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Pa^  2 

Duo  to the recent demands in aeroopcce and et ho-* technological aroas 

,. ia.^hU- T)-Oì"CEO lia;; ì--; .-n r^do   IH  the  r.rolaclioìi  of ha{.;'ù  temperature ""' 

-•«. ••la'ip  aarticuT~éT,   fx' u ;c-  i.:  at   c'hiòbal   an-'!  therinal'iribuTati oa, "paskets, 

,,   ..;r.   tub'r • ••^•' •    >''''•--'   it-^.".  curren  17   r^!,;  f-om organic polymers 

.     .,.i;   .,o ^ of   ,it ,c,t   iU.,:,;  ,:«>;,   cV.:.t.-.  aai r/oluod objecto.     There aro 

,.   ,, , + ...„    •    ', - -   t»'oìr> avaia " ado   to achieve  the  principle of. 

t;i;;n ntiffeaava     ;^:-._:qnVr:.::t_j:::.; ara-   P'V'Xà.htUb:0::- 

^    Voivcon : ••'-•   io i h   ;  +'<••> important   advantage  of easier  control of 

,.   „  v ,t    ,,,,.  ..;,. .^..V1  -•-, ;, ,,  th ; a^eaert  tir.; that  both  the monomers 

,   ,  ..„,   H_  ,,,;,    •••-,•] i ta  r-oinaahat  cxoonsivo.     TLJ  following  types 
"1 „ '„"LLC ¿   cl. A*     w í **^     ;        .= --•.= - ..     . 

t  . ^^..^     .-,.-;.- •••1'--ly   -,redact :  "re   aaaeiitly ia an advanced 

-'ate  0." "• "ivoiop"".''- : . 

T.   Po1 y;'ai dee  - daoaatte polybr.iclos  ara derivad fror: a^oratic dian- 

-,..-. ¡ ;•.,-. JJ^û n-r-x+.'c di  -"'rtc-r,-cr f -'a.i aa-oaaH-'  o'-apouf.ds-ccatair.inc bot-h 

a .-• ide  ''ad  ra :\'; drido ,;roup,     The highly  Kitv.an >,bla nature  of the 

-   .,,....,-r.  hpT   •> ••^r,1vd'-à  t^h^ d'.r.^a',   a-miao"is;  a—ctical  and successful 

r, ,    -..: c-,  jr,-<n G..ca   a-icful  a-h: oie;, a:;   fibre-,   fili:,;;,   tubea and sheets. 

--   .   ...,    --.p-.w-t.r +:,.--»j  b-   .   n-r-1  ocraideraule ararroaa   in  th..-  ae/ntaasis and 

- a r •—-i irv.i  cf   *ha.—   a -.tc,: 'h' ; :     U  i-,  di-   to  th •  .o!lcain<r reasons: 

a - II: gh  moie^al-r v;ie   '   n'.-dy:".n? :"!••:•   c-i ao ;  h-,  :a^aa-ea  stepwise by 

- - 0" a LOIV.V-   f.i'l  rLhc-"h\e  ta  ot^da   nrV-al --;•..- -1   p ..ccuy_soij,   and 

b - lV.c'.\ mol :-ala:^ ueh.ut  "'o'va.ic-h,1   ; -ca-i'v;. ^r:  ,  :r.  ba  p-epared by 

_r/.f -, —ocra-iure  ao'yca  d-aa-d'.-.a ia r.olu- éo:u 

rilT.n,   coating1-:,   fi'-.-rc--., ead oihea  .>l\i"3cts aao -ade   fron  -ha nolycmic- 

.-ta s-aatica^  a^d   the  ;av >• ^ t- •••,, - ' •-    —    •"-*- -<-..., ^   >,..   10   ..... pciy 

• .;,,,      r^ -0u r-,„;   ac•--.:.-v  .i.ò  raadac:a; a pcây:a do -  hapten - ahich 

0..- :'./•„  racal1 av,   clo^ tried   -a1  mect.anica]   proper, i e-  at   elevated tem- 

- • aa-jn  Ci.cn afte-   icv; ncriod-, of -aeiap-.     In   -Idi ti or   üíOEO favourablo 

•..,   i'iéaa, a-*v  -^ta'acd -;her   sub^oetc1   to   tac  „av'^oraunt s  of high 

-iL" ^ aad'»'   radlatioa.   hiah vacim^j   cryo-g-nic conditions,  and hot 

cay ;v c  col vante. 

