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During recent years tha plastice industry hes aseumed progressively
increessing importance in its impact on everyday life _n Trinided and
Tobago. This is evidenced by the growing use in consumer goods,
industrial materials, building msteriels and adhesives of plastics.
Domgstic consumption has climbed from a per capita value of 2,5 kgs.
in 1966 to 7.5 kgs. in 1970 and 14,2 kgs. in 1980. This seemingly
impressive growth is dearfed howsver when compared tuv per capits usage
for 1980 in developsd countries of USA - 56 kgs., Cenads - 45 kgs, and
€urope - 32 kgs, Domestic consumption however is projected to reach

34 kgs per capita in 1935 or & totsl annual consumption of 21,000 tornes.

An analysis of the industry in Trinidad and Tobago reveals that ectivity

is concentrated primarily in the polymer processing area, with negligible
activity in the upstream resin producing field. The development of an
integrated plastics industry can contribute significently to the
industrialization of the country. Trinidad and Tobago possess certain
advantsges that promote the viability of such industries and serious
consideration should be given to their estsblishment. The pclymer

industry is structured as follows - the production of resins, and the
subsequent processin® of such resins to finished products, In Trinidad and
Tobago esctivity is ~oncentrated on the latter, Figure 1 lists the mejor

recins and quantities currently used.




FIGURE 1 *

Resins Estimated consumotion (tonres)
Polyvinyl Chleride 6000

Polyethylene ‘ 6000

Polystyrenc : 2200

Polyurethane : 1400

Polyesters : 600

Acrylics : ‘ 300

(Methyl Methacrylate ‘

Monoser)

In 1981, the major user of urea formaldehyde resin, Trinidad and
Tobago Bagasse Products Limited ceased manufacturing oparations.
At peak capacity, this plant could utilize 1500 tonnes of urea

formaldahyde.

Thermoplastic resins account for spproximately 14,000 tonnes, with
the remaining 3,000 tonnes beiny thermose:ting resins. There zre
sbout Pifty (50) small scale enterprises which manufacturs a range
of products. All resins usec are currently imported. Fiqure 2

lists typicsl products manufactured by the local processors,




FIGURE 2

Resins ., Products_Manufactured

Polyvinyl Chloride Roll flooring, upholstery, laminates
sheoe components

Polyvinyl Chloride Pipe and pipe fittings, slectrical

depending on caompounding conduit, bottles

Polyethylens Packaging film, file for building
constructions

Polystyrenas Refrigerator parts, applience housings,

food containers, framed insulation

Pclyurethane Furniture, cushions, carpet underlay,
mattrasses, sutomotive seating

Polyester reinforced Bosts, water tanks, bsthroos sinks,
shover anclosurss

Acrylics Signs, Lighting fixtures.

One mechanism in an overall strategy to dsvelop an integrated polymer
industry ir, Trinidad and Tobago should be the expansion of the processing
industry as this is a3 major sarket for the other ssctor of resin production.
The proliferstion of smsll enterprises is not slways s disadvantage as apart
from reduced initisl capital outlsy, the size of the plant does not grestly
affect the cost of production, and in many industries small enterprises can
be very competitive ageinast larye mcnufscturers. The consumption of resin
is wholly dependent on the growth af the processing industry and therefore
emphasis should be dirscted to incressae the number of processors, while at
the same time increese production of individusl processors. To thle.ond

several factors that plagus the local industry need urgent sttention.




Thesa are:-

(2)

(b)

(c)

(d)

Shertage of Skills

There is a dearth of trained persons in the country in the
asrea of polymer technclogy. In addition, no facilities or
courses exist in the country for training perscnnel in this
area. Scant inforaation on the industry has so far been

co.piled-

Cost of Manufacture of Diss, Moulds and Tocls

The Metal Industries Company sst up by the Government of
Trinidad and Tobago provides such a service. Howsver, souids
and dies made locally are more expensive than imported ones.
This problem will have to be resolved if competitive products

are to be manufacturad.

Quality ef Raw Materiels

As asentioned befors, 100% of the raw materials are imported.

