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EXPLANATORY NOTES

Reference to tons indicates metric tons,

Reference to dollars (3) is to United States dollars, unless otherwice
apecified, '

In tables, three dots (,ss) indicate that data are .ot available or are
not separately reported,

The following abbreviations are used in this report:

AGOPLASTICOS  Asooiscidn Colombiana de Industrias Pldsticas
(Colombian Association of Plastics Industries)

ALIPLAST Asociacién latinoamericana de Industrias Pifsticas
(Latin Auerican Association of Plastics Industries)
AVIPLA : Asociacién Venezolana de Industrias Plésticas

{Venezuelan Association of Plastios Industries)
Cantral American Common Market

Cémara Argentina de ls Industria Pldstics (Argentine '
Chamber o>f the Plastios hﬁnﬂﬁ&y}

¢ ribbean Pree Trade Association

e Internstionsl des Plastigues en Agricul
(Internationsl Committes on Plastics in Agr

~ Becnomic Commission for Latin Americs Ta

| Pood wnd Wﬁm Orgenisation of the United ﬁtﬁm
e o=oper gramme of PAO e
Internatiorial 7m maﬁm o
Instituto Latinoamericano del Pidatico (latin iﬁarim i,

 Institute for Plastios) ,

' Instituto Monico Argentino de 1a Industris Pléstios L
~ (Argentine Techniosl Institute for the Plastios
~ Industry)

%ﬁi& American Free ﬁiﬁ; m@iﬁm

___ lsboresorium (fir Kunststofftechnik (mmm mf’l; -
L Plastios Technology, Austria)

~ Organisation of American st;tu s
~ United Nations Conference on m and mvsxwff -
United Nations Development Prog




ABS acrylonitrile-butadiene-styrene co-po lymer

Bisphenol 'A' 4,4%=dihydroxydiphenyl=2,2-propane

GRP glass~-reinforced plastice

MBS methylmethacrylate-butadiene-styrene co=po lymer
pVC polyvinyl chloride

81ITC 8tandard Industrial Trade Classification

uw ultra~violet




INTRODUCTION

The Symposium on the Development of the Plastics Fabrication Industry
in Latin America, held at Bogota, Colombia, from 20 November to 1 December
1972, was the first in a series of regional symposia on this subject, It
was organized by she United Nations Industrial Development Organization
(un1DO) ir:‘co-operation with the Asooiacién Colombiana de Induatriae
Pifeticas (ACOPLASTICOS) and the Instituto latinoamericano del Pldstico

The principal objective of the Symposium wes to aseist the plastice
'Wﬁry ar the Latin American S‘Ofiﬂﬁ to milicﬁ an orderly, efficient




CONCLUSIONS AND RECOMMENDATIONS

'e  The goneral situation of the plastics industry in Latin America

Plastics are among the basic raw materials essefltial for economic

and industrial growth, In many Latin American countries the consumption
of plastics has risen by more than 20 per ceht per annum during rccent
years, Worid production of plastiocs, on a weight basis, is expected to
exceed tnat of steel by 1980, Although at present only a few countries
of the region produce petrochemical raw materials and intermediates, all
of the countries represented 3t the Symposium had established plastics
fabrication industries, whose magnitude and diversity in most cases bora
some relationship to the size of the country's populations The smaller
_ countries have relied heavily on the use of imported primary materials,

: wﬁty of ﬁm gm and m




It was pgcommandad further that future ueetings in Latin Amerioa ahould
be held every two yearse, preferably in conjunction with national plastica
exhibitions opr fairs, The next meeting will be held in Buenos Airee
concurrently with the colloquium on plastics in agri~ulture, which ia mchedulea
to take place at the time of the Argentine plastics fair, UNIDO, the Comité
Irternational des Plastiques en Agrioulture (CIPA) and the Instituto Plonico
Argeniino de lail Industeia Pléatioa (INSTIPLABT) are expected to co-operate,

The Symposium also pgcommendgd that assistance shculd be givon by UNIDO
in connevion with these seminars and fairs in Latin America,

inddvid
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Mhile conventional fabrication techniques have been widely adopted
throughout the pegion, it was considered that wany countries could benefit by

intpoduning newer techniques, I! was therefore prggommended that the Latin
Anerican countries should consider  ntroducing more modern fabrication

processes, including injection blow-moulding, multiply-film manufaoture,
rotational casting, particulate (solventless) coating, monomer-casting,
injectionemoulding of themmosets, advanced themmoforming techniques and
dtpuctural foam-moulding,

The Symposium agreed unanimously on the need to inopease national and
subpegionsl Tacilities for remearch and development in plastics technology,
to improve standards of efficiency and quality control, and to modernise
facilities for product design, mould manufacture and maintainance,

S dagd that the {atin American countries shoulds
Congider thn ﬁﬂﬁi;i&;f of sstadblishing mxm or subpegional

'fﬁéiéiﬂ for research end development in the technology of polymerization,
: 2 shnique m gﬁiiw Wl of ﬁaim Wﬂkﬂ

ﬂ woaes  Pog sssessing officiency, In this context, the use of
inge,as defined during the Symposium, was thought likely to

¥t was recommended that UNIDO and the Organisation of Amerioan St;ta(&i}
should continue in collabopation to search for snd identify scientific and
teohnolaglonl innovations and knowshow, primarily in Latin Mmerican countries,
tgatg; mading .ﬂﬁ& small mi‘mﬁwa ‘of plastics should be mgw to use

, dor to facilitate the transfer of techuology
', from one m?wtw to another within the vegion. At the '

mﬂrﬁ for mim in ﬁmiag osrtain projects in the mamufecture of
plastios,
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4, The applications of plastice

