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Description

. - The: present inve'ntianff'équ'ates to a liquid composition, polymerizable by the free-radical polymerization

. *rotite, to yield organic glasses endowed with a high thermal stabiliity.

The invention relates also to the organic glasses which can be-obtained from sald composition.

in the sector of the high-transparence organic glasses, those obtained by means of the polymerization of

Ii!'s}(allylscarbonate) of diéthylene glycol are of congiderable inter_e__st;{rbmiagcbmmerci'al viewpoint; owing to their

- - - particular mechanical charactéristics, and charaoteristics of chemical'and ageing resistarics.
.. +808, e.g., F. Strain, "Encyci emioal T .
‘Volume I, pages 452-foll. ; and: "Encyclopaedia 6 f Polymer Science and Technology™; Vol I, pages 799-foll,,

yclopaedia of Chemical Processing:and.Design”, 1% ed., Dekker Inc., New York,

. Interacience Publishers; New York, 1964,

15

. fotstich copolymers, owing to

- . However, the products of polymerization of bi,s’_(ia_l[yl;-mrbona_t.g' :f-:di}qﬂwylene glycol suffer from a limitation
“deriving from the relatively low. values of their heat distorsion té

rature (HDT), of the order of 65°C, what

makes thiem unsuitable in applications wherein liigh perating &

ual casting methiodiresults endangered
during polymerization, or at mould open-

-'t_'iié presance of phenomenaof craddtig-

" ing time. Said phenomens malnly derive from the high shrinkage during the polymerization step, and from the

- ‘come by means of the liquid composition of the present invention,

higher fragflity of the polymerizates, deriving from thelr considerale crosslinking density.

. The present Applicant has found now thatthe above reported drawbacks affecting the prior art can be over-
_ . . 8! ich can be easily. polymerized by free-
radical polymerization, with & low shrinkage during polymerization, it order to yleld orgariic glasses endowed

~with high values of thermal distorsion temperature,

 containing from 3 to 10 carbon atoms In thelr molecule.

 This invention, therefore provides a liquid composition polymerizéiils: by free-radical polymerization and
with low stwinkage for producing highly thermally stable organic g characterized in'thatit is obtained by
subjecting to a transesterification reaction, at a temperature of fr to 160°C, preferably from 90°C to

. 180°C, in the presence of an alkaline catalyst, diallyl Carbonate {component A) with a mixture of

~— an either iinear, or & branched aliphatic diol having from 3-to 10:carbon atoms {component B), and

——an elther linear, ora branched aliphatic, cycloaliphatic, or hete ocyclic polyo! having from 4 to 20 carbon

atoms and from 3 to 6 hydroxyl groups (component C), B '

or, as an alternative, with & mixture of :

— (component B) as défined hereinabove, and L

~— & cycloaliphatic diol (component C'),the molar ratio of (Component A) to (Component B + Component

C), or of (Component A)to (Component B + Component C') belng'e ualto, or greaterthan 3 : 1, the amount
, of (Componerit C) In the (Component B + Componént:C eing equal o, or lower than. 70% by
. welght, the amount of (Component C') in the (Component nent C*) nikture being equal to, or

lower than 90% by weight, and adding to the thus obtained trz nsesterification reaction product an amount
- apolymerization initiator of from 1% 10 6% by weight relative the weight of said transesterification reaction

According to the preferred form of practical embodiment; th

es of the molar ratios of (AJ(B + C) and

| ' (AWB+ ©) are kept comprised within & range of from 3/1 to 12/1, and the (C) and {C") components are re-
- spectively presentin an amount comprised within the range of from 206:60% and of from 20 to 80% by weight
. inthe'mixture (B + C) and (B + C). L

The (B) diols used for the purposes of the present invention

e the either linear or branched aliphatic diols

Specific examples of diols are diethylene glycol, triethyienie gly

1,6-hexane-diol, 1,3-propane-diol, neopentyl glycol; dipropylene g
Among them, diethylene glycol is preferred. .

The (C) polyols, used for the purposes of the presentinvention are either linear or branched aliphatic, cyc-

» tetrasthylene glycal, 1,4-butane-diol,
ﬁNd- 2,2 4-trimethyl-1,3-pentanediol.

loaliphatic or heterocyclic polyols, containing from 4 to 20 carbon: atoms, and from 3 to 6 hydroxy groups in

" ithelrmolecule.

“Specificexamples of polyols suitable for the intended purpose 2 re pentaerythritol, trimethylolpropane, di-

pentaerythritol, di-trimethylol-propane and tris(hydroxyethyl)isocyanurate,
,

"
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| tﬂmethylelpmpane arid trls(hy “.‘_"_)Wa""me are preferrad.

Ho diols, with 1,4-cyclohexane-di-methanol and 4,8-bis(hydroxy-methyl)iricyciof5.2.1.0.2%decane.
The composltion ording to the present invention is obtalned by startlng from diallyl-carbonate (A) and
: -mlxmre by operating undertransesteriﬂeaﬁon eonctit_ions More partlwlarly. the pro-

) ;hydroxlde, sodlum carbonate, sodium methoxide. The catalyst
is advantageously used :an amount equal to et least 1 ppm (part par millon parte by walght), relatively to the

¢ uehapressureﬁ:atu\aeystemlsmadebollatme seiec-
ofallyl'a eeholfmmt_hereacﬂonmbmm e.g.. pressure

After coollng. the

42 ___c under a decreaslng pressure. with end pressure values of
the order of 0,1333 hPa-tn 26 68 hPa (0. 1-20 Torr), and preferably of 1,333 hPa to 3,999 hPa (1-3 Torr, with
the desired product belng obtained as the reetdue

The composition is ﬂnally submitted, if necessary to ﬂltraﬁon. after a preliminary treatment with activated
charcoal.

The composition aeeordlng tothe present Inventlon is liquid i at room temperature, and has viscosity values
comprised within the range of: fmm 15.10-‘ mzls to 300.10-¢ m2ls (15 to 300) cst and density values of the order
of 1.1-1.3 g/ml.

The composition of the: ‘present invention Is a complex mlxture eontaining allyl-carbonates of the (B) com-
ponent and of the (C) or (C) eomponent. in either monomer or oligomerform as Well as mixed oligomer allyl-
carbonates of said (B) and (c) or (C') oomp nts, with:the relative amounts of sald constituents of the
comiposition malnly depe ] _ratios of the (A), (B) and {(C) or {C’) reactants.

This composition ¢ be.--:tran'sfonned"lnto-organlc glasses, by means of free-radical polymerization, with
the usual "eesting teehnlque.

Forthat purpose, to composition one. ormore polymerizauon Inltlator(s) is(are) added, which are soluble
d ls(are) eapable _;.generating free radlcals attemperatures comprised within the

diicy o-hexyl-perow-dtearbonate. di-isopropyl-peroxy-dicarbo-
-diearbonate and séc.-butyl-cyclohexyl-peroxy-dicarbonate.
hin the range; offrom 1 to 6 parts by weight per each 100

range of from 30° to 120"0
Preferved examples of such Initiators.ar
nate, dl-benzoyl-permdde, di-sec.-butyl-p

The amount of Initiator. may generally
parts by weight of the composition. "

The composition cal additionally conta or more eonvqnﬂonal additive(s), such as stabllizers, lubric-
ants, dyes, pigments, U'.V.-'absorbers, LF -absorbers with'thé overall amount of such additives being anyway
not higher than 1 part by. weight: per each parts by wetght of the same compasttion.

The composition of the present |nven taining:the Initiator, and, possibly, one or more additive(s)
selected from the above mentiohed add transformed-into the relevant organic glass by operating at
temperatures comprised within the range of from 30°to 120°C, \mth polymerization times which can be generally
comprised within the range of frarn 1 to: 100-hours..

