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INTRODUCTION 

«i 

Up to the Second World War oil mk not a i»jor »lource of supply 

for the total world naads of energy.    Coni was the main s'ourcW    î<h"ë   '  '  '< 

petrol Gum Industry's -international trade was  thon chiefly-from -the—— 

United States and the Caribbean to lurope and chiefly in. refined pi r»- 

ducte like gasoline and kerosinc.    After the wer  the pattern changed. 

Oil became more important  as a supplier  of world energy and countries 

like V/estern "Europe and Japan built refineries  so  that the nature  of 

international  trade  changed.    Refinarlos,  having locations near  to 

supplies in the Americas and tho Caribbean,   continued to expand but 

world trade in crude  (for refineries with locations nearer the markets) 

also grew. 

In the literature,  Caribbean is usually  taken to mean the islands 

neighbouring the Caribbean Sea and, because of historical associations, 

tho territorios on tho mainland which are a part  of the British,   French 

or Dutch Family of Nations are also usually included - Guyana,  Surinam 

and French Guyana.     In some, and a less common,  part of the literature 

Venezuela is  also included and,_in strict geographical terms,  should bo. 

Venezuela is,   however,  preponderantly grouped with   the Latin American 

countries  in petroleum and  othar matters and since  Venezuela,   the world's 

third largest  producer of crude  oil (oxceeded only   by the U.S.   and the 

U.S.S.R.),   could próvido problems of consistency of treatment.     There- 

fore,   Venezuela is not discussed as a part of  the Caribbean in this 

paper.     The assumption is  that Venezuela is being given a fuller  treat- 

ment elsewhere in the L tin American section or,  because of its  impor»- 

tance,   in its own right. 
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Vncc  ) 

viM»,  Am. ri..-,   r;.r«.^roî with  oth^r   Hnl r-•-,*,.     J,,„  „.. *    i..n.i -.(.gis,   t!i)i?»i  not  potscaa mv-: 
"'   r-  •     r ••-«.....     it,       i   . .. . *•    . ..... 

ül." '->, 

.'1 

known pr<r ,'• 

of tho w >r ì 4   p. ;. 

1Q¿ in " ir^pv,   ';" 

Austr;.li •  !,   w  ,":.•» 

rooor-/,..£• CK •• -ir' - 

~f  t.ha  Kii -va 

the 1  rf <,':••, ' «     ir. 

 -- '  • .-..»    i     ,- 'Mi 

in Latin Anione-»       /reo-h-' 

order . 

According  te   the  est ir 

of 19^': w^rcî  r  - '•• r,in-,-,r  v,,*.,.,;.. „,,, 

»a   1')/-« 

•.ri; ti ^n, 

a\ ;i  wi *h   'ì i-.-.,. •    < .*   m   r ru    *:,n 

'M  'ti,   -'hir..-.   -.ri,-.  lUlal   oc-.r.Ti 

•:       ''.tu'.    ' S.'   * i : ih;   "(*tR »    * u , , 

'•   >•- ri •     "ï t;  au-l,*  h- =,      •  ) 

- 'fr-la     Tí*   'hi-.-.* ,-vr-?  fifth  in 

ir.  Air 

f l: 

* \ 

-.-,», - »• * 

8. Wit'l       ' 

a scisHi-':  surv 

upwards  of  ' v 

oipwe ; v i * 

rS'T'.Tji5 

il   rosorv. -  in '"ri-: lv>,   , •   »v.-..  v ,,.,,,, 

r: n 

T . 1 t'a'>^   w * : -     • ^ t, n 1 ^^ ^    í ^ a 

"•^sîirv.^.   ("••    '"ib1.-   ti 

• \, 
i': i ,'îI 

Trinila 

"io  only  prod': -, r  in   ih:   à\ri bb'-^r-   f^~ ..*,,„>.  *%,-,.a i i   L, 

t\   iK known  * o 
formation   -  i.roiu~n,n    f   ,n   cnrt3  ia ?r:„, ,!;:J> 

some production  -aa>   t;K.r:   i3   ..vn;,-r   .,on  ,,ï,-w.,,r 

Trini da1   \nj ""olnp-    *,--  • ». 
'^•fJ  •"•J  •t:-    -   'i-'i   oroirr Lr.ir.     -f   hversi f ; •• it !7l 

i s * rv   ->,p.i   • hf>   -i 

VC 

economy continua  te   bo dr^¡n,>..,i  vy   lh^   ,cTrcl _ ,Mi,jg 

ation betweua  ec^'.--  prow'h  •,.-..!   •;, .   v,,.   .. . w,r , „ ., 
"~-   v   •   '••••i,,r. :n thu   >:i\>aur *i •>>:  nf"  ,-ri. 

oil is ehovm  in  the-  f^llov^nr  í    -i«»..!/. 
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.1/   Dmft Third Pive vCar Pian,   1969-73 
Government of Trinidad and Tobado. 
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Ir  19<»8 Trinidid v,ar, the only pi oduoor od .crudo in tho Carribaan. 
; / 

•>,   - --,    -U:u* v\"i Cd-lp. with -m output  •-hr-t *'«',-s n.-:;lirrnaL' .    "rinififtd'e, 

„..•.tpu* ,   no*   lar   •<   ey   ¡or'd  , '    'dards,   was   .ho   fc-r.-h   in Latin  ,'-.pv,riCâ, 

')?,<'' ; ••   i  wiih  ''-..i.--   -t,.da's   Ì,6l9,tW,   rn>uo'i   U'0,-JUC, 

V-  ---o   Vir  -ivi,    *VdJ   '.. .r..•'-:*,   B.' -   (uetrl  rTM'iv;   together 

,:,   ,i "4:raar   (.-n;:. rro'i  . iti.   <h,  n-rthoen a ''¡a a',i  o..'neu  by   Tovae-o,   d'hall 

a, d   M.-.i   p:.,dua  .  ü-  i-'..;   r '.    bll   • f Ti"" i dad'.; crudo  oil.      In   ¡9-67 

t.:.  -,   -ii...i ;.».j  ,i  ,v ",M  l'^.::"  hi-Jirr  tKan  in   ^dO.     Thie   v.as  due in 

i.r(,    rrr-ru^t    to  t!;i  a*,w cr-nnl   *x<~ac*  b'^ r/; eioro  f. eoduetéve   *han   in   the 

nr.t Miri   theve  vas  m   ¡n6V  .   ¿e'Katar; L " al d.ici';io  \n frote-a drilled 

'ne^-lv   «'?;*  f.^o'i  ":...   bv 6   ^i.:'"   .        Nc-  couplet, c.iü  made,  up  ror.:e   11,e 

of  ÚK;  tota!,   a  cü"^-:-.:, ti  •• I:- .;h:-r  rr-oportier   ton  .a   the   p-cvicus 

y, -. -,    ?' ~i aKl'-r '•::31c    c" I '     i'l''   off   T p'cdiri>n   1S -   GC^ -1  :<rar 

•••i .ricm-aaim;    e :  Ic/.v   v'  r.---i'*c'.\on Glacée:;  lp^el" on  *he suceccs 

of drill i r'¿ ao\ .\i (,;/. 

Tn  1f/)3 production n.    n-  the  rord: of 1?>7 ani a a;  the- a tiroes that  in 

\y,;t dot hi.-he •  Vvn in   -S-JO.   
r*i"s wo.c  ir spi'" e o** i ^o  ì*ae u  thnt  the «o war a 

l,^-: •:*   da ^u.   m be di D'-.P!    a*   la: ai   .V;-DL1\ICííO'-. (' i/ir--   the cri;,   Jl'60'". The 

la . ad   'e   »,< cal   onta '   i;r;   '-ni  v.-aiV   has  ucea upaaeds  end  ::,   .dno.de  t ;tal   pro- 

f-tu.n haj í**-~ea.'d oven f^.a.o-.   1Jen~e,  v^Lltì 1 ho  tr erar *>-•. cd tote*   pro- 

•lu-jtinn  f:*om  "'fi-d ae1 a- i ': MfV    .ha;'   freí rrari.io aelle,   VT»-í   ir H e:e::d  tor 

the oro;,ort ' on  »o.   ice"1, ov!,11'',^   "r-oni rp?j. ¡.n^ i:¿)]^ "o  iii,..H!áte,   ^íDíü T-.'I lu  i). 

Tn K,ó-.f   V/'-'  oí*  td.   eeA-ú   r.e'.di'otior  c me fren E;:'J .-.(i  ':dis bu+,   in l>édf   tho 

pr.--t'Tt'.on  i ;<"v r.-H   :.••» -I?'».   Ine   lend arc-1, s  i" ï-;inie-d have been presiüíently 

.ern.'oe^u  :\"d  te :   3,6e ' \\.\¿ 'V3J i ~  ;-avo  an ave-are  nvcenet Ion of  only  aorao 

?6 b'd.   d.nee   ^ei.   cnpa^e- '..i.li   ¿dd  UCIT^S  frr.i offr-d.on     elln  éhe ou+leok 

ir f<iveu'"' fe- vUtHat  .^ eel',  ae  doe coct.e, 

"n :tl,"t d1'    'o i:\kf  /.iecc-r f - o." d'-ir.ida'.i'f! ci..1   peoduction one must be 

c.utiôuj   ,n  en..    - "s1""- '••- ni   ¿he   .i; n:,ev   rir:....r  •; r nd   in recont yeers  sir.oe 

^du! V'U,;   u\,'v\"t   I^"-.\.-î tde   iiV'ûihood eT r::w fends in the proximity.  An 

o'-eoe» t •   •",;   -, .-r ; t.. ,<, \r. -r\^-: '-^.ld ho   te baco ostinat .-¡;  on production records. 

Ano Coveenr. >a;.,   \i.   .il ,l'*'--."\  r».'-oioprr.ont dl an r.ed-ren a forecast  of slight in- 

]/ do"ld  1'ctrolo.. . i'op-v',.,   IdjO,   p.   2J* 
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or.aBO, in paction ,b,va the !958 l«el of 67 rtllic, tarrels,  ,;.,..„ t, 

peak  ef -, ,„,i•  ls  1970 and then  ,lo,ly „verting  to »fc,   ^   :em"".- .V 
ni I lion rerrolr  m 197"*. 

"In  I960 Cub-  clairerfMnr   c>,  e..COÍ1 -        +c       , 

-oa  in   1, ,<   ,ae   E.id  - .,  bc   aLcut   ?í5¿5 b/d<   r^icr   to   t:w  ..^^^    ^ ^ 

*. abo.t   1,500 b/d (ln ,550).   •   p.G^mo  ln aiSOolatJon ,^ ^  ,T ; ^^' 

Rou.nar.ia contint  ¿,plor-ion.   Hour.ar.ia ^eed  to  n~oV1ae   O    ,^.^ ,U" '    " 

pesos,   o^edxt to  be u.ed for oil  ,= U drilli^ ,.nd  «uup^t.   T-,..  ._',.   .' . . 

be  liquidât :d  ov, an eight yo^ oe.xod,   m fact  at   3dfist  cn  n hfir^/¿. ^ " '" 

of th-,  pv^uctp  ;c  Oe  supplied  by Cub, bein~ 2,000  ton,  or nickel. 

In.the   imports  fror, th,   U.S.S.R.,   it   „ould   seem   lhn   ,r   ^^ {  __  _ 
6 torn of ,u ,r,  ^vat3d  Wlth •   

010,000 tcn.3  of CuOan  suga^ ;,cre  c;:Por.ed  to  tho  M.S.r..*"   ,r   „ *".'  /' 
4,860,000 trrc  0P   ,:1   2/ .,   p"''-':     U'r 

'        ' "   ÛJ   -   '        i0  nupplepont  the  fuol   neons   -c^-rcb     -,-     .-, 

detcrmm, „otho,  osoh.U  fro. acucio  3upDi,en  „vii  v., ...,,   a   ,       "   , 

of potrc-icun.   Fmv:ov.5 work h.d   ,hov;n  that,   rhile  Cuoan ,n,.,l- , *. !, '.",. ' ," 

Boaro,  of fuol,   tho h;.?h ^h conten.   ,n-rea^d t:, coo.  cf i + P u,., pf!  ,,,., 

tho  otN- hand,  vn.xh the  shev-ca^ r^  fv-A   in rv J      -,. 

foreign echarle  ovines,   the  possible use of dome- 1C   ^h  rA f.    ""'' u,ul"'  lc  4Spnc.it  continuée;   + f   ^ 
coivo  attention. 

-proauc 1 n.? i>i i^jg,,-^ . 

1/ Oil   a>:d Gas,  Jan.   29,   1968,   p.6$ 

^U.S.   Depax-tnont  of Interi^   Minerals Ye,, Book,  y0l.   IV,   l96?(  p.8?6 

.3/ World Petrolera Report,   1969,   F,   52 
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",.,i-.c-.:r.ri     :   natura1   ^aa in Trinidad  increased during  the  19fc0'c fro.n 

l<'..v..- ••.   linn cubi     f'   1:.   19C1  tu ìr>7,000 mi 1 liun cubic  ft  m l%$ .-und ihn; 

,,  . .,. .•     . vo,-t      , t^.;  iif;ht  o'   Iho  f.-eni  'n  oí i  producción.  The  bulk   ^f this 

• ,,-:   ;,rs-T?  *çan •.:->.« vrît"i   IF  fuel   mth   none aleo  m  the refinery  MUí  fertili i^r 

.    ,     v,        ,- •. , ,T1ai   ni-iT-tr.  vhich  were  converting  th<-;u   fu* ! 

¡ 1   : .n' •"• c :   !•"   riatti.-*! i   í;  \:. 

