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ARGENTINA by O. Quereilhac

1, Technical and economical information collected as refersnce

Argentina, Brasil, hexico and Venesuela are 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 consumer goods ur capital goods)j

(b) Good possibilities of multilateral international trade, and
chances of being free from monopolistic structures;

(c) Constant growth of a middle class capable of establishing a
sound internal economic circuit between manufacturing and
consumption of goods.

8till another important factor contributing to development is the

slow but firm implementation of LAFTA allowing the set up of large-scale
plants supplying basic commodities for the whole or large parts of the
area. This will permit in the future a nearly complete souroe of industrial
products within the area.

In our opinion, the factors determining a high level of imdustrial

development are: ' ' ~

(1) availability of raw asaterisls;

(11) technological levelj
(111) 4inveatment capacity, and
(iv) oconsuming market.

The following is a group of general statistical information on which
our opinion is dased:




Table I

o Ggneral information dats 1967 o ‘ ’
Argentina Brasil Mexico Venesuela - Total -
—(8) (%) &) () e
3 3 23.3 (9.5) 90.1 (35)  45.7 (18) 9.4 (4) 245.0
one
yearly iﬂﬂM 1.5 31 3.5 ’ 35
Urban £ from Lo
total 74.0 47.0 53.0 63.0 —
!oi.llfu'u in ; , ~ .
odi km 2,808 (14) - 8,533(45) 1,973(10)  912(4.5) 20,130
exl.Antarotis ] o
3 f” . . C et : ..
us?uom"'so 15 . s 4 T
Social data - _ _ _ S R
nmm % 9% 61 T m
Agrioulturel - ‘ Sl
workers $ of - 22 (°) . 52 . %3 R .
vorking popw- \ -
h‘iﬂ at(tae ¥

.
W)‘wm. s G? PP . oA gy P R R wﬁ‘w Py “ < S - - s A
. i i . Sk gos & P
. ww RN 3 B
: . g

' o B «‘iﬁe‘ﬁ?—g ! /

ronts (m) 22,000 (17) 18,790(14) 31,30(38) 16,40(12.3) m.m-
mxmu(h) 43,900 (!b) 31‘.589(!!) ﬂ.aw(‘%) mx 1 |

’.szs_(sa: 1430(26) (%)
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Table 1 (cont'd
Argentina Brasil Mexico Venesuela Total
(%) (%) (%) (%) in L.A ares
tional
wot o ( .
wills 16,700(17) 27,100(27) 23,320(23) 8,415(8,5) 100,%00
per: capita USS . 124 313 510 ' ° 90 e
yearly inoreasef 2.8 5.1 7.4 6.0
-
steel (thmc
. tons)  1,326(13) .3,667(36) 3,023(30) .703(7) 9,795
eleotric '
power(will.dih) 16,508(16.5) 35,300(35) 20,900(21) 9,200(9.2) 100,000
oement : o
(thous.tons) 3,552(15) 6,408(27)  5,500(23) 2,300(9) 24,000
sutomobiles & ' , |
trucks (thous) 1,804(5)  1,822(3)  1,343(3.5)  686(2) 36,800
Toreign trade .
balance (mil.$)  +365 + 20 =565 Toet 10
nain export :
% of total owrenls 26 coffes 44 cotton ) pﬁel:

(*) 7 million .labour foros
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2 The Argentine plastios indusiry T

Within the framework of the Argentine industry, the plastics industry
has reached a remarkable position due to its high growth rate and also due
to its ochesion as an organized group under the industrial associations
"Camera Argentina de la Industria Plastica” which groups raw material pro-
ducers, transformers, machinery manufacturers, tool menufacturers, gross
retailers, material and machinery importers sltogother lurpuli,qg [ 3 noa-
bership of a thousand firms. |

1 _Its o evoluti e
The World War II brought as a conseqiwenoe important modifications
in social and eoonomical structures on many countries which were not
direotly involved.
Routes and communications traditiona’ly established were interrupted )
‘and lasck of supply of many commodities resulted in an increased demand
exoerted upom lecal industry.
This was the case with the Argentine plastica industry which was
born practically in 1940 with thermosetting moulding,
Since 1945, the arrival of isported post war products (soms of them
war surplus) moulded on thermoplastios led local industrislists to compete
with them and the thermoplastic moulding increased.
On the other side, Government policies encouraging light mlutr;
aad consumer goods production, characterised the 1945=1955 decads as &
Thooa" for housewars and eleotrioul houss applisnces (i.e. refrigeretors)
and of course, toys. hohnnc on polyéthylens films was another w
groving market. Prom 1955 to 1960, most of the automobile factories -
sotually dn the market were estadlished and a ﬂimthp, um
Wh‘ materials” entered, was MIDL Mify lﬁlﬂl‘ ﬂ
ﬂmmunmmmﬁcm I
htp,ﬁ_hrﬂ%mmﬁ, 0.8 ;wmmtwm .
elsotronts industry. (recerd players, television sete and—tupe 753
puckaging (household chesicals, commetics, pharwacentioals sol f wrte)
ol finally, "hhﬂdiﬂc mmam«mqwmiﬁ
: aummm m, m\mmmma
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our traditténad. farming and agricultural industry, for the benefit of the °
whole national economy.

A recent congress held in Buenos Aires under the name of "Plasiios for
Agriculture and Farming" and the presence of an Argentine delegation déaling
with this subjeot on the recent Europlastic Meeting in Paris, prove our
actual strong drive -toward the application of plastics in agriculture.

2,2 Its present conditions’ |
In the following tables we have grouped data with the purpose of estab-

lishing comparisons between the Argentine plastics industiry and these of the
other oountries like United Syates of America and Federal Republio of Germany
which are considered world leaders in this field. ' -
Most of the information belong to 1967 and 1968 (rather "old" for a
fast growing industry) but nevertheless are useful to establish comparisons.

tons % : tons %
polyvinyl chloride 3,670 18.7 aminoplastios 1,7 8.7
polyvinyl acetate 810 4.1 - phenolios 1,310 6,7
polyvinyl aloohol ~ 186 0.9 alkydes 840 4.3
Meg— iEm £
ﬁ osllulosios 540 2.7
po one ’ . CW!‘QI m 2.2
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Table III

PR Plastics production in 1967, annual growth rate per country
| - g aain geograpiical areas o )
| ” 1000 tons % : * 1000 tons ! o
Foderal Repud- Israsl 32 20 - -
lio of Gevmany 2,635 14 Iran S - =
France 890 12 India 33 27.5
Italy ‘, 1,103 14 China Rep. of . 60 -

Belgi | 135 A4 China 160 -
Notherlands ~ 340 15 Scuth Kores ...o.. = 9... = :
European Common . Japan 24 % -

Narket gubtotal 5,103 13,5  Agia subtotal 2,728 -
Pinland 23 16  Cansda 274 9
Norway 90 15 Nexioo - 18 14
Deumark 41 16 Argentins ‘ 76 17
Unitéd - : Brasil 141 17
Kingdom 1,102 12 Chile - -
Switserland 39 } (1] Peru 11 18
Austria 9 4 Yeeguels = -
Portugal 6 20

Spain CooC1se. .96  admsrices 1,008

Tatar S " samamo B
—— subtots) 1747 18,1 g 1
Yugoslavis 80 20 | e "

Nulgaria g 2 NORID TOTAL .. 19,700 14,2
Bungary R 18 ‘ .

Poland L1190 17,1 )

Germay Democratio - -

Republioc 310 145

14 20
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Table IV
Consumption of plastiocs in Argentina and USA ir 1 8
thousands of tons
Product USA Argentiza  Product ' USA Argentina
polyvinyl chloride g 1.200 18.0 POLYSTYRENES 1,400 13,8
polyvinyl acetate ' 4.5 ‘,
other vinyls 265 - aminoplastics 350 8.2
phenolics 500 - 3.65
VINYLS _ 1,465 22';—- aligrdes 330 5.8
polyethylene LD 1,550 22.4 polyester - 3% 2.1
cellulosios . 100 6.2
polyethylene HD 625 1.8 $ 8 0
olypropylene 405 2.4  SROXO8 e 22

---.--gk.:é;n;.M&E\IIIIZ‘---QIII-.-W 2.

World average T 5.5

kg
- Jederal Republic of Germany 48.5 kg
U.8.4. - 33.0 k‘
Argentina 33 kg
Drasil 4 1.7 kg
Nexico 1.7 kg
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Table VI
Argentine plastios imdustry - Labour force and sslaries 1969
Number of workers - 6,700
Administratives clerks and ‘iechnicians 5,000
Total workers man-hours 15,400,000
Net salaries (without social charges) 9,300,000 US$
paid to workers
Net 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 UBS

. Average montly salary for clerks and technicians 220 Uss

I(,«u« - + R ] . R

Locally produced 140,000,000  Us$
Imported
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Table IX . .
Cross sales in the plastics indust 1 |
rex materials for moulding 100,000,000 US$
finished plastics products 240,(00,000 U3$
machinery and equipment ‘ 7,000,000 US$

tooling

3,000,000 US$

Bumber of clerks and technicians 5
Salaries for clerks and technicians
inoluding social chn.rm » K IBQ 18,000
Niumber of workers . 1
Salaries for workers including N
~ social charges Uss 14,000
..Cowt-of yew material us$ 100,000
Machinery and tools (moulds) .. Usg 10,000
Taxes on sales Us$§ 20,000
Margin distributed among ml
expanses, profite; income texes
(on protits) all oll referred %o
sales figure : | J&i
S o wEE "i &

. . ey . ;
CUh e s o e s A i 5
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‘'oomments on 2.2
As can be seen from tables II, III and IV, the'popular' plastiocs (PVC,
polyolefines, styrenes and phenolics) follow the world pattern.
Per capita consumption is still low for the present development level bdut
there exist very important distorting factors such as local price for transforming
materials (table VIII) and the same accounts for some transforming equipment.

