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It is importsnt th~t dcveloping countrics keep up t¢ d~tq in
devolopmonts in new pclymors -8 thesc preducts will be more &nd more
uged for f-bricrrang finishod predusts or *hey m~y ~lse compotc with
the more conventionrl pl-stiecs producticn of whish hne ~lrendy been
ostablished 1r the dovell ping ccuntry concerncd.

o list of th¢ new pelymere is then given showing tho mejor producers
end their current st-tus ns - ccamercinl venture ~nd, in some cnses, the
raw material reoquired.

Poly 4-mcthylpentene 1 (TPX) 18 interesting in view of its lightness
and trinsparency, polybutene 1 (1sotatic) 1s still -t the development

stege but shows promisc in regord to 1ts envirconment~l stress cracking

2/ The views cnd <pinions expresgscd in this peper arc these of' the auther

and do not nccess~rily rcflcct the views of the scerctoriat of UNIDO.
This document hos been reproduced without feorm~l cditing.
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G tooperrture rogistoncc.

Ioneere ro scepelymere of (thylene with cerylic ~cids ncutrelised
Wit ertions. Thov ~roe of eonsider Bl voluc in prok-ging in view of their
AL rosigtonoc,

Chlerin-toc v Iyothylon g rracud © &0 wee th ring resistonce, 1t etn
sl Meed e sedils tae bopet provertaios of TV L 1 logic 11y ropl oo
the 1 tter,

srturnted Lodvostors, whacs o thopopl o stie o Cuo coul inge with
stecllent wngin ring preverides o0 wall ooundt. waith avlon, lymcatyl
~nd cven senc thopmacs to,

;}; o O v of

A O o &

intorest duc Lo L8 woeibil ity of 1ts synthoele £row
sovLbetn o1l

Yrograia Towtacl 1s 0 troneprront ool or mede by condunsing
iriacicacthyloncda s ane with torenithr lic  cid 1s =n cxpeneive plrstic with
w-luole Lngancoring provertion,

Fhongloue oxadc o0 ors vl cvictnoine Lol resistance ~nd, blcndcd with
sudretyrone, v Uoccoanr coamerei-l Prepes1t 1o,

Polysulphoncs Boveoseod veoful olootran ? proneriioc.

Polyraades on Ucir Jericotios e orcilar grur of Luapernturc resist-nt
Sroduces withy ar C0atave, o xocllont clootrasoi preportice.  Their high price
Lie2t thair uee o specacli o oolicctacn.

In the next seeticn o0 U prpor sen ncw duvelepuacnts in synthotic
fibres cre wontiondd. )

L UG silk Taxe rabee "ac 0" as Loticved i oo - polyacr obtiaincd by the

~oadensttion of wedensio Crenrhosylic coid ond g nne ia(4--. 1ncoyclohexyl)

[

wethenes I oo lre Gy o -0 podd sregresse an frsilcn Sriel,

Poly prrovthox bonzs te b3 been dovedopoc in J-prn ~s oo =il 1ike fibre.
Sani-coanerciol procuctr oo f Jeelene nd syaltics etie PVC fibres ~re ronort 4
waile o owool=line fakre o wed on ~ vinglahle side - vinyl rleohcl cc=pelyvier hes
boen preduccd an Japoa,

Uoter solnble pels v 2o uext o 1cfly eensiderced ~nd - short scetion
10 deveted bo ot lae o loctoacse,

Poly, optades, phoior ¢ lymers ~ne prdi~tion polymoriz-tion meke up tho

fincl paregraphs of the PDCT,
s i o
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Selected Producers of .ew Polymers

A. Plasticeo

1. Commocdity ~n! .ngineoring

Plastics

4-methy ipentene-]
Polybutenc-|

lonomers

Chlorinatec Polyethylene

Injection Mouldable
Polyesters

Hylon §

Hylon 12

Trogamid T

Polypeptides

2, idigh Tempereature

PPO, ioryl

Polysulfone

Celeated
Producery

1CT (JK)
Mobil (U)
fuels (M00)
u Poit (US)