(Jar verted or l'I  r¡d reprorotneJ   -bout $2,1 of  the gas produced but  a good 

d   j ,;•   ,bj r-:j was v^n.tl  'irU~   the pneumatic  energy hid been used to fas-lil't 

i n   i * t 
r,i-4f -ul   to r.-ic-o.   :Vn-ail  'here has bean e. rharp decrease   xn  trie  gas 

-•r-.i-O'l,   >,\p~  ^id  lu   a roroentaT?   r,.*  ,otal f,a i   production. 

IV^j i í:   Lihovm in '.aole 4 production arc   utilisation of natural gas. 

Th-.;  Tiiti, o.-.  \'<x:- rr-i-il ¿uz vili bo   influenced  by  Iho  rasul + s obtained  from 

thp Ir'lMn- .-utivity cf    TvmH-an'n cast coart.  Them is mich discussion, both 

.•   IÍ-..1  r.'Vim   arni privai-  SOCUT,   about   industrial development centred  ori natural 

-as f• »*   r"uvîl     nd r-»'-/ rritevial  an- the chief developments are expected to be  ir, 

i n t l O n     t '' ^ ! " 

( f • ) re n*'"1 r a i i on  of o 1 e c t r; c 11 y ; 

[h) p¿tn: chemical ir.inv.factaring in association */ith petroleum intermediatasi 

(c) fuel   for industrialists  end agriculturalists; 

(d) du.-'iostic utilizatici-.; 

In tho   r-Ti- -errrt  the Oo'-ernrrnnt   i-.dica.ted its reçoive to  intensify geo- 
1 v-U1   sti'.di' s to  increase gas reserves,   to  explore tho more extensive use  ul' 

ran stciv-e  tants,   to facilitate  transportation to the main population and busi- 

n-v"-, cent ^er.  of tho  country. 

.Hoc-vise   of the  probable  significance of  tae natural gas resources and  their 

.'level on:-   r.t,   a  seoavate section follow:!  later  in this paper on:   ,;'The potential 

•''.:.• i i'.u;*al--f;aa-t,i::cá polnocho.uical  industries* " •' " 

]/ 1969-73 ?evo]cpr.2nt í'lan,  Government  of Trinidad & Tobago. 
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Itoftnttur 

The Caribbean offer« advantages from the  point   of view of loom an   if ro- 

fxnoi-jer:   th-   supply   .fanden   ;n   i.iprossiv*    îilo.ttty   fio.   'Jw.-.u»).,   *-•   lesser 

extent   t> ,, -r n;id;,l;   cr-nv^n;,.^-   nf  „hippu- o»: ort   rr-iiictn t,.th  *r   Un> ,,:,^ 

ricas and t<-  W4;8tvrn  i^pe.   7h,   ihre,   sitoB hrmn*   this  operiti or. Ln^-rt   ir. 

oxistence -  .ruba,   Curuc-.e,   Tr,ndotd  -  have plants   -uaong   th, hr^st  i r.   the 

world ¡S..ñ Tat ti<  •)), 

Not her Í uids aniu ,PE 

Wie r,fit,.ri.»5  m -rubi ( oa*:o  Oil  & Transport)   and Curacuo  (Shell   Curacy ) 

are bas.? 1  or. supplies   largely  frc.7, Venezuela and export alnost hilf of   th^r 

product c   t.   the  :.:.3.    In  kaeping with U.S.   anti-ur-pol lat ion : -equir —r.t ,.  Lv- 

is  investi:., scae  ! flu million I969  m desulphuri^t 1er. f-cahtiec.  .hell  haa 

installer]  crrreBF'.T.dinr  faciliti.-    it  3  cost    .f  1   13   railli  -•; in   1^7. 

Both araba  and Curacao,   enjoying the privies   of cv.r-nas   territorio 

of France  and  the  Netherlands,   acquired   Ppc.cia]   ..-oente   of ^us-,  with   • ho 

European Coroner.  Market  with  consequent   tariff advantages. 

Crude nupplies   to  these  r-fmerits  ccn.e  almost   exclusively  fra "arsoli  ... 

The   island«,   already  with  the  bigg«at refinery   elicit,   in  the Caribbean, 

were undergoing;  further expansion.   1-hus   Lage Oil   v Transport  added  ?H,,OK, b/d 

capacity  to the 460,000 b/d refinery. 

Trinidad 

Both Texaco and  Shell  have  local  refineries while R.P.   (when  in ,.,-oduction) 

exported  some of its crude and handled the reminder   i„ She! l'a refinery.   ¡V-,, 

refineries m Trinidad   (Texaco ,nd   Shell)  have  expanded sub^ntla: Ly  iron   .1 >uf 

185,000 b/d ten years  o^o  (135,000  I 'á Texoco  and  oO,000 b/d  Fholl )   to    .bout 

400,000 b/u  ,n   -vt'-e   (340,000 b/d  Texaco  and 60,Oro b/d   Choli).  on, j 1,   Mr,,1n„v 

depending only  on    _u   sup,jlltis  Tor  it,  refmory,   unp.ot.o   „,,,.  ,ni   in   l>8. 

On  tho  other hand,   Texaco,   one  of   the  oix   loriot   .-of oones   , „ tho  world,  hoo 

normally   looked   to  imports and   in   196ft   Spurted  about .66.: d"  its  oeodr-   ,1' 

from Venezuela and the  rest   from the  Middle East,  Colombia,   Gaboo,   ¡nüóne.ia. 
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Overall,  the crude distillation unit, importad 65,*.,  684 and 65,1 of thronte 

usodiix  1964,   196* and 1966  respectively. " . 

Tno  -r, „hp^    i;,ro,r,ed ,:   .* ,-,«ìra*c  rito of  loX froa 19^ to  196?.  There 

*, a  t^v^rary dm-.inn in   1967,   c,ußed  partly by  the orteì3 in  the Middle East 

but m   1^  th« up^rd trends   continued witn a throughput  of   151 million bárrelo 

..na u*'V mereuo o- or 19*6, capruu.y  having   increased to  430,000 b/d. 

I,  1968,  coupler« with  thi,  activity in refining,  sports c-f crude  oil moved 

up and   xr. December   1<^ wore hifher than in  am nonth eince aprii 1966. 

ThP V.céost ram, —urea   in primary refined  product., and,   especially,   in 

ftl(,   ou  «h:,h,-  m   1%6,   rnade up  .beut   58 '  of  total   u.tput.  Aviation   fuel,  also 

showed   -n i nere*».   C*e  notable   and disjointing future  was a drop-'in 1968 

in predion m petrochemical  intermediates,  contrary to previous trends.   Re- 

, 1Mry  inducts continued ' to oe  exp.rt   oriented and in 1968 99Í of output went 

abroad 

Refinerv producto per barrel of crude  oil were made  up as   nhown in Table 6. 

The aovernaent  announced that there wore plans for  further increases  in 

refinery capacity  tv >;0,o00 b «xi-ls a day  and stated: 

«Tie Government  remain  that,   after   the relatively  slow growth of 

-,      capaCity over th-   last fc.ur yearu,  the  timo  has come for  ancther 

bic upsurge   m the   extension of  refinery capacity.   Accordingly, 

che Government expect that Texaco and Shell  will   put  into Trini-__,_ 

dad sone of  the internatio:*!  expansion it   is known must  develop 

"      "   in the Hemisphere,   not only from the   throughput aspect  but also 

from the production of special   products'', ,      , 

.'ir. Trinidad,   MG elsewhere  in the  Caribbean (especially the Netherlands 

antillen),   the decision  by the  U.S.   that fuel oils on the U.S.   East  Coast 

markein nhould cont.-Ln  not :.ïnro  timn   1.Í sulphur has made   it  requisite that 

dceulphurirviUon canity  ir created   if exports to the U.S.   are to continuo. 

]J Ministry  Paper 
il Third Five Year Plan   1969-73, Government  of Trinidad à Toboso, p.   230 
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Cuba 

A few years prior to tht Castro Govarnaent,  three rofinories were est ab 

• por- li ihed   ir, '^i-i by  Trx««-,   J*»rf>\v   Mmd-rd  *:id  Shell,   There   -r-   a-a- 

theCtib<:.  Pat rol tun   Instituto.   Thot-;»   roiincn-a;,   T\ rrnerly     ; »r it«-}     -.   faa>jlici, 

from V>-iií-/u--I.M,  ti--«  pt-rur 

3 G knr -a, .hcu 

entire iv, ?>• ::. 

eluded : 

Suppl : e"-. : r"fn 

Soviet  Uùcii 

Tors 

1967 : Ì 966 

:he    lr.toi 

-• «Xf iasiv 'y  froa  the   Soviet   'im../; 

-r-t:   ti   except   *.aat   auppiic«:  continue   t 

'-artcrn riur-pc   La la 70r i *.> s i'r-- 

Crude Gasoline 

3,800,000 104,000 

sane as I966       4.-?'     I966 

n!(. <•     o.lVIO ni i r.   m  r 

Hut   auch 

5 n- 

i'ittBcl  Fuel 

321,000 

29.4,'    1966 

1/ 
Ho aw Puoi*-'' 

IS. 7,i    ì'ìòD 

Puerto  Rico 

In Puerto R1-0  tw.> refineries established in  "95e) have been fire* ; ¿y . :, - 

pandea.   The   twr,  Caribbean Refining Cc.   (a subsidiary of Gulf Oil)  arid 

Corninomi'' h   no   Ref'.nery Cû. r   r-ipcrl   their crude  rroi,   Venezuela.   Sun  Cal'.'. 

inota1 ; .f'.-n   -f -   áOfb
nC  b/d refnierv   in ujr.'to be-  commoted  in 1970-    ¡har- 

is mannte  ; •'U^c ht.-':; ical 3  expansion  and thi a expansion  han boon  m aeraci--.tío» 

with   ihe ivbuaua   activities. 

•Trvnaica 

In  'amaica Esso completed   in i*)'>4 a 28,000 b/d refinery.   Its crude ceraü 

from Vonezui.la and  production  is uirwd   it  local consumption with the   sraal ¡ 

surpt't- exported  t 3  neighbouring territories. 

Duir.i n 1 'Mn  Ho pub 1 ; c 

No reference   to refimn* was discovered. 

l/ Source:   World Petroleum Report   1969,  p.52 
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Vir^u.  Islands 

I. »Vi;»    iöl- „- ."..:..   rv-.r   i  1^0,000 r/j refirory  in the U.S. 

Virpn  Ir.i.i.vi.-. T'-î.-;:.   ùuut  •,'«/• vf  its supplies freni Venezuela and the re- 

m;r,)nr «NfP    ,.,,.,    i'!,^  a~t.   : rJ twrt   vr *»x .-ind i r*£ their hydrodesulphunzation 

¡ilari I   and   :   r    u.   -.r-:.•:•.*•.' •    .r.   4    a-"       **v:uu¡n   ?M¡!. 

»Intirua 

The West   Indieo r" I   .    .   háf- a:,  li,"Oí' r,Al reí xnery  xn operation since 

1967   » ¡,:lKa,   T'vcr,:.-V  :=n ir-V   t-.ierr>    ~.v'  Nitv:.:.c   i ¿aacco  International 

/"+.„,^r,4    ,• T , •)   ..-:'     ,'..,.*,. —.-rr-  ;   f ï -v : : the  kiddie East  and products are 
USUI   !•<   .1'-     '- ¿       . .i  <  *      •     '   '  «      '    '    '' J '   "   " ' * 

shipped  1.<    ao^rv   uxvrv   >.-rv. >.:-c.:. 

Bar-bade r- 

In B:irf • i-.K "cbU':   •• ••: b .,d-.>s î>.i>.-n  Oil  operate;, the siaalles refinery in the 

«"-iribho'ir.  ( v f-' í   .;/ «;     VJ-.:-I   v v ;•  fr«v. Vene rae la  Mid rr -auction _thu? far goes 

ln   local  c ricompi i . r . 

Hart iniquo 

Tr, v.:rt'-»i ru-1  " • 'v..-  •* •!<• "HlTtnvr* d-.-s Antilles i3 building = refinery 

which  is AWì  t. be  ?i;nr.3etf;.i   . r.  197*"' 

Bahamas 

New England Petroleum v,d  S«-.r.daxd   V  '^-.iifcri.i«-?.  (with 65,* and 35,* interest 

respectively)   arc  installine r   refiner-     f    f ou+   ;"•('),iXK) n/d capacity ir. tne 

Bahama?;.   Fhic  m  th.  ir.rpept  r*v re:"Lriery  i;. the  a"xn and  the  planned com- 

pletion date  IF  ] il' , 

Petrochemical;: 

Cnce  the  pe   i\l:u:.  -.r.durtry  H-"^4   M- cv^e-m  to ihn  production,   pro- 

censing aril (î;"tr.b-!'•.< n  - .'  •; • uvi-u.v   I.:"!«;r tv'nluc t J -n   >f*    .nemcalr. bécane  a 

major concern .md  t..)U<v   •"• :'-'      ''  ' i|;-:  r   -.•»'-.- ¡,.KT  expa? i-d   "rvir energy  irtf 

natural  rec^urcei" v^.'.i'i- .;   .•,- ,   i--,.;« vrJ  >'VïTîT rare icar "laie "I*. -Onrr r<r> 

son  f.ir  thi3 cu-r"!:;-   ir"»,-   v.     1 —  • r.- '•-,      •• '   :.      a%  Ì   rt-fv«:rcer  activities   is 

that,  with  the   t ?'<--:. i  !>r prurv.   m> r«:;   :,,  t •.   irn.-d'crnod  inte   secondary energy, 
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the sources of primary energy have tended to te interchangeable and to bo 

governed largely by gestions of economics.  Thus,   whether electrica! energy io 

to be derived   fru- oxl or coal or water power or nuclear processes tends to be 

determined '-y  eccr-omic  ccnveniey.ee. 