During the polymerization, small-extent phenomena-of shrinkaga oceur, and the organic glasses obtained
have a high thermal distorslion temperatrne F ' her then appm;dmately 90°C, when determined by ASTM
D-848), and a good set of optical and: ph _

The so-obtained organic glasses are pamoulany nsefu n-'prdtactlng shields (e.g., for welders), In sight win-
dows (e.g., in blast fumaces), in. windows' in the transportation séctor and in the civil bullding sector, in lenses
for vehidle lights, in solar and photovoltalc llectots and panels. in substrates for optical disks and in panels
for displays.

The following experimental Examples are: reported for exempllfylng purposes.

~g
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In the following examples. liquid: polymeﬂzable compositions are prepared by. reacting, under transested-
fication conditions, diallyl-carbonate (A) and a mixture of the hydroxy—oompounds
L : :th mples is diethylene glycol (DEG). .

The (G) polyols used in th ‘examples are : pentaerythritol (PE) ; ms-hydmxyethyl-isocyanurate (THEIC) ;

| and trimethylol-propane (TMP)

The (C') cydloaliphatic diol used in the examples is 1 4-cyolohexane-dlmﬂxanol

To the so-obtained liquid compositions, di-cycloliexyl-peroxy-dicarbonate (DCPD) Is added as the inttiator,
In an amount 6f 5% by welght; of the mixture weight:

~ The oatalyst—oontainlng'-bomposlﬁons are transformed by, polymerization into flat sheets or neutral lenses,

mspscﬂvsly of 3 mm and: 2 tm:of thickness, by gans of ths conventional casting technique. According to
this tactinique, the liquid composition; containing:the catalyst, is cast into the hollow-of a mould constituted by
twoglass elements, witha spacer gasketof plasticized polyvinyl-chloride or of ethylene-vinyl acetate copolymer
(EVA).

_ sd and the polymerhatss are reoovsred and are leftstand-

Ing at 110"0 for a furlher 2 I or de pose any possibie residues of initiator, and of reﬂeving
possible inner stresses, : -
On ths so-obtained sheeis. ths followlng characteristics are determined ;

a) Optical-Characteristics :

— Refractive index (n?) measured by Abbe refractometer (ASTM D-542) ;
- Haze and fransmittance at visible wave lengths (%) : measured by using Gardner’s Hazegard XL-211
(AST™M D-1003);

—- Yellow index (Y1), defined as :
100 .
Yl & (=), (1.277X-1.062)
7 .

as detenmined by means of Gerdriers XL-805 colorimeter (ASTM D-1925).

b) Physical and Mechanical Charateristics

~— Density : as determ!nsd by means of the hydrostatic balance at the temperature of 25°C (ASTM D-792);
~— Shrinkage during po!ymsrizaﬂon, computed by means of the following formula :
Shrinkage % =

(polxﬁ"e‘.r density - monomer density)

polymer density

— Rockwell hardness (M), as measured by the Rockwelt duromsnsr (ASTM D-785) ;

— Elastic modulus at bsnding (ASTM D-790) ;

~— Abraslon resistance, Taber method (ASTM D-1044, modified), carried out with a couple of grinding

wheels CS-10F and under a load of 500 g on both wheels.

The resuits are expressed as the ratio of the number of passages necessary for producing a 10% increase
in Haze for the sample being tested, to the same parametsrﬁor areference sample of poly-methyimethacrylate
(PMMA).

On the neutral lenses; the S
— Sutherland Abrasion Resistance is detenmined,

The test consists in. oarryi__l__lg out 25 abrasive cycles (50 passages), on the neutral lenses, of a pad of 2/0-
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em . foaded with a weight of 630 g. The abragbn degree produced is evaluated

type- stee! wool of §Sc _
by;means.of the: visual .of the' number, the length and’ the:de pth of the solau:hes. as:compared fo
acctresp_b_ri’dlng refe e basedon dtethylene glycol bis(allyl—carbonaﬁe) homopolymer The abrasion

resistance is expresse y méans of a sooﬂng on-a scalé-of from 0 to 10; wiierein score 10 Is-assigned to the
scratch-free sample, of to & sample showing: from one to three thin not very deep scratches, and score 0 is
assigned to: the completely: scratched sample (this Is the case of diethylene glycol bis(allyl-carbonate)
liomopolymer, assumed as:the reference standard).

- Intermediate scores:from 1 to 9 are assigned on. the basis of the percentage of scratches shown by the
tested sample, as compared 1o the reference.standard. For.example; if the sample shows a 60% of scratches
relatively to the-reference standard, its abraslon resistanee value is 4 ; ifitshows a 30% of scratches, its assig-
ned'score is 7, and so-on,

c) Themal_ Characteristics:

— Heat Distorsion T_em_ﬁératqfe Under Load

1.82 MPa (HDT), (As M D-648)

Exa!@ ple 1 _ - -. -

" To a three-neck flask lth?jacket, fitted with a thermometer, a magneﬂc stirrer and an overhead distillation
column with 20 perforated; trays, there are charged ; .

- Trinethyldl{—propme (THP) 60 g (0.447 mol)
~ Diethylene glycol (DEG) 140 g €1.320 mol)
- Diallyl-carbonate (DAC) 1,254 g (8.835 mol)

- Sclution at 30X by weight of sodium methoxide in

methanol H 0.20 ml

The reaction Is canied-out for 45 minutes at a temperature of 98-118°C, and under a pressure of 199.95
hPa (150 torr), with allyl alcohol being distilled off as it forms (total 230 g ; purity of 99,0%.).

After cooling, the reaction mixture Is washed with two portions of 500 m! each, of distilled water.

The excess of diallyl-cdrbonate is. distllled under 1 toir, with lncreasmg temperature up to 120°C.

The obtained product s decolorized’by contactwith 2% by weight of activated charcoal, for 4 hours at 80°C,
and is then flltered.

In this way, 500 g-is’ ‘obtained of a liquid: pmduct having the: follawlng characteristics :

Viscosity .(-250(:)

34,5.100 ma/s (34.5  cst)

- pensity ¢20°¢) : 1.164 g/ml
~ Refractive index Cn-z:') : 1.4585
~ Colour CAPHA) 3 15

This productis a mixture of both monomer and oligomer diethylene glycol bis(allyl-carbonate), trimethylol-
propane tris(allyi-carbonate), and of mixed allyl-carbonates; having the foliowing presumed composition :
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—Dlethylene glycolbls( nate)

euz=cu-cuéagfﬁ;pxtaz-cuz-o—cazscazeoaﬁao)n-cuz-cn=cu2

0 0 .
nonomer | n=1 45.8% by weight; .
dimer o n=2 10.1% by weight.

{0

—Trimethylol-propane trls(allyl-carbonate) :
nonomer -. : | 17.3% i_:-)' weight;

dimerp 23‘;--.42 by neﬁght.

0 | CHZCH3 :)

R
2 CH CHZ 0= OCCHZ f CHZ 0-C OJZCHZ CH CHZ

C.!!z-O- "—O-CHZ-;PCHé
0

~—Mixed allyl-carbonate : 10.1% by weight

It
.,?-cuz-cnz-o-cuz-caz-o-c O-CHZ-CH=CH2
=0 cu -CH 0
1 2 3 ¢
O cuz-f-cuz-o- -o-cnz-cuscuz
:cuz-o-ﬁ-o-cuz-cufcuz

0

with the residual pememage belng essentially constituted by the: higher oligomers of the above disclosed
species,

Example 2 _
To the same equipment as dlsclosed in Example 1, there are charged :
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- _
= Tris (hyd.rdit&ethy‘l.) isocyanurate | (TélEI’_C)-:
| | . 30.0 g €0.115 mol);
, 5 - Diethylene glycol (DEG): - 70.0 g €0.660 mol);
T ~ Diallyl-carbonate (DAC): 1,320 g (9.30 mol);
- Solution ‘at 30X by weight of gs-‘c"’dfiun methoxide in
10

methanol: ' 0.15 ml.

