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PROMOTION Of  CHEMICAL IND'JSTKrES     -    fAMAiCÀ 

RESTRICTED 

ÇOVNTRY:      JAMMICA OFFICIAL:   H.A.LI. SKA^ÀWY 

PROJECT   NO.:    JAM/7 2/003/A/01/37 

OF WORK :      CHEMICAL INDUSTRIES r)ATj;:    JANUARY,   1973 

INTRODUCTION 

The programme  of technical  co-opeiauon in industry 
between Jamaica and UNIDO has recently  been expanded to inciuco 
assistance  to specific are.is.       Thus,  according  te a previous  picj< ct, 
a UNIDO Chemical Industries Export was assigned to th»   Jamaica 
Industrial  Development Corporation (JILX;).       Ho  íirst carri-d  out ¿n 
over-all   survey of the   situation  in the country,  anj then,  according   to 
his first assessment,   he   iJentified  some  potential  i:,n P'H jblc   • •-ojccts 
especially  those based on locally available  raw :. uteriuis . 

Because of the  importance  to  the  national economy,  the 
Government of Jamaica requested this new project, winch is actually 
an extension of the previous one,  to provide  assistance  primarily to the 
development and diversification of Cherncal Industries in Jamaica 
especially  by the establishment c¿ re source-based industries. 

The immediate objectives of the  project arc;- 

• .       To carry out research and conduct feasibility  studies 
ior foreseeable  jhernicul industries projects  with 
particular reference to the  utilization of locai raw 
Hâterais and the establishment of re sou ree-based 
Industries. 

b.      To provide technical and consultancy services to the 
JIDC and other industrial establishment» whenever 
necessary. 

m^mÊÊ^Ê^m^àam^ÊÈ^Ê^^aam^Êm Laüáh _.    .. _        ....._ 
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In the  work done  in this  project,  special attention has   been 
given to the  most promis i irj oí chemical industries  possibilities foreseeable 
for the near future,  namely:- 

Solar Salt Production 
Manufacture of Caustic Soda 
Chemical Complex   based on Salt und products from 

the newly proposed Refinery 
The use of Cassava  Starch as  settling aid in 

Alumina Processing 
Manufactute of  Starch from Cassava 
Manufacture of Gluconc from Cassava or Imported  Starch. 

Other aspects of work   done covered  technical and consultancy 
assistance to the  JIPC and other industrial establishments such as necessary 
investigations  regarding the application of industrial  incentives to now 
projects, assistance  in formulating  plans for expansion of existing  industries 
or recommendations on approach to certain questions  or comments. 

Work done is discussed   below. 

I.      WORK DONE 

1 *    "fP.1tew7up of Previous  Studios of  Solar Salt Production 
in[ Jamaica '   

A.      Previous Recommendations for Solar Salt Project 

The  following recommendations were  proposed by the Expert 
for implementing  solar salt projects in Jamaica at the Yallahs Site and 
possibly at the West Harbour Site:- 

(i)       To expedite the  steps to depute  a  UNIDO Solar Salt 
Production Expert   (according to the  terms of reference 
submitted already to the Government and accepted  by 
UNIDO) since preliminary feasibility studies for Yùllahs 
and West Harbour Sites have been complot'd, also, 
because the Ministry of Rural Land Development - now 
the Ministry of Agriculture    -    has no objections to the 
use of the Yallahs Ponds for solar salt production. 

(ii)     At present, because conditions at Yallahs are more 
positive and mature,  it is preferable to use this site 
primarily for salt production, especially because either 
oí the two proposed projects would satisfy the needs of 
the local market. 
In the future, the West Harbour site could be implemented as its 
©pemtloni would depend on ensured export markets or the manu- 
facture of caustic soda in Jamaica. 

lì 
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(ili) To Jdvntiíy the topogr-iphy of the Jarrjc Yallahs Pond 
as well as leakage ratos and soil conditions flt the 
Pond and the adjacent land. 

(iv)     If the  topography und  soil  conditions results are   positive, 
6 meteorological   station  should  U-   set up at Yaìbìhs Site.' 

(v)       Project  No.   1   of th" Yallahs  si»..   rouH  be  irr;p!crno:U'.-u 
first,   then it could  possibly  b> expanded  later as 
Project No.   2. 

(vi)      In the  meantime  as  the ,<bove  sf-pr,  are  beino ti-en 
formal approval  of   the Ministry  of  Agriculture   if ,r-n< ri • 
known as the   Ministry of Rural   bind  l;ev<-ko>:n- i,-.}' 
Should  be   sou'jht  to  us"  the  West   Harbour  Sit••  for   -od' 
production. 

(vii)    To Identify  the   topography  of  West   H^b-our  aivi  tne 
nearby Ponds,  as well as leakage   rates und soil 
conditions. 

(viil)  If the  results from   (vii) above  wore   positivo,  three 
meteorological  stations should be  sot up at the Wr-st 
Harbour Site  to confirm the weather data as suggested 
In the feasibility study. 

B.      The Yallahs  Project 

Because the UNIDO Solar Salt Expert    who has been requested 
toy the Government is not yet assigned,  the present Expert continued  the 
work on the Yallahs project, hoping that this will assist the Solar Salt 
Expert when he arrives, and also as a follow-up of the  previous work. 
For this reason the Expert had discussion with I   .  b.   R t-n on    "ea-* --' 
the Geology Department of the  University of the West  Indies,  ^ñ.'Veque.sted 
the Department to carry out the necessary steps to fulfill recommendation 
«i« mentioned before with regard to the topography,  h-akaqe rate* and 
•oil condition» at the Yallahs Ponds and the adjacent lam'. 

The Gaology Department agreed to undertake the following 
work which is ne ce g sa ry before implementing the project:- 

Investigatlon of the sediment in the pond itself and 
the vicinity to assess the level of the bedrock.      This 
will give the foundation conditions. 

Investigate the geological evolution of the present salt 
pond«. 

**&é*«MJ,..^*M^JU ^atJiA^iii;,.Jii:^:.wg,,^;.   .     ^,^0.,,.;,.; '.,   ..  .7 



Cany out a hydrological  study oí the  salt ponds for 
circulation,  seepage,  etc.        This  stage includes 
borings dnd other  soil tests. 

Thi? work was not pursued  because of  the departure  of 
Dr.   Robinson for a   research mission abroad. 

On the  other hand,   the  Expert obtained  more up-to-date 
data   on rainfall and evaporation at East Albion near  the Yallahs  Ponds. 
The  previous data  from  this meteorological  station  (on which the Yallahs 
Project Stuciy was  based)  was available  for only five  years from   1966, 
when  the  station first  started,  up to 1970.      Together with the new 
information the available  data will  cover  seven years  until the end  of 1972. 
This  will help to throw more light on the  rainfall and evaporation conditions 
at this   site and will   show whether or not there  is a  deviation iron,  the 
previously obtained  five years data which might aifect the feasibility of 
the  project. 

Table   1   (page  5) and Table   2  (page  6)   show the Seven Years 
Monthly Rainfall and  Tvaporation at East Albion  respectively. 

Examination of the data  in Table  1  and  Table  2 shows that 
the averages of annual  rainfall and evaporation changed from 40.3 2"  for 
rainfall and  86.6G"  for evaporation during  the five-year period to  38.51" 
and  87.45" during the  seven-year period.      The  result is that the average 
annual net evaporation at the Yallahs  site can be assumed now as 48.94" 
instead of 46.34". 

Since the average annual gross evaporation from Class A 
meteorological pans at Yallahs is 87.45",  therefore this figure must be 
changed to the corresponding evaporation rates from fresh water large 
reservoirs and from brines having  sp. gravity 1.10  (in concentrators) and 
1.25   (in crystallizers)  thus: 

TyPe Gross Evaporation  (inches/year) 

Fresh water Class A pans 87.45 
Fre3h water large reservoirs (x 0.7) 61.21 
Brine having sp. gravity 1.10, i.e. in concentrating 

ponds  (x 0.9) 55.09 
Brine having sp. gravity 1.25, i.e. in crystallizing 

ponds  (x 0.8) 48.97 

Since the average annual rainfall is 38.51", therefore the net 
evaporation per year available in the crystallizers at Yallahs would be: 

48.97    -    38.51     •      10.46". 
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„K,*      A  ,       ThÌf rt'SUlt  iS '"0rG ,iS-uriri,J  wi.,n conerei  witr.  •-..?••   ,.r. 
Obtained from  inform mon covering  S   yours  ,.¡Ay. 

li, . 

Tabic-  3   (page   «)   uhowi   tht-  ar,>i,-¡;,   of  t;,<-   .-, ~...¡ 
and evaporation data  for th•.•  Y-i 11., hs   ¡.¡t«.   fb.s. :  -  :. 7  v Jrs   !],"" 
the corresponding r>v-»t.oMUt.v;  íK r!i  K-r,     ,-,*   ^.   .",, .',.r'J'.,*•.','*'•' . 

1.25 on a  currwlauvv  u^s.       Thf urjl),/^ •«!*.'.' tJt^'v.,'^- /• 
conditions  Jn the cr/r-tulhzef, <m-  ,.osit.v.    ,.,,;, ;       .r,-- ..'.-   r\",\  "" 
and are   slightly  better than  those  ca],-al it«• .•   p- •-,      ,' ¡V".',"*        *"' 
5 years period. ' '" '  "" :•).•.! , 

The analysis .¡lro  sh-v,-.,   th.it  t ...   ;,,:t   ¡rn;. t,   •   • -, 
time  schedule  for opeiati< n wuJd  n-njn, :..,-   „,•.,.  d     ,|,,',     '..''",'   ,•' 
previous   r.tudy. " '"'"' 

Conclusion and  Roco^-j-j, i,^,,..^ 

•-. .î i ; ,. . 
It is obviojs therefore,   tht.t  ?>-,    n-w    •*,,••   •    -   1 

regarding  the Yalluhs site are  suppuri:^ tre  pr.-,rï-',^' '    '  , 
and give  more assuring  results that tins rr(l)-cf wiU   >. "..'j   .".':"''   "! 
to the results of the gtologic.il and tepori-ncaì       «-.*•>'    t- '-• '-••'"''. - "    • 

hind* and the  SGl1 tC5tS t0 **   CanU!  °ut °il tR   f<nl:' ^  t:^'« vVc,'^'" 

To implement this Yallans   Ho^t,  it  iS  r4:.Cl, ,. .w.,,  tiJ  .... .  ¡ 
up the following actions.- "' 

(i)       To assign the requested UNIDO ¿olar Sait  Hu-iuctio-, rx.nt. 

(U)      To carry out the qeolorjical ari  t .ipo-jraj • ,;, a]  s.r^y , 
the hydroioqicdi suiy and tip   so.]  t,.jt:,  mtM;,i( a,.d',',,. 

Oli)    To set up a  meteorological   st.ttoi.     *. the   sit.   t- pr,  ,.    , 
specific data for this proj-ct , e.r,,,  ran.iìi!, ev..eor' •' 
Sunshine, v.'ind speed «ind direction,  humidity,  -te 

¡^•¡•¡HMH^hMMI^IH^taU^MMafcl 
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C.      Thi West Harlxxir Project 

According to the  previous  study on   the  West  Harbour site, 
It wa* found that the economica of the  project could  be  enhanced and 
that  the  project would b   feasible  if one  or bot*   of   the   two   folJowir/: 
conditions are satisfactory. 

(I) If evaporation rates were favourably  higher than thosr 
available  for this site at tl.e   time   the  pievic-us   study 
wis carried out. 

(II) If the rainfall  during  May  unti]   the   end of  July  oc\.rs 
primarily  as a few major  shw i:   tvr  month  'o all  w 
the décantation of nearly  (>¡       ci   thi:.   ra.níall   fcvf_-. 
mixing with and diluting   the   conc^ntiatc-d   bar.".       Thi;; 
would result in having a  hi iher accumulati, i  net evap .ra- 
tion In the  crystallizing   ponds   which wc ild IT.'.JIKV  th 
economic» of the project. 