Hoechet ("™G)
Dow (Ui5)
ICT (%)

Showa Denko
(Japan)

AKV (U'elluna;
Glanzstofl (..1G)
Teijin (Japan)
Hoechst ( "7G)

U.L. Topartment
o1 Agricul tur
Taels (001G
omzer
(Swit-oerlond)
Dr. Plate (1G)
Toyo lcyon
(Japan)

P
/

Dynamit ‘olbel
(*rG)

Jeveral

GE (US)
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Stetus DM,
Commercial Propylene
semi—
Sommercial utene—1
Commercial Hthylen:
Commercial
Commerci- 1 ~thylernc-
Semi-commercial Chlorine
Commercizal
{ ommercizal
Tommercial

Commercial
Uemi-commercial

cevelopment
Commercial
Comerciel

Commercial
Commercial

Commercial

Semi-commercial

Commercial

Union Carbide (US)

Du Pont (U%)
Monsanto (U%)
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Polyimides

Polyamide-Imides

Vaiter oSoluble

Polyethylcne Oxide
Polyscrylamideg

Polyethylenimine

Thermoplastic Clastomers

B, Mibrec

Ciana

Polyesterether

Palyvinyl alcohol/PVC

Casein-acrylonitrile
Polylactones

PVC (including syndio-
tactic)

C. Fhotopolymers

5. Printing Flates

American Cyanamid (UQ)
Rhone Prulenc (i'rance)

Amoco (US)
Heatinghouse (U5)

Urion Corbide
Jeveral

BAST (#RG)
Dow (US)
Chemirad (US)

Shell

Du Pont (Us)

Polyester-etier
fibre Dev.Co.
(Japan)

Kokoku Hayon and
Pulp

Toyo Rayon
Kanegafuchi

Rhone Poulerc
(France)
Montecatini (Itely)

W.R, Grace (US)

Du Pont (US)

Time (Uc)

Union Carbide (US)
e (U9)

Dayer (I'iG)

BLOF (i3C)

Showa Denko (Japan)

Commercial
Cormercial

Commercial
Commercial
Commercial

Commercial

Commercial

Semi-commercial
Semi-commercial
Semi—-commercial
Semi—-commercial
Semi-commercial
Semi-commercial
Semi-commercial
Semi-commercial
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Poly 4-mcthyl-pentone-1

In 1965 100 intreducod "T." 4-methyl-pentenc-l polymers. The monomer
for thoat ctercorepular polyolefing 1s made by polymirizatior of propylenc.
YPX provides »roant r oting balance or propertios - low denaity (0.83)
transpercncy, goo! btomporature roastanc., oud o clectrinl croperties. The

3 ! 3 A i 5] . N
metorial 1o hawh prices (0 w0=- 1,077, s veletivoly poor load bearing

propert o anu v orocastance, wxbibaoo coltness and G40 Whlon aha fab per-
meabiriity. 1o propertycs have Jdarooton oo Tor iy otien mouldod trange
percent leiw ro, Pood hourings, medren!l componcnto, clentrios b conpon ats,

automotiv. lignt housing = =mvversl packaging applications are under develog -
ment ¢ arc copoiynmor: hich offur improved propertios, balwero, medical
(e.g. syring o) ond autouot.ve applications ooz T1eht housings) apprar

to ofivr the greatest opportun: . . The high cort eng scleotod preperty
disadvantag + . limit PX to cpeclaiity opplications rathor than as a

replacement tor the iarge volum:, commodity plectice cuch am polypropylenc.