The reaction is carrled -out for 1.5 hours at &:temperature- of 116-119°c and under a pressure: of 198,95
hPa (150 torr). with any_l’ ak_:ohol being t_ﬁs :otf_as It forms (to_tal 8 g purlty of 96%)

15_ _
Inthis way, 212 g ls_:__ btained ofa liquld ' uet'_having the. fouowing characteristics :
20 : :
- Viscosity ' (25%) : 47,06-;10-'-5 m/s (47.06 cst)
- density (20%C) : | 1.195 g/ml
25 ~ Refractive index Cnio) : _ 1.4640
- Colour C(APHA) : | 15

This product Is a mixtire of both monomer and oligomer diéthylene glycol bis(allyl-carbonate), tris-(hyd-
s0 roxyethyl)isocyanurate tris(allyl-carbonate), and’ of mixed allyl-earbonates having the following presumed
' - composition :

' Diathylene glyool bis(ally-carbonate)

? CHZ CH=CH2_
£ R
- Do - we e - - H

o O(CHZ CHz 0 CHZ CHZ o-C 0) CHZ CH=C 2

monomer n=1 64.%! by wedight;

dimer n=2 6.8! by wedight.
.
50
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— Tris(tydroxysthyl)iscoyanifate tris(allyl-carbonate) :

nonomer 19.2% by weight;
?H‘=cnz_ q cu-zati-:_u
CH,-0-C~-0~CH_~CH

2=CH, ;/,cnz-cnz-o-ﬁ-o-cnz
0. : ' 0.
| : _gmzf;ﬁifo-e-o-eaz-cn-cuz
dimer 0.8% by ﬁe}i-g;ht.
cH=¢ '
¢ Hy CH,=CH
CH_=0=C=0CCH_~C H - wQel-
) ﬁ CCH,~CH CH,-CH,=0 ﬁ 0),CH,
0 0
N0 o
LI
H,~CH,~0~C~0-CH,~CH=CH,
— Mixed aflyl-carbonate : 5.1% by weight
CH,=0=CH,=CH,~0~C-0~CH,,~CH=CH, CH =CH
H,~0-L-0~CH.,~CH CH,~CH, ~0-C~0~CH
27 OTfTOCH,~CH, 2" CHpm0m gm0 CH,
o \\‘n e 0

CH,~CH, ~0-C~0=~CH,~CH=CH,,

with the residual percentage being essentially eonsﬁﬁ;upd by the: higher oligomers of the above species.

Example 3
To the same equipment as disclosed in Example 1, there are charged :
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- Pentaerythritols : 45.4 g (0.33 mal);
- Diethylene glyest : 106.1 g (1300 motd;
.. . & = piallyl-carbonate 1 947 g (6.66 mol);
A - Solution at 30% by weight of sodium methoxide in
; methanol - s 0.40 ml.

10
The-reaction Is carried out for 45 minutes at_a temperature of 109-1 18°C, and under a pressure of 1 99, 95
hPa (150 torr), with allyl alcohol being distilled off as: it forms (total 218 g-; purity of 90%).
After cooling, the: reaetion mixture is washed wlth two porhons of 500 -mi:each, of distilled water.
The excess of diallylcarbonate is then dlsﬂlled under 1, 333 hPa (1 torr), with increasing temperature up
15 to 120°C.
“The so obtained product is:decolorized with: 2% by weight of activated ehamoal for 4 hours at 80°C and is
then filtered. _
in th!s way, 380 g is

Ined of aliquld: product havlng the following Gharacterlstics

87,7.10 m’/s (87.7 .cst)
1.1939 g/mt
1.4616
5

Py
~
[ 1)

20 - \hscosity

- Density (ZD c)

= Refractive index (nzo}

)
25 - Colour CAPHA)

This product is a mixture of both monomer. and oligomer diethylene glycol bis(allyl-carbonate), pentaeryt-
hritol tetrakis(allyl-cerbonate), and of mixed allyl-catbonates having the following presumed composition :

30
— Diethylene glycol bis(allyl-carbonate) :
0-CH,=CH=CH, -
s c=0 "
|
o(CHZ-CHZ-O-CHZ-CHZ-O-C-O) -CHZ—CH=C82
monomer n=1 53.9% by weight;
@ diner n=z: 9.qx by weight.
— Pentaerythrito! tetrakis(alyl-carbonate) :
ad monomer j: 13.02 by weight;
“ 0. CH=CH.)
| C(CHZ-O c- CHZ 2’4
% dimer - ' 2.5% by weight.
55




0,

1s.

EP 0.302 537 B1

n
? H,= “z 0= occuz f CH, -0~ c. ’-z‘"z cu=cu2

—Mixed allyl-carbonate : 10% by weight

¢=0
!

0-CH 2~ ¢ !'lz-'

)

&

“CH,=0=£=0~CH,~CCCH, ~0=C~0=CH, ~CH=CH

' 0
with the residual percentil_g_ei ;]:_'eing essentially constituted by the higher oligomers of the above species.
Example 4

By operating acaordlng fo. as d!sclosed in Examples -3, the polymerizable composiﬂons Nos. 1 2,3 and
4 are prepared by reacting dlallybcarbonah (DAC) with mixtures of pentaerythritol (PE) and diethylene glycol

. (DEG), at various molr itios (R). of DAC to the sum’ of (PE+ DEG). as shown in following Table 1. In said

table, also the charac ﬁstics viscosity (at 25°C) ; denslty (glml at 20°C) and refraotlve index (n%) in the

" obtained polymesizable i |iqu d ob;npos!ﬂons are reported.

10
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Composition No.

PE (X by weight)
Mixture
Ratio of DAC/(PE+DEG)

VﬁﬁﬁQﬁ;ﬁﬂ me/

bensity Cg/mt; 20°¢)

_DEG (X by n@jght}

TABLE_
1
25
s
4
73,6.107°
1.190

1.4609

2
25
75
571
53,5.10°5
1.183

1.4598

‘o

o

3

30

70

571
87,7.107%
1.194

1.4616

30
70
a1
110.107°
1.202

1.4624

18 L£5 Z0€ 0 43
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The compositions;:after dition of di-cyclohexyl-pi (DCPD) ; §%. by weight in the
ymerlzatlon tn the same way s prevlousiy‘ set forth and on the hardened

'z'-_Nos. §,6.and 7 according to the prior
glycol bis(allyl-carbonate) (BACGD), this
ot resul m the transesty laliyl-carbonate:and diethylene glycol
10 lnthemutual molarratioof The characteristics of these liqu mpositionsarereported in following Table

3: L T ey

s s 7
1007 0 94.s 29.5
1407 7 14,1000 14,2.107
(3 C1.151 . 1.150 1.148

1.4520 ,? 1.4549  1.4576

5 Composition No
TAC o

o BACGO

f:&gfzo .Vﬁkoahw'@flg

Density (g/ml; 20
ZO

f di-c _’f',_;peroxydicarbonate (DCPD) in an amountof 5% of the welght of the same
compositions, said compositions are submitted-to polymerization under such conditions as stated in the text,
and on the hardened composi '_e characteﬂstles as’ reported 1 Table 2 are determined.

35

12




wh
]

S8
09

IABLE.2

COMPOSITION No.