In the absencs of any organization oversssing {he intsreste of

the manufacturers or & centre capable of testing and cortifying
incoming materials, acceptance of substandard mssterisls can become

8 COommon gccurrence.

Plant and Mschinery Maintenance Services

Thers 1s no recognized workshop or facilities for the mainten:nce,
servicing and repeir of maichinery used in the industry. Skilled

technicisns are criticelly needed,




It is felt that an efficient local processing sector supported by
the necessary expertise can produce quality coods at competitive prices
and hence pave the way for significant export market for finished products.

Thus a Ressarch and Development Programme must be planned and implemented.

The other major sector of the plestics industry is the production of
polymers. Resin production has teo stages, the first being production

of the monomer; example the production of ethylene in the =manufacture of
polyethylens and the second is the polymerization of Lhs monomer to make
polymerized resin material, The different steps involved ars all part of
thes so-called apparatus industry, which require high investments, intensive
automation and sufficient plant size. Several favcurable factors indicate
that economically viable plants could be established in Trinidad and Tobago

and in depth feasibility studies are rscommended.

As it is not expected that the requirements of the local preocessing
industry can abscrk .« .3 proportions of the output of such plents, selling
on the world mur: 5. mus® pe considersd. Here a repidly increasing market
for plastic products and hence reein is noted, Per capita consumption is

expectsd to increese from 23 kgs in 1980 to S8 kgs. in 1985 to as much as

75 kgs. in 1990, Indeed, by the year 2000, it is expected that the consumption

by weight of plastic will surpass that of steel. These increases indicate the

magnitude ¢f demand expected.




CONCLUSIONS

1. The polyrer industry has considerable poterntial for making
a significent contribution to the developmesnt of Trinidad

and Tobago and the Caribbsan region.

2, Maximisation of benefits could be obtained through an
integrated plastics industry. Initially, plants producing
resins in high demand are to be considersd. (Exzeples of
such resins ars polyvinyl chloride, polysthylene and poly-
styrene). The strategy involved will be the selection of
thy most efficient ﬁiaﬁta and technology so that products

will be competitive on the worlo markets.

In psrallel with this activity, the expansion and deepsning of the
local precessing industry is intended, both to satisfy increasing

local demand for products and to creets larger markets tor resins,
There is the need for the:

3. Development of standards and implementstion of quality control
methods to satigfy the particular needs of tropical environments
and the implementation #” quality control improvements so that

external markets may bs served.




RECOMMENDATIONS

1o

2.

3.

4,

A polymer 2nd plastics technology centre should be established
in Trinidad and Tobego to serve both the national and regionsl

needs, Awong th several functions of the centre would be:

- Technical Informetion Retrieval and Dissemination
- Research and Development
- Technological Services - Tasting

- Consultancy
- Trouble Shooting
- Maintenance

- Trairing.

A detailed survey of the needs of the region should be car.ied out
with a8 view tc identifying suiteble polymer resins for locesl

producticn and the specific areas for downstresm production facilities.

‘Sensitising' tvpe conferences are reouired so that key personnel
from both the private and public sectors may be in a better position

to carry out their decision-meking processes.

A Ressarch and Development programme must be forsulated and commenced

as scon as possible to incorporate the following:

- Resins manufacture

- Packing development and design for the tropicsl environmant

- Biodeteriorae.ion of plastics and their impact on the environment
- Process and plant adaptetion and development (whan possible)

to meet the problems of economies of scale

- Detailed techno-rconomic sturiigs for specific products.




1.

2,

3.

4,

S.

-5 -

ACPENDIX 1

Trinidad and Tobago Basic Statistical Nats

LOCATION

[+]
Trinided 10 1/2 N Latituds

Tobago 1

AREA
Trinirded

Tobago

POPULATION

1980

61 1/2° ¥ Longitude

Latitude 60° W Longtitude

4828 Sq. Kilometras

300 Sq. Kilometres

- 1059825

GNP Income per capits - $10,238 TT (1 US Dollar

2.4 TT§)

Second largest island in the English spesxing Caribbean.
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APPENDIX 1]

PRTROLEUM

The first discovery of petroleum was made in Trinided and Tob:go

in 1866, Commercial production began in 1908. The totsl estimated

9
reserves is 0.7 x 10" parrels. Figure 1 lists petroleum production

up to 1980 and estimated production by 1990,

FIGURE 1
YEAR PRODUCTION (X 105 Barrsls)
1960 43.4
1965 48,9
1970 51.0
1975 78.6
1980 86.0
1990 55.0

The country pessesses petroleus refinery cap.city in sxcess of
450,000 barrels per cdesy. The sain products sre fuel oils, gesolenes
and aviation fuels, Table I lists Annual Crude 0il peoduction fer the
period 1960 to 1960.

