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Description 

This  invention  relates  to  an  optical  material,  and  specifically  to  an  optical  material  formed  of  a 
copolymer  containing  phosphorus  atoms  and  having  a  high  refractive  index. 

5  Inorganic  glass  is  now  used  widely  as  an  optical  material  for,  e.g.,  lenses  and  prisms.  Since  the 
inorganic  glass  employed  as  an  optical  material  has  a  specific  gravity  of  as  high  as  2.4-5.2,  the  optical 
material  has  a  large  weight  thereby  encountering  a  problem  upon  incorporation  into  optical  systems  such  as 
office  automation  equipment  for  which  a  size  and  weight  reduction  is  essential.  With  a  view  toward 
overcoming  the  problem,  a  great  deal  of  work  has  been  carried  out  for  the  development  of  optical  materials 

io  having  a  smaller  specific  gravity  compared  to  inorganic  glass  in  general  and  formed  of  a  polymer  or 
copolymer.  Some  optical  materials  of  the  above-mentioned  sort  have  already  found  actual  utility,  for 
example,  as  spectacle  lenses. 

A  variety  of  characteristics  are  required  for  such  optical  materials.  Among  these,  a  high  refractive  index, 
a  small  specific  gravity,  colorlessness  and  an  excellent  transparency  are  important  characteristics.  When  an 

75  optical  material  to  be  used  as  a  spectacle  lens  has  a  high  refractive  index  and  a  small  specific  gravity,  the 
peripheral  thickness  of  the  lens  can  be  reduced  substantially  so  that  the  lens  can  be  provided  as  a  thin  lens 
as  a  whole.  A  weight  reduction  is  therefore  feasible  from  this  point,  too.  Such  an  optical  material  is  thus 
extremely  preferred. 

However,  when  a  lens  is  obtained  from  an  optical  material  having  a  low  specific  gravity  and  a  low 
20  refractive  index,  it  is  necessary  to  reduce  the  radius  of  the  lens  in  order  to  provide  a  necessary  refracting 

power.  As  a  result,  both  the  thickness  and  the  volume  of  the  lens  are  increased.  Therefore,  a  satisfactory 
weight  reduction  cannot  be  achieved.  When  an  optical  material  is  itself  colored  or  has  an  inferior 
transparency,  the  use  of,  for  example,  a  lens  made  of  such  an  optical  material  in  an  optical  system  tends  to 
result  in  the  problem  that  the  transmission  spectrum  is  distorted  or  the  transmittance  of  light  of  a  desired 

25  wavelength  is  lowered.  A  limitation  is  therefore  imposed  on  its  application  field.  Such  an  optical  material  is 
hence  not  satisfactory. 

As  optical  materials  having  a  low  specific  gravity,  polymethyl  methacrylate  (specific  gravity,  d:  1.19, 
refractive  index,  nd:  1.49),  polydiethylene  glycol  bisallylcarbonate  (d:  1.32,  nd:  1.50),  polycarbonate  (d:  1.20, 
nd:  1.58),  polystyrene  (d:  1.06,  nd:  1.59)  are  widely  known.  None  of  these  optical  materials,  however,  have  a 

30  sufficiently  high  refractive  index. 
On  the  other  hand,  a  variety  of  proposals  have  been  made  on  optical  materials  having  a  high  refractive 

index.  For  example,  Japanese  Patent  Publication  No.  14449/1983  discloses  dimethacrylate  or  diacrylate 
copolymers  in  which  each  nucleus  halogen-substituted  aromatic  ring  is  coupled  to  a  methacryloyloxy  or 
acryloyloxy  group  through  an  alkylene  glycol  group.  Further,  Japanese  Patent  Laid-Open  No.  51706/1985 

35  discloses  polymers  of  a  urethanated  (meth)acrylic  monomer  formed  by  reacting  a  bromine-substituted 
aromatic  monomer  having  one  or  more  hydroxyl  groups  with  a  polyfunctional  isocyanate. 

In  order  to  obtain  an  optical  material  having  a  sufficiently  high  refractive  index  in  accordance  with  these 
techniques,  it  is  however  indispensable  to  increase  the  proportion  of  the  halogen  atoms  contained.  This  has 
lead  to  the  problem  that  the  specific  gravity  of  the  optical  material  becomes  high.  For  example,  optical 

40  materials  of  this  sort  with  refractive  indexes  nd  of  as  high  as  at  least  1  .60  have  a  specific  gravity  d  of  as 
high  as  1.4-2.2  without  exception. 