N S S5 Sy GB 9P WP S WSS WO S5 EE o an

1 2

-7

0

3

bensity,
sgsinkage,
n

.0

Haze,
|Transmittance at
visible wave lengths, X

Yeltlow index

|Etastic modulus

at bending
Rockuell hardness

- Jizod impact-strength,
| without noten -

Taber abrasion
resistance
Sutherland abrasion
resistance

Hev,

(glcus)
4

X

(MPa)
M)

PRI SN

(XPRMA)

1.3274
10.8

1.5014

0.26

1.3290
10.4

1.5016

0.27

92.1
2.90

91.8
3.20

2900 2900
111 112

8/9 8/9
108.2 110.8

4

1.3317

1.3316

10.3 9.7
1.5015
0.40

1.5016
0.36

91.7
3.50

3050
109

9710

142.9 121.

T

9

1.3114
12.2

1.5010

0.16

12.3
1.5041
0.19

19 285 208 0 &3
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Examgletjﬁ"-

~ The polymerizable liquid compositions Nos. 8, 9, and 19 are prepared by starting from diallyl-carbonate
(DAC);-:_tti's(hyj.droxy'ethyl)isocyanurahe (THEIC) and diethylene glyoc?l (DEG), as shown in following Table 4.

IABLE 4

Composition No. ' 8 9 10

fiuezc (% by
Mixture weight) 40 50 30

1056 (X by weight) 60 50 70
Ratic of DAC/CTHELC+DEG)  5/1 61 12/1
Viscosity G/s; 25°C) 95,7x10™°  187x1070 48,5x1¢*6
D'e___n_si_'l‘ftf)" Ca/mt; 20%c) 1,220 11,2308 1 ,1'96"?'
n:Q | EQ* ND* 1,4640

ND*= Not Determined

After the addition of di-cyclohexyi-peroxydicarbonate {DCPD) In an amount of 5% of the weight of the same
compositions, said compositions are submitted to polymerization under such conditions as stated in the text,
and on the hardened compositions the characteristics as-'tjeported in Table § are determined.

Example 7

The polymerizable compositions Nos. 11 and 12 are prepared by:starting from diallyl-carbonate (DAC), tri-

methylol-propane (TMP) and diethylene glycol (DEG), as shown in following Table 6.

- IABLE &

Composfition No. 11 12

TMP (X by weight) S0 30
Mixture

DEG (X by weight) 50 70
Ratio of DAC/CTHP+DEG) &1, S/
Viscosity (mt/s; 25°C) - 9,1x10°°  34,5x10°%
Pensity (g/ml; 20°C) 1,176 1,164

20 ’ d

n® 1,4635 1,4585

After the addition of di-cyclohexyl-peroxy-dicarbonate mCPDlii_n-én amountof 5% of the weightof the same
compositions, said compositions are submitted to polymerization under such conditions as stated In the text,
and on the hardened compositions the characteristics as reported in Table 5 are determined.

14
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TABLE_S
COﬂPOSITION No. 8 9 10 11 12
Density, (glcm3) 1. 3473 1 3516 1.3288 1.3931 1. 3077
sgainkage, ' % 9.4 8.9 10.4 10.1 11.0
1.5080 1.5082 1.5082 1.5010 1.5004

Haze, % 0.08 0.10 0.10 0.19 0.14
Transmittance at

visible wave Llengths, % 92.4 92.0 92.7 92.5 93.0
Yellow index 3.5 4.0 2.4 3.2 1.48
Elastic modulus

at bending (MPa) 3380 3300 3160 2950 2510
Rockwell hardness M) 104 . 110 107 109 100
Izod impact strength, )

Wwithout notch - (KI/m") 10 9.6 7.8 4.5 8.6
Taber abrasion

resistance (XPHRA) 16 18 24 27 18
Sutherland abrasion -

resistance o - - - 6 5
HDT, € 91 98.3 93.4 131.8 90.0

18.265 208 0 43
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Example 8
A liquid and polymerizablé composition Is prepared by starting froi'n
ST _ = 1.4~Cyclohexane~dimethanol - 138.7 g (0.96 wmol)
b i = Diethylene glycol 46:.2 g €0.44 amol)
© 7 % piallyl-carbonate | 795? g (5.6 mol)
Yo ..+ . =:.Sodium methoxide, as a solution at 30% by weight of
. : sodium methoxide in methanol 0 30 al
-18. . Thereaction is carrfled out for 1 hour at & temperature of 11_4-121"(: and-under a pressure of 199,95 hPa
2 (150 tor), with: a!lyl alcohiol: beingdistiied off itforms (total 1 ; purity of 97%).
oo < After cooling, the reaction mixture is-washed wit ortions, of 500 ml éach, of distilled water.
' @.excess of dfallyt—qarbdnate is then distilled off by operat ndera pressure of 1,333 hPa (1 tors), with
Tl ing temperature up to 120°C. '
b he obtairied product is decolorized with 2% by weight of activated charcoal, for 4. hours at 80°C, and is
I then filtered.
‘In this way, 360 g is obtained of a liquid product having the followlng characteristics :
-6
. - viscosity ¢25%C) H 62,1.10 " m*/s
- pensity-€20°¢) : 1.124 g/nl
= Refractive index Cnio) H 1.468
.  — Colour CAPHA) : 5

. “This product is formed by both monomer and oligomer bis(a@!yl&arbonaﬁes) of cyclochexane-dimethanol,
' diethiylene glycol or mixed allyl-carbonates, having the following presumed distribution :

cn2=cu—cuz-o-ﬁ-o(cuz-<::::>-cuz-ojﬁ-0)n-cHz-CH=CH2

0 -.Q
monomer n=1 ' 45.9% by wedg
dimer n=2 12.2% by we
trimer a=3 . 2.8% by ﬁq t.

cuz=cu—cu2-o-ﬁ-o(cuz-cgz-o-cuz*cg- —ﬁ-0>n-cH2-C"=CHZ
o ° 0
so : monomer n=1 18.5% by weight;
o dimer n=2 2.2% by weight;

trimer n=3 0.2% by Qeig,t.

ss The mixed cyclohexane-dimethanol and diethylene glycol bi:sfilf}l-carbonate) dimer : .

16
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T cué=éﬁieaz-o-ﬁ-o-a-o-ﬁ—o-a1 u#&-o-cnz-cu=cuz |
o 0 0
. x ‘wherein R = | !
o RY 5= —GHz-CHy-0-CH-CHy—
: 5 is preserit in an amount of 10.3% by weight, and thie relevant trimer.is present in an amount of 5.2% by weight.
. & The'mixture contains furthermore an ove‘ra amount of 2.7% by weight of higher oligomers than the trimer.
.. 18 After the addition of di-cyclohexyl-p icarbonate (DGPD) in an amount of 5% of its weight, sald
R oomposlt!on is subm!tted to polymerizati . puch oondulions as stated in the text, and on the hardened
' ' hle 6 are determined.
O LE_6
' Density, .' (glcms) 1.2366
Shrinkage, b4 9.1
I b | | 1.5040
Haze, % 0.23
: Transmittance at visible
* wave lengths, | 4 92.7
Yellow index : 1.10
-5 Elastic modulus at bending (MPa) 2,320 |
Rockwell hardness (§,}) : 108
_ Izod impact strength,
o without notch (K7 5.0
: - Taber abrasion resistance t’XPM_MAJ 18
HDT, °c 93.0

45 .E_x_am e O

. To athree-neck flask with jacket, fitted wlth a mennqmeter, a magnetic stirrer and an overhead distillation
" column with 20 perforated trays, there are charged )

- 1,4-CycLohexa-ne-'dimet'-h'-a‘nol. 288.4 ¢ (€ 2.0q mol)

- Neopentyl glycol 123.6 g € 1.19 mol)

5; - Diallyl carbonate 1,810 g €12.75 mol)

=~ Solution at 30X by weight of sodium methoxide 1in
t;letha'nol. _ 1.60 mt

7
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'ls-carrled' ut for45 minutes ata temperature of 107-1 1é°c anid under a pressure of 199, 95
Pé (150'T with:aliyl alcohol being distilied off as it forms (total 370_ L
" After ooollng. the reaction mixture is washed with two portions of. 1:000 mi each, of distilled water.
-The: excess of diallyl-carbonate is distilled under 1,333 hPa. (1 ton), with increasing temperature up to

120°C.

