
J  
~ "   '  MM  II  II  II  II  I  Mill  II  Ml  II  II  I  II 
European  Patent  Office  oo*»  n r \ a   n  * 
_„.  ©  Publication  number:  0  2 9 3   9 0 8   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  06.04.94  ©  Int.  CI.5:  C08F  283/02,  G02B  1 /04  

©  Application  number:  88108903.1 

@  Date  of  filing:  03.06.88 

The  file  contains  technical  information  submitted 
after  the  application  was  filed  and  not  included  in 
this  specification 

©  Molding  material  for  optics. 

®  Priority:  05.06.87  JP  139819/87  Chiyoda-Ku 
13.08.87  JP  200781/87  Tokyo,  100(JP) 
05.11.87  JP  278327/87 

@  Inventor:  Kawaki,  Takao 
@  Date  of  publication  of  application:  3-24-25-510,  Ohanazyaya 

07.12.88  Bulletin  88/49  Katsushika-ku 
Tokyo(JP) 

©  Publication  of  the  grant  of  the  patent:  Inventor:  Kijima,  Yasuhiko 
06.04.94  Bulletin  94/14  3-151,  Kouda 

Matsudo-shi  Chiba(JP) 
©  Designated  Contracting  States:  Inventor:  Miyauchi,  Yuh 

DE  GB  2-277,  Makinohara 
Matsudo-shi  Chiba(JP) 

©  References  cited:  Inventor:  Ukita,  Eizi 
EP-A-  0  009  747  5-11-16,  Kanamachi 
US-A-  3  692  870  Katsushika-ku 

Tokyo(JP) 
WPIL,  FILE  SUPPLIER,  no.  AN  86-066550,  Der-  Inventor:  Nakajima,  Toru 
went  Publications  Ltd,  London,  GB;  &  JP-  5-11-16,  Kanamachi 
A-61019656  Katsushika-ku 

Tokyo(JP) 
WPIL,  FILE  SUPPLIER,  no.  AN  86-066530,  Der-  Inventor:  Masumoto,  Mituhiko 
went  Publications  Ltd,  London,  GB;  &  JP-  2-13-35,  Nakasakurazuka 
A-61019630  Toyonaka-shi  Osaka(JP) 

©  Proprietor:  MITSUBISHI  GAS  CHEMICAL  COM- 
PANY,  INC. 
5-2,  Marunouchi  2-chome 

00 

00 
o  
Oi  
CO 
Oi 
CM 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



EP  0 293  908  B1 

0   Representative:  Hansen,  Bernd,  Dr.rer.nat.  et 
al 
Hoffmann,  Eltle  &  Partner 
Patentanwalte 
Postfach  81  04  20 
D-81904  Munchen  (DE) 

2 



EP  0  293  908  B1 

Description 

FIELD  OF  THE  INVENTION 

5  This  invention  relates  to  a  novel  molding  material  for  optics  comprising  a  graft  copolymer  of  an 
aromatic  polycarbonate  and  a  styrene  resin  in  which  a  polycarbonate  unit  and  a  styrene  resin  unit  having 
the  respective  specific  molecular  weight  constitute  the  graft  copolymer  at  a  specific  molecular  weight  ratio 
and  a  specific  weight  ratio.  In  particular,  it  relates  to  a  resin  composition  which  has  a  reduced  optical  strain 
and  an  excellent  micro  disperse  phase  and  is,  therefore,  suitable  as  a  molding  material  for  optics,  such  as 

io  optical  discs  and  optical  lenses. 

BACKGROUND  OF  THE  INVENTION 

Transparent  molded  articles  for  optics  have  hitherto  been  obtained  from  acrylic  resins  taking  advantage 
75  of  their  transparency,  satisfactory  fluidity,  small  birefringence,  and  the  like  as  described,  e.g.,  in  Japanese 

Patent  Application  (OPI)  No.  131654/81  (the  term  "OPI"  as  used  herein  means  "unexamined  published 
Japanese  patent  application").  Acrylic  resins,  however,  have  disadvantages,  such  as  poor  heat  resistance 
(about  70  °  C),  low  impact  resistance,  and  liability  to  warping  on  contact  with  moisture.  In  order  to  eliminate 
these  disadvantages,  it  has  been  proposed  to  use  a  polycarbonate  resin  having  a  viscosity-average 

20  molecular  weight  of  from  15,000  to  18,000  as  a  molding  material  for  discs,  lenses,  etc.  as  disclosed  in 
Japanese  Patent  Application  (OPI)  No.  180553/83.  The  above-described  polycarbonate  resin  still  has 
problems,  such  as  significant  birefringence,  that  is  a  bar  to  use  as  optics,  so  that  the  application  to  be  made 
of  it  is  limited. 

One  of  important  subjects  to  consider  in  practical  application  of  optical  materials,  and  chiefly  materials 
25  for  optical  discs  is  reduction  of  a  noise  level  of  a  base  itself.  It  has  been  elucidated  that  the  noise  level  in 

question  depends  on  birefringence  of  incident  beam  ,  inclusive  of  oblique  incident  beam  as  reported,  e.g., 
in  Optics,  Vol.  15,  No.  5  (Oct.,  1986),  441-421,  and  Articles  of  '86  Photo  Memory  Symposium,  33-38.  That 
is,  reduction  of  birefringence  of  vertical  incident  light  does  not  always  correlate  to  changes  of  birefringence 
of  oblique  incident  beam.  In  the  case  of  polycarbonate  resins,  this  difference  is  particularly  conspicuous. 

30  Therefore,  it  is  important  to  accomplish  reduction  of  birefringence  in  a  wide  range  of  incident  angle. 
Many  proposals  have  been  made  to  reduce  birefringence  by  using  a  modified  aromatic  polycarbonate 

or  a  compositionof  an  aromatic  polycarbonate  and  other  resins  as  taught,  e.g.,  in  Japanese  Patent 
Application  (OPI)  Nos.  19630/86,  19656/86,  18466/87,  20524/87,  and  108617/86,  and  Functional  Materials, 
21-29  (Mar.,  1987).  All  of  these  proposals  have  for  their  object  reduction  of  birefringence  of  vertical  incident 

35  beam  ,  and  there  is  no  reference  to  birefringence  of  oblique  incident  beam  .  Therefore,  they  do  not  reach 
full  satisfaction  from  the  standpoint  of  noise  level  reduction  in  a  wide  angle  range  of  beam.  A  further 
important  consideration  is  that  a  composition  prepared  by  mere  mixing  of  polymers  or  a  composition 
comprising  a  copolymer  but  necessarily  containing  a  large  quantity  of  homopolymers  tends  to  have  a 
coarse  disperse  phase.  As  a  result,  if  a  micro  disperse  phase  grows  to  a  particle  size  exceeding  0.5  urn,  for 

40  example,  3  urn,  a  difference  of  refractive  index  is  produced  microscopically,  i.e.,  among  individual  beam 
paths  and  the  interface  of  dispersed  particles  becomes  a  source  of  scattering  due  to  the  difference  in 
refractive  index  even  in  a  system  having  its  measured  birefringence  reduced  to  zero,  resulting  in  optical 
non-uniformity  of  the  system  and  thereby  noise  making. 

Hence,  the  conventional  modified  polycarbonates  involve  basic  drawbacks  for  use  as  a  molding  material 
45  for  optics,  particularly  a  base  of  photo  discs. 

SUMMARY  OF  THE  INVENTION 

The  inventors  have  conducted  extensive  investigations  on  a  transparent  molding  material  for  optics 
50  which  has  a  small  optical  strain  in  a  wide  beam  angle  range  and  a  fine  micro  disperse  phase.  As  a  result,  it 

has  now  been  found  that  a  graft  copolymer  comprising  an  aromatic  polycarbonate  unit  and  a  styrene 
polymer  unit  each  having  a  specific  molecular  weight  at  a  specific  molecular  weight  ratio  and  at  a  specific 
weight  ratio  has  a  micro  disperse  phase  of  0.5  urn  or  less  and  is  suitable  for  use  as  a  molding  material  for 
optics.  The  present  invention  has  been  completed  based  on  this  finding. 

55  The  present  invention  relates  to  a  resin  composition  mainly  comprising  a  graft  copolymer  comprising  a 
styrene  resin  and  an  aromatic  polycarbonate,  wherein:- 

1)  the  graft  copolymer  has  a  weight  average  molecular  weight  on  a  polystyrene  conversion  (Mw) 
(determined  by  GPC  using  a  polystyrene  standard  sample)  satisfying  formula  (1): 

3 
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30,000   ̂ Mw   ̂ 250,000  (1) 

2)  the  aromatic  polycarbonate  unit  has  a  weight  average  molecular  weight  on  a  polystyrene  conversion 
5  (PCMw)  (determined  by  GPC  using  a  polystyrene  standard  sample)  satisfying  formula  (2): 

10,000   ̂ PCMw   ̂ 80,000  (2) 

wherein,  in  cases  where  the  graft  copolymer  comprises  a  styrene  resin  as  a  main  chain  polymer,  PCMw 
io  can  be  obtained  by  (Mw  -  PSMw)/Gn,  wherein  PSMw  is  a  weight  average  molecular  weight  of  a  styrene 

resin;  and  Gn  is  an  averaged  number  of  grafting  points  per  styrene  resin  main  chain  polymer; 
3)  the  styrene  resin  of  the  graft  copolymer  has  a  weight  average  molecular  weight  (PSMw)  (determined 
by  GPC  using  a  polystyrene  standard  sample)  satisfying  formula  (3): 