^' G 
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:iwi;'."v! ; :'PP1 TPH 

lnl.:Ti'Ofi 'ivi   ',', trc'C.'u.'ü-á.-v. :   P,v.:;.-òi-.c. Pi. PPT.PYPP    C; 

Development   of  th.:  p.; Irochesi,:   í   i :;u'i;;trii:i'   in 
Düvolf.piii.;-- P..un' ri .0 

>.ku,   UPoïï,   ?(   - jl   Oetoücr   Jpo; 

SUPKIKY 

THE raTROCHIMttSrc^ POLYMER^ 

0;.' 

iL   IP.rK 
Polytechnic Institut':   ••<" Prvoklyh 

Unitod. Ct.-'.tcfj  ,)f .Jüoric v 

!'>..';,   At i-in 
ür<,¡v: Pr-hiirmru \y  P. 11^-j 

Unitol Pt:i;,CL-  -J.   ..:i.,rici 

Duo   Ln tho  rucorb  •'..nr:nd3   in  ^onp-ce   uid vkhor   tucjhnolf-^ic.-il   -.a-rii: 

considor-rbU   i.rtfrr,!S, h,r. \.¿.-u i:.-du  in  th,   production   ,f hi,Th  tonner-turu 

mtoriaiG  p-rticujorPp   f"i   u:o.<  v.   KeoirP-:    •:::•   'dl. rr, P¡   1 n:-;' -.!, j. ...t    - iskotr 

Ploxible  t^bin;  -\;id    ':..';•     tis^r i L.v;.;.   oo.-rvnU.y  o oP„   "iv,    r-í:.-.,;uc   p  iyr^ro   in 

tho   forn   : '   r'ihr-;.-,    P.lrr,   >.•:>:.   :',. ¡ ...   •-,,;    .   PPì     P;,.-:co,   Ph   •.-.       r..  <:f;.-, tl_ 

tiilly tv."    v/-.:;h.'i;v   •.; + •. .t'-  -WMJ-P _,   <- .    ,-,,I>-.r,    M,..   [ria,j,pi        ¡   ch-¡r¡ 

cti^fonii-p   p. PK-- Vü ; io   ti  ::   :r<\  p- : v. PPiViv':. 

Thir:   po^r    Poro-rl0 ;.•       vsob r  • í      ^PcPrjc   i  thuuo   tw     tynoo  <P 

procecc  t.    th.,   ny:::,h.;S'.;     ;' j..;-t,  r.."u t'v.t   >-P'/MC^.I. 

i/  'lh';   /1'-w-      '-:      P;r-'   — ^OOH o.;ed   Lr.  thiy  >n,por rr,   those  of  th«..  outh^rt 
y^   ]\   *:   f   --oe ...;oonip !-• PP;ci   tho  vi.,;';-   -f xho   r:-crot'iri'it   of UNIIiP. 
i^is d-c^v,!.:,   no:   O ,••;.: r^^.'PiOoi without   P- rnol   v'ditir", 

id.6>PP"7 
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The synthosiB of polyimide is carried out by allowing pyromellitic 

dianhydride to react with an aromatic diamino in dimethyl acetamide at 

25 °C to yield a soluble polyanic acid.  Such a solution can bo used aj 

an enamel on a substrate or directly to cast a film which is then thermally 

converted to the mor:: heat-resistant polyimide by heating at 300 °C. Th: 

thermal stability of polyimides as measured by TOA indicates a 10yJ weight 

loss in helium cr air at about 6OO C. Results of isothermal weight loss 

experiments conducted at 450 C in he1 '. un show only a 5'/* weight loss in 

more than 16 hours. 