The obtained productis deoolorlzed by contact with 2% by: welghtof actlvated charcoal for 4 hours at 80°C,
and is then filtered.

" In this way, 840 g is:obtained of a fiquid product having the foliowing cheracteristics :

- Viscosity (m*/s 25°C) 73,1070
- Density (g/mi; 20°C) 1.099
= Colour CAPHA) i S

This: product e mbxture. of both mornomer and ohgom_ "':pyclohexane-dimemano! bis(allyl-carbonate),

o neopentyl giycol bls(auyl-carbonate). and of mixed allyl-carbonatés. havlng the followlng approximate compo-

- and on me_-hardened eomposlﬂons the chamcterlsﬁse as rep

 sifon:

- Cyclohexane-dimethandl bistatlyl=-carbonate):
monomer 42X by weight;
dimer _ ' 10% by weight;

- Neopentyl glycol bisCallyl-carbonate):

monomer . ' 19% by weight;
dimer 3% by ﬁei§ﬁt;
= Mixed bisCallyl-carbonate)
o . ' ?Hs | : CHZ-CﬂngZ
c H2=c.H—.CHz-O-E_‘-O-CHz-i‘:-Cl'lz-O-E-O-‘CHZ-O,-'CHZ-O-E-O
0 CH3 0

10% by'we!ght

o In -ZsTable 7 are determined.

18
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| IABLE_Z -
| bensity, | c;g_-igé;ig’i 1.2104
:g; . & Shrinkage, % 2.3
: 20 '
. - nu 1.500
Haze, 4 . 0.22
? Transmittance at visible
wave lengths, F4 92.7
Yellow index | 1.2
Elastic modulus at bending (MPa) 2,400
Rockwel t hardness S (5] 112
lzod impaqt strength, _ _
without not;h (KJlmZ) 4.6
Taber abrasion resistance (xPMMA) 14
HOT, . ¢ . 86.2
25 .

In Table 8, the results are reported of the tests of water absorption for long soaking times, as compared
to the valies measured on the polymer of disthylerie glyco! bis(allyl-carbonate) (BACGD), taken as the refer-
ence standard.

30

TABLE 8
Weight Change X, Composition

3 sSpaking.lime ef_Exapple.T.. BALGR
1 day 0.12 0.27
ﬁm{ 7 days 0.32 0.65
“ 15 days 0.43 0.96

- 45 Claims

Claims for the following Contracting States : AT, BE, cH. DE, FR, 6B, GR, LI, LU, NL, SE

: 1. A liquid composition: polmerizable by free-radical polymerbaﬁon and with low shrinkage for producing
&0 highly thermally stable organic glasses, characterized in that- it is obtainable by subjecting to a transesterifi-
cation reaction, at a temperature of from 80°C to 160°C in the ;presence of an alkaline catalyst, diallyl carbonate
{component A) with a mixture of
—an either linear, or a branched allphatic diol having from 3 to 10 carbon atoms {component B), and
— an elther linear, or a branched aliphatic, cycloaliphati_c. or heterocyclic polyol having from 4 to 20 carbon
55 atoms and from 3 to 6 hydroxy! groups (component C),
or, as an alternative, with & mixture of :
- {component B) as def‘ned hereinabove, and
— a cycloaliphatic diol (component C'),the molar ratio of (Component A) to (Component B + Component

19
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C),orof (ComponentA) to (Component B + Component C’) being equal to, or greaterthan 3 : 1, the amount
of (Componeit C) in the (Component B + Component C) mixture being equal to, or lower than 70% by

" welght, the amou nt of (Component C') in the (Component B + Component C*) mixture being equal to, or

lower than 80% by weight, and adding to the thus obtained transesterification reaction product an amount
& polymerization initiator of from 4% to 8% by weight relative to the wenght of sald transesterification reaction
product.

2. Liquid polymerizable composition according to claim 4, whereln the transesterification reaction is canied

- -outwith amolar ratio of the (Component A) to the (ComponentB + Coniponent C) mixture, or 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 + Component C) mixture being from 20% to 60% bywe!ght. or, as an alternative, the amount
=" of the (Component C’) in the (Component B + Component C’) mixture being of from 20% to 80% by weight.

3. Liquid polymerizable composition according to claim 1, wherein the (Component B) diol is selected from

diethylene glycol, triethylene glycol, tetraethylene glycol, dipropylene glycol 1 4-butanedlol. 1,6-hexanediol,
-1 »3-propanedicl, neopenty! glycol, and 2,2,4-trimethyl-1 3-pentanodiol.

16
.'"'?from pentaerythritol, trimethylolpropane, di-pentaerythritol, du-mmethylolpropane, and fris(hydroxyethyl)iso-
cyanurate,

4. Liquid polymerizable composition according to claim 1, wherein the (Component C) polyol is selected

§. Liquid polymerizable composition according to claim 1, whe:_'ein (Component C") is 1,4-cyclohexane-di-

- methanol, or 4,8-bis(hydroxymethyl)tricyclo-5.2.024 decane.

6. Liquid polymerizable composition according to claim 1, wherein said alkaline catalyst Is selected from

the alkali metal hydroxides, carbonates and alkoxides, the organic bases, and the basic lon-exchange resins.

7. Liquid polymerizable composition according to claim 1, whereln the polymerization initiator is selected

from di-cyclohexyl-peroxy dicarbonate, dibenzoyt peroxide, dkseo.butyl peroxy dicarbonate, and sec.butyl-cyc-
; lohexyl peroxy dicarbonate.
25

8. Use of a liquid polymerizable composition according to claim 1, for preparing organic opfical glasses.
9. Organic optical glasses obtained by casting into moulds and- polymerizing a liquid polymerlzable compo-

.' slﬂon according to any of claims 1to 7.

-Claims for the following Contracting State : ES

1. Process for preparing a liquid composition polymerlzabte by free-radloal polymerization and with low

-shrinkage for producing highly thermally stable organic glasses, chardcterized by comprising the steps of sub-
. jecting to a transesterification reaction, at a temperature of from 80°C m 160°C In the presence of an alkaline
catalyst. diallyl carbonate (component A) with a mixture of

— an either linedr, or a branched aliphatic diol having from 3 to 10 oarbon atoms (component B), and

- an eitherlinear, or a branched aliphatic, cycloaliphatic, or heterocycnc polyol having from 4 to 20 carbon
atoms and from 3 to 6 hydroxyl groups {component C),

or, as an alternative, with a mixture of :

’ . — (component B) as defined hereinabove, and

— & cycloaliphatic diol (component C’),the molar ratio of (Component A) to (Component B + Component
C), orof (Component A) to (Component B + Component C*) being equal to, or greatsrthan 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 (Component B +- Component C*) mixture being equal to, or
lower than 90% by weight, and adding to the thus obtained transesteﬁﬂoeuon reaction product an amount
a polymerization initiator of from 1% to 6% by weight relative to thf w e!ghtof seid transesterificationreaction
product,
2. Process according to claim 1, whersin the transesterification reacﬂon Is carried out with a molar ratio of
the {Component A) to the {Component B + Component C) mixture, orofthe (Component A) to the (Component
B + Component C) mixture, of from 3 : 1 to 12: 1, the amount of the (Camponent C) in the (Component B +
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 20% to 80% by weight.
3. Process according to claim 1, wherein the (Component B): dio! is selected from diethylene glycol,
triethylene glycol, tetraethylene glycol, dipropylene glyool 1 4~bu'mnediol 1,6-hexanediol, 1,3-prapanediol,
neopentyl glycol, and 2,2 4-trimethyl-1,3-pentanediol.
. 4. Process according to claim 1, wherein the (Component C) polyol Is selected from pentaerythritol,
trimethylolpropane, di-pentaerythritol, di-trimethylolpropane,and ms(hydroxyethyl)tsocyanurate.
. 5. Procass according to claim 1, wherein (Component C') is 1 @cydohexane—dimethanol, or 4,8-bis(hyd-
roxymethyl)h'icyclo~|5.2 0%8] decane. .
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C), of of (Coimponent A) to (ComponentB + Component C') being equal to, or greaterthan 3 : 1, the amount
{C onent: C):in the (Component B + Component C)-mixture being equal to, or lower than 70% by
“welght, the amount of (Compotient C') in the (Component B+ Component C') mixture being equal to, or

fower than 90% by weight, and adding to the thus obtained transesterification reaction product an amount
- apolymerization initiator of from 1% to.8% by weight relative to'the weight of sald transesterification reaction
‘product.

