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ARGENTINA by O. Quereilhac

1, Technical and economi>al information collected as reference

Argentina, Brazil, Nexico and Veneguela ar< from the latin American
countries the ones with better economical level and furthermore are those
in which the prospects of reaching a stage of development are really sound.
Some contributing factors are as follows:

(a) Balanced international trade on raw materials and semi-finished

and finished products (either oonsumer goods or capital goods) §

(b) Good possibilities of multilateral international irade, and

ohances of being free from monopolistioc structuresj

(¢) Constant growth of a middle class capable of establishing a

pound internal economic oirouit between manufacturing and
oongumption of goods.

Still another important factor contributing to developmnt is the
slow but firm implementation of LAFTA allowing the set up of large-scale
plants oupplying basic commodities for the whcle or iarge parts of the
area., This will permit in the future a nearly ’oomplete source of industrial
products within the area.

In our opinion, the factors determining a 'hidz level of industrial
development aret

(1) availability of raw materisls;

(11) technologioal levelj

(1i1) investment capacity, and

(iv) oconsuming market.

The following is a group of general ctatistioal information on which
our opinion is based:
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Table I
Qgneral information data 1967
Argentina Bragil Mexico Veneguela Total .
(%) (%) (%) (%) -
mn? 23+3 (945) 90.1 (35) 45.7 (18) 9.4 (4) 245.0
m.llions .
yearly increase® 1.5 34 3.5 3.5
Urban % from
total T4.0 47.0 53.0 63,0
!'ut;l &rea in °
"3+ kn 2,808 (14) 8,533(45)  1,973(10)  912(4.5) 20,130
exl.dntarotis
Usadle for
agrioul ture
in § of total 50 - 15 52 21 ’
Social data .
‘Aiphabetes % 95 61 YA ¥id
Agrioultural ‘
vorkers § of 22 (V) e 53 32
working popum ’
lation -
67 56 63 56

22,000 (17)  18,75C(14)  37,350(28) 16,440(12,5) 13%00"3
43,90 ()0)  37,500(29) 25,300(18)  700(5) 144,000

1,504 (17)  1,565(17) 380( 4) 19(12) 9,500

1,527 (28)  1,432(26) 931(17) 309(5.5) 5,550
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Table 1 { gont'd )
Argentina Brasil Mexioco Venesuela  Total
(%) (%) (%) (%) in L.A ares
‘Total Usg mill. 16,700(17)  27,100(27)  23,320(23)  8,415(8.5) 100,500
per oapita US$ 724 B 1 K 510 °° 900 SR
yearly increase® 2.8 501 T4 640
g e
\
stéel (Wo . )
tons) 1,326(13) - 3,667(36)  3,023(30) . 703(7) 9,795
electric ’
power(millJdih) 16,508(16.5) 35,300(35)  20,900(21) 9,200(9.2) 100,000
oement o
(thmm) 30552(‘5) 5p4w(ﬂ) 5:”(23) 2,3@(9) ‘ 24,000
automobiles &
truoks (thous) 1,804(5) 1,822(5) 1,343(3.5) 686(2) o, 36,800
Foreign tredd .
dalance (mil.$)  +363 + 20 =565 +1,107
main export ‘ '
% of total oervald 28 coffes 44 ocottom ) poﬁal;r
R o - W

(*) 7 million.labour force
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2s The Argentine plastior industry *

Within the framework of the Argentine industry, the plastics industry
has reached a remarkabie position due to its high growth rate and also due
to its oohesion as an organized group under the industrial association:
"Camera Argentina de la Industria Plastica" which groups raw maverial proe
ducers, .traisformers, machinery manufacturers, tool manufacturers, gross
retailers, material and machinery importers altogether surpaosing a mem-
bership of a thousand firms. N

2,1 Ite origin and evolution causes

The World War II brought as a consequence important modifications
in social and eoonomical structures on many countries which were not
directly involved.

Routes and communications traditionally established were interrupted
and lack of supply of many commodities resulted in an increased demand
excerted upon lecal industry.

This was the case with the Argentine plastice industry which was ‘
born practically in 1940 with thermosetting moulding.,

Since 1945, the arrival of imported post war products (some of them
war surplus) moulded on thermoplastics led local industrialists to compete
with them and the thermoplastic moulding increased.

On the other side, Government policies encouraging light industry
and consumer goods production, characterized the 1945-1 955 decade as a
"boom" for houseware and electricul house appliances (i.e. refrigerators)
and of course, toys, Packaging on polyethylene films was another important
groving market., From 195§ to 1960, most of the automobile facteries
actually on the market were established ‘and a third -tag‘, in whioh

"engineering materials" entered, was fulfilled. Qua.lity moulding and
tolerances were also Incorporated in the trade.

_later, other fields were covered, e.g. plastics pu't- for the .
clootronic industry (record players, television sets and tape recorder-),
packaging (household chemicals, cosmetics, pharmaceuticals and foodstufts)
and finally, the building industry in which we can say that plastice are
at the very early stage. Furthermore, plastics are steadily introduced in
agriculture, putting together one of the most modern national industry wi%h




our trsditiensd. farming and agricultural industry, for the benefit of the
whole national economy. - |
A recent congress held in Buence Aires under the name of "Plastics for
Agriculture and Farming" and the presence of an Argentine delegation dédling
with this subject on the recent Europlastic Meeting in Paris, prove our
lctul strong drive -toward the application of plastios in agr.oultm.

I t oconditi :

In the following tables we have grouped data with the purpose of estab-
lishing comparisons between the Argentine plastics industry and these of the
other countries like United Siates of America and Federal Republic of Germany
which are eonlidered world leaders in this field.

Most of the information belong to 1967 and 1968 (rnther "old" for a
fant growing industry) but nevertheless are use.ul to establish comparisons.

tons 3 tons %
polyvinyl chloride 3,670 18.7 aminoplastios - 1,750 8.7
polyvinyl acetate 810 4.1 phenolics ,310 6.7
polyvinyl aloohol . 186 0.9 alkydes 840 4.3
other viny B8 in polyesters 790 440
cellulosics %40 2.7
aorylics . 430 2,2
polyurethanes 620 3.2
polyamides 120 0,6
epoxies 10 0.6
silicones 50 0.2
polycarbonate 25 0.1
flouroplastios 15 0.1
others & fibres 1,40 6.8

SUBTOTAL 7,940 40,2

—LL ,910 59.8

JRAND TOTAL _ 19,850 tons__ 100 %
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Table 1I1II

. Elastios production in 1967, annual growth rate per couniry
' and main geographioal sreas

. 1000 tons % ' " 1000 tons %
Pederal Repub~ p 1 Israel 32 20

Jio of Geomeny 2,635 4 Iran : - -

Prance "850 1z India 3 27.5
Ttaly 1,103 14 China Rep. of 60 -
Belgium 135 14 China - 160 -
‘Hptherlands 340 15 Soutli-Korsa o 9 -
Jdarket ouhtotal 5,003 13,5  Agte  sybtotel 2,728 -
Pinland 23 16 Canada 274 9
Sweden 179 14 U.S.4, 6,512 12
Norway 90 15 Mexico 18 14
Deumark 41 16 Argentina 76 17
Tnitéd - p Bragil 141 17
Kingdom 1,102 12 Chile - -
Peru 1 18

7,092
LI
113 1L
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Table IV

Consumption of plastiocs in Argentina and USA in 1

thousands of tons
Product Usa Argentiga  Froduot USA___Argentins
polyvinyl chloride g 1:200 18.0 POLYSTYRENES 1,400 13,8
polyvinyl acetate ' 4.5 ~
other vinyls 265 - aminoplastics 350 8.9
VINYLS 1.46 22 phenolics 500 3.65
1LNYLS 1460 2.2 aliudes 3 5.8
oo 2 o ma  Dpwe, 3 £
polyethylens HD 625 1.8 8 0.
Rolypropylens 405 .4 2 Shomie 2 0.2

pp— o " subtotal 1,665 27,15

cneeealAD TOAL | T,110 .. 20202,

World average P 55

3e) kg
Pederel Republic of Germany 48,5 kg
UBehe 33.0 kg
UsBa8.R. : 5.0 kg
Spain 10,0 kg
Argentina 35 kg
Brasil : 1.7 kg
Nexioco . : 1.7 kg
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Table VI

Arp_gh tine plastiocs industry - Labour force and salaries 1969

!

Number of workers , ' 6,700

Administratives clerks and technicians 5,000

Total workers man-hours 15,400,000

Net salaries (without social charges) 9,300,000 US$

paid to workers

Not salaries paid to clerks and technicians 12,000,000 US$

Average monthly hours per worker 192

Average salary per worker per hour 0.83 uss
net collected 0.60 US$

Average montly salary for clerks and technicians 220 uss

locally produced 140,000,000 Uss
Imported 60,000,000 _ Us$

mamnamntcmum-#%ﬁh%-t ”E!.

(Rate of exchange US$ 1 - 3,50 § argentinos nusvos)

Produot USA ~Argentina
FVC oompound (cable insulation) 0.45 1.00
@oneral purpose polystiyrene 0} 0.70
polyethylene LD 0.23 0.80
polyethylene HD 0.38 1.05
polypropylene : 0.50 1.25
moulding acrylics 0.90 3.00
cellulose acetate butyrate 1.25 .20

nylom 1 «50 ' 2,00
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Table IX-

rav materials for moulding
finished plastics products
machinery and equipment

toolh?c

Capital
Annual sales

Number of clerks and technicians

Salaries for clerks and technicians
maludinc social charges

Fumber of workers

Salaries for workers iml\dm
social charges

-~ Comt of raw material

Machinery and tools (mouldl)
Taxes on sales

hﬁa distributed among gensrel

expenses, profits; incoms taxes

(om profits) all referred %o
sales Tigure

Gross sales in the plastics jndustry ip 1262
100,000,000 US$
240,000,000 US$

7,000,000 US§
3,000,000 UB$

g 8§

§Eds

100,000

240,000

18,000

14,000
100,000
10,000

E2
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Genersl commenti on 2,2

As can be seen from tables II, III and IV, the'popular' plastice (pvec,
polyolefines, styrenes and phenolics) follow the world pattern.

Par capita consumption is still low for the present development level but
there exist very important distorting factors such as local price for transforming
materials (table VIII) and the same accounts for some transforming equipment.

tors distorting and delaying development

As most of the petrochemiocals are produced locally and the ratio between
looal products and imports is reasonable (table VII) present import duties
which automatically increase internal prices and protective tariffs seem not
Justified.

But a survey on present metiods and plant capacity reveals that obsolemoepoy
is causing high local production costs. Public investments have been derouted
to more important basic industries and services and the plastics industry has
been completely left to private investment which is really insufficient, and
this is the only retardation factor. Regarding locally produced transformation
equipment, the relatively low local demand should be compensated With an aggresei
sive sales and credit policy on the LAFTA gone or others in order to enlarge
plants to more economical sisze.