Petroleum is expected to bs the main raw materisl for polymer resin

products,
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TABLE 1

CRUDE OIL PRODUCTION

day

day

1960} 1961 1962 1963 1964 1965 1966 1967 1968 1969
Annual Crude 0il
Production
Million barrels 43.4] 45,8 48.5 | 48,7 | 48.7 | 48.9 | S5.6 | 65.0 | 66.9 | S7.4
Million cubic setres 6.71 7.3 7.8 7.7 7.9 7.8 8.8 | 10.3 | 10.6 9.1
Oaily Arg. Crude 04l
Thousend barrel/day [115.7 {125.4 | 133.9 [133.4 {135.9 [133.9 [152.3 |178.* [182.8 [1S57.3
Thousand cubic setres/

13.4} 19.9] 21.3 | 21.2 | 29.6 | 21.2 | 2¢.2 | 28,3 | 29.1 25.0

1970 1971 1972 | 1973 | 1974 | 197S | 1976 | 1977 | 1978 | 1979 1980
Annual Crude 0il
Million Garrels 51.0| 47.1| S51.2 | 60.7 | 68.1 | 78.6 | 77.7 | 83.6 | 83.8 | 78.2{ 80.0
Mi:lion cubic sstres 8.1 7.5 a.‘ 9.6 10.. 12.5 12.3 13.3 13.3 124‘ : 12.7
Oaily Avg. Crude 011
Thousand barrel/day 139.8{129.2| 139,9 {166,2 {186,7 |215.4 |212.2 [229.1 |229.5 |214..{219.0
Theusand cubic metres/

22.2% 20.5 22,2 26,4 25.7 Ja,.2 33,7 36.4 36.5 34,11 3Ja.9
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APPENDIX 111

NATURAL GAS*

The production ef gas in significant commsrcial quantities anly bsgan in

1959, Table Il shows Watural Gas production over the periecd 1960 - 1980,

The total gac reserve for Trinidad and Tebage based on known fields (as at
Janusry 1, 1980) was 397 gigs cubic metras* (14,01 t:illion cubic feset.

Tables 111 gives the forecast of National gas production over the peried 1980 -
1990, Table IV lists typical chemical compositions of natural) gas as related

to histericsal, present, and futurs production.

Examinztion of these gas analyses reseasls that natural gas produced er
ootentially available is 'swest' and ralatively free of corrosive sulphur
compounds and that the masjor reserve potentisl for future development is
typified by s very high methane content,

The very low concentration of corrosive sulphur compounds and the oversll
hydrocarbon composition of the gas render it very suitable as s fuel for
domestic industries, for export, and as a chemical feed stock for the
manufacture of synthesis gas, which is an interrediste in the manufacture of
ammous ard methanol, and in iron ore reduction, High methane content ef ths

gas favcurs its conversion to acetylens.

Fok peiRLcmEMitals 18 hinvdeded
The potential of our natural gas as a raw matorlalkby the low proportion of

of ethans and higher hydrocarbons which could be extracted from it for use

in the manufacture of elefins,

q
(1 giga cubic metre = 10 cubic metres) -
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The natursl gas potentially availsble from our north coast offshors
ara:s has virtually no potential for olefin msnufacture whils s
technical evslustion of the prospects for olefin production from

east coast, Natursl gas has indicated a velume of gas in excesa

of 28 million -3/day will have to be processed to provide an sconomic
fesdstock for an olefin unit of the order of 200,000 tonnes per yesr
capacity. Tabls lists the nstural gas production and util{zstion over

the pesriod 1965 - 1984.

Therefore the principal techno-economic uses of the country's natursl
gas rrsources may be as followst

(a) as an injection fluid and/or fuel in secondary and
enhenced o0il recovery projects.

{b) as 8 clazn source of fuel forg
(1) slectricity generationg
(11) small domestic energy-intensive industriss.

(111) large-scale processing indusiries, s.g. petroleum
refining snd petrochemicals menufacturs;

(iv) large scale energy-intensivs ‘ndustriss, e.g.
cement manufacturs, steel production and
aluminium production.