15  20,000  =S  PSMw  =S  200,000  (3) 

wherein,  in  cases  where  the  graft  copolymer  comprises  an  aromatic  polycarbonate  as  a  main  chain 
polymer,  PSMw  is  a  value  measured  on  a  residual  styrene  resin  after  removal  of  the  aromatic 
polycarbonate  from  the  graft  copolymer  by  hydrolysis  with  an  amine; 

20  4)  the  ratio  of  the  partial  molecular  weight  of  the  polycarbonate  unit  to  that  of  the  styrene  resin  unit 
(PCMw/PSMw)  satisfies  formula  (4): 

0.1  =s  PCMw/PSMw  =s  4  (4) 

25  and 
5)  the  weight  ratio  of  the  polycarbonate  unit  to  the  styrene  resin  unit  satisfies  formula  (5): 

30/70   ̂ PC/PS   ̂ 90/10  (5) 

30  wherein  PC  is  a  weight  of  the  aromatic  polycarbonate  unit;  and  PS  is  a  weight  of  the  styrene  resin  unit; 
said  resin  composition  having  a  micro  disperse  phase  of  0.5  urn  or  less. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

35  The  graft  copolymer  according  to  the  present  invention  preferably  has  a  weight  average  molecular 
weight  on  a  polystyrene  conversion  (Mw)  selected  from  range: 

60,000   ̂ Mw   ̂ 200,000  (1') 

40  The  aromatic  polycarbonate  unit  in  the  graft  copolymer  has  a  weight  average  molecular  weight  on  a 
polystyrene  conversion  (PCMw),  as  measured  by  gel-permeation  chromatography  (GPC)  using  polystyrene 
as  a  standard  as  hereinafter  described,  selected  from  the  above-described  range  (2),  preferably  from  range 

25,000  =S  PCMw  =S  80,000  (2') 
45 

and  more  preferably  from  range: 

30,000  =S  PCMw  =S  65,000  (2") 

50  The  PCMw  inside  of  the  range  (2')  corresponds  to  a  viscosity-average  molecular  weight  of  from  12,000  to 
30,000  as  measured  by  the  method  hereinafter  described.  When  the  graft  copolymer  is  prepared  by  using  a 
styrene  resin  as  a  main  chain  polymer,  PCMw  is  calculated  by  (MW  -  PSMw)/Gn,  wherein  PSMw  and  Gn 
are  as  defined  above. 

The  styrene  resin  unit  in  the  graft  copolymer  has  a  weight  average  molecular  weight  within  the  above- 
55  described  range  (3),  preferably  range: 

20,000  =S  PSMw  =S  150,000  (3') 

4 
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and  more  preferably  range: 

30,000  =S  PSMw  =S  120,000  (3") 

5  When  the  graft  copolymer  is  prepared  using  an  aromatic  polycarbonate  as  a  main  chain  polymer,  PSMw  is 
a  measured  value  of  the  residual  styrene  resin  unit  after  removal  of  the  polycarbonate  unit  from  the 
copolymer  by  hydrolysis. 

The  molecular  weight  ratio  of  the  aromatic  polycarbonate  unit  to  the  styrene  resin  unit  is  in  the  above- 
described  range  (4),  preferably  range: 

10 
0.2  <  PCMw/PSMw  =S  3  (4') 

and  more  preferably  range: 

15  0.3  =S  PCMw/PSMw  =S  2  (4") 

The  weight  ratio  of  the  aromatic  polycarbonate  unit  to  the  styrene  resin  unit  is  in  the  range  (5), 
preferably  range: 

20  40/60  =S  PC/PS  =S  70/30  (5') 

The  range  requirements  (1)  to  (5)  and  the  requirement  of  a  micro  disperse  phase  (0.5  urn  or  less) 
depend  on  each  other.  It  is  not  until  all  these  requirements  are  met  that  the  resin  composition  serves  as  a 
satisfactory  molding  material  for  optics.  A  suitable  combination  of  these  factors  each  falling  within  the 

25  respective  range  makes  it  possible  to  provide  a  molding  material  whose  birefringence  is  inside  of  10  nm 
with  respect  to  both  vertial  incident  beam  and  oblique  incident  beam  as  measured  by  the  method 
hereinafter  described  and  which  undergoes  change  of  absolute  birefringence  by  only  30  nm  or  less  even 
when  injection  molding  conditions  are  varied,  for  example,  when  the  resin  temperature  for  injection  molding 
is  varied  to  280  to  340  °C  as  demonstrated  in  Table  2  hereinafter  given. 

30  The  requirements  for  the  graft  copolymer  according  to  the  present  invention  will  be  explained  below 
individually,  though  such  individual  explanation  gives  no  more  than  a  secondary  meaning  because  of  their 
dependence  on  each  other. 

The  requirements  (1),  (2),  and  (3)  aim  at  specification  of  characteristics  of  the  graft  copolymer  as  a 
molding  material,  such  as  mechanical  properties  and  molding  properties.  If  Mw,  PCMw,  and  PSMw  are  less 

35  than  the  respective  lower  limit,  the  graft  copolymer  is  inferior  in  mechanical  properties  as  required  for  a 
molding  material.  If  they  exceed  the  respective  upper  limit,  the  graft  copolymer  would  have  deteriorated 
moldability.  Requirements  (2)  and  (3)  determine  the  ratio,  PCMw/PSMw,  as  specified  by  range  (4).  The  ratio 
PCMw/PSMw  predominantly  correlates  to  the  absolute  birefringence.  If  it  is  out  of  the  range  (4),  the 
dependence  of  birefringence  on  molding  temperature  would  become  large.  The  range  (5)  predominantly 

40  correlates  to  an  optical  strain  in  a  wide  angle  range  of  beam.  If  it  is  out  of  the  range  (5),  it  is  impossible  to 
reduce  the  difference  in  birefringence  between  vertial  incident  beam  and  30°  inclined  incident  beam. 

The  graft  copolymers  which  can  be  used  as  a  transparent  molding  material  for  optics  includes  both  of 
those  comprising  an  aromatic  polycarbonate  as  a  main  polymer  chain  and  those  comprising  a  styrene  resin 
as  a  main  polymer  chain. 

45  The  graft  copolymer  comprising  an  aromatic  polycarbonate  as  a  main  polymer  can  be  synthesized 
through  various  methods.  A  typical  method  comprises  copolymerizing  an  aromatic  polycarbonate  having  a 
molecular  weight  within  the  range  (2)  and  carrying  at  the  terminal  thereof  at  least  one  graft  polymerization 
starting  point  exemplified  by  an  unsaturated  double  bond  per  molecule  in  average  and  a  styrene  monomer 
as  described  in  Japanese  Patent  Publication  Nos.  25078/73  and  33849/86  and  Japanese  Patent  Application 

50  No.  28194/87. 
The  aromatic  polycarbonate  having  at  the  terminal  thereof  at  least  one  graft  polymerization  starting 

point,  e.g.,  an  unsaturated  double  bond,  per  molecule  in  average  can  be  prepared  by  conventional  methods 
known  for  the  production  of  aromatic  polycarbonate  resins,  such  as  interfacial  polymerization  and  solution 
polymerization  (e.g.,  a  pyridine  method,  a  chloroformate  method,  etc.),  except  for  using  a  molecular  weight 

55  modifier  or  chain  terminator,  such  as  a  monofunctional  compound  having  an  unsaturated  double  bond  either 
alone  or  in  combination  with  known  chain  terminators. 

Dihydric  phenol  compounds  which  can  be  used  for  preparing  the  aromatic  polycarbonate  unit  include 
bis(4-hydroxyphenyl)methane,  bis(4-hydroxyphenyl)ether,  bis(4-hydroxyphenyl)sulfone,  bis(4-hydrox- 

5 
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yphenyl)  sulfoxide,  bis(4-hydroxyphenyl)sulfide,  bis(4-hydroxyphenyl)ketone,  1  ,1-bis(4-hydroxyphenyl)- 
ethane,  2,2-bis(4-hydroxyphenyl)propane,  2,2-bis(4-hydroxyphenyl)butane,  1  ,1-bis(4-hydroxyphenyl)- 
cyclohexane,  2,2-bis(4-hydroxy-3,5-dibromophenyl)propane,  2,2-bis(4-hydroxy-3,5-dichlorophenyl)propane, 
2,2-bis(4-hydroxy-3-bromophenyl)propane,  2,2-bis(4-hydroxy-3-chlorophenyl)propane,  2,2-bis(4-hydroxy-3,5- 

5  dimethylphenyl)propane,  1  ,1  -bi(4-hydroxyphenyl)-1  -phenylethane,  bis(4-hydroxyphenyl)diphenylmethane, 
etc.  The  most  preferred  of  them  is  2,2-bis(4-hydroxyphenyl)propane. 