Some  proposals  have  also  been  made  regarding  optical  materials  having  a  high  refractive  index  and  a 
low  specific  gravity.  None  of  these  proposals  are  however  fully  satisfactory.  Namely,  they  are  accompanied 
by  one  or  more  problems,  for  example,  they  are  colored  or  they  are  susceptible  to  coloration  or 

45  transparency  reduction  due  to  their  low  chemical  stability  and  their  production  is  not  easy  due  to  the  poor 
solubility  of  the  raw  materials.  Another  problem  is  that  the  wavelength  dependency  (dispersion  characteris- 
tics)  of  their  refractive  indexes  is  great  and  a  limitation  is  hence  imposed  on  their  application  as  optical 
materials. 

FR-A-1  426  033  discloses  copolymers  of  a-olefins  of  general  formula  CH2  =CHR,  wherein  R  represents 
50  a  hydrogen  atom,  an  alkyl  group  or  an  alkaryl  group,  with  phosphines  of  general  formula 

R - P - X -   (CH2  )  n-CH=CH2 

55 

wherein  n  is  0  or  a  number  between  1  and  12,  X  represents  a  direct  linkage  group  or  an  aromatic  or 
alicyclic  ring,  Ar  represents  an  aromatic  ring  and  R  represents  an  alkyl  group,  an  aryl  group  or  an  alicyclic 
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ring.  These  copolymers  are  stated  to  have  a  high  mechanical  strength  as  well  as  a  high  resistance  to 
corrosion  and  degradation  by  UV  light  or  thermal  oxidation. 

It  is  the  object  underlying  the  present  invention  to  provide  a  colorless  optical  material  having  a  high 
refractive  index,  a  small  specific  gravity  and  excellent  transparency.  According  to  the  present  invention  this 

5  object  is  attained  with  an  optical  material  of  a  high  refractive  index  comprising  a  copolymer  obtained  by 
polymerizing  10-90  wt.%  of  a  monomer  represented  by  the  general  formula  (I) 

R 
w 

15 

wherein  R  is  a  hydrogen  atom  or  methyl  group, 
and  90-10  wt.  %  of  a  monomer  copolymerizable  with  the  first-mentioned  monomer. 

The  optical  material  according  to  this  invention  has  a  high  refractive  index  in  spite  of  its  low  specific 
20  gravity,  it  is  colorless  and  enjoys  an  excellent  transparency  because  it  is  formed  of  the  copolymer  of  the 

particular  monomer  represented  by  the  formula  (I)  containing  a  phosphorus  atom  and  aromatic  rings. 
The  optical  material  according  to  this  invention  is  formed  of  a  copolymer  which  is  obtained  from  a 

monomer  composition  which  contains  the  monomer  represented  by  the  formula  (I)  as  an  essential 
component  which  is  referred  to  as  "monomer  (I)"  hereinafter. 

25  As  specific  examples  of  the  monomer  (I)  represented  by  the  formula  (I),  may  be  mentioned  diphenyl-(p- 
vinylphenyl)phosphine,  diphenyl(p-isopropenylphenyl)phosphine,  diphenyl(o-vinylphenyl)phosphine  and 
diphenyl(o-isopropenylphenyl)phosphine.  It  should  however  be  borne  in  mind  that  the  monomer  (I)  is  not 
necessarily  limited  to  the  above  specific  examples.  It  is  particularly  preferred  to  use  a  monomer  of  formula 
(I)  wherein  R  is  a  hydrogen  atom. 

30  In  addition,  the  monomers  represented  by  the  formula  (I)  may  be  used  either  individually  or  in 
combination. 

No  particular  limitation  is  imposed  on  the  monomer  (hereinafter  called  "copolymerizable  monomer") 
copolymerizable  with  the  monomer  (I)  so  long  as  it  is  copolymerizable  with  the  monomer  (I)  employed.  As 
specific  examples,  the  following  monomers  may  be  mentioned. 

