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BRAZIL by Sergio BRIOSCHI SOARES ond Jarlos SCHNEIDER NOELLIR

The Brazilian Petrochemical Industgx

The year 1972 is pointed as the most important in the history of Bﬁsilian
Petrochemical Industry,

The "Petroquimioa UNIAO'will begin its operatioms this year, and then will
cocur one complete transformation in that industry. The enterp./ise is one invest-
ment of Brazilian Government and private groups of Brazil, with a total value of
UsS.4 125 millione The production schedule for the period 1972/1975 is as follows:

1?’2 b 355;@ t(m

1974 - 76@;@ tons

1%5 - &ng tons

1976 = $90,000 tons - . L

The financiers plans and theeconomios studies were made by "Wio 7
Industrielle et Agricole de Ventes & 1'Estranger and it was selected the transe
formaticn process of West Germany and USBA. The raw naterizl is nafta.

The petrochemiocal industry began in Irasil during the year of 1957, with the

installation of plents to produce amonie and fertilizers by the Brazilian Pestroleum Co.
(Petrotrds).

In 1958 was started, W the sene cowpany, the prodyction of etlwlm snd
polypropylens. In the same year, the Brazilian Petroleum Co. built snother
refinary to produce styrene, m::sni and polytﬂwlcm Li}. b

With the inorease of consumption of these materials, it wma m %é ,
import rew materials, and in 1964 1t was crested the “Brazilisn Mmquis Co, " "
to  estimulate and eontrol all the projects in this area.

The chemics: industry participation, in Bresil, is 18/ of the total value of
transformation indust y and 67 of Lational Beete Procuct.

The Brazilian government approved 140 industrial ~rojects in petrochemioal ares,
with the investment of 770 million dollars. This preject will permit this country
to change its importation of raw materials to exportation and at the same time to
satisfy the great expaneion of internal market. '

i




The actual estimatiom for the year of 1980, shows that the Brazil will be the
first in South America and the seventh number in the world in petrochemical

in@uﬁtryc

The situation of transformation industry ~t the moment to plastics materials

is as follows:

1o PV, 0,
Daring 1972, the total production will be 105,000 tons and the consumption

“will rise up to 110,000 toms. The principal producers are:

a) Flclor Industrias Cuimicas
Production of 40,000 tons in this year. In the next yesr the
production will riese up to 65,000 tons. .

b) Oean do Brasil
Production of 18,000 tons in 1972,

o) Bresivil Resinas Vinilicas 3.A.

, Production of 40,000 tens in ?9’?2 and 50,000 tons in t??&.
Por the years of 1974 and 1975 the following firms will hicia $0 prod

Bile Brasil S.A. - 50,000 tons/year

Copamo = 100,000 tons, year

The actual situation: for the comsumption of 105,000 tona/year,this
year's production will be 60,000 tons.
, The bigest producer is the Union Carbide Brasil S.A., with ome jroduction
‘of 40,000 tons/yess and during 1572 “Policlefinas S.A." will start, vhich
 belongs to Prasilian Petroleun Cos, with & produstion of 60,000 tone/year.

7 The principal producer is "Eletrotenc Industrias Plasticas l.&*‘; vhose
production is 50,000 vons/year.

The principal producers are:
a) Dow OQuimica 8.4, ~ Actual production of 15,000 tcnt,fw and
will raise the production to 30,000 tons/year in 1974.

b) Koppers Brasileira S.A. - Production in 1972 = 20,500 toms
Estimated production ir 1973 = 41,000 tons
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c) BASF Brasileirs S.i. = actual production of polysetyrene foam
is 6,00C tons/year.

e Jhemmosetting

Principal producers:
&) .iesana 8.A. = Production of 10,000 tone/yoar.
b) itesimpla 8.A. ~ Isvimate production for 1972 is 20,000 tons of
formol and fenolic resins.
¢) Alba S.A. = The production will start in the neat rear with
80 tona/year of forwol and 13,000 tons/year of reeine.

ﬁ consumption of Mresil is Gafz tmjym mux m:-n m& i

a) Alba 8.4,
'5) Ressns 8.4

. 8) Polidure 8.A. E

) Dow Quimios 8.

8 ﬁtm&%&m,ﬁﬁ" R
~ ©) Indusquinica Bd,

Priucipal producers are: |
8) Polibrasil = 30,000 tone/year
b) lonteoatini Edisen = 4U,U00 toms/year.
113 g:
The national production will begin in 1973 by Koppers.




Principal producers are:

a) Projenasa - 14,000 tons / year.
b)) 2 Pont = 23,000 tons / year.




COLOUBLA by 4dolfo GALLOM:

gt

Colombizn Pl ,
The plastios is a very fast growing industry. Taking 1964 ae o bosis, in
1972 it had an irorease over 500, :
1964 4 100
1965 14860 119
1966 14232 143
1961 24201 244
1969 AT T
1970 40042 401
1971 45613 e AR
912 52391 M
'!humwm tmctﬁmigm mh%nﬁﬁﬁﬁg#"
different articles. As an Mﬁﬁttﬁeﬁﬂ‘mw‘a{m&, Ms&m
pemn atr industrial area in 1970:- S
= Housewaros ‘ S.8 g
.3- Clothing and personnl usage 2.0
3= Footwear , 1445 .
4~ Toys and sports R
P s-mxmm ﬂrma iyl o
7~ Packaging - j e
. B=Dottling AT e
9= Bubber and vinyl ema; ' ' 154
10 Bythetic foms | 30

11= Intermedictc products
{riles, sheots and plates)21.9

12- Others (Mcdicine, Opties
tussiness and drewing)

i
3
s
|
i

jr"",‘;" i

33

100,0 %
The most importent fiolds are "Intormediato products”, "Footwoar™ and "iubber

and vinyl cloths" that in o whole are 50 4. The industrirl articles (numbers 5 to

12) ate 70; of the total production.




Bxports:
Coloubia has been increasing its cxports, both in raw materials ond
finished articles:

1970 19
Raw Materiels Us8ad 926,500 - 1,323,600
‘Pinished articles 1,355,000 3,144,990
UeSeis 1,781,800 4,468,500
This represents a net increase of 250, |
In U.8.5 the raw matoriole exports arv detniled as followss

?GMI chloride (P.V.C.) 380,000 4921 oy
130,700 392,300 o

M aad melemine formal- 171,200 264,000
~ Others ' L 236,000 118,800
U.8.8 9”6,?@6 1,323,600

In 197% Gh row material exports woro given to tho indean Oroup (5;%),
~ latdn American Common Morket (39%) nnd other countrics (6) In this séme yoar
 the finished product exports were divided this wny: Aindesn Oroup (133), the
_ latin lmericen Common Market (162) and other ovantries (714)s The Andesn Oroup is
- formed bty Brasil, Venezuecla, Peru, Bolivia, Chilo and Colombis. The Latin Americen
* Common Market includes almost all the Latin imerican cousdPics. The principsl markets
for finished product exports are Heat &W, United States of imerica M the
- Carbbean area countries, | |
In the next chart, it is possible to say that the Colombian oxports are

wll growing: o | R

1968 U.8e8 1,205,300

1569 . 2,322,500 93/
1970 . 2,781,900 20%
1971 4,463,600 Y-S )

According to officicl cetimationa, the finished product exports will m'y in
the next four yoeors in this woy!




Medium Value High Value

1972 UeS. 3,300,000 3,710,000
1973 3,720,000 4,330,000
1974 | 4,330,000 5,090,000
19715 9,100,000 5,780,000

The raw materials imports in 1971 were U.8.. 3,139, 070, divided into raw
materinl (3,}@,&9) and other raw material for tac rosin production and seme
other plasticizers (1,835,000), The main values vores

Styrsne monomer 10 %
Vinyl ohloride e 145
 dhorylios | T
meﬁem :
. BeVC. e ﬁ%&; W&i@g z L Ca
Ufmlm Ll s g ’a{f

zzsw 54139,000
4,468,500
 Deficit ﬁﬁ,sod
SRoRARCLY Imports: For ﬁm tranaformetion industry, its valuc was e
‘ Vﬁt!.% ig,aae,m from January 1966 to April 1971. Prom lay to Bma%er &)
1971 4s U.8.3 2,400,000, The imports for the raw matorial production nege e
UeBe$ 7,900,000 for the firet périeé and U.S.3 36,900,000 for the seam; @

ﬁmra are 12 92&&% for $he production of raw

motorials a and tenv g-nduem other basicel items such as interwedintc products.
Some of them have two or three different resins. Tho nuxt chart shows the
situation in Jamuary 1972:

Product. (Tons/year)

Polyestor resins 800 17 500

800 - 12
‘ (i 512
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Froduct. (Tons/ycar)

Capac. Ton/yeor 70 197
Phenolics (moulding) ' 1,000 164 S0
A2 160 120
1,240 ‘ 324 720
Phenol=formaldchyde 500 130 220
1400 S0 2,000
2,200 210 1,220
Melamine~formaldehyde 1,300 128 250
2,300 728 1,050
Urea~formal dehyde 240 45 -
50 6 50
1,040 600 645
Mﬁﬁt (mmaiﬁ) ’ 13,700 T.600 8,750
$hEi e ia%e% g:*zsé&s} 7 6,000 3,600 4,800
- Pelyethylene (lm c{emrﬁy) : S AT400 M2 3;@3; |
"mergm § 1 0 L
 Plasvioizers (Phthslics, ndiptes,
" maledos and opoxia) 8,900 5,591 5,923

| Babilizers




IGYPT by M. Zoweil

In Egypt there are thoee big factories dealing with tiie plastics industry.
They are public enterprises.