2. Liquid polymerizabile composition according to clalm 1, wherein the transesterification reaction Is carried
.- outwitvamolar ratio of the (ComponentA) to the (Component B-# Component C) mixture, or of the (Component
- A)to the (Component B+ Component C') mixture, of fiom 3 - 1.t0 12:: 1, the amount of the (Component C) in

- the(Component B+ Component C) mixture being from 20% 10 60%.by welght, or, as an alternative, the amount

* of the’(Component ) in the (Component B + Component C’) mixture being of from 20% to 80% by welght.

. 3. Liquid polymierizable composition according to claim 1, wherein the (Component B) diol is selected from
diethylene glycol, triethylene glycol, tetraethylene glycol, dipropylene. glycol, 1,4-butanediol, 1,6-hexanediol,
1,3:propanediol, neopenty! glycol, and 2,2,4-trimethyl-1,3-pentsnedicl.

. 4. Liguid polymerizable composition according to claim 1, n the (Component C). polyol is selected

) yit trimethylolpropane, di:pentaerythritol; di rimethylolpropane, and: tris(hydroxyethyliso-

ymerizable composition according to.claim 1, wherein.(Component C) is 1,4-cyclohexane-di-
bis(hydroxymethyl)tricyclo-{5.2.02%] decane. = |
0.:.; ..~ 6. Liquid polymerizable composition according to claim 4, ‘whereln said alkafine catalyst is selected from
 ‘the-alkall metal hydroxides, carbonates and alkoxides, the organic bases, and the basic lon-exchange resins.
" 7. Liquid polymerizable composition according to claim 1, wherein the polymerization initiator is selected
from di-cyclohexyl-peroxy dicartionate, dibenzoyl peroxide, di-sec:butyi peroxy dicarbonate, and sec.butyl-cyc-
- . lohexyl:peroxy dicarbonate. o
%5 8.Use of aliquid polymerizable composition according to claim 1, for preparing organic optical glasses:
9. Organic optical glasses obtained by casting into moulds and polymerizing a liquid polymerizable compo-
sition according: to‘any of claims 1 to 7. :

.

- Clalms for the following Contracting State : ES

1..Process-for: preparing a liquid composition: pqumerizab!ef-by-ﬁf'ee-tadica_l polymerization and with low
" shrinkage for producing highly thermaily stable organic glasses, cliaracterized by comprising the steps of sub-
1g tc sterification reaction, at a temperature of from 80°C 1o 160°C in the presence of an alkaline

tallyl carbonate (component A) with a mixture of

_ r_ling,pi‘;- or-a branched aliphatic diol'having from 3-to 10 carbon atonis (component B), and

— an'éither linear, or a branched aliphatic, cycloaliphatic, or heterdcyclic polyol having from 4 to 20 carbon
atoms and from 3 to 6 hydroxyl groups (component C),

¢« - - or asan alternative, with a rixture of :

\ '_ —{(componerit B) as defined hereinabove, and

4 — a'cycloaliphatic diol (component C),the molar ratio of (Component A) to (Component B + Component

mponentA) to (Comiponent B + Component C') being equal to, or greater than 3 : 1, the amount

t:C) i the (Component B + Component C) mixture being equat to, or lower than 70% by

nount of (Component C') In the (Component:B.+ Component C’) mixture being equal to, or

o an 80% by weight, and adding to the thus obtalrigd trai esterification reaction product an amount

45 a polymerization initiator of from 1% to 6% by weight relative to the waight of said transesterification reaction

product. - - : . '

2. Process according to claim 1, wherein the transesterification reaction Is cariied out with a2 molar ratio of

the (Component A) ta the (Component B + Component C) mixture, or of the (Component A) to the (Component

. B+ Component C’) mixture, of from 3: 1 to 42: 1, the amount of the (Component C) in the (Component B +

' 50 Component C) nixture being from 20% to 60% by weight, or, as &in alternative, the amount of the (Component

7 Cinthe (Comporient B + Component C') mixture being of frx to 80% by weiglit.
or ' diol is selected from diethylene glycol,

3. Process according to claim 1, wherein the (Component B). .
triethylene glycol; tetraethylene glycol, dipropylene glycol; 1,4-butaniediol, 1,6-hexanediol, 1,3-propanediol,
neopentyl glycol, and 2,2,4-trimethyl-1,3-pentanediol. S

4. Process according to claim 1, wherein the (Component. C) polyol is selected from pentaerythritol,
trimethyloipropane, di-pentaerythritol, die-ﬁme‘thylolpl‘opane.andstris(hyfdroxyethyl)isocyanurate.

5. Process according to claim 1, wherein (Component C') is 1,4-cyclotiexane-dimethanol, or 4,8-bis(hyd-
roxymethyl)iricycio-]5.2.02¢] decane. c

20
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': dicarbonate, dibenzoy! peroxide, di-sac.butyl peroxy dicarbonate;

" . dadurch erhﬁltlioh it dalt bel einer Tem'

R N

s Pmcess aocording_ :  claim 1, wherein said alkaline catafystis selected from the alkali meta! hydroxides,
arbonetes and alkoxides, the organic bases, and the basic lon-exchange resins.

" 7. Process according to 2im 1, wherein the polymerization initiator is selected from di-cyclohexyl-peroxy
“sec.butyl-cyclohexyl peroxy dicarbo- -

nate. - .
8. Process for preparing organic optical glasses comprising the steps of casting into moulds and polymeri-
zing a liquid polymerizable compaosition prepared according to the process as defined in any of claims 1 to 7.

Patentanspriiche
Patontanspriiche fiir folgenden Vertragsstaaten : AT, BfE, CH, DE, FR, GB, GR, LI, LU, NL, SE

1. Flissige, durchi freiradikalische Polymerisation und mit: geringem Schrumpfen zu organischen Glidsem
mit hoher thermischer: Stabllitit polymerisierbare Zusammensetzung. dadurch gekennzeichnet, dal sie
s von 80°C bis 1 60°C und In Gegenwairt eines alkalischen Kata-
lysators Dlallylmrbonat (Komponente A) ) teinem Gemisch aus

— einem entweder linearen oder velzwelghen aliphatischien: Diol miit 3 bis 10 Kohlensloffatomen {Kompo-

nente B) und

— einem entweder liriearen oder elnem’ verzwe!gmen aliphaﬂschen, cykloaliphatischen oder heterocyki-

schen Polyol mit 4 bis 20 Kohlenstoffatomen und 3 bis 6 Hydroxylgruppen (Komponente C),

oder, als Altemative, mit einem Gemisch aus

— (Komponente B) gemaR vorstehender Definition und

— elnem cykloaliphatischen Diol (Komponente C°) einer Umesterungsreaktion unterworfen wird, wobei

das Molverhditnis von (Komponente A) zu (Komponente B + Komponente C) oder von {(Komponente A)

zu (Komponente B + Komponente C') gleich oder grofer als 3 : 1 ist, und die Menge an (Komponente C)

im Gemisch (Komponente B + Komponente C) gleich oder niedriger als 70 Gew.-% ausmacht und die

Menge an (Komponente C?) im Gemisch (Komponente B’ + Komponente C’) gleich oder niedriger als 80

Gew.-% ausmacht, und dad zu dem solcherart erhalterien Umesterungsreaktionsprodukt eine Menge

eines Polymerisationsinitiators von 1 bis'6 '_G‘ew.-%'; bezogen auf das Gewicht des Umesterungsreaktion-

sproduktes, zugesetzt wird.