Polyluten:-1

Isotectic polyiriten. =1 (ecalled polybutylone i, sora countries) is a somi-
commerc:zi olelir polyr v with promising proportics indicatine usc in pipey,
film, vire coatinge, ad csiver, wjeetron ant bHlovw moviding, tloding,
colouring ana otl.oy aprlication . Ucraorcielizetion v soen slowed by

processing proclems rotatod to than pelyror's woae

)
-

cpveiallin phascg
the nced for copolymer 11 corinan cpplication. o rolntive Iy bieh rew
material and polymeries tion coets rolative to otiny ol Jinoderived polymoers,
The advantages of polytuton=1 includes oxeocl!-nt onvirepas rtal ¢troeg Cracs
and cold rlow resictune , hagh tomperatuce copebulities, »nt good burst

and tear strength. Tno tac ate s ctetee pelyimton =1 ipe has Leenueed tor
several cnginceracd pips applicrtions (Cope v tor distriiution) ond s wde T
evaluction for otl.ro ( ot vat r pip 1n particulart, In Turopo, larg
diemcter polybuterc—=1 wotor and industricd pipe are wuber evaliatcors Fiim
applications undor study 1aciude tortilio.or tog s, conpume r producs bage fdis
shrink film (mcat). Covo yuces for cocting of cortoar wres {run ot alower

specde) has been under dovelopmo.t; Ligh mol.cular woipht polybutenc-l

mey compete against the pelyisobutylene for het molt ndheuiv op it is

T
»
-
b
e
oy
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blended with IDPL and polypropylene to enhance impact strength and pro-

cessability. Uolour vompounding ic another potentinl outlet as higher

filler loadings reduced mixing time and good wetting propoertics have

been noted. ligection and ‘lo moulding w1ll probably o limited to

large itemo cuch av mile craten, rrices in the T, currently are in the
v0,30-0.40/10, range and might te ac lov nr 20,20 in the future depending

on seversi facter: such as plont size, rew matericl cost.
lonomers

The polymers were introduce’ in 1965 by Du Pont ("SURLYI™). They
are essentially ccpolymers oi cihylene with methoerylic or acrylic rcid
partly neutralized with cations such ac sodium and zine, They offer a number
of property improvomonts over polyetihylens, particularly in peclaging, no-
tably susrior to o1l ovorrler, olority and punctwe rosicionce. ror oin-
dustrinl mou pding, exXcellent ampros frength e 0 ooor ottrioute,
Packaging opplication proiat iy acoounted for well over 0 o 1560
consumption (. .p. cosrusyon ooaty o o peper ant roiloy cokin and tlister
packaging! ui uce for tlow meulled contoiners, ingoction moulded com-

ponent =, Uootwerr {boxtors, top liftc, soi =, toam (incul:tion), nd-

)

hes.ives, porter | cxpanded wo, Iryee - an 100 were an the J0-50cta. /1b.

range but could decline oelow A0zt 10, o volume 11 -reases.

Chlorincted polyetiplenc (1)

Althowget not Uew' (Hovehot 10 Germany hes ol red PVC/CPT compounds
for many year: ! OP0 i goandd o nereooing roceptance 10 the LD, and
more recently in Jopan an o impact motitier for PVC, 0 1s produced
by gas phose or slurry chlorination of HoFT (L0 7 1o uwred by one firm).
The type rnd aoiecular velght cictribution of the P ehiorine content,
digtrituation, crystarlinity «to. influence Tinel propertirs, ' large
number ot rrades can be produced Ly i‘nntr(jlling thioee vnaacbles. Most
commer-ial Cr. polymer: osre barsed on 30-40 chlorin tion. Prices in the
Us. are s0=3% ota,/1h, Moditication o rigid PV vor outdoor building
products {=.g. pipe, sheet, tleor tile, windows, rainwmr, etc.) loems
a8 the most important applicction aree. CF provides much improved

weathering characteristics over compctitive modifiers, 1hile enhancing impaot
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and procceesing. Celendered [ilm and sheet may Lo : major outliet as flexible
procucts with minor wmount: of plgticirer have been made - replacement of
PVC would Lo the logies! coplacanent. n Japen, Shous  ento has developed

ACS, (the Come mine 0 00 b replaces the butasiene or U oportion of £_:g)

which report dly o lxbit- telicr venth ring end flame resistance.