The most important fields of application, in which the potential for

the increased use of plastics could be exploited, were considered to be
agriculture and housing, in that they both contribute to fulfilling the
basic human needs for food and shelter, 1In this regard, the efforts of
the Working Group on Plastics in Agriculture of the Industry Co-operative
Programme (ICP) of FAO, and UNIDO's initiative in studying the possibility
of the masa production of low=cost plastic housing were noted, The 1;1;:t,er
project 48 in its early stagesj its implementation requires feasibility
studies followed by pilot-plant tiials involving multi-industry

co=operation with UNIDO and the Govcrnments concerned, It was recogniszed
that the success of this project would have a profound influence on the
world development of the plastios industry and would be likely to generate

more employment than that from the construction of houses by traditional s

i*t was also g d that m mgits er s-;a iﬁilﬁ? é‘tﬁﬁiﬁ :
ﬁi piloteplant S—riﬂa on 1ameat, mass-produce ,,W&ag fm gl&sﬁas 3
~ should be made known ae soon as they become gﬂéiﬁl& to the Latin Anm
ptries that are interested,

ﬁe W kﬂn imw eemria. cn two 993&19&3— by b
mwlﬁ by UNIDO experts, Note was taken of the UNIN
programme in plastice technology in co=operation with the i&s%riﬁ
Government and the Laboratory for Plastics Technology (1XT) in Vienna, e
and of the plant visits organized in Burope by the joint UNIDO-Romania Centres i
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It was pgcommended that Latin American countries should continue to
participate in such training programmes, and that in-plant training
facilities should also be provided by eatablished plants for manufacturing
and fabricating plastica, The use of similar facilities at specia.ized

institutions and plants outside the region was also considered important,

arica

Nany countries of Latin America have had difficulties in obtaining
technological and ecomomic information, expertise and adequate facilities
for wrxing out essential pre-~investment activities, It was therefore
fiispdad that more consulting organiszations specializing in plastics
e o8 nm in the region, These organisations could offer the
ervices of kiﬁl; compstent specialiste and other facilities for

pe ] ﬁiﬁ% i%ﬁiﬁ; fﬁaiﬁiiity ﬁé éﬁ&iiﬁé ;}:'a;iw%

E iia Such matters as plastics waste disposal, iaalaéig ite
uase a8 ; ﬁa}, it reworking chemical and bio-degradation and 18,
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The inadequate supplies of spare parts and the lack of skilled toolmakers
was demonstrated in discussions, which clearly indicated the importance of
plant repair and maintenance, the availability of sufficient spare parts, and
adequate mould designs and mould making,

It was w that UNIDO facilitate studies in depth in these fields
with a view to establishing national and subregional pools of epare parts and
moulds, and to organiszing 4 mobile team of experts to advise manufacturers on
all aspects related to the plastics industry.

Difficulties were experienced in obtaining imported raw materials of
adequate and uniform quality., Some participants felt that Latin Amepica was
being used as & sink for sub-standard products.

that UNIDO, in co-operstion iﬁ% %ht Soonomic
%ss (m); the Latin. - !
v&m%* (éﬁﬁé and the Caribbean Pre '
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1, ORGANISATION OF THE SYMPOSIUM

The 3ymposium was attended by 231 participante from 20 Latin American
countriez and 14 countries outside latin Americas They includeds
26 participants sslected from the developing countries by UNIDO|
representatives of private industry, government agencles, imstitutions of
higher aducation, consulting organizations, and supporting trade and
professional organisations{ observers from private industryy and UNTDO
stalff and consultants,

Plenary sessions were conducted by the MM & &sf -

President of AGOPLANTICOS, and the Vice=Ohaire b A
Prosident of 114P; toge.her with the &m%a, Mﬁ%iﬁ H%&&i
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II, PLASTICS IN WORLD DEVELOPMENT

Technical papers dealt with ourrent world trends in plastics
fabrication, the role of leasing in financing and management, costing
methods for new applications of plastics, and a description of the structure
and functioning of QAS,

New materials under development that were described at the Symposium

ranged from rapidesetting and high-temperature resistant polymer systems
to polymeric conductors and semi-conductors, The newer techniques of
fabrioation embraced developments in such widely diverse fielde as
spun~bonding, filo~-formation, film-casting from polymer blends,
f;ﬁmﬁamfi@ from high-seltinge-range aromatic polymers and the

sreparation of polymer membranes for such @lieatiens as water purification,
The influence of new deveiopments on the ocon ion potential of '

uﬁi&im mit,}; and of the newer ;em was oconsidered, swnglsa ef‘
' rials wers distributed for examination by the :

B b e

sl b e

g of Pﬁmim; a4 improved
m ig i ,w ﬁz rate of .
ssing riant, therely heightentng investnent
,WM m new and m;hiigg
; tnvestors  could m;g;gg

M on the bases :sf geography, materials and technical developmonts .
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Trends in plant capacities were discussed from the( perspe-tives of the hishly
industrialized countries and of the developing countpies, Although published
figures for minimum viable ‘upacities for monomer and polymer productior

were 1isclosed, it was emphasized that these could only function us

general guidelines, and that many factors influenced decision: in
considering investment in plant, It was suggested that a comparicon af

RSE m consumption had greater validity when coupled with a comparisun
of average income} in this way the Latin American countries had made an
improved showing,

The possibilities of leasing were proposed as a means of minimizing
{nvestment risk and of spreading ocapital investment costs over a ionger
period of time, thersby freeing more working capital and maintaining
liquidity, The leasing of finance; real properiy and maintenance were
‘desoribed, and it was suggested that UNIDO act to co-ordimate tﬁﬁfﬁ%ﬁﬁ

o




T1le PRIBE? STATIS AND PU'RIRE PLALS OF THE PLASTIO
PRI GATION THDUSTRY IX LATIN AMERIC.

