
TITLE OF THE INVENTION Cast Resin for Optical Use BACKGROUND OF THE
INVENTION This invention relates to a cast resin having superior mechanical
strength and optical properties such as transparency and refractive index.
Recently, the resin glass which is superior to inorganic glass in
impact-resistance, lightweight, castability and dyeability has become
popular in the field of eye-glass lenses.. The resin glass may be
exemplified by polymethyl methacrylate, polydiethyiene glycol bis-allyl
carbonate, polystyrene or polycarbonate. However, the above-mentioned
polymethyl methacrylate or polydiethylene glycol bis-allyl carbonate, while
being superior in lightweight, impact-resistance and castability, suffers
from the drawback that they are not suited to high magnification and
reduction in weight because their refractive index is as low as about 1.49
and a larger lens 



thickness than in the case of the inorganic glass is required if they are
to be used as lenses. On the other hand, the above-mentioned polystyrene or
polycarbonate, while having a high refractive index of the order of 1.58 to
1.59, suffers from the drawback that since they are thermoplastic resins,
they are susceptible to optical distortion due to double refraction during
injection molding, while being inferior in resistance to solvents or    2
scratch-resistance and being low in Abbe's number or adhesivity to a hard
coat film which is deposited for improving surface hardness. Various
technological proposals have been made for overcoming the above-mentioned
deficiencies. For example, a resin glass consisting in a copolymer of
diethylene glycol bis-allyl carbonate and 



diallyl isophthalate has been proposed in Japanese Laid-Open Patent
Publication No.53-7787 (1978), while a resin glass consisting in a
copolymer of diallyl isophthalate and di(meth)acrylate having Bisphenol A
and diethylene glycol bis-allyl carbonate has been proposed in Japanese
Laid-Open Patent Publication No.59-191708 (1984). However, these resin
glasses suffer from the drawback that they are poor in impact-resistance
and weatherability and that a non-reacted monomer tends to be left due to
the difference in copolymerizabilty to render it difficult to control the
reaction during the polymerization process. Besides, a resin glass
consisting in a dibenzyl fumarate - diallyl phthalate copolymer has been
proposed in Japanese Laid-Open Patent Publication No.62-235901 (1987),
while a resin glass consisting in a copolymer of dibenzyl itaconate or
dibenzyl mesaconate with diallyl phthalate and a resin glass consisting in
a copolymer of diallyl tere(iso)phthalate prepolymer, methyl (meth)acrylate
and an 



aromatic mono(di) carboxylic acid (alkyl)allylester have been proposed in
Japanese Laid-Open Patent Publication    3 No.64-45412 (1989) and in
Japanese Patent Publication No.1-60494 (1989). However, these resin glasses
suffer from a drawback that they are inferior in impact-resistance. A resin
glass consisting in a diethylene glycol bis-allyl carbonate oligomer
proposed in Japanese Laid-Open Patent Publication No.59-140214 (1984) has a
drawback that it is low in refractive index and may become stained in
color. A resin glass consisting in a diallyl terephthalate oligomer - vinyl
monomer copolymer proposed in Japanese Laid-Open Patent publication
No.3-54213 (1991), has a 



drawback that it is inferior in impact-resistance. A resin glass consisting
in a copolymer of a styrene derivative with a heavy metal salt of
unsaturated carboxylic acid, and a resin glass consisting in a copolymer of
a nucleus halogen-substituted diallyl phthalate with a nucleus
halogen-substituted allyl benzoate, proposed in Japanese Laid-Open Patent
Publications Nos.57-28115 (1982) and 60-55007 (1985), respectively, suffer
from the drawback that while having a higher refractive index of the order
of 1.58 to 1.60, they are higher in specific gravity and hence inferior in
lightweight because of the content of larger amounts of heavy metal ions
and halogen atoms. A resin glass consisting in a copolymer of a    4 