The  monofunctional  compound  having  an  unsaturated  double  bond  for  introduction  of  an  unsaturated 
terminal  group  includes  carboxylic  acids,  e.g.,  acrylic  acid,  methacrylic  acid,  and  sorbic  acid;  chlorides,  e.g., 
acrylic  acid  chloride,  methacrylic  acid  chloride,  and  sorbic  acid  chloride;  chloroformates,  e.g.,  allyl  alcohol 

io  chloroformate,  isopropenylphenol  chloroformate,  and  hydroxystyrene  chloroformate;  and  phenols  having  an 
unsaturated  group,  e.g.,  isopropenylphenol,  hydroxystyrene,  hydropyphenylmaleimide,  allyl  hydroxyben- 
zoate  and  methylallyl  benzoate.  Also  included  in  the  monofunctional  compound  having  an  unsaturated 
double  bond  are  compounds  having  a  tertiary  carbon  atom  or  a  mercapto  group,  such  as  p-isopropylphenol, 
m-isopropylphenol,  thioglycolic  acid  chloride,  p-mercaptophenol,  and  m-mercaptophenol.  These  monofunc- 

15  tional  compounds  may  be  used  either  individually  or  in  combination  with  known  terminators. 
The  monofunctional  compounds  are  used  in  an  amount  of  from  1  to  25  mol%,  preferably  from  1.5  to  10 

mol%,  per  mol  of  the  dihydric  phenol  compound.  The  monofunctional  compounds  may  be  used  in 
combination  with  known  terminators,  and  in  such  a  co-use,  are  used  in  an  amount  of  up  to  50  mol%.  Of  the 
above-enumerated  monofunctional  compounds,  preferred  are  methacrylic  acid  chloride,  isopropenylphenol, 

20  and  hydroxystyrene. 
It  is  also  possible  to  use  an  aromatic  polycarbonate  having  a  graft  polymerization  starting  point,  such  as 

an  unsaturated  double  bond,  in  the  molecular  chain  thereof.  Such  an  aromatic  polycarbonate  can  be 
prepared  according  to  the  known  method  with  the  exception  that  a  part  of  the  dihydric  phenol  monomer  is 
replaced  with  a  monomer  having  an  unsaturated  double  bond,  such  as  dimers  of  isopropenylphenol,  and 

25  hydroxystyrene. 
The  graft  copolymer  of  the  present  invention  can  be  prepared  by  polymerizing  a  styrene  monomer 

according  to  the  conventional  techniques  for  the  production  of  polystyrene  resins,  such  as  bulk  polymeriza- 
tion,  solution  polymerization,  suspension  polymerization,  emulsion  polymerization,  and  the  like,  except  that 
the  polymerization  is  carried  out  in  the  presence  of  the  above-described  aromatic  polycarbonate  having  at 

30  the  terminal  thereof  at  least  one  grafting  starting  point,  e.g.,  an  unsaturated  double  bond,  per  molecule  in 
average  and,  if  necessary,  in  the  copresence  of  an  organic  sulfur  polymerization  regulator  and/or  a 
polymerization  initiator. 

The  styrene  monomer  which  can  be  used  in  the  present  invention  includes  styrene,  o-methylstyrene,  p- 
methylstyrene,  a-methylstyrene,  o-butylstyrene,  p-butylstyrene,  chlorostyrene,  bromostyrene,  and  2,4- 

35  dimethylstyrene,  with  styrene  being  preferred. 
In  the  present  invention,  the  above-described  styrene  monomer  may  be  partly  replaced  with  other  vinyl 

monomers,  such  as  acrylates,  e.g.,  methyl  methacrylate,  ethyl  methacrylate,  butyl  acrylate,  n-hexyl  acrylate, 
butyl  acrylate,  cyclohexyl  methacrylate,  glycidyl  methacrylate,  etc.;  acrylic  acid,  acrylamide, 
methacrylamide,  N-methoxymethacrylamide,  acrylonitrile,  methacrylonitrile,  maleic  anhydride,  and  mal- 

40  eimide.  Co-use  of  styrene  and  maleic  anhydride  or  maleimide  is  particularly  preferred. 
Molecular  weight  control  of  the  styrene-grafted  copolymer  can  be  effected  by  adjustment  of  the  reaction 

temperature  or  the  amount  of  a  polymerization  initiator  to  be  used  and,  or  by  the  use  of  an  organic  sulfur 
compound  as  a  molecular  weight  modifier.  The  organic  sulfur  compound  to  be  used  preferably  include 
aliphatic  or  aromatic  compounds  having  from  1  to  30  carbon  atoms.  Examples  of  such  organic  sulfur 

45  compounds  are  primary,  secondary  or  tertiary  mercaptan  compounds  (e.g.,  n-butylmercaptan,  isobutylmer- 
captan,  n-octylmercaptan,  n-dodecylmercaptan,  sec-butylmercaptan,  sec-dodecylmercaptan,  and  t-butyl- 
mercaptan),  aromatic  mercaptan  compounds  (e.g.,  phenylmercaptan,  thiocresol,  and  4-t-butylthiocresol), 
thioglycolic  acid  or  esters  thereof,  and  mercaptan  compounds  having  from  3  to  18  carbon  atoms  (e.g., 
ethylene  thioglycol).  Among  them,  the  most  preferred  are  n-butylmercaptan,  t-butylmercaptan,  and  n- 

50  octylmercaptan.  These  organic  sulfur  compounds  are  used  in  an  amount  of  not  more  than  5%  by  weight, 
preferably  of  from  0.0004  to  1  %  by  weight,  based  on  the  total  amount  of  the  aromatic  polycarbonate  having 
an  unsaturated  terminal  group  and  the  styrene  monomer.  If  the  amount  exceeds  5%  by  weight,  the  attained 
degree  of  polymerization  is  too  low  to  assure  mechanical  properties. 

The  grafting  of  the  styrene  monomer  to  the  aromatic  polycarbonate  can  be  carried  out  by  thermal 
55  polymerization  or  by  using  a  polymerization  initiator.  The  polymerization  initiator  which  can  be  used 

includes  organic  peroxides  (e.g.,  di-t-butyl  peroxide,  dinonyl  peroxide,  methyl  ethyl  ketone  peroxide,  di-t- 
butyl  perphthalate,  lauroyl  peroxide,  oxyhexane,  t-butyl  peroxylaurate,  di-t-amyl  peroxide,  dicumyl  peroxide, 
t-butylcumyl  peroxide,  and  benzoyl  peroxide),  and  azo  compounds  (e.g.,  2,2-azobisisobutyronitrile,  1,1- 
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azobiscyclohexanecarbonitrile,  and  2-cyano-2-propylazoformamide,).  The  polymerization  initiator  is  usually 
used  in  an  amount  of  not  more  than  1%  by  weight  based  on  the  total  amount  of  the  aromatic 
polycarbonate,  and  the  styrene  monomer,  (i.e.,  reaction  solution). 

The  graft  copolymer  according  to  the  present  invention  wherein  the  main  chain  polymer  comprises  a 
5  styrene  resin  can  be  synthesized  by  various  methods.  A  typical  method  comprises  copolymerizing  a 

dihydric  phenol  and  phosgene  or  diphenyl  carbonate  in  the  presence  of  a  chain  terminator  and  a  styrene 
resin  having  either  in  the  molecule  thereof  or  at  the  terminal  thereof  at  least  one  grafting  point,  such  as  a 
phenolic  hydroxyl  group,  per  molecule  in  average  and  having  a  molecular  weight  falling  within  the  range  (3). 

The  styrene  resin  to  be  used  as  a  main  chain  polymer  can  be  prepared  by  methods  known  for  the 
io  production  of  a  polystyrene  resin,  such  as  bulk  polymerization,  solution  polymerization,  and  emulsion 

polymerization,  with  the  exception  that  the  polymerization  of  a  styrene  monomer  is  effected  in  the  presence 
of  a  monofunctional  compound  having  an  unsaturated  group,  e.g.,  a  vinyl  group,  which  provides  a  grafting 
point  for  a  polycarbonate  and,  if  desired,  in  the  copresence  of  an  organic  sulfur  polymerization  regulator 
and/or  a  polymerization  initiator. 

is  Examples  of  the  styrene  monomer  and  vinyl  monomer  which,  if  desired,  may  be  combined  therewith 
are  the  same  as  those  recited  for  the  production  of  the  graft  copolymer  comprising  an  aromatic 
polycarbonate  as  a  main  chain  polymer. 

The  grafting  of  the  styrene  resin  to  the  aromatic  polycarbonate  can  be  carried  out  in  the  same  manner 
as  described  for  the  graft  copolymer  comprising  an  aromatic  polycarbonate  as  a  main  chain  polymer.  The 

20  molecular  weight  modifier  is  used  in  an  amount  of  not  more  than  5%  by  weight,  preferably  of  from  0.0004 
to  1%  by  weight,  based  on  the  total  amount  including  the  styrene  resin  (  i.e  ,  the  amount  of  the  reaction 
solution).  If  the  amount  exceeds  5%  by  weight,  the  degree  of  polymerization  becomes  too  low  to  assure 
mechanical  properties. 

The  monofunctional  compound  having  an  unsaturated  double  bond  for  introduction  of  a  functional  group 
25  to  the  styrene  resin  includes  acids  (e.g.,  acrylic  acid,  methacrylic  acid,  and  sorbic  acid);  chlorides  (e.g., 

acrylic  acid  chloride,  methacrylic  acid  chloride,  and  sorbic  acid  chloride);  chloroformates  (e.g.,  allyl  alcohol 
chloroformate,  isopropenylphenol  chloroformate,  and  hydroxystyrene  chloroformate);  phenolic  compounds 
having  an  unsaturated  group  (e.g.,  isopropenylphenol,  hydroxystyrene,  hydroxyphenylmaleimide,  allyl 
hydroxybenzoate,  and  methylallyl  benzoate);  and  phenyl  esters  having  an  unsaturated  group  (e.g., 

30  isopropenylphenyl  acetate,  acetoxystyrene,  and  acetoxyphenylmaleimide). 
Also  included  in  compounds  capable  of  introducing  a  functional  group  to  the  styrene  resin  are 

compounds  having  a  mercapto  group,  e.g.,  thioglycolic  acid,  p-mercaptophenol,  m-mercaptophenol,  p- 
mercaptophenyl  acetate,  and  m-mercaptophenyl  acetate. 

