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We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible
copy was used for preparing the ma ' r fiche.
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Lo UMTT SUNYLOM

1o Among the devalonlyyg . =uc2i =+ thy 5CaPh cagion, lndia holds a
prominent positisr io he v nctlon 3 plastics raw muterials and thetir
corversion into a rango of cunmrar, jnduatraial end building products.
According to 1970 prodiciicy of 100,000 tomrs, Inlia hald 23rd position
amorg plastiece procdu liny couttiler v tho world. flastics industry in
India has been growing ui w nwo h Capise rata “had ¢ither indusirial
production generally or ciialoals ari caewmicad. prodicts, The production
of plastics during the L0's o3 sazpreasively &t compound anrmal growth
rate of 28,7 %, ™o 20'fl irveet s ti 1n tho plasticr industry rose from
Re. 250 million 4o cwar Fa 000 i it ip 1653, The production of plastios
raw materials racordsd A phinany L Locvosae Juring the L0's from less
than 13,000 tonres in 1957 o ovur 100,000 Loanee in 1970, By value the
cutput ross by 700 ¢ , Frocousi cnads erxpriosd 40 per cent of the total
exports of plastics. 'ndi~'- b iy smengut tie £ elan doveloped countries
touched as Mgh as 35 # in raucie pr wotion, aud 70 § of plastics products
are exportsd to Asian and Africtn emnlgelss,
2, Packsging, oonoumer and indvstrial oroducte are the major spplications
of plastiocs . Bullding induscry eonic néxt as the potentlal consumer of
plastice.

II, THENIS IN PRODUCTION
Plastics raw matsrials
3o The Indlan plastive Industr «o& Lta mtari i the Fifties, and in the
early Sirtiss organised its.df . ntometically, when small capacity PVC,
polystyrens, and polyathylers plant: werc established, During the later-

belf of 3ixties, napbtha crackr unita we.o estéblished , and petroleua




othylens bacamo avallable, ienecte; #ul L~ 0 - ni. f0 . o ~eiads

cre producad 1 Algerously o Comanarcr 3 104 Lo Lo mail ol smlcelse
baged plastion industry, futare damond for pimsbic. a.s i on worksd out, There
are ten units engaped Lu tne productlen of  ioplistics, wo 8 ok in P8,
Ll TDTE, vt n RN TD, omtoqye fn YIS adpn, TR 0 mmeten production
rcoounted for 106,600 tuanes «ub of i eotrd -laatdos v oo ordnls produce
tion of 122,55k tonnes Auring 972, b sencaaption f hrs4is7 during the
gax0 period was arouni 35,000 wrise,

lis With thn increaesd demud for plastics ur 17/5 £nd 10, e oxleting
manufacduring units axe in the rincios ~ axpending tasiv oo 105, bguldes
totilng up of ioyaii Petroctomicel Touplav in Curol 0% L J4aba) which
has beon plannod to ostablisa meaul :cowrisn; srnacit.es ( -oth in rrivatoe and
pabatc seetors) of about 14C.0N tormza of L P, ¥, M oM cupcsymers,
Nylon chips, and polymethyln- thocrylhic: by 1079, The mrest’rn of plaatics
réw materials during 1570-72 rou the auvinated o aol? iy 1475 end 1980

ero indicated in eble 1 ,

Procassing machinery

5« Considerabla progress has bucn macd- 11 ‘ae Lidiz¢.ous p.umfacturs of
processing mechinery and equipmnute Adreed~ stracard iyra injoction moulding
machines upto 1.l Xg capaci'y , and exwrudsri asi. 114 mm capacity are
available in tho country. 'amud'aszture of standsrd t; 2 ticu woulding machines
has bcun undertaken,