In this case, external sources of finance should be reached also.

This is the only way in which Arpntine machinery producers will be sapable
to Cltlblilh costs and technological levels compatible with the international
market.

Other problems affecting the plastics industry ocan be seen in table X.

The margin of 30 per cent deduced can be more than reasonable but all
depends on inflation or devaluation rate. Although it has been of nearly
20 per cent per year in the period from 1950 to 1967, in the last three years
it has shown a tendency to stabilisation,

That is why during the years from 1950 to 1967 the plastics moulding
manufacturers had to fight mainly against capitalérosion and only in the recent
past there were signs of improvement,
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BULGARIA bty T.0. Triphonov

The plastics works in Bulgaria are led by a State Industrial Amalgation
which is responsible to the Ministry of Cheomistry.

All of the plastics works are based on polyvinyl chloride, polyethylens
and polystyrene,

A plastios plant in the town of Roussa, based on polyvinyl chloride pro=-
duces calendered products and artificial leathers and floor covering materials
which are obtained by spreading methods. Foam se) arators for storage batteries
are also produced.

In a plastiocs work in the town of Gabrovo based on polyvinyl chloride
are congentrated extrusion moulding and extrusion blowing processes.

- dvplamtics work in Sofia ie specialised for extrusion blowing and extrusion
laninating based on polyvinyl chloride and polysiyrens. ‘

Another plastics work in the town of Asenvvgrad is based on exf{rusion of
polyethylene on extruder slubbers. .

- There are twelve enterprises in Bulgaria which work with plastics processing.
In addition there ore some departments in the machine manufacturing plants spe-
cialized for machinery parts from thermosetting and thermoplastic resins,

Our plastics industry will continue its development based on polyvinyl
chloride, polyethylens, polystyrene, polyprepylene and other plastics.

An {nteresting product we have the intention of developing, is synthetio
uper shoe leathers btased on non-woven substrata impregnated with dissolved
polyurethane or latex and polyurethane upper layer,
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ILE by M. Abarca

———

1. _Local production of synthctic resins

At present, the Chilean production of synihetic resins is based on imported

raw materials. Some compounding ingredients such as plasticizers, stabilizers
etc. are produced locally from imported basic chemicals, The following are the
production and installed capacity of the Chilean factoriest

Product Production Installed capacity
MT/tons MT/tons_
Polystyrene QP 1,500 2,000
Polystyrene II1 500 1,000
Expanded poly.tyrene 800 1,500
Unsaturated polyesters ' 1,000 2,000
Phenolic resins : 800 2,500
Urea resins - 1,000
Nelamine resins - 1,000
PVC compounds 600 2,00C
Phthalate plasticisers 1,600 12,000
Bpaxidised oils 3oo 1,000
Stabilisers 200 500

- 'Right now, the situation is changing ~apidly., Some years ago COLFO
(Corporacion de Pomento de 1a Produccion), a Government institution for devee
lopuent, formed ENAP (Bwpresa Nacional del PetroloS), w..ich took over the
ownership of all the national oil and natural gas resources and which is cone
cerned with all the production and refining of oil in Chile,

Five years ago, the Chilean Gov(rnment began to promote the development of
& petrochemical and plastic indusiry and it was decided that FNAP would build 8
oracking plant, adjacent to its refinery near Conoepoion (Southern region of Chile)
for the production of 60.000 MT/year of ethylene and 50.000 MT/year of propylene
and butadiene. The petrochemical development programme will mean an approximate
investment of US$ 150,000,000 in the different complexes and plants to be built
in the different regions of the country,
Petroquimica Chilena S.A. was formed in 1966 by CORFO and ENAP, (sharing
the capital in the same proportion) to implement the petrochemical progrimmhe; this
- programme considers the installation of four complekes:
o Ethylene (olefinic) complex,
Acetate ~ alcohols complex,
Ammonia complex, and

Aromatic complex
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These four complexes will be tl.c base of an integrated petrochemical system,

The ethylene complex is related witl, the plastics sector and is constituted
by the above mentioned plants of INAP, a c‘nlorine/caustic plant at Concepcion,
built by Petroquimica Chilena with a production capacity of 33.000 MT/year of
liquid chlorine, 15,000 MT/year of hydrogen chlorine, and 75,000 NT/year of
caustic soda, and a polyethylene plant withi a total production capacity of
27,000 H‘I‘/year of low density polyethylene and a VCh plant for 18,000 M'I‘/year
and 15,000 MI/year of polyvinyl chloride (PVC). These plants were built by
Petrodow, a joint company with Dow Chemical Co. of Midland, Potroquimica Chilena
8.A. and ENAP,

These plants are already built and in the stage of "starting operation",
The total investment of this complex is about US¢ 60,000,000,

Petroquimioa Chilena S... is also making the engineering study for the
acetate-alcohols complex which will be constituted by a plant of acetic aldehyde
of 12,000 MT/year, and acetic acid plant of 14,000 MT/year, a 15,000 MT/year
of vinyl acetate nonomer plant and a 25,000 H’I‘/year of high alcohols (butanols
and Ootanols). This complex will produce the raw meterial for co=-polymers
FVC/PVA as well as for tlie production of plasticisers and other chemicals rela-
ted to the plastice sector.

Besides this, Dow Quimica @hilena, a subsidiary of Dow Chemical CO, Mid-
land, is going to increase its polystyrene plant capacity up to 10,000 MT/year.
In addition, the Chilean subsidiary of BASF @& also thinking of increasing its
unsaturated polyester plant up to 4,000 MI/year in the near future.

.- A &8 WS LI ULEEDLIE LA WE BE
There are 280 processing industries in Chile, employing some 20,000 people.
The companies range in sise from thom employing only a few .people to those having
uwp to 800 employees. Oreat difference in management efficiency is observed in
general, the largest ones being the most efficient., Moat of the symthetic resin
used by the processors is imported from Germany, U.S.4., Italy, United Kingdom,
Japan etcy and the supplies are sometimes uncertain and of very variable prices.
Anyway, the processing industry has hod a big increase during the last ten
Years. In 1960, there were about 100 enterprises with a total resin consumption
of 10,000 MT/year. At present there are 280 enterprises with a total resin
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consurption of 29,000 M’I‘/year. Taking into account the local production

of the principal tliermoplastice resins such as LDPE and FVC suspension

grade and the expansion of the polymc rization plants mentioned c.bove, it

can beestimated that the number of enterprises will incrcase to at least 500 with
& possible resin consumption of 71,000 1T/year. Flastics consumption in Chile
for 1963, 1966 and 1968 with an estimate Projection for the next five years is
shown in table I,

Table 1
Consumption of plastice resins in Chile - MT/year

Resing 1963 1966 1968 f;.‘,’gjgsz“"i
llg'!d‘miv polyethylene 3,250 6,000 7,100 25,000
High dessity polyethylene
HDPE 300 800 900 3,500
Polypropylene PP 420 700 950 3,000
PVC suspension grade 2,150 5,000 4,400 15,000
RERLL OB B B am

purpose 1,600 1,900 = 1,800 6,000
Polystyrene high

impact 650 1,000 1,500 3,500
Polystyrene expanded 260 - 600 800 2,500
Aorylates- :
mothyl methacrylate 200 400 100 1,000
ABS o 10 20 80 200
SAN - 10 100 2%
Cellulooe derivatives 180 150 150 250 -
Unsaturated polysaters 3 600 800 1,500
Phenolioc resins ' §00 700 800 1,200
Urea resins g "' 340 450 600 1,000
Nelamine resins 150 200 250 500
Polyurethancs | 200 350 500 1,500
Total resine 12,48 20,895 24,025 71,150

Plastioisers 2,000 2,000 2,500 10,000
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‘"he technology for plastics fabrication in Chile is not so much different
from other countries. Our processing industry included all the actual fab.ica-

tion proceuses which exist, such as:
Injection moulding,

:
L

Compression and transfer moulding,

Blow moulding,

Extrusion,

Sheets,

Leminating,

Foil and film,

Calendering and coating,

Polyesters and epoxies,

Rotocasting, B

Poamed plastics,

Vacuum forming, eto.
and also cover a wide range of raw material and finished products. The estimated
distribution of plastics consumption in form of finished products in Chile in 1968
is shown in table II (values given in MI').

But the natural dovelopment of the processing industry has been limited Wy
the following factors:

= The lack of technical scrvice in tle use of resinsj

= The lack of technical service on machinory and equipment;

« A sperious shortage of spare parts for machinery and equipment;

= The absence of adequate facilities for the training of workers and
4he sbesnse of facilities to prepare higi level professional staff;

« The shortage of skilled production technicians and engineers;

= The ajsence of standard, quality control facilities and applied research
in plastics, and :

= The dependency on imported supplies of raw material,
The industry has achieved its present status only through an impressive

| amount of highly skilled imprevisation which has helped to bridge tho gape
csused bty the adverse factors listed above,

To improve the status of the processing industry and also to incorporate
in the plastics markets areas of application which in the past were only slightly

A

et o SRR '
- R i
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touched 1i.e. packaging, food packaging, appliances, buildings, agriculture,
transports (automobiles) etc., the Government is crcating the Chilean Polymer
Institute which in its first stage will help to develop the Chilean Plagtice
Sector by giving the necessary sujport in the following technical arecass

Production, marketing and management; besides of this the Institute would
aid to solve problems of st ndards, quality control, upplied roscarch, training
and formation of skilled personnel etc, with the valuable assistance of
United Mations Industrial D ivelopment Organisation - UIIDO,
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CHINA REN'UBLIC OF by Chun-l Chang

The plastics industry in Taiwan, lejublic of China, has grown dramatical.y
in the last twenty years. During, t! .8 pcriod, thce numher of plastics manufactu-
rers has increased to over 2C and that of plastics fabricato:s.over 500, Poly-
vinyl chloride, polyethylene, polystyrene, polymetliyl methacryl-te, unsaturated
polyesters, Phenol-formaldelyde, urea-formaldehyde etc. are produced. A brief
report of the individual plastice is as follows:

1. POLYVINYL CHLORIDE

The first polyvinyl chloride plant owned b/ the Formosa llastics Corporation
was started in opertion in 1957 using calcium carbide und chlorine as raw ma—
terials. There are now four private companies producing PVC., The production
from 1964 to 1968 is listed as follows:

Year Production Remarks

1964 23,189 Mr Formosa Plastics

1965 28,682 M Formosa Plastics

1966 . 44,667 wr Formosa I'lastics, Cathay Chemical
China Gulf and Yee Fong

1967 61,775 Mr ditto

1968 68,000 w ditto

However, further expansion of the PVC industry in Taiwan would be very dif=-
ficult if oalcium carbide is still used as raw material. The new technology
for meking PVC using ethylene as raw material has proveli to be more economical
than the former method. With Government encouragemeat, a Vinyl Chloride Co.
was established in 1969 jointly by the four private FVC companies and the
Chinese Petroleum Corporation. The new company is building a vinyl chloride
monomer plant using ethylene and chlorine as raw materials by ethylene di-
chloride route at Kaohsiung, Taiwan, near the petroleum refinery and alkali
plant whioh supply the ethylene and chlorine respectively., The plant with a
capacity of 40,000 MT of vinyl chloride monomer per year is scheduled to be
completed in 1 910. Apother vinyl ohloride monomer plant will be built in the
northwestern part of Taiwan with a capacity of 60,000 MI'/year. It is scheduled
to be completed in 1971, The feedstoock will be ethylene from an ethane oracker,

The ethane will be extracted from the natural gas produced in the nearhy gus
f:i‘ld.o
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There are nearly 60 PVC fabricators in which Nan Ya Plastics Corporation
is the largest. Its capital grew: from US$100,000 in 1958 to US§15,150,000 in
1970, The principal equipments and products are listed below:

Calender 15 PVC film and sheets

Calender 5 Expanded products including

Poaming oven 6 imitation leathers, sponge

Casting machine 1 leathers etc.