The National Plastics and the Egyntian plastica Co. belong to the Ministry of
Industry and t 3 Medical Packing Co. b.longs to the Miniciry of Public Healtlhi.

National Plastics Co, ie interested in producing household articles, cither
from thermoplastic or themosetting materials. They ise polyolefines, polycarbonates,
as well as phenol formeldehyde and urea=formaldehyde. National Plastice have
injection machines with wide range atarting from 10 gme up to 3 Xgs. At the pame
time they have presses for thermosetting material up to 1,000 tons capacity., They
have & unit to produce formica and several blowing machines to produce plastic
containers (mainly from polysthylens) starting from 100 cos up to 20 liters.

lationsl Plastic o, produce PVC pipes in various dimensions up to 6 inches
diameter, which are used sainly for chemical industries and for sanitary purposes.

Egyptisn Plastics Co. is specialised in producing articles for industrial
purposes, such as spare parts for weaving and textile industries “pickers, conwa,
spinners, eto,”s In the mesntime, it produces all articles sade from thermoplastios,
sa well a8 thermosetting materials, mich as radic cabinets and the appropriate
ssall parts, toilette seats, bottle crates, carboys for industrial uses and
jerry canes.

Egyptian Plastics Co. produce flexible PYC pipes froa rigid PVC whioh are used
ror wire insulation and they also have extruders for wire ocating by soft PVC,
This company i: the only ome in Egypt ‘Aich produces expendable polystyrens whish
has the commercial name of STV.AOPUI. It is used w8 insuiste: in the uilding o
industry and used also as packaging for fragile articles. Nowadays, we sore. trying
to introduce styrocork for packing fresh food to be exported abroad such as fish,
vegetables und orabes. :

purpose of packaging redioc and TV-fets as & substitute for the corrugsted paper.




In the Egyptian Plastic Co,there is = big plant tor cloth coating by PVC and
most of its product is exported abroad. lle have 2 blowing machine, which already

produces FVC bottles for vegetoble oil instead of paver or zlass containers.

We started in our company to pioduce PP strapning for packing as a2 substitute
for steel bands,

We liave small machines for thermoforming high impact polystywene to produce
light ocups for ice=cream and it found a good market in Bgypt. We have already
imported an extruder to produce the profiles of PVC, and machines to produce
insulators from the epoxy resin (Aramldite) which is used in high voltage,

Our factory is going to import an extruder to produce high impaot polystyrene
filme ac well as PVC films, which will wupply the abouve mentioned themmofort.ing
maghines with the sheets required. In the coming five years, Ezyptian Plastics Co.
will produce polyurethane foam, the soft one, which will be used se metiresses in
~ hospitals, hotels and houses as a substitute for cotton matiresses. Tho rigid polyure
 thane foma will be used as insulator for refrigerators and packaging for articles.

There is a new trend to mm nolyurethans as packaging cf toxtile Mma :

Mﬁﬂ Packing Co. is specialised in pnduaim-tioht for drug p:ek:hsc,
. ﬁmzmaerumm, This company covers all the noeds of mmﬂ pharme-
- osutioal factories in E@ﬁ
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LIDIA by P.2. Malhan

Hanufacture of plastic raw materials both thermo~ploastics and thermosets
entored an ara of planned development in India around the yeer 1950, prior to
the beginning of the first plan with the production of 324 tonnes of phenolic
moulding powde». In 1955, prior to thn beginning of the Second Plan, phenol
formnlduhyde again was the only matc. -2 made and production was 715 tonnos.
In 1960, prior 1o the beginning of the 3rd plen, phenol formaldehyde, Urea
formaldohyde moulding powder, polystyrene and polyethylene were the materials
produced, the total production deing 3,226 tommcs. 1In 1965, prior to the
4%h plan, phonol formaldehyde, urea formaldehyde, polystyrene, polycthylenc,
P.V.C. and cellulose acctate were produced and the total production wae 37,017
tonnos. The productiom has crossed the mark of 1,000,000 tonnes in 1970, The
Jvoduction of plastic raw mntorials at the ond of the 4th five-year plan has been
estimated ot 230,000 tons and by 1979-00, the target fixed is around 5 lokh
tons, The production of various plastic raw matorials dnﬁne 1970, 71 i» cim
in the following tablet~

, S, B mﬁ (mm}
2. U.F. moulding powdars : , %,ﬁa
3+ Polysster Rusin i 3%
4.+ Polystyrene | 9,300
5¢ LD Polysthylene s 2,300
50 B Dy Wlm , 18,350

o e
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Plastic Conversion Inaustry

The origin of the Plastic Conversion Industirv in Indic moy be traced to tie
.year 1940, when consumcr ;oods lilkc combs, soap —~ boxcs ~nd ashtrays werc manu-
facturcd for the first time from importcd rouw materials. This was followed by
introduction of injection meulding for the manufncturc of various other conswner
articles., The monufacturc of industri-l goods like lenthev olothy PuVeCe
sheeting, phenolic lominctes, polythenc film and ley flat tubing developed

durirg thc 50's,

Whereas tho manufacturc of raw materials is mainly in the large escals
sector, the plastic convorsion industry is more suited for development in the
amall scale scotor. At pres.at, therc arc only about 100 units making various
plastic products in the large scale sector, whercns in the smnll seale sector
therc are about 4,000 units menufacturing vorious plostic items. Out of ilhivee
50 % arc registored with the State Nirocters of Indudtries and the rest are
uni.ctstored units. To give an idea about the typos of products manufactured
in the sanll scale mector, ~ list h~s beon given ot appondixz I. It would be seen
~ from the list that the smcll senle scotor produccs o variety of products hoth
- for industrial ond non~industrial usc. During the lnet few yonrs, the Smell
Scale Industries Developmont Orgnnizotion have mede cfforte to develop some new '
typos of products which were not being mnde in the country so far. JAmong them
are blow moulded containers, ncrylic sheets, polyurcthane foam, metallic ynrn,
high density polythene woven sacks, P.V.C. rigid film, industrial components from
ultra high molerular weight Ligh density polyethylene, teflon components, etc.

The following tcble gives an idec about the distribution of plastic comversion
unites in the SmrllScale Scoto. sccording o tho proccss of manufacture. This
~ information is not copplete because some of the unregisterdd units have not

been coverod:-

-

1+ compression moulding
2, Injoction moulding
3« Blow moulding

4. Fobrication (articles manufcctured from
plastic shects, rods or tubes, ctc.). 500
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5+ xtrusion (including nolytheonc films
and producte made thorefrom).

6. ¥onofiloment from polyeclcofines,

7. Spectacle [remes from sheets by fabrication
technique or bty injection moulding.

8. Others
Exports
The plastic industry has faired snd continuces to fair oroditably in tho
sphero <f exports, India's cxports of plastic produocts during 196601 were

oaly for Da.3.2 crores which increased to Rs.6.10 orores during 197071, The

MM!&WW&M&MCW“WW?MI‘MMW
&t&ﬂa!ﬁ;

e T mmm;
oL e

e s

e

2.6
LR
Wl
19.64
12,19
3551
: 1&59 SEs
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Future Scope_for Developmont :

In ¢he industrially advonced countries like U.S.die, Hest Germany, Japen,
U.K., etc., the plastic industry hos made o phenominal growth. This is reflected
in the per capita consumption in pounds of plastics, 50 in Viest Germany, 50 in USA,
32 in Jopen and 30 in U.K. 4s compared to this, the per capital consumption in
India is very poor which im only (0,2 k=z. Thus, there im great potantisl for further
expansion of this industry in India.

Looking to the future availability of row matoricls from the present production
of o little over one lukh tonncs, thoe production during 1973-T4 is expected to b
of the order of 230,000 tonnes, wherens the torgets for 1979«80 are arocund 5 lakh
tonnes. Kcoping this in mind, it omn be anticipated that the conversion indusiry
would multiply 5 to 6 times by the end of ,900's,

Similarly in the ficld of emplm; the industry provides gainful direct
 eoployment to ovér 1 lakh workera. m: is expacted +0’ inoresse %o at loast
5‘5&7@&5&«‘@&3&5@&1’&:&9@&&9 i :




(a)

APPEIDIX -1
Plast;c itoms produced by Small Scale Seﬂogz
H&_Ia_dustﬂa}_ ]

Buakcis, Lunch=boxcs, Nelrmir . crockery, Neon-s.m letters, Pen~gtands,
Pountain pons, Bnllpoint and refills, Spoctncle frames, Bangloes, Tio-
hongors, 8poons, lsglo-cl-sg, Lampshadcs, Punncls, Becds, Key-chains,
Initation ivory, Tumblers, Plastic oenc, Containers, Combs, Shopping bngs,
dishes ond troys, Pelythone tubing, Novelties, ddvertising items, Tooth
and shaving brushes, handles and containors, hair-brushes, wmbrolle
handles, shislds, water jugs, photo fremes, boxes and ospa, bottles,
foot-mate, nylon buttons, collar-boncs, buckels, cups and saucers, diary
oovars, wnllets, folders and filos, shaving oups, pencil and Pon=oaps,
dgoorative flowors, nylon hinir bristles, plestic toye tnd gemes, vnomm
flaek aooessorics und stoppers for flosks, sip-frstonors, raim-conts
and table=-tops, tubos, cto, eto. :

Eleotrio-lomp, table-lamp, wall=lomp nocessories, aylinders, motor glansos,
wxtch glessos, washers, nylon beorings, wall olock casos, lovel-indicatore,
radio cnbinots and knobs, tcxtile sparcs, eloctric board, industrisl come
ponents, rodio back covers, condensors, goer wheels, micre-motor partns,
itoms for clectronic nndglas industries, industricl oil ocups, dehydmtors,

‘bush-s, boarings, stoppers, olypropylene, wntch parts, nylon stripy and

| . ﬂiﬁi. telephone 006G, FeVele tubdng and ‘Iﬁfﬂdﬁeﬁg door nidtohen, mmtos
-mobils nocessorics, cloctrical aocessorios, brkelito meter covers, bobbini,

oorboys, stores for defonco, plastic ineulation use, mdio dials, oto,




INDONESIA by H. Hadiwiardjo

Indonesia in fact has sufficient natural resources which could be used mainly
a8 raw materials for plastic purposes, i.e. petroleum and natural gas.