styrene monomer and a di(meth)acrylate monomer containing Bisphenol A with
an aryl methacrylate monomer has also been proposed in Japanese Laid-Open
Patent Publication No.55-13747 (1980). This resin glass has, however, a
drawback that the lens formed of the-resin glass tends to be stained in
color, while the resin glass is inferior in impact-resistance and
adhesivity to a hard coat film. A resin glass consisting in a copolymer of
a hydroxy di(meth)acrylate having an aromatic ring, a diisocyanate monomer
and a styrene monomer has been proposed in Japanese Laid-Open Patent
Publication No.59-133211 (1984). This resin glass has a drawback that while
having a higher refractive index of the order of 1.60, it is only poor in
weatherability and higher in specific gravity. Finally, a resin glass which
is prepared by mixing a peroxyester as a curing agent to a monomer
composition composed of methacrylate, a polyfunctional methacrylate and
diacrylate and curing the resulting 



mixture by heating and which is superior in transparency and high in
refractive index, has been proposed in Japanese Laid-Open Patent
Publication No.3-70715 (1991). This polymer has, however, a drawback that
it is inferior in adhesivity to a hard coat film and has a higher specific
gravity.    REPLACEMENT SHET US-A-4 930 879 discloses resins obtained by
polymerizing 10 to 80 wt-% of diallyl iso- or terephthalate, 5 bis 50 wt-%
of an alkyleneglycol bis-allyl carbonate and 10 to 80 wt-% of an itaconic
and/or mesaconic acid benzy ester. SUMMARY OF THE INVENTION It is an object
of the present invention to provide a cast resin for optical use which has
a high refractive index and which is superior in transparency, mechanical 



strength, resistance to solvents and weatherability. The above and other
objects of the present invention will become apparent from the following
description. In accordance with the present invention, there is provided a
cast resin for optical use obtained by polymerizing 40 to 89 wt% of a
diallyl phthalate component represented by the formula (I) [err] wherein
[err] is a hydrogen atom or a methyl group, - OR2 is a dihydric alcohol
residue having 1 to 5 carbon atoms and m is an integer of from 0 to 20
wherein the fraction of said diallyl phthalate component where m=0 ranges
from 20 to 70 wt-%, the fraction where m = 1 ranges from 20 to 40 wt-%, the
fraction where m=2 ranges from 1 to 20 wt-%, the fraction where m = 3
ranges from 0 to 20 wt-%, the fraction where m = 4 ranges from 0 to 15
wt-%, the fraction where m = 5 ranges from 0 to 10 wt-%, and the fraction
where 6 [err] m [err] 20 ranges from 0 to 10 wt-%; with  



Substitute sheet - 21 November 1997 10 to 59 wt% of an alkylene glycol.
bis-allyl carbonate component represented by the formula (II) [err] wherein
[err] is a hydrogen atom or a methyl group, [err] is a dihydric alcohol
residue having 1 to 10 carbon atoms and n is-an integer of from 1 to 10
wherein the fraction of said alkylene glycol bis-allyl carbonate component
where n = 1 ranges from 20 to 60 wt-%, the fraction where n = 2 ranges from
25 to 40 wt-%, the fraction where n =3 ranges from 5 to 25 wt-%, the
fraction where n =4 ranges from 1 to 20 wt-%, and the fraction where 5
[err] n [err] 10 ranges from 0 to 15 wt-%, and 1 to 30 wt% of a vinyl
compound represented by the formula (III)    6 