^i-'c- i.-olicy formerly planned  on the basis that oil  and natural gas had a 

•       J ;   :^ln;; innr°  1:- su^^ the demani for energy,   it  is now clear 
V'L   "l    f r—e Ml u^der certain circumstances nuclear power will bo an 

increa,,indl¿   Ftru-v; competitor.  Considerations such as these have been among 

the  .U.n-d.nta Cueing the  Cll C0Qpanies to diversi^ into petroohe^cals and 

even into, nuclear development.Petrochemical activities are summarized in Table  10. 

In 1967  the Government announced the construction of two fertilizer niants. 

The plans were based on:   a contract  with the U.S.S.R.  for a plant to produce 

135.00C ton, of ocelote  fertilizer annually;   a contract  with  the United 

KingdoM for capacity to produce 285,000 tons of ammonium nitrate and 130,000 

tons of ;,roa  annually.   Those were  in addition to plants already under construc- 

tion wxtn goals of 400,000 tone of nitrogenous fertilizer,   220,000 tons of 

ammonium nitrate and 89,000 tons cf uraa. 

' It   was reported thai, high pressure  gas wells were discovered and that 

some of this gas wac r.lro.ndy being used  to supply a thermoelectric powerplant. 

There we-o developments in the   salt works and there were plans for sub- 

Btantial increase« m production of  salt,  This could,  conceivably,  m time 

have possibilities for caustic soda and chlorine production,  with implica- 

tions for a petrochemical.-! programme. 

1/ Eco ^ccno.io^  of Internaiional Distribution of Anydrous Ammonia, 
w.J.   i.xuae,   m Sjudies in' Pstrochemicals, Vol.   II, UNIDO   ' 
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Puerto Rico • -—-—-*• 

The Internaticn.->l Petroleum Encyclopedia—    otates that Puerto Rice's 

"petrochemical facilities mal-3 i",  tao petrochemical capital of Latin Ainerica::. 

In the light  cf this importane 3  it   is proposed in thi3 section to deal in 

some detail vith the pvesont  situation in the  island and to atterapt to 

mention sonc oT thi factor-- which brev^ht  about  the development:   Puerto 

Rico's petrochcv^ccv   induri ry aas  its origin ir. two modest  petroleum ro- 

fineries vhich went en stream in  1955t  one operated by  Caribbean Gulf Re- 

finery Corporation and tiu o the by Corj-en-veal tli Oil Refiner;/ Company.  The 

petrochemical plant v?aa then attracted by feedstock froir these and primarily 

by Cr-co.   Tn 19Ó3,   "'-.11'y-; :->t^r\cvv. lai-'  e" v. en a second major coro facility. 

A third major nor*  Taci li-,;,   to be  operated by Sun Gil,   is now in the plan- 
2/ 

ning sta^e.   In 196? th? L'crr.oo1' c  Development Administration announced^   that 

58 potroche:.úcri ce,.-atione v.ere  c:i stream, 

Puerto Rico had 4y establishments in thj chemical and allied products 

industry (enpioyir-e; 1,¿óS -..-oricers)   ir. 195ci  and m I969 o vir 102 plants 

(employing 3,700 workers) with plans for ecrtabliehraent   in the near future 

for 51 new plants. 

The petrochemical  -'ntcrpv ses are aovelopirg as a complex cf satellite 

plants around cc."j facilities that  nako available feadstocks for further 

processing.  Tie f ;llo-.;ing ave some cf tbc major projects and the companies 

involved:?*' 

l/ International Petroleum Encyclopedia,   1969;  p.80. 

7J The Petrochemical  Opportunity  in Puerto P.ico,  The Commonwealth 
of Puerto Rico,   l>t>5. 

3/ The Chemical and Allied Products  Industry in Puerto Rico, 
Economic  Development Administration,  Puerto Hico, Jan.,   19Ó9« 
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Cooaom.eaith Oil Refining Company (Coree),   in Puerto Rico for rc-ro 

than 10 years,  operates  -,r. oil r-fin-ry   (115.0^: b/'d)  , -~d  < -  th 

largest arccuUc  r:,r.t   lr the Wcrli<   :t  produ^ ^ellv\^Z 

«ixed-zvlenes and  some  o.th.-xylene  an^   triuene.   Thi, cero  ,1 J,   „n 

the basio of pi^s new.proceeding,  i3 to be  expanded vy fi^. Jv _t 

of existir../ canity  ari  han,   on  th*  h^r  of  th-,   < .•«...-,'    t 

attracted  che follr-r: nr- (..tfliii+«    1 "•      'i'.^nr  satellite  plants: 

•' '   '"      Shell  Co.   of Pnortc Rice ras    r-wJ   -.,+1-   - "ai   ,,au  jC.noa  .-i] th ucrcc  to  orerata  a 

H        w-i-^ai pian*  *i^h ¿n. annual    productirn of   )0 

million gallons of oyoich.>xarA whirr u  ,-   ^n—tar*  — -,•-,/   1   * *°   ••.!,--'-tar,. raw material  for 
nylon.   3cio of thi c ou „rut  is -iirW>-r¿¡   i« t.'.*,,*        tv u.^„  io ^arjce.ei in ».erlern Europe bv a Rcyal 
Dutoh Affiliate. 

Herccr Cheaieal  Corporation,   jointly with Cerco,  haa'crni-tru-t^i 

a plant with  IOC allien pounds of ceracene caoacity wH.oh <a  *-   > , 

substantially expanded.   The paracene  is for expert  to tho U.3. 

Pittrb'j^p- t'Utp r,i,r, p_ ,.        .   , 
--o • -~^  (^   tc,   jointly  wit-   Coree,   IG c-nr.tr:,-^ -,- 

an ethylene plant,   l.e  bulk V o—i• r*..,r   .• _  ,rt,nHo/i J.J     ^ t_   i.ii   _..   intended  *o  servie   ',41, .r- 
eatellit?  -1->-•»„ ,..w,„.„   ._.   .     . 

• - '"••"•   ar*    to bo  ejiu;di"hn"(. 

Styrochea,  , sub^iiary of Coreo,   aperad, an ethyl benzene  oJor.t 
and pla^s a  atyrer.e  nient. 

V.R.  Grace Co.,   In a joint ^ntu^  Wlth CorcCf   is ^.^ ^ 

oxo-alcohol plant. 

Carnbean Gulf uefini.* Co.   operates a'refinery and ol-nc ,zp-_ 

S10n*  F,iO:'t0 -iCL Ch«ica-  Cc"  - Hilary or Hooker Chemical,   ,r,- 
ducer, pht'-a] io ar •: <-i •. i^/^ria and  plans product :-n  rf P"lyVinyl chl-rid?. 
Uiiion Carbid-;   T^-ùLIC"^,  P-HVIA-ü • *   ^a"-'   ^  *?.nyie:.^,   cren--' «*nr      ~¡rc+*'> •-,-     u  * M )•.*». v*-»t|   ace ufc, ii. ae,   but au 1^1 
grether vit.; ..  r'-'rpf ,f ,»L,„ » .  i,.,..Ger  a   r tner   inte.-»---*--}-: -, < ,,.    ... <   . „     i ,"t"«'^-"   -i-r.l   .y  plr-.«inir./r tîxpar.iion. 
Fïullipa P.p.   Ccrj  tV.c,   a  subsidiary   - f  ¡>h<iUr P,..^,,,.,. 

a lar/e enre plant  «"1   f--cilit'>-  ^- - ^-i u lliUi€-     -r proaucm,- benone,   •-y-l^^x >-«• 
together with c-.her  ^^r--di - +„- -^ • *. 

•Corporation to preda*-  nylrn.   ^^^CìA a ,,   .^_lV v.* ".   ••—flu de.  «„oribe  operates a vinyl 
acetato emulsion p'.ant. 
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In association -rith tha  petrochemicals enterprises projects are being 

discussed to proivo:  cupper  fror, sulphide ores which are found m Puerto 

Rico  and  from wsich  sulnhr.r   is   to be  recovered   far   the  production of  sul- 

phuric  acid;   cauav.c and  chic r mo  oìactrolytical ly» .    • •   '• 

¿J liiert c   it ico  ^rc!'""!] r/elrpment Administration has anncunced- 

that   it  exacts  the Chemical  and Allied Products Industry to invest  about 
2/ 

$1.5 billion in Puerto Pico  c/^r the next  lö years.— 

Dr.   H.C.   Barton,   Dir». :tci    -f  the  Office  of Economic Research  in Puerto 

Rico'G Economic Devoiopment Administration in 1937   presented-^   a paper en- 

titled Puerto Rice's  Industrial  Future and his discussion centred around 

figurer; which had been prepared  in relation to  the year 1955,   i«e.   seme  14 

years ago  ÍSee TabP- ?).   I'i.s  paper deserves attention in that,  written at  a 

time  v:hen pétreos•'.:ácal:;   ~Vv.-i  only  tentativo   sigr.s>  of development   it   indi- 

cates   some  cf  the concepts  that   lay behind the   planning.   The key estimate 

was  in the first line v.here  reference  is made  in this planning review-to 

6 refineries.   This w-;, a majar assumption since  at   that tine there wera 

only   two  refineries  :n c p-^-at. <-;•   in Puerto Pico.   One  was  small v/ith an out- 

look  fVr expansion that  was  ^J : ' uicMy  limited -  ,;r,cthing in the  present 

nature   of this refinery  operation that would  lead  one  tu believe  that  any 

substantial expansiar of oil   refining was economically feasible  for Puerto 

Rico'!.   Tao view abrst  th?  ctl^r refinery wis quite  different because  sub- 

stantial expansion was alrea/'y planned  in crdor tc bring  the Corco refinery 

l/  The  Chemical an' allied  Products  Industry   in Puerto Rico, 
Economic Dcveicpmen+ Administration,  Puerto Pico,  July,   19Ó9- 

2/  The chief ineei.t.;cs cff'.-^i by  ^uorto Rico  include: 
( a )  Tax PX>' ' - "J, j n: 

A qualified  :ai-;::cal  ::;anuAic'aar can qualify  for tax exemption    for 
10,   12 cr i.  years  fr"" all  Commonwealth tarée and resident  stock- 
holders a-.'-"   <•:•:-••".ox,   f^ra  taxer en dividends during the exempt period 
Cf  tha   Orel- 1* ;o;u 

(b)   Industria"1   mes   •"•_£.i   1 . tancing; 
Buildings traer, scusa     .-/.ations nay be avaxlable on lease.   . 

•  » li-^A- 
A special rsr'gramme has been organized to help meet the need for 
specific soils. 

j¿/ Puerto Kick's  I. sistrial  raturo,  by H.C.  Barton,   presented at  Sixrth 
Meeting of the Puerto P:~an ",crncmics Association,  Feb.,   1957« 
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up to a large enough eiae so that its output of refinery gases would be 

large enough for an efficient petrochemical operation.  Other information 

which the Economic Development Administration had at  that  txme was that 

Union Carbide would build a plant  to use the  refinery gases from Corco to 

•manufacture ethylene glycol and that Union Carbide  (or other interests)        ' 

planned to tuild a second plant which could ¿resuaably prccess the ethylene 
glycol, 

'•   The Economic Development Administration had now come to the conclusion 

that purposeful and optimistic planning for expansion on the grounds that 

that there was a »natural» advantage    for petrochemicals.  The view was based 

'on the circumstance that  there was an imbalance  in the complementary demand 

^Western Europe and in the U.S.   for patrolewn products.  The demand in the 

,.   U.S.   was 0i:;rlnv more rapidly for motor fuels  (due in part to a liberal tax 

.policy and emphasis on travel)  than for fuel  oils (due in part  to competi- 

tion from natural gas and coal).   In Europe the demand was growing mere rapid- 

ly for diesel and fuel  oü   (due  in part to Europe's limited coal  resources 

and  to the post-war industrial boom)  than for noter fuels  (due m cart  te 

high taxes on motor fuels and to the fact the Europe's post-war prosperity 

had not yet been fully reflected in the upsurge  in motor and other travel 
which was later to come). 

Based on this situation,  the Economic Development Administration 

.argued that new refineries within the U.S.   tax boundaries would need to 

eell some of their fuel  cil to Europe.  The cost  of exporting reduced the 

comparative disadvantage  of refining in Puerto Rico vis^_vis refining on 

,.-the mainland.  Having assumed that  the refineries could be attracted to Puerto 

Rico,  the Economic Development Administration  set out to persuade the appro- 

priate interests that  petrochemicals were a natural  supplement which could 
and should follow. 

Since the petrochemicals industry was heavily capitalized and "largely 

financed with borrowed funds at fixed rates of interest income tax charges 

would intimately affect net profits. Looked at in this light, they argued, 

location of petrochemicals in Puerto Ricr would,  because of exemptions from 
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property &r.d income tax, hold out great attractions for the investor. In 

consequence., the reasoning ran, financing, the petrochemicals projects could 

enhance ¿hese adv;stages» etili further by re--investing profits in new tax- 

free enterprises in Pv^rto Paco, it was along these lines that the argument 

ran and that ¿arten, discussing 1%5  fi giure 3, when only one snail and one 

potential 1,, large refinery had buen established, observed: 

"These findnvav, together with recent promotion experience, lead 

us to believe that ... we may get as many as 6- refineries and 

6 potrccher.icnl plants uurirg the next 9 years .... There will 

be a oc-.x>ng incentive for the orners of the first refineries and 

petrochemical plants to re-invest their early profits in new tax- 

free enterpriser ....•" 

It is clear th.-it a major force in this development cf petrochemicals 

production in iiiert- Hie- is "he policy and influence of the first core of 

activities. One might r,ake special reference to Corco which was the first 

''•cora company, wV.eh was incorporated in 1953 and which was capitalized at 

240,00c dollars. In Y)%  the capital was 6 million dollars and par value 

' shares ir.crew-'d from 2 cent- tr 5 dollars. The share capital further ad- 

vanced in 1>5', t.. 100 ai Ih on dollars.- It may be noted in passing that 

the chairman of t.'ij Gomaay was !!r. T. boscoso whom many regard as one of 

the chief architects of Puerto Rico's modern economic development. 

