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Objective 

l. At the req_uest ot the Scientific Research C01r.1cil ot Jamaica (SRC), 

to invet5ti.gate the situation ot science and tecbuologr intra­

structure in general and R and D activities in particular, and to 

draV up tor SRC an action programme of assistance aimed at 

strengthening the local technological capabilities iu ~~I! countrT 

as a basis ot promoting and accelerating industria1 develop1e11t 

in Jaa:ica; and also to identit'y and recam:aend nys and means ot 

prmoting trimdng and CC>-9Pft'&tive arrangements between SRC and 

other i.natitll'tions and organizations in deftloping and dneloped 

countries as &.tJpropriate. 

Schedule 

2. The mission carried out !L working prograae tor the ~riod ot 

5-12 December 1979, u prepared. 'tJy the SRC, cc:mposed ot meetings 

and in.terrieva with sruor officials ot SRC, as veil as vi.th the 

UJIDP Besident Reprel"entati ve 's office. '!'he schedule ot meetings as 

veil &6 the persons •t are given iD-Auiiex-f._ ----

Bar.ltground 

3. The Scientific Research Council (SRC) vu established by enact­

ment or the Jamaica Legislature lo. 30 ot 1960 as amended by 

lo. 39 ot 1963, to <!.ischarge on behalf ot the Government the 

various functions set out in the I:av. In Section 5 ot the Lav, 

the Couneil 's functions are amplified inter al.ia, as t'ollavs: --
•c1> It shall be the duty or the Council to undertake, roster 

and co-ordinate scientific research ••• and to encourage 

the application ot the results "Jt !uch re•earc:h to the 

exploi ta.tion and development ot the resources ot this 

island •. 



- 2 -

(2) In pa.rtieular, ••• 

(a) to collect , collate and rerieY in:t'urmati~ concerning 

scientific research schems or progrllllB!S rel~TUlt to 

the deftlopaent ot the resources ot 1.his island ••• ; 

(b) to co-ordinate scientific research scheme~ and pro­

grames undertaken ••• in this island; 

(c) to foster and, ••• to undertake and carr:r out 

sr.ientific research and i.nfttltigatiom relating to -

( i ) the dnelatment and utilization ot the re­

sources ot this island; 

(ii) the imp:zoo-.ement 6t existing technical. 

processes and methods; 

(iii) the dnelopment ot nev technical. processes 

ud methods tor application to the expansion 

or creation ot industries and to the utili­

ation ot waste products ; 

(d) t.:> encourage persons ~ in fJZl7 industry to under­

take scientific research in connection with •uch in­

dustry on a co-operatiTe basis; 

(e) to establish and maintain a scientific information 

centre tor the collection and dissemination of 

scientific and technical information; 

(t) to give any Minister such advice as such Minister ~ 

1'f. _uire in connect .... on vith any matter on which, by 

virtue ot the provisions ot this Lav, the Council is 

competent to give advice." 

4. !n October 1978 ui!DO~ in co-operation with the World Associat~on 

ot !ndustriL.1 and Tttcbnological Research orgNlizations (WAITRO) -

orga&ized a Seminar/Workshop which toc"USed on discussing the 

adftlltages u vell as the vqs and means of promoting tvi.:ining 
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and co-operative arrangements betwen and 111110ng R and D 

institutions in the deTeloping and deTelopeci coun"triea. 

Dr. A.It. \~tura, Director ot SRC, vho is also the Vice­

Preside!lt and Executive Camittee Member ot VAITRO, partici­

pated. in the Seminar/\lorkshop. Initial discussions vere 

carried out at that time vi th Mr. W. H. Tanaka,. Acting Head 

ot the Development and Transfer r.i~ Technology Section ot 

UBIDO '!oncerning advice and pos3ible aasistanee to be 

rendered to SRC, in order that SRC could more etfective.17 

discharge its tasks and contribute to the ind1JStrial dewlop­

ment ot the ~ountry. 

5. Further discussions were carrioed out in Mq 1979 i:l Bev York 

and Aug-.:..~ 1979 in Vienna during the UIICSTD. An ·~ ot 

correspcmdence -~ UllIDO an<l UllDP-ICi.ngston 

finally resulted in an o:~cial. ~dication ot interest 

by the GoTermlent ot J aa:i.ca u per cable ot '4r. Jouri, U1'DP 

Resident RepresentatiTe, requesting a mission to rlsit J~ca 

to carrr out the tasks u agreed. upon. 

6. The mission &l.so had the beneti t of ~ing and exchanging 

views vitil Mr. Jouri in IOftllber 1979 during hi.s rls~t ~o 

Vienna. 

Description ot Activities 

7. In Yiev ot the lillli ted available time, the acti ri ties ot the 

mission vere organized in the tollcving manner: 

{a) to undertake a gen"?ra.l. overview meetir.g vi~h the SRC 

Director, Dr. Ventura, and vith the Re9ident Repre~entative, 

Mr. J ouri and the Deputy Resident Representsti ve of· irnDP 

Mr. Radovic; 

{b) to carry out a gP.Uera.l. meeting followed by 

discussions with the senior stat! memb~rs ot various Division!! ot SRC; 
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(c) to formulate potential assistance project proposals 

identitied through the discussions; 

(d) to carry out a t"'l!riev ot the project proposals vith 

the SRC senior ott'5 eial.s as veil as vi th the Chairman/ 

Director vith the sill or identitying thet priority 

ratings ot each proposal; 

(e) to discuss/I"ep<'rt the bclings vith the UllDP Resident 

Representatiw. 

8. It should be expresaq _ mentioned that the activities ot 

the rission' as described in this report ' are ~- aD _ initi&l -

step ot follow-up actions to be activel.1' undertaken bJ' l.JBIOO 

after the return ot the !l.i.ssion to headquarters, and it 

is hoped that appropriate financial means can be found to 

support the im.pleaent"ation of as ~ ot the projec:i;;s as 

possible. 

9. The outcome ot discussions vi th each ot the Di Ti.sioas ot SRC are 

described below, toeuslng ~ on those project proposals 

that could be folloved up ~ UID..J, vi thin the assigned 

area ot competence. 

Pro,1eet Development and Co-ordination 'lirision (Dr. IC.C. I.Ee) 

10. The terms ot reference ot the Di vision is the ini ti at ion and 

determination ot tne feasibility ot national industrial 

projects, including the promotion ot the eommercial.ization 

ot R and D results tor practical industrial ~roduction 

activities. 'l'hree main projects vere discussed: 

(i) Solar S.:tt !Uld Caustic Soda Manutacturing; 

(ii) Utilization ot Urban Waste/~arbage tor Production 

ot Fertilizer; and 

(iii) Biog.u Demonstration Unit. 
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Furthermore, the appli.:ation ot the Technological. Services 

DeliTe?'7 System {TSDS) vas discussed~ t'irstly at the national 

le"Tel tor the beneti t or the medi m and sull. industries in 

the rural/non-urban areas of Jumica, and secondly at the 

regicaal. level tor the benefit ot tbe small isla'ld countries 

ot the Caribbean sub-region. 

Solar Salt Prodw:tion - Caustic Soda Manuf"act\tl"'e 

ll. "nlis project has been t~rmul.ated tor building up a caustic 

soda :mnutacturing capacity, an important manutac:turing 

ccmponent or the al:mcL ~ J1111Dutacturing industries which is 

ranked as a top pri\lrity industry or Jamaica. At present, &t 

least saae 1!5$30 million or toreign exchange is spent 

annually on · the il'lport o! cau-tic soda trom &broad. SRC has 

carried out s pre-teasibility stwtr on manufacturing caustic 

soda taking into consideration the high cost ot electric 

paver on the one hand and the abundant deposit or limestone 

as veil as the potential or producing solar salt on the other • . 
-- - - -- -

The study concluded that there would be a great merit 'in buil:.ding 

up.. a t&.~Ol"Y', incorporating the So1Tq"-8oda-Ash process, 

al.-.;bough the general trend is to adopt the process or electro­

lysis o: brine. The Solvay method would be -t.he appropriate 

choice ot technr.lc.g for Jamaica, and it would alflo eliminate 

the problem ot chlorine disposal. 

A tvof'ofd teuibili ty study would be required on: 

(a} Solar salt manufacture; 

(b } Caustic soda plant based on the Solvay and Lime­

soda processe"3. 