2 torg distorting and delaying develo 4

As most of the petrochemicals are produced locally and the ratio between
local 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 methods and plant capacity reveals that ocbeolencepoy
is causing high local production costs. Public investments have bdeen derocuted
to mowe important basic industries and services and the plastics industry has
been completely left to private investment which is really insufficient, anmd
this is the only retardation factor. Regarding locally produced transformation
equipment, the relatively low local demand should be compensated with an aggreswi
sive sales and credit policy on the LAFTA sone or others in order to enlarge
plants to more economical sise.

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

This is the only way in which Argentine machinery producers will de eapadble
t0 establish cosis and technological levels compatidle with the intermatiomal
market. ’

Other problems affecting the plastics industry can be seen in table X,

The margin of 30 per cent deduced ocan be more than reasomadle dut all
depends on inflation or devaluation rate. Although it has been of nearly
20 per oent per year in the pericd from 1950 to 1967, uihlut thres yoars
it has shown & tendency tc stabilisstion.

mtuqmmmm'tmutm the plastios mmuiding
mmnwmwms&ummmauw
past thare were ut;- of w

L]
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BULGARIA Yy T.G. Triphonov

The plastics works in Bulgaria are led by a State Industrial Amlgation -
which h rolpomxblo to the Ministry of Chemistry.

A11 of the plastics works are based on polyvinyl chlcride, polyetlvhno
and polystyrene.

A plastics 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 plastics work in the town of Gabrovo based on polyvinyl chloride
are ooncentrated extrusion moulding and extrusion blowing processes.

~A ‘plaitios work in Sofia is specialised for extrusion blouinc and extrusion
laminating based on polyvinyl chloride and polysiyrene.

Another plastics work in the town of Annovcud is huod on exirusion of
polyotlvlcno on extruder slubbers.

There are twelve enterprises in Bulgaris which work with plastics processing.
In addition there are some departments in the machine manufacturing plants Spe=
cialised for machinery parts from thermosetting and therwoplastic resins, |

Our plastics industry will continue its development based on polyvinyl

" chleride, polyethylens, polystyrene, polyprepylene and other plastics.

An nteresting product we have the intention of developing, is mthotio
upper shos leathers based cn non~woven subsirata impregnated with dissolved
polyurethane or latex and polyurethane npper layer.




ILE by M. Abarca

1s_Local production of synthetic resins
At present, the Chilean production of synthetic resins is besed om imported

raw materials. Some compounding ingredients such as plastioisers, stabilisers
etc. are produced locally from imported basic chemicals. The following are the
production and installed capacity of the Chilean factories:

o

Product Production Installed capacity
M/tons —_—ttne

Polystyrene QP 1,500
Polystyrene HI

Expanded polystyrens

Unsaturated polyeaters

Phenolic resins
Urea resins
Nelamine resims

PVC compounds
Phthalate plasticisers

Bpomidised oils
Stabilisers

”

Right now, the situation is changing rapidly. Scos years ago COLFO
(Corporacion de Pomento de la Producoion), s Govermment imstitution for deve-
lopment, formed EMAP (Empresa Nacicmal del Fetroleg), which toock over the
ownersbip of all the national oil and natural gas resources and whioh is con-
cerned with all the production and refining of oil in Chile.

Five years ago, the Chilean Govcramant began to promcte the development of
a petrochemical and plastic imdustry and it was decided that ENAP would build &
orecking plant, adjacent to its Tefinery near Cemoepoion (Southern regiom of Chile)
mmmuaeue.ma/yaxcwmuse.mmsm
and utediene. The petrochepionl development pregrease vill meen an apprenimate
mmwn1nm.mu~ummumn»m »
ummmmwmm
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These four complexes will be tl.c base of an integrated petrochemical system.

The ethylene complex is related with the plastics sector and is constituted
by the above mentioned plants of ENAP, a chlorine/caustic plant at Concepcion,
built by Petroguimica Chilena with a production capacity of 33.000 MT/year of
liquid chlorine, 15,000 MT/year of hydrogen chlorine, and 75,000 kT/year of
caustic soda, and a polyethylene plant with a total proluction capacity of
27,000 MT/year of low density polyethylene and a VCK plant for 18,000 MT/year
and 15,000 M‘/year of polyvinyl chloride (pve). Tﬁese plants were built by
Petrodow, a joint company with Dow Chemical Co. of Midland, Pctroquimica Chilena
S.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.
L Petroquimica Chilena S... is also making the engineering study for the
wotﬂo—.lcoholi complex which will be constituted by a plant of acetic aldehyde
' of 12,000 MI'/year, and acetic acid plant of 14,000 MT/year, a 15,000 NT/year
of vinyl acetate monomer plant and a 25,000 ¥T/year of high alcohols (butanols °
and Ootanols). This complex will produce the raw meterial for co-polymers
PVC/PVA as well as for the production of plasticisers and other chemicals rela~
ted to the plasti.s sector,
Besides this, Dow Quimica Ghilena, a subsidiary of Dow Chemioal CO, hid-
land, is going to increase its polystyrene plant capacity up to 10,000 M /year.
In addition, the Chilean subsidiary of BASF is also thinking of inoreasing ite
unsaturated polyester plant up to 4,000 MF/year in the near future.

2s_The plastics processing industry

There are 200 processing industries in Chile, employing some 20,000 people.
The ocapanies reage in sise from thom employing only s few .people to those having
| wp to 800 emplayess. Oreat difference in management efficiency is observed ia
; goneral, the largest ones being the most efficient. Rost of the synthetic resin
used Yy the processors is imported from Germany, U.S.i., Italy, United Kingdom,
Jigan obee and {he supplies are somstimes uncertain and of very varisble prices.

o int

il .- e

Aw,wwmwmmmmabummmmmm'
yoars. 1In 1960, there were about 100 entarprises with a total resin conswaption
of 10,000 NP/year. At present there are 200 enterprises with a total resin

i
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consurption of 29,000 MT/year. Taking into account the local production

of the principal thermoplastics resins such as LDPE and PVC suspension

grade and the expansion of the polymerigzation plants mentioned above, it

can beestimated that the number of enterprises will increase to at least 506 with
a possible resin consumption of 71,000 hT/year. Plastice consumption in Chile
for 1963, 1966 and 1968 with an estimate projection for the rext five years is
shown in table I,

Table I

Congumption of plastics revins in Chile - MT/year

Resins 1963 1966 1968 f;;g::;,"j“_
L‘;'domiv polyethylene 3,250 6,000 7,100 25,000
High dessity polyethylene ‘ :
HDFE 300 800 900 3,500
Polypropylens PP 420 700 950 3,000
PVC suspension grade 2,750 5,000 4,400 15,000
Ramnss B W e

purpose 1,600 1,900 1,800 6,000~
Polystyrene high ‘ ;

impact 650 1,000 1,500 3,500
Polystyrens expanded 0 600 B0 2,500
mothyl methaorylate 200 400 foo 1,000
ADS ' 10 20 80 00 .
s | | - 10 . 100 2%
Collulose derivatives - 180 . 150 150 B " R
Unsaturated polyssters 3% 600 800 1,50 '
Phenslio reeine Y 700 800 1,200 . {
Toted veuine - - R,M8 20,805 84,008 Mnase e
Plastisisers . 2,00 2,000 2,500 10,000 |

- ‘
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The technology for plastics fabrication in Chile is not so much different
from other countries. Our processing industry included a1l the actual fabrica-
tion procecses which exist, such as:

Injeotion moulding,

Compression and transfer moulding,

Blow moulding,

Extrusion,

Sheets,

| Leminating,

: Poil and film,
Calenduring and coating,
" Polyesters and epoxies,

Rotocasting,

Foamed plastics,

Veouum forming, etc.
and also cover a wide range of raw material and finished produwcts. T™he uth“
distritution of plastics consusption in form of finished products in Ohilé in 1968
is shown in table II (values given in MP).

But the natural dovelopment of the woeeninc mmm has besn limited w
the following factorss -

« The lagk of technical service in the use of mm;

« T™e lack of technical service on sachinoery and equipments

« A serious shortage of spare parts for machinery and eguipments

« The absenoe of adequate facilities for the training of workers and
the ‘abesnse of facilities to prepare high level professiomal staff)

= The -hom of skilled production technicians and engineere| e

= The ajeence of standard, quality comtrol facilities ad m rossareh ;-
i » ond IR ST

-mwuwmm«mnwm

The mduiw has achieved its present status only W ‘ sonmiw
asoumt of highly skilled wﬁummm %o Wwides
caused bty the adverse faotors listed above.