Flocking machine 1

Printing machine 5 Printed sheets

Embossing machine 6 Embossed sheets

Injector 19 Injected products

Hot press 3 Rigid sheets

Vinyl-asbestos tile machine 1 Vinyl aslbestos tile

Knitting machine 23 .

Bxtruder 353 Roll=up blinds

Extruder 92 Rigid pipe

Corrugating machine 6 Corrugated and plain sheets

Blender 19 PVC powder

Heat sealer 403 Raincoats, baby pants, hand bags

Sewing machine 674 Mattress cover, garment bags,
jackets and shoes

Bxtruder 62 Window blinds, place mats

Knitting machine 36 Window blinds, place mats

The export of PVC and its products in 1967 is listed below:

WC resin & compound, Seipper

Tay & dolls, shoes, sheets, film

Window shade, folding door, rain-

ooat eto, 46,23V Wr  UBS29,784,309

;"—:;

The largest single foreign investmont project in Taiwan is the polyethylens
plant. It was put up by the USI Par Eust Corporetion, s swbeidiary of Natiomal
Distillers and Chemicals. The plant produces 34,000 MT/year of polyethylesms .
The rew material, ethylens is supplied by Kachaiung Refimery of Chiness Petrolews
Corporation, which produces 55,000 NT of ethylene in its paphtha orecking plant.
The polyethylene plant started operasion in-Nay 1968 $o produce low demsity
polyetheylens. | ,

There are nearly 250 polyethylene fabricators of which the most are small
sise enterprises. The oapital of the small sise plant is less than US$10,000.

’
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The export of polyethylene products in 1967 is givéa’ below:

Polyethylene flowers, bags, hoses,

Mattress covers, mats, etc. Us$t ,881,404.64

In 1967, the polyetiylene used was imported. After 1968, the low density
polyethylens is produced locally, therefore an inorease of export would be
expected.

A POUIVTNGE

There are two plants, Taite Chemical and Poly Chemical, produoing geusrsl
purpose polysiyrens and expandable polystyrene. The rew material, styrene
wonomer, is imported. The productiocn ststistios are listed as followss

1996 195 W
1966 1,496 W
1967 i R
1968 LT -

The empert statistios in 1967 aves

General purpese polystyrens, sheets
Mcooustical tiles, lamp shades ete.  UNGINE,662.03

w1y

There are & fov plante produsing pelyviny) acetate, pelymetiyl mthessylste.
T™he seuomer rav materials are imported. The preduction statioties ares

Polyviagl seetate
1985 €,000 W
1968 8,5 w»
. Polgmethyl netheesylate

T 1984 7 »
1985 s m
1966 1,304 @
1987 e -
1908 (e0s,) 3,000 W
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!‘hcra afe ‘NO plahts, ‘Taite Chemioal aad chmg Chun Pot:oahniul,
- pl‘e&uéias the moulding pwdor and gluo. ‘!‘hc produotion rron 1964 to 1968
is linted below

Yoar mema powder (f.u:
i 196 yo - heg
v | I
e :‘5,'?”7 L R he@; n m |

1968 (ost,) N 1,35 - —.‘@

? &
|
H
g

T™he rew material, phenel, uw !!ufemw. uum

ra-swmwemm Itlw qnﬁa&‘tumm
plant with a capacity of 50 !l‘/w in 1%6. I¢ produced 19,000 IT in
1967. As the demand for formaldehyde is ntill poning, e said congany
is now building 4 ned’ .wanex plant with & ocapacify of 150 MI/day, wsing
the ICI low pressure prooess. This plant will be complcted Wy the end of
1916. - R

T i oG MR 1500 i s e

i oy
e gl Lo

1

Thero are over ten producers incluling Teita Chentcal and Chang Chws
Petrochemiocal. The production lttjlﬁa. aret
Yosr |, tetisgpeder Ol
1” o S " m S n’m
‘m L S ”u o7 “'”
1967 AT 1470 v 20,088
*ﬂ (“‘g) L ‘e "m R u’“

W Taite and Chang Chun from the cgidation cf methanol, Nethanol is preduced

The rev material, w,hMW&ﬂMﬂhﬂm
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aed_Qther thermosetting resins

Other thermosetting resins such as melamine-formaldehyde, alkyd, un-
saturated polyester, polyurethane eto. are also produced in Taiwan but

& part of the raw material is still imported.

The riw saterials for plastios are aestly derived.frem petrochenicals.
Therefore, ia 1969 a wholly Govermment owned company was founded for the
development of the petrochemical industry, called the Chinese Petrochemicals
Development Corporation. Its main undertaking will be to produce petrochemiocal
intereediates for suprly to local manufacturers of plastios and synthetio fibres.
After a fow yoars, the plastics industry would be well~developed. During the
developing period, testing, standardisation and quality control of pPlastics as
well a9 the plastics research, basic and applied, must be paid attention in
order %o make & sound base for the plastios industry,
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CUBA by Goedse Mejer i o ) . LN

The plastics processing indusiry until 1959 was formed princmally by small
and geogra.phically dispersed workshops and only two or three ‘medium size factories,
Ae an undeveloped country at that 'bime, the industry ‘showed the typioal one or
two -ingjection wourning machines in the garage of & house. No tax regulation
or law existed to protect and develop the economically weak national ‘industry
against foreign suppllers of gsemi-finished or finished products with a higher
economical dcvclopmer.c. The total raw materials and equivalent additives used
were imported. Asound 1964/1965, the national consumption of plaatio resins
was about 0.53 kg per head.

‘With the purpose of getting a higher industrial effmiency in the yeu"
of 1963/1965, an integration of small workshops and factoriel 1nto large factoriel
was effeoted. The integration was accomplishe& accordmg to the teohnologionl
similarity of the machinery, thus obtaining factories specialized in injection
moulding, extrusion, blow noulding, compression film blowing and othera.

Duc to the work done concerning the national development of the eoonomy
in a balanced and integral way, the application of plastic materials in different
industrial sectors and in agriculture started to be studied and evaluated. For
this reason, expansion of existing capacities was increased, raising the yearly
oonsumption to approximetely 1.5 kg per head in 1968/1969, fundamentally PCV
and low-density polyethylenc resins, with a total yearly processing in the range
of 10,000 to 12,000 tons.

Considering the country's economic aocumulation in the decade from 1960
%o 1970, and basod on the need for increasing the rate of economic growth in
the coming years in the following fieldss

Food industry,

' Puilding and furniture industries,
Agrioultural and irrigstion systems, and -
Consumer goods

this growth must be fulfilled taking into account
(e) higher industrial efficiency,

(b) lower possible index in initial investment/year
producing rate, and

(c) world shortage of traditional materials nh
paper, ocardboard and tin. .
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All the above must bring the national yearly consumption to an
increased range from 3 to 5 kg per hecad.

To overcome the present main internal difficulties in the plastic pro-
cessing industiry in order to achieve the per head consumption mentioned above,
the fundamental needs are;

1. Training of medium level technical staff to operate the new industrisl

capacities, espcoially in

= procesc technologists

- quality control 'technologiats
- mould design technologists.

2. Disponibility of techno-economic indexes specific for our industry
to evaluate with the highest accuracy and efficiency the new complete
plants and machinery in the shortest possible time,

3+ Finmal products testing plants.

The development of national production of polymers considered in the petro-
chemical industry is being at present in a more developed stage. This developw
host basod on the reference indexes seem to recommend the incresse of the néshonal
produotion esppoiplly of polyethylene and FVC,

i whioh the arhl is used)
Sheets (13,14)
Granular (1)
Alkrds (16)
]
Yelamine formaldehyde (Alfa cellulose filled) (2)
Ures formaldehyde (wood fillea) (2)
Urea formaldehyde (17
Sallulosice
Cellulose acetate (1,13)
Cellophan (8,11)

Jnsxy resing (14, 16)
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Ehenolics

Moulding powder(wood filled) (2)

Polyanides (1)
) ter reci
Glass reinforced (14)

Polyolefines
High density polyethylene (1,

Low density jolyethylens (1,

Polypropylona (1)

Gcmral ruﬂ)o“(1 5)
High impact (1)
Ultre high inpact (1)
W M

Rigid (1, 6, 7)
Plasticised (1, 6, 12, *5)
Plastisel (1O) ~

Pelrvinyd acetate (16)

- Ia.jcetion midiu
2 - Compression moulding
J ~ Blow moulding

4 - Mla blow

5 - Pipe and hose extrusiom
6 « Profiles extrusion

T = Ronofilament extrusion
(only for brooms)

8 « Flexographio fila impression

imported ingredients.

34,5, 6, 8,9, 1)
3 4,5 6, 89,11, ‘15‘)

* b
43.& fal 21
) 3
; ¥
= =
e i

9 = Silk soreen ingression
10 ~ Motational moulding

12 « HPF sealing

" 13 = Thereoforning

14 - Nand-made pisces

15 = Wire and csble owvering '
16 - Patnt industey °

17 - Wood agglutinating -

The recipes for WWC ocompounds are home formulated and mined weing

2. A1l plastics materials menticned are &% present imported (bage and bins
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INDONESIA by I. Hidajat

The plastic fabrication industry came to Indonesin in the early fifties.,
At the beginning, only small and Bim: le articles were rroduced, such as cups,
combs, buttons, spoons etc.,, mostly using thermoplastics material. The equip=-
ments were made locally; some usc! direct flame to heat the mould - at that
time eleotric heating clements were still rare and besides that, electrio power
was aleo scarce. The production process was very simple. Raw material in the
form of granules, sorapped plastics articlcs was put into the prelieated female-
mould followed by male-mold which was pressed manually (compression moulding).,

In the mid-fifties, there was a marked growth for the plastics industry, as

& result of Governmunt subsidy to industry - through exchange rate regulation
and lenient credit policy. ‘
Highest national production output for industrial sector was reached in

1961, A look intoc the import figure of plastics material will give a picture
of fabriocation variety in the plastics industry.

t o tios material in 1961
Y. Polyethylene (high density) 400 tons
2. Polycthylenc (low density) 400 tons
3. PC/PVC compound 350 tons
4. Urea formaldehyde 150 tons
9+ Phenol formaldehyde 20 tons
6. Polystyrene 350 tons

From 1961 to 1966, the national industry output was declining. The same
‘rend hit also the plastics fabrication imdustry, But after 1966, the growth
rate for the plastics fabrication scctor was so staggering as can be seen from
& projected import of plastics material for 1970,

)
Hﬁ! ﬁ Erim ﬁfﬂ‘ %’o.)