A further commentary an the achievement of Corco is that it signed 
• ' 2' 
-an agreement-' ir. I907 with the Institute Venezuelano de Petroquímica 

• (IVP - the-Gover-nr.ent agency) for the development of a large petrochemi- 

cals complex in Venezuela, This seemed likaly to give a fillip to produc- 

tion of petrochemicals in Venezuela. ' '' 

l/  Weiler Skinner's Oil &  Petroleum Year Book, I968 

2/ World Petroleum, Jan. I968, p. 25. 
,...j i 
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In summary it  can be  said that the Economic Development Administra- 

tion based its promotional activity relating to petrochemical expansion 
on three mam se] ling peints: 

\a)  tax and  rol at od incentives in Puerto Rico; 

(b)  establishment in Tuerto Rico  of refineries in whose  success 
dopended on: 

;     - (i)    sale  of noter fue]:; in the U. G. 

(ii)   sale  of fuel  oils in Europe; 

• •    .(c)  encouragement to re-invest profits from refineries in petro- 

chemical expansion. 

Trinidad-^ 

Trinidad's    oil production is mmall by world standards.   Nevertheless, 

refining evinced in the  1920's,  almost as early as  ;ho beginning cC 

consmerciai  production of crude.   In l?/>8 there wore  3 -efinerxes: 

(a) one 350,000 b/d operated by Texaco  Limit ri 

(b) one      S,000 b/d " »       " » 

' "(e)  one    70,000 b/d        « " Shell  Trinxdad. 

There was in addition one batch still  (>0 :/d)  operated by B.P. 
(Trnnidad)  Limited. 

••:n the early  stages the  first petrochemicals   solved simply  •*«, iy-pro- 

ducts of the refinery.   The  first  were crude  naphthenic  acids recovered  fron 

the lye  liquor,  used  for treating gas oils.   In -rder of appearance     nulnhur 

was next  and came  to bo produced  in quantity  fron refining or-rations when 

one refinery decided to help meet  its need for sulphuric  andn by  construc- 

ting a Glaus Kiln and recovering  sulphur from hydrogen  sulphide  in   tru- re- 

finery  gas-as.   Capacity for other  processes  fol^wod   including:   -Mt.-dytic 

cracking,   reforming,   alkylation,   isocerisat i en,  polymerisation.   The  petro- 

iene ,    t, o 1 e re ,  xy 1 c ne s, Chemical  products  includo:   norenos, dodecenes,  ben, 

aromatic  solvents,   normal paraffins,  di-iccbutylene and cyelc-hoxa a* 

1/ Sources of much of this information are:   Tho Petrochemical  Industry 
of Trinidad 4 ^obago by D.H.N.  Alleyne,  E.L.  Bertrand and revised by 
L.  Lister. J 
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sturai gas b-.-gan to be ucod for the production of ammonia in 

Trim di I i-   i;^9.  The. enterprise deserves special mention because of its 

h;ltritu"'  ;r "î^i^iAad a petrochemical  industry as distinct from refining 

ftctivxtis,   -i demotion which,  admittedly,   is one with loss and loss 
til ff..;r^r,'-o . * 

At tho be-anm- of this  decado  both the consumption and the  production 

of nitron neous  fertilizers v:e:>e  largely concentrated m  tha more highly 

dovolop,d-.con.-:,x,s. Tk.ro uere,  hewever,   indications that,   vath th/spredd 

of in-omat-on,   tho  oharpost   H sing trends  in  con-urrptioa v;ould be  m those 

an;aS °f tr"  V:0r"ld l'lth  la^ü  Portions and lo,; y.cld,  ln acculturo.  Two 

thirds of the world', popularon ; n tho   developing .ountnos cons^-under 

15 H of tho  chaînai f.rxi livrer   the  other third of the world's population 

in th :  ñero   industrialized nou-v'>-; o'--  m~-nm-   ir    '    m.       •,, , -JU'U    ^  co- >-^«-  •. .)  ...  TM.J  mtrogcr.oouB fortili- 

* ia*'     ' ir   ;"if;i;,rîi; •"•  -'aster growth rate than tho  other two  chemical 
i«rtil: ;;.-.'rs - phosphate a.id pote.3Pi.un. 

Up to the  lOT'o proceri r.  w,i  on coal provaded about  90 ,    of the 

world', ,..-nen^  ani Pl.cxvoi.yu- hydregcr. rrost   of the   ro,t .   Because  of ad- 

vanta^CH of rest,   :-.vd.^,n .a  ,r^an^J.y derived from natural   éras and 
petrol.,• r.n  that   by  t,,  üar]y  lf)6fjtf, &b( u.  ^   ^.^  cf ^  ^^.^ 

of world ar,0n.a ,_, bdaod 0 t ,üM  an¿ ^ trönd iR  fw ^ ^^  jo   . :f 

to core  f,on th:-   sourc,   by  tne  197ü'B.   3c,,e of the   chief factors  increa- 

sing dependence  on natural  gas a,d Pot-oK-ur an-  improvem,ats ir tech- 

noloçr,   (,.e.  mor. ,fficie„t  catgut,),    improvements  in transportation 

and ,ton..e  (mc-ding s.a^oi ,r, -.vfrigcratio,, tracers);   economica of scale 

achieve,   1, lar^ plant.,   /Oregon production callo  for capital  intense 
procos s u-r nrd  n-vn  rv,-,,,.-,-<,   /'••„„I.J;        J d.i.. a caxrx..  (incliling do-roc ataoa of 10 ), plant   invest. ... 
costs and   10   ,. for  i^t---r--^   r-  n-nt-"1     , „„ \ 

- Lc~J >   in"ii-ar.^.   taxes;  account  for about 
40 /j total  manufacturing ccsts. 

In tins convex,,  C^   v_.n ,xp3n.ion   in nitrefion   >   announcod  plans  fQr 

en ammonia and urua niant   in 7V;n- r-^c     *o be  ^oPn-zr i  K,        4 
 C;   "°  D<   •°l-o.-/ed by nitrogen ventures 

m Woet   T.xan,     orch Caroline,   fbo r^ u-,.'^+    Tri->,r»  H   -„*  *>,    ^     r ,     ..-  .»..^ ..^^T,(   in.4j.c .a ma .ài^rto fico.  'The 

Trinidad projet  cai, about after- na-K^  re- J— n  -MV\       1 "" "     "' - '-^i  rcocarcn e.nd development team of 

ment 
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engineers and economists nade surveys in the Caribbean. A subsidiary was 

established, Federation Chemicals with Grace owning 49; of the equity, ihe 

rest owned by institutional investors. 

Some of the attractions offered^by Trinidad were known reserves of 

"hundreds rf billions of cubic font^ cf natural gas with new explorations 

disclosing now ^upnl:^- the 1, v Pn- of naturai gas made it possible to 

produce afonia ar, %  K- tc Z  20 ohe-per than on site production m Carolina 

and cheaper than m the Middle -act (See Table 8); Trinidad, with other units 

in the Caribbean, beinç heavy on sudors of nitrogen fertilizers (particularly 

for-cano)^ provide.'. 1  oasic den^tic demand; the petroleum industry and its 

processing ^ia..ts. Ion; e¿tr.bli ¿ned in the island, made available a labour 

force having pertinent skills; Government incentive legislation^' included 

pioneer status. Construction on a plant (at Point Lisas, Trinidad) began in 
1958. 

1/ The Grace Log Fall Issue 19$2 

2/  Trinidad rocogmzos that it lacks one of the main stimuli for a growing 
petrochemical .-..nuustr; -- an appreciable home market for the products, 
in the circuiscane,^ the Government has introduced various institutional 
measures to help tM -mansion of the still only burgeoning activities 
ana these measures include: 

(1) extension of the date on which th« income tax holiday 
commence to 4 years after Mie construction of the factory; 

(2) exemption for 10 years fron customs duty on material 
used for constructing or equipping the factory; :'- 

(3) a 10-yca.i* income tax holiday; 

(4) exemption 'ron export duty on the petrochemicalu 
manufactured 

(5) eaciapoiou from customs duties on „apolles net ¡aanufacfcured 
local ly ; 

(6) exemption freír income tax of interest received on certain 
leans to petrochemical manufacturers; 

(7) the right tc compulsory acquisition of a "right of user" of 
land, relating to the manufacture of an approved chemical.- 
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In the third year of operaiion Grace decided to exploit. Trinidad's 

location in relation to world markets, constructed what was then the largest 

single train ammonia plant in the world (2331000 t/y), brought into use the 

world's first sea-going ammonia refrigeration tanker and embarked en what 

was now primarily an expert oriented programmo. To complement the Trinidad 

operation a major ter;..inai, storage and conversion facility was built at 

Wilmington (¡Jcrth_Carolina) tc receive imports of armonia #to he sold direct- 

ly,, converted to ammonium nitrate, calcium ammonium nitrate and other nitro- 

genous compounds. 

In 1967 the project-increased its natural gas consumption.by 40%  over 

i960- and in 1966 by 14;J over I967 and the output of anhydrous ammonia ffonj. 

209,000, short tons in I965 to 501,000 tons in 1963. The plant now has a ,..,. 

rated'capacity of 540,-OGO tons cf anhydrous ammonia» ,-  v,    _. .  ... ,, 

The cost of producing anhydrous ammonia is closely associated with 

size of planto Thus, a ^¿eam reforming natural gas plant with gas costing 

S 0.20 per IICF and producing 100 t/d (equivalent to about 33,000-t/y) had—- 

a production cost (not including dépréciaiien and interest on capital) of •• 

under f, 33, por ton. Ire ocv:v¡spondir:~ cost in a ?00 - 250,000 t/y-plant 

was reduced to somcthxiig KKU • !> 10. This explains how it is that the cost 

of production of arhydrous ammonia in Trinidad's 500,000 t/y plant "can be 

regarded ac one of tho world : s lowest".-7 

The-production and export data on nitrogenous products for I966 - I967 

are shown (See Table .9).    •••••.• 

'•> '• . :>.•-'   a 

1/ 1/ Economics of International Distribution of Anhydrous Ammonia, 
W.J. Kaude, in Studies in Petrochemj calti, Vol. II, UNIDO 
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In  this  section of  the   paper  -j   otrate^-y   f^r  * h"   further   iev«lopmer.t  nf 

natural   ^.n--• -i-;eci   i.,du;;:rips   is  emlmed.   A:  th >  present   tune  tirst  of  the 

Oil fields under  ,u-o icrrnent   in Trinidad  are   ^etroiem, recervcirn  of   the   solu- 

tion gar drive   typo  r.   that   the   total  product i   r.   jf  natural  gat:   is  largely 

dependant u  -r; the   leve1   of crude oil production.   The  rrcd'icti^ cf fao new 

Etandc-   a 410 riiìion S.C.P.   por day  and thir.  in uttiis-d  m the  following 
ways: 

Petrochemical manufacture 

Power ganerat ion 

Refinery 2nd cilfield fuel 

Re-injection ir.'o reservoirs 

Flared,  vontccl or otherwise wasted 

Per cent 

I3.5 

6.5 
25.2 

14.4 , 

40.4 

100.0 

Over the nasi; sit: years there hac been a steady increase in the 
i<—~ 

ntity  of ¿:ar  produci altho^h   there havo been   cicas  vnthu. recent  oor.'ho 

that  th-i   trend  j.n   Jdkoly  to  be  reversed.   The  r^v^i.s used   for  the  ::;onu~ 

fectnra   cf petrcchor-.iral:;,   as   fuel   and for  secondary  recovery  purposes 

have,   however,   regained  -ubnóant -illy constant.,   As a result,   Increa/ir- 

quantities of ç-.J regain trout 1 lined.   It  is felt   ^pt,   taking into account ! 

the problem of -respirer end  ~^;.rre.phi-.i-.l  lccatlcr  of  sources,   some Ou .^il- 

ion cubic fact  par day cf the  -as at  prient be mg wasted could be made avail- 
able for industria"1   use, 

The averse composition of  'he natural ga.3 produced in Trinidad is 
Volume,  per ceni 

Methane 07.7 

Ethane 

Propane 

Iso-Butaae 

N-Butane 

Carbon dioxide 

5.6 

4-5 
1.1 

0*3 

0.8 

100.0 



ID/WC. 34/71.Rev. 1 
Page 2? 

%d-ogen,   nitrogen and hydrogen sulphide  aro  present  in negligible 

quant it u * and Vie ¿rest, clo.-i'f.c value" o:  the gas "is 1150 Btu'/cù.ft. 

It: v;:1:   ;     ;:'""   *    '•'   '; ' -~'v'      •••:>-v  ;->Vr~r^-:r/ ?<-   cf -ethane  and would 

there i' rt-    tpptaf    •.,.-   r .»   •. f   ;.;.,:ei  -a.-,-   f. T   «n„   prc. ¡^ciicn  <!   olefins and 

more   -.,..pl<-.    >   -'roca/ocru.   .-...y   ij.y', r.f tue  v;.,ihöl, e-ae is at  present 

b€lru   '"       '""I   •'•   -r -^--v-fi^tu-e  of Det^cchinucdie  ari this sup—rts  the 

fol . r •   : 

Arvno''11 1463   tonn/day 

220 tons/day "rea o-jr\ +— /. 

Th0 •*    l---i:n 0* th-sô -.inttr  LB dedicated ainost exclusively to the 

export    ; _.. ^ •., 

i:v- + >i -. 