Alto,  in order to be feasible,  this   {..reject,   as  in  irv- cast? 
of YaUahs, depends on the  topography,  the  hyirniojical  a!; •*.   s< .1  cor. uuor.i 
of West Harbour, th«- other »mall ponds and tie a^júL.nt land. 

To develo» thi»  foreseeable  project  further.   the  Export  ir. this 
PR sent assignment tried to obtain more information on evapoiation ani 
rainfall as mentioned in (1) and  (il) above. 

It wa» possible,  through th»?  Meteorological  Office and  the Su;a: 
C»tite authorities,  to obtain a ten days average  evaporation at  Monymusk 
|e»ar the  »it») over a period of live year» from  1951-1955 as  shown in Table  4 

10). 

is» figures,  the t^r«rt computed  five  y.-ars  monthly 
at Mem/musk, W%»t Harbour sits,  {from  iy51«195¿)  a ,  shown in 

Takte i fcege 11 

fi» «vaia«» tmMMl evaporation during these five years is 74.71". 
That If) htfhti time) Ì7.44*.  «he annual average during eleven years  (1958-i:>ct) 

va» attained m the pu flou» ttudy on thi» site. 

th» total mcf*h!y evaporations during three live yea s won. 
•a the Oetw »punen, tétala definì the ather «lave« years (1HI-I%t), 

new vatea» tor awaatf» ninthly »vanesa Uaii during If years wvie obtained as 
•ha**» ta Tatto t fceee IQ.      Ha» averafe annual evaporation during these 
II ywn *• it.'»* tMIMë if if .««• de*»* 11 year».     This incita»» in 

e/^»    ^^UFW   ^^ane^en^^^n^e»**^   ^pw    e^ea^nev    one?   wenn^eneTOje^aanT     vanear    V ejeaae^aejae^Bj^aajr 0    *jPe>    wPPW 

N 

a       », ». v^ll-tf ~j*rt*-hap"j*ma:n 



- 10 

3 

  ——— 
o 
ro 01 00 <T> o« o. %f> * o 

$ o co PO 
l/> l tv «0 T «•• o. PO o 16 1^ 

U"! —i I-« Ol Ol Ol Ol N Ol M *•• ••X —i 

en 
Ol 

O 
(M 

1 
o 
00 Ol 

(O en Ol O 
PO 

Ol 
o 

PO 
«fi PO 

^ W »M o* N «M N Ol »• *x 

O ^ _ V o* co 0? «o t/> ro O PO I/O o. V OD 0> O. Ol o Ol en KO «o 
M 1 *"• e* «X <s o* Ol Ol Ol •-i o* 
M 
3 
E 
> 

-1 
f. 

o u> PO o o „, «» en en V cn 
1 o. 1 1 «» o t£ o- Ol en o «fi O. 

0 -t "" 1 Ol PO Ol Ol Ol •^ Ol 

2 
•-> 

*r CM * 
O 
<\1 U0 

o. 
o 
us 1 Ol 3 Ol 

Ol 00 
irt PO 

PO 
uo 
co in 

PO 
o. 

IT 
•-> O* o* Ol Ol Ol Ol •••< 

0 
e 

o 
•-< *r rv en m ¥> *> 

s 
O «r «r 00 

1 io co w> Ol f « o« 00 co OD >-• ** "* o« Ol Ol Ol —> •—i 

e • 

ro oi o o. PO Ol Ol o. en Ol ID OD 
o* 25 

O 
P 

1 in T *» \r> o. «e Ol * CO *r — 
Ol 

Ol Ol « r-* Ol Ol •— 

in 
O 
eg • Pò cu m o» o. M 00 « o «0 IO    i 

ai 1 oi « CD OD •H o l/> Pv «B IO 

fc 

Ol Ol Ol Ol Ol Ol Ol #-« i-« 

o 5 o Ol 
IO 

o. 
o 

1« 
Ol S S O* 

o* I I/O t) i O Ol Ol ft M Ol Ol 

É *•' 

» ro en Pò irt *«* o» »s Ol » • «r M vT) 
Ol 
«X 

J 1 ** « K Ol I* N M « «O #o Irt ^ 
M 

r-> «^ Ol "l m M ot ot p< 

> o . 
1 oi 

Ol CO 00 PS 00 tf» •H ** «r (M en • 
o* G 

en 
i o. r>. Ol .«* WO »r i~> Ol Ol co 

«x *"• i-« •-* Ol Ol o« ot Ol Ol OJ 

'""Ö 
I/O 

(O 
O 

mm «o 
ft 

O <• 3 fs 
r> Ol 

rX 
P-* 

»1 r-« o« o* «•« Of Ol Ol 

o 
I/Í O. S 1». 

e » 8 3 N s irt üt 
"*, M M M M M ot ot «X rm rm 

2 
mm 

« 
•x) 
t 

ft 
1 e* 

• »s 
•a 

1*1 *• 
•k Si rm 

n «• 
*» 

«4 «* ff« mm Ol 
• "^ *» Ol 

• • 
o* 
• 

e 
i 

% 
m» mm II 2 ft «M 

• 5- 
• 

• À 
l 

* 

a 
• 

1 ! i • 

1 
• 

J i 0 
« 

• 

1 



- 11 - 

! " • " ' & 
rz~ w> rv O) CT> ~T;D 
133 o i?» •» CD <M '    Du 

1ß 
rs, rv 

10 fs 
fs 

i u u"> |N. o fM tA O o 

& 
o m •* u"> vfi w> N. 

tñ • 4 1/1 
•A fi •+ IA T f"> <r w fsj i i m c* f fv. tC 00 «f 

•fi 00 •O rs. o OD *^ 'X 

s 
s 

<c V 1- m V 
• 4 in 

*T 

. ^ fv ir co «r fs. fN. 

¿ & 
0D «M <o on 00 irt 

>• lA m t/i «c 
• 4 m 

CM 
m 

í . tn fs o <x> _ 00 <X> a to «O «* o cn fM «0 9 ¿ »o lA «A VO in 
•   4  IT 

CD 
«SI 

ul 

. r> U> o (-> u> OD o 
2 1 »A ""J o iA N 

•   4 ut 
«<f 

» 
5 

fv K OD 1*. vo U» ^«. 
r*> 

• S 0» 
is. «A 

Ol 
10 

0D IO 
•« ¿ •   4  i/> 
• 00 « 1*. OB fs H» r». 
M 

2 
<»> 

"*l , lA O OD o> f lA in 
c f» (M CD «M V CM o 

M 8 K fv »A rv K 
• 4 m 

»A is. 

»4 
• 

t-< *n 
a I«) * #* t/» O r«. o> 

4 
M 

** K OB —* OB ••^ o «j> tn 

| 3 «S) r* r» OD m 
•   4  m 

rs. 
»n 

r«. 

t K rm <M O i* «c ro 

1 
lA a» lA »A N «T 

2 »n 
»V 

• t* 0« tf> f* V« »A fi 
i» m n» «4 t*» O <£ 

1 i •  4 tfl 
«A u 

j¿ 'l M S S O 
«4 «A 

O 

i i, *» •A •A 
• 

«0 r» 
«M 

»A 

jp « •* m* « n «•» fN « N !•» «A fs. 

a 1 • 
<» M 

• 
M* 

• 
•A 

•   *  »A 
*r 

1 
• S  * 

* ! 

e 
i i S l 1 2 î - i 
M 



12 - 

|| 
W 
w 
3 

1 
fl 
X 
•* 
w 
0> 

•s 
3 

I 
S 
2 

«•» 

« 
« 

c 

g 
e 
2 

S 
J 
e 
2 

i 
« 

F; 
of 
«o 

s: 

o     w 
»n     Oí T.» s 

00 

«s» 

OD        O 

•          • 

09 

O 
fs> 

ú 

00        0» 

M 
0» 

00       o 
CSI          f* 

%          t 
00      c* 
CM        vO 

ce 
«** ^   «o 

si 
0> •      • 

m      h. 
_ct- - 

fsl 
o 

»s. 
(M 

"3 
tft     ft 
co     <r 

•      • 
r*.      • 

00 

«Ol 

M 

i 
est      « 

•        • 
•ri     on 
fi     «o 

• »   «r» 
w» 
•n 

•4 

< « 
2 

»s.     e* 
m     <o 

•       • 

en 
N. 4  «• 

o> 
•o 

*     o 

Is,       O 
• *•  «o 

o 
rm 

•A 
»s 

3 
•*       * 

•          « 
«     to 
rt      «O 

o> *   »* «O 

• 

e •         • 

fi       S 1 * 
• 

i 8   S 
•    • 

a 9 3** 
9< 

4M 

. 

ill 
- =* n  ni 

n 
n     « 

i 
m 

• M 

Mé^jmmÊÊmi tàÀ LMÉIii¿¿a¡g-i^ 



- lì 

It le the reí ore obvious from the newly obtained data during trus 
assignment, that evaporation conditions at the West Harbour  site cannot be 
different from those considered  in tho  previous   study. 

The  nther remaining  possibility to enhance  th« economics of 
this project and  to make   it feasible,  is whether the  rainfall dunr.;  May 
until the enu of July occurs at trus sit»-  primarily a:; a  few •.. uvy   ,;.OV/í;;. 
or storms and therefore would allow the  décantation of  60%  of  that ruini.i!i. 

As mentioned in the  previous study, daily  rami ili  data  f^i 
four years   (1966-1070) at  Monymusk,  kindly prewded  by  the West !r,d4»•:, 
Sugar Company  (WISCO) ,   supported thu  pc;;:>iUL:y.       Howcvr, n fo-ir-.-. «.t 
period would not be enough to draw h definite  conclusion  is  fui as th.s 
possibility.      More daily  rainfall   information wouJu be-   u.Jisp-. nsat>    í<j¡ u: 
least another 4-6 years  from  l!J7l te 1974 or  to l'j7L. 

Unfortunately the Expert was net abl" to obtain  *he 1971   and 
1972 Information when this was  sought from the  üu^ur Company   to throw 
some light on this hanging possibility. 

Conclusion and Recommendations 

The  possibility of producing about  150,000 tons  salt/yp^r 
for wore) at the West Harbour site is still fore»«.eabit.      Trus project 13 
particularly important tecaus*» the   salt produced  could  pumanly  be used 
as taw material to manufacture caustic soda in Jamaica in close proximity 
to the bauxite industry. 

To complete the feasibility study on this project,  it is recom- 
mended that the following actions bu speeded up:- 

(I)       To ascertain the assumption that rainfall at  the site 
éuring May - July  >ccurs as a few   rtuvy showers or 
•torma.     This can be reached by studying the daily 
Miniali data at Monymusk for some years  (1971-1974), 
•ad by setting three meteorological  stations in this 
OOSsaaratlvely large aite to serve this purpose as well 
•I to give Information on evaporation and other weather 
conditions. 

Usta* awteoroloaioal stations would preferably be established at: 

Tat aonth ooaat of Wait Harbour; 
• laat to Mitchall Town and as near •• possible from Bog 

•nd logfy fonds (possibly at log loach); 
• On Dotphia Iaiand or on the coast of Peak« lay. 

&£l¿¿mJL 'MÊiÊÊMÈiÊÊÈkMÊà •kail 'itlTnynaffilfffVi liTJi 
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(li!     To carry  out the   hydroiogical,   topographical ano  soil 
test? at West Harbour,   the three crystallizing   ponds 
and the  adjacent   land. 

2-       further F'udy of  th>.;,J^ajiu.lj'JiJLlC^L^^ËÎl£Jîoda    tn- jj^j-fr- 

The possibility of manufuctuimg caustic sudd  in Jamaica   by 
the  Electrolytic or  tho  Solvay Process was  diseur, red in other repo-ts   by 
the  Expert durin-j the   previous assignment. 

The consumption of caustic  soda in  Jamaica  and other CAMITA 
Cruntr.-s i--.   substantially  ;nore than  chlorine.       The main use   of   caustic- 
soda  in Tur-ai.M is   for al^.ina processing.       The   combined capacity   of   the 
exists ala-Mi* plants m Jamaica   is more   than   i   million  tons  ot   alucina 
Per yen am  is expect-i  to be about 3  million tons by  1975 when  the   new 
exrar.icps  start production.      If the consumption  of caustic soda   in  alumna 
processing  is assumed to  be- about   10% of   the alumina produced    (allowing 
for other ur, a of caustic   soia in alumina   plants),   then the demand for 
caustic seda would   i* at presort about  200,000  tons/year (now  imported) 

and  about 300,000   tons/yea i  in 197 5. 

