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History

The plastics industry in Indin is about thrce decades old. The production
of plastics processcd goods by cxtrusion, lamination, fabrication and coating in
the carly yuvars was established from im orted raw material s with imported
machin-s and moulds. Thc first plastic raw material to be produced in the
country was phenolic moulding materizal (guncral purposc grade) in 1948 and its
production was basid on importud phenol and formaldehyde. At that time, the
manufacture of injuction mouldcd goods like combs, soocp cases, toys, bangles,
otc., had also commenced. The production of industrial goods claimed some
attuntion in the buginning of 1950. Thun the use of PVC in the manufacture of
leather cloth and for the production of insulated cables, wires and flexibles
made a good start. Production of radio cabincts, t:luphone receiver sets,
gramophone rucords and injection moulded articles from polystyrene and poly-
cthylune was also establishued., In the 1950's the manufacturc of consumer
goods such as tooth brushus, spuctacle framos, fountzin pens and buttons was
also commonced in the country. In 1952, the production of paper and textile
based phcnolic laminatos for gencral industrial applications and clectrical
industrics, polycthylune film and lay-flat tubing for packaging was
vstablished.

The first thermoplastic maturicl to be produced in the country was
polystyrony in 1957. Subscquently, thc manufacturc of urcva formaldehyde
moulding material and polyethyloenc (low dunsity) was commenced in 1956 and
1999 rospective_y. During thu same per >d, two calenderir ; plants commenced
opaeration for making PVC supportod and unsupported film. The usc Of
polyethylence for injection and cxtrusion blow moulding became very popular
and the extrusion of polyothylunc pipcs was also commenced. Large size
objeots of polycithylenc such as buckets, baskets, basins, otc., began to be
mouldecd. Big industrial items such as stooring whoels and refrigerator parto
also attracted the attention of the moulder.

With the growing consumption of basic plastics in the country, it was

found nccessary to dovelop the production of thesc items indigenously,a

Indiguncus production of PVC was commcnced in 1961 and cellulose acotate

moulding material in 1965 (from import.d flakes) and high donsity polyethyleme
in 1968.




Pre¢gent Status

The production of the major basic plastics was ustablished 1n India with
the technical know-how obtaincd from overscas partics of international rupute;
this is claborated below:

Item of manufacturo — _Collaborators
1. Phenolic resins/houlding materialg Bakolite, U.K. and F.R.G.,
Phillips, th. Nvtherlands
2. Urca/melaminc formaldchyde resins BIP, U.K.
and moulding matorials Ciba, Switzorlang

Leiccster Lovel, U.K.
Rcichold Chimicals, U.K.

3. Polystyrenc Dow Chemicals, U.S. 4.
BX Plastics, U.K,
4. Polyethylone {low denmity) ICI Ltd., U.x,
Union Carbide, U.S. 4.
5. Polyuthylene (high density) Houchst, F.K.Q.
6. PVC rosins and compounds Dynamit Nobcl, F.R.G.

BF Coodrich, U.S.4.
Royal Duteh Shell Co.,

tho Nutherlands
Maru Beni Iida, Japan
Pcohincy St. Gobain, Prance
Vinatex Ltd., U.K.
Kurche and Chlyoda, Japan

Some of the overscas Companies mentioned above also heovy vquity
participation in tho Indian compani.s.

Production of polystyrenc and polycthylene (low dunsity) was initially
established in the country from alcohol. In rucunt years, this raw material
has gone¢ into short supply which had som. adverse offect on production.
Manufacture of PVC was basud either on calcium carbids or on ¢thyl alcohol. In
view of tho uncertqain availabil tv of adoquate quantitivs of ¢thyl alcohol,
n switch~over to petro-cthyline bocame imperative. This is in line with thy
trend in other industrially advanccd countrics. One of the cxisting manufacturors
of polycthylone (low donsity) namely Union Carbide has also switchcd over long
back to petro-¢thyliune after Botting up the first petrochomical unit in India
with ethylune capacity of 20,000 tonnus per annum ~.c¢ Bombuy.
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This wos £ollowed by =~ larger unit of National Organic Chumical
Industrics Limitced, who put up in 196t » petro-complux having cthylene
capacity of 60,000 tonn.s per annum. This unit ig manufacturing PVC rusins
and compounds and is ~lso providing cthrlone to anothur urit, Polyolefins
Industri.s, Bombay, for thoir aunufosiure of polyethylenc (high deneity).
fnother naphtha bascd unit for the manufacturc of 12,000 tonncs of PVC resins
has also been usteblishud, The noxt petrochoemical complex planned is in the
public scctor at Baroda with cthyl.nc capacity of 1.30 lakh tonnes per annum
of which 1.0 lakh tonncs is likcly to bu commissioned by 1974 as its first
phase and the full capacity may be achicved in 1975~76 as its sccond phase.
This unit will providc raw matcrials for the manufacture of basic plastics
viz., polyvthylene, PVC, polystyrunu and polypropylenc. Further, the
existing manufucturcrs of PVC, polyuthylene and polystyrene arc also