T:; '  ;'   •' •*•   '"      '""• *lV-' ^-Vormird  rn   td    petrochemical   sector have 
be^a ''""**•       :  •   '   * '<" ~-cr;rt  dinotar.,-    .f substantial  quantities  of 

& -   • -     ••        -     •-*•   -ou.n L-iü. co-i;,  of  Trinidad by a rrajor 
int'5^"-- * i.- 1 a * ..     T* 

'•""''" -«...,        . ' .j  a'<mpa..y  fu.ri  Gt-en -ai^-a'fic'   j n eve] era tier. 
-,.-. •»•" •,. • 1 

t"W"      '"''' •  s '*    '';':  •"'••"-1- '"   "^    un   :in   •^•*i''   ' --'U.^-íd   ¿y   ;he    3-Cîiit»..      . 
limit   ,;;. •    :, 1      -; "--••.--;, 

prior  to a-/  :-cî a .;.-:f _u  .. .:1 .--.l;,.r   ,   •  ri>     ,;-,f 

•    ^-"-'"ral   v.al".    :.;;;    3Uil    tu  be   drilled 

r   '--   0l'4  -•itu-ai   .--ip cr conJensate re- 

nervun  -^  \xi::  .,,.-.   f.^d 0..   t_  pr,;fl_   tìv. .:¿n;r   appears  to indicate a 

potential d-rUv   :».-.]•- •,,.,-.   --r  ...        ,.,..,   +   ,< ^   
•        "    •       -;     ' l; t  -;  -   '^^~    ••   »as ana   ''XX) barrels 

of cor/i-'ì-.r-itr-   h-,    '•:,•;">     a., .   - ,   .„     J,,. 
"'      "^'   " "   ••*   'n ^-"«'-i^':' tr.   -    ..;..;  r.;l production which     ' 

would lteel: r,f..i-   in .d:it:.aial   su^l:-, of   s^UceC ^r,   do-   of  the 

ëaG dip;;ov^---   ••--•   ^--^  - rend.r^t,: renervotr, and   ;he estimates assume 
that   ,.'< of  t-hc    • "  ••!'-)-,i).'• '>-3  iri  v.     , .„ I.J 

-  :'J^.v.  -au  .,-   ^.y^i^i  ona retu-nea  to the  formation 
in ordo-* t.*  ;"n-'"•"'-   *•'-'• .-•'"^ --<•,„,•,, «<' 

-•P  •"    "••   ,:-ent:V cl   ^'-^-y     '   v»; va;-uab!e condenóte 
liquid-, 

leoau.e  cf   :he   l^f-^l   mnU- ,rvl  ,e,ror.,l  ,avket3,   aÎXy p^'rcchemical 
devele; :i,  a    br-;f-ò   (--•     d    o   >, 

"" •   -      '•' ,e-   -    *a-: ^'^-^ nuat,   cf necessity,  be cnonted 

•   OWar:,f; ei;"r-:('^^l ^. dark«-:,   TnU factor has donmdted  and win 

contri-- to degnata ^ dev.lcpmer.t of  the Leal  petrochemical industry. 
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Possible strategy for utilisation nf «B    • ' 

The  opinai  «traten for the utilisation cf East Coast gas  is to have 

it brought   adhere m  sufficiently   large  quantities  for 

(a) Use  -XB a fuel arid,   m particular,   for generation of low-^ost 

electricity  (of ,_  rtrder of 3^ ,>J#   mills/kl,h)   fcr aluminium 

melting,  caustic   soda .lanufacxure and a petrochemical   industry; 

(b) Manufacture  of methane-based chemicals such  as anacnia,   nitric 

acid,   anraoniun nrirate,  urea,   methanol,  formaldehyde and reeins, 
and 

(c) iiquofied Natural Gas (LNG)  manufacture.' 

All gas produced should be  stripped of its ethane and propane content 

for use   as cracker feedstock, rased or.  this  strategy,   the  core plant would 

be a crack- and rtrer key units would he  an  aluminium smelter,   an electro- 

lytic caustic  soda plant and  a polyvinyl  chloride  (PVC) unit. 

ìh«   cracker fùouìd have  a capacity of at   least   1.2 air ion tons/annum. 

Such a  Jar^ unn is required  in order to achieve maxinua economies of  scalo 
and surra. ,,rt-h. nign taril, rarrierE which ,x,3t  in  the ^.^ ^^ ^^^ 

The pia-   must,   of necessity,   bo  ,  lo;; cost  producer  and would form tho  bar.u 

for the   .^facture of PVC,   polyethylene  and oolystyrenc   -rem ethylene, 

aciylonitnle  from propylene  and polyisoprene  and polybutaiiene rubter3  from 
butylène   and butadiene. 

Present and estimated future prices of a selected number of relevant 
products arp given below: 

Prices, U.S.  cents/lb 

12É5 1975-80 
Ethylene , c 

3*5 
Low density polyethylene j2#5 

High density polyethylene lg c 

Polyvinyl  chloride 10 c 

Styr"nG 7.75 
Polystyrene 14 , 

Polypropylene 2Q , 

3 
8 

12 

9 
? 

13 

15 
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ThiF emphasises both the sharp   downward trend  in prices as well  as 

the need  for n-:o",<jP economies  of  scale." Only a' very "urge cracker "should 

produce  ethylene rufficientiy cheaply   to meet   such  prices. 

Feedstock for the crac J: er would be 

(a) etJv?no and  propare   stripped  íroa natural gas, 

(b) cone ensate   ar.d 

(e)  rapì it ha fro;n existing refineries. . ... 

The-caustic soda plant   should have  a minimum capacity of 300,000 tons/ 

annum.  Estimated annual CARÏFTA demands for caustic   soda aro 

1969 

1972 

1975 

100, dOO tons 

310,000 tons   r    ,.. 

410,000 tons   .   ?.;• 

Almost tro entire production of caustic  soda would be used in alumina 

manufacture while the by-product ' chlorine (in conjunction with ethylene "from 

the cracker) could be reacted to produce ethylene dichloride and hence  PVC. 

^£^^2L^LJ^ gas  as an energy  source 

•    Tue mont  economically   fci/jnif icant   u^e of the natural gac Ues in the 

generation rf  kw-cost electricity for  reduction of  alumina and the pro- 

duction of electrolytic caustic  soda. An electrochemical  industry - and 

particularly  the manufcoture of caustic   soda,   chlorine and aluminium -  is 

largely denencent upon the  availability  of low cost  power,   a product of 
cheap natural   ga.;. - '       "        ''' '    ' 

A large and growirg market for caustic soda exists in the CARIFTA re- 

gion Decnu^  ii.cica3iîlAly  ;iie. bauxite companies  in Jamaica and Guyana ¡ere 

proce^inj their bauxite into alumim.   This operation requires large quanti- 

ties of caustic   seen  (0.(tf  tons per ton  of alumina for the   trihydr.te type 

bauxite available) which an  at credent   being  imported.  Por every  ton of 

caustic  produced by the ol-Mrolytic process,   0.88 tons of chlorine and 

0.025 tons of hydrogen are  produced, 
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Contrary to  trends   m the   industrial.sed countries,   the  deaa-i  ^r 

chlor vr.o  u.   the devolT^ currier   i     mu-:. !•       dyrvyr, -   - xa   thit   r.r 

caustic 

by f.ho  a • 

bauxite  'r 

quant it ir v 

ment s   "" .    • 

a Uní"    ' ; „i    : . 

as v;eìj   ....   - - :; 

7'he -r- •• 

is 1.;.  ii' '   on 

tons.  ,.;: -., :r.,- 

CARIFTA   in- 

signii'..  r 

new al - aa , 

in J.^.nc ,, 

1 • »       aa»;- ; r 
• / 

c ri no 

''^-•-a,   nn   .aa.a^r  a:,rkot   aujt   tner .• : -r-   L-   :. ...»   - -r  ; vrv., 

i ••''  W-. ii..i ^-tir.iy tV.i~ nerd 

". ;    •. r ¡.ar,*   -, -^ r • ---.-> • 

:;;n;i-   :''r   T '-••'  n.--iuia.;*ur- 

-it.iy Io.v.> prouve. I   ;      > -.^ 

t    t v • t -  I    "• r •••••-. i    -,    |.   .  , 
*'•    l-        ii.    u a»*¿a; ',/•     ¿* r;   *., * * v :^ »* /: 

ton.*   -in'l   'he C-íUJ-ü;   rerur-c:.:   ;--r   *> ,^   ,., •„,,»   . r.  -.   , -^ 

•': l'^r   irapcrtr, :».f   '">•><•• • *-.-   -. ,--¡    • >..    . 
"*"'" *"""   """   ••••''•'•'    färr:tcn"3,   t:.-   c-rea^nt 

i  :'or   oausti;  sotU  :3 -:rt Ltaitai   v- bo   iOG,i/v;  *or r.  w r^.r. 

raaos-  ha-   >;,;«   ;:;td.j   ir;   rne   pi-.»ir..^    -,fU   ...,.,.„,„ ., 

• • • " •      "    - • j     ^..l'P   ' :MJ/;,'ü;tr: V,'    (   ! 

. ". uav • i ur;iM. - » ^y 
'"   J^''--»    "'•-   "*••"'.*   •.^•r..-.rvi ar  atactic   £y]:t   irir>yâ   t, 

expect,-.!  te   i,-.-  U:tx-   tor^A-a-    rr  .-, ^   ,....    ;      . 
.     T                                                      - -   *     -1    -• -   •'•' -J-^ -•-  pregue».-;   -•.   -.iM.v.it 
m «3:n;¿j.c^   :ir,-J  '^/.-mi  ( 1 r>  r:.:ll    • r,   tc^/--.-' • •            K 

alumin-,   th:>re -„calci b-.;   i r-(-o—  d ——^  ^^        . .       " " 

year. 
;   tonr;/ 

ITie economic   viability of ., cau3:;JcM :-..t   ,. .,,     , 

upon the 3vail,biHty of  ehein .-ï.ctri.^v.   Th, -.^.n-    ,- , 

abundant  ,,urcu   • :-  natural  fTas can r,,ü;   ,n ^tr,..e: "" 
^ 

AluiiatL. .irr. S;.-••> 11 er 

One  c:   tnn iO'!-u,i- rir,fr- "•ncr>+ -   +/-  *-v.^ , „   *    ii   . • ..       i..-c,..nto   ,„ .h,ln,;,L,tirr  ,,. .u...   :an ,.,.,lTi 

e.p*ity   in   th, :,,,„ iu    the ur.,,,_i: ifciii...    .,  ,„._. o,__.    ol           __  ^ 

*«•••-.. - tvc,sov;;h .^c^rw.d^u»,......,;, .,/;;;:;„•;.. 

alunirau;;:  i.:   h^hly    intensive  ir.   -r; ^n^,.-^   .   .-,     ,,    , 4        , 

xypicaJ   or/;:rri t ir.,~ r:ricxi;-i    »..r voqu:.ros üí..T.-^   17, :V-^ .-, f *- ;.::.üit   a 
ton oí   act-.:,   ic +>>   t   ^  --ir-.  , , • 

'    l- ^J U:V'^-     ln   tñe  P^1-^' <•!  -líctricity  -,f o,,]/   one 
mm  per kiirw,.tt hour is   ^uiva.ent  to  ahuvt   •   w   oe. t,.    ,f     ,     . 



Under beò1;    rae tice figures as low as 14fOO0 -  15,000 kwh per ton of metal 

have beta   vnuoved. Allowing fer conversion and   step-down losses of %l,   nor- 

mal   fir hi • h>i -', '..¿..ntcnancc and  unscheduled  cut a/pec,   il  will be seen that   a 

afa au* 

city, 

:.,-- caaaciTv needoi tc support   a ton of smelter capa- 

• K1L i i renerai,   conventional' thermal power cannot attain the  low''   ": 

cheapest  byiroeloctric  cower,   advant age s  of location may off- 

set   the ;*;ra-.-  3*ier\ay  e :,st5.   Äreover,  inexpensive fuel sources could be 

herma    rancor fit prices attractive to  the aluminium industry. 

p.-wer ¿renerai i or. 

U'IOd    t^  fOf-'T ite    + 

"he 

soda pi'.- 

(convert 

The   pov,— 

vat iv-- •/ 

pi ox  w••-.* ' 

cient f'c 

trendr.  ! 

of  this •' 

1 1 

a joC,0Cû ton^/annuTî electrolytic caustic 

whiU- that of  a 200,000 torr/ar.r.um aluciniun  smelter 

•-"   --'y  '-•    of   the pro sent  regional production of bauxite)   is 40O i-!W. 

T'O ¡.i- rcr;-jv   for adii ticna •   petrochemical units can  also  be conrer- 
: •t-.aa+f •  -•-.   ".;i:U.   :a vdll   bo sear,   cherefc^e,   that   the  total  aoa- 

"a'î'î"'  thr.  entire  output   of a generating plant  of 600 MU. Effi- 

•raUn* plante no: tend to  run to  this   size  or larger. Present 

-'-"••tt-   ah a c/nvonticnai natural   ¿-as-i aiming1   steam generating plants 

•i a;v  -^n be  built  far about ¿  69 a<>-  kw in the early 19/0's. 