ﬂmmmn«*m”' ' “““
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touched i.e. packaging, food packaging, appliances, buildings, agrioulture,
transports (automobiles) etc., the Government is oreating the Chilean Polymer
Institute which in its first stage will help to develop the Chilean Plastics
Sector by giving the necessary support in the following technical areas:

Production, marketing and management; besides of this the Institute would
aid to solve problems of standards, quality control, applied research, training
and formation of skilled persomnel etc. with the valuable assistance of
United Netioms Indusirial Divelopment Organisation - UNIDO,.
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CHINA REPUBLIC OF by Chun~1 Chang

The pluti;:s industry in Taiwan, Kepublic of Chi;ia;"‘hu grown dramatically
in the last twenty years. During tl.is period, the number of plastics manufactu=-
rers has increased to over 20 and that of plastics fabricators.over 500. Poly-
vinyl chloride, polyethylene, polystyrene, polymethyl methacrylate, unsaturated
polyesters, phenol-formaldehyde, urea~formaldehyde etc. are produood A brief
report of the individual plastics is as followss |

1. POLYVINYL CHLORIDE

The first polyvinyl chloride plant owned by the Formosa Flastics Corporation
was started in opertion in 1957 using oaloium carbide and chlorine as rev me-
terials. There are now four private companies produocing PWC. The production
from 1964 to 1968 is 1isted as follows:, : -

Year Production Remaris

1964 23,189 mr Pormosa Plastiocs

1965 28,682 mr Pormosa Plastiocs

1966 . : 44,607 w Formosa Plastiocs, Cathey Chemical
: China Oulf and Yee Pong

1967 o 61,715 wr aitto

1968 68,000 W ditto

Bowmr. mrthu- cpcuion of the FVC industry in Taiwan would be wry dif=
ficult if caloium carbids is still used as raw utorial. The new tqchmlcg
for making PVC using ethylene as rew material has proved to be more economical
than the former method. With Government encouragement, a Vinyl Ohloride Co,
vwas established in 1969 jointly by the four private PVC omiu and the .
Chinese Petroleum Corporation. The new company is btuilding a vinyl ohlorm
mrphutwtuoﬂwlmau ehlwmumummllvotw&
mmmuamm. m{mwnmxmmmm ‘
mtmmmmmuamm”uw, ™ Mﬁﬁﬁ
mtvotME”ﬂql mummwm
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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 equipmenis and products ame listed below:

“Item Number Products

Calender 15 PVC film and shcets

Calender 5 Expanded products including

Foaming 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 aalbestos tile

21::3’.‘5 machine g; Roll-up blinds

Extruder 92 Rigid pipe

Corrugating machine 6 Corrugated and plain sheets

Blender 19 VC powder

Heat sealer 403 Raincoats, baby pants, hand ho.n

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

Bxtruder 62 Window blinds, place mats

Knitting mechine 36 Window dlinds, place mats

The export of FVC and its products in 1967 is listed belows

VO resin & compound, Seipper
Tay & dolls, shoes, sheets, film
‘Window shade, folding docr, rain-

coat etc,

2o POLYNTHYLENE
The largest single foreign investment project in Taiven is the polyomlm

plant. It was put up by the USI Far Enst Ccrpeu.tion, 'Y uﬂhiﬁu‘r of National
Distillers and Chemicals. The plant produces 4, 000 M7/year of polysthylens .
‘ Tne rew mterial, ethylene is swpplied by Kaohaiung Refinery of Chinese Mrom

" Gorporation, uma produces 55,000 W of ethylene in its paphthe oreckiig mt. o
mummxm thmm sa-a.p 1968 to protuce low c-w '
Tons.

46,23t W UB$29,784,309

v
"

Mm%@n%h%manmmmimm
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The expor? of polyethylene products in 1967 is givém' belows

Polyethylene flowers, bags, hoses,

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

"In 1967, the polyetlylens used was imported. After 1968, the low density
polyethylene is produced locally, tharefore an increase of export would be
expected.

a2 POLYOTIRINE
Thers are two plants, Taita Chemical and Poly Chemical, producing gensrel

purpese polystyrens and expandable polystyrens. The rau materisl, siyrens
monomer, is imported. The production statistios are listed as followss

1956 : 195 W
1966 1,456 W
1961 1,519 |
1968 1,757 .

The expert statistios in 1967 ares

MM um, I-pmoh. VNG, 660,00 -

4. 0N TINROPIAOTION
There are a fow plants produeing pelyvinyl m, pelyns iy S ,
mmmuum-um MMMM gt
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5., THERMOSETTING RESINS .
5.1 Phenol-formaldehyde resin

There are two. plants, Taita Chenical and Chang Chun Petrochamical,
produoing the moulding powder :and glue. The production from 1964 to 1968
is listed below: '

Yoar Eouldli‘;g powder G:.;n.

1966 i .« .25 o - 183
o '%7 ' o SN I AR -1’202 . v "5,0

1968 (est.) . 1,350 . 600

The raw material, phenol, is mm The formaldehyde is produo.d

by Taita and Chang Chun from the cxidntion of methanol. Nethanol 1- producad
from natural gas by Chang Chun. It ltartod operation of ita nth‘ncl

plant with a oaspacity of 50 MT/day in 1966 Tt produded 19,000 M in

1967. As the demand for formaldehyde is still growiag, We. uM company

is now building i new metlisnol plant with @& capaoity of 1501!!/«:, using

the ICI low pressure process. This plant will be-complcted By the end of

1970, SRR TR AT R

" Shire are over fen profucers including Teita Gbulioal .aa Chang Chwn

Potrochemical. The production statistios are: '
0. Noulding powder Glue
Lo e g 2
1964 e nM
1965 o AR TR (X7
o o aa e
‘m (.ﬁ.) Loy 1,600 . 33,00

'an ravw nhmi, ures, is m Lmny ty soms L el (
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223 _Other thermosetting resing |
Other thermosetting resins such av melamine-formaldebyde, alkyd, un-

saturated polyester, polyurethans eto. are also produced in Tajwan but

a part of the raw material is still imported.

The riw saterials for plastics are mestly derived. frem petrechentenls.
Therefore, in 1969 a wholly Government owned company was founded for the
development of the petrochemical industry, called the Chinese Petrochesicals
Development Corporation. Its main underteking will be to produce petrochemicsl
intermediates for suprly to local mamufacturers of plastics and synthetic fibres.
After a fou yoars, the plastics industry would be well-developed. During the
developing period, testing, standardisation and quality control of plastice as
well as the plastiocs ressarch, basic and applied, must be paid attentioen in
order to make & sound base for the plastics imduetsy.

%
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Cm by G.L. MeJer

.. The plastics processing industry until 1959 was formed princlpally bty small
and geographically dispersed workshops and only two or three medium sise factories.
As an undeveloped country at that time, thc industry showed the typical ome or
two injestion moulding machines in the garage: of a house. lTo tax regulation
or law existed to protect and develop the economically weak national induatry
against foreign suppliers of semi-finished or finished products with a higher
economical dcvelopment. The total raw materials and equivalent additives used
were imported. Around 1964/1965, the national consumption of plastic resins
was aboyt 0.53 kg per head.

Nith the purpose of getiing a higher industrial efficiency in the yoars

of 1963/1965, an integration of small workshops and factories into large factories
was offected. The integration was accomplished according to the technological
similarity of the machinery, thus obtaining factoiies specialised in injootion
moulding, extrusion, blow moulding, compression film blowing and others.

Due to the work done concerning the national devclopment of the ecomomy

in a balanced and integral way, the application of plastio materials in different
industrial scctors and in agriculture started to be studied and evaluated. For
this reason, expansion of exiating capacities was increased, raising the yearly
consumption to approximately 1.5 kg per head in 1968/1969, fundamentally PCV
and low-density polycthylenc resins, with a total yearly procegsing in the range
of 10,000 to 12,000 tons. '

Considering the country's economic pccumulation in the deoade from 1960

%0 1970, and based on the need for increasing the rate of economic growth im:

the coming years in the following fieldss

Pood industry,
Building and furniture industries,
Agricultwrel and irrigation ma-.

Consumer goods
this grovth maed bs fuifilled teking into acoount
(a) higher industrial efficiency,

" (b) lower possible indcx in iaitial Wh-ﬁk-‘
' producing rate, and

(c) world shortage of traditional materials like
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 head.

To overcome the present main intornal diffioulties in the plastic pro-
cessing industry in order to achieve ‘he per head consumption mentiomed above,
the fundamental needs are:

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

capacities, espcoially in

« process technologists

- quality control technologists
- mould design technologists.

2. Disponibility of techno-economic indexes specifio for our imdustry
to evaluate with the highest acouracy and effioiency the mew oemplete
plants and machinery in the shortest pcasible time.

3. Piml products testing plants.

The development of national production of polymers comsidered im the petro-
ohemical industry is being at present in & mors developed stage. This develop
mhudcnthutmthmmmd‘hM
profastiop esppoiplly of rol.nﬂvlm and PVC,

Sheets (.13'14)
Grenular (1)

Allxga (16)

hhﬁa rm (Alh uxmm fillea) (2)




g ID/NG.78/€
, Page 28

nolio
Noulding powder(wood filled) (2)

Polysmides (1)

Polyester recins
Glass reinforced (14)

| 4. Polyolefines .
i HBigh density polyethylene (1, 3, 4, 5, 6, 8, 9, 11)
Low density jolycthylene (‘u 3, ‘n 5 60 8, 9, "o 15)

i Polypropylens (1)
Polrstrzens g ] |
General purpose(l, 6) - ’
Righ impact (1) o : “‘,
Ultre high impact (1) o
; san (1) ' | o o
Mea O, 6, 1) o N e
Plastioised (1, 6, 1a, 15) ‘ o ‘
i R I T T A BN A S
4 n”'ml 1’0’ v e .;. .‘,.A...:.;',“‘: " fnmf“h e :c‘\?;( .,*k .

mx.msa_ué) ' s,

1 = Injection moulding
2 « Compression moulding
‘3 « Nlow moulding
4 - Pila blew
S = Pipe and hose extrusion
. 6 - Prefiles extrwsion .
‘ 7 = Nenofilament extrusion . - B
(emly for twooms) R
l-wﬂkm 4 - e
m te &Mﬂl&mmﬁh

B uz Plastics M-Wms
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INDONESIA by I. Hidajat

The plastio fabrioation industry oame to Indonesia in the early fifties.
At the beginning, only small and simrle articles were produded, such as cups,
combs, buttons, spoons etc., mostly using thermoplastios material. The equip-
ments were made locally; some used direct flame to heat the mould - at that
time electric heating elements were still rare and besides that, electric power
was also scarce. The production process was very simple. Raw material in the
form of granules, sorapped plastics articles was put into the preheated female-
mould followed by male-mold which was pressed mamually (compression moulding).

In the mid-fifties, ther¢ was a marked grovth for the plastics industry, as
& result of Jovernment subsidy to industry - throuch excham rate reculatiea
and lenient credit policy.

