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Dosc:l'.lptfon 

.·· ',thi!i;present lnventron'i·~ates to a liquid CQmposftlon, po~ble by the free-radlcal pOfymerfzation . . · ri>i.ite; to yfeld organlcglas~s endowed with a high th•nnal stabHltY~ . 
f:-;o - -, ,,_: s . The i~ventlon relates alSo to the organic glasses which can be obtained from said composition. 

In the· sector of the hlgh:~nspatence organl~gl~es. those o~llEtd bY means of tile polymerization of ~S{allyk:arbonate) of dltdhYtfine glycol are of c:on~idttrable lnterest:fR>ol:a:c:Ommercfal vl$Wp01i'lt ~ng to their 
p&rtlcular mechanical cha~Cterlstrcs, and chanictfi~str• of cherolcaf $nd ag•ing resistance~ 

..... rv, 

... "; 

. ~ · .. ,s~. e.g., F. Stn.iln; i:~opaedfa of ChemJCal;:PrOcesslng·;al'.ld ~lgn", 1• ed., Defd<et Inc., New York, 
10: . VQf~ 11~ pages 452~. ; :a.~cf "Encyclopa&dla:OO.f Polymer Science· and' Technology"; Vol,, 1; pages 799-foll., · :·. lntenickince Publlshens1. Ne'w York, 1964. .· · · '. 
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· · · However, the pi'OduQtS;of polymerizatron of bls(a~yl;.carbona(9);~f df9,U1ylene glycol suffer from a !imitation 
deriving from the re1atiV81y·~-yalues or their· he;it: dl!llOralon ~p.t~t\ire· (HOT), of the order of 65°C, what make• them unsultabfe lil appilcalfon8 wti-.n11n; blgfiip~rad.119 a,rii>«.&tures are required. 

. : ; . ·l~particular, ttie ~;r.y:otbelng p0fymerlztt<t~y1J15ns of:~ u$(Uli casting methotfraeulls endangered . rDratidl eopolymers, oWlhgtljthe pr&sence of ph·il~ena'of craddngduriilg polymerizatk>n, or at mould open­fng tfine. Said phenomena inaJnly derive from.the hfgfi shrinkage clurfllg the polymerizatfOn atep, and from the 
h!gher fnlgfflty of the potymm:tz.tes, deriving from tllelrconsfderafe.c:f(,ssllnkfng density • 

. · The presentAppllcant ... 'tound nowthatthe aboY.8 reportecfd~affectfng the prior art can be over­. ~e by means of -the llqukfmmpos16on of the .pre=sent lnvenU~;,\VhiCh can be easly pot~rlzed by free­,ad.rcar· polymerization, With ~JPY, shrinkage during P,OlymerizaUon~ Iii Order to yield organic glasses endowed wltti high values of thennal d.r..tqrslon temperature. . · · · . · .. · 
· ·• ·This Invention, theterot8~·Pto.vides a Hqilld'comp()$ltlon. poJym~iiz&bfe; by free-n!ldlca{ polymerlzatlon and 

30 With low shrinkage for p10cfu~ highly therinally ~1>re·~a111c_9ifi#e~; ~ijlcteiiztlc{ ln-;thaUt is obtained by subjecting to a lransestedfiCaQ<m reaction, at a temperature of bin:$<r'C. to 1aooc~ ~bly from sooc to 13()0C, In the preaence of an .llfk&llne catalyst, dfaliyl :cart>,Onale'(~nent A) With a mbdure of 
..:.... an eltherilnear, or ailJranehec:t .i1phatlC dlO(~B.Vlng from $to: 1,0 :a.man atoms (c0mponent B), and 
-an either linear. ora b~ched·alf Phdc. cyclc)Blfph&tfc, ot h~ polyol having from 4 to 20 carbon atoms and ft'oih 3.to 6.·~ ~ps (c0mponent C), · ,. · 
or, as an atterna~ with. 8.-mlxUai of: 
-(component B) u· c(eftnBc:l.heretnabove. and ·. . 
-a cydoallphatic cltf,)f (~tnponent C'),the mOfar ratio of (Co.nponent A) to· (Component B + Component 
C), orof (ComponentA)f.O (~nentB + Component.c?~•~ng·'~U.f'to, orgreaterthan 3 : 1; the amount 
of(Component C) In thtf(Component B+Colriponent•Cl•mfXcu,.·b81i1gequalto, orlowerthan-70% by 

· weight; lhe amount of'. (Coniponent C') In, the (Component'&.:~ ·~P$»nt!intC') mixture belrig equal to. or rower than 90% byw819~~ ~~d adcifng to the thus,Ot>1a1n~:~naea1'.(lfl..U01lre8.cflon; prodUct an amount · apolymerizatloi' inlllator,~from 1"to 8% bywelghttel_..'t(jtbe~htofaaldtransestertncatlon reaction . pmduct. . >:: ::: . .. ' 
According to the prelerrecH0nn Qf practlcill embodlmerit tfif!;V&Jues of the molar ratios of (A)l(B + C) and : . (A)/(B·+ C') are kept compttSed within· era- of fi'oni ·311 t0 128~ and: the (C) and (C') components are re­:· a~y present In an amountco~ Within the:range:of-~.ao~:8o% and of from20to80% by wefght .. in t11e·m1xture (B + C) and(~;+ C'). · · : .. ·:'::: :.: .·· . 
The (B) dials used forthe'.S>µrpo.-:ofthe preseint lnventlOn·~ ttj• •lttierlinearorbranched aliphatic dlols so containing from a to 10 carbon atmu~ Jri their morecUle. · ; " ··;> ·. 

'· Specific examples Of dlaf~ are dl$thyrene9lycOt1 liietfiyJ~~· .9fYCQf, · f,8b'aethylene glycol, 1,4-butane-dlol, 
1,~hexane-diol, 1.3-proparuHIJoli n~pentYI glycol; d'lproPYf•ne:glycol arid 2,2,4-lrfmethyM .3-penlanedlol. 

·-·: Arnc1ng them, dlelhylene:glycol IS:Pll'ferted· ···:,<:· · 
:.,, The (C} polyols, used tor:ihe purpo89i Of-tits preaent lnvenifan~ are efther Hnearor branched allphatlc, eye­. · ss loa!lphatlc or heterocycllc polyols, cont&inlng from 4 ~ 20 carbon &toms. and from 3 to 8 hydroxy groups In :/their motecu1e. · · . · 

·Specific· examples of polyQls suitable for the Intended purpose :8 .. : pentaerythrltol, lrimethylotpropane, dl­
pentael)'thrltol, dl-trlmethylol..;propane and trls(hydroxyethyl)isocy&.~-#Ste· 
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Aljlong the~~- ~iJt&~tlto1, tr1methy1~1propane and· 1r1scbiii~yi)1$ocyanurate are. preterred. 
nie (C') comPe>.rief~~'~ecff9tthe Intended purpose, ls ~ectea·tront·*-oallpl1ali~ moriocycllc or polycyc­

lic dlc:>ls~ with 1.4-Cyclc?~~ne-dl;.metbanol and 4,8-bls(hyd~:-m~)irleyclo[5~ 1.0.U]decane. 
The composition· ~1r19:1o the present- lnventlon·ls obtained bys ... ng frqm dlallyl-carbonate (A) and 

from the (B + C) or(B:+:cn~ by op$'8tfriqundertran$8$tdcation·.~lijons. Mont:~Cularly, the pro­
cess IS carried out by pJ~c:lna tbef88ctants l!'l_t6 fu:utUal contact. I~ the h•"'l .. ~ve •~ted proportions, and mak-

::::~Y:.?-•%£::i5*9~~== 
and:alkoxlde~f Of attailfijieta1; 11t• organic b~~and'the basic. i9n-exdiangtn'8Slns. · 

Specific' exampl~icJld&ta1y.ts are sodlµm .h}td~Xlc:fe, ~dlµ,n: ~-- socllu.m inetho.x1de. The catalyst 
Is acfy8ntageously WI~ fil: an amount equal to •tlElastt ppri1 (part Per rillilOn .. pri by weight);, relatively to the 
sum of, the weights· of (ES.,4: C) Oi (B + C') C0!,11PbnentS, and·: preferably liramounts eomprlsed within the range 
offrom0.01to0.3% bj\¥91gl1t . . . : . : . . 

The rea,etlonJs:~ntag~y~r,iieci:04Jturi,d119r,:s~·a ~rethatihe &Ysfl!lm Is madebOlf atthe seleo-

~~111:\li.P== and, after d&-mlXlng ~··j~fion of thf{ aq~(>Usi phoe~ itieiunreactechllaliyl carbonate ts dlSUDed off, by 
heating up to t"'1Peraf.\jres of the order of 120°C, under a decre8$1ng pressure, with end pressure values of 
the order of 0, 1333 hP~:'*28,8~ hPa (0.1-2<1Te>rr), and preferably of 1,333 hPa to 3,999 hPa (1-3 Torr, with 
the desired product being :obtained as the resJdu . .-.. . ! 

The comPQSIUon ~t1r.ai1y~bmltted, If~~. to fDtrati~n. after aprellmlnary treatment with activated 
charcoal. · ·· · . · ·· . · · : · 

The composltlOn accomlng iQ the~nU~ntion Is llquld ~room ten:'lperature, and has viscosity values 
comprised within the rai:lgeoffrQm 15~ 1l)'e:aWs'.t() 300.1 O--m21si(15 to 300) cat and density values of the order 
of 1.1-1.3 g/ml. · ·'' · · · .· · · : · .·. 

The composition oftlntpresent lnventlPO hi' a camplex •re containing alyl-carbonates of the (8) com­
ponent and of the (C) of(¢') c:Onlponent. kl elth~monCimar qrollgomertOnn, as wen as mixed ollgomer allyl­
carbonates of said (B)tind (Cfor (C')·cornp~rlfS. with'· the '.relatlve.:at.riounts Of said consUtuants of the 
compoeltlOn matnly deP8R,41ng.on ttJe ~81ect8d ~~los of-the (A), (8) and (C) or (C') reactants. 