TV-; '•'' i'r'•':'i!-!   -"•aià:: ai cost   of feneration - fixed charges and 

cheratina r-ita  - a:v  -.,• rmuaad together ar i>i.icv.a:   (l) fixed charcos    of 

IS  per cant,   {?)   cap: tai   c..3*  of t  80 per   kw,   and  (3)   90 per  cent   plant 

factor,  aù-cn  ;   abiaaticn a:;:. 10:1  1.7 mills per  ka*h fixed charge,   and (l) 

existir«;   fu. ;  cor.tr jf   9.H cents per million  rito,   (2)   S,00O Btu per  kwh 

boat   rato   /.hi...  .:-,..;;,in.V.i.->n e^al  to  fuel   costs   of0.8  mills per-kwhV,  and 

("0   other  optra   an- cc:5ta of   a„i aills far  1.1 milla per fcwh operating costs 

or a + ot., 1  i.-....• t   of ¿.f  aiils per «avh.  '.he 4--rie   oelow  shows  the relation bet- 

ween  fuel   costs  and aneraai  efficiency. ,., •>' ., 



ID/i:C.34.71.î .• 
page  27 

Cost of Fuel 

10 

IS' 
20 
25 
30 

1000- tu.. : , ~ lUicn   ..tu 

4-35 
J.p.2 
8.7O 

10.87 
13.04 
17.39 
21.74 
2C01 

Thermal  ¡¿ft icien^y in  Dtu 
pC ".*    '?•'': 

10,000 ,<KC 

Pur.]     C U - 1 

»'-   iC 

0.0s cor; 1 -    •*'? 
1 -. ' < V.   • » 

0.44 >  . "1 ' 
r   y" 

0.65 •>cr;:.' '^ , <' c 
0.87 C.7C 'V,^ 
LOS G. of Co 7 0."^ 
1,30 LIT 1 .Ci'. C.HI 

1.74 I.56 1.3? 1.22 
2.17 1  c>' 1.7/' L.-2 
2.Cl 0    ÎC 2.09 1.83 

It   ir clear,   therefore,   that   even v/ith prices of gas es high  ar; 

28   cen* rj/'IC' *rr   cost   of povrer in  likely   te  be   lo;-   tr.;.>n 4  -nilliy Pwh. 

In   thi..   oc-, .teat    :t   :.;   ali OPT   corte m   ¿hat    trie   e 

11.2^  c-r.^VriCr  vail   fall   c<o;u;ide^bl •/ rr: 

, "• "i ;as   vv -0  01 

resr.K   , f   th«"-   jrroloilrt .\cn 

Of   t>e  v •'.-:•; r-"..---vr,.   /'.   6"C  .7.: rcrc ratina;   plani    •:••«- t : r..; at   a  thenar 

eff icier- -•     ::'•?«'•.''; V'-'rv/h nil  rryu. re  100 ,M11T p. cui:/: iVet  of faac 

per ci///. 

aar-u fact-ire     :' ::. turai   '•":.: -        '.: -7   ae."  ft . i-'-'C h-M- j c 1 i-* 

The  hyy  proror:icn of  ; a thane   (nearly  ''•'   ;-r  .:«;  in   this c^eì 

in  natura1. ga<-  rema] 1 y rertric'a'   -A.:- use   f:¡:    ;hc ^u-snl • of  cr.erry as 

a  fuel •"• r   '.:• a   ~aw ""tarlai   ter a   .' :*rii*f- ".   nu."''••?*•• of pr -, -och'V ; r\ì,; 

(principa J fy the  d or i vat 1 ver  of avrtVrir   yys-ret;ir1 y  rrvjni.a,  nethane: 

and thcr  e- I proàucar).  The  current  disfavour   t'.a.a'ûa  acetyl ero   ti ini ir 

tes'an  laycrtara:  cìitl.;*-   for n.v:ur. '   ¿ras. 

/s  previously indicate!,   the  optiMvs:,   nlrai'yy f,or the  ut ill sa.i icn 

of  E-i ..-..1 d'us  ' or   Tao senara' '-~ n '.a'  •.'*n,,:r>.   era ~> ron; ne   r'or the 

product J an cf ethylene  by pyr^1 "sir..  Under  tiaa.e r^rcunaiuaneos   there are 

tv/o  possible .Or «, 1;. .y. i ve s  i'o-r the  ut ill ray aon  of í\¡(    residual  nethane: 

(a)   l'art endivia the  producir n   capacity r.f   the existing  ranco  of 

natural gas-based peir. chemicals  or 



Tl>.'î'C5.34.7l.iiev.1 

(b)  Implementing the following gas-based cor-ipl 

(figures-ere given-in ìOHP/annuir. 

ex 

v- 

162,COO|J•IC-; 185,000 

150,00c 600 v OOQ 

150X.LO6 

-X .p\/DAY 

¡ STÄAI' 
R3FOPJi"¡G 

j 

SYIÍTHESIE 
GAS 

t 

AIÎ'.OÎTIA      45O 
600,000 

000 i 

i . 
! . 
1 

Ij 

415,000 

i 

ì 
1 

i 
! 
1 

 1 

CARDO*' 
DrOTTDE' 

245,000 

. :.oo,coo 
r 

•      1T?i.°^>,300,000   j 130TGOO._   N 

i?o - noo 

FOHHAXDEIíY m        $Z5u - - 
•\ 150,000        -—150,000 150,000 

150,000 
87,000 
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The plant capacities   indicr.tH r.llow fcr r.-.-:inu- econoc.ieo of 

scale  urirr  ^.i^n- 'eehnekyy   -j,-l *r.e tc-l  r-   cv.r.-. ¿•••KR w-uld 

-     -•-• i;.   1'>(   .'iil :cn  :'::•/] . -.    -li   >! r.  • • r, -d : ;rt -   -     v,   ,-.,-, d 

. , , i       »      i........ 

' • - '-•        :. -'.     V » -      fií.:..y...   I li'Ti    nf 

.;u..ij-d    IG  '';".'_ t   th*:    ./c.r.t r " but i "*--    * c-  u« •§ +   -p,- -4.,,,., .,,   ___ + 

mar!'*"' • 

ecciicrr:. 

cf rav:   -.; -r:rl? -  or, ;;':, ->;. Triridrd   o an 

in hl/-;- . 
'V>r:- "»tivo   ••.Ivív.t.T.íje - 

! 
«i 

'*   v 'i'd rha.-pfvrc 

r"^t ' "'• <    + 

ít;.m-r~cy.rj _^T J,jjmgf le 4   : ' •-1 ..i • • • ; 1 ^ G -yy J_TIu) 

r°     ••''-•1--^ ^r..;c;i-:   me -.M;f.-tu-- of l,wr, ha* th3   lowest  prñritv. 

' -......-.,  ..ii.  u,,:   i  ,.  ,.,.-rl-   .   ¿rv,  pr^duoer^  nf-.er the 

require r-"-,•.    .-..-, -,;->   ^nt-ry  ;>our *"    ^i  *> - - r>* r<-••<--,-* r-  i   ••- -,.<-,.. 

beeíi r    't'¡!tfl. Th*.  opp-oi „y -•;'   *>ie i iq_.»-.{•-, -•<• x,r  -.i, ~- 

be ñi.j.r'   -.-,.-.** L;   V'C „.il^c;-. "•"r,/;I..-. 

r¿--:.^,-./^.     '' I.^HPJ    -,   - ;.,..]n »y.   ';,"'..".       . 

Of t'.t    ' -'-: ^   -y'' ','   '/.^;TS   "••• ;.    r. 

impor'    •.   ' '.':    -i tho   --.r * •.-—;   -.;* 

the ',rt i~y ' '' y. :or;  rer,;1"* ijr-.   ~"v 

the  c-"v    •:,:.•>>•  r.iMCr   ;.oj.uri'"v   vf  r,:r7r 

In par- :<:•>;.] -.r,   */>e   ".ütcrn   -o. lo.¿r:   ,f   J \, 

good '..-tr:;o',   ;'r:-i;;;^f!   r -r -i"v     U;.   0-P 

adwr,   /r^-    v«'r T"1. si4 ;  r ' '   r-*•- 1-i    •  <• 

port  cos+f,   rst.rnrte.- of  v^lue   "-i :t 1  i 

'-'•:-.   ^ -i  pl ?.P+   -it<? 

Copt or  11 ruef'ction 

."••-:: vf»  ; .¡tu. '- 

>•:'.   • U^L! î e...  ."• f i Iph'j-"" *'"*.'   »"Mol'i   ~»i,j 

• ''" * .   n      *" .*••. "-•.   fvo"\ 

T.'i'T ••   ,:•      ..."   ••..,•., 

"1     -•l .'**"'!.   ,        *.. *„J        i w'\» rf;«* — 

Tran cor 

n   !aíO  '..¿.nuf      tu.i>.:   ."• ' •- 

13 at tv/¡<<:- 

Crac.u.;.-- 'im - 

î-'r' -i ...o   can ce   rr-^-rd^-d a/-,   the key 1... : I -' ¿   -   . i 

mc.rrufaci':. ••; .   Tr  :-;cnerr.l,   -J   s-  n^t  avul.-. .  .    s :<    •.•> 

from v   L.^e r^firiory  g^j.ep   r-c  th'.t.   ¡'.  h-      to  ". >•-  - 

specif: c-dl y  designed fcr    ito  . w >,: he.,,.    - i.....   . 

.   l'or petrocae-nicc.l 

; ••"; ì < - .-• t    ¡..ir. iit'r 

i .'i':      i"    * '     J..Ì •^l.'!£ 

starting: points for  othvìrne ur^   rvh-nt,    ..r.^.T1-,»,.. . ^.,^   ',„ ., ¡ V-.-J—.--„•_,-- 



In £  situation ruck as exi.tr  m Trinidad -   i.e.   where consid« 

rabí ei  quf-nt i ' : •- 7    - f *u.r ur 1   -- :-  n: 

fuel   - it   U oorri'ic     n ocr ::c-r:   rxro¡ 

fron  nrtur   I ras   for ucf>  /^ cr.?c'"- 1 

ethyl .-'i;r.   nrj:; haraiy rffec"   t.h<-  -: 

*   in  » '• - .       - f the   loc~l   der/,:nd  fnr 

iti'!    t, '-, rt' ; c vo r e t h y:i<*  and nre pane 

feed'-y o ci; r~>r  the  pre duct ion of 

•^-•' •- r  v,.Jur   of .he  stripped gas   • 

and   the ct.-..>   i-  thcrefc 1 r   thf.   fcmv   *• r«rt  of •,-.••-.¡;. .nt- plus:  the?   coet 

Of e:ctr:.C* i._n.   T'.;-   r;-n   V,:1U;I,:T:   i--.   : yrd ire   nuff-.cient   to  justify 

the  nrinuf-.c^ur..   . y ^th/ylor.o 'Mid it-   deriv.rJ, iv*^.   ?or i;:;r^?le,   vinvl 

chloride ' .mufactur«, fr~     oth-'len-  chained   «'ror.   euch  cracking is mere 

attractive   t !'•...: a  the acetyl one   i'-i-if. 

Addit. ìonr.L  ethylene  pndurt.icn   ~culd   emu   frei the  crrrckin? of 

surpliu n...>hth.-'  - nd the   JTast   -¡oast  product,   r, of  condensate.   This 

condensate  \\*z .7.  boiling  ranime  ¿nd composition which maíces it   an 

excellent   foedstock t'.r   cracking. 

•.••. 
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'    THE NAT IC MAL   »X.'T'iry   Mil PAP^TCIT '¡'1011 

scene 

Th,>  1--:'-- "•'•'   m th-   Cri„:,:,:i   :,,  ,   pprt  oi    -.ho I, -t:n American 

ni7  ^, jT-.pTUv-.. xi/# ieiiticel   rttiii-^f: and p: ¡lonophies 

r.  Aoer • :; o,   jeu; • nrr-, no   L't i| 

OU. i: OT. 

i. 

,   o eve   ror • f r.fd-   ]<• 

ero si    oot ., 

inde"''':', • 

th>.   t-.- ¡. 

crien'   •*  -: 

mvc ' ./:• •', 

W?r   r  •'.-   - f   Xu  !.->.t, : 

were    •Tro.i-i?iriT  contro 1- er.  t.ie  industry   reietir.ij to   reiooj •-  .end 

distri,. ..; i-.,-:.   Ir.   the  lal-^   ic}0 ' G ilozj co 

m 

« i—¡1 o 

¡".d^o ir."    vid   La   l ho   irr-oro ^ „ _¡>. n'-"1   r: onr' nier 

"r,r*lo*-  'i-   •• he "c-r:i  ii.-n--*^.i?.t.el •'   hlìiwirio  tho 'drot World 

'.oorio-.n  oeu.itiooo  (e.o-.,    \rgci.t < o..,  ?  l.vir) 

espropri - ted + he ;;c:xt,: 0I- 

firn«,    li- the   l^O'r; Ve.ier.jclr   ïieffMiruù  itr  con- 

p-.r.;ern   i or •,rr •O   N or rm i~r orb- 

its    *_ i^ % - ; rr.    . r:oi; 

oessiorvo  •-]•-- Iiror   uhi cil bnr.-j., 

ducere  ;i   the  1..V.   I9--0'o and   i XT'o. 

v;M1'     '••—>' f-r^a of   tiio  irrld     hoi'o  looked  xc  coa2   ond vther sour- 

ces  of r-nr-vr;-   io   iX-r  proeo-x   and/cr pant,   oil   hr.r: --.lv:v/.-, been the-   chief 

fue3    in Í    ;, m America.   Thus conniption, 

saine   -i;    "•!   *:,,   191')'.,   in   lhe  co.oe of 

the   c —o ,•!'  oil.   'di.-h oí1   io 

v: < o   m   -tro   '°60'::   .-brut,   -.-ho 

! n croare i  'enfol •'  it: 

-i   inU.nninrlod  :;.'r,h the  ccuroo o''  ./o inori- 

devel.pooot   in couritrice   ..nfluonoed  m rich  of t '--0ir pol -tico 1   thirkinp 

by th*:  co oi r.l i st.   movement r,  m  Western   :-.rrpe,  rr-! i-f icrj   POIJOIOO     in 

many   instar, oo,   continued   ho  urge modifie-1 icn o;    t o0 :n-, ]nt( ri-,nce .-. f 

oil  acir-tieo in  the privóte   rector,   odore  h*c,    i *-...<: re l'oro,  been onci 

continu o   ' -.  ho ¿ronero!   n^roeoert over o  v;ido oneotrur.;   ;-f politico} 

opinion oo   to the   need  forbore  coo   rol  of   +>E corrn^uo-'  •- ot i vit m»,. 