Especially in plustic industry, it is a real benefit whenever those natural
resources could be processed to reach the end products. DBut since our country is
otill within the upbuilding period, where the sense of know how and the ability
in technology is very scarce, such as processing the natwia] resourcessto the end
products encounters various diffioulties,

Among other difficulties which appear im the production process, using nasural
MBOUrCes as the main raw material, especially in plastio industry, aret

%+ The process of cracking, refining eto., which indicates to obtain the
plastic rew saterial (i.e. ethylene, prophylene, styrene, eto.). |
the process in ocbtaining the plastic rew material in Indonesia is not
effiolent, for some results of it still can not be used, sxoept ethylene,
prophylens, styrene. :

2. Iy using raturel resources ss raw meterial, certainly needs the

 which pass the minimum economic sise. | |
On the other hand, industries with full production emitiu will orests
mrketing proeblemss
8 the produocts exoceed the peoplets demand,
e the domestic products have to oompeie with the W
goods, whioh ocbvioualy are of higher quality.
0« exporting purposes will face the competitidn from the

= . ®ore developed couniries.

3¢ The scarcity of experts and qualified labours, especially ui%if%a m.

 plastio jndustrial field.

A+ Oonsidering the above circumstances, it hmrmﬁ:temﬁt
© interwediate products as law naterials, which have still to be
iaported temporarily. '
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The present situation of Plastic Industu in Indonesia

Since the year 1950 until today there are about more than 200 enterpriges
which run the plastic industries of which mostly consist of small private enter-
prises, only one or two of them acts in joint ventures,

~ Each enterpx.se has about 10 to 400 mployees,

« Regarding the raw materialy, as had veen explained before, at present, all
kind of industries in Indonesia is still unable to process the basic raw
material i.s. petrolewm and natural &as, which is abtundantly available as
rav materials, but the intermediate products are the only raw materials to
be used. ~ | |

These intermediate products are montly imported from Japan and Hongkong, which

oonsist of the following kind: g el

Plays only & mizor part. S
The following figures -hmthtﬂm't of & survey made bty IRICIP,

a2
_ Pelyethylens 10,990 13,200 15,840
Polystyrens 1,580 1,770 1,980

e only within » mmller quabtity,




Process

The procedures of the industrial process which are used by the enterprises,
are very simple, i.e. the mechanic and physical process., This industrial
process uses the following simple equipment:

hand press machine extruder
hand injection btlowing
sheet machine printing

injection moulding
mmmmum&umennmmmwgmm,
wuch s monomer, which runs through the polymerasation to beoome polyethyleme.

Kost of the product yields from the plastic infustry oould be seem ast
heuschold wares ‘

; ;&umwmsmmmmmmwwfhwmam
far from perfoct and suffioient, ocepared with the Liported oues. If we make

;m,mxmx«mﬂmsawaum,wamm

of processing the imported polymer 10 be the final products.




'y ure ct for development

A. Due to the abundant basic raw materials which are available in Indonesia,
surveys are held now through the co=operative works with foreign teams,
in order to find out the up~to~date datas. |
The survey 1s not only done rithin the plastio fisld, but also about |
petrochemical in gonoral, wiich : . & relation with the industries;
plastio, detergent, fibres, auxiliary chemicals, pesticide, etc.
The teams who make the surveys and the feasibility study, are ameng

otherst .

fe Wﬂ!ﬁ (1968)- '
| Resulting in the idemtiffoation of 16 possible joint venture projects,
| Singespore, :
; The MmMG&mammmt
| 2 mxw (911)e
g 3o A World m'sm (9m1)e |
' ~ On the plamning for mmmmumm.
;' ~ he report oontaine & chapter om the petrochemical industry which is
dentified as cne of the major project for accelerating industria

mﬁwmwﬁmﬂmummaﬁﬁ.
= x:ﬁa;mwﬁemmm/&mw@ World Fank's temss,

Reuntiile awaiting for the result of the survey made ty WILO.

5. UNICO from Japan ,'(19?2)‘ | ( | ’ |
The survey concerns the synthetic fibre of ostton, reyon and polyewthor
Which is invelved within the following industry ast
Sextiles, peper, polyesther,




. The survey is mainly held in order to find out:

as« the location which is sultable for rayon industry.

Y. the possibility of the development oy polymerization plant of thé
synthetic fibre and spinning units with the monomer as raw material,
which monomer is known as the by-product from the other proocees.

6. Japan Gucoline Co. T+d. (1977V.
Together with UNIDO making the newly started survey on Petrochemical
industries in Indoaceis.

B. [The launching efforts and the future strivings

1o It has been planned to build up the P.V.C. industries, by using the
imported Vinyl chloride as the raw material, which through the polyme-
rigation becomes pewder cr grains of P,V.C., and capacity duing about
15000 tons per year.
The joint venture with Hongkong.

2, The polypropylene industry is nov 705 under construction, end its
completion is 40 be expacted in 1973. The mﬁtﬁiﬁi h preghﬁ
as the waste product from pstrolevm refining.
This industry possesses the Wiﬂg mﬁty af ﬁ;@ m m
year Polypropylene.
Nowadays the seeding programme is being held by importing the ?uir-
propylene, as the preparation to the coming praduot,
The produoction of Polypropylene has been planned to enable te¢ fulfil
the marketing condition in Indoneeis, and thore are several ocompanies ,
that have stated ibeir willirgness t0 use it. his project is oonsidered |
.88 & Retional Pnterprise 4ith lm from tbi UsB.hs tﬂ' m and
The prcoess with is used $0 produce this Polypropyleme has )
10 be extended cn the following proosssess




3.
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1« Blown film

2. Injection moulding

3o Extrusion for: a. monofilament
be ribbon filaments, tapes
ce molded container

This project is ment to utili-. the waste product from petrolewg
refining, and to produce especially packing sacks for fertiliger.

Oresik Petrochemical General Enterprise, is the second Petrochemical

faotory in Indonesia, with the main productt Faortilizer

ZA - 150,000 tons/year, and as by-products Portiliger Urea -

45,000 tons/ycar. The ty-products ares sulpluric acid, ssmonis,

oxyeea and argon ges.

Mulmnly&rhiuw(amumw.

annﬂsﬁtﬁmﬁﬂaﬁiém'ﬁﬁﬁ

duoing the Urea formaldenyd, which oould be used ast

8¢ @lue in polywood processing,

b plastic substance for many kind of purposes, |

~ (T% should be noticed thet the firet Petroochesical Industry in
a8 rev material). '

S ATw HA S SRGUNt 08 g 9.4 OF

 he prosemt situstion on the intustrial developmat 15 Indomesis

oould Yo viewed froms

1 The shundant basio rav mrterdal, |

3 The emount of people’s nesds.
- 4 The marketing of the products.




The Department of Imuastrics of t.c¢ Republic of Indonesia has made special
planning in the Petrochemical /Plastic Industrial fielc, which could be
devided ithin the siiort run and the long rurn plenning:
le The Short Run Flanning:
Te improvg the technology end the prescnt process of the
intermedinte products to reach the end »roducts.
e The Long Mun Planning:
To study the improvoncat in techmology nnd process of the

bogic raw material to reach the end products.

The abovo explination oould be summarized ns followss
A. The present stage of the Plastic Industry in Indonesia.
1e S5till using the imported intermediate products as raw materials.
2. The equipments and the methods of process available are still very
simple, and even as the beckward process.
3¢ The industry is just as an assembled industry. |
4. The production capacities still do not rcach the conmmers' need.
5S¢ The sise of the industries are mostly of the mmall ones.

 Be  The survey and feasibility studice ere setting forward on the basio raw
 materials which we have stundantly, and alwo to find out the possibility
~ of the development and improvement of the settlod industries, snd to
oonsider the usage of domestic raw m'teris.l@.