From  the  standpoint  of  stability,  preferred  of  these  functional  compounds  are  phenolic  compounds.  The 
35  phenolic  compound  is  used  in  such  an  amount  that  less  than  20,  preferably  from  0.2  to  15,  functional 

groups,  in  average,  are  introduced  per  molecule  of  the  main  polymer,  taking  the  molecular  weight  of  one 
molecule  of  the  styrene  resin  as  a  weight  average  molecular  weight.  Such  an  amount  corresponds  to  a 
range  of  from  0.05  to  5.0  mol%,  preferably  from  0.1  to  2.5  mol%,  based  on  the  total  amount  including  the 
styrene  monomer  (i.e.,  the  amount  of  the  reaction  solution). 

40  The  grafting  of  an  aromatic  polycarbonate  to  the  styrene  resin  can  be  carried  out  by  conventional 
methods  known  for  the  production  of  an  aromatic  polycarbonate  resin,  such  as  interfacial  polymerization 
and  solution  polymerization  (e.g.,  a  pyridine  method,  a  chloroformate  method,  etc.),  with  the  exception  that 
the  polymerization  is  effected  in  the  presence  of  the  above-described  styrene  resin  and,  if  necessary,  in  the 
copresence  of  a  conventional  chain  terminator. 

45  The  thus  prepared  graft  copolymer  can  be  used  as  such  or  in  an  appropriate  combination  with  an 
aromatic  polycarbonate  resin  or  a  styrene  resin.  For  example,  for  the  purpose  of  reducing  the  difference  in 
birefringence  between  vertial  incident  beam  and  oblique  incident  beam,  the  graft  copolymer  comprising  an 
aromatic  polycarbonate  as  a  main  chain  polymer  may  be  mixed  with  from  10  to  60%  by  weight,  based  on 
the  graft  copolymer,  of  an  aromatic  polycarbonate  suitable  for  use  as  optics  to  obtain  a  resin  composition 

50  containing  around  40%  by  weight  of  a  styrene  resin  moiety  and  having  a  micro  disperse  phase  of  not  more 
than  0.5  urn. 

The  method  for  obtaining  molded  articles  for  optics  from  the  graft  copolymer  according  to  the  present 
invention  or  a  resin  composition  containing  the  same  is  conventional  without  any  particular  restriction.  For 
example,  the  graft  copolymer  or  composition  thereof  can  be  injection  molded  at  a  cylinder  temperature  of 

55  from  250  °  to  360  °  C,  preferably  from  280  °  to  350  °  C,  and  at  a  mold  temperature  of  from  70  to  130  °  C. 
The  molding  material  for  optics  according  to  the  present  invention  may  further  contain  various  additives 

known  in  the  art,  such  as  stabilizers,  parting  agents,  and  ultraviolet  absorbents. 
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The  present  invention  is  now  illustrated  in  greater  detail  with  reference  to  Reference  Examples, 
Examples,  and  Comparative  Examples.  All  the  percents  and  ratios  in  the  examples  are  by  weight  unless 
otherwise  indicated. 

In  these  examples,  the  weight  average  molecular  weight  on  a  polystyrene  conversion,  viscosity-average 
5  molecular  weight,  birefringence,  total  light  ray  transmission,  clouding  point,  and  particle  size  of  a  micro 

disperse  phase  were  determined  according  to  the  following  methods: 
1)  Weight  Average  Molecular  Weight  on  Polystyrene  Conversion  (Mw,  PCMw,  PSMw): 

Determined  by  GPC  using  a  polystyrene  standard  sample. 
2)  Viscosity-Average  Molecular  Weight  (Mv): 

io  (a)  Measurement  of  Solution  Viscosity: 
Sample  Solution:  A  0.5  g/di  methylene  chloride  solution 
Viscometer:  Improved  Ubbelohde's  viscometer  (flow  time  of  methylene  chloride  alone: 

72.36  sec.) 
Measuring  Temp.  :  20  °  C  ±  0.01  °  C 

is  The  flow  time  of  the  sample  solution  was  measured  to  obtain  7)rei 
(b)  Calculation: 

h]  is  calculated  from  the  measured  value  7)rei  according  to  equations  (i)  and  (ii)  shown  below,  and 
Mv  is  obtained  from  h]  according  to  equation  (iii)  (Schnell's  equation). 

20  7)sp  =  T/T0  -  1  ;  7)rei  =  T/T0  (i) 

wherein 
7)sp  =  specific  viscosity 
T  =  flow  time  of  sample  solution 

25  T0  =  flow  time  of  solvent  alone 

isp/C  =  M  +  k'fo]2C  (ii) 

wherein 
30  h]  =  intrinsic  viscosity 

C  =  concentration  of  sample  solution  (g/100  ml) 
k'  =  Huggins  constant  (k'  =  0.45) 

35 
fo]  =  Km.Mv"  (iii) 

wherein 
Km  =  1.23  x  10-* 
a  =  0.83 

3)  Birefringence: 
40  Specimen:  Injection-molded  disc  of  1.2  mm  in  thickness  and  130  mm  in  diameter 

Measuring  Wavelength:  632.8  nm 
Measuring  Device:  Automatic  ellipsometer  manufactured  by  Mizojiri  Kogaku  Kogyo  Co.,  Ltd. 
(a)  Vertial  Incident  Light  Birefringence  (Re0): 

Birefringence  of  incident  light  at  a  horizontal  angle  (H)  of  0  °  and  a  vertical  angle  (V)  of  0  °  were 
45  determined.  The  term  "horizontal  angle"  means  an  angle  formed  with  the  radial  direction  of  the  disc, 

and  the  term  "vertial  angle"  means  an  angle  formed  with  a  vertial  line  perpendicular  to  the  radial 
direction. 
(b)  Oblique  Incident  Light  Birefringence  (Remax30): 

Birefringence  of  incident  light  at  a  horizontal  angle  of  ±30°  and  a  vertical  angle  of  ±30°  were 
50  measured,  and  the  maximum  of  the  absolute  difference  from  Re0  was  obtained. 

4)  Micro  Disperse  Phase: 
The  particle  size  of  a  micro  disperse  phase  was  measured  by  means  of  an  electron  microscope. 

5)  Total  Light  Ray  Transmission  and  Clouding  Point: 
Specimen:  Injection-molded  strip  article  [30  mm  x  60  mm  x  2.4  mm  (t)] 

55  Measuring  Device:  Haze  meter  "Model  1001  DPZ",  manufactured  by  Nippon  Denshoku  Kogyo 
Co.,  Ltd.) 
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Synthesis  of  Unsaturated  Group-Terminated  Polycarbonate 

REFERENCE  EXAMPLES  1  TO  4 

5  In  265  I  of  water  was  dissolved  22  kg  of  sodium  hydroxide,  and  45.6  kg  of  2,2-bis(4-hydroxyphenyl)- 
propane  (BPA)  and  50  g  of  hydrosulfite  were  dissolved  therein  while  maintaining  at  20  °  C.  To  the  solution 
was  added  150  I  of  methylene  chloride  (MC),  and  phosgen  was  then  blown  thereinto  while  stirring.  Thirty 
minutes  later,  125  kg  of  MC  containing  1.95  kg  of  p-isopropenylphenol  was  added  to  the  mixture,  followed 
by  further  blowing  phosgen  for  an  additional  30  minutes.  After  completion  of  the  phosgen  introduction,  the 

io  reaction  mixture  was  vigorously  agitated  to  emulsify,  and  3  1  of  a  1%  MC  solution  of  triethylamine  was 
added  thereto.  The  stirring  was  further  continued  for  about  1  hour  to  effect  polymerization. 

The  polymerization  mixture  was  separated  into  an  aqueous  phase  and  an  organic  phase.  The  organic 
phase  was  neutralized  with  phosphoric  acid,  washed  with  water  several  times,  and  dropwise  added  to 
methanol  to  precipitate  the  produced  copolymer.  The  precipitate  was  collected  by  filtration  and  dried  to 

is  obtain  an  unsaturated  group-terminated  polycarbonate  as  a  white  powder.  The  resulting  polymer  was 
designated  as  PC1  .  PC  1  had  a  weight  average  molecular  weight  on  a  polystyrene  conversion  (PCMw)  of 
32,000  and  a  viscosity-average  molecular  weight  (Mv)  of  16,000. 

PC  2  to  PC  4  having  a  PCMw  (Mv)  of  45,000  (20,000),  49,500  (22,000),  and  54,000  (24,000), 
respectively,  were  preprared  in  the  same  manner  as  for  PC  1  ,  except  for  changing  the  amount  of  the  p- 

20  isopropenylphenol  used  as  a  terminator. 

REFERENCE  EXAMPLE  5 

In  the  same  manner  as  described  in  Reference  Example  1,  except  for  replacing  the  p-isopropenyl- 
25  phenol  with  acrylic  acid  chloride,  an  unsaturated  group-terminated  polycarbonate  having  a  PCMw  (Mv)  of 

49,500  (22,000)  was  synthesized.  This  polymer  was  designated  as  PC  5. 

Preparation  of  Graft  Copolymer  Comprising  Aromatic  Polycarbonate  as  Main  Chain  Polymer 

30  EXAMPLES  1  AND  2 

In  a  polymerization  vessel  were  charged  2.5  kg  of  PC  1  synthesized  in  Reference  Example  1  and  1  1  kg 
of  a  styrene  monomer  (St).  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was  heated  to  120°C 
while  stirring,  followed  by  allowing  the  mixture  to  react  for  1.5  hours  while  adding  270  g  of  St  containing 

35  10.8  g  of  n-dodecymercaptan  (NDS).  After  completion  of  the  reaction,  the  reaction  mixture  was  cooled  and 
added  to  methanol  to  precipitate  the  product  to  obtain  3.57  kg  of  a  PC/PS  (70:30)  graft  polymer.  The 
resulting  polymer  was  designated  as  G  1.  The  styrene  resin  moiety  of  G  1  was  found  to  have  a  weight 
average  molecular  weight  (PSMw)  of  40,000. 