6. In regard to calenders, automaiic apreading o) wns, «mbonsing and
printing rollers, lavge capacity injection n. ! ff:;;drnzzchlmn wy! extruders,
coating machines, aud eavoral ollisr srecifliazd ralvaend + b irdustry

has to rely om imports. it i not “o csogontical o o Avee the entie

Ko



ran:o ol DLRSL..of procesein aa ey lLocaiay Uy vam of Lhe 10y demand

o wueh equiweent .
Te "wach boow 3 hes uear nads L. 'he wnulsotwre 2f 200 de a:d dies within
» 1 country. An lustitute of Mlagtics “nglneering and Tools was establ §ahet
L2 Fadras un 1900 with U4 a2ajsteos, and Ly rms bean playing ueslul role in
to 4 sire voreonrat {0 mould desici ard moull MK LN -

1L ROWLE Lv Bollod AFILICAYIORD
O~ The expending hwusee-buildirg retivities daring ue Fivadear Pluns
T poamesd Lhe expausion of buliclng naterialas iodustry in indie, The
srxauction coste of major trad!tionwl materisle like *he nricks, ceasnt,
rleal, Dou-larrous actaly snd uinoe: lave bean BOLNg up, anc invarishly
oy beva been Lu short supply Lo moet countiy's snviclipeted regeire -
1.22te. <ho pacissiiy for devalovwent apt nirodaciion of sbstituts and
< mbterisls has been lalt, With ‘L :xpatsior anc diversi{ication of
vlestlen induetcy, and keeplug in vimw the devaiopmente in the field ip
vavanced count~iew, tha Uviian vailding, indrneiey Looked to ulastice ae
poteniial bLuildirg materteis sou.ce., .ue proluctios s ecuinates for
avallobility and expected . jpiaemi. . of aaju wabor: ... Ancluiling plastios
Zor the gonsteucilon dndustry in Inuia ty 197h-75 and 1980 are given in
Tatleo I,
?s Since plastice were relatively now materiais tor the building industry
tho nesd tn Lridge the corrunicetions gap Letween. the marufacturers and
the users, as Lo the technical advanteges, limitations, and economice of
ush of these materiais was vea)ised, A range of bullding products using
rleatios Lo various forms ‘e currently w'ng proimoed and marketed in

Iriir, and those ore listed in the ADNBX.




Role of Mutlonal bhull Lws gifodon (v

10, Systumat! . cwaonocucs Jeearcoesst e 0 b ew bioang plasiles An
the bullding indeoaty =war ittt 0 e vaionat oL Ldans Jreanisation
in the Hiuieroy oF Wes o Cousin:,  overeees ot Ll in 1965, This

was noceasitated «ith ¢ vies Lo suppismeniirr tho shovuap;a o traditionsl
rnaterials in certain apslirations @i piretics v feres cooxomy and better
servica periormarce, Tna we ot was wrinrtoken Lirongh sryensiay feequent
semlnars /moebting, /it t-Logetimes, s pohiacabic - of 9s0iu.iral reports/
notes/papers on taclou: sspgota o tho (3¢ Of dascize in ilding, The
first Semlnar oa Ploauios in Doildin: sof ww floe . lrs Twvalojaont House
was organised In 1507, hie vas "¢ lewa, ap vith the ongilituvion of &
Committee for Promotlon of Plasti:s Jn williug. The Cowmltuee has since
met thrice(19¢d, 195 an) 151" st cougidnren an aproved of soveral
proposal s for prowoling, and coordinating b.ililvy, azplicatlons in plastics,
To bring home > tha envincers, m»iidair w.ad ~luaber: e aivertages,
limitations ann eccoomine X o demonoivats Shs nroper weleotlon and
coabaltae s - of plestics olsee wader iocai conditicna, & serias of five
got-logeth.ra cun ddacreirationy , wu Lo trw gl coucees nad been
organimed !n Alffirent ypapla« of the ~ ney during e period 1968-72