Injectio. jloul . Lle ialyecrp

Tecnnic ! wmriove. i 0 Jurape ~ao Japan hove led to processable
thermoplartic palvor o (e d Love oxeellrnt atrength, hardness, uear re-
sistance, lou nol tuse uoaliion, gout electrical cnd temperaturc propertico.
These roterisle erv oxpect =i to comprie vl other cagineered plactics such
ag nylon =n’ poiyasetnl ri! rone thevmesets, Jliminstion of ;revious pro-

censing problems har boon cobieved b the oo 1o silition of nuclepting

1

egents — placy fivre, lacrescing moluculer wolpht ~ud developing cpecial
moulding conditions. Tne wresence o) inoxren ivo polycster rou matericls Tor
fib=ey 1n mony comtrics rofae A alrrootivenc: s of reduced prices for ihe

thermoplost o poi v oies (00 plovo vilog Wy o ocoe priced ot about L0,60-

o
La

L070ct o /1L s Jeypr oL In Jopna, theos Woowell o engmineering thermo-
plostics v the oo o poly o vanel Jovelopmernt, particularly ror
electricel sutomo. v t other indu trial comporicut:. In ‘urope, appli-
cations inclule merionis <1 products (o, genre), nrrauere (e,p. handlec);

chemical (r.p. vilven):

¥

“mplicrce howeee and olectricsl items.
Jdylon 1.

This butadienc b poly. or exhibit. the louest density melting point
end water cleorption o e aviiloile poly-mides. 1ie price/property belance
points tc competition o3 ' arlon. 1 ond 240 (Yot of which are derivec fiom
price sencitive noturn! cooior o1l), dovever, 1t i not likely to reploce
either in 211 apolicotic -« vinee 1te nriee i ct1le igh 2wl what appears
to be minor property il rormecs retonlly meke veplocement very difCienle,
Protuction 1 preseatly o Dwope oul Jeorn, Moger aeoos will anolude | ato-
motive and indu~ cial tuls e pecke Ao Crire towdocd products requiring
good dimensional ctabiilit o Ligl o pecdeannes cire continga; monot 1l lament

end fluidized beo coatings Teloatively litile »epl:oement of the cheaper

commodity nylons (¢, o/u) 5 orpecied, thus limit.ng nylon 17 to a high
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pric~d vpeciclity m terial. A key determincnt in future pricing may he the
success of new butalienc lused fibres which utilize the same intermediater
required for synthesic of rylon 12, (lLeir tucces. might lower meterial costs
considerably. To dat , nrlaa 0 heo toos mest cuccesstul in “eplacing nylon
11 in Juropi. It suce as ngranst aylon G110 {and 11 in the Luited tates

fns been negligible, vapancese promotinnal efforts cie wderwny.

ilylon P

2 i

The U.7. Depariment of ferisulture has cynthesisel nylon 0 from soy-
bean oil ar ~ potenticl low cost rotericl with proportic  akin to those

of the other low lousity, lov moilsture nylons. “evelopment i continuing
with economic utilization of byproduct: =t1ll o pretl.m, In the UCSE nylon 9
(fibre) reportedly hon teown progucet vy telomerizution o0 ethylene. Jopanese

scientirtr lie o synthesized nylon ' tv oz2ly. 10 o) Spoerm ol
Trogamid |

This Juropcan produced pelyemid. 13 treneparen® and ha good surface

hardness, clrinb-gc o0l low creep, comses er 1o onein e plastics such

as puiycarbonate, nolyacetsl =no uvlon 7. 1t 0 conconontion product
of TID (iritexrsicthylonicdizmiv | ~nd te vepbtholis wera, pricad o4 aiout
S1.70/1e. Juturs prices will pent miialy on the cout structurs of the