Sigtens T Attt Americar coountries partiocipgt it i thae

2l were mssbors of intresreogionsa! trade acoocistione, Two were
resaps of TARIPEA, ALl trade zones of the reginn wers prepresentad,
fre parti- ipatiag ‘Pade 2ones and countries, with their pupulation, are

fisted 1 Labie 1.
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Table 2 givee the over=-all consumption of plastic materials, in the

period 1965=1330 by subregional trade zones and countries participating

in the Symposium,

Table 2, Over-all consy
subregional tra

, 1965 1968
Bolivia 0,9 2,0 T s 4e5 ees 10,8
Chile evs 3865 ses 50,0 6244 e ohe
Colombia sss 495 ees ear  68e5  see  sae
Ecuador e we 104 e ey oot e
Peru : sos 3050  wss  was 539 see  aee

1973. is shown 3.;1 %;hia 3, ﬁai@ aiso iaﬂiaim the growt

" share of plastics in the total ;xreamtisn and Wﬂm of ehmi&ia;




gb;e }. Growth of
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tion of

and their p

roduct;on and cons
tage

hare of the

Year

Production

Million
dol:
654
81,8
100,4
12041
15642
212,1
252,8
40040

1,000,0 L

Percentage of
total chemicals

Consumpt {on (apgarent)
Million Percentage of
dollars total chemicals

14740 5¢0
16946 He3
201,7 548
227. 8 6’6
28547 740
36341 8,0
4231 8,7
51040 10,2

1425040 1449




Latir, American Free Trade Association (LAFTA}

The growth of the petrochemicals and plas’ics industries in the
countries of LAFTA wao siven, together with forecasts of demand Tor
Argentina and Brazil in 197° and 1930, Per capita consumption of energy,
cxpressed in terms of its equivalent in kilograms of carbon, and
per capita generation of electrical energy were compared with the same
figures for other countries in the world as a means of esiablishing the
relative positions of LAFTA countries, From this comparison it was
deduced that a gap of about 6O years existed between the latin American

and the more industrialized countries,

The present production of polymers was taken as an indicator of future
prospects for the production and consumption of plastics by countries
belonging to the Andean Oroup, Although current over=all utilisation of
: "Wity was fsiﬂy low - PVC-suspension polymer, 68 por centj PVO-smulsion
“polymen, 64,5 per centi low=density polyethylene, 38 per centy
r ney 35 per cent - , it was expected that by 1980, ﬂial! ;

aigzificmi gwéﬁaﬁag Mt&;its waié have beén 7
Ymers, At ﬁm am ﬁm the demas o

e m discussion centred iﬂ‘gﬁ,? on the !
~ for plastiocs within ‘the subregion, The reasons gim tncluded the low
' pijg income of 81@0 in 19?1, hm w%m gwtectim;, and

' iia 1?76, it was é@at&d 10 maea ?g?ﬁ kilﬁm bv 1*375.
. m!aémti ‘had ceen stimulated by the establishment of an additional
104000 toussper-annum m plant in 19694 8uch production also included




acrylic sheet, unsaturated polyesters, polyviny: a otate ant aidernsio
resing, satisfying approximately 30 per cent o demand, which was ibout
45,000 tons per annum, Although intra-regional frading wae active, exporte
to non~-Latin American countries were negligibley, The probieme oncountered
by the Central American countries, namely, lack of teaining raciiitics,
specialized experience, quality control and research faciiitics, and or
skilled toolmaxers and designers for mould production, were aimilar (o
those experienced by other Latin American countries,

ot

AL

As a result of the active initiative of the Argentine Chamber of the
Plastice Industry (GALIP), the country had exporienced rapid progress
since 1950, Working groups of the Chamber had contributed to forwmulating
national legislation on the use of plastics for packaging foodstuffs, had
eswnihﬁ & commission f@:- plﬁ‘ﬁﬂi in agriculture, and had organised »

oyment of plestics in agriculture,
ia ﬁiﬂ fitl&. nﬁ i%
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The oncumption of all plastics in Bolivia was expected to reach
3 104 tone in 1972, after a r‘évession that nad started in late 1962 had
beon arrccteds Projections m«:iir“ated that consumptior would reach
114210 tong by 1975 and 64,540 tons by 1980, It was thought that the
introduction of more sophisticated technologies, involving higher capital
investment, would be necessary to meet this potential demand, It was
pointed out that the 1971 invesiment law of Bolivia wouid permit the
importation of relocated plant, if it met the requirements for technical
specifications,

, Pespite increases in the capacity of ‘“he major polymer=producing
gm; inports of resin had increased fror 29,000 tons in 1966 to
120,000 tons in 1970, Nest of these imports consisted of lowsdansity

_ polyethylene, which had been manufsctured locally #ince 1971, It was

: m that total production of the major thermoplastic ,,Q,_; ore would |

o miam that the plastics fmwm' tr
of inported materiala, za%gnﬁﬁ

 por s of styrens PR, " Plans wore o sxpand profuctica to inolude
polypropyiens (25,000 tons per anmum), %o produce an sdditional 10,000 tons
per annum of riyrens polyners, and to inorease the capacity to compound




various grades of PVC from 3,000 tons to 9,000 tons per annum by 1971,
Total resin consumption, including thermosets, was expected to reach
123,000 tone by 1976 and 232,000 tons by 1980, It was estimated that in
order to develop the industry adequately, an investment of $55 million
would be required for the fabrication sector and $60 million for the
sector manufacturing resin, It was felt that UNIDO could be of assistance

in selecting perconnel and in obtaining equipment and muchinery,

Golombis

Colombia had relied on significant imports to meet consumption demands,
despite installed capacities for the production of 15,59@ tong per amum of
low=density polyethylene, 24,000 tons per annum of suspension-PVC and
64000 tons per annum of styrene polymers, In 1971 the country consumed
44,190 tons of thermoplastic resins and 4,260 tons of thermosets,
r;ﬁmea%iag a gﬁ SARALS consumption of 2,2 kilograms, Exports of L

mary pzutie materiale mmm%& mmhly Ts2 per cent af i
oduction, A ;saﬁgy to modernize
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Dominjican Ropublic

The Dominicar. Republic, with 4e7 million inhabitants, was not yet a
member of a subregional trading zone, and its plastics industry was
largely confined to thermoplastics conversions The problems of the
industry, consistent with the country's size and geographical situation,
were technical and economic, It was felt that a significant contribution
towards their solution might be made by UNIDO, particularly with respect
to the technical aspects of processing plastice,

In 1969, nearly 1,000 persons were employed in the plagtics
fabrication industry of Bouador, and 10,129 tons of primary plastic
materials were imported, In 1971, however, imports had dropped To below

¢ SO norease in the demand for plastic products at a g
cent por annum over the previous five years, %ﬁe"

| th other GAOM ocuntries
wide range of plastic articles
# 1w pelation to the small size of the internal market, thie inevitably led




i

o nri‘x»lencm yy and the further development -and promotion of tue uoe

O pilastics wag considered wn important requiremont,

aﬁ:aixana.