A Technical Cenleronce ' Why 2@ roeoiice ' the Jisivau bullding industry!
which was largaiy perticipsted oy the bu'lding ‘odustsy and plastics waniface
turers, was arrangod in Hes Lelni L Setoder 'y ¢e A tralning programne

on ‘Use & Malntensnoe of Pa2ilos in clling' (s bein: plaued for the
beneiit of senior level e froare cld wrchlrecis Jraws £20wm mAjor construce

tion agencing, durisy vhe lsut gam e o 1y,

11e the N zaliades "lavsise nabi b, 0 onaion t.on sarvice for the




arohitects, englneara and bulldere, snd would-bBesatreyrangurs vhe would

1lks to manufaoture rew plagl.ca llulng poodas v, keaps !laison betwsen

the manufacturers and the users irom various conslruiction agancied , and

zalntains contacts on the sudiect with research ani dsvelupment organisations
in different, countries, More than thirty techniocal paners/aotes /coporte
on the subject have bsen pudblished. Parindic Supploments under the titles

'Plastics in Building' and 'dullding with Plastics' appear in NBO Journal ,

and Popular Plastios journal, ani these are contributad by NBO,

12, At the recommwndation of Lhe Committee Tfor Promotion of Plastics in

Bullding, the formulation of Syllabus of course of lectures/precticals

on plastics as new building materials, has been taken up, for introduction

in the 3chools of Architecture in the ocountry,

13« The NBO ie the only organisation in India responsible for assessirg ,

evaluating and recommending building spplications in plastics, and relevant

technical enguiries from the manufacturers and the users are . referred to NBO,
IV, PROBIX }

Usar muh—mt‘ and user habite

e India 1s a tropical country, the hot and humid climate which varles
from region to reglon, demanied carsful examination and study of user

requirements and habits for adoption of plastics in building applications,
Plastios are basically ' delicate ' materials to handle, their storage, amd
installation on construction site called for reorientation of the loocal user
hablts, and training of worimen in the trade, Plastics piping system for

cold water services 1s an important application being adopted widely by the
tullding industry, At the initial stages, their Lmproper .. . . :l.tiunhad posed
several problems lesding to outright refection of the use of these new

materials . To have an assessaent of varfous performance problems encountersd




under different situatinm, ne . . wrleracen Lo wort o collection
an. complilAtion GI crdaciirtorips - tu iey o ey oluea I Lhe country,
& Oidde to ih iratal.etior op noug i pluas caanice nordew tle loocal
requiremen’s un' hablity i1 tae muidisg fruatey huo seau compllsd for Lhe
benaflt of anginmars ard plun g-x,

15, The earliest exosrisace ) tie dre of low-density PY oplpes Tor rursl
vater supply schames had posod arollms i tuldcor Lsiallation, such as
frequent damage hy ‘rudenis’ .\ migeracnta, The upe of TFYC pipes vas introe
duoed in 1962 imported from +o)ian’ an? lustrllad iy furicipal Corporation
Delhi for rurel water supply schans, nlicyaiher 1000 watres of UPVC pipes

in sizes from 50 to 2% mm were wEdd, wder viw i idance of & representative
of the Dutch firm, and with the wisiatarce of Joca' lebour, To date these
UPVC pipes have performed wmattsfast rlly osrdar Laxeal oanditions,

Ressearch and Developms,.i

16 No gystematlc vesearch and davel.ormeni work relating to the introduction
of, and in.field pecfroqas.s of piasiice s new Luilding waterials had been
undertakin until resenily. Lately vl “oliow ing research problens have been
identifiec

1

(1) deslgning wu'titls sardal b ranelguaing plastics foams
a3 core materials, ror use as partitions, curtain walls,

and i puttice up warelouass . and Emergeucy structures;

(11) Standardising the woatherlng characieristios of plastice
materiale under Indian ¢l imatic coniitlonag

(1iL) designing sritatle Jointing ang (nstellation techniques
for UPVC piping systeams %o partizala: tor internal
plumbing; and

(1v)  utilizing tadustrial masies itke fly.ash, stons~dust,
woodatiowr gt as flllers in centarciion with plasties
materials ol a3 PoOLyealar, and PVC to obtain composites
sultable for moalding twslding comporgntes 118 cladding
panele, Jdoor-. snd siidow Sramec.,
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o read encditivg e e 1l tsmss o0 8 .0, has sould fani) e
wrenieed et has 1S g uLy of Plastics fu 'ritld'ng. The NBO hes
Dlraemering o mpeciiylay prasiics poolists in 'axperimgntal piojoot-!