35 
(1)  Alkyl  (meth)acrylates: 

For  example,  methyl  acrylate,  methyl  methacrylate,  naphthyl  acrylate,  naphthyl  methacrylate,  phenyl 
acrylate,  phenyl  methacrylate,  trimethylolpropane  triacrylate,  trimethylolpropane  trimethacrylate,  ethylene 

40  glycol  diacrylate,  ethylene  glycol  dimethacrylate,  tribromophenyl  acrylate,  tribromophenyl  methacrylate,  2,2- 
bis-(4-acryloxyethoxy-3,5-dibromophenyl)propane,  2,2-bis-(4-methacryloxyethoxy-3,5-dibromophenyl)- 
propane,  2,2-bis-(4-acryloxy-3,5-dibromophenyl)propane,  2,2-bis-(4-methacryloxy-3,5-dibromophenyl)- 
propane,  2,2-bis-(4-methacryloxyphenyl)propane  and  2,2-bis-(4-acryloxyethoxyphenyl)propane. 

45  (2)  Aromatic  vinyl  compounds: 

For  example,  styrene,  a-methylstyrene,  divinylbenzene,  vinylnaphthalene,  m-diisopropenylbenzene  and 
2-isopropenylnaphthalene. 

50  (3)  Allyl  compounds: 

For  example,  triallyl  isocyanurate  and  diallyl  phthalate. 
By  choosing  a  particular  monomer  as  the  copolymerizable  monomer,  the  present  invention  can  bring 

about  advantages  inherent  to  the  characteristics  of  the  thus-chosen  copolymerizable  monomer.  It  may  also 
55  be  extremely  effective  to  use  two  or  more  copolymerizable  monomers  in  combination  instead  of  using  only 

one  copolymerizable  monomer,  because  the  advantageous  effects  of  the  individual  copolymerizable 
monomers  may  be  combined  in  some  instances. 

3 
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In  order  to  obtain  a  copolymer  having  a  higher  refractive  index  for  example,  the  use  of  a  halogen- 
containing  monomer  as  a  copolymerizable  monomer  is  preferred.  Thus  it  is  preferred  to  use  as  the 
copolymerizable  monomer,  e.g.,  an  aromatic  monomer  containing  one  or  more  halogen  atoms.  From  the 
standpoint  of  ease  in  polymerization  reaction,  it  is  preferable  to  use  a  monomer  of  a  relatively  simple 

5  structure  as  the  copolymerizable  monomer.  It  may  hence  be  possible  to  obtain  a  copolymer,  which  features 
an  easy  polymerization  reaction  and  a  high  refractive  index,  by  using  both  of  the  above  monomers  in 
combination. 

It  is  also  preferable  to  use,  as  the  copolymerizable  monomer,  a  polyfunctional  monomer  containing 
plural  ethylenically-unsaturated  polymerizable  bonds.  Although  the  monomer  (I)  contains  only  one 

io  ethylenically-unsaturated  polymerizable  bond  in  its  molecule,  the  copolymerizable  monomer  can  act  as  a 
so-called  crosslinking  agent  in  the  above  case  so  that  the  resultant  copolymer  has  a  crosslinked  structure. 
As  a  consequence,  an  optical  material  excellent  in  solvent  and  impact  resistance  can  be  obtained. 

The  copolymer  used  according  to  this  invention  is  obtained  by  copolymerizing  the  above  monomer  (I) 
and  copolymerizable  monomer  in  proportions  of  10-90  wt.%  and  90-10  wt.%  respectively.  If  the  proportion 

is  of  the  monomer  (I)  is  smaller  than  10  wt.%  based  on  the  whole  monomers,  there  is  the  potential  problem 
that  the  copolymer  to  be  obtained  finally  would  not  be  a  high  refractive-index  copolymer.  On  the  other  hand, 
any  proportions  of  the  monomer  (I)  in  excess  of  90  wt.%  will  result  in  unduly-marked  optical  dispersion 
characteristics  (in  other  words,  an  unduly  small  Abbe  number)  so  that  a  significant  limitation  will  be  imposed 
on  the  application  of  the  resulting  copolymer  as  an  optical  material. 

20  The  copolymerization  reaction  between  the  monomer  (I)  and  the  copolymerizable  monomer  proceeds  in 
accordance  with  the  ordinary  radical  polymerization  reaction  mechanism  or  anionic  polymerization  reaction 
mechanism.  A  conventional  polymerization  initiator  and  a  conventional  polymerization  process  can  therefore 
be  used. 