[err] wherein [err] and [err] each indicate different groups and stand for
a hydrogen atom or a group [err] wherein X and Y each indicate a hydrogen
atom or a halogen atom other than a fluorine atom. DESCRIPTION OF THE
PREFERRED EMBODIMENTS The present invention will be explained in more
detail hereinbelow. The cast resin according to the present invention is
obtained by polymerizing polymerizable components inclusive of a particular
diallyl phthalate component, a particular alkylene glycol bis-allyl
carbonate component and a particular vinyl compound in the specified
proportions. The above-mentioned particular diallyl phthalate component
(component 1), employed as an essential polymerizable component according
to the present invention, 



is represented by the following formula (I): [err] wherein [err] is a
hydrogen atom or a methyl group, -OR2 is a    Substitute sheet - 21
November 1997 [err] dihydric alcohol residue having 1 to 5 carbon atoms and
m an integer of from 0 to 20. In the above component 1, if the number of
carbon atoms of R2 exceeds 5, the resin is lowered in thermal resistance
and refractive index. In view of difficulties met in controlling the
molecular weight during the production, a prepolymer composed of fractions
having different values of m is used so that the prepolymer as a whole
exhibits a certain pattern of distribution of the value of m. The
prepolymer is composed of 20 to 70 wt% of a fraction with m = 0, 20 to 40
wt% of a fraction with m = 1, 1 to 20 wt% of a fraction with m = 2, 0 to 20
wt% of a fraction with m = 3, 0 to 



15 wt% of a fraction with m = 4, 0 to 10 wt% of a fraction with m = 5 and 0
to 10 wt% of a faction with 6 [err] m [err] 20, if impact - resistance,
refractive index or viscosity, above all, of the resulting resin are to be
improved. If the amount of the fraction with m = 0 is less than 20 wt%, the
resin is undesirably increased in viscosity. If the amount of the fraction
with m = 0 exceeds 70 wt%, the resin is undesirably lowered in
impact-resistance. If the amount of the fraction with 6 [err] m [err] 20
exceeds 10 wt%, the resin is undesirably increased in viscosity.  On the
other hand, if    8 the value of m exceeds 20, the resin is undesirably
increased in viscosity. The component 1 may be prepared by ester
interchange reaction between diallyl phthalate and dihydric alcohol
preferably for 2 to 12 hours at 50 to [err] in the presence of a catalyst.
The component 1 having the above-mentioned pattern of distribution of the 



value of m may be easily prepared by specifying the amounts of the starting
materials and suitably adjusting the reaction temperature, the reaction
time and the reaction pressure. Diallyl phthalates which may be employed
may be enumerated by diallyl phthalate, diallyl isophthalate and diallyl
terephthalate, while dihydric alcohols may be enumerated by ethylene
glycol, propylene glycol, 1,3-propanediol, 1,4-butanediol, 1,3-butanediol
and neopentyl glycol. The above-mentioned catalysts may be enumerated by
alkali metal hydroxides, such as potassium hydroxide or sodium hydroxide,
alcholates, calcium compounds, magnesium compounds, zinc compounds, cadmium
compounds, titanium compounds, germanium compounds, tin compounds, lead
compounds, manganese compounds and antimony compounds. A typical reaction
employing diallyl isophthalate and ethylene glycol may be illustrated by
the following formula:  



9 [err] It is necessary that the component 1 be used in an amount in a
range of from 40 to 89 wt% based on the total weight of the polymerizable
components.  If the amount of the component 1 is less than 40 wt%, the
resulting resin is lowered in refractive index, whereas if the amount
exceeds 89 wt%, the resulting resin is lowered in impact-resistance and in
color hues. According to the present invention, the above-mentioned
alkylene glycol bis-allyl carbonate component (component 2) employed as an
essential polymerizable component along with the component 1, is
represented by the following formula (II): [err] wherein [err] is a
hydrogen atom or a methyl group, -OR3 is a 



dihydric alcohol residue having 1 to 10 carbon atoms, and n is an integer
of from 1 to 10. In the above component 2, the number of carbon atoms of R3
exceeding 10 is not desirable because the resin is lowered in thermal
resistance.    Substitute sheet - 21 November 1997 10 In view of
difficulties met in controlling the molecular weight during the production,
a prepolymer composed of fractions having different values of n is used so
that the prepolymer as a whole exhibits a certain pattern of distribution
of the value of n. The prepolymer is composed of 20 to 60 wt% of a fraction
with n = 1, 25 to 40 wt% of a fraction with n = 2, 5 to 25 wt% of a
fraction with n = 3, 1 to 20 wt% of a fraction with n = 4 and 0 to 15 wt%
of a fraction with 5 [err] n  [err] 10 for improving impact-resistance,
refractive index and viscosity of the resulting resin. 