1. Polyethylene ?xigb density) 5,000 tons
2., Polyethylene (low density 15,000 tons
3. PVC gompound 4,500 tons
4. PVC resin 3,@ tons
3« P¥C resin (rigid) 500 tons
6. General purpose polystyrene 2,500 tons

T. High impaot polystyrene a oouple of tons
8. Polypropylene 850 tons
Totel . .....31,320 tons
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Moet of the plastics industry is actually "cottage industry". In an
average, 3 to 4 machines are found in every unit (home). Processes used
are of single stage i.e.

injection moulding, blow moulding, exirusion moulding (for the prcduction

of tubes, blown films), sceliing and printing, compresgion moulding.

These cottuge industries usually are not equipped with waste processing
equipment such as: granulutor/cutting mill, fluidigator. Thair machinery is
mostly imported from longkong and Japan. Some of them use rebuilt machinery
i.e. assembled locally from different makers.

large units which are organized as manufacturing plants, usually work
with multiple stage process, i.e. , |

coloring - mixing/kneading — calendering - embossing,

coloring - extruding - laminating,

cokoring - extruding - stretching - weaving.

In general, they are equipped with waste processing equipment. Reclaimed waste
is used again for dark colored articles of low strength (impact as well as
tensile). Up to a certain peroentage, it is also used as raw material mix,

Testing equipment is rarely seen in industry, therefore physical characte~
ristios of the raw material mix are ncver known. Occasionally poor quality
artioles reach the market without the knowledge of the maker. This can spoil
the quality image of plastics articles to consumers.

Nost of the large units are constructed uith the help of foreign experts.
Looal production personnel who are responsible for the continued running of the
plant have limited training and knowledge in the plastios field. A need for up=
grading teir technological know-how is very strong. Many of them want to mo-
dernise their processing mcthod but do not have the know=how, «~ whioh process
is the best, - what machine they should buy etc. They know that to compete
with imported plastics articles, meams to keep pace with modern fabrication
technology developed in imdustrialised countrics, Most of them are eager to
learn the latest fabrication téohhiquu and know-how. Training oourses abroad
sponsored by international agenoies through technical assistance programmes
are always available, But for practical reasons, most of the units can not
afford to miss key personnel for 1 to 2 weeks without contact or communication
with them. Besides that, only a few of the key-personnel have the ability to
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communicate in English, German or another widely used foreign languagc.

In 1972, Pertamina, a state owned oil cempanpy, plans to open a polypropylene
plant with a rearly production output of 20,000 tons. Up till now, the only
polypropylens consumer in Indonesia is PT Karuna with a Yearly consumption of
85G tons.

‘o8t of the plastice intustry's machinery is of old type and moking. 1t
was mostly imported to Indonesia around 196C. M is machinery is intended
for processing plustics materials with rclatively low working temperature such
as PVC, polyethylenc, Polypropylene requires a relatively higher working tempera~-
ture and processing polypropylcne-waste needs spceial equipment with the indue
stry is not yet equipped with.

The supporting industry for plastice fabrication is, at present, not
yet able to give satisfactory services to the industry. Locally made moulds
and dies are as cxpensive as the imported ones but thc quality is much lower.
Usually they have shorter service 1ife compared with the imported cnes, and fre-
quently, they give plenty of production problems.

Today, the plastics fabrication industry can supply the domestic market
with a varicty of articles requiring wide range of processing abilities, i.e.

1o Pail, waste basket, sauder and cup (injection moulding)

2. Jerry-can, cottle, toys (blow moulding)

3. B8ynthetic leather, coated fabrics

4. Cast film, blown film, tubing, piping (extrusion)

5+ FMat yarn, woven fabric, rope

6+ laminate/formica (melamine - phenolic laminates).
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IRAQ by R.M. Al-Dujaili

Abqut eight ‘years ago, some companies were building small factories to
prbducé4§imp1e articles from many kinds of raw materials to meke items like
toys, footwear, tooth brushes cte.

But my ¢cnyery, the Electrical Industries Company, had different productl B
ard processes of moulded material than the other companies and its production
started about four ycars ago to make products likes

- Electric light fittings,
- Parts for ceiling and table fans,
. = Parts for water pumps ,, _
- Shock absorbers and other parts for ‘eluctrio motors,
= Tap-changer swilch and other parts for transformers.

The processes of moulded material used in Iraq are mostly injection,, com-
pression and extrusion processes. The raw material for the plastics fabrica-
tion 4s 1mportoq from oversecas.

1]

Raw materials used in Irag
1. Urea forsaldchyde moulding compound

2, Phenolic formaldchyde moulding compound
3. DMKelamine formaldehyde moulding compound
4. Polystyrene

5. Polyethylene

6. BNylon.

Where we use the thcmolatting resins to produco moulded material, we oome
accross some problems in products and processes and we try to overcome some of
them by trials. But these triala ure no’ enough to develop the moulded material
in a good quality,

Beoause of these difficultics, UNIDO ean help us Wy giving sy Cowntwy

speocifications and demonstrnting the various processes for the mamufacture
of moulding material to overcome problems and diffioulties in the processing

such as: |
1. Warping of flat moulded material
2. Cracks in the surfaoce of moulded material
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3. Colour separation in the surface of moulded material

4. Cracks or breaks in the plangcr or cavity of some moulds during

the processing of moulding mtcrial.

It would be of sp.cial interest to my country to acquire up~to=iate know-
ledge on the process of moulding material by transfer moulding process for ther-
mosetting resin becausc we have many kinds of intriccte shapes of moulded ma-
terial and we have some moulds which nved mctal screws to insert the mould for
making threads in the moulded material.

In addition, it would be of great value to see demonstration on the processing
of moulded material by rotary moulding techniques for thermosetting resing to get
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NIGERIA by E.O. Evuarherhe

The plostics industry in Nigeria is one of the many industries whose
¢rowth has been very rapid. Even ir‘"}gss than a decade, Nigerians are parti-
cipating in this field which formerly/ the exclusive province of foreign
oompanies. The industry was started by a few foreign companies which imported
the know=how and neoessary tcchnology. Today, these foreign companies are still
dominoting the industry, however, some small indigenous companies have started
in this field.

As in most other industries in Nigeria, plastic raw materialsare i'mportad
from overscas. Plastio oonversion takes place mostly by injection, blowing
and extrusion proceises. The most common materials used are polyethylene, and
general purpose styrene. Other materials sometimes used are polypropylene, high
impact styrene and polyvinyl chloride, both ri id and plasticized. The latter
is primarily used for the produotion of fbotwear. Some companies have also
started the proocessing of thermosetting plastios, however, this is mostly re-
stricted to bottle caps.

A great portion of plastic goods are for domestic uses. Industrial ree
quircuents, such as radio cabinets and containers for the cosmetics and phare
maceutioal industries are slowly gaining in importaree. In Nigeria, we are.
struggling with the fact that industrial users are acoustomed to much lower
prices for their containers from overseas than we oan offer them for locally
manufactured products. This is due to a variety of reasonss

1. Markcts in developed industrial countries usually allow for much larger
production runs than it is possible in Nigeria.

2. We pay a high import duty on our raw materials, in addition to that
we pay an excise dusy on our production.

3. Weare quite removed from the latest teohnologiocal advances, whioh
makes our operation look quite primitive sometimes to the sophisticated
visitor,

4. And last, we do not have the technical assistanoce at hand to do the
necessary repairs when we have a dbreakdown,

I believe the greoatcet hope at the moment lies in the dissemination of
technioal know-how and expericnce. Seminars such as this one are of great help.
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However, a lot of our problems are of a practical nature which can only be solvecd
at the machine on the factory floor. At the moment we get very irregular
assistance from machinery manufacturers and raw moterials suppliers who send
plastios oonvorsion experts to us to discuse and help us %o solve our problems,
These vioits, however, are too short, and the Poople don't come often enough.
This could be one way in which UNIDO oould help, namely by sending experts in the
practical solution of production problems on a Periodic basis, say,once a year,
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m w R. 8. Karim

In developing countries likc Pakistan, which do not have adequate indi-
genous sources of iron, wood, rubber, glass and aluminium eto. plastios with
their diverse and ever inocreasing applications offer immense possibilities for
substitution and augmentation. This would be most marked in fields such as
pockaging, pipes, containers, household goods, bags and conatruction materials
cto.

The wide range of plastio matcrials that exist today, their versatility
and low cost, the unlimited numbers of ways in which they can be formulated
and the almost inexhaustible supply of their raw materials, have oontributed
to the ever growing demand for them all over the world, %o replace traditiomal
materials and fulfil new necds.

At present, about 450 plastic prooessing industries in East and West
Pokistan are engaged in manufacturing plastic goodsusing imported plastio
rew material from the industrialised ocountries. This implies the expeaditure
of valueble amounts of foreign exohange on the part of the developing oountry,
As a result, some important industrial and construction applications of plastic
have not yet been developed.

At present, only Valika Chemical Industries is manufaecturing plastic raw
material that is "high prossure low-density polycthylene' using indigencus rev
material vhich is molasses available from sugar cane industries. Converting
molasses into ethyl aloohol hy formentation, ethyl alcohol to othylene by do~
hydration and finally by polymerization of cthylene into poly.thylene,

In this modern world, it looks odd to oonvert molasses into polyethyloms
while others are using oheap raw material like naphtha. At planning time of
Valika's polyethylene plant in 1961, molasses was chosen as raw material for
the production of ethylene as at that time, molasses of a suitable qualiy
was available in Pakistan as a olheap, surplus commodity. Compared to other
indigenous raw material (naphtha from one refinery only), rolasses was regarded
as an ideal feedstook.