The  same  procedure  as  described  above  was  repeated,  except  for  changing  the  amount  of  NDS  as  a 
40  molecular  weight  modifier  and  the  reaction  time,  to  obtain  a  PC/PS  (60:40)  graft  copolymer  having  a  PSMw 

of  80,000.  The  resulting  polymer  was  designated  as  G  2. 

EXAMPLE  3 

45  The  same  procedure  as  in  Example  1  was  repeated,  except  that  the  reaction  was  carried  out  for  5.25 
hours  while  adding  270  g  of  St  containing  37.9  g  of  NDS,  to  obtain  6.25  kg  of  a  PC/PS  (40:60)  graft 
copolymer  having  a  PSMw  of  40,000.  The  resulting  polymer  was  designated  as  G  3. 

EXAMPLES  4  AND  5 
50 

In  a  polymerization  vessel  were  charged  2.5  kg  of  PC  2  synthesized  in  Reference  Example  2  and  1  1  kg 
of  St.  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was  heated  to  120°C  under  stirring,  and 
the  mixture  was  allowed  to  react  for  1.1  hours  while  adding  135  g  of  St  containing  5.4  g  of  NDS.  After 
completion  of  the  reaction,  the  reaction  mixture  was  cooled  and  added  to  methanol  to  precipitate  the 

55  product  to  obtain  3.33  kg  of  a  PC/PS  (75:25)  graft  copolymer  having  a  PSMw  of  60,000.  The  resulting 
polymer  was  designated  as  G  4. 

The  same  procedure  as  described  above  was  repeated,  except  for  changing  the  amount  of  NDS  as  a 
molecular  weight  modifier  and  the  the  reaction  time,  to  obtain  a  PC/PS  (65:35)  graft  copolymer  having  a 

9 



EP  0  293  908  B1 

PSMw  of  30,000.  The  resulting  polymer  was  designated  as  G  5. 

EXAMPLE  6 

5  The  same  procedure  of  Example  4  was  repeated,  except  that  the  reaction  was  carried  out  for  5.25 
hours  while  adding  270  g  of  St  containing  18.0  g  of  NDS,  to  obtain  6.25  kg  of  a  PC/PS  (40:60)  graft 
copolymer  having  a  PSMw  of  80,000.  The  resulting  polymer  was  designated  as  G  6. 

EXAMPLES  7  AND  8 
10 

In  a  polymerization  vessel  were  charged  2.5  kg  of  PC  3  synthesized  in  Reference  Example  3  and  1  1  kg 
of  St.  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was  heated  to  120°C  under  stirring,  and 
the  mixture  was  allowed  to  react  for  2.3  hours  while  adding  285  g  of  St  containing  11.4  g  of  NDS.  After 
completion  of  the  reaction,  the  reaction  mixture  was  cooled  and  added  to  methanol  to  precipitate  the 

15  product  to  obtain  4.17  kg  of  a  PC/PS  (60:40)  graft  copolymer  having  a  PSMw  of  60,000.  The  resulting 
polymer  was  designated  as  G  7. 

The  same  procedure  as  described  above  was  repeated,  except  for  changing  the  amount  of  NDS  as  a 
molecular  weight  modifier  and  the  reaction  time,  to  obtain  a  PC/PS  (55:45)  graft  copolymer  having  a  PSMw 
of  80,000.  The  resulting  polymer  was  designated  as  G  8. 

20 
EXAMPLE  9 

In  St  was  suspended  2.5  kg  of  PC  3  synthesized  in  Reference  Example  3  to  prepare  a  10%  PC  3 
suspension.  The  suspension  was  continuously  fed  to  a  pipe  reactor  equipped  with  a  stationary  mixer  set  at 

25  a  temperature  between  150°  and  165°C  with  an  average  liquid  retention  time  of  10  minutes.  The  effluent 
was  poured  into  methanol  to  precipitate  the  product  to  obtain  a  PC/PS  (50:50)  graft  copolymer  having  a 
PSMw  of  80,000.  The  resulting  polymer  was  designated  as  G  9. 

EXAMPLE  10 
30 

In  a  polymerization  vessel  were  charged  2.5  kg  of  PC  5  synthesized  in  Reference  Example  5  and  1  1  kg 
of  St.  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was  heated  to  120°C  under  stirring,  and 
the  mixture  was  allowed  to  react  for  2.3  hours  while  adding  215  g  of  St  containing  8.6  g  of  NDS.  After 
completion  of  the  reaction,  the  reaction  mixture  was  cooled  and  added  to  methanol  to  precipitate  the 

35  product  to  obtain  4.17  kg  of  a  PC/PS  (60:40)  graft  copolymer  having  a  PSMw  of  80,000.  This  polymer  was 
designated  as  G  10. 

EXAMPLES  11  AND  12 

40  In  a  polymerization  vessel  were  charged  2.5  kg  of  PC  4  synthesized  in  Reference  Example  4  and  1  1  kg 
of  St.  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was  heated  to  120°C  under  stirring,  and 
the  mixture  was  allowed  to  react  for  2.2  hours  while  adding  215  g  of  St  containing  8.6  g  of  NDS.  After 
completion  of  the  reaction,  the  reaction  mixture  was  cooled  and  added  to  methanol  to  precipitate  the 
product  to  obtain  4.17  kg  of  a  PC/PS  (60:40)  graft  copolymer  having  a  PSMw  of  80,000.  This  polymer  was 

45  designated  as  G  1  1  . 
The  same  procedure  as  described  above  was  repeated,  except  for  changing  the  amount  of  NDS  as  a 

molecular  weight  modifier  and  the  reaction  time,  to  obtain  a  PC/PS  (50:50)  graft  copolymer  having  a  PSMw 
of  120,000.  The  resulting  polymer  was  designated  as  G  12. 

50  EXAMPLE  13 

The  procedure  of  Example  11  was  repeated,  except  that  the  reaction  was  carried  out  for  3.5  hours  while 
adding  400  g  of  St  containing  16.3  g  of  NDS,  to  obtain  5.0  kg  of  a  PC/PS  (50:50)  graft  polymer  having  a 
PSMw  of  60,000.  The  resulting  polymer  was  designated  as  G  13. 

55 

10 



EP  0  293  908  B1 

EXAMPLES  14  AND  15 

In  a  polymerization  vessel  were  charged  2.5  kg  of  PC  2  synthesized  in  Reference  Example  2  and  1  1  kg 
of  St.  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was  heated  to  120°C  under  stirring,  and 

5  the  mixture  was  subjected  to  thermal  polymerization  while  adding  1.54  kg  of  St  containing  11.8  g  of  NDS 
and  154  g  of  maleic  anhydride.  After  completion  of  the  reaction,  the  reaction  mixture  was  cooled  and  added 
to  methanol  to  precipitate  the  product  to  obtain  4.0  kg  of  a  PC/PS  (62:38)  graft  copolymer  having  a  PSMw 
of  118,000.  The  resulting  polymer  was  designated  as  G  14.  The  styrene  resin  moiety  in  G  14  was  found  to 
contain  6%  of  a  maleic  anhydride  unit. 

io  In  the  same  manner  as  described  above,  except  for  changing  the  amount  of  the  maleic  anhydride,  a 
PC/PS  (58:42)  graft  copolymer  having  a  PSMw  of  110,000  was  obtained.  The  resulting  copolymer  was 
designated  as  G  15.  The  styrene  resin  moiety  in  G  15  contained  10%  of  a  maleic  anhydride  unit. 

Determination  of  Optical  Characteristics 
15 

Each  of  the  graft  copolymers  G  1  to  G  15  as  prepared  in  Examples  1  to  15  was  fed  to  a  vented 
extruder  having  a  diameter  of  20  mm  and  pelletized  at  a  cylinder  temperature  of  240°  to  260  °C.  The 
pellets  were  dried  at  110°  C  for  at  least  5  hours  and  injection  molded  at  a  cylinder  temperature  of  290°  to 
340  °C  and  at  a  mold  temperature  of  90  °C  to  prepare  a  disc  specimen.  Birefringence  and  micro  disperse 

20  phase  of  the  specimen  on  an  arbitrary  point  42  mm  away  from  the  center  of  the  disc  were  determined.  The 
results  obtained  are  shown  in  Table  1  . 

Further,  the  dried  pellets  of  G  8  obtained  in  Example  8  were  molded  into  a  disc  under  the  same 
injection  molding  conditions  as  described  above  except  for  changing  the  cylinder  temperature  as  shown  in 
Table  2.  Birefringence  of  each  of  the  specimens  was  determined  in  the  same  manner  as  described  above, 

25  and  the  results  obtained  are  shown  in  Table  2. 
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75 

TABLE  2 

Run  No. 

COMPARATIVE  EXAMPLES  1  AND  2 

C y l i n d e r   Temp.  (°C)  280  300  310  340  

B i r e f r i n g e n c e   ( n m ) :  

10  Re°  -9  -6  -5  6 

Remax3°   5  3  4  5 

PCH4  ("lupilon  H-4000",  a  trade  name  of  a  polycarbonate  resin  produced  by  Mitsubishi  Gas  Chemical 
Company,  Inc.;  PCMw  =  28,000;  Mv  =  16,000)  (Comparative  Example  1)  or  a  resin  composition 

20  comprising  PCH  4  and  a  polystyrene  resin  containing  a  carboxylic  acid  derivative  ("Dylark  #232",  Mw  = 
250,000)  at  a  weight  ratio  of  80:20  (Comparative  Example  2)  was  dried  and  pelletized  at  a  cylinder 
temperature  of  250  °  C.  The  pellets  were  molded  into  a  disc  specimen  and  tested  in  the  same  manner  as 
described  in  the  foregoing  examples.  The  results  obtained  are  shown  in  Table  3. 