2. Fliissige polymerisierbare Zusammensatzung nach Anspruch 1, worin die Umesterungsreaktion mit ei-
nem Molverhditnis von (Komponente A) zu demy Gemisch (Komponente B + Komponente C) oder von (Kom-
ponente A) zu dem Gemisch (Kemponente B + Komponente C)von3:1bis12: 1 ausgefiihrt wird, wobel die

‘Menge der (Komponente C) im Gemischi (Komponente B¥ Komponenta C) von 20 bis 60 Gewichtsprozent

betrégt oder als Alternative die Menge der (Komponente C*) im Gemisch (KomponenteB + Komponente C*) von
20 bis 80Gew.~% ausmacht.

3. Flissige polymerisierbare Zusammensetzung nach Anspmch 1, worin das (KKomponente B)-Diol unter
Diethylenglykol, Triethylenglykol, Telrae_my_lqng_!ykol Dipropylengiykol, 1,4-Butandiol, 1,6-Hexandiol, 1,3-Pro-
pandiol, Neapentyigiykol und 2,2,4-Trimethyl-1,3-pentandio! ausgewshit wird,

4. FiGssige polymerisierbare Zusammensetzung nach Anspruch 1, worin das (Komponente C)-Polyol unter
Pentaerythrit, Trimethylolpropan, Dipentasrythrit; Dltrimethylolpropan und Tris(hydroxyethyl)isocyanurat aus-
gewahit wird.

5. Fliissige polymerisierbare Zusammensetzung nach Anspruch 1, worin die (Komponente C’) 1,4-Cyclo-
hexan-dimethanol oder 4,8-Bis(hydroxymemyl)h'lcydo-[5.2.0’~°]delean ist.

6. Fllissige polymerisierbare Zusammensetzung nach Ansptuch 1, worin der alkalische Katalysator unter
den Alkalimetallhydroxiden, -carbonaten und -alkoxiden, den organischen Basen und den basischen lonenau-
stauschharzen ausgewahit wird.

7. Flussige polymerisierbare Zusammensetzung nach Anspruch 1, worin der Polymerisationsinitiator unter
Dicyklohexylperoxydicarbonat, Dibenz_oylpemxl_d Di-sec.butylperoxydicarbonat und sec.Butyicyclohexyl-
peroxydicarbonat ausgewdhit wird. .

8. Verwendung einer flilssigen polymerisiarbaren Zusammensetzung nach Anspruch 1 zur Herstellung von
organischen optischen Glésern.

9, Organische optische Glaser, erhﬁlﬂich durch Gieen einer filissigen polymerisierbaren Zusammenset-
zung nach einem der Anspriiche 1 bis 7 in Formen und Polymerisieren.

21
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?agent__ﬂns’_jptiﬁ;hé far fo_l_éen_do Vertragsstaat : ES

* . 1. Verfahren zur Herstellung: einer fiissigen, durch frelradikal_' schié: Polymerisation und' mit geringem
chrumpfen zu- organlschen ‘Gl&sém von hoher thermischer Stabifitat polymerislerbaren Zusammensetzung,
.dadurch gekennzeichnet. daB bei-einer Temperatur vori 80°C bis 160°C in Gegenwart eines alkalischen Kata-
lysaﬁors Diaflyicarbonat (Komponente A) mit einem Gemisch aus ;
-'_---elnem -antweder linearen oder verzweigten'aliphatischen Diol mit 3 bis 10 Kohlenstoffatomen (Kompo-
. riente B) und
5 r——gineny entweder linearen oder einem verzweigten allphabschen. cykloaliphatischen oder heterocykii-

i io_'- - ~ schen. Polyol mit4 bis 20:Kohilenstoffatomen und-3 bis 6 Hydroxylgmppen {Komponente C),

<. odet, als Altemative, mit einem Gemisch aus
P — (Komponente B) gemil! vorstehender Définition und ,
" eleni cyldoallphatlsc_hen Diol (Komponente C') einer Umeshemngsreakﬂon unterworfen wird, wobel
- das Molverhitnis von:(Komponente A) zu (Komponen!.e B + Komponente C) oder von (Komponente A)
er-gréfier-als 3 ::1 Ist, und-die Menge an (Komponente C)
te B+ leich oder niedriger als 70 Gew.-% ausmacht und die
Menge an (Komponentqu') im: Gemisoh (Komponente B + Komponente C’) gleich oder nIeddger als 90
Gew ~% ausmacht; und . daB zu dem solcherért erhaltenen Umesterungsreaktionsproduk eine Menge
; eines Polymeﬂsationslnmators von 1 bis 6 Gaw s% bezogen: auf das Gewicht des Umesterungsreakﬂon—

2 s_proﬂuktes. zugesetzt wird.

2. Verfahren nach Anspmch 1, worin die Umesterungsreaktion mIt einem Molverhiiltnis von (Komponente
‘A) zu.dem Gemisch (Komporiente B + Komponerite C) oder von (Komponente A) zu dem Gemisch (Kompo-
-.:,nente B+ Komponente C')von 3: 1 bis 12: 1 ausgefihrt wird, wobei die Menge der (Komponente C) im
< Gem!sch (Komponente B + Komponente C) von 20 bis 60 Gewichtsprozent betrdgt oder als Altemative die

2 _Menge der (Komponenté C1) im Gemisch (Komponente B+ Komponente C’) von 20 bis 80 Gew.-% ausmacht.

. 73 Verfaliren nach Arispruch 1, worin das (Komponente B)-Diol unter Diethylenglykol, Triethylenglykol,

Teb'aethylenglykol Dipropylenglykol 1,4-Butandiol, 1,6-Hexandiol, 1, 3-Propandiol Neopentylglykol und 2,2,4-
Trimethyl-1,3-pentandiol ausgewahltwlrd '

‘4, Verfahren nach. Anspmch 1, worin das (Komponerite C)-Polyol unter Pentaerythrit, Trimethylolpropan,

' 30 Dipentaerythiit, Ditriniethylolpropan und Tris(hydroxyethyl)isacyanurat ausgewdihit wird.

5. Verfahren nach: Anspruch 1, worin die (Komponente C*) 1 4~Cyclohexandlmeﬂ:anol oder 4,8-Bis(hydro-
xymemyl)lricyclo-{s 2.028]dekan Ist.

~ 8. Verfahran nach: ‘Anspruch 1, worin der alkalische Ka&alysator unter den Alkalimetallhydroxiden, -car-
bonaten und -alkoxiden, den organischen Basen und den baslischen lonenaustauschharzen ausgewahit wird.

35 . - 7. Verfahren nach Anspruch 1. worin der demeﬁsationslnitlal:or unter Dicykdohexylperoxydicarbonat,

leenzoylpem)dd Dl-cec.butylpemxy-dicarbonat und sec.Butylcyclohexylperoxydicarbonat ausgewshit wird.