Highest national production output for industrial sector was reached in
1961, A look into the import figure of plastios material will cin s pichﬂ
of fadrication variety in the plastics industry.

-

t stios mates 19¢

1. DPolyethylene (high density)

‘2¢ Polyethylene (low density) ‘ ‘
3. PVC/PC compound

4. Urea formaldehyde

5. Phenol formaldéhyde

. - fe« Polystyrene
toor -m..t-m..‘ém-m \

s2E88
fifil

E

- ’!ﬁf%1 t0 1%6, the national iadutry output was declining. The m
trond 1% aléo the plastios fabrication industry. “But after 1966, the grewth
Tate for 40 plastios Wtum%mumrmumhn-h—
ammmsmummmrwtm.
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¥ost 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), scaling and printing, comprecssion moulding.

These oottage industries usually are not equipped with waste processing
equipmcnt such as: granulator/cutting mill, fluidisator. Their machinery is
nostly imported from longkong and Japan. Some of them use rebuilt mechinery
i.e. assembled locally from different makers.

Large units which are organised as manufacturing plants, usually work
with multiple stage process, i.e.

coloring - mixing/kneading - calendering - embossing,

ooloring - extruding - laminating,

cokoring - extruding - stretching - weaving.

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

Testing equipment is rarely seen in industry, therefore pliyysical characte-
ristics of the raw material mix are nover known. Occasionally poor quality
articles reach the market without the knowledge of the maker. This can speil
the quality image of plastics articles to consumers. ‘ |

Most of the large units are constructed with the help of foreign experis.
Looal production persomnel who are respons.ble for the continued running of the
plant have limited training and knowledge in the plastics field. A need for wp~
grading beir technological know-how is very strong. lany of thes weat to we-
dernise their processing method but do not hawe the know-how, - which prooess
is the dest, - what machine they should bmy ete. They know that to conpete
with imported plastios articles, meams to keep pace with medern fadrication
mxmunlqdmmmm. " Nest of them are cagwr to
learn e wmmtsummum. MMM
sponsored by iMfernaticnal agencies through Sechnical assistence Jrogrenme
are always available. But for prectical m.nﬁt‘ﬁtﬁﬁmﬂ
afford to miss kuy perecnnel for 1 uzw&mm -ffg,, —lostid

, iﬁ;
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communicate in English, German or another widely used foreign language.

In 1972, Pertamina, a state owned oil ocmpapy, plans to open a Polypropylens
plant with a yearly production output of 20,000 tons. Up till now, the only
polypropylens consumer in Indonesia is PT Karuna with a yearly consumption of
85C tons. |

Kost of the plastics industry's machinery is of old type and meking. 1t
was mostly imported to Indonesia around 1960, Tiis sachinery is intended
for processing plastics materials with relatively low working temperature such
as PVC, polyecthylenc, Polypropylens requires a relatively higher working tempere-
ture and processing polypropylens-wants needs special equipment with the indw-
stry is not yet equipped with,

Sy swpporting industry for plastics fabrication is, ot present, not
yot adle to give satisfactory services to the industiry. Loocally made moulds
and dies are as expensive as the imported omes but the quality is muoh lower.
Usually they have shorter service life compared with the imperted cncs, and fre-
quently, they give plenty of production probless.

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

1. Pail, waste basket, sauser and owp (injection moulding)

2. Jerry-can, cottle, tays (dlow momlding)

3. fynthetic leather, coated fabrics

4. Cast film, dlown film, tubing, piping (extrusiem)

5+ Pat yarn, voven fabrio, rope

6. laminata/formica (melamine - phomolie lamizates).




*

About eight years ago, somc companies were building small factories to
produce simple articles from many kinde of raw materials to make items like
toys, footwear, tooth brushes etc.

But my 6cnpsry, the Electrical Industries Company, had different products
ard processes of moulded material than the bther companies and its production
ptarted about four ycars ago to make products likes

- Electric light fittings,
- Parts for ceiling and table fans,
. « Parts for water pumps,
- S8hook absorbers and other parts for eluctrio motors,
-~ Tap~changer swich and other parts for transformers.

The processes of moulded material used in Ireq are mostly injection, oom-
pression and sxtrusion processes. The rew material for the plastios fabrica-
tion is imported from overseas. | ' |

Baw peterials used in Ireq

1. Urea fordaldohyde moulding compound

2. Phenolic formaldehyde moulding compound

3. MNelamine formaldehyde moulding cw

Polystyrene
Polyethylene
Rylon.

!Iore we use thc thcrmotting nlinl to wodm moulded material, we oome
a0cross some problems in products and processes and we try 0 overcome some of
them Wy trials. But these trials are not enough %0 develop the moulded material
in a good mtvn

© Becsuse of these difficulties, UKIDO oan help w ty giving W Somwy
ctmun;nw to mm mmﬁmﬁ- h
wh m

o Nerping of flat soulded materisl
z. Msmmm«mm
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3. Colour separation in the surface of moulded material

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

the processing of moulding matcrial.

It would be of special interest to my country to aoquire up~-to=-date know=
ledge on the process of moulding material by transfer moulding process for ther
mosetiing resin booausc we have many kinds of intriccte shapes of moulded ma-
terial and we have some moulds which need metal 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 sesins to get
& higher rate of output of moulded material because the conventionnl compression
machines have a lower rate of output,

tan + - x

# =
= g e
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NIGERIA by E.O. Evuarherhe

The plastics industry in Nigeria is one of the many industries whose
growth has been very rapid. Even iqﬂ&fss than a decade, Nigerians are parti-
cipating in this field which formerly/ the exclusive province of foreign
companies. The industry was started by a few foreign companies whioh imported
the know=how and necessary tcchnology. Today, these foreign companies are still
dominating the industry, howcver, some small indigenoua companies have started
in this field.

As in most other industries in Nigeria, plastic raw materialsare imported
from overseas. Plastic conversion takes place mostly by injeotion, blowing
and extrusion processes. 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 préduction of footwear. Some companies have also
started the processing of thermosetting plastics, however, this is mostly re-
strioted to bottle ocaps. |

A great portion of plastic goods are for aomatio uses. Industrial re=-
quircuents, such as radio cabinets and containers for the cosmetios and phar-
maceutioal industries are slowly gaining in importaree. In Nigeria, we are.
struggling with the fact that industrial users are aoé:utond to muoh lower
prices for their containers from overseas than we can offer them for locally
manufactured products. This is due to a variety of reoasonst .

1. Markets in developed industrial oountries usually allow for much larger

production runs than it is possible in Nigoria.

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

3. Ve are quite removed from the latest technological advances, which
makes our operation look quite primitive sometimes to the sophistiocated
visitor.

4. And last, we do not have the technical assistence at hamd to do the
Becessary repairs when we have a Weshdown, | ‘

zmmmgnmzm.ummxmmm, ssemination of
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However, a lot of our problems are of a practical nature which can onli be solved
at the-machine on the factory floor. At the moment we get very irregular
assistance from machinery manufacturcrs and raw materials suppliers who send
pPlastics conversion experts to us to discuss and help us to solve our problems.
These visits, howsver, are too short, and the people don't come often enough. _
This could be one way in which UNIDO oould help, namely by sending experts ian the
practical solution of production problems on a periodic basis, say,once a year.

LR
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PAKISTAN by R. 5. karim

In developing countries like Pakistan, which do not have adoqm‘h indie
genous sources of iron, wood, rubber, glass and aluminium etc. plastios with
their diverse and ever increasing applications offer immense possibilities for
substitution and augmentation. This would be most marked in fields such as
packaging, pipes, containers, household goods, bags anmd oonstruction materials
etc. '

The wide range of plastic materials that exist today, their versatility
and low cost, the unlimited numburs of ways in which they can be formulated
and the almost inexhaustible supply of their raw materials, have contributed
to the ever growing dcmand for them all over the world, to replace traditional
materials and fulfil new needs.

At present, about 450 plastic prooessing industries in East and Weet
Pakistan are engaged in manufacturing plastic goodsusing imported plastio
raw material from the industrialised ocuntries. This implies the expenditure
of valuable amounts of foreign exchange on the pm of the developing country.
As a result, some important industrial and cmtmtion applications of plastio
have not yet been developed.

At present, only Valika Chemical Industries is nmfacturin‘ plastic raw
material that is "high prossure low-density polyetlvlm" using indigenous rev
mcterial which is molasses available from sugar oane industries. Converting
molasses into ethyl alcohol by fermentation, ethyl alochol to ethyleme by de-
hydration and finally by polymerisation of ethylens into polycthylens.

In this modern world, it looks odd to convert molasses into polyethylems
while others are using cheap raw materisl like nmaphtha. At planning time of
Yalika's polyethylene plant in 1961, molasces was chosen as raw mterial for
the production of ethylenme as at that time, molasess of & suitedle quality

*mmlmum“am, surplus commodity. OCompared %o other
mmuww(mﬁ-m-mmw).m-um

o8 an idesl feelstook,
Bowever, ummwmmmm,mmuwm

talen place as far as the market coaditions for molasses are

W#%‘uﬁnﬁh wcmg olesees how

sulted in short supply and comsequently in & sk Migher F,“' at
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the, short poriod from 1961 to 1970 the price of molasscs has jumped from US$6
to US$25 per ton, which has ultimately affected the oost of productiom of poly-
ethyleno,

Valikn Chenica.i Indusfries,,becsides polycthylene also manufacture the follo=
wing chcmicals using the country's own natural gas as raw mcterials

\= methanol

= formaldehyde

= urea~formaldehydo glue

= hexamine,

Valika Chemical Industries is the only chemical complex in Pakistan of its
own type and reprosentative of all modern petroclemical industries of today. It
took the initiative for promotion of plastio industries by which foreign exchange
is now saved as polyethylenc is locally available. It utilises some of the most
advanced ideas of scionce and techmology using the oountry's own resources as
row material. It requires bold planning for the future, large outlays of capi-
tal, great consiruotion of projects and the complex co~ordination in moveuent
of its products in the avenucs of trade. It brings together in a united offort,
large organisations of people representing almost all types aid degrees of skill
and professional knowledge. lisnoe the oxistemce of Valika Chemical Industries
IAd. hos meant the commingling in close working ulnum of peoplo of h-t aul
West Pakistan,

The writer's fimm is planning fcr the w extension of polyethylene
. plant wsing hihg pressure prooess $o inorease its present capacity of $,000 tons/

yoar o 15,000 toma/year, bnduoﬂvla-dmunhmudh the coming
petrochemioal oomplex.