Vﬁg final planning on thumm s m& 0 possess the ability ia;m-
cessing the basic raw moterials to be the end pm&m%s. efficiently and
economioally,

This s the conslusion ﬁf our brief @im&% en the ﬁiﬂﬁﬂi M m
sa iﬁfﬁry in miaﬁar and the Mmieﬁ indust; '




Il by Bogher SHAKZORI-3ARHTLL

Plastics nbrication in Iran started ~bout 1277 with injeetion molding of
small articles. The initial operations weie o ~ viry modust basis, ~nd only
ready-mode compounds of nolystyrenc were immortod fyom W stern Iurope as rov
moterials. At the boginaing ond for o number of yeoars to come, transior moldir -
wos the main system of fabricotion. The mechincs used duv ing enrly stages were

generally hand-operated oquipments of small capacitic., "

Pioncering work on ¢ l.rge scale begon in 1956, when o government owned
company started fabricoting certain plnastie articles,

During the years 1947-1956 some other developments took plnce. Hony indie
viduals il componies comc into the f£ipld of plastics febrice ation, and in 1950
for the first timc polyothylenc nnd polyvinyl chloride compounds were used,

It vns not until the fifties that we seo internally mede plastics producte
begin to move on markets long held by imported goods ond also by traditionsl
materiale such as glase, wood, popor and metal. These basic items were and are
continued to be the base matorials for construction, household, conwumer and
industrinl uscs. Dut despitc all the compotition by the traditional materialas,
the Iranian plastios industry grov at rcuarkadlc pace., Still the per capitn con=
sumption in the country was very insignificnnt,

It is not until 1960 thot we can tulk about consumption of relatively sub-
stantial quoantitiocs of plasties in Iren. The internal consumption of plasties in
1960 was about 11,000 tons compared with 1968 consunption of 69,000 tons,

In 1964 per cepito consumpiion of various plastigs in the country wns slightly
over on¢ kilogrom. The situstion changed very rapldly, cnd in 1971 Iran is ia 8
now position with a per oopita consumption of almost threc kilograms.

In toxms of foreign tradc, Iran imported npproximatcly 14,000 tons of vaﬁﬁﬁsj -

Plastic raw materials in 1960 with o total valuo of nbout 5,000,000 18D, The
total oost of plastic resin and compounds imported into Iran until 1968 is well
over 130,000,000 USD, This is n conmiderable outflow of foreign exchange,

Production of 20,000 tons of P,V.C. mcans o foroign exchange scving of about
6,000,000 USD, per ycar for Iran, snd with tho cxpansion programmc under cmsiders
ution, this saving would bc casily doubled,




Barly in 196" the »roduction of 1'WV.C. storicd at abadan Petrochamical.
Complax ~a it i3 planned that cert-~in other plostics such Polycthylene and
Polystyreic be mede locally, Teawite this plaa, ~11 plastics cxeent PoV.Ce

will continue to be importcd into loan for a number of yuears to comc.

The original moclict studv on vmiich the design copacities of the Abadeon
Compler wes bascd, predicted thot irt.inal consumption of F,V.Ce would rcach *
20,000 tons per year by 1971-1.72. Prior to *2T1 1Y wno intended to oxport the
surplus 17,0, production.

The production capacity of suspension type colymer is 20,000 tons por cnnwm,
which is well belew the prosent local demend for D.V.0.

It hos clready becn coufimed by conswmers of 1ol P.V.Ce that the product
of Abadan fomplex YARVAIDM based on B.Fe Goosdrich teelam}e@* and know how moots
the highest standard of quality. The tcochrieal agroement with B.®, Goodrich is
very brond in scope and provides for contiiuing exchang: of tochnologicrl infore
mation, In this way it is expootod to keep the loond industry W&&tﬁ with the
Dost PyV.C, resin for many yoors to como.

- A% present, local produced resin consiste of “our AUfforont suspe ien g f
_ wAth M yolugs of 60,05,70 and 75. 'The ax;rﬁriaam& shows that 80 ges- eu% of m
ﬁm&ﬁ 48 " yalue 65 'Eype- "
Grea‘s opportunitics still cxiet for investors in mtoring the fiold of

plastions fabrication in Iran since the demland fop rlastioe articles is evor
incrensing,

Howovor, the ropid cxpansion of the plastics fabriocation in Iran, %o somo
~extent, lus tokon place with insufficiant ntteation to maurket demonds for
_oertain artioles, . , s e

i Production of all plastic shoes, shoets and films is rlrcady well ﬁaw:l@cd,
~ wire ond cable applicotions are off 1o o good stort, but meny opportumities still

exist in the arens of agriculturc products, packaging, induatrial products,
automotive nocemsorics and spocialitics.



Grentest futro £rwth is oxpected to be in roduetion of iocg ~nd fittings,
wire and cablc, builling producte. Per zost of this cporh oy fomentic activity
will be -eplaeing matorials cither presentl - imvortod in finishid forms from
sbroad or replacing other products umade ol othioi me wiclse It is nlaso cxpooeted
tiuat P.V.C. flooring will fradutlly win nart of the n rket ~t proscnt hotdd e
other matrriale.

The import of plastic Jnbrieating mechiacry from abrocd is growing roapidly
end with the expanding market demand for finisacd plagtic &00ds, .mport of
& machinory is expocted to continmuce 4t present the totel value of plastic muckie
. nery in Iran is cstimotod ot 12,000,00C, U8y,

underway for the past ten years, is tcling a proper shap.. ~nd will be growing at
o much more rapid rate uith incoming petrochamionl irdust. iea pruviding the
necessary rew matorials,

Wih the rapidly groving population of Irnn ot the rote of 2,8 per cent por
annun and inorcesing purchosing power of the Fooply, the plastics industry hos no
choico but t¢ expand at » Mghor rate to Lo able to cope with the incrensing markot
demand for plastio goods, '

% It can be concluded thit fabriestion of plastice in Irca which hoe beun
l

Nobedy, who visits Irmn falrly regularly can %241 $0 netic. cacnges in tho
growth of plastios industry. To the west and south west of Tolieron, modern
industrial suburbs have rigen, Poredgn and domestic investors arc continuously
expanding thoir eriginnl ostablishments, and nev nlants fop plastice are boing
oreated regularly,

Iran's economic growth ie big, and so is plastic's shaye in it. Those
concerned with plastics sre well aware of the growing pengtration plesticg have
~ beon meking in the Iranian market, end thay will roalise that thie penctration




Though, in o short period plastics industrv, in Iran ling hod » remarkable
growth, but still there nre many problems in tais fiecld. There is a comsiderable
lack of knowledge regerding chemienl ~nd mechanical behaiviour of plastics, which
results in » poor qu-’ity product ~nd not using the right materisl for the right
jobs The dic and mould fabrication heos improved, wut there is a lack of know=
ledge in design caleoulations, and mostly thc work in this ficld is bascd on
experimental and tr and error mecthods, this system ccuses considerablc amount
of deloy in mould fabricotion and still thc enc result is not the best.




LEBANON by A. Kanafani

Typical of & developing country is te emlcote the western countrics in thoir
industricl products. lNo product has caught on, 1nternatinna.lly, and so fast, ae
much as the plastic products, Lebanon, being among the quickly developing
countries is no cxcoption to this rule. The impact of tle Plastic nge han made
the Lebanese plunge into the plastic products in g Irenzy,

At first, it was the importers who resped the benefite of this boom, Dut
later on o few industrially-minded Lobanesc ventured into the full production of
plastic products. Inspito of the size of Lobanon (pops 2,5 million) ne less than
a dozen major mamufacturcrs of Plastic material supply the needs of this country
and its immediate noighbours., Those manufacturers mt out o variety of plastio
products starting with the themoplastio polymers (F.E., F.P,, PeBey PuVeCs, eto.)
to the highly sophisticated Melamine tableware, PLASTEX Co, where I servo as
production manager, {0 tho sole monufacturer and supplier of melamine producta
in Ledanon, We also export our melanine, as well ns our P.E, products to the
sirrounding ocuntries cnd to those of North Africa.

The moet common line of produotion of plastic motorinl hers in Lebanon is
the injootion moulding of Pelley PoPey PuBs, PoVeCs lost of the plastic household
appliances and kitchen ware is locally nanafactured by the injootion moulding
technique. Boing such n simple procesi, the small tine, a» well as the large
manufacturers find it very profiteblo to get imto this line of plastic manuface
turing. PFor this reasony one will find that the majority of plastic manufacturers
hare have one or more injection machine in their factory.. ilost of thesc machines
come from Gormany, Italy and U,S.8,R, The wise of those machines vary from
80 guem, to the 2 Kg. glants, Tue moulds are mostly manulactured looally, but
for tamplicated parts they a~c imported from abroad, Typ
faoture on our injection machines at Plastex arc the P.L,
water tumblers, P.P toxtile #poo} oore and many other handles and
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Next in line of popularity comes the P.E. extruded filme It does not take
much to by an cxtruder, set it up in ~ room; ordcr the raw material from a
. supplier, and extrude P.L. film. Tor its simplicity, oxtrasion of P.E.film has
mpraad to most manuf-cturcrs of Plastic in Lebanon. Dut os everyonc knows,
extrusion lcads to many other operctions such as: printing, laminating, bog
making, packoging, otce It is when one manufrcturer indulges in some of those
processes that problems start, ?