This compos1Uon aan'.l)&ti'anstormed iritOcniJ8nlc glU&es, by meanii of free-radical polymerizatlon, with 
the usual "casting• tach.rifqua. · · · · · · · ·· · ' ' . · 

For that pUrpose, t0.f.ii•9QmpPsldon one,~~ pdyme~Uon lnltlator(a) ls(are) added, which are soluble 
In the same comp0sltt0ri~:ar;d !$(are) cap8bi•·ofgenei'atlng:fiee radicals •·temperatul88 comprised within the 
range of from 300 to 1~C~ · .· · ·· ~; 

Prefen8d example•'«such ·1n1UatoJ"s:ar.·C1~0-~1cartJOnate.·dl-lsopropyl-peroxy-dlcarbo­
nate, dl-benzoyl-peroxld••'.dkl9:0--bil~P~~rJ:>onate' llrad!•c.-butyl-cydohexyl-peroxy-dlcarbonate. 

The amount of 1nltlfi~,may genailly'~ ~In the "~{le of from 1 to e parts by weight par each 100 
parts by weight of the~~-. .· •.•.. _ ;c,· : ; 

The composition can .• flk>rH.Ry cont&lrione,~r tnQte c»nv.~nal liddltlve(s), such as stabll.lzera, lubrlc­
ants, dyes, pigments, u~v~•~ ·~~~~i w11frij,e'.$erali'amount of such additives being anyway 
not higher than 1 part by;\Yelght Pet eaQ.li; 1'()c) ~ by weiQllt of the same composition. 

The compoeltlon of the pre8ent l~~:~tafnhig ttie initiator, and, possibly, one or more addlUve(s) 
selected from the abovttmentkH)ed a~·~~ ":i@risfonned:·lntQ the reievant organic glan by operating at 
temperalures comprlsedWlthlnth9r89'0t~~to120"0,Witb.polymertzatlOn times which can be generally 
comprised within the rarig$ of from 1 to'.100>~~ : 

During the polymerization, amal,1-~t.ph.ji~ena of ll!hrfnkage occur, and the organic glasses obtained 
have a high thannal dlstarslOn t8mpeiafure'{tiDtJif9berth8n aPi>roxlmately eooc, when detennlned by ASTM 
D-648), and a good aetof optlcal and·i>h~nicaf~terlstlcs. · 

The so-obtained organic gl ... are pa~al:IY us~IJn j>fdt9cting shields (e.g., forwalders), 1n sight win­
dows (e.g., In blaatfumaces), ln,wlndoW,EIJn ~ fr8nsi>o.rta#OnseCtor and In the civil buftdlng sector, In lenses 
for vehicle llghts, In solar and photovolta.IC c0U8Ctors and pariels, In substrates for optical dlab and in panels 
for displays. · · : 

The following axperhnantal Examples·.-.·:reported for exeq,tlfylng purposes. 
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In. the following example91 l!quld-polymerfzable comp0$ftions are prepared by. reactfng, under transeslerf­
fiC:BlfQn Qc>ndJt(ons; dfallYf~nate (A) and a mixture or"lhe hydroxy-cofilpoUnds. 

Tfi~t(~) dlot·used In ~· eX.mples I~ dlethylene glycol (DEG}. . . · 
The (C) polyols Qsed irl"t~~::~ples are : pentaerythrltol (PE); 1ii~hydroxyeth*lsocyanurate (THEIC) ; 

and b1rnethylol-propane (TMP). . 
The (C') cyc;:Joallphatlc ·diot used In the 8X8"1Pl.a is 1,4-cyclohexane-dlmethanol. 
To the 86-ol?talned liqujcf QOinpO.ltlons, dl-cyclohoxyl-pero~-dlcarbonate (~PD) ls.added as the Initiator, 

In an emount of5% by weight,. of tlte.mlxture weight; 
The cataiyskc>ntalnlo{i·~PQ&iti9ns·are lril~tbnn~,bypolymerizatlon into:ftatsheets or neutral lenses, 

resp~ly-of 3• mm arid 2·~·.Qf thk:kness, ·l>Y· ~-ns· of th~ conventional casting· technique. According to 
this teehnlque·, the llquld ®'"PosltfOn•: contafnlng·.tlj~'.catalyst, ls casl Into the· hollow of a mould consUtuted by 
twoglallseJemenls, with a spaQergQketof plasUClzedpolY.,lnyl-chlorlde or of ethylene-vinyl acetate· copolymer 
(EVA). . 

The llquld composlQon JS.then·su~Jtted to polyi'rterlZat?on by means of a thennal treatment canfed outfor 
72 hour9 lnSlde a forced'alr ~'a~n·oven at4S0c;,·· · . 

Atthet1nd Of;lhls ~~~~~:m~lds arep~e.d:'*' the poly~.are~~red and areleft:stand· 
Ing at 110-C·fora furttter2~µJ&, .. 1tiorder to de:QC>fupO&~ &ny·f)08$1ble mldiles or· Initiator, and ofrellevtng 
possible lnn,r·sti'eSS.esi. '· ·. ·•· . : . · ' · ·· · · · · 

Ori the iio;.obtalned she~~ tfudollowfng characteriSUes are detennlned : ···. . :·:··.·· · ...... ,:;· .. ·· .. ,_:-· . ,. . . 

a) Optical·Cha~(:ferlstlcs: 

- Refractive Index (n:> measured by Abbe refractometer (ASTM D-542) ; 

- Haze and transmlttanc::& atvlslble wave lengths (%) : measured by using Gardner's Hazegard XL-211 
(ASTM 0..1003) ; 
...-Yellow Index (YI), defined as : 

100 
.Y·I = <--->. C1·.277X•1.06,Z) 

y 

as det'ennli\ed by maane;Of-Qaldner'a XL-805 colorimeter (ASTM D-1925). 

b) PhJ!~ ancl Mechanlcal Ch•ctertstics 

- Density: as detenn1n«td by· means of the hydrostatic balance at the tempe~ture of25°C (ASTM D-792); 
-Shrinkage during po1yln..,auon, computed. by means of the following fonnula : 
Stir11$age % = 

<poly.mer density - monomer den·s·ity> = ., ____ ~ ... •:--.-..... _____ .. _____ .. __ _._________ JC 1~0·0 

pol.ymer density 

-Rockwell hardnees (M)~ as .._.ured by the.Rockwell durometer (ASTM D-785) ; 
- Elastfc modulus atbeiidlng (ASTM D-790); 
-Abrasion resistance, Taber method•(ASTM D-1044, modified), carried out with a couple of grinding 
wheels CS-10F and und~.r a load of 500 g on both wheels~ 
The resulls 819 exp;essed·as the ratio of thO number of passages necessary for producing a 10% Increase 

in Haze far the aample being •Sted, to the same parameter tor a reference sample of pOty-methylmethacsylate 
(PMMA). 

On the neutral lenses; bl 
-Sutherland Abrasion Resistance Is determined. 

The test c:Onsists 1n.canyiilg out~ abrasive cycles (50 passages), on the neutral lenses, of a pad of 2JO.. 
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ty~steet.woo!of 5;5 cnf~.7.~~; k>ed.ed With a welg!1t:Qf630·g. The ~~n cktgree ~.CedJ' evaluated 
by:mjlans::ofthehmuar:c,~~~tiori:Of th• n~ber, the lengfh and tfie;d_~pth:Of:~:acrati:h-.. u.c0mpared to 
a:CC!(JOsponding . .,,terenqe ...,,pt, baaed on dlethyt~ne gryQ(,t.bJs($11Yf~nate)itomopolymar~ Tile abrasion 
restst&nce'ls expressed by ;M,ans bf a8corin9:on a· scale ofrrOrri o tO 10~ wtterem-acore 101s-asslgned to the 
scratch;;~e sample, off9:a 8an'lple showing' from one t9 three thin, not very deep scn$hes. and score o Is 
assfgn8d to the compl~y, EK:ratthed •-'Pie (this Is ~~ case of dlettiY.ene glycol bfs(allyk:arbonate) 
hQ111opolymer, assumed :.S;ttle refe(&noe st.ari~&rd). · · · 

lntennecllate score$ from' 1 to g· art as~"1n8d on. th8: bf!SIS of the perce(ltagf,I .Of scratches: shown by the 
tested -.mple, as CQmpa(ed:tO· ttie reference:~; For-example1 If the sample shows a 80% of scratches 
relatively to the·reftrences~~Clard, ltS· ~Ian •1stance value is 4 ; If lt·showa a30% of scratchH, Its asslg-
ned Scoi'e Is 7, and so·oil. · ·· 

c) Thermal CharacterfstfcS:, 

1s -Heat Dlstorsfon Temperature IJl'ider Load 

·20 

26 

30 

35 

· .. ·.; :::-.:· ... 

1 .• 82 MPa (HOT), <ASTM·D~B) 
. ' .· . ··. ~ :· ·. . : 

eaame•e1 .. 
. To a three-neck fhi.SCWfthjaoket, fitted with a thennometer, • magnetlo atlrrer and an overhead distillation 

column with 20 pertorabMl'.~Y&. there are charged : · 

- Trimethylol-propane (TKP~ : 60 g (0.447 IDOl> 

- D~ethylen~ flycol (DEG) • 140 g (1.320 •ol> • 

- Diallyl-caf~onate CDAC) . 1,254 I <8.835 •ol) • 

- Solution at 301 by weight of sodiu• •ethoxi·de in 

aethanol • 0.20 al . 

The 188ctlon Is cani~·out for 45 minutes at a temperab1ra of 98-118oC, and under a pressure of 199.95 
hPa (150. torr), with any1:ajCOhol belng.dletllled otf ae ltfonns (totel 230 g; purity of99,0%.). 

After coollng, the reflctJon mixture I$ _..heid with two ~fjs of SQQ m1 each, Of cliSt1lled water. 
The excess Of dlaHyi<&rbonate ls.~ted under 1 torr, With Increasing temperature up to 1:zooc. 

"° The obtained produ~-l~deco10rtz8d:bycon~ctwlth 2% by weight of acdvated charcoal, for4 hours at 8D°C, 

so 

65 

and rs then fltered. 
lnthJs way, soo g·ls:obtalned Of a llquld:pftjduct having the following characteristics: 

~: : ! 

- Viscosity (·25°c> .. 34,S.;10-6 m" /s (34.S est) .. 
... Den·s ity c20°t> • 1.164 g/ml . 
- Refractive index Cn.20) . 1.4585 0 • 
... Colour CAPHA> 15 . • 

This product Is a mixture Of both monomer ~d ollgomer dlethYlene glycol bls(allyl-carbonate), trimethylol­
propane tris(allyl-carbonate), and of mtxed allyt2carbonatea; having the foliowfng presumed composition : . . 