However, in the course of the last few years, oonsiderable changes have
taken place as far as the market conditions for molasses are oconcerned. The
disappearance of "Cuba" as the world's largest producer of molasses hos re=
sulted in short supply and oonsequently in a much higher price of molasses in
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the, short period from 1961 to 1970 the Frice of molassis has Jumpcd from US$6
to UB825 per ton, which has ultinately affocted the cost or production of poly-
ethylenc,

Valikn Chemicnl Industries, ,besides Polycthylene also manufacture the follow
wing chemicals using th¢ country's own natural gne as raw moterials

v= methanol

= formaldehyde

~ urea~formaldehydo glue

= hexamine,

Valika Chemical Industries is the only chemical complex in Pakistan of its
own type and reprcsentative of all modern petrocliemical industries of today., It
took thc¢ initiative for promotion of plastic industrics by which foreign eXohange
is now saved as polyethylenc is locally available. It utiligos some of the most
advanced ideas of science and technology using the country's own resources as
rav material. It roquires bold Planning for the future, large outlays of capi~
tal, great construction of Projects and the complox co~ordination in movanent
of its products in the avenuvs of tradc. It brings togother in a united effort,
large organisations of people represunting almost all types amd dogrecs of skill
and professional knowledge. licnce the existence of Valika Chemical Industries
L. has meant the commingling in close working rcl :tions of heople of Xast and
.- West Pakigtan, _

The writer's firm is Planning for the furthor extonsion of polyethylene
plant weing hihg pressure process to lncrense its present oapacity of 5,000 tonu/
yoar %o 15,000 tons/year, based on ethylene which will be supplied by the ooming
petrochemical complex. _

The Government of Pakistan has examined the recommendation and approved. the
setting wp of a petrochemical complex in West Pakistan. The starting material
for this complex is surplus naphtha whioh ig available from two refineries at
Karachi. Por further Procossing the naphtha is cracked in o naphtha cracker
Yyielding ethylene, propylene and other basic materiale for plastios industries.
Of these, the most important is othylene which will be utiliged by ma jority of
the downstream projects,

Bthylene ocan also be produced from the oountry's own natural gas but the
Souroe is considered uneconomioal in Pakistan. Natural gas available in Pakistan
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has a meagre proportion of ethane for possible conversion into ethylene. The
final capacities of the lown stream project to utilize the intermediates will
have a complex which includes the following projectss

- polyetliylene

- PVC

= polypropylene

- caustic soda

- chlorine
The complex is being delayed only for want of a good amount of foreign exchange.
Now it is hoped that this ocomplex would start its production by 1974.

Only one industry in Weat Pakistan is manufacturing PVC compounds on
imported PVC resin, PVC resin is mostly used in manufacturing water pipes
and cable coatings etc.

Two industries in East Pakistan are manufacturing urea~formaldehyde
(compounds and glue) which are used for processing of house-hold items and ohip
boards respectively. The units for urea~formaldehyde in East Pakistan are besed
on methanol which is supplied from West Pakistan.

The plastic processing industry in Pakistan has expanded manifold during
the last decade. The expansion has taken place in almost all the major processes
like extrusion, injection,blow and compression moulding.  The total existing rated
capsoity in Pakistan is about 35,000 tons/year of plastic raw materials. The equip-
ment used comprises both foreign as well as looally fabricated.

Yost of the plastic processing industries of East and West Pakistan are enge~
ged for the manufacturing of household items, electric goods, toys, packing bagse
and decorative items etc. lostly the following types of plastics are used:

- PVC )

~ polyethylene (high and low density)

- polypropylene

=~ phenol and urea~formaldehyde

= polystyrene

- c¢ellulose

- acrylio

« melamine
95 per oent of polyethylene is used for packing bags for fertiliser and sugar
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etc. as a liner in Jute bags. The import of the plastic raw material is restric—
ted due to shortage of foreign exchange and therefore processing of plastic is
very low as compared to requirements. Due to this limited Bource, processors
are unable to adopt new ideas and techniques. The time is coming very fast that
plastic items would become very important for daily life of tle low income
people of Pakiatan, as it is now very difficult to fulfill the requirementa by
the expensive items made from glass or gtesl,

All the factors which have contributed to thc astonishing growth of the
world plastic industry over the past decade will continue to be of importance
in the future. There ig every indication that the plastic industry at large
will continue its rapid development stimulated in particular by the deriand for
such materials and will continue to offer eoonomic advantage over many alternae
tive base materials and will thus tend to satisfy the now needs of the country,
The plastic processing industry of Pakistan has expanded manifold during the
last few years. New Processes and machines have been introduced. Processors
have ingtalled equipments for producing simple products at initial stage and
then expanded for making sophisticated Products. The inductry is facing a
number of problems which are common for the induutries based on entirely imported
raw materials, equipments, spare parts and borrowed technology. As the industries
are developing, the problems are becoming more acute.

The major problems faced by the plastice industries of Pakistan are the
following:

- lack of now and advanced teclinoiogy

= lack of technioal know=how

= lack of plastio raw materials

= lack of trained technicians.,

The plastic technology is very new for the enterpreneur of Pakistan. Theree
fore them is a need to develop the knowledge of the teohnology on the modern
line. The utilisation of various plastic raw materials entirely depend on the
commeroial import, the Prioes for the finished product the consumer would afford,
In all parts of the world, plastic is known as chear material but due to the
above reasons, it has resulted in high cost of finished rroducts, therefore sub-
stitution has not taken place on any appreciable scale. .

When industry started in Pakistan, there was hardly any technician knowing
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plastic technology. In course of time a few technicians have come up with
foreign training but industry is still short of qualified trained technioians.
80 the non-availability of trained technicians is res;onsible for producing
substandard products and Ligher production costs and the reasoi1s why world
standard specification cannot be met, ‘

The future market in Pakistan lies in new and sophisiticated items.
Pakistan does not have any facilfies to make the equipments for making such
itens nor does it havecangiresearch centre to develop new ideas. Development
in plastios is going on very fast which ceannot be followed becauss of lack of
funds. It should be mnde possible to fabricate the equipment, Requirements
of the plastios should be expbred by market surveys which have not so far been
done in Pakistan but Are common in other parts of the world.

Now it is felt thatf{petrochemical institute should be established in
Pakistan for oducation and training of personnel in the technology of plastios,
synthetic rubber and synthetic fibres etc. The establishment of such an

institute is highly desirable. The education and training should be aimed
for developing the knowledge of petrochomical.jimiusiry, handling of saterial,
repairs and maintenance of equipment, research on by-products and new process
techniques.
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PHILIPPINES by $.G. Ramos

The initial stage ot developmer.t of tle Plostic industry in tie Philip; incs
might have begun in 1948 with the conaercial fabrication of plastic noveltiea,
The next stage was in the early 50'as when some processing mecthiods werc adopted
in oommeroial pProduction. 1Injection and compression moulded housewares were
introdvced in thc market, Later, in the mid oC's, th¢ industry's growth had an
abrupt change when production wos diversified to Other ficlds of plastic IToCEBB=
ing. Industrial packaging and consumer products werc introduced, These were
processed by injection moulding, comprc¢ssion moulding, blow moulding, film blow=
ing, film and sheet ext¥rusion, extrusion of krofiles, casting, laminating,calen-
dering, monofilament extrusion, rotational moulding, thermo and mechanical form-
ing, etc. It was in tho early sixtics, however, that plastics in the Fhilippines
achicved full stature and maturity as an industry,

Today, plastic industry in the Philippincs may be divided into three ma jor
categories, namely; :

1« The plastic raw material manufrcturer, who produces the basic plastio

resins and compounds.,

2. The processor who changes the¢ plastic resing or compounds into desired
" shapes considered as semi-finished or finished products.

3+ The fabricator and finisher who further change the shape, or decorate

semi-finished products in order to be rcady f‘or use. '

At present, in the Fhiliprines, there is only onc company which produces
Sommeroially onc kind of plastic resin and compounds. This company is the
Mabuhiay Vinyl Corporation, the solc manufacturcr of polyvinyl chloride resins
and compounds. All other Plastic resins and compounds needed by local processors
and fabricators such as polystyrene, Polypropylene, polyethylene, styrene, acrylo=
nitrile, cellulose acetate, oellulosc acetate butyrate, methyl mcthacrylate, high
impact polyamene, acrylonitrile butadiene-atyrene, are imported from{ more dee
Veloped oountries of the world. Beocause of the country’'s need for these matcrials
the Board of Investment, under the office of thc President, Republic of the

Philippines, has enoouraged forcign oapital to ustabligh pioncer enterprises

that would utilige a substantial amount of domestic raw m:terials, in joint
ventures with filipino oapital, whenever available. This is so stated in the
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Investment Incentives Act otherwise known as Republic Act No. 5186, that pre-
scribes the incentives and guarantces being offered by the Philippine Govern—
ment to both domestio and foreign enterprises in Preferred Areas of Invostment
in the Philippines. Among the preferred arcas of investment cre establishments
of polystyrene, polyvinyl aecctate, polyvinyl chloride, and polycthylene plants.,
This is in so far as investments in plastics industry is concerned.

On the second and third categories, it is estimated that olose to 400
companios arc in operation. Plastic industry in the Philippines, then are
concentrated in these two major fields of production. Some of the most common
processes and fabrications used ares injeotion moulding, blow moulding, com-
pression moulding, film blowing, film and sheet extriuioa, calendering, coating
vacuum forming and press formingj injection and blow moulding being the greatest
and still inocrcasing cxgessively in number.

Some of the major problems gonfronting the Philippines today in line with
plastic production are the followings

1. lack of a training ocentre which can adopt programmes to educate the

~ ond users and the general public on the nature and uses of plastics.
One that can provide a forum for effective training to all persons
emplayed in thc plagtic industry in the forms of seminars. One that
can provide & meutral meeting ground where reople from the plastic
industry can disouss matters of mutual interest thus fostering a spirit
of co=operation and brotherhood within the industry.

2. Llaok of any plastic institute in the country which can promote better
knowledge and tcchnical know-how. One which should be provided with
laboratory equipment and testing machines nece-ca.y in the testing of
plastic products and materials. One which can carry ous$ research pro-
jects or can help in the establishments of standards and specifiocations
comparable to the established standards and pecifications of plastios ° ...
being used by more developed countries of the world.

3. lack of a comprehensive teohnical library on plastios for use of the
people intercsted in plastics. One that can also act as a medium for an
effective contact with other plastic industry organisations and keep
us informed on thu latest world development in plastics.
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Spoaking thercfore on behalf of my country, I wish to rclay thesc major
problems to help the Philippinc Government in the crcations of such training

oentre, plastic institute and plastic technical library through the¢ support
and assistance of UNIDO,
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POLAND by A. Ruminski

1, Introduction

The beginning of the Polish nlastics processing industry falls in the
ycars 1920 - 1930, when some clectrical plants started to make moulds from
importud phcnolic moulding mat.rials. In 1934, tue production of Polish
phenolic resins and phenolic moulding matirials was set up. In 1539, some
kinds of phcnoplast, galalith, ccllulose acetntc for injection moulding,
ccllulosc acctate film, ccllulosc nitrate and synthctic rubbers were locally
produced.

Tris industry was complitely destruyed during World War 11,

After thc war, the Polish plastics industry started in 1946, with the
production of plicnolic rusins, :

2. _Prcduction of plastics in Poland
The development of the plastics industry in Poland ie shown in table I.

The development prognosis of the plastics industry in Poland is shown
in table II.