As mentioned before, cll raw material and mechinery is imported from
Burope. Henoo, this poses the firet limitation on production. We are at the
mercy of the supplier, freighter, customs official, and so forth down the line
until we receive and install the mashinery. Next comecs the roaw material. Many
sappliers will balk at an order which is less then 5C0 to 1,000 tons, little do
they know the canmumption ratcs we have in o amall country like ours, Honoe
we are cbliged to get our yeorly or six month supply of raw meterial and suffer
the probloems of storage, spoilege, and waate. | '

Nest wo hove to worry about the knowehow., Looally it i very rare that
we find an oxperienced workcr in oxtrusion, printing, laminating or any other
lines of production, It means that for solving the problem of expansion, aud
replacing 1ot old hands we Zave to train unskilled laborers. When you toke
- into oomaideration that Lebanon is among the devoloping natdons you can imagine
the quelity of the unskilled labour we arc faced with to train in‘ko a highly
artistio profession much ar P.E.film printing For example.

Ae the machines and cther cquipment get old we arc fnced with the problems
of maintenance and spare parte, A maintonance group will have to be freinod and
Wﬁmm%ma&a&%eﬁeaﬂe to tacklc our machines. It is cbec=
luteiy hopeless to i1y to find (loonlly) an expurt to fix onc of our machines,
say a hydreaulic injectidn machine. Thosc experts, or even skilled technioians
in specialimed areas are plane non-existant on o will-gall basis hers.
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The spnre parts pose another problem yet to the plastic manufccturers in
Lebanon. Short of buying a replaccment for every compenent of a machine we
con never predict where the noxt melfunction is going to be on the machine.
Some spare parts comc with the new machine as recommended by the machine supplier,
other spare parte are ordered ns yet nxtra piccea when we bu' a machino, relying
on our pcst experience of the type anc make of the mechine. Some spare parts
which get noedcd urgently are roquestod by cable from the Furopean supplier, ond
airfreighted to us in 10 to 20 doys. Pinally, 4f all this fails, we find our~-
selves foroed to manufacture the spare partas locally,

One onn see from this the scriousness and cost of this problem, manifesting
themselves 4n down time of the machine, ndministration expenses and headaches,
tronsportation cost, and finally actusl exorbitant costs for lacal manufoturing

of o one piece spare part that is usaally produced by the supplier of the machine
en mass and at o froction of the cost.

In additional factor to the difficultdies we cnoounter in plastic manufac~
turing hers in lebenon is the kind of cliemtele we have, Partioulonly in the
printed PuB. bogs, the clientele is such an exnoting, hard to please, perfec=
tionist who sets standards for tho produced items which can never be met, This
creates a very challenging job for our marketing nnd sales department to try to
foroe the customer into aocepting his finished crdexu Some clients would
actually return 25 bags with bad printing out ofaaezﬁarai‘ 10,000 bags. It i»

in vain to try to explain to him that rejects of less than 1/4 % is actually
admirable |

FPinally o word about the essence of all thosc abovs mentioned problems:
organisation, Having bit this country in the slap-honde way mentiomed ecrlder,
the plastioc industry in Lebanon was not based on strong foundntion of organisation,
administration, and management. This has lead to plastic factories which ave =
tangled up in their cheos and mess that it would beessier to tear the whole i
outfit dowt and start egnin rether than try %o correct them. MNost such facteries
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have gotten into plastic manufacturing earlicr in the 6C's, and once they

found out the ncceptance of thoir products they neglected and gomet imes refuscd
to modernizc their outfi®s. They could not be bothered with interrupting the

old age proogasee to introduce new woys and techniques, this has lead to stog-
notion in the diversificstion of .plostic products. Witness to this is the
plastic furniture industry. Practiocclly all of the plastic furniture 1s imported

from Buropc.

Tharefore, we find new thrt to do both: lntroduce new idens and techniques,
and $0 re-organise is ons of the most monwmentcl challenges we face in the
plastio industry in Lebenon.




B UIGERIA by C.0. Ailinborews

The Tederal Qepublic of Mgerie is the larsost single geogrephical unit nl ong
the West Coast of Africa and occupics a position where the western parts ofthe
afriean Continent moet the cou-torial africns Migerin in divided into three mjor
and unequal geographical scotors by the Ddver Tiser and its mein ‘-tributr.ry the
Mver Bonuc. Iligerin's area of over 356,569 square milcs i entirely within the
tropical zone extending northward from the Constlinc for over 650 milcs, Its
f population of ovor 65 million is by far the larvecst in Africc.

Nigeric's potontiels in human and natural rcsources are high, The growth of
Industrics since independence in 1960 18 equally high. dmongst the vorious gnheres
of industrial growth oye the plastic Industricea.

Whon Nipol the first plastios factory in Nigerio, wos established in 1957,
cnamelwore was the traditional domestiowarc, There was very littlec plastic used
§ and imports wero negligible. Therc oxieted no pattorn of usage o1 impert staristics
'7_ and extruded polyethylone water piring was considercd the most suitable startirg
product. Piping wes not succeseful as there wos o goneral rosorve ag-inet it,
ancilliary fittings gove stocking problems nnd the anticiputed rapid increase in
water development did not materinlise. Betweon 1960 and 1962, Nipol cxtonded into
injection moulding and film oxtrusion but at that time found it hard to esteblish
¢ demand for plastio itoms, Gredually demand improved snd other plastic maminc-
turers opencd factosies., Vinter piping continucd to be made by Nipol, but wans
finelly dropped from production in 1965, by which timc there wes o staady growing
B denmd for demestio-worc snd film products. As demand grov so did the number of
factorics which today number 60 plostic factorics, with 30 of them in the seme
Ml Product group with Nipol while the rest concentrote mainiv on plastic shoos. Tho
Plastice Industry in Nigeria, was o fow years ngo still very young and i o devele-
oping stage btut todoy it can e sndd that the industry hos conservatively doubled
iteslf,

Other ;Imn P.V.C. shoo menufacture, the'plaaﬁcs industry in ligeria, covers
minly injection moulded market itome and oxtruded film products. It has suddenly
chenged from onc of under-capacity to over-capmcity and the annusl rovicw of the
Standard Bank ligeria, eays "there are nbout 60 companics operating in plastics aad
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several neu projccts hove yet to commoence production - this is the most highly
competitive market in wigeri- ot this time and the oldir csteblished companies are
now tuming their azttention to tho industrial merket ond the production of more

sophisticated articles'.

Hipol's performence in both profitahility wni returi: on copitel are veory 500,
considering the compony's size and the selotive small mmnagement team controlling
it. Much of its success is due to the deep lornlty rnd hard-working of o small
group of expericnced managers who have been rble togenerate this spirit to their
pubordinates. It hns clso been helped considerably by the efficient servicing from
Unacil London as well as the Centrnl Services of ITiger House Iiigeria.

NHipol's expansion has beon steady unlike some other plastic industries in
Nigoria, it has both injection and film production which may counter any dromatic
drop in onc specific section.

Industrially, Nipol'y strong point has been its ability to keep a high
~ standard and bocouse its well-equipned tooleroom 4s able to do rusning mould
repairs and to make urgently requircd maochine parts.

¥

(1) Therc are still sevoral problems to be solvod espocially in terms of production

variety. Although some of the problems here are contred on sdvance mould designing.

Mould designing offors unique production tochniques and economiocs as well as

desirablc thermal, elecctrical end mechanical properties where experts ore soarocc.

in Nigorin. Sophisticnted Moulds are being ordercd from Burope nt high costs which

only very few plastics industrics can afford as = result, mosi of the companies

 restrict f&hair production to the already stturated lincs such as teseoups, teas
spoone, small bowlse, lunch boxon, etc.

Here again Mipol has soquired the technical skill of designing and maetnrm

" moulds of limited compliocntions,




(2)

tacse in the light of tesiinienl -~ profitrbility cunsidorations. This

Rdecognising the commcrcinl proztects efforcd Ly ~lastics ~nd crosg=cliccking

ey involw.
the merger of mush-room plasij- inCustrics to incornor~te tacir Luman recources in
n single chrnncl to effcct sreater resuldr and soundn. :

Trained and skilled personn.l arc few Hy the negotive ottitude of some Plasties
industries to dewvclop their personnei is rousing concern, imch ie being loft to
very fow with no desive to fortify the now cntronts inte the industry with sound
technological training., As o result, products in the morket are frr below gtandard
with signs of poor moulding techniqucs.

There has been o gencral Awnrcness from the consumcrs to distinguish between
one company's products and the others. "Hipol 18 noted for muality and products
which will last so much longer" ia often heard in tho merkota,

The futureassessmont of the plastics industry {s that the Industry sust grow
%o cover some of tho morc diffioult processes not yet surveyed. Such ne '

(1) Industrial blow moulding to fine tolorences.

(2) Patented injection-blow moulding.,

(3) vaouum/Pressure fomaing for the ;:aekz;ging iaészs&%sr‘

(4) Crate making.

(5) Surink wrep and high molecular films,
| (6) Large dismster pressure and ﬁaage pipes. B

(1) Moven Sacke, : '

The rate of progress in the umknown factor but without some new application

or comsiderably increased industrial &maﬁ, the noturcl growth in market Ii&w;
will be more fiercely f«a@t for and somc firms may have to close, Industrini

- printed film should he mz osnterod for but cgwiﬁty and sorvice will alvays
inﬂm&e priﬁes,




PHILIPPDIES by T.Ge. Choves, jre

I.

 mrturity as on industry in the early si:tios. Host of the looal companics

powderas to finished products, Thus, the growth of the business can be

 industry throughout tho oountry. At lenst 200 plants operating are dirootly
rolated to the industry. The 400 compsnios mny be grouped imto four claseest

- 1A -

Histerical beekground
In the Fhilippines, the plastice industry gt-rted woy bock in the

late 1947. The product introduced w-s plastic tilcs mede by Plastics Inc.
Although it wos short-lived, the 1950's brought 'n varied other plastic
products like pipes and fittings, toys and flowsrs, Lallpens, insulation
items, thermo products and shects, nnd molded products.