If either of these two amounts of caustic soda is  manufactured 
locally by one of the  two manufacturing  processes, the  pnce of   the  local 
product must 'DO,  for obvious reasons, competitive  or equal to  the  imported one, 

For this rearen it becomes a   matter of utmost importane»;   to the 
economy of the country to compare  the merits of  the two processes  taking into 
consideration some   new foreseen possibilities in  Jamaica, namely,  if  the 
Refiner,- Complex  Project  and pui.aps the  Solar Salt Project are   implcmc med. 

ft fn Case the   Electro lytic Process is  used  }n Jamaica 

This process is generally cheaper than th« Solvay   process, 
especially  if cheap electricity is available.      The main mi tendi   and 
utilities inputs required for the Electrolytic Process are Salt (Se dium  Chlorine), 

Electric Power and  Fuel. 

Salt can either be imported at international prices   (about US$5.00 
per ton), or may be completely or partially produced locally if the solar salt 
project is implemented.      About 320,000 tons/year of salt will  be requited 
if the capacity of the caustic soda plant is 100,000 toni/year or about 
480,000 tons/year of salt if the caustic toda plant has a capacity <* 
300,000 tons/year.      Thasa amounts of aalt am mtntioiiad to «iva an lost of 
the foreign currency part netdsd in oaaa this raw «saterial it importad. 



The  products oí   this. Electrolytic  Pro<~«. ys are ci'ir.tic  noria, 
chlorine and hyd royen   in a ratio of   I . l:l:O.Ü2/> approximately. 

The  Prediction  C\.::ts  of r:^; u ç S^i-j   1- p. ,r«-   f., : • ¡ri'j   t.',e   f:- -v :--,i r . 1  !y 

In  the  report ui,  Chemical  Iniu:.!:>   :,   ,i.   J.i'nuica  r.f J.dy   J^7 
_ li>  lhe  Export,   estimates of  costi, oí   manafuot..:'.   »el'-v-int to (iiffi-rent  pi. 
'capacities in Jamaica   were detenni ned   and  corear«, i   with ti, oso in  the 

U.S.A.   (US a   large  scalo piodacm-j   and expvrtu.j   re    ar;   u; th>   area). 

The relations b.-tw.cri  tío  <;i:f< ¡<nt piir.t capjciV- an:   •..-• 
costs  of  manufacture   wti« repiesented  giuF:„, Jü/   U'. ¿ire   1,  ^ :•-   ¡t). 
The yraph  shows  that   th.- Oiti.n.jm  capacity  w. J<¡   ;.    20ü ,00::-:..¡ "•/•'•'>' 
tons/year caustic  soda,      Tni s  ecru-opon iti   te   Sy--u.,o ton:, jav ta.,:   • 
soda and 500-600 tons/day chlorine. 

The  basis  for the   production coid.; ani   for the  cu.,j<.t:i-,u;:   ;i 
the case of U.S.A. and Jamaica,  before fore.;-   .r.j   •;.>   j.^:.,:-ir.t'.t••••  •••( ' 
implcvrentinq the  Refiner,' <]„::.:-•••y..   was as  i( ¡low*: 

llam 

Salt 
Electric Power 
Fuel 
Labour 
Depreciation 

Price  in U.S.A. 
(US§) 

5.00/ton 
0.006 Awn 
0.20/MMBTu 
4.00/manh. 
IS years 

Trice   ir.  h 
(US$) 

5.00/ton 
0.012 Awh 
0.37/MMKT. 
3.20/manh. 
IS years 

On the above bauis, the   production cor.ts of caustic ¿oda 
would be determined as follows: 

Tha producuon costs of   1  electro-chemical unit (i.e.,   1.1 tons 
caustic soda • 1 ton chlorine) is edti.er: 

Atout US$88.20 for a plant capacity of  200,000 tons/year caustic 
in Jamaica as compared with about  US$ui.50 in U.S.A. 

or 
US***.00 for a plant capacity of  300,000 tons/year caustic 

in Jamaica as compared with about US$58.50 in U.S.A. 

ÊÊÊÊÊÊ mÊÈÊÊÊ ^^•J.^JU„,^M^.1^^^^egB-, 
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100      200     300     400     SOO     600    tons/day Chlorine 
110      220     330    440     SSO     660    tons/day Caustic Sod« 

PUnt Capacity 



Jf th«.   net back for   chlorine   IH m, :,-.I ?)'•>: VJ be tî.'>$40.(!''-44 . . 
per ton   (au curvateci  with the   current  pr.ce  ci   tj;,$4G.OO per  tor,  f.:..i>. 
(iulí Coa ut), an . , 

If  it  is as:;:):r,M  that this   -nlor¡;>    r;  r,o!(J  -it a  v • • ry   S-JII  or 
no  profit   (considered an   a  by-product which oil* :u   nfficuh/  in   :t:; ui-¡  ,..ji., 

then i\.>r»    th«.   t-r^K^.--^.^ r_„. ^j_j__ -he 
p f Q( • e s s   m  j ù m i, e a   e ~, r,   i •  _ ¡:.-. -._•'..< a '___i . i ! 

Since   the   production  co^t  }••: <ùf.:t,. 
is  tirtimatf d as; 

V •.    ti, 

US$88.20   fwr  j   200/wJl  tor;. /. ..:   •••.;:•.•.. 
or 

US$86.00  for a  300,onu  tot. '/e :u   c^t:-  fo,:,j   r: ./.t, 

therefor»,   t'.'-   pn<d ¡ .t.. T. (\^.A  <: _i.;_:^ i^' :"-    " • 
be  estimateli a ó :   

US$40.20-13.fl/ton  rustic   rod.,   r'\ ,.;,-!•',JI  ;;•    .,   r.'.O.i.:.  '  : .; •• 
year caustic   üOúó  plant (or US$ii:. .-'.>-o/.l,   r';. < .....<: tu:  b-  :J 
on dry basis), 

or 
US$38.20-4 1 .BH/ton  caustic   soda   SO?,_ ^hjt.on  in   d   300,00-j  tra' 
year  caustic   soda   plant  (or !jr»$7fc . 4 v-'i""'". t.rrTto4-.     3„M:r   so-ti 
on dry basis). 

Profitability of the Electrolytic   Process  in Jamaica Moi.' fraseo im   'he 
Possibility oi Implementing the  Ref.ury  Comidcx 

The  price of  the present'.-   importai  rustic scJd   ir. J .~aic.t 
is  about US$50.üO/ton  50% solution delivered  at ,i! rana pijnts   ü.clucns, 
duties, transportation, etc.  «as calculated in Progress Re poi t of  5 th Ju:y,l?7i) 

Assuming that ^e  caustic  soda  producvd  locally  v.-       i   ix>   sold 
to the alumina plants at US$50.00/ton as the imputed, 

therefore,  th« profitability of the Electrolytic Process in Jamaica 
(before implementing the Refinery Complex) would be as follows: 

The netback for 1.1 ton caustic soda 
Tilt netback for 1      ton chlorine 

fttftl wetback for 1 electro-chemical unit 

US$55.00 

1MQ - 44t0fl 

US$95.00 - 99.00 

mam* m ItmmtÊÊÈÊ lâéaiaiÊi&mmum,, 
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Since   the estimated ptoduction cost  oí tlie electro-chemical   unit 

=    US$81:1.20  for a 200,000 ton/year caustic  soda plant 
or 

=    US$86.00  for a 300,000 ton/year caustic  soda plant 

the re f o iv  Groo.;   profit 

=    US$b.8ü-10.8ü ¡n  case of  a  200,OU0 ton/year causile  soda 
plant 

or 
-    US$9.00-13 .00 in  caso of  a  300,000 ton/year caustic  soda 

plant. 

In  t:.-.>  JLWC-   cd-jt :; ,   the  Grus:;  wtum would  be: 

(a) For a  200,0'i0  ton/year cvuctio   soia plant    - 
=     7.7Vw   if t^'--   net baó;   for ciilc-nne  is   UóS'l11.,'" , 
«     12.2%  if the  netbaok  for chlorine IG US$44.00. 

(b) -Tor a  300,00li   ton/year  caustic   so i.i plant    - 
«    10.5% if the  notback  for chlorine a, US$40.11'1, 
«    15.1%  if the  netback  for chi on ne is US$44.00. 

or 

or 

The   Production Ç:-"z tr, of C--v:stic  Socia and   th<-  Profita h il i ty of. the   Electrolytic 
Prore ss in Jamaica   if  the   Refinery  Complex  t.s lmplei-nnu u 

The situation  will change with respect to thf   following: 

(a) Fuel will become available at a cheaper price. 

(b) Electric  power will become available  at a cheaper price. 

(c) Chlorino ,   if produced  by the  Electrolytic Proo-ss, will 
have an assured  local  demand  cither to manufacture 
Ethylene  Dichlorida or PVC within the   Complex. 

Ai a result of implementing the Refi no ry Complex, a  reduction 
in to« local prices of fuel and electricity will result in improving the 
economics of the Electrolytic Process to a great extent.       Because the 
extent of this reduction in prices is net known at present, no attempt is 
made now to show the effect of such reduction on the production costs ai 
the electro-chemical unit in the chlorine-caustic plant. 

However, as a result of implementing the Refinery Complex, 
the price of electricity produced will not be expected to be higher than 
US$0.009/Kwh, and could be even lower.      In other words, it la mom 
likely that them will be • reduction of about US$Q.0Q3/fcwh from 
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USS0.012/Kwh pioviously t*ken as basis when estimating thr- pio ' t r 
costs of thr rWtrolytir; i roce ss ¡ri Jarwwr:, i.-fruf.- foro^.nu tri,. "" ' ' 
implementation oí tu«   H< ¡mety Compi«-x. 

For every reduction of US$0.Oui 'Kwu m thr prie.. (,f < ', .-..,- ... 
in this process, then   will be deduction .-,* at -,jt i:;j$2.f>r, ,< r , ,, !'../J'   ' 
chemical atut. 

Thoreforc Un« new i.xpecti-'ci pn.'j.r of fl,.'ctnrif v.f |,"^$f    r    , 
(after l.'iiple.Mentmij the Rfhncry frujfct) will if;..¡It .:, fe,j,i~V- •'-", .'' . 
oí production oí the e¡ectro-che:ni  al uni! " •-••'-    - 

from US$8».20 to U:î579.80 in a ?r.-:>,(,.->0 Ur y,ij: n,  .:,. 
»ola plant, 

or 
fromUS$BC.UO to US$77.6u in a   )iV:,r-00 ton. '•.- ur -,-„•:•   • 

»ocla plant. 

Assuming that the ivMtjck í;,i cí lcn¡.<: is 1!S$'«'."n,- • 
(considered »3 a by-pioJuct pnet to overcome trie (iiffault,   .-'.'••s"" 
disposai, ai, i to enhance the oconnn.ics of the otr.< r plant    •'»"»>•".• •••    •%  . 
in the susgi-sti-ü Chenncai Complex for manut^ctcnaq Lthve - •   r,''   " •   V 
or PVC), '     "         '• *' 

therefore this price will he í:ornpe«¡t.v.. with th.   ra>a 
of US$46.00/tun chlorine i.o.b. Gulf Coast. 

/-•ruó 

If It Is also assumed that this Chlorine is sold at no profit, 

|herefore th.••jajroduct¿ondeosts of chlonn« hv the f>c'roh-tjc- 
Process In f.vrai^ after th/ i~ple^L?Ill!;£.2'""~^ " '^~¡ ir^r7r^~Ír~í ~~ 
be considered a: US$3S.CM) pei tri. ~ ~'"L~ ~ 

Sine« the predion costs per electro-chermca, unit ir t'-is 
case in Jamaica it: 

US$79.80 ina 200,000 ton/year cuu*!ic soda plant 
or 

US$77.60 in a 300,000 ton/year cau *ic soda pio 

thaijifoi» the coiiti of production of caustic soda by the Electrolytic Process 
111 rait case would be: 

US$40.70/ton in • 200,000 ton/Var caustic soda plant 
or 

US$3l.70/ton in « 300,000 ton/^ar caustic soda plant. 