5 

.... . ·•.··· . .. . . .. . .. . . . . . ... ~·. . .. . . . •..... . . .... . ... ··········-·.···~- .................. ,,..-............. , ................ -~ ............ ·····.-.-·~-.:·•:"":·····;- .· -:- •:·. ·.·• .· . 
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-~'~thY.fene glycoJ blS(~f~~~t:>~~l: 
.'." ·,-. 

CH, =CH-CH; -o~c-"!'cft·cH -CH -0-CH •CH -o~c~o> -CH -CH=CH 2 · z · · : n: · 2 2 · · 2 2 · II n 2 2 

aono.11er 

di11er 

'O O 

:·n=l 

.. n•Z :.·.:·.··. 

45. ex by vei g'h·t; 

1:0.fx- by weight. 

aonomer 17;•_3.% by wei:ght; 

,,~~~"'~"i-c 'c11z-o.oro-c112 ~cH•cHz> 3 

dimer ;r~•x by we:1 ght • . :::,-.· . 
. · .. 

0 CK2CH3 0 
. .: l · I: If 

CHz•CH.;CH2-o-c-occH -C-CH -o-c-o> CH -CH=CH _,,,_ 2 r 2 _ z 2 z 
ca2-o-~-o-cH2-cH=cH2 

0 

-Mixed allyl-carbonate : tcMWi>y w$1ght 
·: .. ' 

0 . 
. , II 

.. o~c~:~cK -O-CH -CH -o-c~o-CH -Cff•CH I. ?· 2: 2 2- 2 2 e•o . ·:CH .-CH 0 
1. . . ,.. 2: 3 ~ 
o-cH2:-:y-c1t2-o-c-o-cH2-cH=cH,2 

·e~--o-c-o-cH -cH•CH . . z u 2 . 2 
0 

with Ute residual per.:e~~- be~ ~ntfally constituted by the: hlgher ollgomers of the above disclosed species. · · ·· · · · 

46 Exarnpl~ 2 

To Ute same equlPmenf as d1$(lfo$ed in Example 1, Utere are chlq8d: 

liO 

.··· . 
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Ti" is Chydrcncyeth)"l> i socyanurate CTH·EIC>: 

30.0 g C0.115 •ol>; 
6 - Diethylene ~lycol COEG): 1a.o g C0.660 aol>; 

l>iallyl-caJ~bona·te CDAC>: ' , 3;zo .g ( 9 • 30 ao l > ; 
Solution )1:t 301 by veJght of : s'odiu11 •ethoxi·de in 

10 •ethanol: 0.15 al. 

The reacUon Is carrle~-out tor 1.5 hours at a temperature ~f 11~119°C; and under a pressure· of 199,95 
hPa (150 torr); with alyfatC:ohol being. dis.UH~ off as· ltforms {tOtal 98 g i purity of 98%) • 

... b> 1~=d~•=~JS.r ... t=·==-...p 
The •o obtained prpdil~Us flltered e>Ver d~i1te~ , . 
In this way, 212 g.IS:o~n.ed of a llqukl ~u!;fih&vlng ~e:folrd.\Ying characteristics: 

'•. -: °' . ~- . ·:~ : . . . 
20 

- Viscosity'· <2-s 0 c> . 47,06~10--6 ma /s (47.06 est) • 

- Density c2:o~c> . 1.195 9/11l . 
- Refractive· index cn!0

> . 1.4640 . 
Colour CAPHA> • 15 • 

'· -"' · This product Is a mlxhtre· of both monomer and ollgomer dl~thylene glycol bls(allyl-carbonate), trls-(hyd-
ao · roxyethyl),soeyanunate :ttis(aDyk:arbonate), and: of· rri!Xt,d allyl~nates; having the following presumed 

· composition : · 

.;: . - Dlell:lylene Qlycol bls(allyl-carbonate) : 
>'·; . ·, '·. 

>· 
;: .' .·. ~; .: . 

. 35 
0-CH •CH=CH 
I 2 Z 
C•O a I . . I 

OCCH2-CH2-0-CHz-lHz-o-c-o)n-CHz-CHcCH2 

aonomer nc1 64.~% by veight; 

d·i11er n•2 6·.8% by veight. 
·:[ 

:.: ~ 

50 
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dh1e.r 

CH•CH 
(: 2 
CH -o•c-occii -cH 

2 II ··2 2 
0 "N 

0 CHz•fH 
CH -CH -O-C-0) CH 

2 z II 2 2 
0 

.) 
o~ oo 

l I 
CH -CK -o~~-O~CH -cH=CH 2 2 2 2 

wtth the; sasldual. percentage being essentlafty conatiblted by theihigher oligomets of the above ap~es. 

Exampla3. 

To the same equipment as disclosed In Example 1, there are. charged : 

8 
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- Pentaery-thri-t:o•l: 

- Di ethylene g.ty·:d~Q:l 
- Diallyl-carbd~at~ 

laP 0 302 537 B1 

• • 

: 
. . 

45 .4 G 0.33 •oO'; 

106.1 , ~.oo •ot>; 
947 g <6.66 •oU; 

· ... Solution •t 30.%- by - welght of sodiu• 11ie'thox1d-e in 

ae·thanol : 0 .. 40 •L. 

The-reaction Is carri~d. outf0r45 minutes ata temperature of 109-118-C~ and under a pressure of 199,95 
hPa (160 torr), with anyf at~hQl.:bf\lfng dlstm8d oJf)~c: It fo~ (ttjtal 218 g.-;. f)l.ll'ltY Of 90%). 

AfWjr coQlfng~ the r,ildlon:rnlxtul'fi, 1s washed, wlt~,:twc) pOrtions of sc>o-mtz:each, of dlstUled water. 
The excess of dlatlyt~bo"ate· la then d18Ulf$d'under 1t33S hPa (1 torr)~ wlih Increasing tempe~ture up 

15 to 120°C. 

20 

25 

30 

35 

55 

The.so obtained ~(Jc~ l~:dtcOIOrized Yllth'.2%: by we.lght of activated ctiarcoal f0r4 hours at ao0 c and 18 then flterttd. · ·-' - "· - - · - -· -

·~ this. way~ 380 g_ ls,®fufld of a llqulci_:ptod~~-h.vll'.lst the :followfng,characterlstlcs : . . : ~ . . .'. .· .. . ; . . . ;. ;"· 

< -;. · cf 
Vi scoshy C:2'.5;- 'C) 

- I> ens 1 ty C'Z-o,0'c)' 

- Colour CAPH·A) 

.. • 

. ·-

- -6- -
87, 7.10 · m~ /s (87". 7 est) 

1.1939 g/ml 

1.4616 

5 

This product Is a mixture of both monomer.and Qllgomer dlethylene glycol bls(allyl-c:arbonate)i pentaeryt­
hrltol tetrakls(allyl-carbonate), and of mixed al~rbonateS, haVlng the follbwing presumed composition : 

- Diethylene glycol bls{all)'k:arbOnate) : 

o-..cH -CH•CH .. 
I 2 2 
c=o o I H _ 
0 ( CH2-CHz-O-CH-z-CH2-o-c-o>:n-CHz-CH•CH2 

11ono•er n-•1 53.9% by weight; 

dim•r n•Z 9.0% by veight • 

-Pentaerythritol tetraklS(a~nate) : 

aonome,r 13.0X by w-eight; 

0 ' 
- p ' ' 

C((H2·0-c-o~CHZ-CH=CH2)4 

2.5~ by weight. 

-. 
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-Mixed allyl•carbonate: 10% by weight . '. . ;• . ~ : . . . . .. ·:' 

O-CK •CliJ:CH .·· 
I 2 · .· '.2 
C•O . . 

I , . ... . . . . . ;. 
o-cH2.-cH2~:~~:c:1t~~C.H·2-o-c-o-cit -cte-.u ~o-c-o•cK :•cu•cH > 

. : •. . . Gp .:;; . II . > z . . ~ . II ,2, , ;"" . . 2 
0 0 .. 

. . 
with the residual percentage .l>elng -.ntlaly conslitUted by the higher olfgomers of the above species. 

e.nple4 

By operating a~n9·to &.~.disclosed In Examples 1-3, the pQIYinerlzable composi~nsNos. 1, 2, 3 and 
4 are prepared by ~.dlaUYJ.c8rl:lonate (DAC) With mixtures of pentaerythrltOI (PE) and diethylene glycol 
(DEG), atvarioU$~~rr;lliOS(~.ofDAC to lhe~~.of(PE:+:DEG), as sliown in followtng Table 1. In said 
fable, also lhe chaf8¢ted~~- ()f Viseosif¥ (.i 25-C) ; density: (9/mi' at 20"0) and re(taqt!ve Index (nf) in the 
obtained polymeriz8$j 1i"11d'~$Jt1ons are res>ort.~d. . . ' 

10 

. 
;. 

fl 
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C0Mpo11tion No. 

-{

Pe <X ~1 wet1;.b•t.l 
Mt xtu.re 

DEG <X ~.y trei:,bt> 

Ratio ~' ·~Cl<Pl+~!GJ 

Vis.c9~~tr<~,1;~. Jlt;.:,2s0<:t 
·o Density (g/ml; 20 C> 

20 
"o 

(' ·::"::·'. .. . .. . .... ··. :: 

* &l ~ tll 

'IAILl-1 

1 

25 

75 

4/1 _, 
73,6.1.0 . 

1.190 

1.4609 

·c,· .. \.·: '! .. 

~; 

f.r-~ . ·: """' .., 

.· ·· .. , . 

I! °' cs ·<II .. 

2 3 4 

25 ~o 30 
qr 

75 7.0 70 0 
w ., . 
2 

5/1 .5/1 4/1 gi ... 
87,7.10-6 m 

53,s.10-6 110.10-6 
... 