Cheaper raw materinl from Japan, Taiwen, Korea and U.S.A. increased
production and usage of plestics in the - 1960'8, Cheap P«P, rcsin brought
an ond to the virtual monopoly of jutc bngs in the packaging of sgrioultural
products such ns rioce, sugar, corn, among r. few. Notcble oongribution was
tho entry of Mabuhay Vinyl Corporation in the production of P,V.C. resin, the
country's first plostios resin maker in 1965, The first three to four years
production was more than the local damand of resin but on the latter part
of tho 1960's, local supply was short of demand. Awjust 1972 saw Nabuhiay
Vinyl's maeity expnndod to 20,000 MI/year.

it is Mg.ux believed thet plastics sn the Philippines achieved
are engaged in the fabrication processes, oconverting raw resin and molding

easily soen through importation figures of different raw metoriale and
finished products available to the market.

There nre 7resmntly olosc to 400 compenics ongaged An tiuaiaﬁin

1e Plastics raw material maker and suppliers - who produces basic
plagtics resins, oompounds, additives like plosticiser, pigment,
stabilizers, oto.,




2+ Proceasors who conveit resing or compeunic to aesired shapen
as semi~-finisher or rinighod prodaeta,

3+ Fabriecator e,nd/or fiaisher

4. Hachinery manufocturcrs end supplicra - soecinlizeg pleatics
proccssing,

by 'S 2 ad s
Avadloble Bouipmen -~ ppct

CM under -
1e Mixers 4, Polleticing

2« Blenders 5, Hilling
3¢ Benbury S« Knouding

Febrication ~
1. Extruders T+ Blow Holding
2¢ Injection Holding 8. Vaouum Forming , o
3y Voaming 9o Welding and Miging
. 4+ Cnlendors ’ S 10, Casting : S
5S¢ Compressien 14, Histor ad Scin Packaging
6, Conting 12 Wenving

Table | shown past supply ?ifrtm of most common synshetic wﬁm. '
Please note the percentage (%) incranse of arand total figures whioch
averages 4% Exoept for PuV.C., all other resins were imported,

~ Talile 2 shows e projected ‘emand based on 30T petrochemical
 Tohelp in the Jooal supplynof rew matericls, thore is & plan to
Ut W o petrochemion) oomplex by 19%. Also another P.V.C, plant is
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TABLE i

B

PALST SUPPLY OF SYMNLIETIC RoSuS (MT)

111360
148260
164970

10060

13380

17780
;297;Q .

42630
49430
56470

Local Imgorta Totnl

Source - Doard of Investments (BOI)

LE 2Ll
Yoor HD LD FE L3
1962 1085 121 Dol ks 2107
1953 2615 291 Tie it 470 3693
1964 2645 255 818 361 4057
1965 3235 360 3343 450 213 4615
1956 5160 573 4325 705 3743 2553
1961 7024 1780 5183 1322 AT64. 3067
1968 13800 1644 11960 3500 6566 2575
)69 neds 2100 Do e 2870 7516 1861
0 14711 7400 13441 4146 1531 856
DeBe NeBe 17310 3657 9447 1250
oe - Doard of Investments cad HVC Files.
= Net Avallndle. :

Grand
A

A
"0

Total Increaso

37
3693
4857
1323
6296
7831
9141
9439
8387

10697

s

4635
7069
9296
12229
17059
22140
40045

130

19900

22900

32000

5245
31.5
315
35¢5
29.8
80,9

45560

55030
77000

100100
130120

169150




IV. Applications iu.thc Fhilinpincs

te  ADS = Automotive parts, coatriners, telophone, louning, ~pnlisnee hascs,

muit cases; tnilet bowd parts,

7o Acctal - Plumbing parts, autometive rorts, terminal blocks, gears

and bushiness ond volves,

3. Acr‘;gl&sa = Sign freine, +o cvinten Yonneg and “kylightr, light

diffusers, dividers, ddrplaye, decorative ponels,

4. M = Awvonotive slcoring wheels, cyoclaso {romee, shoe heols,
pen and pencil ports, toys and ghecta, combs,
outiets, etc,

5+ Rylen ~ Zippers, glnes, bushings, specisl wire inmulation, eto,

6o Polycarbomatos ~ streot lights, globes, industrial perts, eomorn,

' parts and ooil lomme, bottles,

T. Enlyethyleno - oontalners, pookaging films, toys, pipes ond tubings,

| househiold wares, boitles, repes, closures, eto,

Spyigne ~ Containers, packrging films, wire fnslation,

filoment, houschold wores, woven mots, ai#ms,

~ wovor. bags, roms, cte, :

$0e - Seat and covers, toys, pnckaging films, eycglossost

fromes, applinnces, cdvortising posters, houschold
wares, lomp shades,

= Cushioning, clothing and applicance insulation, pndding,

structurnl parts, toya.
11. ¥Vinyl - %’wn; flexible film and shoeting, phonograph records, floor -

‘ iihs* gardon hoses, pipes and fi*ﬁngsi wire and cable

insulaiion, soudais and Svotwear, packaglse hrﬁiaa, rigﬁ

filma, soft and rigia mﬂiea, tonk liners, bags, ete,

9




V. rroklcus of the Industry

1o

3

4.

5

G

Absence of good mold and die mekers ~ This S}}erii‘ic problem will M&a
* add'tn the bettetment of pla bios nmch; 1. this comtection, the ;
~ noquisition of the right machine i&wp ocuipment and tooling is imporctive.

Profile of %the Pilipino pl-stice entreprencurs - local fabricators

have been accuscd of Jorscking ~uslity. This is largely true Loocause
of the noture ol some fabricotors whe just opeorcte when seraps arc
availoblc as raow materiale, IHe trice to outrell legitimate fabricators
through pricc cutting. Thirs ic aggroveted Ty the fact that prospective
end=ugers or buycrs put more emphasis on price rather than quality,
mhis sould very well be related to the lack of standordization.

Standardization = Lack of standardization has hampered the growth,
upacificnlly of the PVC pipe industry., Before Mabuhay came into the
picture, there wns slready an existing nipc maker following Japanose
stundards, probebly becsuse they started with Taiwan machines, Follows
ing the entyy of Mabuha.y another pipe maker put up a ‘big plrm'e follm
US standards.

Lack of supply of basic plastice rsw matericls - Importations omsed
hign prices and lerge oapital iw&ieﬁ far inventory which is mamlix
pagsed on to the consmmers.

Extablishment of o pla.a'bics training instituto - This oan help educate
ond-users and thoe general g&blvie on the nature anrd uses of plastice.
This will also promote knowledge and tachnical know-how and provide
laboratory ccuipment and testing equimeut to carry out tests and
research projects. '

Absence of reliable siatisiics = Whenever o market study on plestios
or specifically any particular polymer, one is always faced with a
virtual blank wall, There are no rolisble statistios to help in the
formlction of o market study. This is ngeravated by so muoh technioal
smuggling in comnection with the 'importatian of raw materiale, oquipment,
semi~finished and finished producta.



URUGUAY by J. Hofstanedter

Jeneral information on Uruguay

Uruguay has an area of n~pproximately 180,000 scucre kilometems and.q popu-
lation nearing the 3,000,000 mark, Montcvidec, home of 41y of Uruguoy's popula-
tion, gears much of its industry (whick reprosents clmost 90k of the total induge
trial output of the country) on processing wool, meat nnd hides. The econom of
the oountry is based on agriculture (cattle, sileep, wool, hides, wheat, rice)
with meat and wool accounting for 80, of total cxports.

The industrial development of the country had ite beginnings after World
War I but the process gained motentum during World Wor II when Uruguny herself
had to produce artioles formerly imported from highly industrialized countries,
ot that time wbsorbed in their war efforts. At the scme time, her exports were
feteimsg high prices and nn import - and favourable trade bzlance was thus
crected. This acousmulation of foreign cwrencics emabled tfmgaay to import in
the post-war yenrs tho equipment and industrial mechinery which was used to lay the
foundations of the true dovolopmont of the country's industry,

History o

The firet frctorics for tho industrialization of plastics on o large soale
were established from 1945 to 1950 after the war, to manufocture cellulowe soctate
and polystyrenc for kitchenwnr: ond phamaceutioal comtainers; phenol formaldehyde
and urea formaldehyde for electrioal fixtures cnd fittiings; polyvinyl chloride, eto.

When at the ond of the forties polycthylone bcoeme available om an industrial
sealo, several industries (C.Perretti f.A., ATMA S.A., Niboplast 8.A. and Plostisur
S.A.) commenced operstions and are now leaders in the field, our m {Plastisur
8.4.) having been establisted ir 1953, '

From 1950 to 1954 big-size injoction cquipment with n reage of from omo to three
kilograms, (Watson Stillman by Plastisur Peco, H.P.M., Battenfold) was imported, which
machinery ocomtinues opex?atiag adequaltcly ~nd would be anlmost irreplacenble tedgy.
These may be considered the boginninge of the plastics induetry in Urugury, which
were accompanied by the growth of the houschold warcs industry, refrigerators parts,
etce which cculd make good usec of norts made from nlastics.