It is cstimnted thit thc demand for plastios miterials in Foland will
amount to about 800,000 tons in 1975. The import of PWC  PS and some other
plastios will be dndispensable. It will be possible to export some polymers
such as polyurcthanecs, polycarbonates, phenoplasts, aminoplasts.

Table I

Projuction of plastics in Poland 1950 - 1970
thousands of tons

1950 1955 1960 1965 1970(est.)

Total production 20 1.7 291 7.2 230
Phenoplasts 1.9 5.9 15,2 25.0 38.3
Minﬁpl“t. - 1 05 10.3 28.7 ‘6.0
Polyvinyl chloride - - 13.4 26.4 94,0
Polystyrene ‘ - - 30 10.2 18.4
Derivatives of cecllulose 1.0 1.9 5T T.3 7.1
Polyester resins - - 0.02 1.3 4.5
Polyamidce - - 0.2 1.7 2.5
Polycthylene - - - 0.2 15,0
Aol’ylic pom“ - 0.01 0.1 0.8 1.2
Epoxy resins - - 0.12 0.9 1.0
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Table II

Progno of the production of plastics in Poland
th(usands of tons

1915 1980
Zotal produotion __500~700 900=1,200
Phenoplasts 51 65 |
Aainoplasts 82 100 |
PVC and co-polymers 169 290 |
Polyolefines 80 260
- Polystyrene and co=polymers 42 45
Polyamides 5 10
Aorylic polymers -9 17.5
Polyurcthanes 32 55
Polycarbonates 4.5 6
Epoxy resins 9.5 26.5
Polycster resins 24.5 40 ¢
Derivatives of cellulose 18.4 19

ds_Proogesing of plastiop in Polapd )

Table 3 gives information on the estimated production of plastics in
the years 1970 , 1975 » 1980 in Poland by different methods.

Table III

WMo 1915 19

Injection moulding n 12 16
Rxtrusion and blow moulding 30 36 37
. Compression moulding 10 7 6
Calendering process 26 23 15
Nisoellanecus 2 _22 26
Total 100

D LoD T P - CRPRS -+ ..o A

The production of plastics raw material in Folamd is certralised in our
chemical industry. Processing of plastics materials is however, scattered
among many industrial branches, namelys
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Mjnietry of Architccturc und Building laterials
Building clunento (skylights, pancls), wall and floor covurings, plumbing

fittings, insulati-n matcrials,

Ministry of Hcavy Industry
Utilieation of mat.rials which do not nced to be processed, like adhesives

resins for cncapsul:ting and tooling in clcctricel cngincering and electronica
and building of mrchinery., FProduction of comstruction clements, clectrical goods;

automotive, transport nnd machinery parte, tools and hardware.
Ministpy of Light lndustry
Fobrics and non=woven materials, contings with plagtics for teatile, fure

niture, automotive and slices industry; macuincry parts technical goods and pe=

okaging matcrials for tcxtiles and loather industry, clothes laminotes.(fabrics
with foams),

foemittce for Small Sgalc Industry

Consumecr products, toys, fancy goods, houschold ware,

Ministry of Chemical Industry

Utilization of plastics for protcction agninst corrosion, introduction

of ncw plastics matcrials in processing, production of mutiriale for thermo=
forming and production of mass products (films, packaging matcurials, large
containcrs and terks, pipcs and tubes),

Kini 5 W ust
Production of papcr laminated with plastic films, production and wood

industry (ducorative lamin.tcs, fomm oushioning, injection moulding and extrusion
elemntl, ROP')O

Minietry of Food Ipcystry
Packaging matcrinls and containers for food products, production and utie
lis.tion of plastics matcrials in cquipment of food industry.

\niut

Production and utilisation of plastics in ship building; production of
boats.

Bstimatud consumption and proccesing of plastics in individual branches
of the Folish industry arc shown in tables IV and V.
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Archjtecture 21 23
Beavy Industry ) ' 22 22
Packaging materials 7 "
Light Industry 14 8
Paints 19 14
Kiscellaneous 17 16
Bxpors , - 6

!smm-lnttcan: ZTEERRRER RrRERREBE

the Tollah laduetry Loer oo

123
Ninistry of Chemical Industry 43
Rinistry of Architecture and
Building Materials 1.5 20
Ninistry of Heavy Industry 10.3 15
Kinistry of Light Industry 9.0 7
Committes for Small Scale Industry 12.8 10
Niscellaneous FYS) )

Acoording to our development rlans, the demand of plastios industry for
ordinary equipment, like injection moulding, extruding and compression moulding
machinery will be in future more and more coverad by local industry. Special
oquipment and production lines, requirement-for which is very limited, will be
imported.

It is & very difficult problem in Poland to supply vur processing industry
with moulds, tools and instruments. It is connected with the fast growth of
Shis industry and scarocity of producotion base.
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But this situation 1s also due tc cther remsons, i. s -

-~ Construction of moulds and tools are very often non-repeated;

- There is scarcity in specialized staff;

—~ Very often, it is not possible to tcoct the moulds in the place of
production,

4: The development trends of the Polish plastios industry
Our country is very much retarded in the field of plastics industry., It

will be very difficult to reach the proper rate of growth of this induetry. The

following is needed for that purpose:

Oonsiderable carital investients, import of mac..inery ,equipnent, techno=
logicel methods and licenses. Considerable funds sliould also be allocated
to research work, The aim of research work is to improve technological
processes, extend the assortment and improve the quality of rav materials.
In thefuture we may expect certain successes also in the field of new
materials, technological pirocesses and products,

Andustry

To reach the fast rate of growth of the Polish plastics inductry, assistance
from ULIDO in ¢ stablishment, operation and management of industrial enterprises
including the promotion of domestic investment and enlisating of increased ex—-
ternal financing for specific industrial projects may be very useful,

In my opinion, ocompletely new manufacturing processes should be introduced,
i.e. the production of synthetic "breathing" uppers for shioe leather like and it
would be desirable to request for expert scrvices in:

= the selection of process, technologies and machinery and equipment;

= the preparation of invitations for tenders and evalw tion of tenders.

In this work, local conditions and the results of research vorks carried
out in Poland must be taken into consideration. The next stoge of m' assi-
stance my be establishing an experimental plant designed to demonstrate in
practice the production method,

In some other oases, another form of technical assistance ray be very useful.
Confidential consultations at high polioy level oah be of fered for example on the
Polish plans of develo)ment of our industry of polyolefines.

Especially useful could be the assistance within special industrial scrvices
programmes, nameclys
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« Ad=hoc assignment of high lcvel experts, to advise on specific quostions
related to the manufacturing sector, For examples now ¢ hort and fast
ocontrol method of purity 61” 8 raw naterial for cur new production of
PETP film is needed;

=~ Fellowships to bring our techniciane to the source of specialized know-
ledge abroad, either to obtain the required assistance or to learn from
first-hand observ: $ion the solution to technical problems as practised
in industrialised areas, could be extremely helpful.,

The field in which, in my opinion, fellowslips are empeciolly needed are
for examples
- Training a dosign staff in construction of moulds and equipment for
Plastic processing industry;
« Production of R.P, tubes and tanks with a filament winding method; and
= Preduction methods of synthetic "breething" lcather.
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ROLANIA by V. Mitrofanovici

The production of polyncrs und synthctic resins

The chemicai industry in the Romaniai Socialist Republic has known a great
development during these last twenty years, the production of plastice represen-
ting one of its main branches of activity. '

The growth of tle Plastice industry is a consquence of the availability
of natrual sources of raw materials, mainly natural gases and petroleum, which
contributed to the development of an important petrochemionl inductry, repre-
sented by the Petrochemical Industrial Groups Ploiesti, Pitesti and Borgesti.
These industrial groups process different products supplied by the petroleum
industry and provide the plastics industry with the necessary monomers.

The Petrochemical Group Ploiesti possesscs two main technological lines:
the olefines and the aromatic compounds. The olefine plant uscs as raw material
the ethane and propane of the natural and refinery gases to produce about
35,000 tona/year ethylene and 20,000 tons/ycar propylene. Ethylene is used in
the polymerisatiop plant (I.C.I, patent) for high pressure polyethylene, which
mixed with the¢ nccessary additives and granulated is sold in different grades.,
The capacity of the plant, which first began to produce in 1965, is 24,000 tonl/
Yyear.

Ethylenc is also used to obtain ethylene oxide and its derivatives such
as glyools, the production being 10,000 tons/year ethylone oxide, 5,000 tons/
year monoscthylene glycol and 2,000 tons/ycar diethylene glycol.

The glycols as well as the phthalic anhydride obtained by catalytioc oxi-
dation of omxylene are important for the production of PVC plasticisers. In
1969, the capacity of production for the anhydride, which in 1965 had been
6,000 tons/year, was doubled as a consequence of the increased production of
e,

bnother impobtant seotion of the Ploiesti Petrochemical Group is the plant
for the production of phenol and acetone using as raw materials bensene from the
0il distillieries and rropylene from the olcfine plant, The plant has produced
since 1968 its capacity being 25,000 tons/year phenol and 28,000 tons/year

acetono,

Phenol is a very intercating product as it represents the raw material
for cyolohexanol and oyclohexanone, the basis for Be=caprolactam and therefore,
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of the polyamide 6 synthctic fibres and plastics which arc produced at the Wworks
for Synthetic Fibres Snvinesti.

The Petrochemical Industrial Grc.up Pitesti compris. s thrce important units:
the pyrolysis complex, the polycthylene plant and the cyan complex,

The pyrolysis complex rcpresents one important purt of the production pro-
cees as it supplies the nccossary raw materials cthylenc, rropylenc, butadicne,
etc. to the othor sections. It processes the retrolcum cuts, which rcsult as
by-products at the o0il distillcries.

The cthylene polymcrization plant posscsscs beside tlic polymerigation in--.
stallation th¢ ncccasary mixing, extrusion and granuliting macaines. Its output
is 60,000 tons/ycar low-density polycthylene,

The oyan complex comprises besides other scctions the acrylonitrile section,

based on the Sohio process, involving the¢ ammono-oxidation of propylcne. Acrylo-
nitrilc constitutes the raw materizl for a series of acrylic polymere, one of its
main usce being in the production of synthetic fibres. The output of the plant
is 20,000 tons/ycar.