1.183 1.194 1.202· 

1.4598 1.4616 ·1.4624 
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•The·· CQmposltfo~;·;~-~·;·~~Jtk>n or· dl-cyd13hexyl~p~~X)'~(~@.~ii~;. (DQPD) ; 5%.: by weight In the compostttcm): are sub.frilttecl. to:#>lyiTierlzalion itfthe same· war. ~s: i:;n,vlouSly.aet forth and: on the hardened compoaltlane; the·ch8niC:teriat1C:S'rltPorted In Table 2' are det'!'rlrtfned~ · . . . .. .. . :· .. ~· .. :. : _: . . . . ; 

Examples 

For comparative'. ~~::~thil:•potymeriza'2ie: Qq .. ~ C()l'.Jlpc),Sltf~rti•Nos. 5; e:~nd 7 .acco~lng. to the prior art•are prepared; ~-r111xiljg tr:181~enur$le'ffl\Cf~~·~l~t11yi~riegfy()Of blS(alf*~rbonate)(BACGD), this latter belng·the: producfre.Ultfngffom•. the 11'$nsest8rib~n ·l>Eitw~eridfalt~carbcmate·and dlethylene glycol 
: the mutual mo1arrau0:ot.1~1/rh•qf,aracb;ri$~~~tti4tae ~u~·:co(T;p081uonaare reponed In following Table 

tAC 

BACGO 

···.: .··: 

~<:.:~> 
·'.<.·=·.· 

. . ... ~ ,;: .. ··. . 

: ~'. ·. 
6 

.• 1 
~ . s.s ;·. 

:1_·0~:: '· .. +.4.S 
- , 14.1.0-6- · .. (·· .. -14,1.10-6 

1.1s1 1.1so 

1.45.20 1.4549 

7 

·to •• S> 

19-.5 
' . -6 

14,Z.16 

1.148 

1.4576 

Afterthe ackHtlon of c:il~~~pero.xydfcarbonate (DCPQlll.l ~~amountof 5$ ¢the weight of the same compostUons, said com~IQOns;Q'..,bmltled tO :Po.Jym~Uc>.Ji uncier such conditions as stated In the text, and on the hardened ~~~:tli,e chara•• asf$poiJElci In' Table 2 a19 determined. · .... :,>·~·· <.:.: .... : ... ·;;·. . ; ... ·.··. ·.;. 

12' 
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I611.l.i 
-~--~------~~ .. -.-~--9!',!194!11'.-~-------·9!'•------------------!"'--- .. --.. -... ------~~----... ""' .. -----------------•-!'!9••--.. --.. -------

COl.,OSITIOJ.1 No. 1 2 3 4 5 6 7 
l-----------~----------·------------------.--------,.-------~--419---tml-'!llt .......... ______ ~--· ... -~.------------.. --------------... 3 . .· 
Density, (g/c111 > 1.3290 1.3274 1.3317 1.3316 1.3111 1.3112 1.3111 
stg1.nkage, " 10.4 10.8 10.3 9.7 12.2 12.3 12.45 
n D 1.5016 1.5014 1.5016 1.5015 1.5010 1.5041 1.5070 
Haze, " 0.27 0.26 0.36 0.4.0 0.16 0.19 0 .15 
Tran1111tt1n.c~ •t ,. . 

' Vl11blt ·WJV.1 \. ...... ~hJ, X 92.1 91.8 91.7 .. ~t~l ... 93.3 9.a .• s 92.Q 
Y·•U·ov index 2.90 3.20 3.50 .·~·-·.8" 1.20 1.59 2.aa 0 

w .. 
IE·l•.sth 11odulus ~ w 

•t .bendin;g (flPi> 290.0 2900 3.050 3070 2400 2500 2680 
en w .... 

Roc~ve.ll hardoes.1 ( .. ) 111 112 109 112 97 104 108 1111 

J'lZOd J.•PIC1: str,ngth., .. ;· 
.... 

ifi:tlloui nQ·tclt · .. · ... ·<:K.11112>· ······· .... 6·;.o .. · · 5•2 ··· ··.... 4•2 · · .. · ·4.9 · ··7·9··· .. ·1·0 ........... 4~0 .. 

Taber 1bra11on 
re1ht1nce (XPl'll'IA> - - - - 18 20 25 

Sutherhnd abrasion 
res1 stan.ce 8/9 819 9/10 9 0 S/6 6 

HDT,. oc 108.2 ·110.a 142.9 121.3 66 73 89.6 

--~------~---------------------------~~-------~-~-------~-------~---~-~~~------~-----------~---------~~ •. 
:. 

: . .:. .•. ------··- ......... ··- ... -.. 
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Example·e· 

The ~ymerfzable llqufd compositions Nos. 8, 9, and 1 o are prepared by starting from dlallyl-carbonate 
(DAC)di:fS(hY.droxyethyl)lsocyanurate (THEIC) and dlet'1ylene glycOI (DEG), as shown In following Table 4. 

Composition No. 

fTHEIC (% by 

Mi.:x,ture 1 weight> 

DEG Cl by vei9ht) 

Ratio of DAC/(THEIC+DEG) 

Viscos:ity cma /s; 25 °C) 

Dens:i,:tY Cg/ml; 20°c> 
zo n . 
t 

NO*m Hot Deternined 

8 

40 

60 

$/1 

95 7xl0-6 ' . 

1:,.azo 
ND* 

9 ·10 

50 30 

so 70 

6/1 12/1 

187x10·6 48 5x10~'6 , . 

1,2308 1,1907 

HI>* 1,4~40 

Afterthe addition of dl-cyclohexyl-peroxydlcarbonate.(DCPD) In an amount of 5% of the weight of the same 
compositions, said compositions are submlited·to·pc)lymerizaUon under such conditions as stal$d In.the text, 
and on the hardened compositions· the characterfstfcS asrep0rted in Table 5 are determined. 

Example7 

ao The polymerlzable c:ompostUons Nos. 11 and 12 •re prepared by< starling from dlallyl-carbonate (DAC), tri-

. ·~. . ;- . : .. 35 

··~.-,.· 

methylol-propane (TMP) and diethylene glycol (DEG),; as Shown In fOllowlng Table 6. 

Comp.osition Ko. 

{

TllP (% by weight> 

Mixture 

DEG CX by weight> 

Ratio of DAC/(TftP+DEG) 

Viscosity (ma/s; 25°C) 

Density ts/ml; 20°~> 
20 

nD 

50 

50 

411: , 
96, 1~10-6 

1,1:116 

1.,4~35 

12 

30 

70 

5/1 

34,Sx1o-6 

1,164 

1,4585 

.. , liO After the addition of dkyclohexyl-peroxy-dicarbonate{DCPD) in an amountof5%0fthewelght0fthe same 
compositions, said compositions are submitted to potymerlzatlO~ ~~er such conditions as stated In the text, 
and on the hardened composlUons the chai'acterlstlcs as rep-cUn Table 5 are detennined. " 

14 
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I·A§Jrl.-~ 
.. ______________ .. _________________________ ~~--...... _ ........ __ ....... _ .. _____ ~!11!9~- .. --9!9~-~--------~-~--~--~4!9-.... ~-~ 

CO.MPOSITION No. 8 9 10 11 12 -----... ~-~-~ .. -tl!l"'!l'~---91!'---·-,,.--.---·3~----- .... .--------~ ........ ~~~ ................ _____________ .... ___ ..., ___ ..., ..... ____ .,. ___ ~_ 
Density, (g/cm. >· 1.3473 1.351.6 1.32·88 1.3031 1.30!7.'7 
s~5inkage, . x 9.4 8.9 1.0.4 10.1 11.0 

"o 1.5080 1.5082 1.5052 1.5010 1.5004 
Haze, " o.os 0.10 0.10 0.19 0.14 
Transmittance at 

~-visible wave lengths, X 92.4 9.z.o 92.7 92.5 93.0 0 

Yellow index 3.5 4.0 2.4 3.2 1.48 Cot 

""' Elastic modtJlus 2 
UI en 

at b.ending ("1Pa> 3380 3300 31~0 ' ·295.0 
w 

2510 s 

Rockw.el l ~a:rd"f.91 (PJ) 104 110 107 109 100 
., 

Iz4d imp~,~ •trength, ······· 2 vitho·ut··r;9t;·eli (KJ/m ) 10 9.6 7.8 4.5 8.6 
Taber abr.asion 

resistance CXPl01A) 16 18 24 27 18 
Sutherland abrasion 

resistance - - - 6 5 
HDT, oc: 91 98.3 93.4 131.8 90.0 

--------------------------------------------------------------~------------------------------

-· -------·- ···-··------·--·-·-·-·-----··---- ------·--·-··-·--·--·-· 
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E1(ample8 

A llqukl and:' polymerizabl' composition Is prepared by starting ~h) z 

~- 1,4-Cyclohexane-dimethanol· 

- Diethylene glycol 

1~8:~7 

46.2 

g {Q.96 mol> 

g C0.44 mo l > 
_

111
· ....... Di·a l ly l-carbonate 795: g CS.6 mol> 

-:s:o:dium methoxide, as a solution 

so di um metho:xide in 11ethano l 

a:t 30% .. 
0.30 

by weight of, 

ml 

'-11( . The reaction Is can1ed out for 1 hour et a; temperature of 11:+121~c. an~-u"'der a pressure of 199,95 hPa 
. (1!$(J ~~ wtth.aliyl alcohol'. belng-dlstfllediOff.:~: lttonns (tota1• 16i g ; purity of 97%). 

·· ·•. ,. :: ..• Aft8rcooJlng, the. ~ctlqn mbtture.1s·Wa8~· with two portk)n~~: of 500 ml· each, of distmed water • 
. ·: :'_ . .. '. :tf1e excesS of d'-lyi;.qarbonate Is then dl$tfll~ C>ff byoperating:ynder a pl'88sure of 1,3~:hPa (1 tOIT), with 
· · ·· 'd~cre~li'ig temperature up to: 120°c. · · · · · ·· · · .·. ·, 

20J . '; ' '.·::;,The obbdried prodUct Is decol~ed with 2% by weight of a¢W~ted charcoal, for 4 hours at 80°C, and Is 
.· '"· :''then·fiitei-ed. · .. 

.. . '.In this way, 360 g Is obtained of a liquid product having the followlng characteristics : 

- Yisc:osfty (2S 0 c> . 6Z, 1.10-6 ma/s . 
Oensity-C2o0 c> • 1.124 g/•L • 

- Refractive index cn!0 > . 1.468 • 

'*'. - Co lour CAPHA> • 5 • 

·. , ,_ Thts product ls fanned by both monomer and oltgomer bls(allyl-carbonates) of cyclohexane-dimethanol, 
: ·, ' dlethylene glycol or mixed allyl-carbonates, haVlng the following :Jn.sumed distribution : 

' .. ·· .. ;· 

CH =CH-CH -o-C-O(CH -0-CH -o;c'-o> -CH -CH=CH 2 2 h 2 2 ·n n 2 2 
0 .0 

monomer 

di11er 

trimer 

n=1 

n=2 

n=3 

45 .• 9X by ._eig~1:; 

1:2: .. 2 X by· we.i~:h:t; 

2.8X by w•ig·ht. 