When  a  monofunctional  monomer  is  used  as  the  copolymerizable  monomer,  the  desired  optical  product 
25  can  be  produced  by  preparing  a  copolymer  by  a  usual  polymerization  process  and  then  molding  the 

copolymer  as  an  optical  material  by,  e.g.,  injection  molding. 
As  an  alternative,  the  required  optical  product  can  also  be  provided  by  obtaining  a  copolymer  in  a 

shape  other  than  lens-shapes,  such  as  a  plate-like  shape,  cutting  and  grinding  the  copolymer  and  if 
necessary,  subjecting  the  resultant  piece  as  a  preform  to  finishing  such  as  surface  polishing. 

30  When  a  polyfunctional  monomer  is  used  as  the  copolymerizable  monomer  on  the  other  hand,  the 
resulting  copolymer  has  a  crosslinked  structure.  It  is  hence  practically  impossible  to  subject  the  resultant 
copolymer  to  processing  which  includes  a  melting  or  dissolving  step.  In  this  case,  it  is  therefore  generally 
preferable  to  produce  an  optical  material  or  optical  product  directly  from  a  monomer  composition  by  casting 
polymerization. 

35  When  casting  polymerization  is  relied  upon,  any  mold  and  form  of  various  shapes  designed  in 
accordance  with  individual  end  uses,  such  plate-like,  lens-like,  cylindrical,  prismatic,  conical  and  spherical 
shapes,  may  be  used  as  a  casting  polymerization  vessel.  Its  material  is  optional  as  long  as  the  object  of  this 
invention  can  be  attained,  for  example,  an  inorganic  glass,  a  plastic  or  a  metal.  The  polymerization  reaction 
is  effected  generally  by  pouring  a  mixture  of  a  monomer  composition  and  a  polymerization  initiator  into  a 

40  casting  polymerization  vessel  and  if  necessary,  heating  the  contents.  It  is  also  feasible  to  conduct  the 
polymerization  to  a  certain  extent  in  a  separate  polymerization  vessel,  pouring  the  resultant  prepolymer  or 
syrup  into  a  casting  polymerization  vessel  and  then  bringing  the  reaction  to  completion. 

In  the  polymerization  reaction  including  casting  polymerization,  the  monomer  (I),  copolymerizable 
monomer  and  polymerization  initiator  to  be  used  may  be  mixed  together  at  once  or  may  be  mixed 

45  stepwise. 
The  monomer  composition  to  be  subjected  to  a  polymerization  reaction  can  also  contain  an  antistatic 

agent,  a  heat  stabilizer,  an  ultraviolet  absorbent,  an  antioxidant,  and/or  one  or  more  other  auxiliary  additives 
in  accordance  with  the  intended  end  use  of  the  copolymer  to  be  obtained. 

Needless  to  say,  the  thus-obtained  copolymer  may  be  subjected  to  a  post  treatment  such  as  heating  or 
50  annealing  for  completing  the  polymerization,  for  enhancing  the  surface  hardness,  for  eliminating  strain 

accumulated  internally  upon  the  casting  polymerization,  or  for  other  purposes. 
The  so-called  secondary  lens  processing  can  also  be  applied  to  optical  products  obtained  from  the 

optical  material  of  this  invention.  For  example,  optical  products  may  be  coated  with  a  silicone-base  hard 
coating  material  or  an  organic  hard  coating  material  of  the  u.v.  curable  type  so  as  to  form  a  hard  surface 

55  layer,  whereby  their  surface  hardness  is  enhanced.  It  is  also  possible  to  form  an  anti-reflection  film  made  of 
a  metal  oxide  or  fluoride  by  vacuum  evaporation  or  sputtering. 

Examples  of  this  invention  will  hereinafter  be  described. 