The Government of Pokistan has examined the recommendation and approved the
setting up of a petrochemical conplex in Hest Pakistan. The starting materisl
for this complex is surplus maphtha which is available from twe vefineries at
Kareoli. Por further processing the naphthe 45 crached in u mphtlia Grecitis
yielding sthylens, prosrlens and other basio materials for plasties imlestties.
&M.mmwu.wmmuuhmnmﬁmd
the dowmetresm projects.

MMmm&mm*w:mnw&%ﬁ
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has & meagre proportion of ethane for possible conversion into ethylens. The
finnl capacities of the down stream project to utilise tae intermediates will
have a complex which includes the following projectss
- polyetiylene )
- PVC
- polypropylene
- caustio soda
- chlorine
' The complex is being delayed omly for want of a good amount of foreign exchange.
Bow it is hoped that this complex would start its production by 1974.

Only ome imdustry in West Pakistan is manufacturing PVC compounds om
isported PYC resin, PVC resin is mostly used in menufacturing water pipes
_and cable coatings etc.

Two industries in East Pakistan are manufacturing ures~formaldehyde
(oompounds and glue) which are used for processing of house-hold items and ohip
boards respectively. The units for ures~formaldehyde in Bast Pakistan are based
on methancl which is supplied from West Pakistan. 4

The plastic processing induntry in Pakistan has expanded manifold during
thclutdocm mmionhutakonplminumt all the major processes
li.h extrusion, ujootion‘blu and compression midin‘. ‘!ho total existing reted
capesity in Pakistan is about 35,000 toms/year of plastic raw materials. m equip-
wont used comprises both foreign as well as loeau: fabricated. -

Nost of the plastic processing imdustries of East and West Pakistan are enge~
ptma-mwug«mu items, eleciric goods, tays, pecking tage
and decorative items eto. MNostly the following types osmmmw

- FC

.(-; ma- (nigh ead Jow deseity)
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etc. as a liner in jute bags. The import of the plastic raw material is restrioc-
ted due to shortage of foreign exchange and therefore processing of plastic is
very low as compared to requirements. Due to this limited source, prooessors
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 the low income
people of Pakistan, as it is now very difficult to fulfill the requirements Yy
the expensive items made from glunyor steel.

All the factors wlich have contributed to the astonishing growth of the
world plastic industry over the past decade will continue to be of importance
in the future. There is every indication that the plastic industry at large
will continue its rapid development stimumlated in particular by the demand for
such materials and will continue to offer economic advantage over many alterna-
tive base materiale and will thus tend to satisfy the new needs of the country,
The plastic vrinessing industry of Pukistan has expanded manifold during the
last few years. few processes and machines have been introduced. Frooessors
have installed equipments for producing simple products at initial stage and
then uxpanded for meking sophisticated products. The industry is facing &
mmber of problems which i¥e common for the industries based om entirely imported
rav materials, equipments, spare parts and borrowed technology. As the industries
are developing, the problems are becoming more acute.

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

« lack of new and advanced tecliology

= lack of techniosl know-how

= lagk of .plastic raw materials

~ lack of treined technicians.

The plastic technology is vory new for the enlerpremsur of Pakistan. There-
fore them is & need %o develop the knowledge of the technology on the weders
1ine. The utilisation of various plestic res materisls emtirely depeni en the
commercial import, the prices for the finished product the consuser wewld affesd,
In all paris of the world, plastic is known es cheap meterial Wt dus % ‘the
above ‘reasons, ummmsammnwmﬁ. tharefore sub-
mmummm-wmnm*m, 2
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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.
So the nom=availability of trained technicians is res;onsible for producing
substandard products and higher production costs ~nd the reasons vhy world
standard specification cannot be met.

The futur¢ market in Pakistan lies in new and sophisiticated items.
Pokistan does not have any facilBies to make the equipments for making such
itoms nor does it havecanpiresearch centre to develop new ideas. Development
in plastiocs is going on very fast which cannot be followed because of lack of
funds. It should be made possible to fabricate the equipment. Requirements
of the plastiocs should be expbred by market surveys which have not so far been

.done in Pakistan but are oomnon in other parts of the world.

Now it is felt that/petrochemical institute should be established in
Pakistan for oducation and training of personnel in the technology of plastioce,
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 petrochemicsl:jndustry, handling of material,
repeirs and maintonance of equipment, research on tv?-prcdnctl and new Prooess
techniques.




PHILIPPINES by S.0. Ramos

The initial stage of development of the plastic industry in the Philippines
might have begun in 1948 with the coriercial fabrication of plastic novelties. i
The next stage was in the carly 50's when some processing methods were adopted
in oommercial production. Injection and compression moulded housewares were
introduced in the market. Later, in the mid 50's, the industry's growth had an
abrupt change when production was diversified to éther fields of plastic process—
ing. Imdustrial packaging and consumer products were introduced. These were
processed by injeotion moulding, compression moulding, blow moulding, film blow-

ing, film and sheet extrusion, extrusion of profiles, casting, laminating,calen~-
' dering, monofilament extrusion, rotational moulding, thermo and mechamical .forme
ing, etc. It was in the early sixties, howover, that plastics in the Philippines
achicved full stasure and maturity as an industry.

Today, plastic industry in. the Philippines may be divided into three mm jor
categories, namely: . : .

1. The plastic raw.materisl usmtactmr, ‘who prodnno: the Mc plutio

. resins and compounds., . : :

-,

2. The processor who changes the plastic Tesins -oF compounds inw desired
' shapes oouidered as semi-finished or fuuhod products.

3. The taln'icator nnd finiuher who further ohange the mpo, or d.ecorato
o lni-finuhod productl in order to be roady for use.

At present, in tho Phiuppim-, there is only one company vhich produces
oomimroially one kind of pla-'tic resin and compounds. This cospany is the’
Neaduhey Vinyl Corpodesion, the solé manufactuel of polyvinyl chloride resins
and compounds. All other plastic'Tesins MMMWIMM

and fabricators ‘such ad polystyrens, polvwmlea-, polysthylens, styrens, acrylo=
sitrile, celluloss scetate; oellulodo’ sostate butyrate, wthyl mtbaorylate, high
M‘ polystyrens, .ommmu WWm, are importsd from more do-
veloped oountries of the world. Because 6f thd ctuntry's need for thess materiale
the Board_of Investment, under the office of the President, Repudlic of the
Milippines, has encouraged foreign capital to sstablish piomoer enterprises
that wowld utilise & substantial amount of domestio rew materials, in joims
ventures vith filipino capitel, whenever awailable. -This i S0 stated in the

-




Investment Incentives Act otherwise known as Republic Act No. 5186, that pre-
scribes the incentives end guarantces being offered by the Philippine Govern~
ment to both domestic and foreign enterprises in Preferred Arecas of Invostment
in the Philippines. Among the preferred arcas of investment are establishments
of polystyrenme, polyvinyl acetate, polyvinyl chloride, and polyethylene plants.
This is in so far as investments in plastics industry is concerned.

On the second and third categories, it is estimated that close to 400
companics are in operation. Plastic industry in the Philippines, then are
concentrated in these two major fields of production. Somc of the most commom
processes and fabricntions used ares injection moulding, blow moulding, oom=
pression moulding, film blowing, film and sheet extrusion, oalendoring, coating
vacuum forming and press formingg injection and blow moulding being shs greatest

and still incrcasing exgessively in number,

Some of the major problems confronting the Philippines today in line with
plastic produotion are the followings |

1. wor.wmwmmammm-umt-

end users and the general publig on the nature and uses of plastios,
One that can provide a forwm for effegtive training to all persone
esplayed in the plagtic industry in the forms of seminars. One that
can provide 4 Deutspl meeting ground where pecple from the plastiec
industry oan disguss matters of mutual interest thus fostering a spirit
of oo~operation and btrotherhood within the induwstry.

lack of amy plastio institute in the country which can promote better
knowledge and tSoohnical know-buw. Ome which should be provided with
laboratory equipment and testing machines necessary in the testing of
plastis produgts and materials. Ome which can carry oud resesrch pro-

- Jocts or oan help in the establishmsnts of standards and specifications
compareble to the established standards and geoifications of pladties ' :..
being used by more developud ocountries of the world, :

lack of a comprehensive technical 1ibrery on plastics for wee of e
pecple intercsted in plastics. One that can’aleo a0t as & sediwe for an
effective oontsot with other plastie indwstry organisations amd Jeep

w informed on the latest world developmest in plastics.
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Speaking therifore on behalf of my country, I wish to rclay these major
problems 1o hclp the Philippinc Govermment in thu orcations of such training
oentre, plastic institute and plastic technical library through the support
and assistance of UNIDO,




POLAND by A. Ruminski

1. Introduction

Phc beginning of the Polish plastics processing industry falls in the
ycars 1920 ~ 1930, when some clectrical plants started to moke moulds from
importod phcnolic moulding matcrials. In 1934, tue production of Polish
phenolic resins and phenolic moulding matcrials was set up. In 1539, some
kinds of phenoplast, galalith, ccliulose acetnte for injection moulding,
cellulosc acetate film, cellulosc nitrate and synthetic rubbers were locally
produced.

This industry was complctcly destruyed during World War II.