T which 10 expensive Vel woe Lore thea .5 militon pow .o 1n 1968,
Polycarbonctes, metrle and to smoller oxtent othoer ovlons will Le the
replacement target of Trogrrie 7. ‘pplications alrerdy commorcialized

include transparent lousings, loetricsl and incustr i | componente,

Phenylene Oxide Polymer:

Phenylenc oxide polymere sove caricreinliced by Genernl Jlectrie
in 1964 and tradcmarked "TPOY, hey vore taghly purlicized heecause of
their high temperature propert:i o and Loviel polymerizetion +-chnioue -
oxidative coupling — itilized v thetr =ynthest. . Jhe .l gequent olg=
covery thet higl concenmtrotions of polyetyrone {0 pgo 0 ) coild be
iended with PPO led to an expmcion of ti. oiigin.d Tramilr . These
polystyreac modificd resins tracemarke. "Loryl” sacrifice some of the

high performancc propertics of I'PO but thoir lower cort flame retardanoe
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and good all~round mechanicel propertice rcosult in a favourabic price/pro-

perty balance and hove grnined stro.g cceepieonce in meny applicotions pre-
viouws ly specetifying ccetol, nylon, polycarbonate nad 20w ete. Turrertly PPO
(iteelf modifi. . ity polvotyrens ) roemnine o onagh priced (71,00/10.) reein
wsed meinly 1o 0 dectod Tagh tempercturs cloctrice bieleatronice, woter, mi-
litary nd moedical ~pplicetion o o cordrest Unryl 1o specified for a number

of prdlo anu televioion compor«: to: mny tuoanhess mechine housingey ~pplianc,

!

perts; watur componento, (v.0. tumpo, sprinhless =00 various clectrical/el e
tronic componcnt:, coryi (o lilled s opricod Jrom L 054 - OU770H, Lnd now
grades sre oXpocte to boopricos leyer mnoanly to cempete witl hagh hogt ADD
ard relcted "commo 1ty polymerc. (v ta o mio 1970'0 consumption of modified
phenyleie oxidt pelymer:s could pose 15,000-00,000 tont 1in tho Unitoed 3t tes
@lone, The furthor “evelopment of oxidative coupling portende [urther break-

throughe 1. polynor synthesis,

Fol&;zulfﬁ;};;x

Union arby o oantroduccd thie high temperoture meterial in 1065
(it 1 irecd on tiaphenol L and dichlorodipiicnyleuifons ). lpplicetione
have boon concentratod in +the electricel/ilectronies field (e.g. conncetors)
and plated appliance corpononts, ~utomotive and aarersnit parte, an well ag
severel specil o Liod procoucto, agh prico o L0000 o n failur 1o pone-
trate wire coating hrw  ramptod dartiod ndee to less than 000 tons in
1962, leplaceront of (hormopi 1. (o.g. spocial purpesc phenole, CAP) ar
elactrical products suct o ciroult Lroaker may oxpant production in the

f“t\ﬁ‘i .

Polyimides, Polynri «-imide:, Polyciter-1mi oo

Usnge o those hgl tomporcture polymeprs hes heon conocentratoed in
electricel, aerosrace oo iy ry markete vhero perfarmanco rether than
price dict tes moteritl peoniie tion, ol throo motorials are ueed oo for
wire and cavle vorniches 0 roscls: poiyimid o aro prodominate Cor high
temperstur. 11lm, moulu.d amponents, adlesives o reinforoed plastic
binderc. The pelyimides ar (he rosetion products of lianhydrides ouch ae

* pyromcllitic dianhydride (FMM) mnd 3, 3, 4, 4' - b-nzophenone tetra-
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crvborylic acid dienhydride ("™MA), and diamines euch es mephenylenc dia-
mine or methyl nc dieniline. i emide-imides are based on trimellitic an-
rydrine (TW4) . certoin liemineg; the polycetoer-imid o arce produced by
reacting MA or ather ot driacs witl arometic ciamino s and polyalcohols.
Cire enamcl rned vernmishes wil! continue to Lo the Yirgoot outlot followed
Ly iaeulation cilrc ueage for chesaives and reintorc.d plestic banders in
superoonic airerait 1z cxpeetod to inercace eubstinticlly. troprictary high
cost cquipment 1 roquired for Joiricction of filmy movlded perts and ce-
veral other item: . oales volume wiil oo row but dollar valuce will be high.