CH =CH-CH -o-c-o<CH -CH -0-CH •CK 'J:o ... c-o> -CH -CH=CH 
2 2 II 2 . 2 2 2;:: · d n 2 2 

0 '_>): 0 
.. ,.. ~ . ~: 

monomer n=1 f8.5% by ~·t~~t; 

diiner n=2 2.2" by we{~:ht; 
trimer n=3 0.2X by we~·~t. 

The mlxed cyclohexane-dimethanot and diethyiene glycol bis(a,llYt-carbonate) dimer : 

16 
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W:herein R = 

-CR -o·· -CH -2. 2 

..,,, ... 

Rt·s:--CHrCHrO-CHrCHz-

. Is present in an amount of 10.3% by weight, and'.lhe.refevanUrlmer-ls presentln an amount of 6.2% by weight. 
· · The:mlxture contains furthermore an:overaJl;~mountof 2.:7% by W$1ght of higher ollgom• than. the b'imer. 

1s . • After the addition· ti: dJ-Cyclohexyl··P••uxy;~Hcarbonate (DCPD) In an llmQUnt of 5% of ffs weight, said 

'J~::=:~~hS::J!':;~:'~~-~:c:.:n::~~ted In the text. a9'd·o'1 the hardened 

26 

36 

45.· 

Density, 

Shrinkage, 
20 

n I> 

Haze, 

>:".'"· 

. ~ -~ .. · .. 
:, · .. :~·.: . 

Transm i tta:nce at visible 

wave lengths, 

Yellow index 

% 

Elastic modulu~ at bending (MPa) 

Rockwell hardness . . 

Izod impact strength, 

without notch 

HDT ... 

Example 9 

(M) 

(ICJ/m
2 > 

CXPfU'lA> 
o. c 

1.2366 

9.1 

1 .. S040 

0.23 

92 .. 7 

1.10 

2,320 

108 

s.o 
18 

93.0 

To a three-neck ti-with Jacket. filtedYllth:,a:the~r,· a-magneUc stirrer and an overhead dlstUlaUon 
· column with 20 pe~ trays, there are charged : · · · 

60· - 1,4-Cyclohexane-di•ethanol 288.4 SI ( 2.00 mol> 

- Neopentyl glycol 123.6 9 c 1.19 mo l > 
- Diallyl 

55 
carbonate 1,810 g <12.75 mol> 

- Solution at 30% by veight of sodium methoxide. in 

methanol 1.60 •l 

17 
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The rea:ctiOn· Js·canfed•ouitor as minutes ~ta temperatUre dM07~1 t&~, arid under a pressure of 199,95 
. hpa (1~(): tt;(f >~ With·a111r111C911ot 1>.1n9 d1s1111ed ott as 1t ro~ t~tet aro,gJ~. . . . . 
· .· ·· Aftf!:r,co011ng~ the rea.~9n·rn1XtUre Is washed with two poi'tiOns Qf 1i~H:i0 mi eSch, ofdlstllled water. 

·The'. exe$8$: ·of dlal1Yf-c8~et8· ls dlstDled under 1,333; hPa. (1 torr)~ with: fncre~tng temperature up to 
s 120°c. · · . 

10 

iii 

20 

... Theobt81i1ed·producUsdeColoriZed by contact with 2% f:>y:y$ightof activated: charcoal, for4 hours at 80°C, 
an~t IS then filtered. · · · · · 

' In this way, .840 g ls.'o*fned ofa liquid product having the·foll~ng characteristics : 

- Viscosity (mz/s ZS°C) 

- Den~tty Cg/ml; zo 0 c> 
- Colour (APHA) 

73.10-6 

t.099 

5 

. TblS.· product' a ~~of: ~~ moncn.Uer and Qligo1tler\,~Phexane-d~tttand bls(aUyl-carbonate), 
. : i'l•AAentYl'~~I blS(atlyl~nat,e);'-and of mlXed anyt..c;arbqnetes, having ttte·fQtl~lrig approximate compo-

sltlOn: . .. . . . . 

- Cyc lohexane-dfmet.hano l bis (al lyl-ca rbdnate)': 

monomer 

di'aaer 

42X by weig-ht; 

10% by weight; 

- Heope·ntyl glycol bis<allyl-carbon'at~>: 

monomer 

dimer 

19% by weig,Jit; 

3X by weight; 

- Mixe~ bis(ally1-carbonate> 

. . . fH3 o· CH2-CH•fHz 

CH =CH•:cH -o-c.-O-CH -C-CH -o-c-o-·cH :- .-CH -o-c-o 
2 . 2 1: 2 I z u i · · 2 ~ 

O· CH
3 

0 . 

.·/. ~ 

so 

.· 65 

18 
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D·ensity, 

Shrinkage, 
.20 n·., 

Haze, 

!6!H:g_z 
. <sicin~) 

% 

Transmittance at visible 

wave leng:ths, 

Yellow index 

~lasttc •odukas at bending cnpa) 

Rockvell hardriess 

lzod impact •·trengt.h, 

without not·c.h 

Taber abra~ion resistance CxPMMA> 

HDT, oc 

1.2104 

9.3 

1.500 

0.22 

92.7 

1.2 

2,400 

'112 

4.6 

14 

86.2 

In Table 8, the results are reported of the tests of water absorption for long soaking times, as compared 
to the values measured on the pOlymer of dlethylene glycol bls(allyk:a~ate) (BACGD), taken as the refer-
ence standard. · 

l~l!iDS-I!mt 

1 day 

7 days 

15 days 

!!!bg_g 
Weight Change X, Composition 

21-&111els.I----------------
0.12 

0.32 

0.43 

l!A-'i! 
0 .. 27 

0.65 

0.96 

45 Claims 

Clalms for the followll:lg Contracting States : AT, B~, C~, DE, FR, GB, GR, U, LU, NL, SE 

1. A liquid composlllotrpolyn\erizable by free-radical polymerlzatfon and with low shrinkage for pioduclng 
6o hlghly thermally stable oiganlc gJalsea, Characterized In tbaflt.ls obtainable by subjecting to a transesterlfl.. 

cation reaction, ata temperalure Of tom eooc to 1eooc in ttte:pi'esence of an alkallne catalyst, dfalyl carbonate 
(component A) with a mixture of 

-an either linear, OI' a branched aliphatic dlol having from 3 to 10 carbon atoms (component B), and 
- an either linear, or a branched aliphatic. cycloallphatic, orheterocycltc polyol having fi'om 4 to 20 carbon 

55 atoms and ttom 3 to Q hydrbxyl groups (component C)~ · 
or, as an alternative, with a mfxlure of: 
-(90mponent B) ·as:defln.d tierelnabove, and 
- a cycloallphatfc diOI (component C'),the molar ratio of (Component A) to (Component 8 +Component 
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C), or of (Component A) to(Component B + Component C') being ,qual to, orgreaterthan 3 : 1, the amount 
of (Compc)nent C) In the (Component B + Component C) mlxl.Ur8 befng equal to, or lower than 70% by 

· weight, the amour,tt of {Component C') In the {Component B + pomponent C') mlxt;ure being equal to, or .. 
lower than 90% by weight. and adding to the thus obtained .tn.!lns~tertftcatlon reacUon product an amount 

5 a pOlymerizatlon Initiator of from 1 % to6% by weight relative to\heweight of said transesterfficatton reaction 
product. . : 

· . 2. Liquid polymerfzable composition according to ctalm 1, wherein the transesterlficatlon reaction Is carried 
•· outwl~h a molar ratio of the (Component A) to the (CompgnentB + c:Om,;onent C) mixture, or of the (Component 
: · ·. A) to the (Component B + Component C') mixture, of iro.m 3 : 1 to _12 : ', the amount of the (Component C) In 

10 ·. · the(Companent B + Component C) mixture being from 20% to &o%. byYielght, or, as an alternative, the amount 
··. of the (Component C') In the (Component B + Component C') m~r:e being of from 20% to 80% by weight. 
, 3. Uqufd pofymerfzable composition according to claim 1, wherein "1e (Component B) dlol"ls selected from 
·.·. dlethylene glycol, trfethyfene glycol, tetraethylene glycol, dfpropyfene glycol, 1,4-butanedlol, 1,6-hexanedlol, 
· 1,3-propanedlol, neope~ glycol, and 2.2.4-trlmethyl-1,3-pe~~iOI. \ 

16 4. Liquid polymerlzable composition according to c1-. 1, wh~r.,ln:the (Component C) polyol ls selected 
•····from: penlaerythrftol, trlmethylolpropane, dl-pentaeiythrltol, di-trirriethylolpropane, and lrls(hydroxyethyl)iso-
. · eyanurate. ; 
·•· · 5. Liquid polymerlzable composition according to clalm 1, wherein (component C') Is 1,4-cycfohexane-dl-

.. ~~ ·· methanol, or 4,8-bls(hydroxymethyl)trlcydo-(5.2.02.'J deeane. · · • 
. 20 . 6. Uquld polymerizable composition according to Claim 1, wherein said alkaline catalyst Is selected from 

the alkali metal hydroxides, carbonates and alkOxkfes, the organic bases, and the basic Ion-exchange reslns. 
_· 7. Uqutd polymerizable composition according to clalrri 1, ~rein the polymerization Initiator Is selected 
; from dkydohexyl-peroxy dlcarbonate. dlbenzoyl peroxide, dl-sec.butyfperoxy dfcarbonate, and aec.butyl-cyc­
: ·1ohexyl peroxy dicarbonate. 

2s 8. Use of a liquid polymerfzable composition according to claim 1; forpreparing organic optical glasses. 
9~ Organic optlcal glasses obtained by casting Into mqulds and .pQrymerfzfng a liquid polymerfzable compo-

slUon according to any of claims 1 to 7. . ... . . . . . : : . _-:' ~ , . 

.. Clalms for the followfng Contracting State : ES 
·:.- .. ··:·.·:;:. 