The terms ot reference ot (b} , and a report on feasible 

sites as well as a pre-feasibility stuQy' of (a} are ltiven 

in AnnexeiS II, III and IV. 
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12. SRC has al.ready designed and built a demonatration unit vhich 

has been used tor cooking and vater heating, and th~ residue 

used as fertilizer. Further vork is continuing tor utilizing 

biogas tor lighting, irrigation pumps , generating electrici t;r, 

etc. and on larger scales. There is a desire on the part of 

SRC for exchanging information on experiences of other coun-

. t_ries _vi th _ uiogas applications. Meanvhile , UNIDO could also 

seek possibilities of utilizing the SRC knowledge '°d experience 

tor the benefit of other developing countries. 

?ertilizer Production from Urban Waste/Garbye 

13. An initial stud7 vas carried out by SRC to utilize the urban 

waste from the Kingston area for the prod.uction of fertili:r.er 

for the rural agro-needs. The project concept could have a double 

significari<:~ -~-:- disposing of the urban vaste and simultaneousl.7 

contributing to the supply of badly-needed fertilizer tor increasing 

the agricultural !Jroduction of the country. Statistics of import _ 

ot fertilizers were submitted for referenc~ and are ~ven in Annex V. 

UNIDO could support the SRC ef't'orts by providing international 

experts to survey the possibilitit:s of further folloving up the 

concept and e"Tentually undertake a t'easibility/prefeasibility 

study. 

Technological Services :Delivery System (TSDS) 

14. The medium and small industries in the urban as well as the 

rural areas of the island definitely require advice, guidance 

and support in i.mproving their technological performai...=e'--. A 

certain number of advisory service$ are already being provided, 

but on an~ h,2s basis, and still leave mu~h-to be be- desired_ In 

the metropolitan area of Kingston, a considerable range of 

technological services and expertise exi;Jt ~ however, they 

are r-:>t available for the medium and small industries on a day-
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to-day basis and in a systematic manner, particularly for 

those sm:i.l.1-scale industries in the rural. areas. 

15. With the experier..ce and knovledge accumulated through its 

project in the Philippines, UNIDO could support the SRC to 

build up a TSDS to susta-" i. the developxrient of the med.i um and 

smal1 industries toYards improved technological performance thus aaki.l1g 

_ ~ __ better contribution to the r.ational industrial develop-

ments plans of Jamaica. 

16. A prepa.rstory action Tllun could be initiated by U?i!DO to 

assist SRC in: 

(a) carrying out a survey on the technological services 

available in the islan.d; 

(b) ·..mdertaking a survey on the needs and requirements of the 

smal1 and medium ind~::;ries in the island, in selected 

priority branc:hes/sec:tors of industries; 

( c) developing a natioL-ride netvork of technological ad­

visory centres/units by identi'f'ying the potential 

regional centres/units, organ~zing them into a netvork­

system, and providing g-.ridallce needed, -training 

o! sta::"-fl', draving up the terms of reference , methods 

of o~eration etc.; 

(d) organizing the TSDS into a functional mechanism based 

upon appropriate arrangements for securing the co-operation 

~~ ~he technical resource agencies for its substantive 

3upport, rith the SRC as the focal point. of the system. 

It \lould be advisable for UNIDO to recruit an internationb.l 

expert for a period of three man-months to carry out a pre­

li'llinary- study of the TSDS potential and a possible for.n of 

TSDS including the identification of priority areas, possib
1

~ 

outline of netvork etc. An official letter of request for 
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assistance vas sent to tb1! lJNDP Resident Representative (see 

Annex VI}. 

SRC as Centre Par Excellence on Technology Transfer and Develot>­

ment for th~ Caribbea:i Sub-Region 

lT. Discussions vere al.s~ carried out concerning the possibility of 

strengthening and supporting the SRC to.eventually act as a 

Centre ~ar Excellence on technology tran.~fer and development for 

the smal.l island countries of the Caribbean sub-region. The 
-

activities of_~he Ce~tre could_be._thoae_ oL the__SRC _its~ __ on 

matters related to R and D in general , inc1ud.ing SRC' s role I f"u.nction 

as a technical and industrial information centre , and the -provision._ of __ 

"technical servic~3 as envisaged vi.thin the TSDS activities for the 

medium and small industries. 

18. For this purpose, it •ould be advisable to Jrg&nize a SllU-regional 

expert E!,I"Oup meeting vi.th the participation of senior represe'1-

tati ves for a.l.l the island cuuntrieG, and perhaps a fev donor 

countries Yho might be interested in suppo~ing tl:.e concept. 

Dependi.ug upon f\:lrther elaboration and discussions, such a meeting 

mght be held, _for- i~stance, in Jamaica or the Dominican Rep11.blic, 

during 1980, depending upon availability of necessar}' financial 

resources. The SRC has, tentatively, e:"tpressed its interest in 

such an action. 

Food Science and Nutrition Division (M~s. Sadie Camobell) 

19. The terms of reference Jf this Division are to desi~ a.nd inrolement 

programmes to promote better nutrition through the judicious use 

of present and potent:. al food resources. By their na-.';ure. ·~h~ main ::tl"P.~s 

of activity of the Division falls under the mandate of iAO, how-

e·rer a number of potential project ideas were identified. 

Upgrading of the Domestic Rabbit Industry 

20. Of particular interest .,as the possibil:.ty uf training i:l the 
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~~~e!!!!ing of !'l'lhbi t olez /skins including, eventually .. the . . . 

creation of a sms.J.l-scale rabbit skin processing industry. 

Strengthening the Edible Oil/Animal Feed Industry 

21. SRC h&a been carrying out st.udies ori the utilization or 

domesticallY'-groving sunflower fleeds. The possl.bility or 

developing a satfi~r seed plantation/oil extraction was 

also discussed, and it was agreed that coutacts vi.th the 

Japanese authorities should be established tor further 

considen;tion. -or the idea. Meanwhile, there vas a need 

to obtaining some la.7,orato17 eo1ri.pment , however due to 

~hori.age or tunis, the plans had to be kept in abeyance. 

It was agreed that SRC vould UBIDO send the technical data 

or tle req'1ired ~quipment · tor consideration or SU"PPlY 

either by Ul'fIDO, UNDP or a bilateral donor country. 

Appr<':>riate Technologies tor Small-Scale Food Production 

Technologie.i 

22. SRC vas int~re s cec'I. in expanding and broadening ·its kiiav- · 
- . 

ledge on availa~le technologies ror ~-scale tood_pro-

cessing. It vas agreed that the surveys carried out by 

UNIDO as veil as the compilations prepared by UNIDO should 

be torvarded to SRC tor their reference and information. 
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~Indwrtr,:r Division (Dr. Clinton Chambers) 

23. Tha vbjocti.-~ :;f ~:::: nirl~i~ i!! 'tg initiatA am. illpl•mt 

progrs.mes am projects designed to MTimi.se the utilisation at 

agrieultur&l lands and products, aa wll aa to provide teclmical. 

consul ting serv-'.ees. Again, b;r their nature, a large part at the acti vi ti ea 

:tall under the mandate of PAO. 

24. Since its establisbaent in 1960, SRC baa 'mldertaken more than 

25 projects at R + D utilizing raw •terials .md resources available in 

the comrt1'7 azC. mz:l1' at th• have resul tad in cc• 1rci&l application 

and. production. Prom tb'9 projects ongoing at present, the. :tollowing are 

those that mil' be at interest to UIIDO tor assisting in the tollo~up: 

(a) Essential Oils, Spices and Plavours 

25. A omsidersble amount o:t work ha.a been urM1ertaken in the narch :tor 

new essential oils and developing at a coamerciall.7 viable process at 
artmction, recentl.7 t'ocuaing on such oila t'roa piaento ber1'7, piaento 

i-.t, glliger. ci tras and local pine. Particular inter".'•t is placed on 

the s;rnthetization at citras oils to be acalbw. up to a pilot plant 

operation. As this proceaa, if' aucceastul, could contribute not onl.7 

to illport substitmion but also increued uport earnings, tJllIDO might 

be able to seek possibilities at f1mding such pilot operations. 

26. Support at such pilot operations could also b~ considered tor 

other laborato1'7-lenl experiments vhich have favourable prospects for 

export, such aa pimento oil, pine oil etc. A careful survq should be 

carried out in selecting those projects which should be considered for 

financial support. 