Folyimiio ibrcs are unier uovelopment,

Fibres

m
i

Gione

M Pont ranounced this new "silk-like' fibre in 1067, Initicl use
wns in women': Ligh fashion {zbrizc, but futurc s-lec ore expectad to
include e mucl wider scgmont of the eonsumer apporol Jicld and eventuelly
induetrial fatrico. Tho Dire cample s o anne indiesto Gilk-lilo pro-
p rties phw goow colour, clority, fumen tonsl ctolality, drope, wrinkle,
plest an! ¢r.ov v risistancs ~oo oo of o re, Introauctory prico: Werd
59-4/ 0. Cirne v oprotocly dorived from o oodicancitior seld ond the diloming

Inr

vie (A=aminocycloncxyl ) moty o (PAIL Tho oo synthosizod Urom bu-
tadien. cd to dirmain crom -~niline st formal  Lydo . tom foreeniots in-
aiestee » volume of 100-200 miliion poundc by thoe lote 1970':. Other silke-

liko fibres Dove ©oon ooyrth o1zod in Jepen oo notld Lelow.

Polyirtur—cther

Ttreo Iopan o« componics - Uiteubishi Chomical Industrics, Kokoku

Rayon and Pulp o, and “oiwe Spinning to. formed the Pelycestor-cther
Developront Compary to promor:. thoir joint offorts on - silk-like
fibre "A=Tc11", Cterting fron phorol, tho synthiosic yiolis the lincar
polymer poly (parnethoxyswncesto ) or Py Toportadly, tboe fibre hee
fetter alkall rooavtance then polycstor Jibros, cxeols nt w other re-

plutance, gool clasticity, high choinkage and 1 readily dy-atlce. Prices

wore about .4.%./lb. in 1968, Juggested opplications includc clothing,
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houschold fabrics -nu industricl itcms,
Locton. 3osud Fibres

#ivres bosed on polypirclectone hove becn procuccd in semi=comrcrecical
quentitics 1r Joprn ane the Urated 17tess Other potential ond uses include
Filio -nd ooty nedien] sutis oo mie neuld.c Frodvcis. Ono Jopancse firn in-

1

dicntes tnet theuo fibres moy boe cowpetitive wvith Eprniucx. Several lactorcs

i

have been under s oudy - pirclolnactone “pPpLoYe 1o feveured becrusce of its

8upcrior hydrolyeis rosictaincc.

FPVC

PVC homopolymcs ond copolyricr [ilrus arve boe.wn

usege wirere tleir chcicicerl resistonce, flame rot-rds

produccd feor limited

£iCu,y low melting peint

collec*ively were desirable. For. reeetly sirms an Itely, ironce ~na other

countrics hav. developed syndiotoc

. 0 . . .
uscd as nigih oz 13C°C witheut shri.)

tic PVC polymcrs whiach ropertodly carn bo

)

Sy thereby onl-neing weshing in hot

watcr ~n. . Xposure to most ury cloeondn, selvents. Continucd intor. ot irn
flemc-rotard-nt fibroe is likely to licronse PVC brood fibr tl-onds. Low

tenperature polymerizotics is - Loy aspeet in the syntheeis of thesc syndieo-

tectic polymere.

EVO/Polyvinyl Aleckcl

A vinyl chlﬁride/polyvinyl cleohcl groft comclymer has been doeveloped

by Toyc Ciimic: 1 vorprLy in Jepean. Colled “Cordel~'y the fibre reportodly
has wool-like propertics, Soversl puldes hove beun anownced, including

& type wiidch in sulf-uxtinguisliing, vreily dyonble, ~nd hos ioou utobility
and abrasioi resistrne., -urics vhore {lome reterdonce is needed will be

& major ol jective ~f tiis fibro.