Another important monom.r is®tyrcne produced at Borzesti Petroclicmical Group
by catalytic dchydrogenation of ¢thylbersene, supplicd by the catalytic rc¢forming
pPlants of the pctroleum industry. The polymerization scetion began to produce
in 1963 having a capacity of 6,500 tons/year; in 1970 thc output will rise to
nbout 12,000 tons/ycar. Several grades arc produced: general purpose, impact and
expandcd polystyrene. In 1570, the production of ABS and SAN co=polymers will
also Bagin. ”

Polyvinyl chloride is th¢ most important polymecr produced by the Romanian
Plastio industry, the mccond being polycthylene. In 1957, the first somioindue
strial plant was constructed, followed by a PVC section at the Chemical Horks
Turda. The ilant built at Borsesti, which bcgan to producc in 1963, has a
capacity of 36,000 tons/ycar. In 1969, another plant was added to the alrcady
existing ones at the Chemiocal Group Rimniou=Vilces with a capacity of 36,000 tons/
Year. The monomer vinylchloride is obtained from acetylene and cthylene, Emule-
sion and susponsion PVC arc pPruduced in different grades and colours,

The industry of poljumido filaments and fibres bascd on the production of
polyamide 6 obtaincd by polymerization of caprolactam has also known o rarid
growth in the last ten years. Part of the production of polywside 6 (Rclon)
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is uscd by the plagtics processing inductry to produce meinly technical parts.
The total production of plastics (net including polymers for filaments and
fibres) wast 12,000 tons/16£0, 76,000 ton./1965, 210,000 tors (estimated .value)
1970, 440,000 tons (cstimated value)/19759; that is an incrcase of 2,76 from
1965 to 1970 and 2,10 pcr cent from 1970 to 1975,
The estiin ted values of the production capacitice for 197C and 1975 for
the principal polymers arc the followings

Material 1970 1975

4

Polyvinylchloride 18 150
Low—density polycthylene 72 16
Polystyrene 10 3
High-density polycthylone - 40
Polypropylenc - 10
Polycsters L) -
Polyacrylates 0.5 )

The trend in the inductry of polymcrs is the developing of new grades
with improved qualities of the alrcady produced polymers such as PVC, poly-
propylene, high-density polycthylene, polycsters. At the same time, rescarch
work has becn carricd out for chlorinated PVC, polycarbonates, polyacectals,
vinylchloride/vinylidene ohloride ana vinylchloride/vinyacct.te co-polymers,
which production on a small scalc will begin in the next ycars covoring at
the beginning the home consumption estim ted at about 5,000 ton-/ycar.

The construction of plants for thc production of polymrs and synthetio
resine implied thc duvelopment of two other industries, the plastios procossing
industry and the industry for the manufacturing of additives, which compounded
With the polymcrs improve their processing and final qualities.

At the beginning of thc plastics industry in Romania, thuse wdditives
(plasticisers, stabilizcrs, UV absorbors, pigments, <tc) were mostly imported.
In thc last ten ycars, owing to rcsearch work in thc laboratorics of the

chemical institutce and works, many of these additives, c.g. plasticiscre suoh
as ceters of phthalic acid, scbacntes, adipates; stabilisors such as lead,
calcium and barium compounds; fillers; pigmunts, printing inks; lubricants)
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are preoduced by the chowical industry.

The processing induwtrz

In a pcriod of about 12 years, o processing indu try has known an impor-
tant growth, tnc main proccssing works being used of Bucurcsti, Iasi, Buzau
Orastie, to whick must be added thc processing scction for fhenelic resins ond
aminoplastics at the works Fagarasi,

Seventy per cent of thc Processing rroduction is obtiined in the works bee
longing to the binistry of thc Chemical Industry. The Light Industry preciuces
consumer goods such as plastic garments, protection clotling, fcotwear, bags,
suittascs, buttona, tablc cloths, fancy goods,

The first industrial processing unit for thermoplastice was sct up in
Bucarcet in 1957 with .r initinl Proccssing capacity of 6,3C tons/ycar, which
by fitting out with new mac..incs and improving the tcehnoldgicnl process has
reached, using thc same floor space, 16,000 tons/year and is cstinated to 3
crcase up to 28,000-30,00C tons ir the future. Being the first important plant
for the processing of plastice, thc works "Bucurcsti had the difficult migsion
to acquire the most adcquate cquiprient, to got acquainted with various mi.tericls
and technologics as well as il problem of qQuality control, to form t e necessary
technical staff,

From the beginning about all usual technologics were adopted, i.c, cxtrusion,
gronul. tion, blow=moulding, injcetion, calendering, H,T, welding and printing.

The matcrials, that were proces:cd, vere IVC, polycthylenc, polystyrene, to
which in time were added polyamides, high=dersity polyctiylene, polypropyline,
ABS, polycarbon: tes, polyacetals, SAN,

The main goods produced hy the works are;

- Kig:d PVC pipcs, heavy, medium and light types for 10,6 and 2.5 k. gf'/m"2
nominal pressurc (10=110 mm diameter)

- PVC fittings

= Rigid PVC tubes for ¢lectrical insul-tion
.. (Bcrgmann and Pantscr types = 1339 mm diameter and 16«50 mm diametor)

= Oranulnted FVC for the cable industry (insul: tion and shuiithing)
= Granulatcd PVC for shoc soles
- PVC calundered shucting, umbosscd sheuting, floor cov.ring

= Polycthylenc blown film (0.03=0,15 mm thickncas, 160=¢5C mm width);
extruded film (0,20,25 mm thicknues, 1,4(0 mm width),
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- Polycthylenc bags and sacks
- Polyethylenc blown bottles
- Injuction mculdings:

Technical components: parts for the automobile industry, gears,
casings, gaskets, perforated plates for sewing machines, strainer
for water filtcring, radio-knobs, etc.

industrial items: cratcs for milk bottles, beer bottles, bread,
-meat, fruit; instrumcnt casesj refrigerator parts; threaded
stoppure, containers, ctce

consumer goodss buckets, basins, children bath ‘tubs, plates,
trays, bowls, cups, uice

school supplies; rulcrs, squires, templet curvej welded articlesy
wallets, books and copybooks ooversi bricfcases; inflatable items;

toys.

The economic importance of the production of thc works "Bucuresti" in the
period 1958-1968 rcsults from the data given in Teble I,

Table I
omic cfficiency of thc plastics roduction of th
" "
Product Boonomic efficiency

PVC - pipes, hoavy, medium and light type 65,000 tons stcel and irpn pipes
incl, fittings

Rigid PVC tubcs for eloctrical networks 100,000 km Bergmann tubes amounting

a. fittings to 96,000 tons of lead and ocardboard.
Important savings at tho handling and
asucmbling opsrations

wm - tubes for the clectrostechnical 9,800 kw metal tubes amounting to
ustry : 8,600 tons metnl .

PVC profiles 670 tons of various wood and metal
- profiles

Polyothylene bags and sacks 30,000 tons classical packaging
_ material

PVC=granules for ¢lcotriocal insulation 22,900 tons imported Miﬂl e
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The processing works of lIasi equipped with Lighly automcted lince of PrO=—
dnction began to produce in 1963 and proécsscs ma;ini,y rVC, polycthylene and
polystyrenc.

The technologics used tor the processing of PVC cres extrusion, calendering,
granulation and compression, The FVC, supplied by the procuccers is stored in
sBilos, connected to a pneumatic conveying system, feeding the diffcrent processing
lines,

The works produces

* = Rigid PVC pipes, heavy,mcdium and light types (32 - 280 mm diameter).
PVC pellets and dry blend can be processed

- Rigid PVC tubes for the clectrotechnical industry, Bergmann and Fantger
types (13-50 mm diameter)

= Nonergid P¥C tubing "Flaxotub” for flexible suction conduite, ventilation
equipment, elcctrical insul: tion, water supply in &reunhouscs, ctc,

- Bxtruded corrugated PVC shcet (2mx 1.6mx 1.7 mm) .

The output of extruded goods is about 4,000 tons/ye:-ar, }VC pipes represcne

ting the most important part,

= Calendcred PVC shceting, 0.2 = 0,5 mm thickness, 1,2(0-1 500 mm width,
in varicus colours

= PVC embossed shecting

= PVC floor covering and tiles obtuined by lamin:ting 2 or 3 layers of
oalendercd foils, total thickness 1.5 — 2 mm

= P¥C shects, 2,000 mm long, 1,000 mm wide and 1-2C mm thick, obtained
by compression in a multi-stage press of several layers of PVC foils,
004 - ‘Jos mm thioknces

» P¥C semi-rigid foils uscd as substitutes for furniture vencer,

“he production of calendercd goods is nbout 6,5 tons/y.ar, thc floor
oovering and tiles rerrcscnting the grentest production. (Recently, a new
technology permits the procussing of flooring imitating wood=-floors, mosaic
or maroie ).

= Polycthylone blown £ilm,0004 =~ 0.25mm thickness and 150 = 1,000 men width
« Sacks and bags

= Polyethylcne containers, 0,5 to 150 1

= Polystyrene extruded shoet ( impact polystyrenc)

= PVC pellets for cliotrionl insulation and shcnthing,
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The production of the works is considered to incrcasc in the following
years and to risé to 70'000 tons in 1979, including new products and techno-
logive. Thus the rroduction of pipes will rcach 11,000 tons,year in comparison
with 3,000 tons/ycar the present output. The production capacity ror poly~
styrcne sheet, electro-tcchnical granul:ted PVC, polyctiyylene containers will
be doubled. New production lines will be built for PVC profiles - about
3,500 tons/ycarjreinforced PVC shecte about 1,000 tons/ycar; PVC extruded
film about 3,000 tons/ycar, and others.

The initial procussing capacity of the plastics scction ot the works
Busau of only 120 tons/ycar, for Bakelite ond amino resine, was developed
during thc last years. It proccsses at present, beside 700 tons moulding
powder, also thermoplastics. In 1961, it tegan to produce expandcd PVC gnd
in 1963, the production of the vacuum-forming seotion was started proocssing
packaging for the food industry, display-articles, in:truments. The works also
possess since 1965, a scction for blown polyecthylenc film having a capacity
of 3,000 tons/ycar. This section produccs over 10 million sacks eapecially
used for fertiligers. A new section has been oonstruoted having a capacity
of 17,000 tons/year polycthylene products, that amounts to about 75 mill.on
sacks, 1,000 tons film for the agriculture and other packaging. The total
capacity for the processing of plastios materials in this work, of 17,000
tons/ycar in 1970 will probably rcach 65,000 tons/year in 1575,

The plastics processing sections of the Orastie factory process by
in’>ction moulding, gencral purpose and impact polystyrene, loweand high=
density polyethylene, PVC and polyamide,

It produces components for the meohanioal industry (casings, insulating
plates, slecves, bushings, propellers,et$d.); packagings for the drug- and
food industry; fittings (transfer moulding); consumer goods.

Meution muut be made of the production of methylmethacrylate sheets
"Stiplex” at the Chemical Works Copsa lioa, (max. sise 1,000 x 1,000 mm).

The total processing capacity of the above mentioncd works was 55,000
tons in 1965 and is estimuted at 110,000 tons in 1970,

The Light Industry produces oonsumer goods dcmanded by the homu and
foreign trade.