c2wralunte She worvice perforvanocs, The poodisto unler sice ave, plastic

Sobne eyt il oy o duere. cverhanc wiier goorens tanks, flushing

b duore, e pindor ~fremmy, Tho nev. T o {vaanenient Lody 1ivo
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15,000 8qumatros of riy-rtaqies foo0r tilve, 7 omes of Polvester resins,

amd 4,500 Letran of i, Aprsy LT i raip . o V0o alde,

L

235 The At s a s af ave iaa e

Wre Trdfiun Miiding induetry
in to comserve coatl- c.d sscurco tr .4’ vierrl mnterisle, In wedition to the
rorgs of bflding poawet.: (et Alaux) wilsh ere fairly vell accepted , ths
vastehil ity ¢f the NOJoulny rrv bt vnsg ht e wearing on tuducing the cost

of construction, is u lus invactig .t o

(1) Overhesd untor store;e toris An Polyethylens ao replacemsnts
to corventioral R w15 ter'tay  ared

(i) Utilining wesdafion L 'liad VG @ udtd profiles » and wood.
plasti-s ecpos.ten Jop o 2tgdrg doore, end windowefremes,

repleotng tho corvortieanl, Yirbar, erd 1otely introduced stael
frowa in raclident'al Lidldires

.
2he Tho introducilen of 4 Endstects U kel Conmemve the uee of oement,
atosl exd timbh:sp, The Brefatttn of TN i, 1g aing diversified to inolude
Pap®s STl 50l and ratyw <Oy At urtseprourd dredpags eratens, The preferon.
vial use of Plastive, act 5 or. o e crlately us acipoaitos materials have

200d proSpects to oot Pregient phopi se oi traditions] aterisls in India,
-8 consumpticn of pla:tiey 'n the millallg fndurtry 1s expacted to ranpe
botreon 20 %o 25 % of tio toirl plésclcn production in India during the
merled 197580 fa indica’~d & Tabla v,

V11, CONCLUSTON

;.;. The syatamntic doval pment exd ;radud). introcictlon ¢ bulldings
"pplications in plastics have found resdy acreptance with the Indien

fuilding industry. There scrs Lilll a mushar 6f problenms and inhibitions
In regard to futreducing plastice in serviln tuilcirg snplication~, Both

the ressarch end duvelepuent erganisations and rleaties memaf2ctwrers are




apprec.ative o ‘im0 . . LAl s e oAl eveluation
of plastizn tatlayy, - o Y ' : e AT Line Toy
theco new muterluls are ar AZpuriai b wopa Loy 4 e 2ubjecy which in rat te
be organdsed in ludia, 1.0, W6 Lo cussen Toigstion ane diversiflcarion of
plasiica induntry, ant i rRor all, to moet the crow.y demend Lor tuildtne
materiule, toe ugy ¢ plastics would cer Al play an lmportant role in Ao
Irdiar building itdustry,

Viil, ALEAS OF M A3SISTANCE
20, UN assistance to orgaslse the following sctivities in the fiald of

plastiaes would by welcome;
(1)

‘ : conditions
of hot and umid climats, settiing ap of ' Agrement Board' ami
formulating performance specilications uased on the sxperionce
in advanced ceinlrlies;

ymposlwn n Tadla, for the venerit of develeping countries,
to roview and discuss various aspects St ure of plastice in

(i1) Inhrmuom}n Symposiumy To revve Lhe 197 proposal of organjsir-
w Tn tle

(111) Plastics Sl loas: T a0 g, cTov el enines) assictence

and patronage Tor organising Tniternational Plogt ics Fxhivitions
unaer the banner CASIAPLAST! ip Inila, with a view to promotin:
reglonal trade am iranfe of technioal know-how 1y, the fiaelqd of
plestics aniong developlng . ountrien,
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List of plastics building pruduets currently bet
and markoted in fndiu y ng produced

(1) Surface coatinga-paints & vurnishes ;

(11) Resin-bondeg wood panels ;