The plastics industry in Cuyana was necessarily small, since the
oopuiation numbered only 800,000 and opportunities for export to the
countries in the Caribbean were limited, Five factories produced plasti-a,
The largest of these manufactured plastice reinforced with glass “ibre.
The rest were concerned mainly with conventional fabrication processes,
including injection- and blow-moulding,

The consumption of plastioe had increased by 100 per cent between
1966 and 1970, and the production of plastic items had increased by
200 per cent over the same wiedg The value af exports had increased by
163 per cent, and of imports, by 83 per cent, It was estimated that the
value of consumption would bo 825 million in 1975 and $54 million in 1980,
Plans for future éﬂa opment depended on tshe initiative of the private

see%ﬂ?; which w sted to continue to diverst aaé to install new

installed Witia to W 72,600 tons of 1@%&3 p@lge%hylena

aﬁé ?&;ﬁ% % ﬁf vig!l shle@iésn gemgﬂ; and M ts for gméuﬂi:ag :

, Mimiaiﬂig The plantios L

§ industr; owth rete of shout 15 per cent per anmum, but
i%m Mﬁﬁmﬁﬁm;& mm‘siﬂamﬁ, arising from

EW%%: operations und & relatively low internal consumption of




plastics by comparison with that 1y, the leve apad countries, Thie aituation
had cauced the industry o contirual 1y geek overseas markets of aufficient
magnitude to offeet oW internal congumpt ion, snd to utillee foreign

technologies pending the arquicition »f the necesaary axparionae,

Industrial growth in Nicaragua had beon stimulated by tax and ~ustome
soncessions, and the country had profited in addition by membership in the
CAOM, A 10,000 tons=pereanium PYC plant supplled the CAOM; domentic
songweption was in the order of 279 tons per annil Gonsumption of other
major thermoplastice was 1,600 tons per annum of lowsdaneity polyethylene,

mainly for blown film, 720 tons per annum of polypropylene, largely for

woven sacks made from axtruded £{laments, About 100 tons per annum of
other ;zi:gties were siso consumeds Major problems of the industry inciuded
sompetition from neighbouring countries, the lack of mou Ld-naking
fiﬂiii%iﬁ; mé m ﬁiiiiﬂ}; high cost of imported primary rw materislsg

“ﬁm@%mﬁéﬁ;ﬁrﬁmt,w

which included blown=film axtrusion, i}i’@% extrusion,
. ‘sig mamfacturs, wae divided up among 1% manu! i ok

‘ fj& personse Por 3 . consumption of ?*miiéﬁ whs ﬁ’ﬂiﬁl? kiﬁ in
Wi%@m with at%r Latin American countriss, It had been 845 kilograpa
E iﬁ 1&*;1, mi it was ;;m;bm to inorease w42 :iiw a; 19&, whiok,

oment of plastios fabrication in Paraguay was ¢
to be on a miﬁiﬂiy moderate soale, iz rate of growth in the nest




Tive years would depend on v mumiber of Dactors, oo Tadl o th awerond
IRIDO mzeistance, papticularly in traini g operativos ant fn bolr e s
codve techinicoe=economic probiems, Reviged taxy, finuncial anl -ustome

seiglation wder consideration Wwore aloo oxynctad to eneouroos munds e,

fery

With the exception of relatively minor quantities produced local v
sf PVQ, polyvinyl acetate, aminoplasts, alkyds ard unsaturated poiyestors
and polyurethanes, the plastics f.brication industry was largely bascd on
imported materials, m g8Rpita consumption had grown from 2,2 kilograms
in a%% 10 3,8 kilograms in 1971, when apparent consumption wast

6,759 tone (39 per cent locally manufactured,
61 per cent imported)

- {7846 per cent locally mfmwg
(9849 por mt ;mﬁ: manufaciured

o8 ﬁs ﬁ#lié mﬁﬁq



A .though the country nad well—cvtaplished olerefinery fa-iiitic: and o
p::trochemical complex, the manufacture of monvmers and goners thomop iast]

polymers was rnot anticipated for the immediate future,

Urugun,

The ~onswuption of pirattd s enterisis 1 Uragmasy had neur >

between 1967 and 1970, Per capita consumption was 3e¢/¢ «ilvgrams in o '/l
———

and facilities exicted for the manufacture of thermosetting resins,
polymethylmethacrylate and polyvinyi-acetate cmu.sions, together with PVC
compounding, Consumption of primary plastic materials in 197, had been in
the order of 14,500 tone, cumprising 79.4 per cent thermoplastics and
446 per cent themmosets, Puture prospects were dependen’ on such Tactors
as the expansion of the consumer market and a higher degree of integration
with the markets of Argentina, Brazil and Paraguay, Govermment policy had
been to intensify industrialization, particularly with respect to such

~ industries as nlastics, Agriculture was also being i’:ﬁ;miﬁe&; which

" might increase the demand for certain plastic items, Uruguay?
_ could be facilitated by international organizations, tncluding UNTDO
_well as regional and subregionsl organisations, |