The  specimen  of  Comparative  Example  2  visually  showed  a  bluish  white  cloud,  apparently  proving 
25  unsuitable  for  use  as  a  transparent  material  for  optics. 

COMPARATIVE  EXAMPLE  3 

A  50:50  mixture  of  PCE2  ("  lupilon  E-2000",  a  trade  name  for  a  polycarbonate  resin  produced  by 
30  Mitsubishi  Gas  Chemical  Company,  Inc.;  PCMw  =  63,000;  Mv  =  27,000;  main  polarizability  difference:  110 

x  10-25  cm3)  and  a  polystyrene  resin  ("  Hymer  ST-95",  produced  by  Sanyo  Chemical  Industries  Co.,  Ltd.; 
weight  average  molecular  weight:  10,000;  main  polarizability  difference  -120  x  10-25  cm3)  was  dried  and 
pelletized  at  a  cylinder  temperature  of  250  °  C  to  prepare  a  molding  compound  having  a  PCMw/PSMw  ratio 
of  6.3.  The  pellets  were  molded  into  a  disc  specimen  and  tested  in  the  same  manner  as  described  in  the 

35  foregoing  examples.  The  results  obtained  are  shown  in  Table  3.  From  the  results  of  Comparative  Example 
3,  it  can  easily  be  understood  that  birefringence  does  not  always  depend  on  the  offset  effect  of  the  positive 
and  negative  main  polarizabilities  of  resins. 

40 
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TABLE  3 

10 

15 

20 

25 

30 

C o m p a r a t i v e   C o m p a r a t i v e   C o m p a r a t i v e  
E x a m p l e   1  E x a m p l e   2  E x a m p l e   3 

S t a r t i n g  
P o l y c a r b o n a t e  

G r a f t e d   P o l y c a r b o n a t e  

PCMw  ( x l O 3 )  

PSMw  ( x l O 3 )  

PCMw/PSMw 

PC/PS  W e i g h t   R a t i o  

C y l i n d e r   T e m p e r a t u r e  
(  °C)  

B i r e f r i n g e n c e   ( n m ) :  

„  0 Re 

m a x 3 0  Re 

M i c r o   D i s p e r s e   P h a s e  
(ym)  : 

Max imum 

A v e r a g e  

PCH4 

3 5 0  

90 

PCH4 

28 

2 5 0  

0 . 1 1  

8 0 / 2 0  

3 4 0  

- 1 0  

60 

3  < 

2 . 5  

PCE2 

63 

10 

6 . 3  

5 0 / 5 0  

3 1 0  

2 0 0  
or  m o r e  

u n m e a s u r -  
a b l e  

5  < 

35 

Preparation  of  Styrene  Resin  Having  Grafting  Points 

40  REFERENCE  EXAMPLE  6 

In  a  polymerization  vessel  were  charged  104  g  (0.59  mol)  of  p-isopropenylphenyl  acetate,  10  kg  (96.2 
mol)  of  St,  and  10  kg  of  chlorobenzene.  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was 
heated  up  to  120°C  while  stirring,  and  the  mixture  was  allowed  to  react  for  10  hours  while  adding 

45  chlorobenzene  containing  60  g  of  n-dodecylmercaptan. 
After  completion  of  the  reaction,  the  reaction  mixture  was  added  to  methanol,  and  the  thus  formed 

precipitate  was  collected  by  filtration  and  dried  to  obtain  a  styrene  copolymer  having  a  weight  average 
molecular  weight  (PSMw)  of  4.0  x  10+  and  a  grafting  point  number  (Gn)  of  1.0.  The  resulting  copolymer  was 
designated  as  PS  1  . 

50 
REFERENCE  EXAMPLE  7 

In  a  polymerization  vessel  were  charged  10  kg  of  St  and  10  kg  of  chlorobenzene.  After  displacing  the 
atmosphere  with  nitrogen,  the  mixture  was  heated  up  to  120°C  under  stirring  and  allowed  to  react  for  10 

55  hours  while  adding  270  g  of  chlorobenzene  containing  27  g  of  p-acetoxyphenol. 
After  completion  of  the  reaction,  the  reaction  mixture  was  added  to  methanol,  and  the  formed 

precipitate  was  collected  by  filtration  and  dried  to  obtain  a  styrene  copolymer  having  a  PSMw  of  8.0  x  10+ 
and  a  Gn  of  1  .0.  This  polymer  was  designated  as  PS  2. 

14 



EP  0  293  908  B1 

REFERENCE  EXAMPLE  8 

In  a  polymerization  vessel  were  charged  176  g  (1  mol)  of  p-isopropenylphenyl  acetate,  10  kg  of  St,  and 
10  kg  of  chlorobenzene.  After  displacing  the  atmosphere  with  nitrogen,  the  mixture  was  heated  to  120°C 

5  under  stirring,  and  then  allowed  to  react  for  11  hours  while  adding  chlorobenzene  containing  50  g  of 
azobisisobutyronitrile. 

After  completion  of  the  reaction,  the  reaction  mixture  was  added  to  methanol,  and  the  formed 
precipitate  was  collected  by  filtration  and  dried  to  obtain  a  styrene  copolymer  having  a  PSMw  of  4.0  x  10+ 
and  a  Gn  of  1  .9.  The  resulting  copolymer  was  designated  as  PS  3. 

10 
REFERENCE  EXAMPLE  9 

St  containing  0.5%  of  p-isopropenylphenyl  acetate  was  continously  fed  to  a  pipe  reactor  equipped  with 
a  stationary  mixer  set  at  150°  to  160°C.  The  effluent  was  led  into  methanol,  and  the  formed  precipitate  was 

is  collected  by  filtration  and  dried  to  obtain  a  styrene  copolymer  having  a  PSMw  of  7.5  x  10+  and  a  Gn  of  1.1. 
The  resulting  polymer  was  designated  as  PS  4. 

Preparation  of  Graft  Copolymer  Comprising  Styrene  Resin  as  Main  Polymer 

20  EXAMPLE  16 

In  31  I  of  water  was  dissolved  2.6  kg  of  sodium  hydroxide,  and  5.5  kg  of  BPA  and  10  g  of  hydrosulfite 
were  then  dissolved  therein  while  keeping  the  solution  at  20  °C.  To  the  solution  was  added  25  I  of  MC 
having  dissolved  therein  2.5  kg  of  PS  1  obtained  in  Reference  Example  6,  and  phosgen  was  blown  thereinto 

25  while  stirring.  Thirty  minutes  later,  20  kg  of  MC  containing  77  g  of  p-t-butylphenol  was  added  to  the  reaction 
mixture,  and  the  blowing  of  phosgen  was  further  continued  for  an  additional  30  minutes. 

After  completion  of  the  phosgen  introduction,  the  reaction  mixture  was  vigorously  stirred  to  emulsify. 
After  emulsification,  500  ml  of  a  1%  MC  solution  of  triethylamine  was  added  thereto,  followed  by  stirring  for 
about  1  hour  to  effect  polymerization. 

30  The  polymerization  mixture  was  separated  into  an  aqueous  phase  and  an  organic  phase,  and  the 
organic  phase  was  neutralized  with  phosphoric  acid,  washed  several  times  with  water,  and  added  dropwise 
to  methanol  to  precipitate  the  produced  copolymer.  The  precipitate  was  collected  by  filtration  and  dried  to 
obtain  a  PC/PS  (70:30)  graft  copolymer  as  a  white  powder.  This  copolymer  was  designated  as  PSG  1  . 

PSG  1  was  found  to  have  an  Mw  of  88,000  and  a  PCMw  of  4  x  10+.  Seeing  that  the  number  of  the 
35  grafting  point  Gn  of  the  starting  polymer  PS  1  was  1  .2  while  that  of  the  residual  grafting  point  in  PSG  1  was 

less  than  0.1,  though  difficult  to  quantitatively  determine,  it  was  assumed  that  almost  all  of  the  initial  grafting 
points  had  been  consumed  by  reaction. 

EXAMPLES  17  TO  23 
40 

Graft  copolymers  PSG  2  to  PSG  8  were  produced  as  a  white  powder  in  the  same  manner  as  in 
Example  12,  except  for  changing  the  kind  and  amount  of  the  starting  styrene  copolymer,  the  amount  of  the 
p-t-butylphenol  as  a  chain  terminator,  and  the  like  as  indicated  in  Table  4. 

45  Determination  of  Optical  Characteristics 

Each  of  the  graft  copolymers  PSG  1  to  PSG  8  as  prepared  in  Examples  16  to  23  was  fed  to  a  vented 
extruder  having  a  diameter  of  20  mm  and  pelletized  at  a  cylinder  temperature  of  from  240  °  to  260  °  C. 

The  pellets  were  dried  at  110°  C  for  at  least  5  hours  and  injection  molded  at  a  cylinder  temperature  of 
50  300°  to  340  °C  and  at  a  mold  temperature  of  90  °C  to  obtain  a  disc  specimen.  Birefringence  and  micro 

disperse  phase  of  the  specimen  were  determined  in  the  same  manner  as  in  the  foregoing  examples,  and 
the  results  obtained  are  shown  in  Table  4. 