Syntho3is of Polyimida 

HJNRNHJ 

>' 

0 
11 9 

IO-CY^VC~OH    : HO 
r CV.X^CN. 

L    0 

> _ 

3« L 
XjkJ 

1 
N-R — 

\ïl 

Soluti! j polyarni-: ic*J   InsoluHc polymi k 

Tho DuPont polyiuido products include tho following mataríais. 

Form 

Film 

Solid 

Liquid 

Fi bor 

Polyimido/Olass 

Fabric and Roving 

Preprcg 

Namo 

Kapton-Polyimide ?xlr\ 

Vospcl-Procision Parts frcm 

Folyrior 1? 

Pyre-!!.  L.  "rvamols and 

varnishes 

Ho name yet 

No name yet 

No namo yet 
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^:^0^PolvÍBi-d-<t..rAlí3^ KaPtcn tyi50.K has bcGn USGd successfully 

U  durations ovc'r the temperature rango -269 °C to 400 °C. At room 

t.^raturo Ih, prop-.rtics of Canton and î'ylar polyester film arc similar. 

Hoover, a.; th,   tamper:-turo i;: incr.as.d or decreased the properties of 

!   -r-.r» J tb-n those of îlylar.  There is no known organic 
Kiot'Hi u''e lee; aii. <- --J 

,., ,, r,. ,. .,,, j-i-n •;;'  ' ir: infusible and flame resistant. 

hapten <  xa o. bon.-, od by adnesivos to itself, motels, wood, plastic 

1 *-, n*v- rilm: 't can also be laminated, mctalized, 

• • -,.. ' fr^'vd  The polvimide adhesivos show thu excellent thermal 

' :.i -i t- n'   *h-  -v.rcnc -»•.-»V': )-, bu: this far adhesive bonds which have 

, , .  , ,..- „..,.nr -•- -»i*th" lew-r than the comparable commercial [-.-••ja retain jd aac. s .e-.r ^ -. -n.. *-'•- •- 

-,.,,,.  nr ^l-ainrde bonds retained over 50,' original 
.••.(iYy'ih-nol ios.  :.r,,.v^,  i-- .--^..^ -- 

.', ..r-h afeor cxnonuv ^ ,00 °C for 1000 hours, whereas all other 

,'uiW. Jv.s los, all nir^th aft,r only 150 hours.  In the same vein 

'",'..,   , ,„ir^ .n -a—, of 50;! original bond strength after 24 houra •)dyinud.:n retan-vjc a.i --^- --••» ^  '    -> 

, •    „t„r, o- V30 °r v:hilo exuex-ohenolics had completely dot ori or- 

~,-d aft. r one hour at this temperature. 

^plicP.tionr for thir polvimid; film incoio: wire, cable and formed 

- -i v,rn 'i-ibl- printed circuits, naniot wire, transformers, caoacitors, 

ra-netin and ^ ssuru sensitiv, tapes, hose and tubing.  Tan- of these 

,,.. rw -r '•- f=>e: that the excellent electrical properties 

\\, ,nton .uch c., rUoloctvic st-o^th and dissipation factor romain nearly 

, ^t--t nvor a vid. range of temperature r.nd froouoncy. 

Inasmuch as Fapton has no molting ooint, one can conbine Teflon with 

uV.i7ile to giv, a he -.t-soalablo structure for fabrication purposes. 

T-.U3 combination is knowa as Canton ^e ~.  In addition .0 th, hoat- 

^aiabl, surface the coating improves th chemical rosirt-nce to baEOB"  - 

r-r--<   \r.i-.U  and rluc.s the rate oí moisture permeability and of oxidative 

_ec aooet + ion. 