(c) as a chemical fewdstock for:-

(1) the manufacturs of ammonis and its derivetives;

(14) the manufacturs of chemicsl grads methanol and
its dsrivatives;

(114) the direct reduction of iron ore; and

(d) as s feedstock for energy-export industries, e.g.
liquefied natural gass, fusl-grade methanol and synthetic
gesolenes.

However, . current process developments indicate that new technologies
may develop in the near future and ar indigenous Ressarch and Devslcpment

effort will be necessary if meximum use is to be mads of thess new

opportunities,




TABLE II

NATURAL CAS PRODUCTION

960 1961 1962 1983 1964 1963 [1966 I1967 1964 1969
Annuel Gas Production
8illion Cubic fest 97.7]102.3} 99.9 |.99.a 110.7[111.5]|118.% [140.3 |151.4 [137.5
Aillion Cubic metres 2.7 2.9{ 2.8 2.8 3.1] 3.2] 3.a 4.0 4.3 3.9
Oaily Avg. Gas Prod.

—~

million Cubic feet/ A
day 66.8 | 280.4] 273.8) 272.3 ]302.5(305.5!325.5 }38%,5 |413.8 |376.7
Thousand Cubic metress/ :
day l 7.6 7.9 7.7 7.7 8.6] 8.7 9.2 10.9 11.7 10.7

1970 1971 1972 1973 1974 §575 J)976 1977 1978 1979 1940
Annual Gas Production
8i11ion Cublc feet 121.1[109.8 |104.3 [120.G }128.3 126.4 37,0 | 149.6 [157.9 | 169.7 [ 193.
Million cubic metres J.4| 3.1 3.0 3.4} 3.6)] 3.6] 3.9 4,2 4.5 4.8 S.
Dsily Avq. Ges Prod.
Millien Cublic fest/ :
day 331.71300.9 |285.1 |328,.7 |351.5}346.4|376,9}409.8 | 432.7 |465.0 §I¢
Thousand Cubic setres/
day 9.4 8.8 8.1 9.3 10.0] 9.8 10.7| 11.6 12.3 13.2 1€
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JASLE III

FORECAST OF NATURAL GAS PROOUCTION 1980 - 1950

{excluding productfon for LKG)

1980 | 1981 [1982 |1983 [1984 [198S |1986 [1967 |198s [1989 |1990

Anual Gas Jroduction

8i11ion Cubic Fest 193.5| 222.2{227.4]224.1]247.8|293.8{296.7|300.7}301.9]299.3| 298.2
Million Cubic Metres s.5| 6.3] 6.4] 6.3 7.0] ws.3| 8.4] 8.5] 8.4] 0.5] 9.4
Daily Avg, Gas
Production

Mmillfon Cubic Feet/. ‘
dey 529, | 609. |623. (614, [679. {80S. ]813. [82¢4. 1827. |820. | 817,

g

Thousand Cudic Metresj
day 1S.00 17,21 17.6] 19.2] 19.2

(]
(3]
.
(-}
N
"
.
Cl

25.5{ 23.3| 23.4| 23.2| 23.1




- 16 -

TABLE IV

CHENRICAL COMPOSITION OF NATURAL GAS IN TRINICAD AND TOBAGO

Chemical Composition

Nitrogen

Cerbon Oioxide
Hydrogen Sulphide
Methane

E£thane

Propans

Isobutane

Normal Butasne
Pentane

Hexane and Heavier
Soecific Cravity at 15°C

3
Gress Calorific Valus kj/m

(Volume Percentage)

Ty

Axsociated
Gas
0.29
1.78
89.72
4,04
2.08
0.58
0.62
0.62
0.27

3.6479

41239

East Coast

Ory Gas

0.6161

38220

99.40 .

0.20.

0.11

.01

0.01

78

. 609




te

2,

3.

- 17 -

REFERENCES

Republic of Trinidad and Tobago (1981) -
white Paper on Natural Gis

MACGRAW HILL (1980)
fodern Plastics Encyclcosedia

M. KING (1972)

The Status of the Local Plastics Ingustry in Trinidad

and Tobago

Cossonwealth Engineering Conference (1981)
Plastic based Production Engineering in
Trinidac and Tobago.