55 
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TABLE  4 

E x a m p l e   N o .  
16  17  18  19  20  21  22  23 

S t a r t i n g   PS1  PS1  PS2  PS2  PS3  PS  3  PS4  PS4 
P o l y s t y r e n e  

G r a f t   C o p o l y m e r   PSG1  PSG2  PSG3  PSG4  PSG5  PSG6  PSG7  PSG8 

PCMw  ( x l O 3 )   40  40  55  55  60  60  62  62 

PSMw  ( x l O 3 )   40  40  80  80  40  40  70  70 

PCMw/PSMw  1 .0   1 .0  0 . 6 9   0 . 6 9   1 .5   1.5  0 .78   0 . 7 8  

PC/PS  W e i g h t   70/   60/   65/  60/  65/   50/  65/  5 0 /  
R a t i o   30  40  35  40  35  50  35  50 

C y l i n d e r   Temp.  300  310  320  340  310  320  330  3 1 0  
(  °C)  

B i r e f r i n g e n c e   ( n m ) :  

Re°  -10  -15  -5  -7  -4  -20  -12  - 1 5  

Remax30  2g  1Q  15  ^   1Q  ^   ^   ^  

M i c r o   D i s p e r s e  
P h a s e   (  urn  )  : 

Maximum  0 .5   0 .5   0 .5   0 . 5 0 . 5   0 .5   0 .5  0 . 5  

35  A v e r a g e   0 . 2 1   0 . 2 0   0 . 2 7   0 . 2 6   0 . 2 1   0 . 2 5   0 .22   0 . 2 3  

Composition  Containing  Graft  Copolymer 
40 

EXAMPLES  24  TO  29 

Each  of  the  graft  copolymers  G  3,  G  6,  and  G  13  as  prepared  in  Examples  3,  6,  and  13  and  an  aromatic 
polycarbonate  resin  [PCFU,  PCE2,  or  PCS  2  ("Yupiron  S-2000"  produced  by  Mitsubishi  Gas  Chemical 

45  Company,  Inc.;  PCMw  =  57,000;  Mv  =  23,000)]  were  fed  to  a  twin  screw  extruder  at  the  compounding 
ratio  shown  in  Table  5  and  pelletized  at  a  cylinder  temperature  of  from  240  °  to  270  °  C. 

The  pellets  were  dried  at  110°  C  for  at  least  5  hours  and  injection  molded  at  a  cylinder  temperature  of 
from  290°  to  320  °C  and  at  a  mold  temperature  of  from  90°  to  100°  C  to  prepare  a  disc  specimen.  The 
total  light  ray  transmission,  clouding  point,  and  micro  disperse  phase  were  determined  in  the  same  manner 

50  as  described  above.  The  results  obtained  are  shown  in  Table  5. 
For  comparison,  the  same  determinations  were  carried  on  the  molding  materials  of  Comparative 

Examples  1  to  3,  and  the  results  are  also  shown  in  Table  5. 

55 
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TABLE  5 

10 

15 

20 

25 

30 

24 25 
Example  No. 

26 27 28 
Comp.  Example  No. 

29  1  2  3 

C o m p o s i t i o n   ( p a r t ) :  

G r a f t   Copolymer   G3  G3..  G6 
60  50  40 

G5 
40 

G13  *G13 
60  50 

P o l y c a r b o n a t e   PCH4  PCS2  PCS2  PCE2  PCE2  PCH4  PCH4  PCH4  PCE2 
40  50  60  60  40  50 

P o l y s t y r e n e :  

DK&232 

HMST95 

T o t a l   L igh t   Ray  91  91  90  91  91  90 
T r a n s m i s s i o n   (%) 

C l o u d i n g   P o i n t  
(%) 

Micro  D i s p e r s e  
Phase   ( p m ) :  

Maximum 

A v e r a g e  

0.5  0.6  0.9  0.6  0.7  0 . 6  

0.5  0.5  0.5  0.5  0.5  0 . 5  

0.19  0.20  0.19  0.21  0.20  0 . 2 1  

100 

90 

0 . 6  

80 

20 

88 

3 . 9  

3< 

2 . 5  

50 

50 

s e m i -  
t r a n s -  
p a r e n t  

5< 

35 

40 

45 

50 

55 

As  can  be  apparent  from  the  foregoing  description,  Examples,  and  Comparative  Examples,  the  molding 
material  for  optics  according  to  the  present  invention  provides  molded  articles  having  a  markedly  reduced 
difference  in  birefringence  between  vertical  incident  light  and  oblique  incident  light,  with  their  absolute 
values  being  controllable  within  ±10  nm,  and  also  showing  an  extremely  fine  disperse  state  in  a  micro 
disperse  phase.  Therefore,  the  molded  articles  obtained  from  the  molding  material  of  the  invention  enjoy 
great  reduction  of  noise  level  attributed  to  not  only  birefringence  but  optical  non-uniformity  in  quality.  In 
addition,  the  dependence  of  birefringence  on  an  injection  molding  temperature  can  be  significantly  reduced. 
Accordingly,  the  molding  material  of  the  invention  can  be  suitably  applied  for  the  production  of  optics,  such 
as  photo  discs,  and  optical  lenses. 

Claims 

1.  A  resin  composition  mainly  comprising  a  graft  copolymer  comprising  a  styrene  resin  and  an  aromatic 
polycarbonate,  wherein:- 

1)  said  graft  copolymer  has  a  weight  average  molecular  weight  on  a  polystyrene  conversion  (Mw) 
(determined  by  GPC  using  a  polystyrene  standard  sample)  satisfying  formula  (1): 

30,000   ̂ Mw   ̂ 250,000  (1) 

2)  said  aromatic  polycarbonate  unit  has  a  weight  average  molecular  weight  on  a  polystyrene 
conversion  (PCMw)  (determined  by  GPC  using  a  polystyrene  standard  sample)  satisfying  formula 
(2): 

10,000   ̂ PCMw   ̂ 80,000  (2) 

wherein,  in  cases  where  the  graft  copolymer  comprises  a  styrene  resin  as  a  main  polymer,  PCMw 

17 
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can  be  obtained  by  (Mw  -  PSMw)/Gn,  wherein  PSMw  is  a  weight  average  molecular  weight  of  a 
styrene  resin;  and  Gn  is  an  averaged  number  of  grafting  points  per  styrene  resin  main  chain 
polymer; 
3)  said  styrene  resin  of  the  graft  copolymer  has  a  weight  average  molecular  weight  (PSMw) 

5  (determined  by  GPC  using  a  polystyrene  standard  sample)  satisfying  formula  (3): 

20,000  =S  PSMw  =S  200,000  (3) 

wherein,  in  cases  where  the  graft  copolymer  comprises  an  aromatic  polycarbonate  as  a  main  chain 
io  polymer,  PSMw  is  a  value  measured  on  a  residual  styrene  resin  after  removal  of  the  aromatic 

polycarbonate  from  the  graft  copolymer  by  hydrolysis; 
4)  the  ratio  of  the  partial  molecular  weight  of  the  polycarbonate  unit  to  that  of  the  styrene  resin  unit 
(PCMw/PSMw)  satisfies  formula  (4): 

75  0.1  =s  PCMw/PSMw  =s  4  (4) 

and 
5)  the  weight  ratio  of  the  polycarbonate  unit  to  the  styrene  resin  unit  satisfies  formula  (5): 

20  30/70   ̂ PC/PS   ̂ 90/10  (5) 

wherein  PC  is  the  weight  of  the  aromatic  polycarbonate  unit;  and  PS  is  the  weight  of  the  styrene 
resin  unit;  said  resin  composition  having  a  micro  disperse  phase  of  0.5  urn  or  less. 

25  2.  A  resin  composition  as  in  claim  1,  wherein  said  aromatic  polycarbonate  mainly  comprises  2,2-bis(4- 
hydroxyphenyl)propane. 

3.  A  resin  composition  as  in  claim  1,  wherein  said  styrene  resin  is  a  copolymer  mainly  comprising 
styrene. 

30 
4.  A  resin  composition  as  in  claim  3,  wherein  the  copolymer  comprises  styrene  and  maleic  anhydride  or 

maleimide. 

5.  A  resin  composition  as  in  claim  1  ,  wherein  said  graft  copolymer  comprises  the  aromatic  polycarbonate 
35  as  a  main  polymer  and  has  a  PCMw  ranging  from  25,000  to  80,000. 

6.  A  resin  composition  as  in  claim  1  ,  wherein  said  graft  copolymer  comprises  the  styrene  resin  as  a  main 
polymer  and  has  a  PSMw  ranging  from  20,000  to  150,000. 

40  7.  A  resin  composition  as  in  claim  1  ,  wherein  said  graft  copolymer  has  a  weight  average  molecular  weight 
of  from  60,000  to  200,000  on  a  polystyrene  conversion. 

8.  A  resin  composition  as  in  claim  1  ,  wherein  said  graft  copolymer  comprises  the  aromatic  polycarbonate 
unit  and  the  styrene  resin  unit  at  a  weight  ratio  of  from  40/60  to  70/30. 

45 
9.  Use  of  a  resin  composition  as  claimed  in  any  of  claims  1-8  as  a  molding  material  for  the  preparation  of 

optics. 