ÌÉÉ 
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If   this locally produced  caustic  soda would be   sold to the 
alumina  plants  at USCoU.ûO/ton 50%   solution   (as the  imported pnce 
including other exp^nspi, and  charges), 

therefore  the total m-thuck for.^K^lcctLo^ç^.omKaLMllLt would   - 

US$35.00   (for 1   ton chlorine)   + US$55.00 (for  1.1   tons 
caustic sola) 

US$90.U0. 

The Gross Profit in this  case  would be: 

*      US$10.20 in the  caso of a  200,000 ton/year caustic soda 

plant 
or 

«      US$12.40 in the case of a  30ü,lu0 ton/year caustic soda 

plant. 

The Gross Return in the  above  cases would  be: 

(a) 12.7% for a  200,000 ton/year caustic   soda plant 
or 

(b) 16% for a 300,000 ton/year caustic soda  plant. 

If, however, the prices of fuel and electricity are ultimately 
going to approach the corresponding  ones in the U.S.A.  as a result of 
implementing   the Refinery Complex,   then it can lx-   safoly assumed tnät 
the production costs of the electro-chemical unit in an Electrolytic 
Caustic Soda   plant in Jamaica would bo close to those of a large  „hlorim - 
caustic Plant ?„ U.S.A., but would  still be very slighüy h,g er on ac*cn,nt 
of slight differences in the prices of fuel and elcctncity.       In this cu,e 
the production costs would be  slightly higher than US$60.50 for a 
200,000 ton/year' caustic soda  plant, or sligntly higher than t*$S8..0 for 
a 300,000 ton/year caustic soda plant. 

ÉÊM J 



p.    in c^«i^^t_Í2-l'^^-J:i'i.r^-J-j-!ii~-'LiL li -il--..' 

The   n.ai;,   :.;aV-r».»l   r. <) r.r. :.< f *^   í   '   tr.i..  L<>.      ••    i r        •..*, 
limestone   (for the  proii-n-n o:  «. .tit-<;i.  i .«*. •••   n. : 1» • •• )   ^ ;   -        r-ä- 

The  manu'-vtup    of   r,j<: ;t»<:   s', :.i   i>   t:,¡.-í   ¡,. ••'-•• -:»   ' •,;       í^1 

In two miln c\* Mtions; 

In the  fust,   Soli A;; h   (oí   <   i!   ¡- '*   ; -'>"••>   ¡     ">'    '• • 
using  salt,  .i'-.-íor.i-i a-.i    ..i¡>   :•   :.••/..!'    i>.,:--.¡    • f- •     '    •;••'..» 
in rotary or  shaft f jn.j>   J. 

In tr>*; socon-l rr-.im ' •» titi i., -»../.^ "-- . » .- ; : . -- 
by further treatm-i of tr.. $>»u n -•. -'-lutior. i-; t. c .. .- ¡t< • -^ 
With   slaked   hr,<-,   and  th»*   s-ib ••• i-.'-n'.   -et i: .' '-!   '"    :•      ••   '•»'•    - 
calcium carbonate  {ron,  tr.     si iu'.oa oí  o«.   :.     .. -i  lo..     -^       *       'y- 
soda  solutivn us  t:.--n <.'i-m.vnU.it.  i to y,v.      r   . .-   ¡u ' •     •  •      .•;'-. 

for sale and ns»'. 

The   secón-i  ([ o M nor» of  m.jr.uí i   t.'.,;,   . i..   '- ••   ' 
takes place   in the   sod J  ash  plunt.       How-v.-r,   tr..-  two  i ;• :•'-   r.. 
take  place   separat- ly.       Thus,   sc**» ash av,iuu;u   in  t..     . .>.   •     a: 
cdusticiK'd With   slak*d  lime to produce   cu ;:;ti-:   - ia   ir-  a 'M"''    * - •• • 
where the  main inputs tn this eise  would  i-   s ...a a:.i. **:.: u:        r./. 

The  amount  oí  »alt    required  m  t:--    ?.  !v.y   F-   -    : --   > :.•   l   •• 
than the corroí ¡or-din:!  one  m the Lk-ctmlyo--  i to-•••.->.-.       l<-.ns l^r  '-"- 
production of 200,000 tons caustic soda  by trv  Solvay  ir   »•   ,,   *:••   .'. 
440,000 U>ns of  salt will  te needed,  when as 660,000  to-;   :-aii v.r. 
wqulr-d to manufacture  300,000 tonr,  taust.c  s^a.       Eit:.r all  t-:.. 
•mount of salt or a good part of it will hav- to :r  .ri.i.or*.» -.. 

Atad, a considerable  ...nount of  I veston-    w   i  I»    :      •   '   ' 
the Sr'.a-    Procesa.      Thus for every ton cru-tic   >.>•!.»  ; !    .t 
|.i -  é tons listone  will be   required.       The  tuu'y  v.   ;»: <  it 
Should be  of high quality, and this locally a*\»;U; I-    :ut   '•-*»   '•'• »- 
tmiispofUtlon to the plant site.      The costs    i th,    tru». portât,, i  «... 

mite the price of thés raw material      •   ídemb «» . 

ft» ««antiUes of a»ia«»»a itqu..^. us a»ùke-.ip fot th--  1JS>) 

%m, howt, very IMM i» this case.      Only -nout  U IL.  will U 
i-tjBlmtf lor th« pfoducti«« of eiw to« caustic ,ooa. 

JülMiifti A« MMHfoctMM «I caustic soda by the Chomical 
•ohray). wwlé mUmim» the pcoWem of the chlonne disposal 

iwdlii the t*t«l»lytà« fwoa*». y«t 0»« ••*•• *»^^«r Uttl« 

»oda »y W» ioaV«y ffootat.      Alto, atarti»« from Impone a aoaa 
Ui44l.0«/a*«*t lam. *• otÄ «í P»*««"1" •< 



Critic   sod* will unlikely be  tower ÜMR UlftS.ÔO -  100.0«. 

The Effort of hr!'iw^!ir¿ -ÍT JESJJMI^CSH'iE^P 9P t>* fW^UW Ç°^l 

The  availah*hty of ch«ap «te« trie  power as « fvsult of 
I» pit ,:«f ntin j  tb    Rrfin^n.   ('orrj lex ,   will  h tve   fitti,   effect  OB  the  production 
cost of  cau.itir   *oda  manufacturai by tV f.olvay   Process,   sircr  th# 
eoniumpüün of electricity  is not ass considerable   <sa »n the  Electrolytic 

Process. 

Also,   âlthoijv;   arr.rnom*   C'-ald  r<    produced   in  the   cumple*  at 
a  cheap  cost tran  hydros n gas obtained m the   Refinery  end  fron atmos- 
pheric  nitrogen,   yet  th»-   quantities  of  ammoni*   required  in  the   Solvay 
Process  as mentioned  before, arc   so smalt th*t variation tn its  pace   w«li 

be »gain  of little effect. 

As reqards  products  and  fy-pruiu  ts other  then  Soda A»h ar.J 
Caustic   Sod* which  could  be  obtained  in the  Solvay  Procès»,   it is  to L»< 
noted  that a very   smell merket is available for them in tins   CAR1FTA 
Countries.      Although  a product  such at sodium  bicarbonate   (rVsiang  Soda) 
IMS uses  in many  industries as medicines,  severa j <-s,  baking  powder, 
food products an! fire eatinguishers,  yet the  United fequliemertts of 
the  region may not Justify its mamuiactu« on a  lerje industrial seel«. 

I.       ftw Possibilities lor »he ffflfted Chemical Çyan>k« 

The expert was able  lo  Identify end to suoqest, éurtnf Ih* 
is assignment,  the opitmum  capacities of units of a Chemical 

Complex based on either locally  produced or imported  salt.       A preliminary 
study was earned out as outlined in a »»revi > •» nvport. 

It «ras  suggested that the Compfeji should comprise the 
fa41owlng units and capacities: 

a.      A CWorine-CausUc plant to produce  20ü,000 tona/ye« 
fustic sod« and abtut 113,000 to#>a/year chiotta*. 
Twt capacity «I «Us steal couid MOI a» larvi the* «us, 

*• 

e 
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4.       A VM9/1 CMonete  plant to ytud\tc*  IS.ÛQJ tons  mone n> 1/ 
Fwr. 

Tin Compie« «MI review* I  uriikr the present poss.hility of 
IteplementirtQ an 041 fctfin#ry project in J.J naie*. 

It li planned  that the  P* fim,ry Will  ci^fuc*»   Na^ht   <   «s   jr.« 
ef iti product!,  end the   Rrfimîfy Compi«-*  *>  ^ru;-<./.>*.J to ireiji.  ,   at 
tftftoivitt stages, « power pUnt *nd *n «luirai»*.*!'   »writer. 

Ifal Utottèttn 9Í tt^X^ni^i y^t-g-AL'-'-' ^-.HIK'^:i ?.-::.•..-«V T' 
•tili»!!* frati fit 

ti» following   Will r* Sylt fr rr   i.•.T,  »mplo.v-r,***,: ,., 

6)       Electricity end fa« 1  will  U   ivhlilk   it   • > e   t. 
prices thdn th /**• m%i^i.>(i in tfv pu -, ,<•.; ; 3!Jì • - 
th» chlcfira-cd JSU* plant «u*.« in« ut! i ... i .: ' 
Crwntic«! Cuir.pl*»». 

|M|     fi** availabàhty of   r^la'ivfly  >: t-ap  fvaj-M .«   ìv ri   ib 
IMlMiry will «••Mr**  th#» pvs<itility ut    ;.^..,,.,,   m 
tHrylen**  plant  by  tt i*.   £ trip** d-Down  (or  *r*   LHsrwr; 

fcftè)   A» Ammowm pro<iucir^ arut uuuìJ now ?»   d-î i*-i t<   t- 
CMMtUl Comble»   Sifi--t   HyJii j-'fi  Will   u1  *v<*ii«^l*- 
IfMB ttw)  Aefirwry arni cai. i«   s&parett-d J-U alleva 
It paact witri Nitrogen fixed front th* «t nospr,er<». 

fi» ¡HK^oSfil ca,'at-»ty of th*   /Viir.onia  ''• ¡I  is  §0   k>r.s '.'.*y 
tt satisfy ti»*   rv^uir»>,?)«• nts of an Ani..  ..mm  Sulfhatí 

•• well as  Iwca* end « *p«rt m«'.tt». 

i. e 

tht Anuftoma unit U-r^ui.»  »ht  diu   ini  pi,,   s 
fi s%wMMMNl, powei *r*J fuel Irum th«  k*fin*.ry  wer*9  n«rt 

Il tJSt SM* possible,   hawevei,  lo c©;n ficui an front'! 

¿d locally,  th«  m<inuf*ctare 
Sttlateat« fertili »e f IH»« 5yi   ari will be 
ma alternati»« C4M «f iti   ndinq on 

t mmfmum* feact*aer of th« 
A •OTMMftt «CMMWUC Vhpty «f a» Ammoni am 

tue pfiet of the 
f 

__^A_1ÉMC^»^MMMMM|h 
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It it proposed that a plant to produce 70,000 tont 
ammonium  sulphate fertilizer be included In the Chemical 
Complex of which 50,000  ton» will be conaumed locally 
and the reat will be fot ejiport. 

A diagram outlining th- nodif^d Chemical Compi.« to includa 
the  newly proposed units is  shown in Tigure   2,  page 2S. 

Howrvrr, for implementing auch a Chemical Compie« certain 
specific issues  oujht to br   considoed  such  a«: 

..        The electric  power and fuel costi as compared with 
als« where. 

b. The chlorine  markets and  the possible  production of 
petro-chemlcdli containing chlorine. 

c. The market» for liquid ammonia and ammonium sulphate. 

d. The overall economic* of  the project. 

a. '    The technical assistane«  required for th. development of 
iuch cornale«. 

|.        The likely  incentives and terms and condiUoni required 
to attract foreign and local investor*. 