contemplating to basc thuir uxpansion programme on naphtha fcedstock.

The production of basic plastics in India in 1960, 1965 and 1968 to 1972

was aB bilows

Item 1960 1965 1966 1969 1970 1971 1972
1 6 |

Phcenol formeldchyde
moulding maturials 2100 3360 4260 4950 5330 6500 7000

Urca/melamine

formaldehyde moul-

ding matcrials 360 1300 1620 1540 1660 2000 2500

Polystyrence 3600 5650  674C 9400 9300 11200 12600

éolyuthylene (LD) 4150 13500 15660 18700 23000 27500 22000

Polycthylene (D) - - 7960 17350 18350 24000 19000

PVC resins - 12200 17560 34400 38700 42500 46000

Cellulosc Acetate - 1100 854 1150 1050 1500 1700
Total 10210 37110 54674 671490 97390 115000 110800

The production of basic plastics in India recorded a phenomenal increase
during the sixties, rising from about 10,000 tonnes iu 1960 to about 97,000
tonncs in 1970 i.e. the production increased by 970% in the poriod of 10 years.
PVC had thc highest growth ratc during the sixtics.
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s A8 petrochemical complexes are being proposcd in the country, plastics
industry will have o tremendous growth in the anext to Five-Ycar Plons of

the Government of Indin. The production requiroments of basic plastics for

s

1973-74 and 1978-79 have been wstimeted by the Devilopment Council for
Organic Chomical Industrics constituted by the ifinistry of Industrial

Development a8 below:

Bgtimated requirements
(figures in tonncs)

Product 197374 1978-19
1 e 2 3
1. PVC resins £0,000 175,000
2. Polyolcfins:
a) Polycthylene (LD) 58,000 150,000
b% Polyethylenc (HD) 23,000 45,000
¢) Polypropylcne 7,000 15,000
3. Polystyrenc and its co-polymurs 35,000 70,000
4. Acrylic rosins 5.000 10,000
5. Cellulosics:
a; Cellulose acetate moulding maturials 5,500 7,000
b) Cellulose nitrate 1,500 2,000
6. Phenolic rosins 13,000 22,000
7. Phenolic moulding matcrials 6,500 9,000
8. Melaminc formaldchyde moulding matcerials 1,000 2,000
9. Urea formaldchydc moulding matorials 3,500 7,000
10. Urea formaldchyde resin adhesives 12,000 24,000
11. Polycstcer resins 1,400 3,200
252,400 541,200
Machinery
Plastics machinery and moulds play o most important rolc in the
development of the plastics industry. The manufacturc of injection moulding
machines, extruders and blow moulding machincs has been esteblished in India
with technical know-how froms GKN Windsor, U.K.; Ingul, fustriaj Kril, U.B.A.j
Buhler, F.R.G.; and Kautex, F.I.G.




lutomatic injuction mouldirg machines upis 50 ozs caprcity, blow
moulding machines and cxtruders upto 4.50 inchos re boing produced ot
prusent in the country.  Tho «Xisting manufacturcrs would bo producing shortly
injection moulding machincs upto 106 oz . capacity and dovble colour injection
m.ulding m.achincs.  The peoduceion of 10%nry type 1njuction moulding machines
for PVC 1. otwear in collahor~tion with Fostur-Finch, U.K., is also buing

vstablishicd shorily.

There is still considerable scepe for the manufacturce of large sized
injection moulding machines and vxtruders, calenders, blow moulding machines,
vacuun forming n~chines, mono-axially/bi-axially oricntod £ilm plants,
printing machincry, takc-off ~quipnients, ctc., and injection moulding machince

for processing thermosetting machincs.