Vespa. Thf- rigid solid form of the- aromatic ncVaimido is called 

;v,lvn~Sr%ncJ parts made of it are sold under the trade name of Vospel in 

run najor tvpes: on: is formulated to próvido lew frictional performance in 

s>..al3 and bearing applications! the other in devices such as brakes and 

cdutches. 



ID/WG. 34/31 .Rev.l 
Page 5 

The Pyro-r.L. damala    represent the liquid form of aromatic polvimid n, 

which aro having tho greatest  thermal  stability,  radiation,   solvent ami  cryo- 

genic resistance  of any available enamel.    These oropertioD have  been utilised 

in motore:,   generators,   transformers and other machino parts which or-ara U: 

continuorn.1'..   a1   temperatures  around 220 lC.     Tho thermal  stability ana v.-ry 

slight   tcauency te givo  off volatile    materials has  led to ita usa in sealel 

relays designad for use in vacuu.n. 

II.   'Joly-amie. a - __imi.de s  -  Polyamido-imides are  prepared   uy  th_ reaction 

of àianhyclridos with diamines  containing pr .formed  amido groaps,   by the 

reaction of taimo!<ctic  anhaaride • cid  chloride with diamines  or  by  the 

reaction cf diarevt.j.; ri*b   ulaahyeridos  conta: nmg a  preformed ini do ,rroup. 

Also,   a low molecular aajighi  aromatic  pclyamioe  with anin;   and groups  can 

bo reacted i\ith  aa  arerà   ir   diardaairido   te yi   Id ••   aola-mide-imido. 

The / mo_co AI   lalynea   er,  a material   composed of amid.,  and  imide groupings. 

It  ie  based m ."I.CCO trimollitic anhydride  and  provides  excellent   electrical 

and mechanical ''rop^yf.r-  at;  veil  as  outstanding thermal   resistance.     It 

is "being used in  lar.ii.na4 _s,   adhaaiv s,   moldings,   coatings,   and  films  for 

high temperature amplications.     The molecular weight   '.rid molecular weight 

dibtribution cf thi3 polvmer  is  controlled  to give  optimum performance  in 

coating applications such  a¿  magnet wire and  capacitors.     "Inamols  can  be 

prepared by dissolving LZ polymer in suitable solvent blende.    The wire 

coating is dried and cured at  high temperatures  to form a  tough heat 

resistant  film. 

The basic structure   of ¡•'ostinghouso's T^ryl resins comprises dirai ar/1 

oxide units  beaded v.'ith methylan-, bridges.     The functional   group  forming 

these bridges  is  generally an alkcay-mathvl  grouo reacting with  a ring 

hydrogen on an already  substituted ring under   ¡.he  influence   of Leva H acids 

in  liquid  or  solid  form.     ¡iomopolyrners  an :   copolymers  iievu   ta,en  made. 

The resulting materiale, are  UP „d  as varnishesi,   dry-type transformers, 

binders  in glass  and carbon cloth laminates  and as  varnish  in electrical 

equipment  for extrema service performance. 
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111 •   -^-^"j.1,.n-,¿";^,.. -T*   -     Thüsa pollers aro synthceízod by r«actin$ 

r,.i arömtic  tetramino with tho 'Hphoayl  orttor of an «-.romntic diacid. 

This-réaction io carri-jd out at about  260   C ovolvinj phoncl and '.rator 

n.,<  volati l'i coin'iti.ri;,.     „:: carta.'n  c"s(c  cur;,i¿:  n  ^r.^ioi out  at 

tompo-v.turo;'. m hrtjh r.'i <C0    C. 

Sjr.tl..-4 ::  -^f a ry;/(bp'-' "rifl->.zoj o) t. 