(b) Medicinal Herbs 

27. A number of plants have been investigated a.a 8111 table tor poBBible extraction 

of medicinal properties. In view at UBIDO' a experienc6 in thi11 area, a 

short-term project may be formulated to provide the serrlces of an 



- 11 -

iu'ternaticm&l. expert tor a total ot about 4-5 wdm. While &dTi•ing 

on possible developaenta, the expe~'t could al.so tormlate projeata Wlbich 

'feclmie&l Intorm.tion Division (Jle. JlerliDe Slli.tlll 

28. 1'111.a Division timctiODll &11 \he ajor orpn tor collecting, collating, 

stori.Dg and disseminating 11cientitic and. tedmical intorm.tion, not only' 

to •et th• nead.11 ot the C011DC1.l'• sta:tt b1R &180 those ot the nation'• 

aciantitic and. 1iecJ:mological ca mH7. The ••rricea prcnided include 

reterl'&l am. avitcbing ..,.n .. , pneral aDi selec:ied dia..U.~ion ot 

i.Dtoiw.tiaa, reterence 8Dd. photoco~, u wll u crnn...-gmented. 

intoim.tion. !he Division al.ao prari.clecl the aecretariat tor the 

Jraticmal Science and lfeclmolocr Intomatian Ietmrk (Slfll). 

29. Atter uc1JangiDg Tien on possible _,.. ot strengthening 

c~peration between SlE and OllDO irL tbia tield, and the need. to linic 

the ••nice• ot UIIDO'• Il!IB (Industrial and. !ec!mological lDt01'9-ticm 

Banlc)' the tolloviDg project propoe&l -rged! 

Sta& 'l'cmr on Strengthenin( ot I:ntorm.ticm Service• 

30. It •• tel t uetul it USIDO coU.d uaist bJ" orpmafn« a ~ 

tour for ae!llor ot'tici&la to viai t a selected. Daber ot intor-.ticm 

institutions in d.eTel.oping countries to aaaeaa a.id. dr&v gui.d.eliDe• tor 
' 

operati~ in .Tamica. In orci.er to ennre a..ximm effect ot nch 

aH"&Dgtlllenta, OlllDO might &r1'91ip n.ch a stlJd7 tour on a group buis, 

involving a group ot COlURrie• ba~ aiJli.lar interest and needa, The 

stlJd1' tour might i.nvol ve a debriefing viai t to Vienna vhere the 

experience could be put together as a buis tor needed tallow-up 

aaaist.mca to be provided b,r tJ1IIDO am.,' or other appropriate organizations. 'l'he 

duration ot the study tour would be about three weeks includ.in.tr: travel time. 
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i.D:l.igenou aoarc4• ot energr which woald aaatst in lowrillg the imported 

tuel eon ot the COlDlt!.7'• Prom the outset, it -. decided "1' the SllC 

Director that solar energy utilisation wul.d. be a:elud.ed t'raa the 110rk 

program1e ot the Di Tisi cm. 

Ve17 interesting and stimulating discussions were carried. out along 

the lines ot the following four a.reas: 

a} llini-IQ'dro gmemtion {DG}; 

b} Wood tuel•, particul.arl7 dead eocormt pal.a wood utilisa~ion; 
I 

e} Bv&poative Root-Cooling; 

d} Biopa Pilot Ope?&tion 

32. Parthemore, the possible contribution ot SRC to the t1IIDO on­

going proj eat on prep&?&tion ot a JIHG llazmal./Bandbook incl 11ding the Y&ricms 

inprta needed such aa standardisation ot equ:ipamt•, qai:• application, 

ciTil eagi.neeri.JJg •l'k aa discaaaed. It -. telt that the practi­

cal experience &ecalmlated "1' SBC could be a valuable eantrilnltian in 

t'CU'ther prmaU.ng mmx>•a ~rlc in this &re& tor the bene:t'it ot the 

developing countries. & RC will n1mi t a proposal on the pos•ibl• 

&re&9 ot cmrtribut" =. .• 

Jlini-bidro I!:lectric Generation 

33. One llHG station baa been completed b7 sac vi th the &ctive n.pport 

and ~pe?&tion ot three other enti tin in the tom ot prori•ion at 

anpower tor conatracticm. 'l!le IBG station designed and ccmrtraated b7 
SRC is in its last stage ot test rmming, 11'.:ilizing to a large extent 

aT&ila.ble not-in-use ecraii:ment , and involTing a lli.niaaa investment cost 

at USS4t000 tor the 10 iii station { a:cll1ding cost ot mnpowr.) 

34. SRC ha.a further completed PUrVqs and t'euibility studies on MhtJ1l'Y 

pot~ntial at eight locatiau, am iapllMll'W.t.i.cn tml4a are bei.Dc soucht 
at present. SUml taneoual.7, geo).ogica L Bll%'T~s, streaa gauging and. 

preliminary data a•aessment ot tive •t• ..f'al.la have been undertak .-
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35. _sec,._ i~---- _ in-ctical uper.:.cce accaaulated during the 

comtraaUan ot the tint JIBO 11.azrt, baa &l.~ denloped a useful level 

ot Jcnowlecip llDi. ujNA-i=-.-:. J!!!DO/\iiDP eoald n.pport and accelerate such develop.. 

Mll't• th:toagh the ~sion t4 an adri.sor to as•••• and aPJ21.7 afti.lable 

.acllin• and eqaipimt , pruem~ not in use, tor DO pa:rpoaea, and siml­

tan~ to lock in'to the paaibiliV' ot local production ot wchi:nea, 

coapanems and ~·· The project ot sae six mn-aonths' service ot JD 

illtemati~ m:pert micht also include a part ot the cost ot equiimerrt 

i:.p to usti;o,ooo. !he esti•ted cost ot IBCJ plant :roa. 2-8 
....... ~rised. in Amlu vn. 

Wood flW.9 . 

36. _ ~c_ _ bu carried. out a buic stuq on the prevailing si tuatian ot 

1IOOct ~el.a, ,.nicalarl.7 cbarcoal, anal.7sing inter al.ia: a eertain disease 

1*iclt. lcllla _ the cocom:R pal.a treea and leaves behind_ dead tree t:nmlcs 

stud'~ in tlat land. plurt&tiomi; the iDcrMSing demnd for charcoal 

real til2g traa the incftue ot petrol ea price•; the low productivi v ot 

-11-ecale coal pi ta; the miliatian ot wood otherwise in demnd tor 

export and dollutic a..z.. to produce cbarcoal. etc. The log1cal conclusion 

at the ll'tl1dy i• {a) to ake ue ot the dead. tranka ot the cocomtt; pal.a 

n-eea, (b) to develop aD 1mpNnd cbarcoal. kiln (coal pit) tor better 

proci11c11Ti'Q', (c) to denlop an iaprOTed. charcoal stCJTe etc. 

37. lJIIDO could uaist these ettorts bJ' providlllg the services ot an 

ilrtermtianal. erpe~, tor which the exact teras ot reference, length ot 

service , "-l'ld. other i.Dprts needed are to be t"urther d.iscu.saed cmd. agreed. 

upon. 

Evaporative loot-coolip! 

38. SRC .v.a, with the timmcial support ot the l&tional Ad.risor.r 

r.oancil on !!nergr Conaenation, deTeloped. a qatem at intend. tte:it water spray­

ing tor root cooling. Poll~ the coxpletion a! designs tor a delllCJnoo. 

irtl'ltion ~ cooler unit at tts ~sea, SRC is presently desi«ninJr a pilot 
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cQ•1rcial. mit tor a 9,000 9e1.tt. Veltare Cmtre. WMle the qst• requires 

a~ at •ter to take &dvmrtage ot napon"tion to lowr the teapeie-

~ ~ t!!e !!p_~~ ~~: i't: u. d..amrt:rated. 'the poallibilit:J ~ 

et'teetiftlT redu.cing th• need tor ail'-OO!"iiti<Jllllg aZlll thm the 9Der'O' 

caaaaapLim ~c r operati.J:sg the air-coadi:tiaaen l:l;r 60-70 per cant. 

39. Prorided. the outccme at the pilot . c• •11rci&\ unit oper&tion tlU"U 

am to be as 1111CCeaa:tul .. anticipated., it could be at l"&t interest to 

9117 develo~ ccnmtries llb:i.ch are located in the tropical zone, am 
lr.lfferiJJg fl"Oll high enuv costs tor air<cmd!ticm:ing. 

UIIDO coald npport the turther develoi-mt Writ of SS: in this 

reapect, and. uld.st in diseemi.Mtion at the experience ot SE tor t.he 

bmet'i t at other comrtri•• 

Jlineral. hll01ll'Ces Division (Jlr. Ieville KeParlane) 

40. The tema ot refermce ot this Division is the develoiment am 
uploitatian at the comzt17'• mineft.l reaourcea, u veil a.a to provide 

aenice• to other plblio &Di private agencies &Di individ-.la in the 

tom at tec!mical. usistance, consultanc;r ad mneal anal.78e•. 