- 8. Verfahren zur Herstellung von organischen optischen Glésem, welches die Stufen des GieRens einer
_ ﬂﬂssigen polymerls!erbmn Zusammensetzung. hergesteilt nach dem Verfahren, wie in einem der Anspriiche
1 bis 7 definiert, in Forthen und des Polymerisierens der Zusammenselzung umfafit.

'Reﬁandlcaﬁons
‘Revendications pour les Etats Contractants suivants : AT, BE CH, DE, FR, GB, GR, LI, LU,

s m. SE

. 1 Composition liquide polymérisable par polymérisation radiw!aire et avec un faible retrait, pour {a pro-
duction de verres organiques trés stables thenmiquement, caractérisée en ce que I'on peut Pobtenir en sou-
mettant & une réaction de transestérification, & une température de'80°C 2 160°C, en présence d'un catalyseur

50 alcalin, du carbonate de diauyle (constituant A) avec unmélange d’un diol aliphatique linéaire ouramifié, ayant

de 3 4 10 atomes de carbone (constituant B) et d'un polyol aliphatique, linéaire ou ramifié, cycloaliphatique ou
hétérocyclique; ayantde 4 & 20 atomes de carbone et de 3 & 6 groupes hydroxyle (constituant C),

. ou,‘en variante, avec un mélange du constituant B défini précédamment et d'un diol cycloaliphatique (consti-
tuant C'),

le rapport molaire du constittiant A & la somme des constituants B et C ou du constituant A &4 la somme des
** consfituants B et C’ étant’ égal ou supérieur & 3 : 1, la proportion de Gonstituant C dans le mélange constituant
8 + constituant G étant""gale ou inférieure & 70% en poids, la proportion du constituant C* dans le mélange
constituant B+ consﬁtuant C' étant égate ou inférieure & 90% en: potds

(1 XY
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eten ajoutant au produit de réaction de transestérification ainsi obtenu une proportion d'un amorceur de poly-
mérisation de 1% & 6%. en poids par rapport au poids dudit pmdult de ia réaction de transestérification.

2. Composition liquid lymérisable selon la revendication 1, pour laquelle on réalise la réaction de tran-
‘sestérification avec un rapp Emolaire du constituant A'au mélang onsmant B + constituant C ou du cons-
tituant A au mélange- oonstimant B + constituant C’ de 3 : 1 & 121, la-proportion du constituant C dans le
mélange constituant B. + constituant C étant de 20% & 60% en;polds, ou, en variante, la proportion du consti-
tuant C' dans le mé!ange constituant B + constituant C' étant de 20% & 80% en poids.

3. Composition liquide polymérisable selon la revendication 1, pourlaquelle le diof (constituant B) est choisi
parmile: diéthyléneglycol; le triéthyléneglycol; le tétraéthyléneglyool. le dipropyléneglycol, le 1,4-butanediol, le
1,8-hexanadiol, le 1,3-propanediol, le néopentylg!yool et le 2,2, 4-triméthyl-1,3-pentanediol.

* 4. Composition liquide polymétisable selon: la revendication 1, pour laquelle fe polyol (constituant C) est
cholsi parmile pentaétymrltol, le triméthylolpropans, le dipentasrythritol, le ditriméthylolpropane et I'isocyanu-
rate: de tris(hydroxyéthyle).

. 5. Composition liquide polymérisable selon la revendication 1, pour laquelle le constituant C’ est le 1,4-
cyclohexanedﬁnémanol oule 4, B-bls(twdmxyméthyl)lﬂcyolo-ls 2.028]jdécane.
: 6 Composltlon llqulde polymérisable selon la revendicaﬂon 1, pour laquelle ledit catalyseur alcalin est
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di(sec.butyle) etle péroxy dleatbonate de sec.butyle ot de cyclohexyle.

- 8. Utilisation d’une composition liquide polymérisable selon a revendication 1, pourla préparation de veres
optiques organiques.

8. Verres optiques organiques obtenus par coulage dans un moule et polymérisation d'une composition
liquide polymérisable selon I'une quelconque des revendications 1 & 7.

Revendications pour 'Etat Contractant suivant : ES

1. Procédé de préparation d’une composition liquide polymérisable par polymérisation radicalaire, et avec
un faible retrait, pour la production de verres organiques trés stables thermiquement, caractérisé en ce qu'l
comprend les étapes consistant & soumetire & une réaction de transestérification, & une température de 80°C
& 160°C; en présence:d'un catalyseur alcalin, du carbonate de diallyle (constituant A) avec un mélange d'un
diol aliphatique lihéaire ou ramifié, ayant de 32 10 atomes de carbone (constituant B) et d’'un polyol aliphatique,
linéaire ou ramifié, cycloaliphatique ou hétérocydique, ayant de 4 a 20 atomes de carbone et de 3 4 6 groupes
hydroxyle (eonstituant c)

© ou; en variants, avec un.mélange du constituant B défini précédemment et d'un diol cycloaliphatique (consti-

tuant C),

le rapport molaire du constituant A & la somme du constitsant:B et du constituant C ou du constituant A 2 la
somme du constituant B et du consfituant C’ étant égal ou supérieura 3 : 1, la proportion de constituant C dans
le mélange constituant B + constituant C étant égale ou inférieure & 70% en polds, la proportion de constituant
C'-dans le mélange constituant B + constituant C’ étant égale ou inférieure & 90% en poids,

et & ajouter au produit de la réaction de fransestérification ainsi obtenu une propartion d'un amorceur de poly-
méﬂsation de 1% & 6% en poids par rapport au poids dudit produit de la réaction de transestérification.

" 2. Procédé selon la revendication 1, dans-lequel on effectie la réaction de transestérification avec un rap-
port molaire du constituant A au mélange constituant B+ constituant C ou du constituant A au mélange cons-
tituant B + constituant:C’ de 3: 1 & 12: 1, la:proportion du constituant C dans le mélange constituant B +
constituant C étant de:20% & 60% en poids, ou, en variante, ta proportion du constituant C" dans le mélange
constituant B + constitiant €’ étant de 20% & 80% en poids.

3. Procédé selon larevendication 1, dans laquel fe diol {constituant B) est choisi parmi le diéthyléneglycal,
le lriéthyléneglycol le tétraéthyléneglycol, le dlpropyléneglycol le 1,4-butanediol, le 1,6-hexanediol, le 1,3-pro-
panediol, le néopentyiglycol et le 2,2, 4-triméthyi-1,3-pentanediol.

4. Procédé selon la revendication 1, dans lequelie polyol (constituant C} est cholsi parmi le pentaérythritol,
le triméthylolpropane, Ie dipentaérythritol, le dltriméthylolpmpane et I'isocyanurate de tris(hydroxy-éthyie).

6. Procédé selon larevendication 1, dans quuel le eonsﬂtuant C’ estle 1,4-cyciohexanediméthanol ou le
4 &b!s(hydmxyméﬂlyl)lﬂcydo(s 2.028]décane, | '

6. Procédé selon {a revendication 1, dans lequel ledit cata!yseur alcalin est choisi parml les hydroxydes,
les carbonates etles alcoolates de métal alcalin, les bases organiques et les résines échangeuses d'lons basi-
ques.
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7. Procédé selon la revendication 1, dans lequel 'amorceur de polymérisation est cholsi parmi le peroxy-
dicarbonate de d|cyc|ohexy|a, le peroxyde de dibenzoyle, le paroxy dicarbonate de di(sec.butyle) et le peroxy
dicarbonate de sec.butyle et de cydohexyle.

8. Procédé de préparation de verres optiques organiques, comprenant les étapes consistant & couler dans
un moule et a polymériser une composition liquide polymérisable, préparée selon le procédé tel que défini dans
f'une quelconque des revendications 12 7.

o