Aftcr thc war, the Polish plastics industry started in 1946, with the
production of plicnolic resins.

2, Production of plastics in Poland
The dovelopment of the plastice industry in Poland is shown in tabdle I.

The developmunt prognosis of the plastics industry in Poland is shown
in tadle II. o

It is cstimatod thit tho demand for plastics mcterials in Poland will
amount to about 800,000 tons in 1975. The import of PAC PS8 and some other
plastios will be dndispensablo. 1t will be possible b export some polymers
such as polyurvthancs, polycarbonates, phonoplasts, aminoplasts.

1%0 1963 1970(eet.)
| 14 ~

182 2.0 38,3
10.3 o7 46.0
13.4 26.4 0
3.1 10.2 18.4
57 7.3 7.1
0.02 1.3 4.5
0.2 1.7 2.5
- 0.2 . :
0.1 . 0.8

0.12 0.9

»

Phenoplasts

Aninoplaste

Polyvinyl chloride
Polystyrens

Derivatives of celluloss

-
-
\S

L wel
!Qlllalll
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1975 1260
Zotal prodyotion 500-700 ____900-1,200
Phonoplasts 51 65
. Auinoplasts 82 100
PVC and co=polymers 169 290 |
Polyblefincs 80 260 j
Polystyrene and co=polymers 42 45
Polyamides 5 10 |
Aorylic polymers 9 17.5 ‘
Polyurcthanes k) 55
Polycarbonates 4.5 é |
Bpoxy resins 2.5
Polysster resins 5 | » .
Derivatives of cellulose -10.4 ~19

Table ) gives information on the cstimnted production of plastios in
the years 1970 |, 1975 4 1980 in Poland by different méthods.
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Njnistry of Apchitccturc and Building lLaterials
Building elemcnts (skylights, panels), wall and floor covcrings, plumbing

fittings, insulation matcrials.

Ministry of Hcavy Industry
Utilization of matcrials which do not nced to be processed, like adhesives

resins for encapsulating and tooling in electrical engineering and electronics
and building of machinery. Production of congtruction clements, electrical goods;
automctive, tranesport and machinery parts, tools and hardware.

Ministry of Light Industry

Fabrios and non-woven matcrials, contings with plastics for temtile, fur-
niture, automctive and shoes industry; macLinery parts tecchnical goods and po~
ckaging matcrials for textilos and leather industry, clothes laminates.(fabrics
with fcams). ‘

ttee for 11 ¢ Indust
Consumer products, toys, fancy goods, houlohcld ware.

Ministry of Chemical Indusiry
Utilization of plastics for protection against oorro-ion, introduotion

of new plastics materials in prooessing, producticn of materialn for thermo-
forming and production of mass products (films, paokading materials, large
containers and tanks, pipes and tubes).

Produotion of paper laminnted with plaltie filul, puodnstion and wood
industry (decorative laminate-, foam oushioning, injeotion moulding and extrusion
Ql’“ﬂu .80?0)

Pieinctac naterialt and oontainers for food produscts, pvoﬂuatteu ual qﬁi—
) ltaatlaa of pla.ltie- mterial. in oquipmont of food intustry. - -

Profuction and utilisation of. plastios in ship mumg; S
boats.

Batimated consumption and processing of plastics in iaﬁtviéuu& t:iaﬁﬁit
of the Polish iadnntay are shown in tables KY amd V,




Teble IV

Estimated consumption of plastios in bre

of Polish indus

U

Architeoture

Beavy Industry -
Packaging materials
Light Industry
Paints
Nisocellaneocus -

Expor+t

Tote

" Miaistry of Chemical Industry
Rinistry of Architeoture and
; Muilding Naterials
‘Finistry of Heavy Industry
Kinigtry of Light Industry
Committes for Small Scalo Industyy
Niscellaneous
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1970 1o
21 23
22 22
= 11
14 ’
19 14

M §

Qa-.anunsli.“'f.-“ﬁn
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But this situation is also due tc cther reasonsj is e
- Construction of moulds and tools are very often non-repeated;
- There is scarcity in specialized staff;

- Very often, it is not possible to test the moulds in the. blace of

production.

4. The development trends of the Polish plastics industry
i Our country is very nuch retarded in the field of plastics industry. It

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

? following is needed for that purpose:

Oonsiderable carital investients, import of mac. ..inery ,equipment, techno-
logical methods and licenses. Congiderable funds should also be allocated
to research work. The aim of research work is to improve technological
processes, extend the assortment and improve the quality of raw materials.
In the future we may expect certain successes also in the field of new
materials, technological processes and products.

¢ 3 Problems requiring UNIDO technical ugigtmee to the Polish plastics

To reach the fast rate of growth of the ‘Polish plastics industry, assistance

from ULIDO. in ¢ stablishment, operation and managementi of industrial enterprises
including the promotion of domestic investment and enlisting of increased ox-
ternal financing for specific industrial projecte may be very useful.

In my opinion, completely new mnu.facturing processes should be introduoed,
i.e. the production of synthetic "breathing" uppers for shoe leather 1ike and it
would be desirable to request for expert services ing

=« the selection of process, toohnolociu and machinery and oquipmnt;

- the preparation of invitations for tenders and evaluation of tenders.

In this work, looal conditions and the results et rmarch works wrrM
out in Poland must be taken into comidautim. 'rh- mt stage of UIIDO aasi-
stance may be establishing an experimental plant designed to dmmto in

" praotics the production method. |

In some other cases, another form of technical assistance may be very mm.
Confidential comsultaticus at high policy level cean be offered for amh on the . -°
Polish plans of development of our indusiry of polyolefines.

hnmh wseful could be the assistance within special industrial services

#
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~ Ad=hoc assignment of high lcvel experts, to advise on specific questions
related to the manufacturing sector. For example: now a short and fast
control method of purity of a raw material for cur new production of
PETP film is needed;

-~ Fellowships to brimg our technicians to the source of specialiged 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 imlustrialised areas, could be extremely helpful.

The field in which, in my opinion, fellowslLips are especially needed are
for examples
-~ Training a design staff in construction of moulds and equipment for
plastic processing industry;
- Production of R.P. tubes and tanks with & filament winding method; and
= Production methods of synthetic "breething” leather. 4
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ROLANIA by V. Mitrofanovici
Zgg groduction of polymers and exnthutic r¢8ing

The chemical industry in the Romaniaun Socialist Republic has known a great
development during these last twenty years, the production of plastios represen—

ting one of its main branches of activitye.

The growth of the plastics industry is a consquence of the availubility
of natrual sources of raw materials, mainly natural gases and petroleum, which
contributed to the develorment of an important petrochemiocal industry, repre-
sented by the Petrochemical Industrial Groups Ploiesti, Pitesti and Borgesti.
These industrial groupa process different products supplied by the petroleum
industry and provide the plastics industry with the necessary monoméru.

The Petrochemical Group Ploicsti possesses two main technological liness
the olefines and the aromatic ocompounds. The olefine plant uses as raw material
the ethane and propane of the¢ natural e,nd refinery’ gases to produce about
35,000 tons/year cthylene and 20,000 tons/year propylene. Ethylene is used in
the polymerisation plant (I.C.I. patent) for high preasure polyethylems, which
mixed with the ncoessary additives and granulated is sold in different grades.
The capacity of the plant, which first began to produce in 1965, is 24,000 tons/
yeoar.

Ethylene is also used to obtain ethylenc oxide ard its derivatives such
as glycols, the production being 10,000 tons/year ethylene oxide, 5,000 tons/
year monoethylene glyool and 2,000 tonl/year diethylene glyool.

The glycols as well as the phthalic anhydride obtained by catalytie oxi-
dation of o-xylene are important for the production of PVC plasticiters. In
1969, the oapacity of production for the anhydride, which in 1965 had been
6,000 tons/year, was doubled as a ocnsequence of the inoreased production of
e,

Anotuer important seotion of the Ploiesti Petrochemical Growp is the p&u’t
forthomumetphuolmdmmﬁumummmwmmﬁ
oil distillieries and propylene frou the olefine plant. The plant has produced
since 1968 its oapocity being 25,000 tons/year phenol and 28,000 m/ynr
acetone.

Phanol is sm iaﬁcﬂmnedwsn itWﬁtmm




ID/MG.78/6
Page 51

of the polyamide 6 synthotic fibres and plastics which are produced at thc Works °
for Synthetic Fibres Savinesti. _

The Petrochemical Industrial Grcup Pitesti compriscs three important units:
the pyrolysis complex, the polycthylene plant and the cyan complex.

The pyrolysis complex represents one important part of the production pro-
oess as it supplies thc necessary raw materials ethylene, propylene, butadiene,
etc. t0 the other sections. It processes the pctrolcum cuts, which rcsult as |
by-products at the oil distilleries.

The cthylene polymcrization plant possesses beside the polymerisation in-
stallation the nccessary mixing, extrusion and granulating machines. Its output
is 60,000 tons/year low-density polycthylene.

The cyan complox oomprises besides other sections the acrylonitrile lectzon,
based on the Sohio process, involving the ammono—~oxidation of propylens. Aorylo-
nitrile constitutes the raw material for a seriea of aorylic polymers, one of its
main uses being in the production of synthetic fibres. The output of the plant
is 20,000 tcns/year. .