Slowly products monuizcture: with polycthylone, of cxccllent mechanical
strenstl, good impoct strength, light welght ~nd ~ttractive colouring began to
replace similar once formeily monufactured in galvenized and enamelled iron,
Plrstic articlos come into competition with gl-se containers in the production
of attroetive nnd well printed products whon the first blow moulding meaohdnen
were introduced, toaking over the market for ~ontainers to pnckage pharmaocutiocal
products, food, octcs It is then that the boom in our plastics industry took
placc, parallelling on our limitcd scrlc, the worldswidc developmont in that
industry. The present situstion of the plastics industry in "ruguny may b
sumarised os follows:

Productiont Hougehold wnre, acoessordes for industrinl purposes,
‘ sanitary wore (covers for toilets), patlo used in the
buklding industry, ctce.ote.
Puctoriess is mentionod abovo, thore are four important fims mﬁ
‘ count with blow moulding, extrusion and othor teclmiquou,
Flostisur boing one of tham, '

The problem of moulding by basiec injootion in a markot os 1imited as oure is
that 1t ix neccosary to invest in oxponsive mids, not onsily omorticable beomuse
of the relatively reduccd output. The solution scems to bc the romtal or purchaso
of moulds in othor marikets vhioh would be later in twrn rosold or rented to others.
T™his prootice, which calls for good busincse comncotions and o highly experienced
organisation, has alroady boon put into operaction by some local manufnoturcrs. W
opernte ot present in the monufacture of readyesale standard quality articlos dus
alwnys kecp in mind the posaibility of ndoptdms tho above pr. wtice vhich aﬂm
for a congtant remownl in tho products offered to olicnts.




m:'uaion

Production: Polyethylone films ond brge which rcpresent 40 to 50 % of totnl
consumption of manufroturcd polycthyleno, The market for filma
is cstimnted at 400 tons per month ond is constontly on the ine
orensce (the last import-nt use is the prckaging of milk in
polyethylen. bags).
Factoricet There ore three main manufacturcrs of polyethylcne film and bogs,
: which count with modern plants, i.e., Strong SeAsy Boleas Plasticns S.4.
and Rodelco S.4.
The extruded film in&ﬁs’ery monufacturcs bags for indurtrial use
in the packnging of chemical products, fortilisers, ground minerals, ote.
This line of produetion has developed well and export business
is undor disoussion.

Productiont Cord, ropes, nlso lightweight bage ani plostio moshesrdro,
Frotories:  Thore are two companies ‘with modcyn plents producing such bage,
. 9104y Sinca and Fdoson, one of whigh exports articles to the
United Stntesn. ' |
An iaportant industry hos emerged on the basis of moncaxially stretched £ilm

tapes which are cut from fl-t or tubular film s oepacially so in the monuracture
of snoks to replace jute snd eisal onew, The vegetoblo fibres demanded large
exteaions of lead for planting -nd booruse their quality wes dependant on olimatic
hesexds, it proved oxpensive tc producs and procees. The many advantogos of highe
density polypropylenc and polypropilenc ribbone in comparisom with fute have
remilted in m,fem displacing the natural products because of thoir ALy
advantages (they do not rot, nor ruet, arc not affocted by acide, solvents nor

fots; are physiologically hamless, light in welght, of even production ~nl
 umffected by oliratic hasards).




S

@mzigg and Thermoforming of Plostic Laminstes
T™wo of the principnl Urugueyan factories (the alrcady mentioned
ATMA and Niboplast) also minufacture by oxtruding high-impact
polystyronce laminatce parts for houschold refrigerators, which are

vacuun formed. Thie permits the manufacture of rolatively large
parts without necd of building cxpeneive injection moulds.

Containors = the manufacturc of nonereturnablec (disposable)
thinewalled containers used for sundry foods, such ane milk products,
joms, ctc. ie included in this heading, The line merdts special
ptudy for further developmont,

Black polyethylonc pipes which although sold on a lesser soale
thon filme, are finding n stondily growing market. Of monthly sales
of 50/60 tons, Plastisur S.A. supply o third part. We commsenced
production in 1956 and now have a highly reputed and constant output.

Rigld polyvinyl pipes are in good demand for olectrical installatioms. |

Polypropylenc pipes = we 1ikewigec manufacture them ond are slowly i
tllding n market for this product. Polyvinyl chloride wnter hoses =
little used in our cougtry.

An omple wvoriety of containers for phammaccutical and veterinary
products, food, eto, ‘

low cost $oye =are manufooctured on o large scale by this process.
There arce two medium-sised factorics ongaged exolusively in the
packaging by blow-moulding (Tuboplast £.4. and Cauren 8,A.) while
‘other firms have addod this technique o thoir other 1dnes of
production, Plastisur 8.4, is one of such firms and Bas a special
intercst in studying new tochnigues of blow moulding,




Productions Tablecloths, curtains, tapestry, ctc.

Pactorios: There are two import-nt and well installed plants which have modern
equipment and a high quality production, Neosul and Haim. The
first mentioned has begw exporting tapestry for cars to Argentina,

A oomplementation agreement has been signed with Argentina whereby Uruguay
imports kits for locel assemblage of automobileos and exports spare parts and
accessories, such as tyres, batteries, polyvinyl chloride tepestry, brake linings
and, evontually, injected plastics accessorces, As rogards the last mentioned
product, the demands are for high-grade spocial materialss nylon, acetales,
styrens copolymers, polyoarbomate, polypropilene or copolymers, generally with
metallic insets or cores. This may prove o diffioult market decause of their high
demands as regards quality and we would 1ike %o bring this problem before UNIDO

T™ho above mentioned items for use in the sutomobile industry may find an
additional market ne a project is under oonsideration to sign a similar agreement
to mipply the Rrnsilian automobile industry with parts. '

Produotiont  We are already exporting sutomobile bodios of polyesther reinforced
resine with fider glass to Argentina for use in the Citroen faotory.

Pactoriess Ther are thres plants producing ondvlated sheots for coverings
(vroofs), 1ight-weight partitions, decoretive panelw, boats, eto. =
Dasur S.4., ATHA B.A., “assarino 8.A. Another untappped market in
1he manufacture of automobile ncowssmulators or batteries which are
#til) made here of ebonite; we understond injected doxss are
being used elsevhere,
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Coating of m-rterials

Production:

*

Prctorices:

Cooting of ncterinle with polyvinyl For usc in topestry, luggage
ond sportucnr.  The plastyfying rgent uscd (d dyocthylephitalate) is

mrnufocturea locally.

There aic severnl whish eont fabrics but none which coot other

motoricls.

Higl_;-?resaurc Luminates

Production:

Factorios:

Production:

Factories:

Thermoeetting lamin: tc&, i.cs lominntes for facing a.nd decorn tion
purposes, of thuo Fomim. type. Uidely used for facing kitohcn ond
bathroom cupoo“rfis, office furniture and hardy tables, cupbo{.rd,s
and choire of »elatively low cost. Products -compare fn”@%fﬂh&? with
those of highly dweloped countrics, arn widely used loca.}ly and
exported to Argunti inr n

Thereare two important firm: in our market, Olivera and Cin. an(l_ .
Bamic, eng&gcd ia "he menufacture of laminntes on a themceattiag
h@vﬁae . - ’

Plastic footwecar, of which boots find the bc,st merket, Produasd by
' this ol ossic mothod of manufioturing f‘lexiblu one-plece elemen*ba.

Independentiy, there .are Rh.-mifactmrs nf shoe soles by 1njecticn.

Two ﬁ.ctorios which have been in oner*\*tion fer scwn yeura now and
producc gced qunlity crtielés, <.e. Ponam ond Mbrics Uruguoyn de
Alpt.r@twa .4,

&
T o

Polystyrone and polyurethone foam is produced, Expanded polystyrene
is used for building purposcs as insulation between floors ond in
industricl refrigeration plants,
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Factories: Tuboplnst and Bromyros S.A. The morket has not been fully deveioped,

Production: Manufacture of matresses, pillows and fillings, used as intorlingng
by the textile industry, eotc.

Factories: Polifom S.A.

Rigid polyurcthanc foa ome, which we understand nre widely used in
other oountrics, is not produccd locally,

Rocovery of film and refuse soraps is conducted on a fair secalo,

Plastisur S.A. rccovers material which is later applied to the manufacture
of severnl low=cost products of wide sclc, i.e. reinforoed pnils for
industrial purposes and the building industry; protecting pipcs for
,8leotric cables, widely used for public lighting; protecting baskets for

" demi~johne used by wine and oil dealers and other industries, cto, All
these artiocles requirc an important tonnage of roprocessed polyethylone.
Our industry would be speoinlly interested in further information on this
ﬁk&ﬁ“l

The State is fmnt:lng hmtag plens end wo understand tho use of plastios
for tuilding purposes should be promotod. Although it is already being used on an
isportant sosle in polyvinyl chloride venetian blinds, the possibilities of use of
plogtio profiles in window and door frames remains untapped. Neither has the use
of foam ocovered by sundry materials such as plywood and concrete for ueo in proe
fabrioated partitions and walls been availed of although thoy are resistent, givo
good sooustios and thermio isolation and are checp to use from the labour view

point. Several years ago the writer saw the intenso work oarrded out in doveloping

foom for prefabricated partitions for uilding purposos aamg his visit to $he
Koppers plant in Pittsburgh, United States,




Neither are polyvinyl chloride nor polypropylernc pipes used in sanitary
installations for the inlet and outlet of reeidusl woter, ventilntion and the
channeling of rnrin watery os is the onse in other countrics.