Patentanspruche 
50 

1.  Harzzusammensetzung,  welche  hauptsachlich  ein  Pfropfcopolymer,  welches  ein  Styrolharz  und  ein 
aromatisches  Polycarbonat  enthalt,  umfaBt,  wobei 

1)  das  Pfropfcopolymer  ein  Durchschnittsmolekulargewicht  in  Bezug  auf  Polystyrolumwandlung  (Mw) 
(bestimmt  mit  Hilfe  von  Gelpermeationschromatographie  (GPC)  unter  Verwendung  einer  Polystyrol- 

55  standardprobe)  aufweist,  welches  der  Beziehung  (1)  genugt: 

30.000   ̂ Mw   ̂ 250.000  (1) 
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2)  die  aromatische  Polycarbonateinheit  ein  Durchschnittsmolekulargewicht  in  Bezug  auf  Polystyrol- 
umwandlung  (PCMw)  (bestimmt  mit  Hilfe  von  GPC  unter  Verwendung  einer  Polystyrolstandardprobe) 
aufweist,  welches  der  Beziehung  (2)  genugt: 

5  10.000  =S  PCMw  =S  80.000  (2) 

wobei  in  den  Fallen,  in  denen  das  Pfropfcopolymer  ein  Styrolharz  als  Hauptpolymer  enthalt,  PCMw 
erhalten  werden  kann  durch  (Mw  -  PSMw)/Gn,  wobei  PSMw  das  Durchschnittsmolekulargewicht 
eines  Styrolharzes  ist;  und  Gn  die  Durchschnittszahl  der  Pfropfstellen  pro  Styrolharz-Hauptkettenpo- 

io  lymer  ist; 
3)  das  Styrolharz  des  Pfropfcopolymeren  ein  Durchschnittsmolekulargewicht  (PSMw)  (bestimmt  mit 
Hilfe  von  GPC  unter  Verwendung  einer  Polystyrolstandardprobe)  aufweist,  welches  der  Beziehung 
(3)  genugt: 

15  20.000  =S  PSMw  =S  200.000  (3) 

wobei  in  den  Fallen,  in  denen  das  Pfropfcopolymer  ein  aromatisches  Polycarbonat  als  Hauptketten- 
polymer  enthalt,  PSMw  der  Wert  ist,  der  an  dem  restlichen  Styrolharz  nach  Entfernung  des 
aromatischen  Polycarbonats  von  dem  Pfropfcopolymeren  mittels  Hydrolyse  gemessen  wurde. 

20  4)  das  Verhaltnis  des  Teilmolekulargewichts  der  Polycarbonateinheit  zu  dem  der  Styrolharzeinheit 
(PCMw/PSMw)  der  Beziehung  (4)  genugt: 

0,1  =s  PCMw/PSMw  =s  4  (4) 

25  und 
5)  das  Gewichtsverhaltnis  der  Polycarbonateinheit  zu  der  Styrolharzeinheit  der  Beziehung  (5) 
genugt: 

30/70   ̂ PC/PS   ̂ 90/10  (5) 
30 

wobei  PC  das  Gewicht  der  aromatischen  Polycarbonateinheit  ist;  und  PS  das  Gewicht  der  Styrol- 
harzeinheit  ist;  wobei  die  Harzzusammensetzung  eine  hochdisperse  Phase  von  0"  5  urn  oder 
weniger  aufweist. 

35  2.  Harzzusammensetzung  nach  Anspruch  1  ,  wobei  das  aromatische  Polycarbonat  hauptsachlich  2,2-Bis(4- 
hydroxyphenyl)propan  enthalt. 

3.  Harzzusammensetzung  nach  Anspruch  1  ,  wobei  das  Styrolharz  ein  Copolymer  ist,  welches  hauptsach- 
lich  Styrol  enthalt. 

40 
4.  Harzzusammensetzung  nach  Anspruch  3,  wobei  das  Copolymer  Styrol  und  Maleinsaureanhydrid  oder 

Maleimid  enthalt. 

5.  Harzzusammensetzung  nach  Anspruch  1  ,  wobei  das  Pfropfcopolymer  das  aromatische  Polycarbonat  als 
45  Hauptpolymer  enthalt  und  ein  PCMw  im  Bereich  von  25.000  bis  80.000  aufweist. 

6.  Harzzusammensetzung  nach  Anspruch  1  ,  wobei  das  Pfropfcopolymer  das  Styrolharz  als  Hauptpolymer 
enthalt  und  ein  PSMw  im  Bereich  von  20.000  bis  150.000  aufweist. 

50  7.  Harzzusammensetzung  nach  Anspruch  1,  wobei  das  Pfropfcopolymer  ein  Durchschnittsmolekularge- 
wicht  von  60.000  bis  200.000  in  Bezug  auf  Polystyrolumwandlung  aufweist. 

8.  Harzzusammensetzung  nach  Anspruch  1  ,  wobei  das  Pfropfcopolymer  die  aromatische  Polycarbonatein- 
heit  und  die  Styrolharzeinheit  in  einem  Gewichtsverhaltnis  von  40/60  bis  70/30  enthalt. 

55 
9.  Verwendung  einer  Harzzusammensetzung  nach  einem  der  Anspruche  1  bis  8  als  Formmaterial  fur  die 

Herstellung  optischer  Gegenstande. 
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Revendicatlons 

1.  Composition  de  resine  constitute  principalement  d'un  copolymere  greffe  comprenant  une  resine  de 
styrene  et  un  polycarbonate  aromatique,  dans  laquelle  : 

5  1)  ledit  polymere  greffe  a  un  poids  moleculaire  moyen  en  poids  sur  la  base  de  la  conversion  de 
polystyrene  (Mw)  (determine  par  CPG  en  utilisant  un  echantillon  standard  de  polystyrene)  qui 
satisfait  la  formule  (1)  : 

30  000   ̂ Mw   ̂ 250  000  (1) 
10 

2)  ledit  motif  de  polycarbonate  aromatique  a  un  poids  moleculaire  moyen  en  poids  sur  la  base  de  la 
conversion  du  polystyrene  (PCMw)  (determine  par  CPG  en  utilisant  un  echantillon  standard  de 
polystyrene)  qui  satisfait  la  formule  (2)  : 

15  10  000   ̂ PCMw   ̂ 80  000  (2) 

dans  laquelle,  dans  les  cas  ou  le  copolymere  greffe  comprend  une  resine  de  styrene  comme 
polymere  principal,  on  peut  obtenir  PCMw  par  la  relation  (Mw  -  PSMw)/Gn,  ou  PSMw  est  le  poids 
moleculaire  moyen  en  poids  d'une  resine  de  styrene,  et  Gn  est  un  nombre  moyen  de  points  de 

20  greffe  par  polymere  de  la  chaTne  principale  de  la  resine  de  styrene; 
3)  ladite  resine  de  styrene  du  copolymere  greffe  a  un  poids  moleculaire  moyen  en  poids  (PSMw) 
(determine  par  CPG  en  utilisant  un  echantillon  standard  de  polystyrene)  qui  satisfait  la  formule  (3)  : 

10 

25 

40 

55 

20  000  =S  PSMw  =S  200  000  (3) 

dans  laquelle,  dans  le  cas  ou  le  copolymere  greffe  comprend  un  polycarbonate  aromatique  comme 
polymere  de  la  chaTne  principale,  PSMw  est  une  valeur  mesuree  sur  une  resine  de  styrene 
residuelle  apres  que  le  polycarbonate  aromatique  a  ete  enleve  du  copolymere  greffe  par  hydrolyse; 
4)  le  rapport  du  poids  moleculaire  partiel  du  motif  de  polycarbonate  a  celui  du  motif  de  resine  de 

30  styrene  (PCMw/PSMw)  satisfait  la  formule  (4)  : 

0,1  =s  PCMw/PSMw  =s  4  (4) 

et 
35  5)  le  rapport  ponderal  entre  le  motif  de  polycarbonate  et  le  motif  de  resine  de  styrene  satisfait  la 

formule  (5)  : 

30/70   ̂ PC/PS   ̂ 90/10  (5) 

40  dans  laquelle  PC  est  le  poids  du  motif  du  polycarbonate  aromatique;  et  PS  est  le  poids  du  motif  de 
la  resine  de  styrene;  ladite  composition  de  resine  ayant  une  microphase  dispersee  de  0,5  urn  ou 
moins. 

2.  Composition  de  resine  selon  la  revendication  1  ,  dans  laquelle  ledit  polycarbonate  aromatique  comprend 
45  principalement  du  2,2-bis(4-hydroxyphenyl)propane. 

3.  Composition  de  resine  selon  la  revendication  1,  dans  laquelle  ladite  resine  de  styrene  est  un 
copolymere  contenant  principalement  du  styrene. 

50  4.  Composition  de  resine  selon  la  revendication  3,  dans  laquelle  le  copolymere  comprend  du  styrene  et 
de  I'anhydride  malei'que  ou  du  maleimide. 

5.  Composition  de  resine  selon  la  revendication  1,  dans  laquelle  ledit  copolymere  greffe  comprend  le 
polycarbonate  aromatique  comme  polymere  principal  et  a  un  PCMw  compris  entre  25  000  et  80  000. 

Composition  de  resine  selon  la  revendication  1,  dans  laquelle  ledit  copolymere  greffe  comprend  la 
resine  de  styrene  comme  polymere  principal  et  a  un  PSMw  compris  entre  20  000  et  150  000. 

20 
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Composition  de  resine  selon  la  revendication  1,  dans  laquelle  ledit  copolymere  greffe  a  un  poids 
moleculaire  moyen  en  poids  compris  entre  60  000  et  200  000  sur  la  base  de  la  conversion  de 
polystyrene. 

Composition  de  resine  selon  la  revendication  1,  dans  laquelle  ledit  copolymere  greffe  comprend  le 
motif  de  polycarbonate  aromatique  et  le  motif  de  resine  de  styrene  a  un  rapport  ponderal  compris  entre 
40/60  et  70/30. 

Utilisation  d'une  composition  de  resine  selon  I'une  quelconque  des  revendications  1  a  8  comme 
matiere  de  moulage  pour  la  preparation  d'objets  optiques. 
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