1. Process for preparing a liquid composition polyriterfzable by ~radical polymerization and with low 
,shrinkage for produclng highly thennaUy stable organic glasses, ch~raeterlzed by comprising the steps of sub­
jecting to a transesterlftcation reaction, at a temperature of from a~p.t0: 1eooc In the presence of an alkaline 
Catalyst, dlaflyl carbonate (component A) with a mixture of ·. : 

as ·· -an ~lther linear, or a branched aliphatic dlof having from 3 to 10. carbon atoms (component B), and 
-an either linear, or a branched aliphatic, cycloallphatic, or heter0Cycnc polyot having from 4 to 20 carbon 
atoms and from 3 to 6 hydroxyl groups (component C), · 

·v or, as a_n alternative, with a mixture of: 
-(cornponentB)asdefinedhereinabove,and "° - a cycloallphatlo dlol (component C'),the molar ratio of (Colriponent A) to {Component B +Component 
C), or of (ComponentA) to (Component B + Compone.nt C1)bekigequal to, or greater than 3 : 1, the amount 
of (Component C) In the (Component B + Component C) mixtUre being equal to, or lower than 70% by 
weight, the amount of (Component C') in the (CompC)nent B tComponent C') mixture being equal to, or 
lower than 90% by weight, and adding to the thus ob.lned transesterlflcation reaction product an amount 

45 a polymerization Initiator of from 1 % to 6% by night relative to tttfl'we.lghtof said transesteriflcatlon reacUon 
product. ~ ; '.:" '.- .. · · 
2. Process according to claim 1, wherein the transesterificatforireactlon Is carried out with a molar ratio of 

the (COmponentA) to the (Component B + Component C) mixtur"4!, ,<>I- of the (Component A) to the (Component 
B + Component C') mixture, of from 3 : 1 to 12 : 1, the amount of the (Component C) In the (Component B + 

so Component C) mixture being from 20% to 60% by weight, or, as an alternative, the amount of the (Component 
C') in the (Component B + Component C') mixture being of from 20o/o to 80% by weight. 

3. Process according to claim 1, wherein the (Component B).'~IOI is selected from dlethylene glycol, 
f:riethylene glycol, tetraethylene glycol. dipropylene glyc0I, 1,4-btialriedlol, 1,6-hexanedlol, 1,3-prapanedlol, 
rieopentyt giycol, and 2,2,4-trimethyl-1,3-pentanediol. . · > . 

~5 4. Process according to claim 1, wherein the (Component C)jK>lyol ls selected from pentaerythrltol, 
bimelhylolpropane, di-pentaerythrltol. d"1-trtmethylolpropane,and tris(hydroxyethyl)lsocyanurate. 

5. Process according to claim 1, wherein (Component C') Is 1,~ohexane-dfmethanol, or 4,8-bls(hyd-
roxymethyl)lricyclo-15.2.0Z.'1 decane. · · · · ·. · 
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C)~ ~Of(Compane~tA);to (ComponentB + Componentc•Jbelnd equal to, or greater than S : 1, the amount ··. i;f. (qo~n_e~t· ciln the <9Pmponent B + Component c):-iti~ ~.1r;!9 equal to, or lower than 70% by . weight.' tfii: amount of (Compd"nent C') In the (Component B + ~mporient C') mixture being equal to, or 

~-­\ .. ./. :.• 

lowerthafr 90% by weight, and adding to the thus obtained t#msesterlflcatlon reaction product an amount a·pQsymetjZatfon lnftiatorof from 1%to.6% by weight relative't0·tf1e weight of said transesterlflcatlon reaction 
P·ro· ·d·_-· · · 

!, . ...'.~:\:" ....,.. 
. . ._ .. _ 2.-Uqukf pol~rlzable composition according to clalm 1, where~ the transesteriflcation reaction Is carried ·· · · ·_ ®hvttha·moi11rratt0ordle:(eomPonentA) to the (Components:~ eo.Y,ponentC) mixture, or of the (Component :~. · A)'.ic:> lhe:(¢orljpD;tei1t-B + CC>nlpone~:c•) mixture, of from 3 :· 1:.to 12 : 1, the amoont of the (Component C) fn 

_ ~(I · -· the(~Pon~ni B: ·+ ComponentC) mlXture being from 20% to' ~0%.~ywelght, or, as an alternative, the amount · '.... ·. of the:(COmponent C') In ihe (Compc>nent B +Component C') rnJ>dure being of from 20% to 80% by weight. 
3. Liquid Polymedzable composftfOn according to dalm 1,_ Wl)~eln the (Component B) dlol is selected from dletbylene gty00J, trlethylene glycol, tetraethylene glycol, dlp~J>yien~. glycol, 1,4-butanedlol, 1,6-hexanedlol, 1,a;.propan~ol~ n~p·~-glycOl,and 2,2,4-trimethyl-1,3-pen~r1~fc)r. 

· ,1~ . · . 4~ '1..kJii.fcfi>Ol~ble. ComPQSltlqn ~lrtg to claim 1;' ~~~In the (Component C) polyol ls selected ·. : . . •.. from ;-Peri~~~~: -~ii>,fp~pane, dl:.pentaerythrltok dj.;tlfm~ylolpropane, and· "'9(hydroxyethyf)lso-' -- _-_ :_,·qY,&n~~~~- ::·~·' :· .... . . .. . . . i . . . 
, · s:·1;,,qµ1cf PPJYri'itt,.bftt c:Omposltfon according to· clalm 1,, Wtiei:e!R (Component_ C') Is 1,4-cydohexane-cll-' . _ .. _. ___ :-- ·:.: meth~naJ;·!or~4;~b18(11Yd~Yi>lrlcyc1o-i52.()2.tj d~n&. ·- · : '. V -:20: · · : , ... · e: Liqukf::pofyl'MriZable compasltfon according to clalm 1, ,wh·e~in said alkaline catalyst Is selected from · · ":the·aikaii fu~f;lf 'hydRJxldes, carbonates and alkOXldes, the otga~lc ba'.ses, and the basic Ion-exchange resins. 7~ UqUid polYm&rfzabfe comj)osftion according to claim 1, where"1 the polymerization Initiator Is selected · from dl-cyelohexyl-peroxy dfcarbonate, dlbentoyl peroxide, df..sec~b~ peroxy dlcarbonate, and sec.butyl-cyo-lof:lexyl peroxy dlcatbonate. · i 

· 8~Uae of: a:l!qukJ polymerfzable composftion according to claim 1~ for preparing organic optical glasses; 9~ O.Vanl(j·opttCal:gtasses obtained by casting into moulds alldpolYlllerlzfng a Uqufd polymerlzable compo-sition ace&ding t0·•ny Of clatrns 1 to 7. · 

1. Proc:ess·for preparing a liquid composition: polymerizable'-by fiee-radlcal polymerization and with low · shrli'lka9iiJP''~UClilg highly thennally stable organic glasses, cha~erlzed by compdsfng-the steps of sub­.. jectklg to atragse~tton reaction, ·at a temperature of fro11180ac:to 18000 In the presence of an alkalne . catalyst. ~::ca~ (component A) with a 9*ure of · : · aj_ -an ~~erliri.-,-ora branched alfi>batlc dfol·havtng from 3to19 carbon atoms (oomponent B), and - an ellherilnear, ora branched aliphatic, cycioallphatic, orlj8ter0cyclic polyol having from 4 to 20 carbon •tom8 •:fr<Hn:31o a hydroxyl groups (component C), · · 
or, as ~rt Blterna1ive, with a mixture of: 
-(COITlpQnentB) as defined herelnabOve, and . 
--a· cyd°"fP~_.c dlol (component C'),the molar ratio of (qomponent A) to (Component B + Component C)~ or~(~l'!~tA) to (COrriponent B + Compo"8nt C')belog equal to, or greater than 3 : 1, the amount or-c~ent:c) llf the (Component B +Component C),rnlXtu~ being equal to, or lower than 70% by weight t .. , .. aunt of (Component.C') In-the (Con:tponent s,..,. Cornponent C') mixture being equal to, or lower lti8~'-~0%;i>y weight, and adding ID the thus.ot>1a1n•dtnin~8"teriflcati0n reaction product an amount a pofyrti~n Initiator of from 1%to6%bywelghti'elatlvatottle "9.19htof aald lransesterfflcaUon reacUon product. · •' i 
2. Proeme(~qce)tdlng to claim 1, wherein the banaesteriflcatlon ~ctlon is cariied out with a molar ratio of the (ComponentA)-tOthe-(Compone.ntB+ ComponentC)m~oi'-ofthe (Compon•A) to the (COmponent B + Componeil~ C') mixture. of nm 3 : 1 to 12: 1, the'.8mountof the {Component C)·ln the (Component B + ComponentCl~bdiira being tom 20% to 60% bywelgbt, or, as aq ~lte,fnatlve, the arpountof the (Component C;) in the (Component B +Component C') mixture being ofJrom 2<)% tP 80% by weight. 
3. Pro~.-accOrcllng to claim 1, wherein Iha (Ccxnpoo~nt'S) <QOI ts selected from dlethylene glycol, biethylene giYCOI~ tetraethylene glycol, dipropylene gi)'CQI: .· 1 ;+bUtariEtdlol, 1,8-hexanedlol, 1,3-prapanedlol, neopentyl giycoli and 2,2,4-trlmethyl-1 ~pentan~iol. · · . '. ! 
4. Proce&S~ accon:lfng to claim 1, Wherein the (Component: C) .,Plyol Is selected from pentaerythrltol, bimeth~()Jp(op&r1e,. dl-pentaerythrltol, di.ofrlmelhylolpropane,and·lrfs(h~roxyethyl)lsocyanurate. 
5. Processa~fflO· to clalm 1, wherein (Component C') Is 1,4J-cYclohexane-dfmethanol, or 4,8-bls(hyd-roxymethyl)lricyclbi5:ZQZIJ decane. · : 
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. 6. f'~eess ~~i~q:kH~'~fm 1, wherein said alkaflne catalY,st:!~:,~elec;ted fro"" the alkali metal hydroxides, 
.. ~na~es and -~Q>ddes~ the organic bm!es, arid the basic Jo~ange resins. 

. . ' , :1~ .Process aecortflng ~-~Im 1, wherein the polymerlzaQOri ln!~l9r Is selected from dl-cyclohexyl-peroxy 
dfcarbonate, dlbenzayl pefOldde, di-sec.butyl peroxy dic:arbonatti/ilticf 8ec.bu1N1-cyclohexyl peroxy dicarbo- · 

~ nate. 
8. Process for preparing organic optic.al glasses colllPrising •he steps of casting Into moulds and polymeri­

zing a liquid polymarizable· composition prep~ according to the process as defined In any of clalms 1 to 7. 