(111)A range of electrical fittinge angd lighting fixtures ;
in phenol-,ana urea~-formaldehyda, polystyrene, and
acrylios

(v) Electrical conduits i PVC und PE ;

(v)  Pipes and fittingse in UPVC “nd PE, including tape,

showers, basin, and sini-wastes, waste-trap, floats
and syphons in polyethylene;

(vi) Decorative laminates for surfaocing wooden furniture :

and panelling ;

(vii) PVC floor tiles (PVC-agbeatoy) ;

(vii1) PVO coated wall paper, P3 wall paneiling, PS wall tiles;

(ix) Ppve hand-rails, curtuin-rails, staircage nosings;

(x) Epoxy-reoin fioor toppings for industrial floors;

txi) Rooflight sheets in gless-fibre reinforced polyester

resin (GRP);

(x41) Glezing and partition panels in GHP;

(xiii) Polyethylene film for water-proofing ant damp-proof

course;

(xiv) Bath-tubs in GRP;

(xv)  Plushing cisterns in high-impaot polystyrene;

(xvi) Thermal and sound insulation material- expanded PS;

{xvii) Concrete formers in GRP;

(xvi11)Water-stops (water-bars) in PVC;

(xix) Chairs in GRP and polypropylone;

(xx) False-ceiling panels in GitP,high-impact and expanded PS;

(xx1) Window fasteners and stays in polypropylene;

(xxi1) WC seats in urea-, phenol-formaldehyde, PS;

(xx111) PVC leather cloth(including foam-PVC )

(222222222 Y
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Tahle I Production of Flestics haw Materials snd
Estimated Demand ir India kv 1975 & 1 30

{ ir Tonnes ;

LRSS LT 1970 197 1572 Kstimated Demand
iClis
’ 5,300 5,50 5,000 6,500 9,000
TOUU Mldg
AR 1,050 2,000 ¢, 000 I, 500 9,000
Yo rrene 9,30C 11,000 12,600 35,600 40 to 70,000
o Q!:hym
Dy 23,000 27,500 23,000 60,000 165 to 190,000
MD 18,350 2L, 000 20,600 30, 000 4O to 50,000
PR 1.3 ¥ ) 383750 b2.500 hb,OOO 80,000 “.6 to 175,&0
(‘ff L2 _':L' 1,050 1,500 1,500 5,500 1,000
W 'L";i.i)
“tlpg NoA. No‘. NQ‘. 13,% n’m
in 1
“iung L,S0cC 5,L00 6,000 12,000 2l,000
CIreatem »
=)' 354 Lok 1,000 1,L0C 3,200
2, 270 380 W5l 750 N,
‘",‘ ,'x"i‘mlm - - - 7,000 25 “ 50,@
* . lo
Y2 - - - S’M 10.@
y oialy 101,92 12C,185 122,59, 260,650 530,200 to
613,200

..+ <roduction figures not availabla,

Fvised production figures including marciscture ‘n small gcalo sector,




-l -

Table 1II ‘roduction and Estimates for availabil ity and
expected requirements of major materials
including Plastics in Indis, for the

constrmuction Lndus&g

Hatariad Prodn,in Estimated Avalladility Expec ted
1972 Prodn,in for oonstruction requ
1974175 in 197k.75 in 1980
Bricks 20,000 20,000 20,000 31,500
(mi11 Noe)
Cexent 14,93 18,0 1740 27,0
(mulo
tonnes)
Steel 6.9 7.2 koo 680
(Iulo
tonnes)
Tizber - 2,0 de0 h.O
(midl,
Cu-”m)
PLASTICS
122,554 260,650 67,500 131,000

NOTR: Consumption of plustics in building applications during 1972, was
25,500 tonnes

Production of.phnuco rau materials by 1980 is expected to be
around 600,000 tormes,
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Bullding hardware R AT PP Myion €. 1,500
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(adhesives for
wood {ndustry, decorative
Lanminates,GRP products, | €5, M0 35,000
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lishting fixtures, floor « Polyesier & opo.y redins
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