Another important monomcr isStyrene produced at Borsesti PetrooLemical Uroup
by catalytic dehydrogenation of ethylbgrleno, supplied by the catalytic reforming
plants of the pctroleum industry. The polymerisation section began to produce
in 1963 having a capacity of 6,500 tons/year; in 1970 the output will rise to
about 12,000 tons/year. BSevcral grades are produced: general purpose, impact and
expanded polystyrene. In 1970, the production of ABS and SAN oo=polymers will
also begin. ,

Polyvinyl ohlorido is the most important polymer produced by the !ounhn
plastic industry, the second being polyethylene. In 1957, the firet semi-indu-
strial plant was comstructed, followed by a PVC section at the Chemical Works
Turda. The plant built at Borsesti, which bugan to produse in 1963, has o
capaoity of 36,000 teu/yw. In 1969, another plant was added 0 the clready
existing ones at the Mmamxwtunnmsmq of 36,000 toms/
yoar,. !hmvwwgm uwm-mvmusﬁm »
-mqmmmmnuumm-uuzm T

| ﬁﬂvwawmnMﬂmmﬂﬁMGr
msmywtmcmummm;m
ety 4a W 1aat Aoy Jontee. Fort of Who Radustion of gelgaie § (Reise)




is uscd by thc plastics procussing industry to produce mainly technical parts.
The total production of plastics (not including polymers for filamonts and
fibres) wass 12,000 tons/19€9, 76,000 tons/1965, 210,000 tors (estimmted .value)
1970, 440,000 tons (cctimated value)/1975; that is an increase of 2,76 from
1965 to 1970 and 2.10 per cent from 1970 to 1975.
The estim ted values of the production capacities for 1970 and 1975 for
the principal polymers are the followings

Material 1970 1975
: (thousands of tons)

Polyvinylchloride 78 150
Low-density polyethylecne T2 110
Polystyrene 10 30
High-~density polycthylene ‘ - 40
Polypropylene : - 4 10
Polyesters . oy -

Polyacrylates < 0.5 3

The trend in the industry of polymers is the developing of new grades
with improved qualities of the already produced polymcrs such as WC, poly-
propylene, high-density polyethylene, polyosters. At the same time, research
work has been carried out for chlorinated PVC, polycarbonates, polyacetals,
vinylohloride/vinylidene chloride and viwleﬁleriée/iiwetcte co-polymers,
which production on a small scale will begin in the next years oovering at

the beginning the home consumption estim ted at about 5,000 tou/year.

The construction of plants for the produotion of polymers and mﬂn‘tu
rosine implied the developmefit of two other industries, the plastios Mﬁt
industry und the industzy for the manufacturing of additives, whioh omﬁ
.with the polymeors improve their processing and final qualities.

At the begianing of the plastics industry in Romania, these ﬁﬂittm
(plastioisers, stabilisers; IV sbserbers, pigeents, etc) were mostly W
In the last ten years, owing ¥o research work in Wie - Mmdﬁﬂ
chemicad Smetitutes und vosks, many of Ahesé m@m 68 Pasticiomrs suok
e sotoss of hibalie sold; bebasats TPEVO Souk,
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are produced by the chomical industry.

The processing industry
In a period of about 12 ycars, thc processing indu.try has known an impor—

tant growth, thc main processing worke being used of Bucuresti, Iasi, Buzau
Orastie, to which must be added thc processing section for phcnolic resins and
aminoplastices at thc works Fagarasi,

Soventy per oent of the processing production is obtained in the works be-
longing to the hinistry of the Chemical Industry. The Light Inuustry prciluoces
oonsumer goods such as plastic garments, protection vlothing, footwear, bags,
suitcases, buttons, ‘tablc cloths, fancy goods. |

The fiﬁt industrial proceasikng unit for thermoplastics was set up in
Bucarcst in 1957 with on initinl processing capacity of 6,300 tons/year, which
by fitting out with new maciiines and improving the tcohnoldgical procesa. has
reached, using the same floor space, 16,000 tons/year and is cstimated to in-
orease up to 28,000-30,000 tons in the future. Being the first important plant
for the proo'enin_g of plastics, the works "Bucuresti” had the difficult mission
%o aoquire the most ndequate equipment, to get-moquainted with various materials
and teohnologies as well as the problem of quality control, to form il.e necoessary
tcohnical staff.

From the boginning about all usunl technologies were adopted, i.c. extrusionm,

~ gramulation, blow-moulding, injection, calundering, H.F. welding and printing.

The materials, that were processed, were FVC, polycthwlene, polystyrens, to
which in time were added polyamides, high-density polycthylene, polypropylem.
438, polycarbonstes, polyacetals, SAK. - 1

The main goods produo'd by the works ares

- Rigia PVC pipes, heavy, mcdium and light vpu for 10,6 and 2.5 mg/e-
. peminal pressure (10-110 mm am‘hr) . v

- PYC fittings

= Rigid PWC tudes' fﬂ‘ electricel insulation W
.. (Bergmenn and Pantser ypes - 1339 mm diameter and 16=50 mm diametor)

= Gpesuluted PVC for the cable industry (insulation and mm)
ana-um m for shoe moles o ,

nm\wm; u:-(mssaw, masegm;a
ﬁhj#&ﬁ:&hm. i,«‘w“uﬁ'&). ~ B ;




- Polycthylene bags and sacks
~ Polyethylecne blown bottles
~ Injection mculdings:

Technical componzntss: parts for thc automobile indus..y, goars,
cosings, gaskets, perfornted plates for sowing machines, strainer
for water filtcring, radio-knobs, etc. ,

industrial items: crates for milk bottles, beor bottles, bread,
-meat, fruit; instrumcnt casesy refrigerator parts; throaded
toppors, containers, ctce.

consumer goodss buckcts, basins, children bath tubs, plotes,
trays, bowls, cups, ctc.

school supplies; rulcrs, squares, templet ocurvej welded artioless
wallets, books and copybooks coversj bricfcases; inflatable items;

toy.o
The economic importance of the production of the works "Bucuresti” in the
period 1958-1968 results from the data given in Teble I. '

Product

.PVC = pipes, heavy, medium and 1ight type 65,000 tons steel and 1rpn pipes
incl, fittings '

Rigia PVC tubes for eloctrical metworks 100,000 km Bergmann tubes mtm

a. fittings %o 56,000 tons of lead and cardboard.
Imporiant savings at tho handling and
asuembling operations

MM-mfwmemwmm smuamm-mw
industry : ‘ L B,theuu\al o .,

*

PVC profiles mm«msmmmm
R L T ',,"Mh:

Polyotlylens bags snd sacks tons omm
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The prooessing works of Iasi equipp'ed with highly automnted lines of pro=-
duction bogan to produce in 1963 and prod¢esses mainiy rVC, polyethylene and
polystyrenc.

~ The technologiél used for the processing of PVC cres extrusion, calendering,
grenulation and compression. The PVC, supplied by thc producers is otoiod in
silos, connected to a pnecumatic conveying system, feeding the diffcrent processing
lincs. |

The works producet

- Rigid PVC pipes, heavy,medium and light types (32 - 280 mm diometer).
PVC pcllets and dry blend can be proccsesed

- Rigid PVC tubes for the electrotechnical industry, Bergmann and Pantier
types (13~50 mm diameter) ' ,

‘= Nonergid PUC :tudbing "Plaxetub” for flexible suction. conduits, veAtilation
equipment, electrical insulotion, water supply in greenhouses, etc.

« Extruded corrugated FVC sheet (2m x 1.6m x 1.7 mm).

. The output of extruded goods is about 4,000 tons/ycar, FVC pipes represen=
ting the most important part. - :

« Calendored PVC shceting, 0.2 = 0.5 mm thickness, 1,200-1,500 mm width,
in various colours , ,

= PVC ombossed sheoting

~ PYC floor covering and tiles obtainmed by laminating 2 or 3 layers of
oflendered foils, total thickness 15«2 mm

- PVC sheets, 2,000 mn long, 1,000 mm wide and 1-20 mm thick, obtained
by compression in a multi-stage press of several layers of VG foils,
04 = 0.5 mm thickness ,

o VC semi-rigid foils used as substitutes for furniture veneer,
~ Tbe production of calendered goods is about 6,50 tone/year, the fleor
covering and tiles reprosenting the greatest production. (Recently, a new
Sechnology permite the progessing of flooring laiteting wood-floore, mosaio
or marose): o

= Polyetiylens Blown fils,0:08 ~ 0:25am thickness and 150 = 1,000 mn width
- Sacks and Yogs - ‘ | |
- Polysthylens contaizers, 0.5 to 150.1
relrsrens cetruded shoot ( inpact polysiyrens)
eleotricel inpulation and sheathing.
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The production of the works is comsidered to incrcase in the following
yearn and to risé %o 70'000 tons in 1975, including new products and techno=-
logics. Thus the rroduction of pipes will reach 11,000 tons/year in comparison
with 3,000 tons/ycar the prcaent output. The production capacity tor poly-
styrene sheet, electro—tochn1cal granul:ted PVC, polycthylene containers will
be doubled. New production lines will be built for PVC profiles - about
3,500 tons/ycar;jreinforced PVC shects about 1,000 tons/year; FVC extruded
£ilm about 3,000 tons/year, and others.

The initial proccssing capacity of the plastics section ot the works
Bugau of only 120 tons/yuar, {or Bakelite ond amino resins, was developed
durin, the last ycars. It proccsses at present, beside 700 tons moulding
powder, also thermoplastics. In 1961, it tegan to produce expandcd PVC and
in 1963, the production of thc vaouum-forming section was started prooessing
packaging for the food industry, display-articles, inctruments. The works also
possess since 1965, a scction for blown polyethylene film having a oapacity
of 3,000 tons/ycar. This seotion produoes o#e.r 10 million sacks especially
used for fortiligzers. A new section has been oonstructed having a capaoity
of 17,000 tons/year polyethylene produots, that amounts to about 75 million
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/year in 1970 will probably rcach 65,000 tons/year in 1575,

The plastios processing sections of the Orastie factory process by
in’sotion moulding, general purpose and impact polystyrene, lowwand huh-

_ density polyethylens, PVC and polyamide.

It produces oomponents for the mechanical industry (casings, insulating
plates, sleecves, bushings, propellers,e¥é.); packagings for the drug- asd -
food industry; fittings (transfer moulding); consumer goods.