4 
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Example  1  : 

Diphenyl(p-vinylphenyl)phosphine  90  wt.  parts 
Divinylbenzene  10  wt.  parts 

The  above  materials  were  molten  and  mixed  into  a  highly-uniform,  colorless  and  transparent  melt 
mixture  at  80°  C  in  a  nitrogen  atmosphere.  To  the  melt  mixture  was  added  1  part  by  weight  of  t-butyl 

io  peroxy-3,5,5-trimethyl  hexoate  as  a  polymerization  initiator  and  the  mixture  was  then  reacted  in  a  nitrogen 
atmosphere  at  varied  temperatures  for  varied  periods,  namely,  at  80  °C  for  15  h,  at  100  °  C  for  2  h,  and  then 
at  120°C  for  2  h,  so  that  the  polymerization  was  completed  to  produce  a  copolymer. 

The  copolymer  was  practically  uncolored  and  colorless.  When  laser  beams  of  1  mW  energy  obtained 
from  a  commercially  available  laser  oscillator  were  caused  to  transmit  through  the  copolymer,  substantially 

is  no  scattering  was  observed.  The  copolymer  was  hence  recognized  to  be  colorless  and  to  have  excellent 
transparency. 

The  refractive  index  and  Abbe  number  of  the  copolymer  were  determined  at  20  °  C  by  a  commercially 
available  Abbe's  refractometer,  and  its  specific  gravity  was  also  determined  at  20°  C  by  a  commercially 
available  automatic  gravimeter.  The  following  results  were  obtained. 

20 

Refractive  index,  nd:  1  .671 
Abbe  number,  v.  22.7 
Specific  gravity,  d:  1.14 

25 

Example  2: 

30 Diphenyl(p-vinylphenyl)phosphine  35  wt.  parts 
Styrene  35  wt.  parts 
2,2-Bis-(4-methacryloxyethoxy-3,5-dibromophenyl)propane  30  wt.  parts 

35  Under  mixing  at  60  °C  the  above  materials  were  converted  into  a  highly-uniform,  colorless  and 
transparent  liquid  mixture.  To  the  liquid  mixture  was  added  1  part  by  weight  of  lauroyl  peroxide  as  a 
polymerization  initiator  and  the  mixture  was  then  reacted  at  60  °C  for  12  h,  at  100  °  C  for  1  h,  and  then  at 
120°C  for  1  h  in  a  nitrogen  atmosphere,  so  that  the  polymerization  was  completed  to  produce  a  copolymer. 

Similar  to  the  copolymer  obtained  in  Example  1  ,  the  copolymer  was  recognized  to  be  colorless  and  to 
40  have  excellent  transparency. 

The  refractive  index,  Abbe  number  and  specific  gravity  of  the  copolymer  were  determined  at  20  °  C  in 
the  same  manner  as  in  Example  1  . 

Refractive  index,  nd:  1  .630 
Abbe  number,  v.  26.6 
Specific  gravity,  d:  1.23 

50  Comparative  Example  1  : 

In  lieu  of  35  parts  by  weight  of  diphenyl-(p-vinylphenyl)phosphine  in  Example  2,  35  parts  by  weight  of 
styrene  were  used.  Namely,  a  liquid  mixture  of  the  following  components  was  prepared. 

55 Styrene 
2,2-Bis(4-methacryloxyethoxy-3,5-dibromophenyl)propane 

70  wt.  parts 
30  wt.  parts 

5 
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The  liquid  mixture  was  combined  with  1  part  by  weight  of  lauroyl  peroxide  as  a  polymerization  initiator, 
followed  by  polymerization  under  the  same  conditions  as  in  Example  2  so  that  a  comparative  copolymer 
was  produced. 

Similar  to  the  copolymer  obtained  in  Example  2,  the  comparative  copolymer  was  colorless  and  had 
5  transparency. 

The  refractive  index,  Abbe  number  and  specific  gravity  of  the  comparative  copolymer  were  determined 
at  20  °  C  in  the  same  manner  as  in  Example  1  . 

Refractive  index,  nd:  1  .595 
Abbe  number,  v.  30.4 
Specific  gravity,  d:  1.19 

Although  the  specific  gravity  was  low,  the  refractive  index  was  small. 
75  It  is  hence  apparent  from  the  foregoing  that  a  copolymer  of  the  monomer  (I)  has  a  high  refractive  index 

and  a  low  specific  gravity. 