'V.-J 
•axtîv-w^^as 

H H 

U.^fî'f*2A,v)H4W 

%UXL: + w 
o.     «       o     ?ao#c 

^N-^-NM, 
vc-^V-c.^ 

u    %CC.H» 
H M 

tCCC 
\ 

w -Î^OH+^O 

The r ^lyb-T''."'^.^ ~alv.   ; ~.d-,  .Ver.   -'Hn-i-i--.v-- -,.-• ••«•.- -,mi dinhonyl  ortho— •' 

•v ' 'air': e Ì3 vory :jt:.t'.o up to 500 CC ar.ù 1er CL ouly abeut  20$ of its 
o o •••^' -'it    SOC    C j.a i.ali'.un r.;. a hoatirij rais o" 2.5    pe-:1 r,,.'.auto.     In the 

p~c .v/no of arr,   houe;;:,)   thcrrr.il  celiai da ti on is nr.cli moro rapid. 

.. •.lu.nba:- of po'1, ybeiiai.nr.d^ Lola:: havo bear prapared.    Ail  tha poly- 

r' . i propaacu rc~¿  colchad,   varyi ^ fir; ^ yr.U.o';  ¡,o <brk vro'.\n;    thoy 

a::o chaaaatc-iac 1 by cu.:, lor hydaolytic cí-abil-ity and i high dogroc 

of tlio/aial  stabilii;;,    'olybon-i.rrldazolo adhesive have not only  orJiibitad 

'.'':'   :":rv ¿i.'.l  la¡-  sh;<->v 3trc:r;thr;  corr.pavabl?  to those of apo:cy-phonoHc3 

but li-:o polyinidc-,  they ar- w.ctly auperior on  j-rpc.iuro to elevated 

tcnno;w'.Ar:,03. 



»• ^^tóam«? - Ai «oon a. tho principle, fer high hoDt P,.i:„ •„,, of 

«fWlic pollers wora  es^.blinhod  b; poljrct-^^s^tiTn .»roducts,  v,«     >- 

«•artcd on poiya^.yj. regioni..   Th.ir m-in "liront-ir,   lB' «h/ " . / 'u,vl ,,. 
tO obtrwn well   c-.ì..r..ll..!,   !u«h Jocular ra.hts  but   „nCe ,uch n r     ^ui^ 

I.I.. i.i    LOI.11.-    ,ii{j       ,njf     rr|tgt     lmportr;nii      th 

•KHIOfiCrs   -:r      i;.,.-.     r.-_V •. 

«l«.       -OiLCui.     o." t..»U   tyno  a ,aj bacod on  aranti c  chains  sur«   •• 

polyMtrr.V.r-.n^.^ch *mn,r   fold even at   !liffh  tonporaturcs  becau*. 

rotatif  ,v,i   ,AJ „Soi-rr.• „irgî, boni b.tv.cn  ta, pnr.,-conbin.d 

phenylcn, :ir,  c,n _:.y ) t, different  r.^i on  bc,M(Vn thj p]ncen  of 

--1"  0i   Dond  ln   -no Tin chain.     In faoî 
ropreacmt-tiv^ ca   this ^UCOB aro rigid,   \ngh mtitinr    -,n*,anac , '    , e>     »     -6'1 "lining,  possoss a yronouncod 
tendency  to cry-tail, r. : n.ii  a_a in.ir.l ubi 2. 

Already  20 yc-re evo Dr.   G,orfc0 Ooldfinrcr published a PaRcr on  th 

n/nthe-   :,a  ^r-,,-. -,-at:,cn  cf poly-;-,N . ¡yl.¡no.     î!o  Uaad  tho MurT2_ 

nttlnc v^r.ior  ,:   : .^dichlo^bcnzcna vita stallie aodiun, in di.xanc 

and  Dbt-aircd £i  bonz.no Toluoli faction ,,ni -h did not  molt up  to   ,00  °.'\ 

Hc::ovc:*,   .V. riolccuU- a^ht   of  ih< , no' ym- wr.n  only around  2'.0C. 