Potmtial projects were identified and. discuaed. 

.lcid Resistant Ploor 'l'ileis trom Ina.igepous Cl& 

41.J. considerable ammmt ot R + D bas been undertaken to produce floor 

tile• b7 milising local clqs and other available ?&ti •terial• in 

order to ~place their import&ti.on and eventuall.7 to export th• to 

Caribbean countries and elsewhere. What are considered to be suitable 

products have been developed. at laborato17 scale, a.mi. the work baa nov 

reached the stage ot carr,ring out pilot plant operations, in order to 

evaluate certain man production J:&r&meters. The equipamrt requirri 

tor the pilot operation could also be utilized tor other clay--baaed. 

atru.ctur&l c011ponent production, since the production technoloa tor 

both caaes overlap considerabl7. ?allowing a preliminar;r 'l&litet 81U"19)", 
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there se- to b6· suttielerrt d-m, tor tb.e prod.ucta, anci it will be 

upected that P?'O''ided. that the pilot op.1ration show fe&aible renlt11, 

the process teclmol ogr csn be ~ i:z:r';o __ 

throllgh appropria.te investamt prcmti~ 

Limeetone Utilization DevelnI9!Dt 

__ ,_ ... _+.; ...... 
•~• v~----

42. Due to its overwhelming signil'icam:e ir. the 8COJ10llT ot Jamaica, 

the bauite &Di &lumma imuatrie• have been trsditiana.117 giff!'l the top 

prioriv in tha mineral ind.ust~ sector. 'ftle 1978-1982 Pin-Year 

Development Pl.an baa identiti~ several other minerals for dneloi-ent 

with a Tiew to brce.dening the lliner&l basis ot the eco~. '!'he gaals 

&Dd objectives set forth in the plan speciticall.7 c&ll for, inter &l.ia, 

(i) the devel.opaent ar a d.iverdied local mineral i.m.ustr,r based OJl local 

mineral resources aZ2d. prorlding local emplo1wt; {ii) the ad:taneeaent 

~ zational a~-sutrieienc;r b7 developing llineft.l reaource:s tG 

meet local needs and. exporting the nrpl.m; am. (iii) •xi-m local 

processing ot the minel'Sl reaoureu. 

43. One at such ainer&l.11 is limestone 11hieh is alnmdant17 available 

in the eoantr,r. It is accordi.ngl:r proposed. ~o initiate an OTerall and 

eoaprehensive project at limestone utilization dnelopment, coa~•ld ~ 

a mmber ot coa)>ODant• i.:1 an integrated. mimer. Snel'Sl such 

components were discussed extenaivel7. Although not_ aha.uative, the 

components of potential project proposals are as follows: 

a) Cauat~e soda production (see elsellb.ere in this repert); 

b) BatUNJ. llhiting from local caleiara carbonate deposits. 

- to identif7 local deposi ta suitable t'or processing into 

natural whiting with respect to quality and quantity ot 

reserte; 

- to identif:r the grades ot naturaJ. whiting with export 

potential; 

- to dll!Velop the tee.1mologr ot processing local depo•i ta into 

rsxportable grades of whiting. 
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c) Other SU'\-,,_ t'He&rcil m:i denloi-mt to •xiwize the use 

~ the ab.min raoa.!"CUe 

IDl:liu 

specitic prt jects of R + 1), and siml taneoual.y provide on-the -

spat basic t?a;mng in the ~heor.r and practice ot the 69010Q' 

am tedmolog at industrial rocks and ainezsls in gene?9l. 

and 11-stc.ne U'tilization in ?Lrticular. The project f6q' 

~ denlop into the creation ot a post-gradiJ&te 

dipl.cm. course in ind.Da-trial m:i.llerals open for qualified 

persomel troa Ja-.ic& as wll aa throughout the ~ Indies& 

:.1a8stone is one at the mat ~ tound. mineral resources 

in the nb-regi.an. 

Short-tem Bgpert cm D.lmt tor Cersaics 

44. It .,. 1dmt:ified that a short-tem expe?""t at aboU't three Ml' &mrths 

to pro'ri.de g'Jidance and. advice to the local technicians in tilm tor 

celUlica woald be c:agmrtl7 needed. 5u.ch an ad:Tisor.r mssicm caulcl tall 

under the SIS ~ (Special Industrial Serri.cea} ot tJIIDOjmmP, 

and. it .. &g'l'Md that an atticial request should be sw.i 'tted. to UIIDO 

accol"d.illg to the established procedures. 

'l'ho legislatin a-..ures establishing the SIC have also emmerated 

the anticii;ated effects emerging out ot the designated functions described 

U1 pa~ph 3 ot this report. It spec~ically reteres, inter alia, to: 

- the co-ordination a.nd. moni taring of th• nation's s:ientitic 

and ~clmological endeavours; 

- •ya in which Jamaica's science am. technolo«r 

i.nt'rastructure can be strengthened. to aid production; 
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-isprc>ri.ng ~he island's ner,o1i&ting &M.li+.J' f~r the proearea.n ot 

taclmologi 98 am to 9!lSUN their d t&bili tr. 

the upgr&"ti.Dg ex- the •iOIU; s :4irii11g imillriri•• tau.D 

'th• mora etticient aDi cealhfti ti Te; 

--~-~--
~-4-.u.14§ 

- the generation at emplo)'118D't tor the nation'• labour force, and 

in doing so, the aaelioraticm at th_e h•vy burden at un•plo:rment. 

In order to discharge ~hue a.aigned taaks and duties, it is 

essential that S1lC umertala-a speei.tic pro~e activities, inter alia, 

in: 

- Unlclng the s:ience and teclmoloa cai-cttT and. capabilit7 to 

the local dnelopmmt o1'jectivn; 

- rtr81Jgt1Hm1ng the local science and technology int:r&stracture; 

- d.raviDg up a natioml science and techr.iologr ~oliq to provide 

naticmal economic and illdu'trial dneloi:ment strategr, ?.od. with 

the appropriate timnci&l and manpower resources allocated.; 

- taking DeCea&J7 action in accordance vi.th the national develoi:aent 

strategr, policies and progrumes. 

Thea• actirltiee will han to be c&rrieci .mt ~lel to ~he 

variou aecto~ lnel activities as rerlewd alJd. described. in the 

preceding paragraph.a. It will theretore be 110at important to establish 

a priori"t7 list ot the actirltiea bearin« in mind the relevant time pel'­

speetive.• Before the elaboration at such a priority list, the description 

ot saae projec111 ~a genenJ, onrall nature are provided. herewith. 

'l'echnological Serricea Deliver: System ('l'SDS) 

.l description at proposed a.ctirities is giTen in ~pha 14-18 

at this rep'irt. 'l'he objective ot this project is to proYi.de a s;rstematic 

am conti~ deliver.r at teclmolo@'ieal and other serrices to the medium 

• 'l'be Pive-?e&r Develoi:ment Plan 1978-1982, a.a prepared. by the lJ&tional 
Pl.vmiq .lgenc;r at the 1Unist17 at Pi.Dance a.nd. Plazminc, provide• a genere.l 
guideline to the dew!o{aCJt ot 8Cience azul teelmoloa as well u an OTerall 
indication at priori 'tJ' areas, ••nre•, ~ prod.uat:i ve sectors to be 
pursued. duriq the five-year pe:-iod. {Chapter B - ix etc.) 
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and aail iJxlu.-tries in order "CO improve and streL"'then their teclmoJ.ogical 

perlonance • 

'l'he 11etalvorlcing inclutl'1' is considered aa the centre piece ot 

a:ar sophisticated i.ndastri&lisa:tion procea. Ccmt:r&17' to the at~ 

set-up in developed caantries, 

quite often lack the &ppropri~te 

the develo~ CO'Clltri ea 

!mu.trial i.nt:ru-tracture to 

sel"ft t:U.a ind.Dstri&l sector both in the tom at production inprta at 

aetalwortc:lng ·~·&a ..U &a at serricn. 

:DIDO llaa dnel.opecl t1R> basic 8ad.ules, (i) tor caati.ng and (ii) 

tor aetal toming, b;J" ad&pt!Dg the l&rg&-8C&le, mod.em t~login 

applied in developed ccnmtri• to nit tke conditions in the dneloplllg 

coumriea through scaling down, and l&Oour-tntan.sif7i.ng them while still 

retaining product craality and economic production. .l moat essential 

part at tbe modulo is the CrKtion ot & mamrl'acturi?Jg aZld engineeri.12g 

eaiabili t7 tor provision at ai;propriate teclmoloa through adapt.,tion at 

~~ls and redesi~ ot producta. 