. he plastics industry of Venezuels operated undsr the segis of the
~ Associstion of the Venesuelan Plastios Industry (AVIPIA) and comprised
195 companies varying in size from less than 10 employees to more than
2003 63 per cent of the factories employed between 11 and 50 persons,
In 197{}, the country consumed 64,319 tons of primary materials, It was
7 estimated that the consumption of primary materials would increass to about
! e 144,000 tons by 1975s MNajor incresses in the consumption of particular
” fif,flgim materials were expected to occurt for PV0 (40,000 tons in 1972 to
67,000 tous in 1975), polyelefine (27,500 toms in 1972 $o 49,000 toms in
- 1975), styrene polymers (10,500 tons in 1972 to 19,000 tons in 1975), snd
- polymethylmethaorylate {1;&% tons in 1972 to 2,300 tons in 1975)s
: m m consumption, which had %uu 5¢8 kilograms in 1970, was expect
to reach 7,9 kilograms in 1972 and spproximately 10 kilogrems by 1975,




/ [V. !&\T?ﬁlzﬂﬁ

317 papers were procentad to the Symposium on plactic materin .,

A review wae Sieen ip the papere of the mogt aimifioant Jovoopnent s j
that have contributed to uperading and Jveroifving the proporticn o0 the §
well=catablished bacis polymers in oplar o axpand their potertial 1
applications, Particular attention was paid to the vouseivilities of
molecular configuration and modifications in weight distribution, primary

and ionic croseelinking during the forming operation, poiymer alloys and
blerds, and the incorporation of reinforcing fillers, including acicular
titanates, 8Special interest was expressed in the use of polymer blends,
such as PVC-ABS, in the manufacture of automobile dash-panels, Up to
that date, such blends had been employed in furniture construction, the
PVC being based on suspension snd emulsion polymers,

gher-performance polymers, The properties ,
of the so-oalled engineering m;nﬁm nylon, scetals, @Wﬁ; o
polyphenylene oxide, polysulphons snd polybutylene terephthalate were =
reviewsd, It wes demonstrated m, by utilising specific properties in
srder to minimizse w mk pintaining sdequate durability, the use
_of wuch thermoplastic rence 1o certain metals and alloye, and
. conventional thermosettin tiﬂiiai; miﬂ be justified on economic grour
Mlinﬂ were uw;f lahed for selecting the sppropriate polymer in
yoordance with the design features of the articles for shich it wes
%atm:é; A detalled desoription wms provided of the main properties of
polysulphone, based on the reaction of bisphenol *AY with
444%dichlorodibensylaulphons, Its major applications as an nginesring
~ therwmoplastic were snumepated from its sammercial inception in I§§;
r o greatest interest ws expressed ia; the
acet mié’ﬁiﬁﬁ&%&im‘tﬁi@mi containsrs
; m ums, In m respect it was stated that earlier design problems
in valve sanufacture had been overcoms and that significant mm
besn made in the use of metsls, particulerly for the manufecturs of
containers of less than threesos capacity in the United States of Americss
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Iri « vwper on the uce of low=density polyethylene film in agricu’'ture, an
wenonnt was given of experiments with the synergistic effects of combinations
of certain proprietory nltra-violet (UV) abgorbers and free-radical
aboorbere in oorder to make low=density polyethylene resictant to the
“ilimatic conditions prevailing in Romania, Discussion of this paper centred
laurgely on the possibility of making accurate comparisons between different
geographi tal locations and environments, and on the reliability of accelerated
tectinge IL was pointed out that in the case of PVC in the Urited States,
experience accumulated over a period of 17 years, under condit .ons of
widel:} varying climates and atmospheres, had provided the basis of statutory

specifications,

In a paper on the manufacture of low-density polyethylene, comparisons
were made of the relative merits of autoclave versus tubular polymerization
techniques, It was stressed that recent developments in the autoclave
process had resulted in improvements in efficiency of the product while
retaining itc versatility, with respect to the grade of polymer produced
in terms of its density and mel® index, The participants considered that

', the smnllest oconomic unit was one of 22,000 “ons-per-annum capacity,
 costing approximately $€ million. Whether agricultural film produced from
. thie W of lowsdensity polyethylene iwi & greater inherent &uz'shility or
not remained uncertain,

The market for glass fibrnareinforcsé palyﬁttu was r«wim with
particular reference to its potential in latin lmriat; High grovth rates

were predicted for the 1970s not only bscause sneil palyestara had gained

acceptance but also because their technology had been perfected to the

‘point where they could compete with traditional materials on a
cost/performance basis, In considering the still untapped market for glass
fi’bre-reinfamd slastics in Latin America, the question of the smallest

possible unit rnr g‘lasa—!‘ibre production was posed, It was stated that

~ although a plant based on four bushings could possibly be viable, one
based on ten bushinge would be preferred by the pmt manufacturer, Such
- & plant would cout approximately $1 million, The glass-re

Js-reinforoed plastios
(ORP) applications inoluded the produstion of pipe, corrugsted roofing,
finishing vesrel, automotive cabs and bodies and house construction. (The
last item '8 considered in chapter VI,)
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The disposal of plaustico waste was the muin topic for considerdiion
in the panel discusgsion at the conclusion of the section on matoria o,
Contributors emphasized the problems associated with reconciling
industrialization with maintaining an acceptable ecological environment,
and, in general, it was agreced that plastics were currently regarded an

the culprit,

The aspects emphasized weret

(a) The apparent dichotomy in the two approaches of adding
stabilizers to polymers and developing polymers of improved durability
on the one hand, and, on the other hand, of adding agents that accelerated
the degradationy

(b) The importance of differentiating between plastics waste and
plastice litter;

(c) If agents to promote bio- and/or UV degradation were added to
packaging film etce, it would be essential to control ztock movements to
avoid the risk of premature degradationg

(d) Current developments in techniques of incineration iﬁéiaataé ,
-that the disposal problem could be containedj

{e) Methods for recovering, cleaning and mmg §lntiﬁa waste

'ﬂare baing amplayed in North America,

‘ﬁm need to pay greater attention to the *Be}aaﬁaﬁ af ﬁﬁi‘tﬁé‘%
‘materiale far specific apﬁliantim wes o ,fﬁﬁﬁi"’;i;aaﬁ ’@ a or of




7. FABRICATION PRCCESSES

3ixteen papers were presented on various aspects of fabrication processes.
The main topics covered included: extrusionj film formation, orientation
and fibrillationy injection, blow and rotational mouldingj techniques for

producing thermoplastic foam; glass-reinforced polyester fabrication, and

developments in the manufacture of wire enamels.