The component 2 may be prepared by ester interchange reaction between
diallyl carbonate and dihydric alcohol preferably for 2 to 12 hours at 50
to [err] in the presence of a catalyst. The component 2 having the
above-mentioned pattern of distribution of the value of n may be easily
prepared by specifying the amounts of the starting materials and suitably
adjusting the reaction temperature, the reaction time and the reaction
pressure. The dihydric alcohols which may be employed may be enumerated by
ethylene glycol, propylene glycol, 1,3-propanediol, 1,4-butanediol,
1,3-butanediol, neopentyl glycol, diethylene glycol and dipropylene glycol.
The    catalysts enumerated for the preparation of the component 1 may be
employed for the preparation of the component 2. The amount of the
component 2 which is to be 



employed is 10 to 59 wt% based on the total weight of the polymerizable
components. If the amount of the component 2 employed is less than 10 wt%,
the resulting resin becomes inferior in impact-resistance, color hue or
adhesivity to the hard coat film, whereas if it exceeds 59 wt%, the
resultant resin is lowered in refractive index. According to the present
invention, the above-mentioned particular vinyl compound, employed as an
essential polymerizable component along with the components 1 and 2, is
represented by the following formula (III): [err] wherein [err] and [err]
indicate different groups and each represent a hydrogen atom or a group
[err] wherein X and Y each indicate a hydrogen atom or a halogen atom other
than a fluorine atom. The vinyl compound 3 may be enumerated by, for
example dibenzyl itaconate, dibenzyl mesaconate, 



bis(2-chlorobenzyl) itaconate, bis(4-chlorobenzyl)    - 12 - itaconate,
bis(2-chlorobenzyl) mesaconate, bis(4-chlorobenzyl) mesaconate,
bis(2-bromobenzyl) itaconate, bis(4-bromobenzyl) itaconate,
bis(2-bromobenzyl) mesaconate and bis(4-bromobenzyl) mesaconate. The amount
of the vinyl compound 3 employed is in a range of from 1 to 30 wt% based on
the total weight of the polymerizable components and preferably in a range
of 3 to 20 wt% in view of the color hue, impact-resistance and thermal
resistance. If the amount is less than 1 wt%, the resultant resin becomes
inferior in color hue and impact-resistance, whereas if it exceeds 30 wt%,
the resultant resin becomes inferior in thermal resistance. 



Although only the components 1 and 2 and the vinyl compound 3 may be
employed as the polymerizable components according to the present
invention, one or more of other vinyl monomers may also be employed. These
vinyl monomers which may be employed preferably include styrene,
p-methylstyrene, p-chlorostyrene, divinyl benzene, [err] vinyl acetate,
vinyl benzoate, allyl benzoate, divinyl phthalate, vinyl naphthalene,
(meth)acrylic acid, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, glycidyl (meth)acrylate, methyl (meth)acrylate, ethyl
(meth)acrylate, isopropyl (meth)acrylate, n-propyl (meth)acrylate, isobutyl
(meth)acrylate, sec-butyl (meth)acrylate, n-butyl    - 13 - (meth)acrylate,
allyl (meth)acrylate, methaallyl 