4 Neution must be made of the production of mcthylmethacrylate sheets
P8tiplex" at the Chemical Works Copea liica, (max. sise 1,000 x ‘1,009 -).

The total processing capacity of the above mentioned works vas 55,000
tons in 1965 and is estimated at 110,000 tons in 1970, '

The Light Industry produces consumer goods demanded by the howe amd ..
foreign trade.

The most important units of this inductry for tho proocessing of M’ﬁ
. materials are the following:
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- Aradeana—&ad: processes PVC pastes (dolls, toys etc’)- :

- Dermatina-Timisoaras produces mainly lamin ted goods; (flooring,
plasticiged PVC foam fobrics) and some injection mouldings.

- Victoria~Timisoara: processes PVC for coatings un textiles, FVC foam,
PVC foils, polyurethane foam

= Plamura Rosie: processes by injection moulding thermoplastic and
thermosetting materials - .

- Muntenia~Bucurcsti: produces housewares by injection, extrusion , blow
moulding, buttons

- Viitorul-Oradeat produces plastio monofilamantav, brushes, toys, injection
moulded produocts. S i

Beside thcs units the Light Industry possesses the works for the manufactu-
ring of synthctie fabrics. o | '

This branch of activity is also {a full development, the rate of production
rising steadily. The plants are equipped with new modern lines of production
such as equipment for the manufacturing of polyetlylene and polypropylena orien-
tod film for synthetio raffia, PVC and polyethylene filaments, tubings, poulded
goods. The production in comparison with 1965 taken as 100 per oent was in 1968,
450 per cent.

The rapid growth of the Romanian plastic industry, the beginning of which
oan be situated after 1955, is mostly due to the general development of the
petrochemical industry and chemical industry and the work oarried out by the
tochnical staff of the works and the research institutes. The future development
is founded on the experience gained during this period. The trend is to adopt
new polymers and tecunologies, to use automated equipment and increase the
oapacities of production.




SYRIAN ARAB REFUBLIC by F. El Deiri

The plastics industry in S.A.R. started in 1956 with the proce wing
fabrication of

1. PVC water pipes

2., Polycthylene filme

3« PVC footwear

Tho raw materials are imported from Lebanon as granulate.
The processing methods used for producing water pipes and films are
the extrusion mcthod and for the footwear the injection moulding method.
The Syrian Movernment hae the intcntion of setting up a PVC production
plant in the years to come 1971/1972 and would like to buy machines for
the production of synthctic leather. In this respect, we shall be crateful
- 4f UNIDO oculd give us teohnical assistance.
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THALIAND Y P. Oonsombat

At present, thc plastic industry is one of the most important industriee
in Theiland, All reein raw materials are imported. Nost of the plastic indu=
stries have been producing consumer articles for daily uses. Omnly 3 small
fraction of the total amount of resin raw material is used as rew material for
other fields of industry. The plastic oonsumer products arc very well known in
the market of Thailand and the rate of consumption has a tendenay to increase
repidly. Almost all raw materials are imported from Japan Wy -shese industries
whereas oaly a small portion is from Buropecan anmd other countries.

The plastic industry in Thailand may be said to have started in 1952 when
the firet factory was registered with the Ninistry of Industry for processing
Plastios articles from imported resin and compound. Today, the total registered
plastic plants are about 400 where most of the firms are small-scale :hd;utry
enploying wp to ten people or less. Approximately as many as 25 per oent of the
m«‘mmwalwrumbam. Bven the growsh of the plastic
mmmmmwhmtvsm, it was not developd into a
stable and dynamic situation. The totel esplayment is limited to some 3,000 to
3,500 pecple. Total investment in this imdustry has besn catimated at around
USé m;m, Pﬂm production m ie estimated at USS4.2 million at
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There is no production of domestic articles as in the case with primary
plastic industry. Consumption is supp.ied entirely by imports. The total
market for plastic matcrials in Thailand is estimated at 50,000 metric tons
(MT) por yeaz. Imported non-cellulosic resin, moulding powder and compounds
amount to 40,000 MT/ycar. Of this total amount, thermoplastic moteriale
account for about 89 per cent. The principal thurmoplastios used are polyethylene,
polyvinyl chloride (PVC) and polystyrene. Consumption of urea formaldeliyde
rcsin, compounds and prepared industrial glues is also significant. A wide
variety of consumer products are manufactured from plastic materials in Thai-
land and recently the industrial use of plastic mdterials has become important.
At present, almost 89 per cent of this consumption is represented by the pro-
duction of films Abags for packnging, toys, novelties, containers, treys, travel
goods, upholstery material, footwear, rope, cord, pipe and hose.

Future congideration

Recently a few industrial enterprises have received permission for pro-
ducing plastic resins for the supply of local plastic industries. The synthetio
resins and compounds produced by these new factories in Thailand are cstimated
to reach a total of 135,000 M (2 108) by 1971. Polyethylene and PVC are eati-
mated to contimue to be the prinocipal materials used and tQ account for about
63 per cent to 73 per cent of the total comsumption at that time. This indue
stry has: tho project to improve and to promote the technical know-how im plastie

processing and to produce enough of the reeir rev materials for exports.

Sognonic problems

SMOMi.cmddustio orude 0oil or naturel gas for resin oF BOmOBE® .
mgoﬁ.num'-mmnummumummmhr“
purpose. Mmucot*mtuuhmhtmmﬂwm
a0t ocoaq-ioal to be processed for plasties indusiries. This is the ressen Wy
mmmmmmauummammwmwamtun
Nmﬁopluticnumm&me&l. This plant will promots e .

country's eceaeqn it will be onc of the largs plahte m“m
tor looal nﬂ over-sea consumption.

At present the plastic ¥niuetry in Tatland 1o 2t yet egresesd o & olagy”
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that it can play an important role in the economic development. It is Tequired
that the study and rescarch in this ficld will be mnde available for the neces-
sery development of suitable processes and techniques in ordor to assist these
inlustries o produce better products and to apply plastic resins in other fields
of industries and to look for tiie new meterial and process know-how. For this
purpose, the establishment of a research institute with the programse to promote
the plastic industry is under comsideration.
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TURKEY by R. Akdenis

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

The history of plastics manufacturc in Turkey is only 7 years old, 4 group
of engincers came together and built the petrochemical industry in Turkey in
1963, They succeeded in doing so and now we are producing low-density poly-
ethylens at a 12,000 tons/ycar capacity and polyvinylohloride at a capucity
of 26,000 tons/year. A 100 per cent cxpansion of each is planned, therefcre
noxt yoar the capacity will be doubled,

Among the imported plastics of the thermoplastic group there are poly=-
styrene, polypropylene, polyamid 6 (Nylon), polyester. The plastios inelude
phenolformaldehyde, méamine formaldehyde, urea fomldelvde. epoxy resins,
polyesters and polyurcthane.

Potkim-Petrokimya A.S. is the company which produces the above poly-
othylenc and polyvinyl chloride. Polyethyleme is produced under the lioence
of ICI by using high pressure method. The 99.85 per cent pure ethylene is
compressed to 2,000 kc/ouz €. pressure by the aid of primary and secondary
reciprocating compresscrs. The catalyst is added and the polymerisation
takes place in a reactor. The unpolymerised gas is regycled, the polymerised
product is sold under the name of FETILEN. The process is a continuous one.
The masterbatoh and compound are also mamufactured in this COMPORY o

The process applied to PVC is batch process. The row material for PVC
is produced by Petkim-Potrokimys A.8. in the vinylohloride plant. The vinyl=
chloride and the additives are nm-d in autoclaves and are let for the polymerie

uﬂenutss-wcad&-iakdac.m T™he produot is sold wnder the
name of PRYVINIL.

hmma.s.mmsm, ounpeasion type of MVC and
mmmeumﬁahmm. .
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is also growing. Polyctiyleno is used to cover the plants. It also finda ite
applioation as hoses in agriculture. PMurther, it is used in cable insulation.
Other fields of npplication for polyethylene in Turkey are kitcher ware, bottles
for drug and peérfumes, laboratory equipment, flexible pipes as well as for
packaging purposes.

e

At prosent, the consumption of emulsion type PVC in Turkey is arocund
10,000 tons/year. The demand is increasing every ysar. Main fields of use

of PVC are floor oovering (vinilex), sprayed coating, book civering, bags, it
cases, artificial foam leather (skei).

The suspension PVC finds itlmlin‘l‘uhyinthqmufactm of hard
materials such as pipes, profiles, plates, flanges, fitting elbows, toys eto.
“The non~rigid suspension FVD is used mainly for the mamufactur of footwear,
in flexible floor coverings (trade name Piket), film, hose,eto.

The imported plastios arec used for many purposes in Turkey as they are
noreally used in any other oountry in Burope or in Amerioca.

The machines used for the mamufacture of the above artioles are of meny
WUpes, each company uses different maochines. Nost of the mmchimery is made in

Turkey, its capacity is not very high and we ocan classify the machines as
followe: '

1. m

H for twbular film
B) for pipe dVlow off
2. !uoetteamw

3. mhm
‘4o Nont senling mashine

T Sty 10 proparing the ¢hentens
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goods on thc market is based upon thc experience of the people whe are engaged
in the plastic manufacture.

2. There exist more than 600 companics working with plastics. Among thig
number there are about 20 of a larger sige which are well organiged and use the
normal DIN or ASTh standards in order to get exaot material. The remainance
is not yet able to handle well thc problem. Therefore, Petkim~Petrokimya A.S.
- & large sige company - is now trying to give more technical information on
plastics and their treatment and handling e.g. moulding, extrusion, calendering
etce

3. Quality control is almost non-existent. There are not enough plastic
testing laboratories to answefthe demands. |

4. " stated before, machiney for plastic processing is locally produced.
These maclinus do not have high capacities therefore it is not possible to pro=
duce big articles. ‘