10 · PatentansprOche 

PatentansprUcha fQr fol9enden Vertragsataaten : AT; SE, CH, DE, FR, GB, GR, U, LU, NL, SE 

1. FIOsslge~ durch freffadlkallsche Polymerisation und inlt:g~rlngem Schrumpfen zu organlschen Glisem 
.16 mlt hoher t~l:ter . ~tabllllit: polyn;ierill•rbare Zuaa.~etzung, dadurch gekennzelchnet. daB sle 

• dadurch erhilUlch !St• daBJ)ei etnerTemp .. von 80°C bfs. ts:Ooe und In Gegenwartelnea alkalischen Kata­
JY$ators DiallylC&rbonat.-(l<omponente·AhritfeJn\im Gem.ch aU$ 

- elnem entweder Hnearen Oder v8tz.wef9~n allphatfscht;n: Dlol mlt 3 bis 10 Kohlenstoffatomen (Kompo-
~ ~~ . . 

20'. - einem entweder liri.earen oder elnent'verzwelgten allph&tlschen, cykloaltphatlschen oder heterocykll· 
schen Polyol mlt 4 bls;20 Kohlenstoffatomen und 3 bis 6 HYctroxylgruppen (Komponente C), 
oder, als Aftematlve, mlt elnem Gemlsch aus 
- (Komponente B) .gemlB vorstehender Definition und 
- einem cykkNlllphatlschen Dlol (KOrllponente C') einer Umesterungsreaktlon unte1Worfen wlnf, wobel 

25 das Molverhlltnls von (Komponente A) Zu (Komponente B + i<:omponente C) oder von (Komponente A) 
zu (Komponente B + Komponente C') glelch oder gr6Ber als 3 : 1 1st, und die Menge an (Komponente C) 
Im Gemlsch (Komponente B + Ko•nente C) glelch oder nledrlger als 70 Gaw.-% ausmacht und die 
Menge an (Komponente C') Im Gemlsch (l<omponente e· + Komponente C') glelch oder niedrlger als 90 
Gew.-% ausmacht. und daB zu dam solcherart emalterien UmesterungsreakUonsprodukt sine Menge 

so efnes Polymerlsationstnitlators von 1 bis:& Gew.-%, bezogen auf das Gewlcht dea Umeatarungsreaktlon-
sproduktes, zugesetzt wird. · 
2. FIOssige polymerisferbare Zusammensetzung·nach Anspruch 1, Worln die Umesterungsreaktion mit el­

nem Molverhiltnls von (Komponente A). 2u elem• Gemlsdt (Komponente B + Komponente C) oder von (Kom­
ponente A) zu dem Gemisch (Kompona~·,a:+ Komponente C') von 3 : 1 bis 12: ·1 ausgemhrt wlrc:I. wobel die 

ss ·Menge der (Komponente C) Im ~rnliCh ~pcnent& B + ~ponente C) von 20· bis 60 Gewlchtsprozent 
betrlgtoderalsAltemativedie Menge _der{l<Onip0nente C') hrtGemtsch (KomponenteB + Komponente C') von 
20 bis 80Gew.-% ausmacht. 

3. FIOsslge polymerlslerbal'9 Zusarnn:ten~ng nach Anspi'Uch 1, worln das (Komponente B)-Dlof unter 
Dlethylenglykol, Trlethylenglykol, TetraethYlenglykot, Dlpropylenglykol, 1,4-Butandlol, 1,6-Hexandfol, 1,3-Pro-

"" pandlol, Neopenfylglykol und 2,2,4-Trlrnethyl~1,3-pentandlol ausgewlhlt wfrd. 
4. FIOsalge polymerlsterbareZusanvn&nei~ng nach Ansp,uch 1, worln das (Komponente C)-Polyol unter 

Pentaerythrlt. Trlmethylolpropan, DlpentBe~ Dltrlmethylolp~pan und Trls(hydroxyelhyl)lsocyanurat aus-
gewlhlt wlnf. · • • . 

s. FIDsslge pOlymerislerbare Zusammenset%Ung nach ~ch 1, worln die (Komponente C') 1.4-Cyclo-
. .fS hexan-dfmethanol oder 4,8-Bls(hyd~JhYi)trieyclo-{5.2.~dekan ist. 

6. FIOsslge polymerlslerbare Zusail'lln8i1Se~ng nach Anspruch 1, worin der alkallsche Katalysator unter 
den Afkalirnetallbydroxiden, -carbonaten·und:-alkOxtden, den organlschen Basen und den baslschen lonenau-­
stauschharzen auagewihlt wfrd. 

7. FIOsslge polynterislerbare Zusamineft$91zUng nach Anspruch 1, worln der Polymerlsatfonslnllfator unter 
60 DicyklohexylperoxydicarbOnat. DlbenzOylP.e~. 01-sec.butylf)eroxydicarbonat und aec.Butylcyclohexyl­

peroxydlcarbonat eusgewihlt wird. 
8. Verwendung elnerflDsslgen pofym8risled)aren Zusa~nsetzung nachAnspruch 1 zurHerstellung von 

organischen optlschen Glisern. 
9. Organlsche optlsche Glaser, erhlltllchdUrch GleBen el.0«.110sslgen polymerislerbaren Zusammenset-

66 zung nach elnem der AnsprOche 1 bis 7 in Forman und Polymarlsleren. 
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· Paten_n .. pi'ilQhe fOr foJQ•nde Vertragsstaat : ES 

< :} 1. V~flrel:i zur Hera~tijilg\elner flOsslgen, durch ffelradlkali~C.be;.Polymerisatlon und' mlt geringem 
· · .Schrumpten· zu organlschen;'Gilsein von hoher thennlscher Stabllitif~Oifrnerislerbaren Zusammensetzung, 

.. s .. ·da&.frch gt1tJcenn~lchne.ti dEi~bef:elner Temperatur vori 80°C bis 160°C In Gegenwart elnes alkallschen Kata-
V . lyaators· Dl .. llylcarbonat (Komponente A) mil einem G.emlsch aus · 

-elnem e~d.,.-linea~n oderverzwetgten'.allphaUschen Dlol mlt 3bis10 Kohlenstoffatomen (Kompo-
•· nenteB)und . . · 

. . -eln$nt e11twed"° linearen oder elnem veawelgten aliphatischen, cykloallphatischen oder heterocykll-
·.'. aC:he.it POfyol mlf4 bis 20 Kohlenstoffatomen u~d:3:bls 6 HydroXylgruppen (Kornponente C), 

.. ·.· '. oder, ala Al~matlve~ mlt elnem Gemisch au•: · ' 
: 10 

: . . .-(komponeme Q) gemi~ VQl'Stehender ~nltion und . 
· .. _ elne1T( cykl98ilpha~~~n Dlol (KompOner;te' C') efner Um~terungsreaktlon unterworfen wlrd, wobel 

·.· da': Mo1V&rhilti118 vcjil;(~ponente A) zu (l(orj,pon,nte B + K9111ponente C) oder von (KompQnente A) 
•· 1~ . *' {i«Jmi>oi18.nie B + KQ.6ponente C')gl~k:ft:Qcf~:griSBer·als 3 :·t 1st, und.·dle· Menge an (K~nente C) 

. , :· fm: ~~Ch'..(f<on,po~8- B + Kompone~·C)'tglelch oder nte.drlger ala 70 Gew.-% aue~cht-und die 
· : :-Me~~.on~ (KQri:1Pollentit.'C? "11: Gemisch <Kdm.PG'nerite B + Korllponente C') glelch. oder' n~~r ats 90 
:'~ow • .;%· ai,ismach'* umf:daB zu dem. sotcmnrt'· erhaltenen Ulnesterungsr8aktlonsprodukt·,111na Menge 

.. :A. . : ~ln'~ .. Poiysrierls&uoln,sir1iltator8 von 1 bis 6 G~~~%. bemgen aUf das Gewlcht des UmesJ8i\(~g-~eaktlon-
........, .· · ~·· · · •· · ~ spfocfuktes, ZUg8$etZt WIRI. · · ! · 

:. . . . ·· ·; 2~ Ve~ nach An'sPs'UQh 1, wolfn die Umesterungsreak6on mlt elnem Molverhlltnls von (K9111Ponente 
· ·A) ~- dem Gemlsch (Komp0nente B + Komponente C) oder von (Komponente A) zu dem Gemisch (Kompo­

.. nente B+ Komponente C')'von 3: 1 bis 12: 1 ausgemhrt wlrd, wobel die Menge der (Komponente C) Im 
:Gemtsch (Komponente. 8 +. K()mponente C) von 20 bis so Gewietitsprozent betrigt oder als Alternative die 

· as · r.,,enge der (Komponen~ C'l Im Gemlsch (KomponerJte B :+ Kornporiente C') von 20 bis 80 Gew.~%:ausmacht. 
·. ·· ·· 3~ Vetfahreri "'°h AnSpru°ch 1, worln das (Kotnponente B)-Diql unter Diethylenglykol, Trlethylenglykol, 

· :teeraethyleng1Yko1, l)lp~pytenglykol, 1.,4-Bulandlol~ 1~6-Hexandlol, 1~3-Propandlol, Neopentylglykol und 2,2,4-
Trltjiethyt.;1,3-pentandlOl)~ewlhlt wlrd. · · 

· 4. Verfahren riach ArlsRtUeh 1, worfn das (Kompone"te C)-Polyc>I unlEu' Pentaerythrlt, Trimethylolpropan, 
· · 3Q Dlpentaerythtlt, Dltri~olJ>rQpan und Trl;s(hydroxyethyl)tsocyanu"8t ausgewlhlt wlrd. 

· 5. Verfahren nachAriS(JiUch 1, Worin die (Komponente C') 1,4-Cyclohexandlmethanol oder4,8-Bis(hydro-
xymethyl)lrlcycl0:.[5.2.oz,d8kan Isl · 
. ' .· ·. 6. Verf&tlreri nach:Anspruch 1, worin der alk$Dsche Katalysat0r unter den Alkallmetallhydroxfden, -car­
bonaten und ~lkoxkfen,.:den organlschen Basen und den baslschen lonenauslauschharzen auagewlhlt wlrd • 

. as . 7. Verfa:hren naQh Ails'Pruch 1, worin der Polym..-isatlonsln.ltl8tor unter Dlcyklohexylperoxydlcarbonat, 
Dlb8nzoylperoxtd, Dt.8~bUtytperoxy-dlcarbonat und aec.ButylcyCl~peroxydlcarbooal ausgewlhlt wlrd. 