9.       TIM stag« a according •© ertlich the compia« couM be 
»apierna nte>d. 

4. SwMÊrÈ§£M& 

Caaaav« is Inét^enous to Use amati«! ••* f«ma «all in many 
a***«»! countries.     Through tha history of Jamaica. Ita ^# *T* 

«£*- on C..»a M. »^+*^JZ£* Z£ZZ 
ft. tliaabath and Southern Maaeheater.      T*e pie* ree^m» a wemi nam« 
«4smate and a light toil el medium fertility and tmjflt tea wU m ««_ _ 
mmmì tana ro- toll af tHaaa IM*M. «**•* et*f •** •»•« ite*«--«• 

paaats cannot aa frown. 

_k,_Ma_M____^^ii^.___^__a>__atiaa^aM Amma«mW]BtaâWJlMB«lB«B^Éafliiaj^ajaM 
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Starch manufactured from CAIUVI 1» already being experimented 
with in Mexico. East Afrtca «ad other oountrtea. 

Other by-product» such ee glucoee and alcohol art being 
extracted for industrial UNI. 

Another potential ata of Caaaava Itarch in Jamaica u in 
Alumina prece aalng aa a attuino aid.     Thie will be dlacuaaad in the 
following paragraphe together with othar etniche a float) currently I« uee 
at eetülng aida In Jamaica. 

Caaaava ataren, like othar aterchea, oan be uted aa a 
flocculent for tiding the tattling of the "rod an*" »elduea obtained while 
procataing alumina fro* Jai ai oan bau* te. 

In fact, one bauxite company namely. Kaieer Bauxite Company. 
ha a already publlahed In a "Import on Caaaava Cultivation in ft.EUaabeth . 
Jamaica", that the meaite obtained by the Company indicated that while 
m «»collent eettling aid could be obtained from Caaaava. it would not be 
competitive from a iiaawoltl eaaadpoint with other tettling aida euneittly 
available. 

A aeoond bauxite company. Alcen Jamaica Limited, carried out 
•eme teeta oa locally produced cattava atarea and found that although it 
acta aa a good tettling aid, yet It hat deletertout effect» on other 
oeeratlome of their plant.     It la una» irte ed ta be re.poraibie for the 
clogging of filter» end for «te difficulty mat wtth la the recovery of the 
oauatlc eode from the ttauor. 

it, actuaUy heve economic affecta 
tamer tmaa ope rettene 1 m tictuaafaglrial aaaa while eeoeeetimj alumine, 
•a* the feat etili mmaiaa «ta« caaaava etaich oan act aa a goad et tiling 
aid. 

mm taaweaentative» of the 
ywt eataaUaa lally the 

»eeoeettanel 

lad fa>m aeveml 
m Jamalea that they did not 

far ita ata aa aa inda awl a I 
la 

.   *   — • •       —-    w_a ^^_. ^ ^Mttv- ^ eh* ^e^tl    a^t» .  . wÊÊ ejaajajB/ •*• amjene aa emane/ aa am? attmnaat» pom* 
,   -^-^^— ^M^m tf ^M4   BMIì âeemtm m oMemaeen ana 

-«f*    **»~i#*»*':»'ï»  « 
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The right concentration as w*il as otr/T M dor.;  .acor 
which the  operation is to  be  earned out,  M¡ th •:<•  <, »y 
eliminate  difficulties  such  as those met with  n.  r.ühr.c.rvi' n 
Operation?;  of th"  plant,   c.r;.,   th'.-  difficulty  in  i."•» 
recovery cf caustic  soda  fru;,  th':  hqjcr. 

In Guyana,   lü/.vrvnr,   such op- rati<.y,.i\  or t:-::.r   ioj* 
conditions have  been established, an'l cattava   stir-îi wu  '-.urn to  be 
economically competitive  witn othei   ¡»tarcho:,  «i..-.'i  in pu-( •• r-';:n-   iJ'.:r:ir.a. 
There is,  however, an  important factoi  whK:h ci.uiartei: "•- .:.  tr.'   :•      r-:  -, * 
Guyana,  namely,  that it is  ;,vuch <;oar:."r than t:.e   ree', rruu   ;i  J/wai . j,   ,v.ti- 
the  result  that th<•  rate  of   se-Unemat.on  in  t: •    ¿.•î:'.-  <-,:'  ..••"   ';  -,\;r.   :<. 
red mud being much higher than that <;i Jamaica.      Acjcr •.:::; ,iy ,   t:- 
Guyanese  bauxite company  us<"S only about   i  -  S  Ibr.  of    ur  r,  n-.r  r -   .:.uu 
Consequently   th(   variation  in  staich  puces  wiil  have  httk   • t'.<   'i  c. 
total production costs  oí alumina. 

In the  meantime,   it is un-Vrstoo'i   I h J*   the  al;. ,.:.•>  ç.cC",'S;r.:j 
companies in  Jamaica   have   recently established ar.or^^t t'.> ::;;<. :vr 3 ,  aa 
inter-company Cu:-,;mttee   to  further invcsti<;at"   t':. •   .i.v-  r.-f  .        .-,.   :;t .: :h 
in alumina  processing.       But the terms of  rr-fert. nc;«j und t; •    ;.¡an:; oí  ,

V
:í 

Committee  are   not quite known.      Also,  when   ¡u ; jr st¡r/:        t ,>    i.:hi';;.in 
of this Committee whether it would be  possible   tor ti.e ey,.-Mt   ic  :a/.•'•   IT:? 

in its activities, in his capacity as consultant 10 the jlDC,  he w.. s to.'-i 
that th« work of the Committee is still at an early stage. 

B.       Otter Starches  (Tlout)   Currently in Use   as g'-ttbnq A:J  ir. Aludir-? 
Processing in Jamaica 

The following  is the  *.„ uation at present in  the    ¡<\i.\ n'umin^ 
processing companies in Jamaica; 

U)    ¿»c*n Jf giaica UffllM 

This Company Imports from U.S.A. about 1,100 tons/month 
fill s bury wheat flour for this purpose at a landed price of J$90.00 - 
J$100,QQ/ton flour. 

ty cooking this flour la water and caustic soda a starch 
solution la obtained which will act as üocculenu 

For ovoffy tan of sad aatd   btalned during alumina processing 
about 31 I*, of wheat flour la used as settling aid. 

flaoa the Company deals with about 3,000 tons of red mud/day 
(which it epproftiaumiy aojial to the dolly production of alumina in their 

. T»' -«:.. ' * ¡À* '-j-rn.---* jj«K--fe:'f.í#fef!.iifegl?ia.   .-»-jai..W-  .»»-itttrìtf 
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therefore the   quantity oí wheat flour r*.d*<l 

«   Approximately 1,500 toni/month flL 

»   Approximately 18,000 tont/year. 

Ui)    V'T'ì'P* Part"eis -of lamJlCd i^i^^ 

This Company  imports sorghum •» grain from U.S.A.  In bulk 
.nipment.      Z I. O-J,  m a .ill .t AL«« -tant, and IH. flour 
obtained is used as flocculent. 

The Quantity  of red mud obtained in procat.ina alumina it The quantit> « lb      oC       in tiour 
10%  more than the alumina   produced.       Since aboui 
is used per ton of red mud, 

therefore the  requirement ui  grain flour 

- Approximately 50 tout/day .      of 

-Approximately 1,100 toni/month,      or 

• Approximately 11,000 tor.t/yaar. 

The total  requirements of *he*t and tonar*** ítaur for til 

•lumina processine  companies in Jamaica 

-Approximately IK toaa/d«y,     *» 

• Approximately 3,300 tons/month,     or 

• Approximately 40,000  t< ns/Vtr. 

Aiur the exfwnfio« of the AU*« pH«*. *©*•*•*. *• toiBl 

a»a)u 1rs ment 

• M,MO tent ftwt/fMr. 

•nietet *aart tnm fl**fl toijj» •• 
M afcla iMiirítlr atta •*• liW9 MM Of «*• 

it 

«HAV.. ^Jgf^ggjggjjpjl 
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MI;:.imj that the starch content in cassava is 70-75% on dry basis, than 
retjuir» niants of pure cassava starch for alumina processing 

as at present *    28,000 -  30,000 tons cassava  starch/ya» 

and after AI.PART expansion *    32,000 -  34,000 ions cassava  starch/year. 

• -..i-.'a  f)oif l« going  to be  used as  flocculent instead of purr  cass?vo 
>.,   then the  requirements for alu¡nma  processing 

as at present *    40,000 tons cassava fkur/year 

and after AlFART expansion  »    46,000 tons e "tosava fk   r/year . 

i'-i iiitities of Cassaci,  floats required  in either case   for alunani   i rocessirg 

as at present -    100,000  tons cai.^iva  rocts/y.ar 

and after ALPART expansion  -     115,000  tons cutis iva  roots/year. 

Í 
Í 

The alur* ina   processing  companies in Jamaica  an   actively 
. '   ', «tine,  the  best conditions under which  synthetic flocculenti would 

a.,vti economically.       This is riue to the following   two mani reasons: 

(1)       Quantities as small  as  0.2  lb. of   synthetic ilocrulonts/ 
ton fed mud would be-  - ventually used instead oí  the  present 
pftdVce of  25-3S lb.   flour/ton red  mud. 

(li)      ty usine   synthetic flocrulents, it may be ;   •    ¡le to 
aohiev« better sepatauon and recovfny of c : ' c  soda 
IfMi II»  red n>ud which will  be dumped,   uV. > avei iinçj 
tns- pollution eifert of caustic soda.      This is spv:  from 
II» economic advantage  resulting from »i.otr   : <o    ry   cf  the 
caustic sod«. 

Du* to thonn reasons, the Companies have embarked un a 
< trrh progrftrMM and eitperinwntal work lo establish the most suitable 
-.• m tyeoa c* Htm synthase iloocuJonts to te us*d.      This Programm« 

•if last for two to three ynars or •¥•» mos»  »ino» UM use of synthetic 
culenta in alumina prooattlMf is stili non-economic on one hand, and 
aus« on «it otiwt noni, «w »amiown 1 conditions lot using them an» not 

t luily ai 

~*^-^.^..r >:^ *...^*.*>»~^^-*~Êmm.-^m+*+m.~r«*«r-mm 
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The alumina processing companies have not carried out 

such research on locally produced cassavi starch « «• "^\^T 
to use eitlu-r os a  substitute (or other starches.      This attitude may 
be probably attributed to the following reasons: 

U) 

(il) 

(ili) 

The supply of cassava roots and starch in Jamaica at 
present lacks stability and continuity due to many 
Socio-economic factors.      There are fears from difficulties 
•rising from drought, lack of  sufficient transportation 
facilities, and  strikes or similar factors which may 
affect the continuity in the   production of the alumina it 
it depands on cassava starch. 

The yield of cassava roots per acre underlie present 
conditions of growing cassava in marginal land as an 
•gricultural product is relatively very poor.      This 
ranges from 2  - 7 tons cassava roots  per «ere  in Jamaica 
as compared with  20 tons or even up to 26 tons roots 
per acre in other countries as Brazil,  Colombia, Thailand 
and Indonesia. 

The current prices of cassava roots are very high in 
Jamaica as compared with other cassava producing 
countries. 

This fact does not encourage any thinking for the 
setting up of a  large scale starch industry from cassava 
in Jamaica unless different yields and prices of the 
crop can be obtained. 

However if synthetic flocculents will eventually be used 
it it more likely that a certain percentage of starch will 
still be required in tie operation together with the 
»vnthetlc flocculent due to certain ¿esirabie effects 
starch can produce.      The ratio betwean the two types 
of flocculents cannot be fixed at this suge.Jbut it 
my be about 15 - 25% of starch to 75 - 85% of synthetic 

flocculent. 