(meth)acrylate, vinyl (meth)acrylate, cyclohexyl (meth)acrylate, phenyl
(meth)acrylate, benzyl (meth)acrylate, naphthyl methacrylate,
ethyleneglycol di(meth)acrylate, diethyleneglycol di(meth)acrylate,
triethyleneglycol di(meth)acrylate, 2-hydroxy-3-phenoxypropyl
(meth)acrylate, 3-acryloyloxy glycerin monomethacrylate, 2,
2-bis[(meth)acryloyloxyethoxy phenyl] propane, 2,
2-bis[(meth)acryloyoxydiethoxyphenyl] propane, 2, 2-bis[(meth)acryloyloxy
(2'-hydroxypropyloxy)phenyl] propane, 2-(meth)acryloyloxyethyl succinate,
diisopropyl.fumarate, dicyclohexyl fumarate, dibenzyl fumarate, dibenzyl
itaconate, dibenzyl mesaconate, maleic anhydride and itaconic anhydride,
either alone or as a mixture. The amount of the other vinyl compound(s) may
preferably be 10 wt% or less based on the total weight of the polymerizable
components. For preparing the cast resin for optical use 



according to the present invention, preferably the polymerizable components
may be mixed with a curing agent to produce a composition of the
polymerizable components, which is then directly charged into a desired
mold and polymerized under heating.  The atmosphere of the polymerization
system may preferably be that of an inert gas such as nitrogen, helium or
carbon dioxide.    - 14 - Alternatively, the composition of the
polymerizable components may be preliminarily polymerized at a temperature
of preferably 30 to [err] before being charged into the mold for
polymerization under heating. Although the polymerization temperature used
for the polymerization under heating is varied with the curing agent
employed, it may preferably be 20 to [err]. Besides, 



it is preferred to effect the polymerization gradually at a temperature
which is lower by 20'C than the temperature of the 10-hour half life period
of the curing agent employed. The temperature may also be raised gradually
for reducing the curing time or processing the non-reacted monomer or
curing agent. The duration of polymerization may preferably be 5 to 48
hours. Since the resin produced by the polymerization under heating is
subject to internal strain, it may preferably be annealed preferably at 100
to [err], above all, 110 to [err], preferably for 30 minutes to 6 hours,
above all, for 1 to 4 hours. As the curing agent which may be employed,
organic peroxides having the temperature of the selected 10-hour half life
period of not higher than [err] may preferably be employed. More
concretely, the curing agents preferably include benzoyl peroxides,
diisopropyl peroxy dicarbonate, di-n-propyl peroxy dicarbonate,
bis(4-t-butyl 



cyclohexyl)peroxy dicarbonate, tert-butyl peroxy isopropyl    - 15 -
carbonate, tert-butyl peroxy benzoate and 1,1-bis(t-butyl
peroxy)-3,3,5-trimethyl cyclohexne, either alone or as a mixture.  The
amount of the curing agent employed may preferably be 0.05 to 5 wt% and
more preferably 0.1 to 4 wt% based on the weight of the polymerizable
components in their entirety. If the amount of the curing agent employed is
less than 0.05 wt%, sufficient polymerization is not achieved and the
resultant resin becomes inferior in physical properties, whereas if it
exceeds 5 wt%, the polymerization reaction becomes difficult to control so
that surface cracks tend to be produced. In the cast resin for optical use
according to the present invention, the composition of the polymerizable 



components may be optionally admixed with coloring agents such as dyes or
pigments, ultraviolet absorbing agents, antioxidants, various stabilizers,
antistatic agents, photochromic compounds, fluorescent brightening agents
or mold release agents. In the cast resin for optical use according to the
present invention, a hard coat film may be formed on the resin surface for
further improving the abrasion resistance of the resin surface. Besides, a
primer layer may be provided between the resin surface and the hard coat
film for improving the adhesivity between the resin surface and the hard
coat film. For providing the hard coat film, a hard coating agent may be
applied by dipping, spin coating,    - 16 - flow coating or spraying
methods on a resin substrate 