·.· 8. Verfahren:zur Herstelung von organlschen oi>tlschen Glisem, welches die Stufen des Gielens elner 
~ ·· ,io8slgen polymerlsl81'.bafen.Zu1&mmensetzung, hergestelt nach dem Verfahren, wie In elnem der AnsprDche 
· ·. · ; •· .1 b19·7 deflnl8rt. ·1n Fonnen~unct dea:Polymeristerens derZusamme~setzung umfdt. 

Revendlcatlons 

:R_.,endlcatlonspour:1aaEtats Contractants'aulvants: AT, BE, CH, DE, FR, GB, GR, LI, LU, 
NL;SE . 

1~ Composition liqulde p0lym6rlsable par polymtrlsatlon radlcalalre, et avec un falble retralt pour la pro­
duction de verres organique$ b'6s stables thennlquement, caractiF,l86e en ce que l'on peut rObtenir en sou­
mettant 6 une r6actl0n delransest6rlflcation, 6 unetemp6rature de 80!»C il 1 eooc, en pr6sence d~un catalyseur 
alcalln, du carbonate de~idlYI• (consUtuantA)aveeunm61ange d~ult'dlol allphatlque lln6alre ou ramlft6, ayant 
de 3 6 1 o atomes de C&rbone· (constltuant B) et cl'iln pOlyol aliphatiq\19, Jln6aire ou ramlfi6, cyclo&l!phatique ou 
ta6t6rocycliquei ayant·de 4 6 20 atoines de ~rbone et de 3 6: 6 grotJpes hydmxyle (constltuant c), 

. ou, en vartante, avec un m6iange du .cc:msm.rit Bi dMlnl pr6c*Jemrnent et d'un dlol cycloallphatique (constl-
ti.lant C'), , · 

·· . a• . · 18:.~pport molalre du constiiUant A 6 la somme des constituants B et c ou du constiluant A 6. la somme des 
· constituants B et C' 6bint·tij;~ au sup6neur 6 3 : 1, la proporUon de eonstituant c dans le m61ange constituant 
B + constltUant p .ltb'l~ 'gai~ au lnf6rleure 6 70% en polds, la proportion du constltuant c• dans la m61ange 
COl1Stituant 8 + eon$UtUafit ,(;' titant 6gale OU lnMrieure i 90% en• pOlds, 
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et en ajoutant au produl~ (lj'j~:ftactlon de tr8nsest6rlficaUon alnsi o~tt!nu une pn>porUon d'un amorceur de poly­
·rrit§rlsatlon de 1% • ·e%: !n pqlds par rapport au PQlds dudit prodl:iit '<lit la r6actk>n de transest6rfflcatlon. 

2·. Composition liquid~; ~ym6rfsable selon la revendlcatlon 1, pdur laquelle on r6allse la r6actlon de tran­

sest6riftcatfon avec un rapp(ijt:iJiolalre du constltuant A·au m6l~nSJ~'~~ant B + consUtuant C OU du cons- . 
B tltuant A au IMlange.c(>iistitu&nt B + constltuant C' de 3: 1 •; 12:-·;h·1a proportion du constituent c dans le 

mAlenge constituant B. +: conatltuent c 6tant de 20% 1l 80% enipolds, ou, en variante, la proportion du constl­
tµarit ·c· dans le m61ange c0nst1tuant B + mnsUtuan_t c 6tant de 20% i 80% en polds. 

3; Compoaltfon llqillcle polynttrliable selon ia revendlcaUon 1, pourlaquelle le dlol (constltuant B) est cholsl 
pannl le. dkithyltnegl~I~ le b16thylt\neglyCol; le tttra6thy1ineg!ycol, le dlpropylt\neglycol, le 1,4-butanedlol, le 

10 1~e;.f*ainedlol~ le 1~ropanedlol; le ri6openfylgfycol etle 2.2j4-trlm6thyl-1,3-pentanedlol. 
4~ Composition llqul4e polymtilsabfe 881ori: ta·- revendlcation 1, pour laquelle le polyol (constituent C) est 

cholsf ·parinl le penta6rytfnitol9 le bi~thylolplOPane, le dlpenta~rythrltol, le dllrfmtthylolpn>pane et l'lsocyanu­
nite.de'bis(hydroxy6thyl$). 

.. 5. Compos1Uon llqulde polym6risa_ble: salon la revendlce~n 1, pour lequeHe le constlluant C' est le 1,4-
1s cydOhexan~hMtha~h>u le 4;8-bfs(hY.droxym6tflyl)tricyclo-[5~2.Q2.S]d6cane • 

. G;~p·n llqiJlde-polyrri6rfsable- set~~- la revendicaupn 1, pour Jequelle ledlt catalyseur alcalln est 
~'~f 18& hyd~98; oai'bonates et al~ateli de m6bd atcalln.- fes bases orgenlques et les r6slnes 
·6cliao9eU&es cr1ons baSfque$. . 
--·.· ·· '. 7~:com~ltk>n 11qu1ci•p01ymtrlsable.8'f()l'i la-~ndicritlon 1, pour laquelle l'amorceor de polyml!irlsaUon 

20 est:ch~~i_panm 1e· pe~y dlC!Ubon$te. de. dl~(;~e~ le ~rbxycle de dlbenzoyte, le peroxy dlcarbonate de 
dl(~IJµtyle) etle petoXy dlQllrbonate de ae~butyte et de cyciohexyle. 

· 8~ Utf_IJSadon d'une' cc)inposltfon llqulde poiyrft6rlaebleseton ta revendlcatlon 1, pour le pr6paratlon de verres 
optlques mganlques. 

9. Verres optfques organlques obtenus pat coutage dens un moule et polymilrlsatlon d'une composition 
26 llqulde polym6rfSeble $8lon l'une quelconque des revendlcations 1 l 7. 

Ravendlcatloris pour l'Etat Contractant sulvant : ES 

1. Proc6d6 de pr6paratfon d'une composition 11qulde·pdym6rlseble par polym6rlsatlon radlcalalre, et avec 
30 un falble retraf~ pour la production de ven-es orgenfques bis etables thennlquement, caracNrla6 en ce qu'R 

comprend las 6tapes conslstant l soumettre • une r6actfon de transestaiftcatlon, lune temp6ralure de aooe 
t: 1•e0oc; en pr'8ence:d'un catalyseur alcalln, du carbonate d$ dlallyle (constftuant A) avec un mflange d'un 
dlol "'llpbatlque lln'81re au ramlftil, ayant de 3 A 10 a1Drnes de ca'rbone (constltuant B) et d'un polyol altphatlque, 
liri681na· ~ ramtfl6, cycloallphaUque OU h6,6rocydlque, ayant de 4 ii 20 afDmes de carbons etde 3 ii 6 groupes 

as hydtoxyle (coi1atftuant C), 
· OU;- en varle~, avec un.ml!ilange du consUtuant B d6flnt pr6c4<1emment et d'un dial cycloallphetlque {constl-

tuant C;), · · 
le rapport molafre du constltuant A • la somme du conatltilant:e et du constlluant C ou du constituent A 6 la 
sommedu constltuant·B et du consUtuent C' 6tant6gal ou au~euri 3 : 1, la proportion de constltuaot c dans 

.fO le mlllange constituent B +constituent C 6tant6gale ou inMrleUre l 70% en polds, la proportion de constituent 
C'-~ns le mlllange cansUluant B + consUtuant C' 6tant 6gale QU lnf6i1eure i 90% en polds, 
et i8JQuter au pn>dilit,de la r6actfon de transest6rlftcauon alnsi obtenu une proporUon crun amorceur de poly­
njirliaUon de 1%·• 8%"en polds par rapport au polds dudlt prodult de la r6actlon de lnlnsest6rfflcatlon. 

·.· · · 2. Prc>c6d6• selon la revendlcatlon 1, cfans, lequel on eft'ectiJe la riactlon de transes16rlflcaUon avec un rap-
"6 pOrt-molalre du constlllientA au m61ange constltuant B·+ Constituent C ou du constituent A au m61ange cons­

tltuant B + constftuant C' de 3 : 1 6 12 : 1, la: ·proportk>n du eonstltuant C dens le IMlange constituent B + 
consUtuant C 6tant de' 20% i 60% en polds,-~ en varlente, le proporUon du consUtuent C' dens le m61ange 
constituant B + constltUent C' et.nt de 20% t 8o% en polds. 

3. Proc6d6 salon la:revencllcatlon 1, dans 1.1 le dlol (consUtuant B) est cholsl pannl le dk\thylflneglyco!, 
60 le· bi6thylt\neglycol, le tttra6thyltneglycol, le dlp!'OPylltntJglycol,;le 1,4-butanedlol, le 1,6-hexanedlol, le 1,3-pro­

panedlol, le n6openlytglf':ol etle 2,2,+trlmtthyl-1,3-pentanedipl. 
4. Proc6d6 aelon la revendlcatton 1, dana leque1 le pol~ (eonatltuant C) est cholsi pannf le penta6rylhritol, 

le bimilthylolpmpane; le•dlpen1a6rythrttol, le d~Ytolp~p- et l'lsocyanurate de trls(hycfroxy-6thyle). 
5 •. Proc6d6 selc>n l•:revendfcatlon 1, dens 19Quel le eon•ent C' est le 1,4-cyclohexanedlm6thanol OU le 

ss 4,8-bls(hydroxym6thyl)trJCyclo(5.~0Zol]d6cane. • · 
6. Proc6d6 salon ·18 revendleaUon 1, dens lequel ledlt catalyseur alcalln est cholsl pannl las hydroxydes, 

le$a~ibonates etles alcoolates de m6tal alcalln, les bases organtques et las mines 6changeuses d1ons besl­
ques. 
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7. Procec:i6 selon la revendlcatlon 1, dans lequel l'amorceur de polym6rfsatfon est cholsl parml le peroxy­
dicarbOnatede dlcydohexy)e~:I• peroxyde de dlbenzoyle, le peroxydlcarbonate de dl(sec.butyle) et le peroxy 
dlcarbonate de sec.bUlyle etde:,eyaohexyle. 

8. Proc6d6 de pr6paraUQ,i cie verres optlques organlques, comprenant les 6tapes conslstant * couler dans 
s un moule etll polym6rlserune COinpOSltton llqulde polymerfsabJe, paiparee selon le proc6d6 tel que d6flnl dans 

l'une quelconque des revendlc8tions 1 ll 7. 
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