The  lato-   ~na brit  eynthwia   ,.>f poly-p-?honyl,„= was prepared  by 

ntr-£htfc^ard poly^isai-on of   >on2eno.     Kovacic am   his a.sociateu havo 

iVAir.i that  aonr^ pP- yr -..,03 ir r.  ,.-,t-,n  cc^atn, of LoWis aci-1 c.-.'.-lvm- 

CcOt.talynt-oyi  li.ÙK?   "T" U In   +'-,•     r,r-p-r, ,      „,-   , -, ,    .f,-u.     i.i  v.i.   ^r.s^n.L  oí   aluiunun cliloridc-f¿rric 

Cloridj.   boii~c.:i2 was   i">olv.T..;rizad   mdt v ^n i r'    .~,-,^ + ;„„ *•   • / 
'     '     11-v*a anaci  rni-f<    caction conciliions ( turnp>.ratauví! 

35-50    C,   15 rnlnaton)   to a Irovm solid vati-  6Ca yicL'5. 

Sooontly .uiothcr mcthol  has ben riovolcpod  by a group of chemists at 

tho Kcna^ito C!ic^c.'.fc-(   Lid.   in "nolana.     Th„v hav, eucalod  to obtain 

linear poiy^;,ayl,_  ,i7 tho  Ut ¡rrr ,    ».,ror>ofitun cf aromatic  sulphonyl 

chloridos,     Thov.  rD3Uit3 a mixturo  of 0-,   n~ and  :.~  nuUtitution.     To; 

instance  75^ of ,..-.-0d   t.rnhor.vls «;crc obtained by dooomnocinc b,nzoni' 

Eulfonyl   chloride  (1  noi.)  m biphonyl (I5 moles)   at  r¿j °C.    An  officii, 

natalyst is cuprouf? chloride. 
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Polymer 360 is 3**«* th«moplft»Uo mUim M»*» «pftWo of t%r*#t«f»i 

use ,t elevateci température; it  contati of  lin.• mcronol«icuio« co*- 

pO30d of biphonyl r.nd  phc-i  units   hnk,d to«oth,r  by eWtn or sulfur 

r.tc.13.    The polymer  is  ^ rcterize=1 by  the  folloni«« datas 

Specific  tjr-.vi-v 

Glass Transition Temp. 

Colour 

Mater absorption, 24  hours 

Flammr.bi 1 i ty 

Lié 

olour 

1.4? 

•olf-oiUnguiihiitf 

Tho poly (xy^Icnc^  belong to a class of Hnotir polyiwrt containing 

methylene cn¡~phcr:yl .no groups -,ith two .othyiona groun. bot•« ocmiooti« 

units.    The melting ?c:r.tr, cf tha isomers aro MI follows: 

110 °c 

60 °C 
poly-o-xylyl3:i- 

poly-r.-xy:viono 

•poly-p-xylylsnD 400 "C 

which sho'.is that only the Parai»om»r is of practical int.rott. 

Paryicnc is the gonsric nana for morr.bors  of this th.rmoplaitio 

„oiynií JcTics as thoy aro c2i.ig nroducol by  tho Union Carbido Corporati««. 

One roproBcitctivc  is P^ry) cno !•',  -. con:lctaly lin^r,  hiCh crystalline 

Doly_?fVra-xylylone.     Pr.ryUnc C  and -,   •.*•:  other r..^Mr»  of th.  scria« 

contain one vi,,  two chlorir.c atoms in 3«ch  arc^tio ring;     th .-y aro 

Bnwvhat loss crystalline  than  Parviens •'. 

The parylcnos  ~ro   formad by vftnor w.sc  polyfunction s,f pr.ra- 

^]yleno or  substitute  p,r,-xylylenes-  the   fir«,*,  star  of tho .vntho.i. 

is tho dimori/ation of P-::ylone »t about 950 °C  in th, presone* of .toi«, 

yielding di-p-xylylcnc which after sevor-   stops of purification i. a 

vihitc stable, 

CH,-/^KH3 

CH, 

CH 

CM, 

,Ok 
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erfttftUinu nmûoT.    TM® dim¿r i« pyrolvscd at  55" °C in a sublim«.* in chamber 

to yiold *\ fnonoracrl'"  l i radie-1  and dimethylonc-quinone. 