UEDO is at present pluming th• implwntation ot a pilot project in a countr.J' 

in Uri.ea with the pcs•ible apprcmal ot t!le Bl!C tor timild.al support from 

th Lem' Com"entian - 11 baaed upon th• priority requests at that count17. 

J'egotiations are under ~ vi th another~ count17 tor a similar project. 

It muld be quite possible to i!Ji tiate a project in Ja..i.c& along the same 

lines, prorided that the Goftrnaeut authorit7 accords the project a. :Ugh 

prioriv in i ta assistance tlmd allocations. 



- 19 -

!'.2I!. b:25._ ..a of the • ission and persons 11et 

6 December 1979 

7 December 1979 

8 Decem.r 1979 

9 Dec•ber 1979 

10 December 1979 

11 December 1979 

12 Decmber 1979 

Arri val in Ii.ngston 

Discuaiona with Dr. Arnoldo Ventura - Teclmie&l Director, 

Sci.mtitic Research Council (SIC} 

Courteq call am. discussion at UllDP 

(i) w~. J"'1U"i, Resident Representative, UllDP 

(li) •r. Radovic• DepiV Resident Representative 

Genel'Sl Discussions at SRC 

Dr. ~L VE";ur& a.Jld. emior o:tti cials 

Individwl DiBC'lldions at SB: 

(i) Dr. I.e. Lee, Head, Project DeTeloi:aent 

am. Co-ordination Division 

.Individual dir,casaions at SIC 

(ii) Ms. Versada S. Campbell, Head, 

Poe '1cience and :lutrition Division 

{iii) Dr. Clinton Chambers, Head, 

Agro-Industry Di vision 

{ivj Dr. LC. Lee 

{v) ••• Kerline Smith, otticel"-in-Cha.rge 

Technical Intor-.tion Division 

(vi) Dr. Dennis tinott, Head, 

Renew.ble !lnergr !>evelopae:nt Division. 

Preparation at draft mission report {part 1) 

Discussions vi tl:. Dr. A.L Ventura on general 

scope and orientation at co-operation and assistance. 

Indivictaal discussion at s~ 

( 'rli) Mr. Neville Mcl'arlane, Head, Mineral 

Resources Di vision 

(viii) Dr. - J.. I. Ventura and nr. ! .. C. Lee 

Preparation ot drat't mission report (part 2) 

G1111eral discwssions at SRC 

Dr. A.X. Ventura and senior officials 

Departure from Kingston 
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and quantities in the Y.at.ric System of unit.a. 

:It is the intention of the Government of Jamaica to establish 

a •grass-roots• cau"tic soda Plant baaed on :::ae Solvay and Lin:e-Soda 

processes. using local limest.one and local sa1t prc,duced by evaporation 

of aea water if f1tasible. or imported aal.t. 

!'he prod.ucticm of caustic ia envisaged to ~ 300,. 000 metric 

tons •per amnua iJl :the :tom of 50% solutionr aaditionally ap~oxi­

mately 5,000 a.T/mizmm acea sodium bicarbonate for ~ detergent· , 
aJ?.d other ind.uatries approximately 20., 000 l-1.T ./'1nllun& sodium car-

-- - · &lPP.roximat 
bonate of the denae -p:ade suitable for glass .nanufacture,. and120, 000 

M. T • .'aru-.uft\ e:zeesa slaked lime for the buiLiing .md other industries 

11111 be~·. 

-
'the piU"pOBe1 of thia terms of reference is to describe the servicee 

required of the Ccnsult.ant to invcstiqa.U! the. feasibility of this 

~ed. chmical industry comple:z by conducting suitable 

The l"\"BUl ts 

o~ these stUd.ies are r8quired for the purpose of informing and 

-usis-ting 'Elie Goverm:ient of Jamaica with sufficiently accurate capital 

- coa-t eat:iatea. and appropriate technical. planning,. financial "nd 

economic analyses to maka an invest14ant decision in respect of the 

establishment of the limestone-based. chemical industry complex. 

The Coniiiitants are· required to carry out a. tw-pa.rt feasibility 

n~ &Zld. report on the optimum developmAnt of a limestone-based. 

Phaae I canaista of market at.ud.31", raw 

mteriala and site investigations, process engineering and f'inallcial 

anr~es. All studi81!1 are to be carried out at the optimnm complex 
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size as determined in the market study. Phase II is the execution 

of detailed engineering. procurement and project manac;ement con-

sul.~. crGCtion. opcr.ition:I 3tart-u., and manpower trainincr. 

Phase I will c:amnaice i.Jmnediately upon c::tmtract award but initiation 

of i'baae II of thd projc.<?t must be authorised !.n ac»anee by C-wner. 

YOUR QUALIF!C.1\':'!0?!S FCR murnTG THIS srn 

State whether in the last 20 years you hav6: been engaged in 

(1) c:ondncting a feasibility study similar in nat-.ire to this study 

(2) designing and I.or const:cuc:tinq Solvay/Lim-Soda Plants for· 

cau~~ soda_ producing;;myw e ui ~e world. 

If your a.uswer to the abc9e is affirmative please give part­

~ars of work done. 

If your answer to the .a:oave u tieqatlve :>lease state ,.,hether 

you have access to the technology o~ "the Solvay-Soda-Ash-Clsutic: Suda 

ProC:ess. Pleaa;s give th.is source. 

SCOPE OF W~IS 

In order to ta.ltill the above pcrpoae and objectives the 

follo11ing llDrk should be carried out '::¥ ·.:':'.e CG.l.aultants: 

PHASE I ~- ?SA.SIE!LM STUPY 

1. KAmq;;T STUDY 

carry ouc a ma.z.'ket study to detexmine the :fcll.:.,...~..ng for the 

products produced by the limestone based c:he::::i.:al :.Z • ..:h1stry complex, 

(i) Jamaican market demand. custaners a.:ia prices and demand 

forecast for tlie next ten years. 'l'A6 effects of economic 

&r0wth rates in the countrJ.es which consume - Jamaica's 

alumina, the main l-;cal USt;::- ~f caustic ~o~, are to 

be examined. 

C ii) CARICCM countries current demand, SUPl>lV' sources and. ., 

prices, and dSiand forecast for the nert ten ~ears. 
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(iil) World indust:y structure and. future development trends 

,.. a££ec:ted by the important economic activities in-

a.ydro-<:L:bon.s t:Wmand and. pricinq. 

(iv) World supply/deFmd ba.l.anca and t:renda. '?he ef:fect.s of 

(v) Local. and intcnational pridnq pattei:ns and fl.lture 

4-•l.OpDmt t::cmda • 

. (Ti) Rec-c•11mendac:l prici.Dq atr.lf"89J' to be adopted for t:hia 

(Tii) Qualities aui'. qumtitie• to be prodaced 17.1 the c:cmplu;. 

2. LOCA.'I.IOB ABD EX'i!Slif OP <PER!TIOBS 

- . (1) 

. 

(&I Limestor.e 

Specify additional <Jeal.oqieal studiea and samplua 

neceasuy f:o evaluate the merits ot alternativ• 

limastone mininq a:eas.. ~ out necessary 
. . 

laboratCJ:Y teat:: on sampleG. i'evelop 20 years 

reserves (5 years m-.sured. and 15 years :mdicated) 

and identify future ~eam::ves of l:.i ..,_estona .:or 

the proposed .industrial. callplex. 

(h) Salt 

irhe feasibility of makinq solar salt will be 

w:idercake:n in a se.parata stud,y. 

This present ~ will be based on usinq :il::pcrted 

salf. and w:;.ll l.cientify sources ot S".!pply frOQ over: 

(c) Energy 

rnuate the1 economics 01 using either coal or oil 

as the priJmr,y energy source, aZJd.. submit this 

~luation al-~g wi.~h its conclusions. 



..-----------------

l 

... 

- ~-23_~_ 

(ii)· ptgnt Site 

- Land availallility and c:ost. 

(1) · Al.tsnntiYe ireehnol,ogz 

(ii) 

·. 

All nalaatioD of the feuihil U:y of aaployinq t:ha 

c:cmvatimal eleead.ytic procw Y"R"m t:ha chasan 

Bl~k.Flav Diagram· 

•ftti::·! cat mjar components of the 1.imastone baaed 

clrm:fcnl cazrpl.9z proct:!:c!nq facilitiu. OD thia 

~ 1lill be. inclncied. a. single l.iJl8 t'lov pa~h, 

the major units and their capacitia•, the t.hrot&P-

pit lnela, the raw mteri&lc inl?llt. rates and the 
- - - -

ir~vidual product otrtpa.t rate. 