Toulds

o —— e m—no

Th: importance of first class mould making facilities in relation to the
development of plastics processing industry is paramount. The conversion
of plastics matcrials into vsable component parts and consumcr goods depends,

to a greater extent, on the uvaillability of suitable moulds.

The Central Institute of Plastics [ngincering and Tools (CIPET) is a
training centre set up in Iudia at Madras under the aegis of the Ministry of
P and C with assistance from the Unit.d Nations Fund and the Intcrnational
Labour Organizatio.. CIPET is vxpuctud to provide the skills and technology
and bridge the ~ap between tho scicntif ¢ advancement ond its application in
mculd making and conversion industry. A Piusent, this institution in India
Tung courscs in mould design, mculd rakirg and mould polishing. Thuy intend

to start the course of mould Betling also shortly.

Procossiny Industrics

Bagic plastics are converted into utility, industrial and eluctrical
articles by the processing of extrusion, injection, compression, coating,
calendering, lamination, blow moulding, <tc. Thoe itoms which are being produced

by the above processus arc givun bolows

a) Extrusion: pipes, films, sheets and cables

b) Injection moulding: tumblers, Jugs, buckits, basins, containers,
shopping baskets, fountain pens, toys, bowls,
boxes, tnblowarss, chnirs, combhy, brushus, radio

cabincts and industrial 1tems,




¢) Compr.ssion; buttons, ¢l ctricnl acussorius, crockery, closurcs,

lamp shades and sanitary itcms.

d) Coating: polycthylenc-contod Jute gonds and lenthor cloth.
¢) Calundering: PVC films/sheets ad lomthor cloth,

f) Lamination: polyctaylone lominnted Jute products and phenolic
laminatus.

&) Blow moulding: cintainors,

Tas following nrc tho maJur plastic items for waich the production has
been establisncd in Indi-:

Luather Cloth

Coating znd calinduring procussces ar. being vmployed for itse monufacture,
The production of foamcd leather cloth (fuather touch) has also been
cstablishud. 8chomus have been approved for the manufacturce of air-permeablo
loather cloth to substitute natural leather.  The production of leather cloth
has buen mor. or loss steady 1t 12000 KMs durin; the last five yoars. i unit
in Ccylon hae busn s.t up for the manufacture of leather eloth in collaboration
with an Indian party.

PVC le ~ flexibl. and rigid

There arc four units manufacturing PVC films (floxible and rigid) in

India by the calendering process.  Six calender plants have alrcady buen
installud in the country :nd th. import of o fuw sthur calunder plants has

buen allowed. The major production at present is for flexible films.

Thu production of PVC filma and sheets, fluxible and rigid showed a
considurable incroaso during scviitics ond its production was =t 9000 tonnes

during 1972. The production of non-toxic rigid PVC films has also commencud,

Sxpandable Polystyruns Buads and its products

Tho manufacturs of <xpandable polystyrcne buads has been ostablished in
the country in collaboration with 1’s. BASF of F.R.G. The production of

vxpandable polystyrenc has been more or luss steady in the country at 700 tonnos
por annunm, “!/l. BASF (India) Limitcd have installed the additional

machinery to manufacturc 18000 tonncs pvr annum of xpandble polystyrons
bonda. The manufact irc of products such as pipus, slabs, mouldcd products,
€tc., has becn ustablished.




Phenolic Laminates

4 laminate is manufactured by imprignation of filler materials, such
as paper, cloth, asbestos, etc. with thermo-setting resins like phenol
formaldehyle and melamine formaldehyde which are then pressed at high
temperaturcs and pressures. Different types of laminates such as
decorative, industrial including epoxy .nd copper-clad, are being produced in

Indin. The manufacture of phonolic laminates Les been established in India

with the technical know-how obtained from Bakelite
Railite International of US..

and Formica of U.K. and
The production of phenolic laminates is
showing an upward trend and its production during 1972 has been at 6500 tonnes.