Two papers dealt with twin-screw extrusion, In one the development
of a proprietory rauge of extruders was traced and the advantages of the
twin-gcrew principle was examined in combining compounding and extrusion
in a single operation, Design features employed in overcoming such
difficulties as back-pressure absopption and the attainment of optimal outpul
~ capacity while minimizing the risk of degradation during plasticisation
were explained. The paper also treatead such aspects as investment costs
: ,m a;yneity ntilisatian for wlutioiuﬂ o @i@t and prnfila
- far the miwt

exty iﬁﬁ' The seecmd paper contained a pro

extrusion lines for producing unplesticised PVC pipes, in sises ranging

om 50 to 200 mm nominal diameters, based on the use of twin-screw
| iﬁﬁ&ﬁrs of two different capacity mh Plant lay-out, processing,
‘l@ﬁg@mive equipment requirements, price schedules and commercial factors

' m desoribed. Cost eal:miatiom, hbm and energy requirements wers

- , : tred lugnls on t& Hzl%%i?i merits of rigid
ﬁp La ewisaa with high=d %;’G? fj}aﬂwlmi It was stressed that the
i had superior hoopestress wﬁw, but, sﬁa@ to its te

embrittle at low temperatutes, it was less popular in colder countpies.




A Cuarther advantage of PVY was Lty sulbtapbiioly Uor e we g
comestle applications., [n the dry-blending VP70, 00w o

recyele gorap.

In a paper on developments in blown-fiim exirur: vy bha wde of

pap p s
high-compression ratios in the tranazition zone, in oPidef Lo magin: e 100 9P
hzat, was described as embodied in & utep-sorew principle, The cperatios

of such an exirudsr was compared with that of a conventions! three-gings

extruder with respect to energy requirements, meii homogencity and oulput,
Particular features of the extruder design were discussed snd a specialiy
designed cooling-pring for achieving optimal speed and blowing directions

was desopibed for a variety of polymers. Extrusion lines for the production
of biaxially oriented, shrinkable film and paper-like film, from high-density
polyethylene, were also desoribed., Laysflat film of up to 6,40 » in width '
could be produced with the smme equipment. '

p degres of orientation; and compas

shrinkability vesew
fﬁié film. Beoause of its combinations of favousably , ~
sconomics, its appliostions were being repid.y espanded, Hest-shrinksbls
film of mazimum clarity was obtained by the use of polyethylene of tmm i
dennity ooupled with a broad disteibution of moleoular weignt,

4ee; spplications and 1

usnufactuped by both the cast and tubular fila process
particularly as compared with the propertiss aad economia of jute ssd
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anml e’ i3 mono=filument yarng. SBales potentials were algo considered, using

the potantial preplacement o5f jute sacks as a suideline, It was stated that

propyleng toepolymers 2ould alse be used in the manufaclare of tapes,

In . paper on mould design and mould making, the development of rould

degign was traced and the vital factors in the design of modern sopnisticated

moulds were -onsidered, with emphasis on the need for complete co-ordination
between the injection machine and the mould, The lay~out of a mould-making
shop was deslt with, and suggeetiona were made as to suitable lay-outs for

asculd manafacture in Latia Ameriocs.

Injsction-aoulding teohnigues were smemplified in a paper on two-colous

motion soulding, whioh pelated developments leading to the inception o

ted, fully sutomati~ mechine for moulding artefacis in two colours. The
, stly operable i&iﬁéﬁﬂﬁ units and :

& thres-stage moulding operation, usin
plates; 1ts spplication in produciag eiths

s mounted on peciprocating base

r artefacts in two coleurs or
te; multi=coloured aptioles on the swe machine was illustrated by

aslidea, Yarious types of control from conventional relays to - tgl

slsctronios vere explained,

The manufzoture of ariofscts from structural themmoplastio foam was

dealt with in two papers. The Piest gave particular emphasis to such
fﬁtﬁwa u the :3%3%&% techaique, select iﬁﬁ ﬂ! ﬁéﬁiﬂ saterials

s - ' y faotuy It contgine ast of consumption in
e and the United States as wpprorimately 1 mill.on tons per snmus by
198C, The suoond paper comtained s review of the three, ourrently employed

anl -

(a) The use of themmoplastio granuies and the separate addition of
fommin: azeat and adhesion promoter;




(b) Pre-compounded granules ready for use by the fabtricator;

(¢) The use of foaming master-batches.

A ranifold runner-system made it posasible for several independent

moulds to be operated simultaneously.

A process for the manufacture of foamed polystyrene boards was

desocribed. It was based on the consolidation of expandable beads within a
continuously moving tunnel, consisting of perforated and solid stainless
stes]l belts and embodying heating and cooling sections. The

sconomics and other requirements of the process were discussed on the
premise that boards would be used within % thiokness range of 20 to 120 mm,

In 8 paper on blow=moulding it was pﬂi&gﬁé fhﬁ 1its o L ia& aﬁf fm S

 Plastios, on & world basis, would triple over the next 10 yesss to sbout
) é ;f'”' '

45 million tons, A& Peviev wes made of the developsent of blow-s -
e , el S A uiaabte 90 o

considered to be as economic u other fﬁﬁ tion pr
od as to the feasibility of introducing the use of a retumn

ele

polyethylene milk bottle in Latin Amerioca,

A desopiption was given of rotationsl moulding, in Pabrioating hollow

ﬂ%%&iu of ua to 1@,9@0-1&«: capacity, from plastios in the !‘m of
; puh mﬂ, in the cuse of caprolactam, in nomeric forws. The W

7 "m w on the use of single- and amlmﬁlod. biasi;li; potating moulds,

m Meﬁw&h included its application in the mﬁ?w%m of strustural

~ foam articles. The physioal properties of rotationslly moulded artioles
were falt %o be superior to those of similar products made by conventional
moulding techaiques.