·Overall procea ccmtl'Ol syatem will also be shom. 

Reasowa fo,_. clle .selection of die procL.oa :echnology 

the buic Solvay/Lime-Soda proc:usu a;:e to be stated.. 

(.~!) Project ~necificationa 

Project speci!ic:atioms d.etailing recoftllClded. coclea 

and. standarda to be Wied. tor eatablisb.ing design 

criteria are to be gi."Ven. The consultants in their 
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maintenance and op.radon ue t..) be inchded. 

spec:Uica~ v1ll c:cmt:aiD buic proeeaa and mecbanic:2l 

in~tion neceaaary for parchua and/or datailed desigr 

(iv) n.ate;ial And Vt;ility Balnnce 

na mtuiala ud utility balaDcu far tba iDdwn:ria1 

aaaplex will be pr:cw~ iD tm:m of _.. or via~ and 

wbE9 appUcab:t. ai.o iD t-=- o~ YOl~r utility 

(v) Ma1or Pacilities 

A list of major facilities will be prcw1dad and will 

i11cluda :·.:.. far tha on-•ita FOC•• faci 1 ii:ia. of~ 

·sit• S't01'&p am~' -- . .. -· -- -
materials bandlinq and t:~ facilities. required 

l:ail.>lillq. fir• ~CD. all mbil• land. equipczent:. 

~ds. ettl.uant treatment and ciisi)OS&l. Ex.~ed 

delivcy periods for major itams ar• to be incl.uded. 

(vi) Plot Plan 

P.r:cvida an ovuall plot plan to_r tlle PJ:'Oi•ct 1'hich 

identifiaa area. such ali procneing units, storage 

and haAd1inq facilities. secvicu to the site inclwiilig 

inter-plant roada. bailclinqa. product shipping and 

recoivinq tacilitia11. '?hU plot pl.an should. be aped-

f ically related to th• rac:ommended site U> be i:.-

dicated in 2 (ii) above and sbo\llcl not be a genel'l!Ll 

layout adaptllbleto any other site. 

(vii) (jb1 active ~chedule 

Prepare an objec:1:.iv• acbedule for implemantatio1~ 
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inclucilnq a bm:' chart abowiAq tJM at&~ o~ diuign. 

, 

(Yili) P;oiegt c-rn;ei:satioft 

1o&' both CODSt:w:t:icm and ~t:ions. mpolfC' re-

quUCle ;: by s.tci-11 are to be shawD. 'file prop>aed organ-. 

. All •xped.it:uxu aball be cxpa:ased iA us dca.llara for fOJ:eic;n 

c:m:rmcy r9qai:ammt:a md iA Jamaican doll.an for 1cca!. 

(1) ---- --------- ----------
C&pi ta1 coll't 

met ll • 1 i•, &N "o 'oe pl'<so nt«l ilZil1 'Nlated to the ajor 

~it• 11DrD, •ftri&ls w· ·labour coets um. aho~ -------------------- - - - ------ -- ----- -

pr:ocm:emant. ~P c:oau and Wl)J:ki.nq capital. 

(ii) Operating Couts 

.All estimate ill to be provided Of aJ.l. operatinq C:CGts 

includi:lq the vuioua fi:ed and variable coats, aver­

bead and c:apit:al ~-

(iii) Olah Flows 

?.rc:wide n cash tla.1 <Ner the constraction period plus 

a period o~ lS years tl"Olll start-u.:;> -:oqether with the 

on both total capital LDd on equity. '?ha ~mnlative 

uaeta and l.iabilitie.-J, mot pr83ent value and poiy-bac:Jc 
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fanda llC!w'n'•, mlyMd anr time dariAq tM pre­

R.Ut~p per104. 

(iT) S.aitivit;r 

(•) 

PN'Jride a acaaiti•it:7 analysis ~ti. p:ojct ec:cmcn•c:s 

cm chaDCJM in capital c:osU. opentiDq c:oats. market. 

·prices and coma of raw -tm:iala. ir!la amaid.rity 

mlyaia OD •'rkat pricea •banlci re~ the price 

ranpa cl«-min-4 - tJaa markK 9bldr mt:o pric:iDq 

pattcna and fatm:e ~~ t:mda fer th9 ~ 

oe tha ~ caapla. 

~de~ ualys:l.8 to iAdicata ma1n111 tbrmqb-pit 

at vbicb tha pcoject woald. lr-1c •.a. 
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CAUSTIC SODA PROJECT FOR JAMAICA 

VIA SOLVAY SODA ASH 

AND SODA-LIME PROCESS 

A stur'..y is made to determine whether it is technica.J.J.y 
practicable and economically viable to establish a. caustic soda 
plant in Jamaica by manu:f'actm1ng soda ash with the Solvay Process 
and the subsequent manufacturing of caustic soda nth the soda­
lime process. 
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CONSUMPTION OF CAUSTIC SODA m JAMAICA 

Caustic soda is used in Jamaica. mainly for the ma.nut'ac­
ture of a.J.mn1 na trcm bauxite. The consumption of caustic soda in 
1973 was 250,000 LT. Its projected consumption by the alumina 
companies for the immediate future is as follows : 

Year 

1974 
1975 
1976 
1977 
1978 
1979 
1980 

FOBEIGN EXCHAliGE DRAIN 

Projected Consumption of NaOll LT. 

257,Boo 
250,000 
259,300 
3o4,100 
304,100 
304,100 
3o4,100 

Before the energy crisis the c.i.f. price of caustic 
soda was about J$50 per long ton. (Caustic soda was a.l1 import­
ed in 50~ Na.OH solution, the price was on the basis of 100% Na.OH). 
But since the steep rise of fuel costs its price is now quoted at 
US$70 per LT c.i • .f'. Jamaica. Based on th:1.s new price the 
drain of Jamaica's precious foreign exchange reserve would be in 
the order of twenty rn1111on dollars every year. 

MAKING CAUSTIC SODA m J&'UICA - BY THE LIME-SODA PROCESS 

It has been genera.J.J.y recognized that the drain of 
foreign exchange by caustic soda would be unavoidable because it 
is tied up With the ma.nufai;ture of alumina which is now the one 
item that earns the largest amount of foreign exchange for the 
country. The only way to plug up this drain would be to make 
caustic soda here in Jamaica. 

The common method of making caustic soda is by 
electrolysis of brine, With this process about 3300 Kwh of 
electricity would be required to produce one ton of caustic. 
The high cost of electricity would be a problem in Jamaica. Also 
for every ton of caustic produced 0.875 ton of chlorine w1J..l be 
co-produced, the profitable disposal ot chlorine will post a 
problem. 

The other method of mak1ng caustic soda is the lime­
soda process. It consists of first mak1ng soda ash by the wel1 
established Solvay Process and the subsequent causticizing of 
soda ash with lime. 
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The re1ative merits of the two methods or ma1r1ng 
caustic soda have to be studied tor each loc&li~7 and tor each. 
set of conditions. For places where a ready market tor chlorine 
e.Jd.sts and electricity is reasonably priced the e1ectrolysis 
method would be preferred. On the other band tor places like 
Jamaica, where electricity is comparatively expensive a.nd no 
profitable way of disposj_ng chlorine is in sight, the lime-soda 
process is der~t~ly having an edge over the electrolysis method. 
Additionally, 1n the long range view a process that consumes less 
enerfg would be more preferable to an enerfg-intensive one. 

In early fifties there was a m.od:1fi.ed Solvay process 
developed 1n both West Gel"Dl&ll1' and Japan :Ln'which ammonia did 
not merely act as a carr1.er of carbon dioxide 11:id was finally 
recovered as such but actua.ll.y entered into one of the end products. 
Thus for every molecule ot sodium ccbonate produced two molect.\les 
ot ammonia would be consumed with the co-production of two mole,-:ules 
of ammorU.um chloride. :r~r the size of the projected plant 135,000 
LT anhydrous ammonia woul.!i have to be imported and 420,000 LT 
ammon1um chloride would be co-produced. 

Thi: .. process is simpler than the Solvay P!"ocess as 
generation and recovery ot ammonia become unnecessary. Cllief dra.w 
back of the process that prevents it from wide acceptance(Japan 
is the only country using this process) lies in the dif'ticul ty o:t' 
•f1nd,ng a profitable means to dispose of its co-product ammonium 
clllor1.de. Though ot h1gb nitrogen content ammonium chloride is 1~ot 
a.n extensively used fertilizer because it is t00 ac1d1c 1n character. 
It is used 1n r:Lce paddies where its ac1.d1ty is being diluted.in 
mixed tertillzera in which its acidity is somehow partially 
neutraJ.ized or tor areas where the soil is extremely alkaline. 
Then the production of 420,000 tons a year would be tar too much 
anyway for Jamaica to consume. 