5» "Slowing iienttties would be requited after the 
•mansion of ALPA« ptant: 

n^aava Starch ;       I.IM *•>• (»« - Mg *». (2») 
lee ini — ««§••¥• stsrch/yesr 

«w«-«a rtoori •.IN^tOM (1«U - H .Hi *»• 
••• , sf «ttttv« flow/ye«*. 

(2*%» 

mm 
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The above quantities of  starch or flour can be  obtained 
from: 

17,300 ton«   (15%)  -  29,000 tons   (2Î/JC) ci cassava   rootr./y.-ùi 

E.     Availabljity of potential j^nd for Growing Cassava 

It it to be noted that potential land for growing  rsn^v.i   ¡s 
available  in Jamaica.      Apart from other ar^as.at   least the following 
areas were verified through Jamaica Agricultural Society and LirvJ Authority 
officers: 

W       St. Elizabeth:     About 8,000 acr^s 

'•*)     St. Catherine:    About 2,000 acres. 

Assuming that up to 20 tons of cassava roots cr>uM be 
produced in certain other countries, the potential yield i;o;n the. above 
area of 10,000 acres could be  200,000 tons of roots if certa;r. agro 
conditions would exist. 

T.     Estimates of Current Production and Acreage of Cassava in Ur-.aica  i9£7 

Tlk* following are estimates of production of bitter and r.weet 
cassava and the (sewage used in the year« 1967 - 1970: 

IYP> 

Utter Cassava 

im 
27 

ir mmm ib,) 

1168 

13 

mi 
H 

iâZl 

32 

_Area Harvested   (Acreage) 

Jiál 1968 

2498    1631 

•69 I I'^'Q 

not    avallai le 

IWMt II •ft 67 ( not available 

ftttl M II 44 S3N IS01 not available 

M êÊÊWf faiaaloa, Iff I,    Pfaperad by Central Planning 
Unit. 

IÉâ ptptr enUttsd -"A Prelis*to*sry Vlaw of Cassava Production 
m Halle«". NMiatwd by fee University of UM Wast Indies, 

»tMirtéad * iff t> 
I'Wi v 

liÉii^ttssMdBiÉMi^siMasslÉtÉl 
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Because the   synthetic flocculents nay prove to be  more  economic 
and useful in alumina processing   in the  near future,  it would not therefore 
be  reasonable   tc  .tart on an extensive  development ,>rogran!nc   for   cassava 
growinci with a  view to s et  up a   large  scale cassava   starch industry  on 
the  b-<s that  the ataren would  bo  used   for few years  only in  alumina 
proco ssiiw.       In other woids,  an extensive development programme  to 
cul'-a'e  iOO,nnn  -  115,000  tons of cassava roots would not be  safe 
(even if the  ¿reduction costs of the  roots  would  be  reduced consideiabiy 
and berone  favourable)  because  the  major  requirement  for such  larqe 
amounts of cassava and cassava  products  may     not   be-  cx^tm?  locally  af er 
few years when the   synthetic flocculents   become   more  economic «ino  uiclul 

to alumina  processing. 

A more reasonable  and  safe  plan would be  to assume  that only 
about   15  -   25'-  of the quantities   required  as flocculent  in alumina   ir.rijr.tr/ 
could  he of cassava  starch  in the  nrar future.       As a  result about 
17  300 -  29 000 tons of cassava  roots  could be  consumed by  the alumina 
industri'.       Apart from this amount,  one   must consider the requirements 
of cassava  starch  (and correspondingly of  cassava  roots) for other u:»es 
in Jamaica, e.g., glucose,   dextrin,  food,  textile,  packing and wocx. 
furniture industries as well as laundry and domestic uses.      These  use* 
would consume  up to 4,000  tons of cassava starch/year, i.e., about 
14,000 tons cassava roots/year  (taking  into consideration future expansion 

in some of these  industries). 

Thus    if cassava  starch is used as a settling aid and for 
other industries and purposes, a minimum of about 9 000 tons of cassava 
starch/year,  i.e., about 32,000 tons cassava roots/year would be needed 
in the  near future to meet all  requirements  (except that of cassava as a diet). 

From'a preliminary feasihility study on the manufacture  of 
starch and glucose from cassava which was carried out by the Expc:i: it is 
concluded that a cassava starch plant having a capacity of about 9.000 tons 
starch/year would be feasible under these conditions. 

On the above basis, the following actions .are recommended: 

ft)      Putting into procüce and making use of Agro-Expertrr.ental 
work done on growing of cassava whether in Jamaica or abroad 
to obtain the more desirable varieties at economic prices. 

The aim should be a yield of about 20 tons of cassava roots/ 
.ere, and a crop with relatively high «larch content, thus the 
pelees of cassava roots can be competitive with those of other 
oesseva producing oountrtea as Ira sil, Thailand and Indonesia. 

I 

•^•arii Éüai 
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Immediate  stcp3 towards this end should rx;  taken  by the 
Ministry of inculture and other appropriate  organisations 
to fuliii  tr • above  dim. 

(ii)      The bauxite   companies in Jamaica  should  bo encouri yA 
to  start on an artiv-- programme   oí  ¡"í, -non and exp^nr.cntal 
work  on carsuva  as a   setti my  aid.       Such a  pregiar; ;r,e   r. h r ¡:: 
include  a wide   range  oí testing   cor/üti'ns  or.  pilot and  iro;\, •• :>\\ 
scale  to determine  itnally whether or not casodv-j   rtarch or 
flour could be  used economically as a flocctl^nt «•.t:i-_-r alene 
or with other synthetic ones 

(111)     If the  results obtiiped  frcrn actions taken ir   (i) an:   in) 
above  are  satisfactory and ¡. io¡r.í .s.ro;,  it would  b>   r^a::   ,ry 
to organize  the  growing  and  r.jrKi-tinj   .Á  ooj¿sav-)  ,.:•,*>.; !dy 
on a   national or regional IWïSIS,   and  \o d. ai  perno p.".   v.-n  rao 
or more farmers'  co-operative  organizations  for th.o  ; ..; ..J. 

This would be  necessary to be   able  tc plan  the   r •.> ;uov.n 
of cassava, and  to guarantee  a  continuous  Supply w trv 
desirable varieties to industry. 

S.    Pre!|rriii>[aryifeasibility Studies 1, Ov,.Man~/-'i 'turino, 
Cassava Prode et s 

The following preliminary feasibility  studies for the manufacturo- 
oí Starch and Glucose were carried out. 

A.       Feasibility Study for the  Manufacture  of 6 .OOP Long  Tor,    ?ò li.lL.Jji._: 

{rom Cassava Roots 

(0    Availability of Land and Market 

The potential major areas of land available fur gre -win;  cassa va 
are 10,000 acres as mentioned before in this report under Fart  '..      The 
yield of cassava roots from this area could probably vary between 40,000 
and 200,000 tons of cassava roots depending whether the yield oí roti, 
is 4 or 20 tons/acre.     Apart from this potential land, there is about 
2,500 - 3,300 acres of land In which cassava was grown in 196b and 
1967 respectively.      Therefore one osn assume that the Island can potentially 
produce large «mounts of cassava roots If an economic market is also 
available to Justify the production of such quantities. 

The ••tímate of consumption of starch for food purposes in 
1961 was about 1.000 short tons.     There ht« been not much change in 
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this .onsunption pattar., since then. Ol thi. amount about liO-110 tons 
were imported annually, and the rest was produce locally. The imports 
and väUwz of   SUM -, tot  it od purposes  (1966 -  1970)   ar« givtn in the 

following Tabic*. 

IAB1L1 

Imports and Values of Starch for food Purposes :   l§€6    -    1970« 

Year 

19£6 
1967 
1968 
1969 
1970 

Impôts   (short  ton) 

182.2 
183.5 
189.3 
205.6 
318.8 

c.i.f.   Valu* (JS) 

20,780 
20,404 
29,141 
14tS0t 
54,192 

1 

u Source:    Statistics 

There is also a demand   for import, d  starch for mdustrl.il 
purposes (other than alumina processing)    . 

Table 8  shows the quantities oí Imported Starch for industrial 

purposes and  their values   [l%f> -   197U). 

JÜÜ-1 

Imports and Values of Starch for Industrial Purposes:  10C6 -   1970 1 
Year Imports   («hnr»  ton) 

1966 s»i.r< 
1967 671 • 
1961 65  .0 
1969 421.0 
1970 *•?.• 

c.l.f. Valu*  0$) 

•a ¿22 
•4.ÍS4 
it.212 
•1.111 
M .Ml 

fnm tfca èbovtt, 
consujnptloa of stiren lor 
•bout 2.000 tontvYoor. 

toJsly MMM *»t MM total 
• «t passent i» 
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AM it  Ifjm  this,  th«  follfiwinq   r»pr«-s* ' r".  *i.<    • -*      .•       - f 
consumatimi  oí   ât»K     fur ut r»r potential  ay..   *n tr,.   Ul.»- ¡: 

• Ft*  Glacis*    -nifi J.».» .r" ¿,00'    -   5 , t   :...   ,     ¡' 
• Ter Alumln<»   pmcssi'i'i is  A 

••ttiilij   «id r>,<tOu   -it,',     il;'..      •:   . 

Tor tt\o «hav»  rosigón s an »'"•"•virv.ic     * • 'y   •*«••   -•-..••: - . '   • 
*   starch  jilant  having a  capacity to pi.v.^ía   -*ü  ton,   ,f '.'i... ¡   ¿  ;<  -.»., 

Assuiury   that  the   yiriJ   of   st-»:rl'   'A'.II   :*•    i ¡ ••  .•    ."      • '   •„• 
root*, 

the«'ior»   th*   y if Id  w;ll   b»-   ¿J   t> -r. •>    A   i'nr:.    •. ¡ _. 

O« th#  basis  of  TOO  wortur. ;    Uvs ','• <-,   t •     '•-.'-• 
f «lui»merits  oí   cassava   root.} will  t#«   ¿4,i,'"">   to:..     • j>, 

• rid Ihc |.r;>ducticrà capacity    f ••      ^ii.-.t  w.i;  :..•-   • , r  . ••> 
st*rch/yi><ir. 

THIS c*|>«wlty  was thought  to  t*.   <->n  on*  »*vi,   r»-t :•'••   r *.n 
«  c*|»*c.ty lor «  meiium  plant,  «nd em th#?  on.- r hand,   it w H   tv  p.* u 
to th«  r*quir**rrwfUt ui  tb*>   starch mar*:#t  in the»   ¡slani  J g.i./»«    s 
manufactured  loe* Il y  from  cassava   starch,        (If,   row'-v*»!,   >: i ,   i, i 
starch Is used as a tattling aid for alur>in.i  rrorr^¡:.¡(   tí     'uru^-n 
re qui N menti of  sUich  in th« Island woulà  b*»  about  4,"00  -   iO.uOO  tor,*  yt• i:;. 

•üjfeh can Le  manufacturad from  c«    •»'.•.••.   >  .       :.-/   ..•   u  4s 
calkd UM   "W«l   Process"   thiouyn   •>-     iolluwuty   -t  ,., 

«    fltÉifilrCTÏ ti «Ti  ttTCH 

• Clot Hing of scraping  the   foot* 
• «Maharaj Of fri i «ling the   roots 
• tfllMCtlM of starch  #r J-t Extractor) 

at w«t starch <^y MV* «,K   s« pu it tor 
il t*paf«t0rs ana jet r» finirsi 

„«ml, MUca, vi SWfifr 

t* filter) 
• ifjlsn «%f Matti CèfcwlAskM DnarJ 

^.^...,» ^....... »^^BJg^^r^Jt., ^r 
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tlv) 

•   <4«w«tertng {bat i*°* drying)» 

w.r^ of Cis5^1 »9^» tn fttMicj, #fl4 iWil» 

kcltfM lt it essential  from the poi* <* *»** * ** 

cassava root» to the  stare* plant  (to Mü.fy<•» ^ 
êBd the  required  »pec i fioatto« s of th* »"J**' *l ; M||C|p-l,d tMl a 
Of th. producer, of «.M« «  »«Mi JJ•"» • ¿/¿¿".n T r-Uc«.. 
might be necessary to organise th* growing «<;•"•***" 
Z' i.flion.1 Ut», «nd to .leal P*rh^S with  so,,*   «ort of  one or m 
rarmers' Co-operative  Organiaatieni. 