Example  3: 

20 

Diphenyl(p-vinylphenyl)phosphine  40  wt.  parts 
Styrene  25  wt.  parts 
2,4,6-Tribromophenyl  methacrylate  5  wt.  parts 
2,2-Bis-(4-methacryloxyethoxy-3,5-dibromophenyl)propane  30  wt.  parts 

The  above  materials  were  converted  under  mixing  at  70  °C  into  a  highly-uniform,  colorless  and 
transparent  liquid  mixture.  The  liquid  mixture  was  cooled  down  to  60  °  C,  followed  by  the  addition  of  1  part 
by  weight  of  lauroyl  peroxide  as  a  polymerization  initiator.  In  a  nitrogen  atmosphere,  the  mixture  was 

30  reacted  at  60  °C  for  12  h,  at  100°  C  for  1  h,  and  then  at  120°C  for  1  h,  so  that  the  polymerization  was 
completed  to  produce  a  copolymer. 

Similar  to  the  copolymer  obtained  in  Example  1  ,  the  copolymer  was  recognized  to  be  colorless  and  to 
have  excellent  transparency. 

The  refractive  index,  Abbe  number  and  specific  gravity  of  the  copolymer  were  determined  at  20  °  C  in 
35  the  same  manner  as  in  Example  1  . 

Refractive  index,  nd:  1  .645 
Abbe  number,  v.  25.9 
Specific  gravity,  d:  1.31 

Comparative  Example  2: 

45  Tribromophenyl  methacrylate,  a  bromine-substituted  aromatic  monomer,  was  used  in  place  of  40  parts 
by  weight  of  diphenyl(p-vinylpheyl)phosphine  and  25  parts  by  weight  of  styrene.  Namely,  the  following 
materials  were  converted  under  mixing  at  135°C  into  a  highly-uniform  liquid  mixture. 

50 2,4,6-Tribromophenyl  methacrylate 
2,2-Bis(4-methacryloxyethoxy-3,5-dibromophenyl)propane 

70  wt.  parts 
30  wt.  parts 

The  liquid  mixture  was  cooled  down  to  80  °  C,  followed  by  the  addition  of  1  part  by  weight  of  t-butylperoxy- 
3,5,5-trimethyl  hexoate  as  a  polymerization  initiator.  In  a  nitrogen  atmosphere,  the  mixture  was  reacted  at 

55  80  °C  for  12  h,  at  100  °  C  for  1  h,  and  then  at  120°C  for  1  h,  so  that  the  polymerization  was  completed  to 
produce  a  comparative  copolymer. 

In  the  above  polymerization  reaction,  the  reaction  product  was  tinged  in  a  yellow  color  as  the 
polymerization  proceeded.  The  resultant  comparative  copolymer  had  a  yellow  color  and  was  inferior  in 
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transparency. 
When  the  refractive  index,  Abbe  number  and  specific  gravity  of  the  comparative  copolymer  were 

determined  at  20  °  C  in  the  same  manner  as  in  Example  1  ,  they  were  found  to  be  as  follows: 

Refractive  index,  nd:  1  .640 
Abbe  number,  v.  29.4 
Specific  gravity,  d:  2.02 

70  Although  the  comparative  copolymer  had  a  high  refractive  index  like  that  obtained  in  Example  3,  its  specific 
gravity  was  very  large. 

Example  4: 

75 

Diphenyl(p-isopropenylphenyl)phosphine 
Styrene 
2,2-Bis-(4-methacryloxyethoxy-3,5-dibromophenyl)propane 

35  wt.  parts 
35  wt.  parts 
30  wt.  parts 

20 
The  above  materials  were  converted  under  mixing  at  65  °C  into  a  highly-uniform,  colorless  and 

transparent  liquid  mixture.  The  liquid  mixture  was  polymerized  under  similar  conditions  as  in  Example  2, 
thereby  producing  a  copolymer. 

Similar  to  the  copolymer  obtained  in  Example  2,  the  copolymer  was  recognized  to  be  colorless  and  to 
25  have  excellent  transparency. 

The  refractive  index,  Abbe  number  and  specific  gravity  of  the  copolymer  were  determined  at  20  °  C  in 
the  same  manner  as  in  Example  1  . 

30 
Refractive  index,  nd:  1  .629 
Abbe  number,  v.  26.8 
Specific  gravity,  d:  1.22 

35  Claims 

1.  An  optical  material  of  a  high  refractive  index  comprising  a  copolymer  obtained  by  polymerizing  10-90 
wt.  %  of  a  monomer  represented  by  the  general  formula  (I) 

40 

CH 

45 

2 = i - < 9 >  

( I )  

wherein  R  is  a  hydrogen  atom  or  methyl  group, 
50  and  90-10  wt.  %  of  a  monomer  copolymerizable  with  the  first-mentioned  monomer. 