Bifferà   cDuntri-s,   o*;   difforeol  tir.cn,   h.-vf  irrpi (.,i;r.ioJ theon otti- 

•'   "' Uj-1"^'^"   v^.'.o.    i.,.0  urji/tìiot-rrien.ì.i,  oo.i   r(oie/o.m    io tnio   looue, 

as far  •->:,  tno pivoort  oo.por ìR   conoorned,   oro ì^--ro v;hiov: eovo   recontl" 

taken  ploco   in Trinid-oi. 

In .Tiiri-15r8   ri   annour.c^d   ^.*,j.  it   would   ourtn.il   itr  ororr.t i-nc 

in Trmidod,    ddributiror  thin  olf^lr1 on nnni -, ti.   ,irnl mino rr :.-.. rvoo   pnd 

high   yi-odu^î. if-n corto.   Prf-oiurio-bl ;•,   one of  the roor.no   for higher corte 

was that,  unlike Texaco   and Shell,  BP  oror-itod re   rrarine wcllc. 
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As pointed out   earlier, marine yiolds;are_mueh higher (about 250 b/d 

cc3)p.r<-'4 wi'.h   3° <\/'l f- -.h- lend velli;). 3?,     v-iil« continuing  in pro- 

duction,   drilled no   n-; relic c.€ ter or riy V)C'J,   U   attempted,   without 

succoso at fio3t,   to  -ioli   its onshore  properties.     After  some negotiation 

tho -Jo v-: riment  ayrc-cd tu purchase HP's  r.sreto  (45 7'  in cash,  55 y' by 

deferred ntv;7r •;-..!.  10    -.ru'!   ).  The   ^ovei-wont  rl-n  3 -t  upa  state   oil cep- 

pati;/ t'-»  be Oi>.;n:t:-.l  vi conjonction witn t'ûfi ri ,0:00 Petroleum Corporation 

(Tvxas).   Tre   +vo,   ~.n th..ri-, r,f   yo :   50 omerrdup  atroce1  on plans for 

devolo:-nnn+   r r-e-vlr.onn,  bih  in   r, jtvoleot vid  petrochemicals. '  • 

A question iv.ic:.. therefore,   io recervin- attention,   not  only in 

the Carriuean,   oí:   if sore« édification of rolorticnnhips  is requisite and 

if en-   innovati or:  i £ to bo  7. national   conpany.   uiot  kind of policy should 

host Governanti, try to e:ylc::ent   in order re   secure optimum returns in 

the le:.- tad  fiîîo t   rù-. ? .1  c V—iHriocn  to tr.is d L.;.cucsion han  been, 

anion«; ui ho ~j,   vh-n-p^"    ":V:rt ic ipct v.cn vr-rur NrrL 2^n-li-ation,   abetter 

mean-  to survi'-t" by y..n  "-y^o-   —y the ¿íuciv^jonr.  uhi eh  followed at 

the Beirut 5co:-nr  Ú. y lyVyy)  and  it C.-^'s -icyhteorth Converenceb 

in Vi on::.    (J oty lrhv^. 

n  the  ,,ra.'.¡an" ^ '•-n^r, parciyp-t^n  1:  taken to mean pa*m.icipa- 

tion by the no.tion-1  oil  companies (of the kst  cc ¿r.trios)   in the ope- ' 

ration  of tho  otyor   ,nocirá- :onaI   oil  corptoto^:  upstream   1:1 the  pro du- ' 

cinç operation am  dcor^roome   :n  "ho rookat.   Hin   ;herÌE   io that   parti- 

cipation   is a     b-ttor c.nd  y - o-raVo aU^v-Vvo to   nationalisât 1er.. 

National ieation adversely affects   the  e:rportiroy countries   in the  sense 

that the rnajer   JnU-r rooonal  oompnoies  h uve in  -:.:hc   past  and present 

suceded in ra> .i-óoininy -.vue- prices  in tho  c-n^or market. *.-/ith the 

spreading of rr.tmnolo.-tror oioro vronVl be little   incentive to   fif:ht   for 

the ntiioieiiance or  croie prior.-.   On 'bo   orOre-v 

a       Middle Foot L.-:o"'.aic Cuwoy,   Vol..   .,11, lio.   337   13 June,  I969, 
PP.,   et   o ea 

b       Petroleum Troco Service, August 196y, pp. £82 el    oeq .    . 
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the interest e of the oil companies would then be identical with those 

of the ee.p'v; >e.a, countries, i.e. to pay an low price:;. aò r^rrablc for 

crude,   he     . ....1   nc;,...>  i;,   ti.i;; arf-uai.ut   .'.ru: 

(1 • r ...e;.ca AI* count r Ion,    m the   intere; 1 » euerly tiarhct irr; 

need •a eupp<.<r*t  the  a:aer/I   f^an-ewon.   of the  verld price 

strvct tire.   The production  end   in the-   chi or   neuro;:   cf profit 

cf the  oil   c:,"V!n;s,  linee the   I. xaale prof ne cenpa- 

(2) 

nice  arc calculated en prated pricee  aah :;j-nct,   du.- te  con- 

ditio rá n<.-fv. t ^atcl  over time by   the hoet Crovcrnrnenxr., the com— 

pernee   erano t   CEIIV reduce    nested  prices,,    tie--  coal of  ^ic.count: 

er the  aarhet  hae   te he met  b;r  the ccrr.puiiec.;,    nor,  by the 

producer o-.-ientriea.  hhe ccaeanic-e,  thenforc,  hav>_ -in interest 

ir. maintaining tho  stability cf  world crude  prices. 

The purpose   cf participation   i e   not  te   'acreaec priccr   ?t  the 

ü't^cn4  ti.'ic   Vrcaure  if t./:ir were the  eu'pc-c  there would he 

olher  and- 1er- ce-ap} 1 cat cd Tieiîeode.  The purport   io to endea- 

vour   -e ¡eintu,!  nte.hi.lity in  the futur-: ov'  pr-cer. of the 

product., marketed   ; ,7 the   national ecnpaeicG.   Hinco the  existence 

an well   a:;   .rrcvhh   m eueiber of  ne'e one!   cil   companies is  a 

reality, part i.eux t if e dcuave+:"eam ir   der. ¿.riti e if  tnu growth 

of the national oil   ecrnpaniee   la n..t   to he   hurí,,   both t h en- 

selven  and tec ir.du.etry uc a whole. 

(3)   An alai native tc   aartieieat ion   ir; nat nauti 1 zal ion. The  i;iec 

natif realization  títere is,   the  acre  the  internet :~o e al ccnpar.ioa 

"~ '" 'vJCuld' "hose "incentives "to'tiamiaïh *pr 'c¡l Ihhr thf   national  pro- 

ducers. Tne  national companies  would,   trofrroo- uaoly, have into— 

ree.tr   identical  with  Lhos«.   of tìie cor curriers:   te  ^u renar e  the 

.•ndustry's  products  fröre,  the produca  taeu^rier  e.t  ir; ]n;v 

a figure ;e   pceetblc. The producer ot eVrier,   as   far ar. world 

market e are-   concerned,  would bo  driven to  price  cutting and 

price ware. 
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(â) Participation with the.  .national   complies  upstream   is also 

ducivi'.'•:"> >'   ' :nco •viHi-.-irr'tior,   bv t:.,.  ret -raational   companies 

in  OXTJI ,a '•f ••' •.   •::.•!   era hi;a.'0   .;.>~rei !<-<;.;.;  e¿:.;< eear'gt 

from   ••   "":-:•      v    i..,:rtòr   .-rar)--:   ;reee:.a 

reserve:, j • r. <:•  : .re.. • 

eempa; .   h.:-:    e    e' : r r-    .-.  : 

¡"light   he.    enfin-,.!,    eu       ' ;a 

ccj.nl ri oc  are ^jnorcui;./ 

ÖÜjJpJ  '.'    WJluii,      C-'"_. j. .'i    ;IvJ 

opora' .jn:  b'.aauea.   it   le 

.¡U' 

/T.   to vjcv/   there proposai ti with 

•le:   ::   eie "L  vhaah   th :  national 

.   ee ..    '    e i oie  cent r_but 10., 

. ie*e,   , elh  which the  producer 

""*'   ""^ -' .     -   -^  able to 

. }•• .-     ..•••",'    . :• i   ->.     -f    '• Vir     He .•:-•>' ee.i;:.  et  Laie  ao;-rn st reara 

f -er::etc   ;hax   neva  prompted 

preeo..eie   fer  .>?.: ' icipax n e .     Par: :eie a .. ion  eoald   j eovide   ercbie.13 of 

the   -eternai.e:-r.i   oenpn:e"  .::¡i-i   ....   endeavouring to 

'    '-'e"   '•-•'-'•    'V   ne:.:"   cruder -. ¡    : if fu rent   typ o 3  t :.  rr¡cet 

no: eer eeneient   eren 

C'„rvi,y '  -e   i,:'      •• ,-e      i e  + '-.--> 

lcgica.ee.   í'e 

frinire.,:•..   :   e 

the  spcea î ; ,  M- .a -.*r.. e JT   .. ;.,   e;   ere..it   .¡¡ 

aho point   cf vre.;; ei' ehe  laveria*. i'<n~ 1 

accepte;,-.-.   !r/e  aeei  -.   ^«-.;   - -   *;.-    ...   ^>•.•>.•_,; u;f 

penna+u;n  WJUL^   a-    I-"v;e:   e:e'n::   :   a  eruche. 

<il-1"   hi-Jer-;,..  ha., neea.   reluce.en.:   ,c   che  crtuee  -eiicy  ef national 

comparile-J  eueh  aa  ^he.  ene  ahûheiej   av  t;-...-. C-'ve-rniicnt of Trinidad 

and Tobago. 

r-.ctive arc1   if nen- 

i'ia1 a,   h.cn one cor.- 

a Petroleum Pre- 

b M'lilu   'V>\f    ,. t" 

tOnrOSL',    r ). f,h! 

;rv:e. ,   Au.;,   19'--S'   r   p«í-._. 

"   uy Prof.   F-íith 
»    - . . Tí.        i r\ /"o 
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a"  "."In thin  :.Mj-/oy pape: ,   iraoiaa; a r:   i ~  given on the  pctrcleun 

•and petrochemical   ioaa-iry in the  Caribbean.   Caribbean  if taken to 

encompass  "ohe   i.-::Xc_ri^   terri a'ateo  o:iù no". Vena-niela.  Data ero  inclu- 

ded in  rol a tin.-;   \, ^ servo-;.,   na duct i en   ~f crude,   neural  (pas,  locrtio: 

and rA zc  oP   •••f..r::-r ;]•••'-.;,   na rcauaac-M. 

Throe  pelava \;hich,   >..aah in  itr  way ,   '»ivr  special   relevance to 

the development   af the  petroleum and pt troehcaieai   industry in the 

Caribbean ??<•  dir.cus3cd briefly but   çeparatoly: 

(l) Petmchonicai s  m Puerto  Rico. 

The  International  t' .rol run Encyclopedic, statee that Puerto 

Rico's pctrocb jiuical  fácil it ice nalcc   it  the petrochemical 

capital  ff L...  ir. .boarie.   '-.  dorcriptior.  io given  in seme do- 

tail   of  the bocPpaoau; I ;: .'* the   pet roc cm tea r   :r'U rrr;:;c::   in 

Puerto Rico  arid rcferor.ee   _••. node,  to  the type  rí   olanrr. rfj 

and philosophy whio'a  -. :ua, ~ib ut od at  ohe development. 

(2)  Pptcnti-:   fr -  ; ••p/a-al-ra?-v>;.;-;-d ;ìG_ — eher;;e a .PlJ.JGE^a ri 

This  section   r-ar ^   io'-r *   ;     •  ^ .-- en to Tr:¡re-;   ./here,   IT   io 

. c*--"   f a-uîr  * f "*   rpr   natural   a3 reserves. 