O« the other hand, it *** found out durl»j this •»*£«£ 
.    %Lrt cassava root« produced in j-ma.ca acceding la the 

th. enfant price <* c""v* '^J.. .,roduceci .» not favourable at ali 
pregni .gro-pr-cUce and th« var*»••?^ C#$MV# f0oU> 
fof tht  ••Ubhthment of an acowowic ataren tna^rr ^ ^ ^^ ftfd 

* .""'r!'^ ¿PliKlnJniii lilt ^°«^ am*• a««*"* 
fttMttfl W8f M W'0 >M>S   tflRiiiaw desirable varietés at 
twhoth.r i,.J.m.i« « »^^,°^" 7lllil lit lM»T K """ ""^ 

Hetl/tfiW  fei ^*Jl Î^/K., £, N^competitive with thoae of other 
*. jocal price. *«•••*• £^" £d ^Und, a. well a. with other 
CO ••ova producing countries at wmz ,»*•J  • 
•torch producing crops as eot», oorghwa. o«c. 

J&jfet - fSàl83UM 
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Jilt Ui 

II* m» •* USll.20«.M i.oeo 

to.ooc 

- M—Mmtf <n**ört*<» 132,000 

• 
•«•U**ry ri*ntt  (of wturh 
MMMt 111,000   importai) 

ii.ooo 

• fWlflU  ft»Ì  IftSttMNO« 
!*•* •% ef import»* mèctufi- 
•fy «Mi HNipvMifil.i.«., ed 
•SS* .MO) 

44,Ono 

• gmcticm C«»t» 
iMhwi 11« «1 •*>»•,KO) 

MMMMtfy Mi  IfMApIMlH 

•ê.OOO 

H*i T6Î.00C 

,\ OtitiI C©M t«*m*t»t wnhowt 
fll.ftOQ 

01 

l.tM 
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utai. 

1 re»«*» « 5 Shift, «t $l.WA«*r    • uf*t!îî/ïï I r«"i«« - «i/tâ tatti •       it*.••/«•* 

4 tnniiH'it * 1 Shif» *t »i.«- «•.•*/** 
| M*ir.unan^ » 1  Shift «t 5l.*wm. 

...   s^toul of Opting .*< m^mtc- 01» ».«/to* 

Inf ivitign 

I  «•cfptary. Acr©«i*tir»f Cterk •«• 
Sff«kM|«f) •  I   •*** II.^»—" 

! »tone« Of*f»«* • L^V*. 

t Mint"«' « i mam •• II.*/**- 
| OwtRl » i •***• •' •» ••**•" 

.*    §wk-t**»l withoal MtftM*' 

OT      . 111.40 » 311 *•* +f 

mS   %m*~WUl lot •**•#**•*•* 

• • »••« • >»-wc'i" 

,%   TM»t tekwit «•»*• 

«til .i©e/v*«« 

• .00/<Uy 
4§. ©©/#•* 
S4.M/ÜV 

• vtiiit.it/** 

- —HI •***•* 

• IWH4I.W. 

• ••• 
« «III4.IMM 

,**! 
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im« « 7200 hour« at  l.U(US)Awh - US$3i,000 

Lai 
ttf.l Kg. etlAowr 
1^., «tout 1M.700 f»u/y«*r 
ft 11.T UaV/f«l. 

Ut 

I*., «tout Tf .in.ooo a«U./V«ar 
ft Uf4/W00 «Alt. 

so.ooo 

ifaW> 

fmti Aaawal Pt©4urti«i Catti 

Co»t tar lea* IM »«If«* 

TÍ8T 

-        Ufc$74«.l 0 

•    üi$   |?1,ff. 

C.l.f. 

tJtt» 

f ¿M «I «MIM.ff 

of starch fof Ir lustri*I uaat 
tfeat this %rvil also ba tha 

•Jtf7V0fOO0 

a ttf Sl.iff 

• «.m. 

• .•"» J 
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. IM, lo.,l c««. roots wruM  b,  av.,Ubl« .t • 
p„cc of USSll.W -  ll.MAon. 

mentioned be for»  »n this «lady. 

,     .w    M,n,fa-ture  of  l.nno tens GjuçoggJteai 

requirements,  whetr.tr  in the 
impon» d. 

the import» of Glucose 

shown in Tati*  l> below. 

form cf Glucose Syrup or sohu, 

,nd thaif valu«» (1967-1970) aw 

yMf*   » 

Year 

1§67 
IHI 
lt*9 

Import» of Giucca      **7 

•   Import» (»hort ton) 

If 70 

1.4S1.2 
1,35».* 
î.lOt.3 

cl.f. '-'»lu*   0$) 

175,5*4 
1*7,438 
$10,003 
117,12* 

TM «ran* «•*•* 
y**rt 1*7-1*• » war l.lii < 
1971 «né 1§74 w«*W ••*«•*» •• 
food «ni »ttstry !•*••***•• which 

.„ flMOOM Ani* tí» «*» 
ft 1. W«* «•* ««•  ""ÍTUIIJI 

ovin« to tí» «n»»»*« *• •«••* 
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If export to other GARITTA Countries  is estimated at half 
feo local requirements,  th**n the capacity of the   surest«;'! glue«-. .<>.   flint 
could be assumai   \:> be  3,000 tons/year   (syrup and   solid). 

(li)      Manufacturing   rrocoss 

Glucose  is manufactured fra-n  sMrch  os  i,iw r-vítí/ndl. 
CaSMva  starch or  otr.'-i  import»'S   starch  car.  \*¿   ur-d.        Starci)   is   rv 
In a converter (made  of acid-rcsir.Unq mat»1 rial)   l>y   h' atir.j  ¡n  p,rr.-;>'.; 
•eld.      The  solution  is neutralized with  soda ash  and  iilu « < ,   thon 
concentrated to about  30   Be.      The   resulting  syrup  ¡:.  decerns«: i  with 
Activate i carrot.,  and evaporation   is contmaed ani' r  ;ro3Surc   ur/.J   U.' 
concentration  Uu^nos 42  - 45  Be.       The   re:>uit:iY._i   il! i-.'o,- Syrjp  <-oi 
Dextrose,  Maltose,   Dextrin än<i water and is  told c;t'-.r-   is  ..acr.  or 
be dried between two steam heated chromium   drum  :cll-r¿ until   t\ 
moisture ts reduced  to less than  5%.      The   solid  is  then scraped  oíí 
the  rollers und ground to a fine powder and  sold   in re ust .-c-} r'' 
plastic bags. 

Glucose can either be  manufactured   by the   "("uiitn;uc,s 
Process" or the "Batch Process". 

i itrv-r 
l:t.l/^-'i 

iy 

tuo Preliminary Economic gtudy. for Manufacturing  3/U    ;,fr,j  Trr? 
Glucose Syrup/Year fry the  Continuous Proco s¿ 

C«Pital Cost Estimates 

1.1 acres at US$1,200 

U£$ 

1,800 

0.000 

Machinery and Egulpmeat 
Machinery (imported) 240,000 

Other Equipment and 
auxiliary plants toi which 
USUO,000 la inserted) 20,000 

n»lfM and Insurance 
fabout t% of imported machin- 
Tf ta* aquipwaat, i.e., of 
»1*0,000) 10,000 

SwdeMt Coats 
fcfctvt If« of liaftnad lte*a)       40,000 



Ll£Jii-:*--: 

11», too 

Il , _._.,   MiP^* •' ' - JMWLA^IE*** -**'*li*iji'""•h^" 

Dffit fi -'u1£ Cl*  y» *m» 

•t.toe 

I ,IM 

f ,000 

(Il 

t   ron -*r i 1   ttiiHl •*   11.«*'^w« 
• HMit.tt/éay 

1  Oftrvtou  ii i   iiiiH» •! II.Wh«*? 
• train».i« '^> 

l.«.. H«l*l.If-'-tor » to.» « m «toy» 
• UM*o,»o/y«.ut 

§UUf££X.612û 

I   Manager it UM 4,10«/**••» 
I Cfc** * I  »h*11 «l tlO/»ioiW 

• VM  l*.*0/rt*y 
1 Guard x S »hrfu tt II.•©/***! 

• VMM.M/d*r 

.'.   t»b~to«1 without MiMftt üM4í.*0/d*y 

«     • u.M « Sit P»M 

.*. **-t»Mi ft» iipwitt*i - »Mii.fiMptw 
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Ili'l 

CtWHftt€*l» 

38J i J1- J 

1,200 

ttlilUttJ 
ÌN»ctrtdty 
IM« s 7Ì0G h il 1.6 US/.'K.wrt 1,001 

Iti .is N*t °îi ^.     r>r 

€,••#) Hi oit/il»y ,       m 
1007   gal»/day,               ot 
IO©?  « I0t -  ¿02,100 g«l»./ye«i 
•t   II.F U.S.^/fai.   • 36 ,4Ir. 

W«t*i 2, co») 

Annual fieénctto« Cost« 574,^00 

<*i Coat/Ion? Ton Cilucoac Syrup 
= US$19*. 

Uno« the  price of imported Glucose synip is US$202-2l2/ 
IM, tel», and ««urning that • tailing Prtc« e* the local projet xs 
•J§§§«7/ton, therefoic , 

1 Satos 
• %,9H ì<m tons at üS»2O7-US$t*l,J00f .*.  Gu. SP Trout 

1,000 - S74.SOQ 
i.seo. 

um* 

m IHM it»» nt 

•têUat***« M Viim/toii 

13%. 

t?.n. 

*» •*•*• •••»• *• **•«* wouid te fa.»ibi«, 
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(iv) pr<-b,iilLnaii_r ^n^rric  Study  «• K^n.ifactunno.  3000 lora Ton» 

land 

guildims 

Machiner/   an 

a    -    Capital  Cost  estimates 

1.5  ac:«s  at   US$1 .200 

:i ruiii?r-.-:-nt 

Machiner/   (imported)  US$182,000 
Other Kquiprrv. nt and 
auxiliary  plants  (oí 
which  US$ 10,000 
imported) 20.000 
Freight and  Insurance 
(8% of imported items)       15,300 
Erection Costs 
(16% of imported item«)     30.700 

-    Total Machinery and Equipment 

.*. Capital Cost Estimates without 
contingencies 

Contingencies 
(10% of Machinery and Equipment) 

,\ Total Capital Cost Estimates with 
contingencies 

US$ 
1,800 

1,000 

241,000 

2*7 ,800 

20,000 

US$277 ,000 

Ptpyeciatiofj 

Intent tt 

Maintenance 

Inaurane« 

MÜÍ ÜÉM 

-   Production Costs Eatimate» 

(IS y«ara) 

(7% oí Capital Coat) 

(3%) 

(0.5%) 

(2%). 

¡maMmám 

11,500 

11.400 

• ,»00 

1,4M 

1,444 
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Labour 
Qpgratinq and Maintenance  (IS men) 

I Foreman x 3   shifts at US$2.0G/hour 
- US$48,00 'day 

4 Operators x 3  shifts at US$1.60/hoar 
- US$153.60 /day 

I.e., US$201.60/day 
or,      201.60 x 312 clays 

- US$62,900/year 

tow Ma tenait 

Suj>ervlston 

1 Manage i «t US$4,200/ycar 
1 Clerks x  1   shift at US$Ì .C "'hour 

« US$ 2S. 60/day 
! Guard x 3  shifts at US$l.U0/hour 

- US$24.00/riay 

.*.   Sub-Total without Manager 
- US$49.60/day for   supervision 
or 49.60 x 312 pai J days 
- Ui$15,500/year 

.*.   Sub-ToUl for Supervision = US$19,700/y.dr 

,\   total Annual  î-abour Costs  « 82,600 

lurch 
2.9S0 tons/year at us$l30.00/ton=   333,500 

Chemicals 1.500 

lUtUUSf 

26Kw a 7200 h at US¿1.6/Kwh 3,000 

r*i 
IM •§• «IIA 
7,000 Ko/áty 
1,Ut «aia/day 
1,0*0 li SM - 411,700 »als/W 
f* UaWU.7/|al. • •2,400 

2,600 

1Û*M 
. i. 