2.  The  optical  material  as  claimed  in  Claim  1,  wherein  the  monomer  copolymerizable  with  the  first- 
mentioned  monomer  is  composed  of  one  or  more  monomers  selected  from  alkyl  acrylates,  alkyl 
methacrylates,  aromatic  vinyl  compounds  and  allyl  compounds. 

55 
3.  The  optical  material  as  claimed  in  Claim  1,  wherein  the  monomer  copolymerizable  with  the  first- 

mentioned  monomer  is  an  aromatic  monomer  containing  one  or  more  halogen  atoms. 
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4.  The  optical  material  as  claimed  in  Claim  1,  wherein  the  monomer  copolymerizable  with  the  first- 
mentioned  monomer  is  a  polyfunctional  monomer  containing  plural  ethylenically-unsaturated  poly- 
merizable  bonds. 

5  Patentanspruche 

1.  Optisches  Material  mit  einem  hohen  Brechungsindex,  umfassend  ein  Copolymer,  erhalten  durch 
Polymerisieren  von  10  bis  90  Gew.-%  eines  durch  die  allgemeine  Formel  (I)  dargestellten  Monomers 

10 
R 

15 

worin  R  ein  Wasserstoffatom  oder  eine  Methylgruppe  ist, 
20  und  90  bis  10  Gew.-%  eines  mit  dem  zuerst  genannten  Monomer  copolymerisierbaren  Monomers. 

2.  Optisches  Material  nach  Anspruch  1  ,  wobei  das  mit  dem  zuerst  genannten  Monomer  polymerisierbare 
Monomer  aus  einem  oder  mehreren  Monomeren,  ausgewahlt  aus  Alkylacrylaten,  Alkylmethacrylaten, 
aromatischen  Vinylverbindungen  und  Allylverbindungen,  zusammengesetzt  ist. 

25 
3.  Optisches  Material  nach  Anspruch  1  ,  wobei  das  mit  dem  zuerst  genannten  Monomer  copolymerisierba- 

re  Monomer  ein  aromatisches  Monomer,  enthaltend  ein  oder  mehrere  Halogenatome,  ist. 

4.  Optisches  Material  nach  Anspruch  1  ,  wobei  das  mit  dem  zuerst  genannten  Monomer  copolymerisierba- 
30  re  Monomer  ein  polyfunktionelles  Monomer,  enthaltend  mehrere  ethylenisch-ungestattigte  polymerisier- 

bare  Bindungen,  ist. 

Revendicatlons 

35  1.  Materiau  optique  d'indice  de  refraction  eleve,  comprenant  un  copolymere  obtenu  en  polymerisant  10  a 
90  %  en  poids  d'un  monomere  represente  par  la  formule  generale  (I) 

R 

40 

45 
ou  R  est  un  atome  d'hydrogene  ou  un  groupe  methyle, 
et  90  a  10  %  en  poids  d'un  monomere  copolymerisable  avec  le  monomere  mentionne  en  premier. 

2.  Materiau  optique  selon  la  revendication  1  ,  dans  lequel  le  monomere  copolymerisable  avec  le  monome- 
50  re  mentionne  en  premier  se  compose  d'un  ou  plusieurs  monomere(s)  choisi(s)  parmi  des  acrylates 

d'alkyle,  des  methacrylates  d'alkyle,  des  composes  vinyliques  aromatiques  et  des  composes  allyliques. 

3.  Materiau  optique  selon  la  revendication  1  ,  dans  lequel  le  monomere  copolymerisable  avec  le  monome- 
re  mentionne  en  premier  est  un  monomere  aromatique  contenant  un  ou  plusieurs  atome(s)  d'halogene. 

55 
4.  Materiau  optique  selon  la  revendication  1  ,  dans  lequel  le  monomere  copolymerisable  avec  le  monome- 

re  mentionne  en  premier  est  un  monomere  polyfonctionnel  contenant  plusieurs  liaisons  polymerisables, 
ethyleniquement  insaturees. 
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