•\     /CH' r~\ «sv 

C^ling of  th    ,v.i¡i;irf.'  •.-PC„- to -   temperature  below 50    C  rceults in  immédiat- 

pelytwrisatior, -.nth  tha formation of linear poly-p-xylylcno, 

^^JCM,.— -CM|^^CH| 
Jit 

v'Aleh lias n molociuar weight of about 500,000. 

The  electrical   pv-epcrtias depend on the substitution on the aromatic 

rlllf.    Prrvlon    II  :tcelf can be classed as a  p rticularly valuable di .i — * 

notorial   became     f  iic  unaaur.ll'   low dissipation factor  over a vado   ran»;' 

of frequencies.     '.a >.   Glorine contamina parvi .nos have  higher dielectric 

conflt-.nts  an' i^ch  irs^pa^ion fact ars. 

Anotho- important •   -"  to arr.v. at  chains made up of condensed 

RrOBQtic  rings is  'he  svnthoeio  of so called  "ladder "  pollers.     Tho 

first iedder polyncr ras peparci by exposing noi vaeryl onerile  to  elevated 

temperatures •..•'•.ich cauro the foraaticn of rows of fused six membered rings 

by aloctron pair displacement: 

^ N- •N "^N' 
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This process involves stiffening,  insolubility,  and discolouration. 

Farther heating leads to  the evolution of II0 and to nromr.tizs.tion, 

•rncrcby a blrck,   cerrrl e + el / i::fu.;itle  and insoluble material  is obtainod 

--hi ah in its structure,  ccrroc: c .1:. to linear giaphito in which ono 

cart en atom of every rl;^ has teen replaced by a nitrogen. 

Black Orlo.:,  a pyrolc/.'-d oolyacrylonitrile  in fibre form,  withstood 

z-.-czv.-c to temperature:*  of 7CO - 300 °0 with a:i open flarr.c with essen- 

tia? .1" no loss in properties.    Various polydiono ladder polymers havo 

viu'o:; 3 is a member of a far.ily cf nevr carbon based fibrös manu- 

factured by the  ZY,  ^o.    Pluton B dees not melt v;hcn exposed to high 

•,c;,y--a-itu**os,  but   rather .-ubiirnos or vaporizos at  a rite dependent upon 

the Guvrourx'ing at.-.'.ofi^h';rc and exposure  température,    ^he  excellent 

hjgh temperature stability and resistance tc corrosion materials indicato 

j- I'.aMlity ef Flut on B in rica areas as high temperature  thermal  inou- 

la'Jon,  packing and gac'-.et"1 n,:,  and corrosi/;  fluid filtration. 

- *>ìlìU°ay.rl0aVì /•7!on-..">'-l
r-','.t A^CCy-nato 

Those structures have been prepared via tha following two-stop 

av.úhetic acutes: _ 

—^ w V CH^CH-MCO 

& 

o o u 

ß_>f/c> 
KICO      ^CO       HCO 

^
C
^KI/

C
\ *tf 
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Tho isocyannto end vinyl groups enn bo polymorizod under quito 

différant conditions.    Tho N-vinyl-1-nylon,  proparod by anionic poly- 

merization bv using eodiur. oy»nidc in N-N '"'IT,  vr.s cyclizod to th.   l-.ddor 

polymer v; i •'.'.;  "^"bisir.cbuV.Tonitril: -rrl U.V.   lißht (Pnthvr.y  \). 

Polyvinyl is< •n^ •,/aich cr.\i be nremrod by tho unc-.t^.lyzcd 01 "- 

morizr.ticn ^f vinyl isoo'/-.nr ".o in dilute solutions, w-*.s cyclizod by 

treatment '.;i'h x-rr».ys (P-thw-^.y '¿0. 

Tho products fren both routes wcro idoncicr.l p.nd, basod on chomic-,1 ~,nd 

spectral d".t"., r.ppanrod to bo laddor polymars of tho structure shown 

in tho slide. 