The most important units of this induitry for the proceuasing of plastic
materials are the following:
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=~ Aradeana~drag: processes PVC pastes (dolls, toys cte)

- Dermtinap-'l'imisoa.ra: broduccs mainly lamin ted goods; (flooring,
Plasticized PVC foam fabrics) and some injection mouldings,

- Victoria-Timisoara: brocesscs PVC fop curtings un textiles, Pve foam,
PVC foils, Polyurethanc foam

= Flamura Rosig; Processes by injection moulding thermoplagtic and
thermosetting matcrials

- Muntenia—Bucurcati: Produces houscwares by injcetion, extrusion , blow
moulding, buttong

- Viitorul—Oradeas Produces plastic monofilamcnts, brushes, toys, injcction
- moulded products, _
Beside thee units the Light Industry bosscsses the works fop the manufacty~
ring of synthctia fabrics,

rising 8teadily, The pPlants are cquipped with new modcrn lincs of Production
such as equipment for the manufacturing of Polyetlylene and Polypropylene orien-
ted film for synthetic raffia, PVC and polycthylenc filamcnts, tubings, moulded
goods. The Production in comparison with 1965 taken as 100 pcr cent was in 1968,
450 per cent.

The rapid &rowth of the Romanian plastic industry, the beginning of whigh
oan be situatcd after 1955, is mostly due to the gencral development of the
petrochomical industry and chemical industry and th work carried out by the
technical staff .of the works and the researoh institutes, The future development
is founded on the experience &ained during this beriod. The trend s to adopt
hew polymers and taolmclogiea, 1o use automated equipment nnd increase the

Ccapacitics of production,
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SYRIAN ARAB REFUBLIC by P ElDeird

The plestice industry in 5.4.R. started in 1956 with the proce ising

fabriocation of
1. PVC water pipes
2. Polycthylene films
3. PC footwear

The rev materials are imported fron Lobanon as gramulates

The processing methods used for producing water pipes and films are
the extrusion method and for the footwear the injection moulding method.

The Syrian Yovernment has the intention of setting up a FVC production
plant in the yoars to come 1971/1972 and would like to buy machines for
the production of synthctic leather. In this respect, we shall be greteful
if UNIDO oould give us technical assistance.
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THAILAND by F. Ocngombat

At present, ihe plastic induetry is onc of the most important inaustri.s
in Thailand. All resin raw matceriale are imported. host of the plastic indu-
strivs have beun producing consumcr articles for daily uscs. Only a small
fraction of the¢ toial amount of resein raw material is uscd as raw material for
other ficlds of industry. The ;lastic ccneumer products arc very well known in -
the markct of Thailand and the rate cof consumption has o tendency to increase
rapidly. Almost all raw meterials are imported from Japen by these industries

whercas only a small portion is from European and other countrics,

gggaent situation of plastic induatrz

The plastic industry in Thailand may be said te have started in 1952 when
the first factory was registered with the Mini.try of Industry for processing
plastice articles from imported resin and compound. Tnday, th. total registered
plastic plants are about 400 wherc most of the firms are smallescale indu:try
employing up to ten people or less. Approximately as many as 2) per cent of the
plants rogistered may no longer be in business. [Lven the rowth of the plastie
industry has been Progeeding over the past 18 years, it was not developd into a
stable and dynamic 8ituation. The total employncnt is limited to some 3,000 to
3,500 pecple. Total investinent in this indu try has been cotimted at around

US$6 million. Frimary productioun equipment is estin ted at US$4.2 million at
replacement value, while accessory machincr; and equirment inclucing dics, moulds,
tools, etc. do not oxcecd US$6 million, Aprroximately forty of thesc¢ plants are
estimated to bo significant in sigc with emplcyment ranging up to 300 in the largesg
they are engaged only in plastic article jrodustion, In nddition, significant
Quantitios of plastic materials arc used as a component by plants producing such
end products as insulated wires and cables, pipes, w-ter base paints and paper
and wood products utilising adhesives and coating. Procesp utilized principally
include injection moulding, extrusion and inflation. Somc blow moulding is dcne
but production by this tochnique is not yet aignificant. Coating cof paper and
lamination have started to pe developed. Production ig still largely reprosented
by consuper itoms witl. film and bags for packaging accounting for the largest
single segment of overall output., Filme and bags and rccently inaugurated produce
tion of industrial products such as Fopes, pipes ond ‘nsulated wires nnd cables
s;ru major contributors to the planned and cor‘inued strong growth of thc industry,
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There is no production of domestic articles as in the case with primary
plastic indusiry. Consumption is supplied entirely by imports. The total
market for plastic matcrials in Thailand i cetimoted at 90,000 metric tons
(M’I‘) pLr yoars Inported non~celluloaic resin, moulding powder and compounds
amount to 40,000 MT/ycar. Of this total amount, thermoplastic moterials
account for about 89 pcr cent. The principal thermoplagtics used are polyethylene,
polyvinyl chloride (PVC) and polystyrene. Consumption of ures formaldehyde
re¢sin, compounds and prepared industrial glues is nlso significant. A wide
variety of consumer producis are manufactured from plastic materials in Thai-
land and recently the industrial use of plostic materiole has become imperiant.
At present, almost 89 pur cent of thise consumption is represented hy tne pro-
duction of films & bogs for packaging, toys, novelties, oontainers, trays, travel
goods, upholstery material, footwear, rope, cord, pipe and hose.

Future consideration

Recently a few industrial ¢nterprises have received permission for pro-
ducing plastic rusins for the supply of local plastic industries. The synthetic
resins and compounds produced by thuse new factories in Thailond are ostimated
to reach a total of 135,000 MT (: 10%) by 1971, Folycthylene and PVC are esti~
mated to continue to be the principal matorials used and to account for about
63 per cent to 73 per cent of the total consumption at that time. This indu-
stry has .the proj:sct to improve and to promote the technical know-how in plastio
procersing and to produce ¢nough of tho resin raw materials for exjorts.

gonomic piroblems

Sinoce there is ro domestic crude oil or natural gns for resin or monomer
production, Thailand's new private vlant is planncd to import crude oil for such
purpose. There arc also few refinorice 1n the country but the wasted gnses are
rot veonomical to be processed for plastics industrics. This is t'he‘ reason why
the new fnotories which have reccived permission to produce plastic resins, will
produce the plastioc resins from the crude oil, Thisc plant will promoﬁ the
country's oconomy a8 it will be onc of the large Dlakta’ produsing emough resin
for lcoal cnd over—sea consumption.

Conclusion:
At present the plastic industry in Thailand is not yet progrossed to a stage
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that it oon play an important role in the cconomic development, It ig required
that the study and research in this fiecld will be made available for the necee-
sary development of suitable processcs and techniquee in order to assist these
industrivs to produce vetter products and to apply plastic resins in other fields
of industrios and to look for the new material and process know=how. For this
purpose, the establishment of o rosearch institute with the programme to promote
the plastio industry is under consideration, ‘
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TURKEY by k. Akdenie

In Turkey there are two main sources of plastics useds
(a) locally produced
(b) imported.

The history of plastics menufacturc in Turkey is only 7 yeors old. A group
of engincers ocame together and built the petrochiemical induatry in Turkey in
1963, They succeeded in doing 8o and now we are producing low-density poly-
othylenc at o 12,000 tons/ycar capacity and polyvinylchloride at o capacity
of 26,000 tonn/'year. A 100 per cent cxpansion of ocach is plannud, thex)efore
next year the capacity will be doubled.

Among the imported plostics of the thermoplastic group there are poly=
styrene, polypropylcne, polyamid 6 (Nylon), polycster. The plestics inelude
phenolformaldchyde, mdamine formaldchyde, urea formaldehyde, epoxy resins,
polyesters and polyurcthanc.

Potkim=Petrokimya A.S5. is the company which produces the above poly-
othylenc and polyvinyl chloridc. Polyethylene is produced under the licence
of ICI by using high pressure method. The 99.85 per cent pure ethylene is
comprussed to 2,000 kdcma g. pressure by the aid of primary and seoondary
recciprocating compreesors. The catalyst is added and the polymerisation
takcs place in 2 rooctore The unpolymeriged gas is recycled, the polymerised
product is sold under the namc of IETILEN, The procces is a continucus one.
The masterbatch and compound are nlso manufnctured in this company.

The proceas applied to FVC is batoh process. The raw mterial for FVC
is produced by Petkim=Pctrokimya A.8. in the vinylchloride plant. The vinyle
ohloride and the additives are mixed in autoclaves and arz let for the polymeri=

sation at 55-60¢ C and 8=12 kg/omag. pressure. The product is sold under the
name¢ of PETVINIL.

Potkim=Pctrokimya A.S. produccs emulsion, suspension type of FVC and
the production of the co=polymcrs will be sterted soon.

All the above types of plastio are locally produced. In other words,
polycthylenc and PVC are extepsively used in Turkey.

Turkoy is an agricultural country. Parallel to agriculture, the industry
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is also growing. Polyct.ylenc is used to cover the plants. It also finds ite
application as hoses in agriculture, Further, it is uscd in cablc insulation,
Other fields of application for pulycthylene in Turkey arc kitchen ware, bottles
for drug and perfumcs, laboratory equipment, flexiblc pipes as well as for
paokaging purposecs.

PV .

At prosent, the consumption of emulsion type PVC in lurkey is around
10,000 tons/year. The domand is increasing cvery year. Main ficlde o usc

of FVC are floor covering (vinilex), sprayed coating, book covering, bags, suite
casce, artificial foam leather (skei).

The suspension PVC findg its uses in Turkey in the manufacture of hard
materials such as Pipes, profilcs, Plates, flanges, fitting elbows, toys etc,
The non~rigid suspension FVC is urod mainly for the manufacturc of footwear,
in flexidble floor coverings (trade namc Piket), £ilm, hosc,ctc.

The imported pPlastics arc used for many purposes in Turkey as they are
normally used in any other country in Europe or in Amcrica,

The machinos usod for the menufacturc of the above articles are of many
types, each company uses different machines. Nost of the machincry is made in
Turkey, its capacity is not very high and we can classify the machines as
follows:

1 . htmer
a; for tubular film
b) for pipe blow off

2. Injection moulding
3. Compression moulding
4. Hoat sealing mnehinc
5« Cumberland granulator
6. Calendering machine
T« Foaming etoc.

The problems we have to faoe are as followss

1. Turkey is Preparing the standard of overy article. For this reason
& Turkish Standardization Institute has been established. Up to now, we do
not have standards for the plastice materials. Therefore, the quality of the
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goods on thc market is bosed upon the experience of the people who are engaged
in the plastic manufacturc.

2, There exist morc than 600 companics working with plastics. Among this
number there are abuut 20 of a larger sige which are woll organiged and use the
normal DIN or ASTM standards in order to get oxact material. The roma'!nance
is not yet able to handlu well the problem. Therefore, Petkim=Petrokimya A.S.
- a large sign compang = is now trying to givo more technical information on
plastios and their treatmont and handling e.ge. moulding, extrusion, oalendering
©tC, | '

3. Quality control ie almost non-existent. There are not enough plastio
testing lsboratories to answeythe demands. | R

4. As stated before, machinoy for plastic prooeslihg is locally produced.
These mochincs do not have high capacities therefore it is not possible to pro=
duce big artioles.