Heter Scluble Folyners

L.
.- - e wwa

Folycthylonc=oxide, polyacrylenides, and polycthylerimincs arc not ncw,
but they hrve 211 wndergone roncw.d growtl. in ricent yorre duc tc cxponsion
of old mrrk.ts -nd devilopm nt o1 now once.High molerular weight polycthylenc
oxide is us.d for sizing: cf ¢l-ss filre anl other textilep; friction re-

ductior. and coagulation (yining, ;@irolcgp), industrial ~nd agricultural film

- e——-
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and several speciality uses, including pharmaceuticals. Prices are %0.60-

El.SO/]b. in the United States; polyacrylamides are the largest volume

material of the three (U.S5. consusption abeout 10,000 T in 1968): they
\ B3 [} ¥ J

are used as co larnte an @ oier toeatient: Linin ) as dr, strength resius
— ¢ L‘

X

and retenticn aids oy the japer Lnductry: for friction reductinn vy pe-=
Yroleum prnducers. Acrylamides e ol used in a nunber ~f water irsoluble

applications, Pecivetuylenini rnes hove round widenins use as a paper industry

drainage age, flicvcculent, adhesive =ra for varicus textile uses. Ccllec—

tively mere than 40,000 tens 1 *nese polymers will be used fer water

soluble applications irn the nited States by 1374.

Thermoplastic Zlastomers

Styrene—butadlene~styrene biock copeolymers coumercializel by Shell
Cheniril coffer the properties ~f elastomere and processability c¢f thermo~
plastics. Uther firms (e.s. Phillips Petrnlewn) have developed compe-
titive products. While volume 15 still relatively, osmall, rap:d srewth
is expected during che next decade. Wioth rnly sli-ht ad justnerts, con~
ventional injections woulding: machinery carn be uced for the SBES polymers.
Most of the 1964 prnaducticn wis diverted t- shoe soline applications,
sponge soling and processin «1ds; 1o future yeure ~ther growingy rutlets
will include coatin-s, adhesives, het melts, pharmaceuticals, various

exiruded prrducts, tnrs, wire and cable.

Polypeptides

Several advances have Lernn made in polypeptide derived polymers.
Production of proteins from petrrleum has received censiderable publi-
city. Less has been said on pclypeptide fibres, films and synthetic
leather. In Japan, polyglutami: acid and polyalaline fibres are under
devel~rpment. These silk-like :aterial: are readily dyeable. !I.5, research
groups have produced films frco jpelypeptides with -ccd mechanical and tem-
perature properties. Severil ! parese firms are now ranufacturirg synthetic
leather based on poly (R-methyl-l-glutamute) which s vsed fcr shoes, in-
terior home furnishings, etc. Tais rglatively new product is expected to

achieve further commercial success in other countries.
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Photopolymers

Photopclymers are used in the production of printed circuits, integrated

circuits, industriil etchi and morerecently for plastic based printin
' ng, y P E
plates., The latter applicatinn is intensive effort in many countries fcr news-—
paper printings (pnoctoengraving cr photolithegraphy). A diverse nwnver of sub-
strates and phctopelymer systens have been presented to the printing indust:
i PO Y p I 1

for evaluation. Polymers used include nylon clyester, acrylic olyacetal

) N y POLD ' J y POLY )
polyethylene rxide-phenclic, DAP and others. The plastic plate is intended

to eliminate scme of the steps currently required in newspaper printing.
Radiation

Radiation polymerization is gradually becoming commercially feasible
for an expanded number of products. Already it is used for curing of paints
and certain fabricated plastics; graft polymerizaticn for textile fibres;
crosslinking nf polyethylene fnam, film and other substrates; wnod/polymer
building items; production of "hard-to-make" copolymers, pclymer degradation,
end mcre recently polymerization of pelyethylene and polyacetals {semi-

commercial).