Gramophone ilecords

The manufacture of gramophone records was commenced in Indiga long ago

in technical and financial collaboration with W/s. Gramophone Company of

U.K. Another unit in technical collaboration with Polydor International

of F.R.G. has been sct up recently. Gramophone rccords are heing

manufacturecd by the compression and injeotion moulding process from PVC co-

polymers which are imported at presant. The manufacturc of PVC co-polymers

suitable for gramophonc records is being established in the country shortly.

Plastic Pives and Allied Products

The manufactures of low and high density polyethylene pipes and PVC pipes

including the fittings have been established in the country long ago. The

production of polycthylenc pipes was commenced in collaboration with ICI of
U.K., Union Carbide of U.S.4. and Hoechst of F'.R.G. and PVC pipc

8 with Wavin
of the Netherlands and Goodrich of U.S

-&o These pipes are mostly used for
potable water supply, transportation of chemicals,

agricultural purposes.

drainage and for
PVC pipes arc also used as electrical conduits. ‘he
8izes of pipes buing produced in Indig ars given below:

Pipes Size in mm
Polyethylene (LD) 15 to 150
Polyethylene (iID) 15 to 200

PVC

15 to 250




Plastic taps and valves of various sizes from pelycthylenc and PVC arc

also being produccd in the country. The mrnufrcture of PVC spiral hosc
pipcs too of sizes 15 to 250 mm has buen sct up in collnboration with
AG Petzetakis of Athens (Creek).  thesc hosc pipes have o tstanding strength,

flexibility and versatility with extro~ordinnry lightn.ss.
Containcrs

Certain types of PVC and polycthylenc containers by blow moulding
technique ar. being produced in the country. 4 good number of schemcs
have already been approved by the Government for the manufacture of these
items. Thesc contriners woula be uscd for packing of hever-gos, vegetable
oil, hair oil, crcems., talcum Dowders,; pharm~ccuticnls ard food products.
PVC bottlcs having advantages of high impact strength. less weight compared
to glass, will go a long way to replace the glnss in packaging industry.
In case of opaque contnincrs, pclyethylene would be preferred material
because of its superior impact resistance oxcept wherce low gap vepour
permeability is the critical requirement. Swmell sizes of bottles would

be manufacturcd from PVC.

Other Misccllancous Items

The other items for which the production has hcen c¢stablished in
the country orc nylon monofilaments hoeavy duty weven sacks, floxible
polywrethanes; reinforced plastics, clcectro-plated MBS componunts, fountai:n
pens, PVC footwear, spectacle frames, ¢sbestos vinyl tile-, briefeasus,
suitcases, metallised polyester Tilm, metallic yarn (in coilaboration with

Rexor of France), otc.
New Items

Schemes havc been approved for the manufacturc of nylon, ccllulose
acetatc flakes,; polypropylenc, ~crylics, PTFE resins, ABS/SAN copolymers,
polyvinyl-butyral foil for safcty glass, PVC laminntod stocl/wooden products,
PVC profiles, heavy duty ropes, twincs from high density polyethylenc and
polypropylene, polystyrene foam paper and boards, collapsible countainers,

cellulosc acetate sheets suitable for optical industrics, nitro-ccllulose

sheets, polypropylecne strappings, largce injection moulded products,
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mcro-e2ially/bi-axinlly oricntod polycester, PVC, polystyrenc films, cte.

The itcms wnich arc yut to boe developed in the country ore sandwich mouldings,
structural foame and rigid forms 1looring meterials, fidbrilated products,
profilces with metnl inserts; furniturce  ad various buildin.s, industrial
components, wtc. There is still lot of work recuired to he done even to
catch up with the progr:ce Lhet has already token place in Burope, Japan,

United States of America; etc., in the plastics field.

Exportg

India is a new entrant in the field of exports »f plastics. BShe has
howcver nchicved o high growth ratc in a short poriod. The total plastice
exports incrcascd to Re. 84.4 willion in 1972-73 fronm ks. 27.2 million in
1967-6€. The major itums being cxported out of Incic are fountain puns,
ball point pens, phcenolic laminates, plestic banglus, plastic cluctrical
accessorics, plastic imitation jewcllery, PVC products such as hand-bags,
fabricatud goods, plastic moulded ~nd oxtruded goods, rigid PVC pipes and
fittings, polycthylene films, shects and bage including woven sacks,
spectacle frames, gramophonc records, PVC lcather cloth, PVC filme/shests,
polylincd jut. goods utc.
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