DESCRIPTION OF PROCE3S 

The process which is being proposed for the manu.factUI·e 
of cau.stic soda in Je.ma.ica consists of (1) the making of soda a1:ih 
by the Solvay Process and (2) the causticizing of soda ash wi.th 
lime by the do11ble-f11tration process. For ca.usticizing of soda. 
a:Jh th.1.! othe~ comm.on process is the co\mter current washing proc::e 3S. 
Tb.e double-filtration process is chosen over the counter current 
washing process for the subject project because everything else 
being equal a more concentrated sodium hydroxide solution will ·oe 
obtained, resulting 1n a saving in evaporation cost. This factor 
is not important when energy is abundant; and cheap but under the 
present circumstances it becomes importa~t a.nd the deciding factor. 
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(1) Solvay Process of mak1ng soda ash; 

The chief raw :materials f'or the process are common 
salt and limestone. Limestone is calc::1ned with coke in 
vertical kilns to yj_eld lime and carbon dioxide. Brine is 
prepared and purified. It is ammon1ated by passing down 
scrubbers counter current to the ammoni.a ri.sing througn 
them. It is then ce.rbonated in the Solvay towers. There 
the ammon1ated brine meets the C02 fl'"O?ll the lime ld.ln and 
the calciners, resulting 1n the precipitation of sodium 
bicarbonate. The net result of reactions involved is : 

ihe precipitated sodium bicarbonate is removed 
by filtration. The NH4Cl. solution is treated with lime 
to r-egenerate ammonia. The sodium bicarbonate is turned 
into carbonate by heating 1n calci.neis to a temperature of 
175 - 225°c. 

~!iaH~~ ~O + C02 + N~C03 

(2) ])ouble f11tration process of' caustic1z:1.ng soda ash; 

The reaction involved 1n the making of caustic 
by the llme-~oda process is formation of sodium. hydroxide 
and precipitation of calcium. carbonate by the action of 
lime on soda ash. 

N~CC3 + ca(OH)2 -+Na.OR + CaC03• 

Here a.gain lime stone from which lime is made is the 
only ra.w material besides soda a.sh. 

The subsequent procedure after causticization 
rea.c~~ion is merely a. means to separate the caustic 
solU'cion from the precipitated calcium carbonate, and to 
reco·1er a.s completely as possible the caustic that is 
ret~Lned or absorbed on the surface of' the particles of' 
ca.lcLum carbonate. 

In double filtration process as the name 
indicates the caustic is separated from the precipitated 
calci\lm carbonate by filtration and recovering adhering 
caustic by washing, repulping of' f11ter ca.ke, and re­
f'11trc..tion. The caustic solution resulting from this 
proc~ss is of' 11% NaOH. It is concentrated in multiple 
effect evaporators to 50% Na.OH solution as the final 
product. 

On separate sheet are flow dia.bra.ms of these 
two processes. They indicate 1n detail the steps involved. 
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INTF.GRATED OPERATION 
As pointed out 1n the preceecUng paragraph the chief 

raw materials tor the manutacture ot caustic soda by ·Che lime soda 
pro..:ess are limesto:ie and common salt. To cut down costs it ~s 
recommended that the projected plant operate its own limestone 
quarry as well as make its own salt by the solar evaporati.on Il:'.ethod. 

Limestone sui.t&ble for soda ash a.nd caustic soda manutac­
ture should be pbysicaUy hard a.nd strong a.n1 chemi.ca.J.ly low 1n 
sillca and iron oxides. Limestone of such qual.1.ty occurs extenslvely 
1n Jamaica.. A typi.cal limestone ana.lysi.s gi.ves Loss on Igni.tion 
44.12~, cao 55.33~ Si02 , 0.01~ ~o~, 0.15~. It is of excellent 
quality, most sui.table f'ol" soda asfi Ind causti.c soda manufacture.. 
For our purpose we should ~cqui.re a good quarry not only easy to 
mine but also ot prox1m1 ty to the projected causti.c plant si.te to 
cu't down transportati.on cost. 

U?fIDO expert Mr. H.A. El Shar&lfY' made a feasibi.11.ty study 
ot solar salt.manufacture 1n Jamaica and round it de:t1.n1.tely favour­
able. He recommended West Harbour as a sui.table loca.lity for large 
scale production of solar salt. In this energy crisis the mak"ng of 
salt by means of evaporation ot sea water with solar energy should be 
encouraged against all pc~sible odds. In the judgment of the writer 
there is no question that solar sal.t industry can be develop~ 1n 
Jamaica, but whether West Harbour is the right site wo~d require 
more detai.led study. 

CAPACITY OF PROJECTED PLANT 

To fully meet the anticipated demands for caustic soda, 
ot 300,000 LT a year the projected plant must have a da.ily capacity 
ot 900 LT. For producing 900 tons caustic, l24o tons of soda ash 
would be required. So the capacity of the plants will be designated 
as tollows : 

Soda Ash Pla.n·c 1, 250 LT/D 
l,240 LT/D for Na.OH manufacture 

10 LT/D for Sales as Na2C03. 
or 416,000 LT/Yr. of 333 operating days. 

ca.usticizing plant 900 LT/D 1.n 50% solution 
or 300,000 LT/Yr. of 333 operating days. 

Solar salt 470,000 LT/Yr. 
450,000 LT for soda ash plant 

20,000 LT for sale 
Lime quarry 860,000 LT/Yr. 

or 2,600 LT/D 
PaiER GENERATION 

ash 
In the processes of ma.king soda,land its subsequent 

caustic~zation, a large amount of process steam would be required~ 
It would be advantageous to generate e.lectr"'lc power with high 
pressure steam and then utilize the exhauat steam for processing 
purposes. A generator of 20,000 kilowatt is therefore incorporated 
into the project. 
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Soda ash-caustic Plant: 

Equ:1.pment 
Frei.ght 15~ of equ:i.pment 
Installation 20~ of equipment 
Concrete Constructions, IJ.me 

K11ns, <1>1mney, Foundati.ons 
Buildings 
Land, 50 acres 
Land Improvement 

Solar Salt Plant 

4 70 , 000 LT/Yr. 
Limestone Quarr;y 

2,600 LT/D 
Power Generation Unit 

J$31,500,000 
4,730,000 
6,300,000 

2,000,000 
1,500,000 

500,000 
500,000 

20,000 Kilowatt 
Eng;tneering 

Contigency 

SUGGESTED SOURCE OF CAPITAL 

TOT.AL 

$47,030,000 

3,000,000 

2,300,000 

6,000,000 
4,000,000 

2,670,000 

$65,000,000 

Of the c~pital requirements the local expenditures 
plus engineering fees come to about $20,000,000 while the balance 
is for foreign purchases. Therefore it is suggested that investors 
will put up the $2J,OOO,OOO as equity capital, and a loan of 
$45,000,000 be negotiated with a suitable bank, such a~ the World 
Back or the Export-Import Bank of the United States. 

Equi. ty Capi ta.J. 

Long-term Bank Loan 

$20,000,000 

45,000,000 ____ ,_ 
$65,000,000 

It is f'1Jrther suggested that the stock-holders of the 
couxpany be composed of the Government of Jamaica and the consumers 
of caustic soda, namely, the alumina manufacturers in Jamaica . 
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The Jamai.ca Government w1l.l hold SO per cent of the equity and 
the bala.nce 50 percent is divided among the a.lum1na ma.nu:facturers 
in proportion to thei.r rated capacity of aJ.um:Lna production. 
The Government's share of the equity, it is further suggested, 
will be temporarily advanced by the alumina manut'actui-ers, to be 
repaid wi.thout interest with di.vidends dec.lared by the Company 
after it is in operation. 

DIRECT COST OF PRODUCTION OF SODA ASH 

Basis:Per LT Soda Ash Produced 

It is calculated on the basis of US figures wi.th due 
allowance JIB.de tor Jamaican conditions. {Cb.emicals 35~ added 
to take 1n freight and insurance, labour 50~ more, and super­
vision doubled). 