Argentinc makes intensc usc of polyvinyl chloridce for housing but the foot
that theie are many typcs ond measurements of Titticge ir use, proves n limiting
factor for Uruguny. Perhaps olther thes sc fittings or thein corresponding moulds
might be importcd temporarily.

2s A seoond item where there is room for develonmont is tho .spare parts mxd
tcoessories for houschold ware lines. Also in tho catomotive industrios in the
oxport to Argentin. nnd, evontunlly, to Brazil, This in itseif calls for n
specialization because it roquires studying spccinl materials, conditions for
processing them and the ndequatc moulds and machinery.

3+ Ancther featurc to be studied is the production of disposable containers
which are not as yot axtensively useds Thesc corrcspond to blown and thermoformed
containers and we understond the: are being oxtensively used in the packaging of
foad, Phamaceutionl products, cosmetics) cotos in othor countries, We telieve
this is o line of production which merits study and future dovelopment.

This is o summery of the situstion of the plastics industry in Uruguay and
prospects for ite future dsvolopuients, . What wo sholl loarm in the oourse and in
our visits to factorics shull, ovidently, widun our porspoctives and in the light
of such aédi’eiem iaformagion, we shall rewr't te the subjoot and bring bofore

UNIDO our views on- Pruguay's future ncode for further information, assessment
and assistonoe.
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YUGOSLAVIA by Z. Acovié

Plastic Industry in Yugoslavia started almost 15 years azo, but on a small
scale. During the last 5 J years consumptionr. of plastics incieased very fast and

during this period many manufacturers of Plastic products and some raw materials
producers came into existance.

Today, there is no real biz petrochemical complex with the result that
plastic processers have to import most of raw materials from abroad, The market
is fast developing, and some of theee raw materiale are now being made within
the ocountry.

In the following pages is described the various plastic raw meterials produced
within the country, the companies producing them, and their production whenever
svailable. The various fields of applioations of this raw materiale have also been
mentioned, Istimated present and future consumption have also been given,

The producers of raw materials are:

: ( "f‘,“,l" - %;;g : & s e
*t - Skopje B ; P 5
VHIP" - Pandevo | - 10

~ “"Viatlplastika" - Zadar =

higher than the wﬁry*c production so
m to ﬁ cé fm ﬁ.aew, Prance, UK., eto. It is
mmm tht the Wi@n of PVC during 1971 was of the order of éﬁ,ﬂt %azm

Witk the starting up of the new g;mu as mentioned sbove, z;w major img or “w -
of PVC are likely to be stopped. e e b D e
The most common fields of application are:
1) Plocr covering
2) Sheets
3) Profiles
4) Pipes
5) MNiscalleneous




According to the plans of manufacturers the cousumntion of PV(-products should

be of the order of 140G, % t/vesy in the 1975,

Some of these manufacturers of PVi-products are:
(1) "ugovinil = Spli+
(I1) “Vinilplastika" - Zadar
(III) “Cotinka’ - Trili

Rolyethylene low density (PCLD)

Raw materials producers are:

‘000 t/v.

]2:1 , 1222
"OKI" = Zagred 20 ?
"HIP* = Pandevo - 45

2&,9{)@ 45 -7
The present consumption is !zishar than production, g0 that the imports were

over 30,000 tons in the yemr 1971, th the new capacities thﬂ are expected to
~come up 'khw impwﬁ are likely to be atsmd by 1??5;

m main fields of applications are: ; ot
1) Paaiuging

2) Pipes
3) Miscallaneous

‘Some of PELD Products manufacturers are:
) ‘{I) "Bukul ja" ~ Beogred
(I1) ORI - Zagreb

(I11)  “Galdovo" - Sisak

D 8T (Pan

In fﬁgeﬁavia; there ars no PEHD producers at present. &wie&l 2&%&3

: "Piﬁm}“ ~ PAHCEVO is making a plant for PRUD ;wéa&tiaa with & ocapacity of
50,000 t/year in the year 1975,

The import of this material during 1971 was about 30,000 tone.

There are about 0 manufacturcrs of PEHT products,

which plan tc make
40,000 t 'year products in 1975,




Some of them are.
(I) "Iplas" = Koper
(I1) “Plastika" - fomun
(III) “Analit: = Osijek
The main fields of applications ar-:

1) Injection moulding (cratee, boxes)
2) Blow mouliing
3) Pipes

POLYPROPYLIIL (1P)

There is no domestic production of PP at present, and

there are no plans for
its indigeneous production until 1975,

20 menufacturers of PP products Flant to produce
yoar 1975. Home of them are:
(1) "Dunav’ - Pelazevo
(I1) “Analit® - Osijek
(i12) “Bukulja" = Boograd

The main fields of applications are:

2) Injection molding

about 8,500 t/year in the

There is domestio production for this material. During t%e last ten mﬁ
the desand has grown. The producer of raw moterial is “0KI" - - Zagreb:

wn ~ Zagred | ’:ﬁm 14, 000 ﬁ?gm’ : :

genecn: Mmhmwmtﬁamuy*sm
' th &M%%%Mﬂs. Some of them are:
(I) "Plastika* - Zemun
(11) “OKI" - Zagred
(I11)  "N.Blegejevié” - Ludani

The main fields of applications ere:
1) Packaging

2) cComstruction

3) Industry perte




ACRYLUKITRIC BUTADIwv. - STY.liis (ABS)

There is no domestic production.

The producess of pro‘ucts consumed ebout 7,000 t/year in the vear 1971. The
import is from West Turope and U.S.A.

The main field of applications is electrical accessories.,

CELLULOSEACETATE (CA)

§ There is domesiic produciion of this material and there are a few units
menufacturing various products, but the consumption is not high.

POLYESTIRS

Polyester is not produced in the country, i.e., there are about 10 manuface
turers of final products, but the componenta are imported from abroad.

The main fielis of appliscation are:
1) Tanks for storage oi' chemicals
2) Doats
3) Sheets

*

There are some polyurethene producevs, tut the ameaﬁ are
abroad. Some of them ara:

(I} "Prva Iskra" - Barid
(I1) “Obodin' - Cetinje

' uring the last year they have also ﬁt“ﬂ% P"a‘i“e*i@ﬁ ﬁ‘f rigid polyurethens
fm for construetion, ete, o
The main ficlds of application are:
1) Building
2) PMurniture i
3) Automotive Ll ‘ -

POLYAMID

Therc i8 no domestic prodaction.
The consumption is emall.




FORMALDEHY DL AL D MELANL'D RTINS

There is no domestic production of raw meterials, Lut there ~re a number of

units manufacturing various Troducts. The main fields of
electrical industry, furniture, etc,

aprliecation are in the

CONCLUSION

In the end it would be appropricie to recapitulate whot has been mentioned

in the foregoing pages about the availability of plostic rew materials in Yugoslavia,
which is indicated in the table below.

Raw Material 1971 1975

ramid

‘ d“‘yd‘; melmg S ”

(+) = existant d ~ {=) = non=oxistant | .

ds it 18 m in the table, Yugoslav plastio indusiry is aﬁ;&%ed fer"iﬁpert, 0

&8 in the year 1971, so in the yeor 1975, fhare is domestio production of some
Taw materials, thermoplastics for example, but import is still very high and

With 20 mil. oitizens and 600 UeS.» per head, Jugoslav market has Loen growing,
80 that the consumption of some plastics is quite high.




For example, the consumption targets for the thermoplastic raw materials for
the year 1975 are 28 follow:

PoVeC, - 140,000 tuns
PTLD - 90,000 tons
PIEID - 50,000 tons
PP - 10,000 tons

At present the production of ethylene is small, enough for PELD Production of
20,000 t/year, However, there are plans that in two years time one of the fims,

i.e. HIP" = PANCEYO
26000 Pancevo,

would be producing about 200,000 t/year of ethyleme. It will be used for PELD,

P.V.C., PUHD production and propylene will be sold +to some other country, mavbe 7

lomenia. Dut, al 2 later stege it would be in the interest of the ocountry to make
- their own P.P., if required, with some foreign tachnical collaboration.’

With the above expansion programmes during the years to come, UNIOO can pPlay
an important role in aseisting our country. This could be in the following manner:
1) By putting our firm in touch with other firms of the developed countries,
who could provide the necessary Knowhow for the manufacturing of products
other thea PELD, PTHD, P.V.C.

2} By é.:f‘aaging for neceasm‘y tra.ining for our gee;sle (technicians of this
fimm), . , '
3) ‘ﬁr carrying out surveys and preparing reports on the future p&t&ti&lities
' for plastic industry in Yugoslavia, and by sugge:ting the apesific fields
that should be davalapaﬁ,

4) And lastly, by de;ming some ese;erts in the fiels:i ufpis:tiai to guide the |
industry in that country.









