy arieduring stortup of 2 new
petrochemical plant in the aeveloping country ~r the reorgenizoticn of an

existiny producti.n racility.

Last, but not least, we have ssen examples where UNIDO offers techrical
assistance t~ the develoving countries in cstablishing the wroper institutional
frameworx nccessary Tor the devclopuent .1t the retrcchemical 1ndustiry sectci.
This nay be in the forn of issistance to an existing planiing commission, in-
dustrial studies institute ~r an industrial devel-paent corperation, whether
similar in structure to tie BDA or ctherwise, as best suited to the perticular

conditions cf the develiping country concerncd.
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Tho authcrs »f this paper ere members of ‘the ‘stoff of Purvin & Gertiz, Inc.,
oonsulting angircers of Dallus, Houston, ond London. Thie internaticnal cen-
gulting gr up provides tochnicen? m«ﬁngcnent;land fi~-ncinl consulting assistonc:e
to private conpanies and verious g vermient agencies in all phases of petroleun
and natur ! oos [roCOosIng, tpomspertation nnd acrketing, os well ne petro-
chemic 1 ot oluvrile A Dodss Bing Coeraty o, Purvin & Jertz, lnc. has been

articularly active 1n Puerts Rice for the past 12 yenrs, carrynig cut assigre-
ments in viri~us capncities for coerating fompenies n the lsland os well-as
psoveral ageoncies of the G overnlent ¢ the Corunorwenlth, The firm 1s retained
on = regulor bnsis by Foononie Development Adianistrotion snd Puertoe Rico
Industrinai Developaen: Conpany for o owide ronge f ~ssignments in crnnection

with the developing petrochemical industry on the Island.

Acknrwicdgenents

Grateful ackarwledgement is hereby given to Bconemic Developuent
Adnministrat on {r pernission to moke extensive us2 in this repert of
data from the publicati-n "The fwetr shernien) Opportunity in Puert. Rice"
1968, 1r-luding 1ato recently S esombled for o fortheoming revidion «f the
booklet. Ackrewledgrent ic ols nede of sermivsion granted by Counonwealth
0i1 Refining Compery for repreduction of Figure 3, ord by FPhiilips Petro-

leum Company for use of Figurc 4.
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Compsay - locetien

“aribbean Gulf Refining Corp.
(Gulf O0{1 Corp.) - Bayamon

Commonweslth Of{] Refining Co.,
Inc. (CONRCO) - Penuelas

Puerto Rico Sun 011 (Sun 0f}
€0} - Yabucos

OLEFINS

Commonvealth 0{l Refining Co.,
Inc., and PPC [ndustriass -
Penuelss

Unfon Cardi{ie Caribe (Unton
Carbide Coip.) - Penuelss

ARCMATICS
Commonvealth 011 Refining Co.,~
Penuelas

Phillips Puerto Rice Core, Inc.
(Phillips Petroleum Company) -
Cuayama

Union Carbide Caribe (Union
Csrbide Corp.) - Penuelas

* Total

lavestment

$27 Millton

$143 Milliom

$120 Million

CORE PETROCHEMICAL FACILITIES

$8S Million

$80 Millionm

9 Milltem

$42 ¥illtion

Expansion:
$4) Million

$67 Million

$10 nillion

IALE 1

.

RELAYED OPERATION:

Product

REFINERIES

Petroleum Products

Petroleum Products

Petroleum Products
(Incliding Lubs Oilg)

Ethylene
Propylene
Butadiene

Ethylene/Propylens

Mutadiene

Banzene

Toiw .ne

Xylenes
Orthoxylene
Aromatic Solvsnts
Benzene

Aylenas
Orthoxvlene

Benzene
Cyclohexane
Toluene

Mixed Xylenes
Paraffinic Stock
Paraxylene
Orthoxvlene

Crude Aromatics

Source: Commo:wealth of Puerto Rico, Inftial Submission to
Cabinet Task Force on 0il Import Control, July 195, 1969.

40,000 Bbls./Dey

115,000 Bbls./Dsy

66,000 Bbls./Dsy

1 BMllion iLbs./Year
€30 Niillion Lbs./Year
200 Million Lbs./Year

MO Millfon Lbs./Year

Ixpansion to:

775 Million Lbs./Year
Ethylene anc

$00 Milifon Lbs. Year
Propylene

20 Millicn b, /Year

Expansicn to:

120 Millfon Lba./Year

100 Million Cals./7ear
10 Hillion Csls. /Year
48 Million cals./Year
10 Million Gals./Year
10 Million Gals. ‘Year
0 Millior Cals /Yenmr
37 Million Cals./Yea-
$  Millten Cals. /Year

111 Million Cals./vear
46 Million 7als /Year
$1 Million Cals./Year
100 Million Gals./Yea:
117 Mtllien Gals /Yesr
74 Million Llbs./Year

130 Million Lbs./Year

80 Million Cals./Year

On Stream
On Stress

1m

Late 197¢
Late 197
Late 197¢C

On $°rear

Lata 197]
On “t7emm

Late 137]

fn Strean
On %' reas
in streas
v U eaAn
Yo ewn
Wi

Thodu

SECE T

0 s tTeRr
dn St ea
On Streas
wic Slieas
in S5treas
[t ‘jrf’“
On Strea:

Late 197
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TABLE 1 (CONI)
ZRIROCHEMICAL AXD RELATED OPERATIONS IN R
Total
Icvestment Product Capacity

Alr Products Corp. (Cstslytic
Constructfon Co.) - Guaysnillas

PPC Industriee ~ Guaysnills

Oxochen Unterpriase (Commsonwealth
041 Refining Co., Inc., snd
W. R, Grace & Co.) - Panuelas

Royal Dutch-Shell Group and
Commonwealth O1l Refining Ce.,
Inc. - Penuelas

Styrochem Corporaticn (Sub. of
Commonveaith 011 Refining Co.,
inc.) - Penuelas

Hercor Chemical Corp. (Herculea
Inc. snd Commonwealth 01}
Refining Co., Ink.) Fenuelas

Fi{bers [nternational forp.
{Phillips Petrclewnm (o and
fhone-Poulenc, S A} - Guavama

. Puerto Fice Chemical o. (Hooker

Chemical Cc.} - Arecibo

Placco Co. of Puerto Rico (Shell
Petroieun Co., Ltd. England) -
Guaynaho

Peatlesas Petzochemical Co. -
Cuayanills

Reichhold Chemical del Caribe
(Reichhold Chemicsl Co., Inc.)-
Ric Pledias

Union Carbide Caribe (Union
Csrbide Corp.) - Penuelss

$10 M{llton

$78.5 Million

932 Millton
$8 Milltom

$4 Milltom

$$ Million

$13 Millionm
Expansion:
§7 Hillion

$46 Million
$45 Million

511 Millton

$8 ¥illion

$7 HMillion
Expansion:
$1 Millien

$650,000

$7% Million
$35 Millien

$i8 Million

$40 Millicn
$3% Million
4y Millionm
$10 Million
$10 Millionm
$1% Millton
$10 Million
$20 Milliton

CHEMICAL PLANTS

Oxygen
Nitrogan

Chlorine.

Caustic Soda

Vinyl Chloride Monomer

Ethylena Glycola, Oxides
& Darivatives

Ono-Alcohols
Phthalic Anhydride

Cyclohexane

Ethylbenzene

Paraxylene
Parsxylens

Nylon 66

Phthalic Anhydride

Epoxy Fnamels & Adhesives
Asphslt Emulsions -
Road & Roofing Asphalts

Aliphatic Solvanta
Not Availabile

Plaaticizers

Ethylene Glycols
fthylene Glycols

J.Fetylirevanc!

Lov-Uensity Polvethyliene
Polyethrviene

D1 O Fthvlhexyl Phthalate
Eis Phenol A

lvcol Fthers

Curene

Acetone

Phenol

400,000 Tons/Year
300,000 Tons/Year

200,000 Tons/Year

500 Militon
400 Million
250 Million
60 Million

30 Million

12 Killion

140 Million

100 Million

20 Million

Lbs./Year
Lbs./Year
Lbs./Year
Lbs./Year

GCals./Year

Cals./Year

1bs./Year

Lbs./Year

Lbs./Yerr

Expsnsion to:

40 Millton

90 Millton

[bs./Year

Lhs. /Year

Not Available

%,000 Bbis./Day

Not Availsble

10 Miilion

200 11 {on
460 Million
Additicn

100 il {on

Increase to:

130 Miilion
100 Militon
100 Mtilion
%0 Mtijton
1% Million
240 Hillton
$4% Millien
120 Milltfon
200 Hillion

Lbs., Year

Lbs./Year
Lbs. /Year

ins. /Year

Lts. 'Year
Les. 'Yeat
Lhs. ‘fTear
Lbs . /Year
Lbs . Year
Lbs./Year
Lbs . /Year
Lbs./Year
Lbs./Year

!tlsg

March 1970
March 1970

Late 1970
Late 1970
Late 1970
1970

1571

On Stresm

On Stream

On Strean
1969
On Stresm
1471

On Stream

On Scresm

Ou Stresm
Not Avail.

In Stream

On Strema
Late 1971

Cn Stream

sy 1970
My14-1972
Mid-1912
“via-1971
tate 1972
Mid-1912
Late 1971
M14-1972
Mid-1972



ID/MG.34/13.Rev.
Page 26

CARIBBEAN GULF REFINING CORP. PLACCO L0 OF PUERTO RICO
PUERTD RICO CNEMICAL CO.
REICHHOLD CHEMICAL del CAR/BE
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FIGURE 2
PUERTO RICO PETROCHEMICAL PLANTS
—hOCATION PLANTS !
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FIGURE 3

COMMONWEALTH OIL REFINING COMPANY, INC.

PROJECTS AND PLANS FOR DEVELOPMENT OF CHEMICAL PROCESS INDUSTRY IN PUERTO RICO
CONSUMER PRODUCTS PROCESSING

D spersed Throughout Pverto Rico
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FIGURE 4 Page 25
PHMILLIPS PETROLEUM COMPANY
PROVECTED PLANS FOR CHEMICAL AND CONSUMER PRODUCT /NODUSTRY
IN PUERTO RICO
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