Salt, LT 
Limestone LT 
Ammonia, lbs 
Sodiun sul:f'ide, lbs 
Coke, lbs 
Fuel, million B.t.u. 
Direct labour, man-hrs. 
Supervision, man-month 
Ma.intenance, equivalent 

1.5 @ 
1.08 @ 
2.0 @ 
2.0 @ 
1,45 @ 
6.1 @ 
1.50 @ 
o.oo6 @ 

labour, man-hour 1.50 @ 

$ 
*4.4o 

**3-30 
·-0.075 

0.10 
0.02 
1.45 
2.00 

8.oo 

2.00 

$ 
6.60 
3.56 
G.15 
0.20 
2.90 
8.90 
3.00 
4.8o 

3.00 

$33.ll 

*Based on Mr. Sharawy 1 s (UNIDO expert) estimate of rcost of 
production of solar salt at West Harbour being $2.oO p~r ton, 
adding 50% and $0.50 tor transportation. 

**Limestone production 1n USA is $1.60 per ton, adding 7':. '. and 
-$0.50 for transportation. 

COST OF PRODUCTION OF CAUSTIC SODA 

Basis: Per LT caustic Soda in 50% solution (equivalent to 
2 LT 50% Na.OH solution) 

Limestone, LT 1.4 
Soda Ash, LT 1.38 
Fuel, million B.t.u. 5.8 
Direct T.Abour, man-hr. 0.3 
Maintei.l&nce, equivalent 

labour, man-hour 0.3 

@ 

@ 

@ 

@ 

@ 

$3.30 $4.62 
33.ll 45.69 
1.45 8.41 
2.00 0.60 

2.00 0.60 

$59.92 
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Add Indirect Costs : 

Depreciation of Al.l Plants in 
15 yrs. 65,000,000 

15x300,000 
Interest on capital Investment 

6% per annum 
65,000,000 x o.o6 

300,000 

Cost of Production of NaOH 

SE'f.IJNG PRICE OF CAUSTIC SODA 

14.44 

13.00 

$87.36 

In order that the subject project would be able to 
repay the bank loa.n in ten years, it must make an annual net 
profit of at least $450,000, or $15 per ton of caustic sold. 
~s would make the sell.ing price of caustic to be $103 per 
ton ex-factory. 

CONCLUSION 
It has been pointed out in an above para.graph that 

the ma.in raw materials limestone and salt are either abundantly 
available or readily made on the island. All technical know-hows 
involved in the manufacturing processes are weli established and 
a number of chemical engineering firmS around the world are capable 
of offering them. And so it is clear that it is technical.1y 

· practicable and pbysica.J.ly possible to establish such a caustic 
soda plant on Jamaica; the remaining question is whether it is 
economically viable to do so. 

currently the landed cost of one LT caustic Soda is : 

c.1.f. cost 
Import duty 10% 
c.1.f cost plus duty 
consumption tax 5.9% 
Surcharge $0.10 per 

hundred weight 
Wharf age 

Landed Cost 

$70.153 
7.015 

$T? .168 
4.553 

2.000 
1.000 

$84.721 
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In developing countries a certain form of government 
protection is usuall.y necessary to allow the L"li'ant industry 
to live and to grow. '!he Government protection can take the 
form of customs duty and/or control of import. In Tt:liwan, for 
example, it was somehow worked out that generally a new produc·t 
ma.de locally would be able to sustain if' it is allowed to sell 
at a price 55% over and above the c.i.f. value of the imported 
product; and the government imposes a. duty-tax comb.:! . .nation totall­
ing 55%. Of course, in ca~es where local cost of production is 
espec.!iaJ.l.y high, the indus1;ry can present it3 reasons and request 
for a. higher selling price. And so it is suggested that the 
Government wou1d raise the import duty and/or the consumption tax 
to make a total of 55% and permit the subject plant to sell its 
caustic at the above-proposed price of $103 per LT or thereabouts 
to be decided after more accurate estimations a.re possib:e in a. 
later stage of the progress of project. As far as the alumina 
plants are concerned the increase of caustic price from $84.72 
to $103.00 wou1d mean an increase of $1.3 per ton of altrm1na, (2% 
of current price)which should not cause them any difficulty. 

Moreover it is to be noted that in the above estimated 
cost of production for caustic soda $27.44 is for depreciation 
and interest on investment. After 15 years of operation when 
the book value of plant is whol1y written off and bank loan re­
paid in full, the subject plant would also be able to seJ.l its 
product at $70 a ton..and still make a profit. This is a con­
vincing reason why an infant industry needs goverriment protection· 
in its early stage. 

To conclude, the manufacture of caustic soda via 
Solvay soda ash a.nd lime-soda process in Jamaica is both 
technically practical and, with some Gov~r~...ment assistance, 
economically viable. In view of the magnitude of foreign 
exchange drain involv~d, it is strongly tll'ged that appropriate 
steps be immediately ta.ken towa.rg/realization. /its 

KCL/ber 

March 1974 
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IMPORTS OP mrl'Il.IZER 1978/1979 • • 

Pmrll.IZER: 1978 1979 
SHORT i'O 1i ,...."9Wn ~-WllVl\-'- -'-V•I 

"-onium SUlphate 23 727 19 319 

Urea 1 050 2 868 

Triple SUperphosphate 050 1 042 Ant ill es Chemical 

Muriate of Potash 9 500 5 579 

Di31111loniwa Phosphate 1 498 1 495 

6-18-27 2 500 1 000 

12-24-12 700 900 

16- 8-21 600 

16-11-22 500 

18- 5-18 1 800 

16- 0-24 1 000 Shell Chemicals 

22- 0-22 3 6rA 2 500 

18- 9-18 700 

7-14-28 300 2 000 

Kagnesamon 200 200 

Other 100 700 

T O T A L 

• September - December data are baaed on actual orders placed by the 

importing agents, therefore data included as estimates. 
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ANNEX VI 

~ •s. nl•• wtCla nr. wnts• •· T ·ka, wldall w 
111 qcM 1lp ,....a for ~ pl.Sac• ... ..Utaa 
f ... tM lm.11 •et·= '-tn• Ille ca.a. 1d+ar ca t.Ucece ita 
s.cmc• ca api.n tM: c•c.,c el Illa T..W•t 1entc. o.u__, 
IJ8tm (nDI) ~ Sa • 1191 ......... al -- fa tM 
ftW.ppiaas • 

.. L.., cm9fMM tMt 2 1a ill CU ... t fatert!SC of Wattoul . 
~ tllaC die -.m-.a ~••of ..U ad mstlm: 
..i. .c.,nw .:. ..cuft.1 ... ,. 1ttc~1,. .. ,...a.ia 1a7 mnMU-
illl all Clae ..ulalala ftlllliftM - Ga !al ..... - ..u - dlflM t9 -
,_. la cm ~ _. o.. 5WilMJA s.cw1t•aU7 • 

A MtDlft _. M tM TUI WS11 a1- fNftM .&l.r.:tim fn tlaa 
•tnqtben1nl .... ul•tioa 9f local wrda _. apeda.atal Mnlep­
..C dforta. Viu.t .,,..a.1 Cit 1le -.. tttS- a& daU .cap, 
it ale &»MD tMC a fwts.-.1 1111 Sa' Jn fN _,. fiad ni..... 
-a tlle -U atat• Sa tbe naMa• 

.. tllenfne •• tlda ..a- te off1ci•UJ' ftllWC • upleracn,. 
m..t.a frm OllDO to laelp ._.1., o. DDS hoar a nato;epC are. 
I• Sa BIS.dpal .. tMt a Ck• ••k ldaU. "1 • SacaudaMl ..,_, 
will edtf.- c. ..,i.e. .Ala • .,i.rau- dicll will foza ~ 1aui8 
fn Clae !MUCll&S- of • 1-1 Dll rn11 •• "-· - rinal.18e tM& 
hndSae t• ~ •ncs .-W 11111i...W.7 - fna 1llDf •r.., 
.0. .,,..,a.ca f Hal '&ITIJ• 

cca Ir. vnu- 1. T s ... 

, ... et.an17. 
ICl&tUU: mruca ccm1:ua 

k 
-..J .. LY•taa 
7-'-feel llnd9e 
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(in USS) 

11HG Plant 

llo. 2 ( 1 40 kW) 18,000 8,500 26,800 

lfo. 3 (231.5 kW) 23,000 12,800 35,800 

!Jo. 4 ( 495 kW) Z7 '790 10,~"" 38,290 

B'o. 5 ( 13.5 k.W) 11,470 2,300 13, 770 

B'o. 6 ( 18 kW) 11, 750 2,300 14y050 

!o. 1 (49.5 kW) 12,830 2,500 15,330 

:rro. 8 ( 183 k.W) 20,300 12jo50 32,350 

'l'OTA.L s 125, 140 s 51,250 s 176,390 -

' 
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