à apio,/-,  catara]   ~an  re-rctircec  ir  iircuscod 

annotta ice,  ta--.-  ; 

Tho rot-naia;   fé 

and a orr, e 

mined. 

anazca   «comee :a...=7 considera, me ero exa- 

_j_—¿«» (3) The National  cl   

The "atiera!  Cil  0 a,; a     ha:., ue.de  its appearance  in aeveral 

oil producir" ccad   _ .  One han recorrí.!./ bo-en  established 

in Trinidad.   The  polav of  thcr ant n.i?.'   coapar ion  iu recei- 

ving nvjoh tha e~Pt   Par   both   *nv host   conm1 r a."    „rid the  ma ornati' 

nal compon: Oí. flu 

companies eh'*:" • < 

stream operatila:: 

i tao  nation. n d   inte mat i o r al p.ap*.- ,;.ai 

al'.ivaar   ; e   "part,    -ta. „e"   in   dovrò ::t ream  and uo- 

.3 a   bet'-r  ~1tcmaii"a  t,   na*. penalization has: 

"-•io.   "t"hc  S'omxr:'   of  the  propoo;.!  arr  nc-auers has recentIp  boca   -  io 

oí* OPEC,   Pith  there ,r;   •. 2 oc'oncrc  the  r.ub-'oct   : r,  rccoivtn,-"  lively 

attention.  Because of the nocciole  inpiioations  for policy of the 

'**•' 
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* 

nidation of policy in the 

national  oil  coapartf  in th« Caribbean and elsewhere reference to the 

subject  v."«.:!   ìucìudei  in  the pre £•::•.!   r-ioor,   ".'". 

naticr.r.1  r-:p iny  ^hcr: ..-rr    ,   ::-}>.~.v a-d ;:.  -o cc.ûprehe 

e spoor.)... : v   i.v: v:i--±r\   ';*    • ne policy  ¿nd achievement of some relevant  na- 

tional   ;• i. 1   0i.'i.jp^Mi-?3. 
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Tsftle 1 

Pet l'oleum 7es2 

ion 

rves and Crude Oil  I 'ro duct ion,  Lat in America 

Latin  -mer estimated Crude Reserves: 

and Petroleum   ^serves Product1on Production  -.atio 

Caribbean Jan.,   i960 1968 

(COC bis.) (000 bis.) 

urgent i na 2.950,000 123,075 24 

Bolivia 500,000 .14,550 34 

Brazil 1,100.000 59,818 18 

Chile 150 » 000 13,696 M 

Colo.Tibia 2,000,000 65,251 31 

Cuba 1,000 146 7 

1c UPdor 310,000 2,049 151 

!"e::ico 2,708 .,000 141,9^0 19 

Peru 500,000 2?; 668 18 

Trinidad 525,000 66,905 8 

Venezuela 15,955^00 1,311,C50 12 

See Twentieth Century Petrol eur- '"'• .at istias,  Juno  15,   19^9 

Degolyer and !!ac Naught on, Texas. 
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TABLE    3 

Trinidad's production of crude o IT,   land  and carine output shown  seperatel:/ 

Production                 f-1 Tot?l 

(million bla.)  

1965 

Land 29-5 

Marine 18.1 

Marine deviated from Land l~*l 

60 

37 

3 

T\i -i 2 V 've 

ner V/el] 

28 

216 

41 

1966 

Land 34.2 

liar ine 20-2 

Marine deviated from Land  1.3 

60 31 

38 215 

2 39 

1967 

Land 39-7 

'ialine ¿«^ » 1 

Marine deviated from  Land      1.2 

61 36 

37 229 

2 36 

1968 

Land 3$•1 

î'arine 27.9 

Marine deviated from Land      1.0 

57 36 

42 2 44 

1 31 

Annual  fceview of Petroleum  Development  in  I967  in Trinidad * Tobn-o, 

Ministry of Petroleum  and Mines,  Government of Trinidad k Tobago. 
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Table 6 

rro3HgJg_E?T Hr-rrel   of Crude   m Trinidad,   1963  7ad   1967* 

Fro duct 

•>,, ».... "^:<    •'J'.c  Fropane) 

Kotr,- '';   -r..i ;nc, • 

i'V :•..-. 1 -• •'! '¡-;sol 1 ne o 

f'vi-it i -.-i '¡'..ubine  Fuels 

Kerosinen 

Gí\r./!'.):•. nel   Oils 

Piel    !."i£i 

Hi tini', r: 

Peir ¡'.Ffnicalij 

Otif: r ro-lrrtn 

Gas r-d   r.oj'1 

Tot:') 

.1963 per cent 

O.O9 

15.29 

0.82 

6.39 

I.59 

16.76 

55.37 

nil 

O.25 

0.21 

O.O5 

3.10 

100.00 

,1967 per cent 

O.23 

14.13 

I.15 

8.38 

2.81 

14-01 

54.00 

O.90 

0.20 

0.20 

0.03 

3.O4 

100.CO 

n 
Third Five-Ye-)'- Pl?n     10^,0       ni    n„ ± i-a-   rían,   y,jD _   1?73>  Government  of Trinidad and Tobago 
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'L'able 7 

Alerto -íieoiB Econome Development   An n i St rrt i en < s Verecas l   in  1^ 

Ofjlefjnerîos  -hi eh   ireuld,   121  turn,   he- 

6 lar^o    of men os 

6 aireo U/.   ri-l-;ted 

or Fever '"l.iniz 

3 rvl-tcd ^ibre 
or First ic Plants 

LÜLl^'-'^iod' Fro i cet s''' 

Fot   Income Oni" r. 1 T.Tplcymont 

("millions)     ("  nillioï : ,»        (thousand:-' 

144 

144 

32 

600 

600 

100 

6 

3 

V erto Fico'R IndustrinJ Future by PÎ.F. Farton» Jr., 
presented at the Sixth \nnual Hooting of the Puerto Uoo Economise 

Association, Feb., 1957. 



w 

PO' 

ID/17G.J4/,: .Rev.1 
Page       44 

~.JU: • :f • • ; by ;r.->i 
^i-i--iÍl^.lÍ^^i-:.üforminc: 

Xlijit  erected m 

, i' 

Inv- 

Va.'. 

í'Y"i 

f'V ,V 

>}! 

e: 

o."  • 

I-, 

i?e+ 

.'iTirnoni..- 

In-:-.]-, 

inv:\,' 
merit  - 

i i . "•] 

ri'r tu id.-iti 

ì . ST;    i.»6   v 

-'ideile Fu st 

?i<K¡".;   10 ,6 

?«.0 

1,500 in6 - 

7,1>. io6 "i 
<    r,r. •';00   10 u 

8,650 106 •'. 

34.5/ton 

'Irr-   .-. *•      in''''*'* 

Case 11 

-•••4- 41. ?/ton 

Cese  21 

.1  ~vv-* 

o i,-, ir> 

tí r  tnj'c 

1,-350 

1,150 

t>! 

:./6of 

±¿• 
0,60) 

1,850 

1,150 

70Q 

1,400 

3JÍ¿2 

-11.' 

pr-. 

43.3/' 

1A    "it;/-. • >-/  7 -yO 

loa • 4 6. 7/'; on Í/V ion 

..U !.;; 
•    •'• -^-  ,.na  ,,t..rt-u;:    ^rennes 

•'   e<>e    :     !-:'irtLÍ   r.l 

if   •'•• ir-i-•   to    'u-t;' 
fino 

.   t«'ic:r.; only   ín* -• 
i; c 

<ee -    "Y/^Uic-,   l.-:ciu 

>   'cco'.uit addii, i o-.--1 

;,.:4lvntr-   CI  -^íerials and eguip- 

•^-••••••A   i.hw » 

^•:jc..j    o;>    ¡;,U-,:' 1]    .-,, 

K!.';:.en.u!.'.r  •-,•,   /I 

taxer. 

s priced -t.   A  2/tcV. 

"   :'•'••!•  eent,   j 
1 

1 >'      ,-    ,n4 

f., 
-l'i   1 mu eran'' 

      ,. ,,„,   ,     .,     x  
:uorcSu  '"'•  3.3 por cent, 

rV-;c:;-^t;  ^"^  overhead at   2 yer cent, 

i'Ol,ur.t '•muri i,   r-i " 
íT, 

Vt: ' j 1.1 ' 

otu; 
1M 

; °A-   '-v« n  on  hone 

oc.   cerai   investpont. 

3 
!<-•' ' úG are 

P-V/out  on  oq;ut,y  capi tal  only. 

Lio] '-•"' s   e benefits. 



ID/VIC 34/71. Rev. 1 
Page    45 

Tablei5 

** +ve Fertilizer Industry Hatural Gas Consumption m ti.c tcrt 

^  rvn^to of ÎIitro?eneus Fert^i^r. 
production and Fxp^t- OI a 

Hatnrnl gaa * 
Conception (million cf) 

Feedstock 

Fuel 

Total 

Product ir.^nufr.ctarcd 
Í Short toni.) 

9.309 

7,039 

17,1-1? 

¿,7U 

5,579 

12,29:- 

-1, ./I,. ^ y 

FrocLU r'oicn ". -xpor'Oo 

Ar.iraonia 

íiíiMonium Sulphr.te 

Urea 

426,133 

02,755 
7?,230 

399,/l^'i) 

ri.',, j-"- 

74,165 

270,271 
-.',(' 

65,697 

•> V'.h 

• ,1    'V A 

O/ 'r,:?7 

. • ->'-rolc,i-n Pcvdopr.cnt in 19-7 

Kinietry of Petroled and i^nu, LO/C 

i Trinidad .nel ?o;-\:Oi 

•1    ^rid    . o'l.OJ^O. 

*i- "'.- 
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TABLE    10 

Petrochemical H^tn in the Caribbean, Auç.,   I968 

i-Ccr^r Product 

•'it C~ 

• i ».n'.,'7".-..o-.y 

Î" : '„>'"• r 1 " • :'. i 

.T:-.:'u:;tr:f.'. 

/: V"b 

Ar:r,c:dîi 
"rei 

•rtil 

('".;•! bo   ;,it /•.worn a 
vJulrhanc Acid 
/-""i'OHM.;.-; r;-.j.:.;;at,e 

C jrrr.or. H'     ni 

To/'ii-i:. "-   10 1. i'.Grace 

Couii.'.ciy !• '   ','• ;  : 

r.'if'.Tïi..-.- .-.... 
'^nr.tCI'     ' i',' '. 

°::> Alcohol:; 
•drick: 

r r.*-;mr ,-1 •• 

r.'io: 1er. 
•alt!:   r;'J;ro— 

t í»..,I 

':>!a 

:T/»r. 

"--•ft: 

Phillipa  TelroUun Co. 
£-:id Hho:v -• oulcc r. . \ . 

<.>i-t:iO\:*ler.o 
Avc:\.:.t ».e : •- 
Arû;;':'i i e noi ve r.ts 

H»?rcor * -, -.'i.'-".l  Ccrr> I ''trr.xvlcno 
(ou ¡od b / '-'.^•OlÛOO   \\. *d->r 
Co. rv:(l  '' """'   '.•»-•".'¡.Uli - ,'r1.".i-'!'

,:'9 
Vi J.     I,»J J.   ;      , '   - ' •-'    • : 

Phillips    ;• ••Hi.  y ico T>. », -nv-rt 

Coro lue. fv^r.-.v.^. 

PCIYUïî - : ', Fraction:: 

Ori.he'.vif  ,c 

Capacity Str.¿:o reached 

60,COO -:/y plr.r.r.e¿ 

325 -v./cd in ooerrticn 
OCA t/rd o 11 

ritXJ i     / r-   ' it v 

Al ,coo in o&eratior. 
115 ce- r/y 11 H 

ins ODO V:-' 11 »1 

125, C0Û TàV 

OC^t^  ff'  -*• •'••- 

n.a. 

104   I.Ú11ÍC-;-..   r-a1y 
3.C      r» 
4-3     « 
IO       11 tr 

iC;      " 
IO      " 

comble Mon  l0"7") 

conici :r.n   ?.97û 

• r M 

70,000 -v A. 

50,eco "- /y 

3, C00 b/cl 
ì eoo b/d 

cOO Vd 
9, SCO L/d 

600 V*l 
ri. e. 

y :vi oper-.tion 
I. !»       Il II 

I» 1.        •• J 

Il M 

»I H        II •• 

"       :'     t:   CÎOI7Ï-. ..: t !  -,-   j> O 

corr.plcrc.ic:: 10e '• 

in operation 

complet i on  x'}6° 

II !! 

': »» 

Il H 

!! »¡ 

a/Source;  "orbi P^troîe-:,,, ,'u-'.   ìr,,   lo'i   -..  r7 
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T A 3 L ~Z      10     (continued) 

Petrochemical Plants in the Caribbean,   Auj.,   1968 

Company Pro duc t 

Puerto Rico_ (contd.j 
P.'P.O.'"-" Corco  (joint 
venturo cf ?,P.G . Industries 
ani Cornnorn'e?Pih Oil Reí. 
Co.)     . 

Puerto Rico Chemical Co. 

ethylene 
Propylene 
Put adi-no 

Phthalic 
Anhydride 

Phthalic 
Anhydride 

Re i cliho 1 d   " i v.. mi e al 
del Caribo 

Shell and 
Common-'calth Chemicals 

Styrochem Corp.   (subsidiary 
of    Commonwealth 

Union Carbide Carito 

Polyester Rosins 

Cyclohexanol 

Pt h v lb en zero 

n* 

Trinidad 
Fe de rat ion Che mi cal s 

Texaco Trinidad 

thy le ne Glycol 

Alcohol Inter- 
mediates 

Ethyls ¡-e 
Butadieno 
Cume ne 
üthyl benzene 
Benzenes and Xylenes 
Ethanol 
Polyethylene 
Oxo  Alcohols 

Anhydrous 
Ammonia 
Urea 
Ammonium Sulphate 

Cyclohexar.e 
Di-isobutylene 
Propyl-.^   trimer 
Propyle:._   tetramer 
3er.£/r.< 
Toluerv:- 
i^apr.th. ."• ~  Acids 
Morn ai Paraffina 

Capacity Stage reached 

500,COO t/y 
300,OC0 t/y 
O25,CGC t/y 

I97O 
I97O 
I57O 

24,000 t/y     in operation 

24,000 t/y      completion  I968 

in  epurati'--; 

30 million g/y 

48,000 t/y     in operati or; 

n.a. 

n.a. 

in operation 

60CfC0C t/y     completion 1970 
78,000 t/y 

330,CCO t/y 
73,COG t/y 

313,OCC t/y 
430,000 t/y 
125.OOC t/y 
60,000  t/y 

11 

ti 

it 

11 

1» 

ti 

11 

11 

11 

11 

11 

•i 

11 

11 

485,00c t/y 
75,000 t/y 
90,00c t/y 

240,000 b/y 
45,000 b/y 
9C.OCG b/y 
3O.0C0  b/y 
5C.O0O b/y 
75,000 b/y 
?C,0(0 rvy 
75,000  b/y 

m operation 
1! II 

» II 

m ope rati 0;¡ 
n •i 

11 !• 

M Il 

11 II 

11 M 

It II 

II H 

a/   Source:    World Pe troleun, AurJ5,   VJ68
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