A cro o for moaldins thermogetls wag deasritad inoa paper o Vhe e
{2t st o 0 the apPay-ap pPoceas for #lass fibre-reinforced polyester
Fesing,  LEialin® spPa¥e-df systeme were reviewsd, and a4 sew method was
detaiiad fop polalionsl spray-tsat 1o, whoes advantages oo the Fabpiostoon

A spiindrioal artiotes included the poooibilities of Gsone sell e

npaportioag of continuoas reinforcement, The development 5 Lo mnigques T
this natuPe wag congidered to be sigmificant in amproving tre tatua of the
giasg-preinforced plastiocs indusivy.

& puview of curreant developments in the productiiocn of insulsiing
vapnishes included a desoription of the modifiostion of polyester-vesed
polyurethane varnishes, used in nass produslion, to maks them suitable for

of a variety of the more

ot enamelling, to sfford &

basss F5r ™

rerommendat iong™,




surtgs The difficaitles encountered in obtalilng rapi o

o

Yare

effective aspare-parts service, while they varied from country t. country,
were oons: ored to be generally acute. 1t was felt that equipment
manufactupers could imppove the range of oritical items stocked, and that

UNIDO might be of help in this peaspsct,

Import duties un spapre parta varied congiderably and were low in some
countries. [t was sugmested that these countPies might serve as “hannels
for spare parts, The need for subregional cosopepation in the supply of
parts was ssphasised.

gy Investsent in xoulds was freguently found to be
ally high is relstion to the sise of narkets, Althoush sttempts to




71, APPLIATIONS

Fioven papers deal’ with the vapious appiicatione of plaastice, Of
paprtion’ar aimmifinance wers three papersz and a panel discumsion on the use
of tlaetice in housing, (8inse proposals were being considered for the
manufactare f loweocost housing from plagtios on a regional basis by
magg-production techniques Lo miwfc houging shortages in developing

™e use of plastios in paskaging was treated in reference to the

manufacture and spplication of MO bottles, the manuf
of paper-1ike fils from high-density polyetihylens, the sanufecture of

od ofates Tor Lreasport ues, and the curvest development of

se the migratioa of estersbased srosatic and flavour o
Py Inck of aomplisnce with food laws in vaPious countriss, snd pp

of stepiliastion,




Az plante tor the prodaction of paper-like film from hosh-denso
polyethylene hiad come on gtream only romparatively recontly, 1t was
congidered too early to estimate market potentials., Heverthel:ss, sinoce
the qualities of film available were improved and the difficulties of
downatream-procesging, particularly with respect to welding, printalility
and laminating, had been largely overcome, a wide rangs of applications of
such film to packaging was foreseen, A comprehensive account was also
given of the development, manufacture and properties of thin paper-iike
film from high=- and lowedensity polyethylene,

In & peview of the manufactupe of crates, mainly from high-density
polyethylens, for the transpurt of botiles and other products, il was

"#&mﬁ signifioastly trends in design. In uig;mg the pros and cons
%w? mmm M om plntisn, it was mzmk |
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exumple, both wood and PVS, furniture made entirely of plastic had buen
[ ' ’ y P

produced ~n an appraciable scale only in the industrialized r~ountrics.

Three papers dealt with the application of plastics to agrimultura,

A review was given of world trends, with particular referense to lLatin

America, and two irrigation projects in Romani: were described, A recent
development reported was the use of expanded polyethylene in the cultivation
of mushrooms. Reference was made to th2 FAO-Industry Co-operative Programme

(ICP), and participants engaged in the field of agriculture were urged to

make maximum use of the consulting services of FAO which were available in

Latin America,

With reference to applications of cellular plastice to agriculture,
particularly as soil ea&éitieﬁm, it was stated that the incorporation of

fcellnla.r ma«fomalﬁekw&e minn into the top soils of arid and sem—ariﬂ

ofle to promote wstsr Pﬁ | 4 d aeration, a8 posaible alternatives
to composts, could increase world food production, Bxperiments carried out
in Saudi Arabia during ‘19&2!1953 had shown prauise in this vespect, The
potential appliocations for other plastic foams in agpiculture wers
'enmﬁteﬂ and included the possibility of using foamed polystyrene ﬂikn

to loosen and aerate compacted and water-logged clay soils.

The United States of America was indicated as an example of world

~ potential in the development of plastios lighting equipment, The consumption

between 1965 and }.??1. Among the more recently M@i@e& plastics;
polycarbonate was increasingly used, partioularly in the fabrication of
diffusers more res.atant to heat and chemicals, It was agreed during the
discussign that comparisons between the lighting standards of various

sountries were diffiocult to make, It was pointed out that although

_ of polystyrene and polymethylmethacrylate in the United States nearly doubled

%
%
2
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polyoeartonate had a osaperior temperatare porforac e g Ly te s e .
1t was tnferior with reapect 'o Peaialan e S yellowlany I
methylmetha pylate polymers of improved beat pesist o e wers oo o 00Ty

[n the firat paper dealing with the applioatcon o0 diaptice 0 hoaa e,
20 types »f houses built with ;l&s?x materials wers degoritved and
i{lustrated, A second paaer, presented on behalf of the oint "HIDG-Romanis
Jentre, desgoribed the steges involved in a programme for the mass-prodiction
of houses to be undertaken with multi-national coeaperation, & third
paper, devoted to the Welz system of applying plastics to housing
congtruction, contained a proposal for a specizl, modulaply waigned

structure, based on GRP laminate foamed-plastic sandwiches, capable of

being folded for transport and unfolded on site. The gyster was intended

for low=cost housing schemes in the developing pountries,

7 VIrx the panel discussion, specifically ?a’l;tﬁ' to the use of g—i‘sgiiss in
'hmi&g; it was i&éicuﬁaé that mtaw: af tﬁa housing uni
tkc Wele system were expected to be ﬂw within :iz to #i&% m‘kﬁgs'