directly after curing following the polymerization or on a resin coated
with a primer liquid. Besides, in the cast resin for optical use according
to the present invention, an anti-reflection film may be provided on the
resin surface for inhibiting surface reflection for further improving
transmittance of the visible light rays. The cast resin product for optical
use according to the present invention is colorless and transparent and has
a high refractive index of 1.53 or higher, preferably 1.53 to 1.59 and a
high Abbe's number not less than 30, preferably 30 to 45, while being
superior in impact-resistance, thermal resistance and adhesivity to the
hard coat film, so that it may be advantageously employed in the fields of
lenses for eyeglasses, optical devices or high refractive index resin
plates. EXAMPLES OF THE INVENTION The present invention will be explained
with 



reference to Examples and Comparative Examples. It is noted that these
Examples are given only by way of illustration and are not intended for
limiting the scope of the invention. Example 1 6 g of a prepolymer shown by
the following formula (IV), 3 g of a prepolymer shown by the following
formula    - 17 - (V) and 1 g of dibenzyl itaconate were admixed with 0.2 g
of diisopropyl peroxydicarbonate to give a composition of polymerizable
components. The composition was charged into a mold made up of two glass
plates, in which an ethylene acrylate gasket was employed. The composition
was heated for 12 hours in a constant-temperature vessel maintained at
[err] with a curing temperature set to [err]. The 



temperature was then raised to [err] over six hours followed by heating at
[err] for two hours. After the end of heating, the cured resin was
dismounted from the mold and annealed for two hours at [err]. [err] where
the distribution of m is 64 wt% of the fraction with m = 0, 31 wt% of the
fraction with m = 1, 4 wt% of the fraction with m = 2 and 1 wt% of the
fraction with m = 3. 0                0 [err] where the distribution of n
is 52 wt% of the fraction with n = 1, 36 wt% of the fraction with n = 2, 9
wt% of the fraction with n = 3 and 3 wt% of the fraction with n = 4. The
resultant cured resin was surface treated with a 5 wt% aqueous solution of
caustic soda at [err], and a coating solution consisting essentially of
y-glycidooxypropyl trimethoxysilane was applied on the resin surface by the
dipping method. After coating, the 



- 18 - resin was dried by a drier by heating at [err] for 90 minutes. The
cured resin was further provided with a hard coat film and [err] were
vapor-deposited on the resin surface in this order in an argon plasma under
a vacuum of [err] Torr for depositing an anti-reflection coating. Various
physical properties were evaluated of the produced resin product. The
results are shown in Table 3. Meanwhile, the various properties were
measured by the following methods. That is, the refractive index and the
Abbe's number were measured by using an Abbe's refractometer.
Impact-strength was measured by dropping a steel ball weighing 68 g from a
height of 127 cm. Resin 



product samples which were cracked were marked by x, whereas those which
were not cracked were marked by circles. Thermal resistance was measured by
allowing resin samples to stand for two hours in a drier maintained at
[err]. The resin products in which changes such as deformation, cracking or
coloration were observed were marked with x, whereas those in which these
changes were not noticed were marked with circles. The specific weight was
measured by an in-water substitution method in terms of the resin
weight/resin volume. The resistance to solvents was measured by allowing
- 19 - the resin products to stand in acetone for two hours, and the resin
samples in which changes such as deformation, 



cracking or coloration were noticed were marked by x whereas those in which
these changes were not noticed were marked with circles. For measuring the
adhesivity of the hard coat film, resin samples were dipped for 48 hours in
water maintained at [err], a checkerboard pattern with 100 squares were
formed on a lens. surface with a razor and a sequence of application and
detachment of a cellophane tape was repeated five times. The adhesivity was
indicated by the number of the cellophane tapes which were left without
becoming peeled off. Examples 2 to 15 The polymerization of the resins,
deposition of the hard coat films and the deposition of the anti-reflection
coatings were performed in the same way as in Example 1 except that
compositions of the polymerizable components shown in Table 3 were prepared
by using diallyl isophthalate prepolymers shown in Table 1 and alkylene 



glycol bis-allyl carbonate prepolymers shown in Table 2, and various
physical properties were evaluated. The results are shown in Table 3.
Comparative Examples 1 to 11 Samples of resin products were prepared in the
same way as in Example 1, except employing polymerizable    - 20 -
components shown in Table 4, and were evaluated as to various physical
properties. The results are shown in Table 4. Abbreviations used in the
Tables 3 and 4 stand for the following structural formulas or compounds or
prepolymers shown in Tables 1 and 2. DBzI:  dibenzyl itaconate DBzM:
dibenzyl mesaconate 