•«• 
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\    Pn :ucncn Cost per Ton Glucose Syrup 

•     595,800 
3,000 US$198.60 

Profitability 

If selling price is US$207/ton 

.•.    Annual Sales    = US$621,000 

.-.    Gross  Profit     - US $   25,200 

Return on Investment 
•  25,200      x    100 

277,800 
9%. 

If the   selling price of Glucose  Syrup Is US$21 2.00/long ton, 

.'.    Return on Investment    « 14.4%. 

In this case also the  project would be feasible. 

6.    g ther Activities 

A.      Evaluation »f *  T i• Manufacturing Plant in Jamaica. 

The Jamaica Industrial Development Corporation ask*»d 
the Expert to pay visits to and evaluate a plant for the Manufacturing 
of Quick Lime and Hydrated Lime. 

The Expert has given his recommendations to the flDC, 
but, because the publication of thee« »commendations may disclose 
certain details relevant to the plant» it was thought not to do so. 
Only some facts and some data pertaining to the analysis of the cost 
of production of lima and the sailing price a a» given below. 

Site and Property; Tha factory it located in an ara« of about 
SS acras.     The property alao inchjdaa a aacond area of hilly land 
of about 900 acres in which quarrying la taking placa.     This if 
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conm.-ct.-d  tv th.-   firn  area  by  moans oí <i  road  tr.at  r.asvd   thiol-'. 
other prupt ity. •   <•-..,.. 

BüLMSteÜJÜs: The  formation  shews  the  presence  Uí 
"Lime s tum"   :..«•.,   Calcium Carbonai..-)   iit unlimited Cantiti*• •;' 
It ti ir, many places covered with a  sup-ríiciul  layer a „lumina 
that can be 10 -   20 ieet in thickness. 

^Mm- After quarrying   (by  ,r.ea:i:¿ ci   ¡r.dir.j   j-v 
«   small mobile   pnv/er ••jen.-nting  unit,   and >xil- ":;r ;   t       - ,-k   ¡-       ' 
ammonium nitrate),  thr>  limestone is cut by h<in: te'ir  te'; •'< ••", r ' 
about 4 - 8" in  diameter.      These are  earned  by truck Vine   isiv,iy. 

It is  to be   noted  that there   in.-  r,,.  :»,.rhar.icul  c  s-. - 
or the so-called   Vibntmy  Ciri^iy  iVeoer.;   ir.   ..ir.-    .n  tr,.;>   4. • r'd'r° '.':.'." 

Pilot Operating  ffr  the   Production ci Agg-e --U.:• A  rn-iï   rj-t 
operation was installed  n».»ar the quarrying ire  icr the  i.rc'j  •- - 
aggregate for construction purposes  (maicirrj condir   J'••'";.' 

Although  this could  be a good pointu!   t .-<• ;•;••,   vt 
it seems that it was not  sufficiently txploited. 

ll»S-MilJl_floç'^l: The main product ir.  Q.KK  LI:;,,   (i.e. 
non-hydrate ri Calcium Oxide). However, ,;„.st of fa: , :. ;.",-•" s 
hydrated at the factory to give Hydrated Un.. wh*ch L, p-ac;••.•'• in'* 
3-ply bags when »old locally, or in 5-ply paper bags wilt.Tl ex 

The relatively small quantity of Quick line which is sold as su^ 
to Monymusk Sugar Estate  is delivered  in retuinaLle  stt • 1 diu.-.-is". 

.The Man'Ua£îl'rtng   Procpssj Limestone  (4"-8"   from the quarry) 15 
dumped at the factory,  and then fed" from the tor into 2 Vertice-1 
Kilns Oach working separately).      Bunker-c luci oil, a irr ¡a- • ,••- 
It injected into each kiln from  below.       The  process  cf JIT.   . t..;,- ' 
roasting goes on for about three days in the kiln whim OI'M'-^S' 
continuously.      During this step Carbon Dioxide gas . -   J.es  ari 
Üie conversion of the limestone into lime becomes complete r« JI 
the bottom of the kiln.      The lots in weight due to thu ccr..     üion 
Into lime it between 40 - 44%. 

The company claims that the quick  lime produced  has 
• composition of 98% Calcium Oxide.      The oner 2% would be  u . on- 
voitad limestone and other Impurities. {Chemical Analysis earned out 
Jy tha Bureau of Standard» at the request of the Expert, confirms thus). 
Quick lime is collected at the bottom of the kiln avery four hours as 
fairly brittle stone. 

UCÌÌ 

_ü^»4al 
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The   major  part of this quick lime  is crushtd to Jest 
than 1 "  diameter and hyci it.'d  by a Idinq water to it in a hydrater, 
a  process whicn   lasts  for atout 15 minutes ami ta accompanied 
with the evoluti   n oí    re,it j-omts of  ht at.       The fir*» particles of 
hydrate:   ¡i::.>    ^r. '¡a;v.i  are tiicn pulverize.!  by  means of a hammer 
mill drivi  packe,;   in  papr bays  by d  r,\>. caracul i asking machine. 
Hydrated  line   is  comp ^ed of 7 5"   Calcium  Oxid<   anil  25%  water. 

There are  three kilns in the factory one  of which it 
out of use  at present,   being  too old. 

Material   P'htncg.: 

1.25  Linestone  he-atirvj, 0.7r> tons quick,  lime. 
0.75 ton quick lime • Ü.25 ton water *   1  ton hydrated  lime. 
1  ton hydrated lime produced required  é0 gals fuel oil. 
1  ton hydrated  lime is packed  m 40 paper bags 

(each  bag has  a capacity of   56  lu.) 

Production Cofts: The company has  . • • .'.   jiven a glo*<il 
production  cost  for hydrated  lime da J$17.4u/ton.       This was Used 
on a fuel oil price of J9.75¿ /gal. 

The  company estimates also that limestone cut to 4*  - •" 
In diameter and  delivered at the factory near the kiln would  co-.• 
JSI  20/ton,  and  therefore  1.25 ton  *ould cost about J$1.S0. 

The following is the analysis of the production costs 
per ton hydrated lime as calculated:- 

Ume stone  (1.25 tons) 
Fuel Oil   (60 gals) 
Electricity 
Lubricating oils, gas, etc. 
Supervision and labour 
Containers (40/ton at 8¿) 
Maintenance and Repairs 
Overhead* 

1.S0 
S.80 
0.20 
0.25 
4.00 
1.20 
1.S0 
1.00 

Jl     17.45 

gallina »rice»; JI2I.00/U» quick lime 
JI32.00AOA hydrated lime. 
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The  Amm*l  fVer!in<j  Cor-^r,/   Ii-ut.  !     K 
allietane* f,o-n th*   JILC  r»v«iciing  »n^ru/f — nt o/ , r' 
•meli plant for manufacturing mured fertilizas. 

'It   út     it.j 

The Expert vnttt-d m.  Cambín/,   imi r.n 
|ramm#» of  p'odi^-tion and th*-   re^m-••:<• ntí w.»:i  »•. 

I»P»rt •«netted  to Add « compact granula tor to ¡rrpi.  -   m*.   rr. „.,,.. 
O» hit advice, and after contacting  manufacturas „,,,;,  the  _-r,p.i; y 
•lattee the necessary stops to acqui r*  the granulate. 

thf   f, r< *\ jet. 

y 

C'     fflffiL£LfJiL>.-dr.i Technical Asistan .-  tr. n —   ....  .. . t  ..  , 

Assistance Wdt ««tended to: 

Différant départants  of the flDC ar.J  j. J!ticu!.i:¡ 
the I nevati ve « Committee in conn» -*i.,r. w¿r*   -t-:-<- s 
•I certain projects for the applicator.    <i th-    •   ^-   «1 
Incentive«. 

•        Som« Industrial enterprises regarhnd  f,-   iia':; 

•Uns for industrial  realeren and lutare  Jrv< Krrnrr.t. 

Kecommendjtion« and  comments on certain niattor; 
•ubmltted to the HOC Authorities, riw   prwiou?' an< 
the present    on.  Ministers of industri . on their 
«Htuest. 

ttudud fot «i*nrïf,°!?9 **  ,0m< * me *re,S and n,mcs of *'*•«• •«Mleii for the JIDC and sorte enterprises:- 

• Appli Detto« for IVC rtain manufacture. 
• Application for the sâe,«u facture oí compounded retins. 
-        Application for the manuiactuie of Aqueous Latex 

Di toe relent. 
Application for the manufacture of Synthetic Resin 

«•atetas (Alkyd Kasans) and Synthetic Resins 
•f the Thertaoplattlc and Thermosetting types. 

of a FVC-coated foam laminato. 

. 
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MjnaUc-tuM'  oí   chnntc.il  .. ¡uittv«-*  to  im|>tt/vt.-   th<» 
tfficioncy  i'f   ;'i' •»      ; «. * i i • r s , 

A  i.-s. <ii'-vi   !!"."  :'..;.i» *:    v.-it'i   th-   Ijrvüü   vf   Ita h-i-mi •< 
on  the   encoca        *.    t  of   chloi.:v   on   t-.    r-t*l 
»lPy  oí   p! •;    ¡í"     !,t   i Mtf.        fthisi   s»tu iy 

Wd§  fT.ó ¡,.   ,-.r,  t',.    r.  u¡<    t  of   th.-   Muncq*>i  of 

fh*   i ry   t>w,k   p;- |. • t). 

- Mtnuf-i^uif   oí  Ci.» ">.•*•. 

Dttails  of  the  work   -iorw*  to  .0*0.1 st  in  for^uUhnM   |>Un« 

for r-^arrh  and •!< v h i-u-nt is   noi ,iistu;- -s  r. <*>  -t  tho  n-qu. st 
of the   miu-.tii.il  -nt rptä. s  cono rm-n,   for OíA   ou.  o   ^ tition  r-i^ns. 

W\ak   i!••:••   crv« !•. 'I   c»l'   •  vi   »V    I..   •.!.••": »•  '  ,   !"»•»-•• i.-i ;   at 

difi-T ii«   1"V. !;-.  alt   i". !i"j   i'-niiMis  .in«!   .|i a"!   '• »»v • • 

An inn R   tuoj  ch:,ou.-   ,uti tow.   f ho o  w,f.   In.T'.v.r   P/,a r 

OÍ   Xììf   li.tomaU   aal   Ato::.if   Ay- U< y   cor.-. • a ao. ,   la-    p'        a o a* /   -. 
sottin-3   up   •«   t.^v. 1.--Ü   j :,*•<• r   station  of «it-Mjt   ao. MW   o M .    '•   '      -•'•'» 
t)„-   prop   ::*..:   (   .   .-.i    -1   C'^.pliX,   K'-fin- iy   •'<. :   A" >    o.i v..-K.:   i   !»••.' - 
as v."il  as oth-r industri» s wtth<n  reach  ni th.-  p. va ¡   -tí»,   ru 

7.     ^•|l:n7l'.:ìj   '  ' i)\ 

The E*i*"rt wish-'«  to fxr>rr ss ho--  tr!.n>~   t -  la    Jo   IK-JII 

Governi-M «j.d Jamaica   Ira.ao,t:iaì  :    v.-lofar.-T.t Cric,   .1.  f. a.'.   .-•!.» ' 
end  io all   iVp-ntT.   riti,  ana   ka. '.:..:v '   who »ìSIMM   hi"   tu l.!ol   :.;s 
work.       Specie  thariha ta  Mrs.   n.Ko.hnson fur i»« r co-       rjtic     M.-ì 

the  secretarial work   cìonf . 

The Expert wish's  aise to extpml  his •- ; r • ••   oton t«   lh#» 
UNDP authorities In Kingston »ni to UMIDO «uthoiit,-  ... Vorr., ,  ils-, 
to Mr. K. Vyas-jlu, UMF>0 Senior Fi*ld Adviser for «st^Uf...   ., , i < : ao.iayt« 

m«itt during the assignment. 

j^^ta^^^^a^tt^MâÉMÎina j 
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