While the urgent need for mass-produced, low=cogt Miﬂgm@mﬁlu

recognised and the Wels system was regarded as an ingenious and logically
conceived approach, some participanis had misgivings that &ertéit; of the
construction materials were not sufficiently durable, Its proponents

alaimed, however, that the durability of the materials had besn attested ic

ty s number of large,

view, it was &Ii by some that modular em%ms%um 3

acosptability, It was recognised that most of these queations c@rﬁ& ﬁ
s0lvéd only in terms of step-wise trials and that, ulﬁm@tﬁo ﬁm an

to the construction of mass-produced houses might not be houses made entirely

of plastic, a considerable proportion of plastic materials were certain to be

employed,



VII. TRAINING AND TECHNICAL ASSISTANCE

Three te:hnical papers concerned centres and training institutes for
plastick technology, and one paper contained a description of the UNIDO

technical assistance programme,

In a paper describing a model plastics technology centre, comprehensive
coverage was given the various aspects and functions, including staffing,
equipping, investmeant and operating costs. The ceatre, which would be
responsible to a governing council and guided by a panel of consultanis,
would have as its objectivest

(8) To provide a technical and advisory service to manufacturers

and othersy
~(d) To impror
{c) To mgrma I;tiﬁea between educational establishments m iu&astgy;

e liaison hntm Emamt snd industrys

nctions would be divided among s basio section fop fabriceticn

| ﬁe&saiag, materials testing and evaluation, and engineering wiiaﬁia and
designj & soientific section covering chemistry, physics, economiocs and
mszags and & statistics and information servioce,

~ M4itional activities would include orgnising fellowshipe

: ~;aa~%ax seale Mm m& au 1&013 to mfaﬁ a total iavest
: 'Ej§§jf an iﬂi%i&; w&g budget g %ﬁﬁ; ﬂ i .
of mwa Nethods of minc *ﬂ or emmple, funding end indu |




The second paper descrited the stracture, cperation and fanctiong of
the Laboratory for Plagtics Technology (LKD), 7ienna, and swtgested that it

asould serve as a convenient model for South-Eastern Burope.
p

KT demonstrated how the various anrtivities of gecnondary education,
training, testing, research and development may be co-ordinated in a
matrix organization to form a complex unit of high efficiency in the field
of plastics technology. It combined an institute for higher technologinal
education, a post secondary college for plastios technology and a federal
teeting station for chemicals and plastics. It also established coursec amd
seminars related to training and vocational training and served as a
research institute for trade and industry within the framework of the
Associstion for the Promotion of Plastics Technology, a private organisation
supported by 180 mesber fimms. LKT had & full-time staff of 70 and more
than 400 stadents and voostional traineesy it opersted on an snmusl
ot of 20 aillion Mustrien Schilling ‘

you tiiu‘i!*§i§;§&§i$i§§ sechnolen
)d in equipment cost, personuel teainiag, mem
to beooms self-supporting: With respect to
Ahat costs had been quoted st the lowest poss
stion was mads to utilise reconstructed fabrication sschinery with

s sether than sophisticated uaits vith expen: .ncy
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A cxpurts from local industry or from outside to the centre should be
~onaideped, auch as the assignment of an experienced engineasr
from the private gactor to undertake o programme to familiarize trainees with

4 new bype of processing equipment, Long-tepm assignments would be espe-ially

applicab e to market analyseu and cost estimating. [t was emphasized that

the progromme at LKT provided Loth training and field exporiene,

The concluding paper described UNIDO technical assistance in temma of
bagic aime, advice to developing countpies, initiating and maintaining

sonteaty snd gpongoring tpaining programmes.

As an introduction to the discussion, a degoription was given of how

private gectors and institutions could approsch UNIDO for assiatance and

sepvices. Paptioular emphasis was accorded to sanagement sssistance, Suoch

questions as break-sven poiats in productivity versus earmings, standsrd

b8y nanagement of inventory and prooupement of efficient techniosl

sont sroused considerable interest among the participante, It wes
mphasised thet UNIDO had been seintaining olose
had been able to provide sewices

of pilot planta shen Peques

institutions, such ss ACOPLASTI00S,

gne of the loosl effort involved in organising suol

i gymposias. The
wioe wvas considered 1o have exemplified a frultful way in which




VIIL, INVESTMEN! PROMOITON

Investment-ppromotion aoctivities were oPganifge ! 48 a aupplomean! ary
programme at the Jymposium, in order to stimulate investment opportun ' es
in the plastios industry, to plan individual ppojecta, Lo eatab .. sh and perate
industrial enterprises on a larger scale, Lo apply new technolugies, to
identify the interest for joint business ventupes, and to obtain the necessary

financing,

The Symposium offered an excellent oppoPtunity for the participanta to
combine technomsconomical project studien with an snalysis of the finanvial
isplications of promoting & project. The investment-ppamotion sctivities
aonsisted of a serles of actions o asceptain conditions for feasibility of

postents, suboomtracting for the
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leading 't actual investments in the plastiocs industry in Latin American

sountries. A greater number of ppivat. business meetings were arranged
after thias initial phase,

fen industpial projects for the plastios manufacturing sndustries in
Latin Amerioa were worked out in detail for promotion either at the meeting
or for follow=up at UNIDO hesdquarters in Vieana, UNIDO would continue to
help to pressnt commercially sttwwotive projesis, to looate poteatial
partaers and to initiate further contacts smong them,

Participents from industrialised countries decoribed their fields of
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