BCBI:  bis(2-chlorobenzyl) itaconate BCBM:  bis(2-chlorobenzyl) mesaconate
BBBI:  bis(2-bromobenzyl) itaconate MMA:   methyl methacrylate ADC:
diethylene glycol bis-allyl carbonate DAIP:  diallyl isophthalate [err]
BzMA:  benzyl methacrylate BPO:   benzoyl peroxide IPP:   diisopropyl
peroxydicarbonate NPP:   di-n-propyl peroxydicarbonate TCP:
bis(4-t-butylcycohexyl) peroxydicarbonate TPB:   t-butyl peroxydibenzoate
TPI:   t-butyl peroxyisopropyl carbonate    - 21 - 



[T a b le   1] [err] [err]    - 22 - [err] [Ta b l e 1] continued 0
0       0        0    23 [err]   



24 [err]    25 [err]    26 [err]    28 1.     A cast resin for optical use
obtained by 



polymerizing 40 to 89 wt% of a diallyl phthalate component represented by
the formula (I) [err] wherein [err] is a hydrogen atom or a methyl group,
[err] is a dihydric alcohol residue having 1 to 5 carbon atoms and m is an
integer from 0 to 20 wherein the fraction of said diallyl phthalate
component where m=0 ranges from 20 to 70 wt-%, the fraction where m=1
ranges from 20 to 40 wt-*, the fraction where m-2 ranges from 1 to 20 wt-%,
the fraction where m=3 ranges from 0 to 20 wt-%, the fraction where m=4
ranges from 0 to 15 wt-%, the fraction where m=5 ranges from 0 to 10 wt-%,
and the fraction where 6 [err] m [err] 20 ranges from 0 to 10 wt-%; with 10
to 59 wt% of an alkylene glycol bis-allyl carbonate component represented
by the formula (II) [err] wherein [err] is a hydrogen atom or a methyl
group, -OR3 is a dihydric alcohol residue having 1 to 10 carbon atoms and n
is an integer of from 1 to 10 wherein the fraction of said 



alkylene glycol bis-allyl carbonate component where n=1 ranges from 20 to
60 wt-%, the fraction where n=2 ranges from 25 to 40 wt-%, the fraction
where n=3 ranges from 5 to 25 wt-%, the fraction where n=4 ranges from 1 to
20 wt-%, and the fraction where 5 [err] n [err] 10 ranges from 0 to 15
wt-%, and    - 28 - 1 to 30 wt% of a vinyl compound represented by the
formula (III) [err] wherein [err] and [err] each indicate different groups
and stand for a hydrogen atom or  group [err] wherein X and Y each indicate
a hydrogen atom or a halogen atom other than a fluorine atom.  



[err] fraction of the alkylene glycol bis-allyl carbonate component
represented by the formula (II) wherein n is equal to 2 accounts for 25 to
40, a fraction of the alkylene glycol bis-allyl carbonate component
represented by the formula (II) wherein n is equal to 3 accounts for 5 to
25 wt%, a fraction of the alkylene glycol bis-allyl carbonate component
represented by the formula (II) wherein n is equal to 4 accounts for 1 to
20 wt%, and a fraction of the alkylene glycol bis-allyl carbonate component
represented by the formula (II) wherein 5 [err] n [err] 10 accounts for 0
to 15 wt%.    






