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Description 

Industrial  Application  Fields 
The  present  invention  relates  to  a  process  for  producing  an  a-alkyl-substituted  aromatic  vinyl 

5  copolymer  constituted  of  60  to  85  parts  by  weight  of  an  a-alkyl-substituted  aromatic  vinyl  monomer,  1  5  to 
35  parts  by  weight  of  a  vinyl  cyanide  monomer,  and  0  to  40  parts  by  weight  of  another  vinyl  monomer 
copolymerizable  with  these  monomers  wherein  the  copolymers  are  superior  in  heat  resistance  and 
resistant  to  thermal  decomposition  and  less  undergo  undesirable  color  development  and  thermal 
degradation  during  molding,  and  to  thermoplastic  resin  compositions  wherein  said  copolymers  are  used. 

10 
Prior  Art 

Rubber-modified  thermoplastic  resins  represented  by  ABS  resin,  AAS  resin,  AES  resin  are  in  wide  use 
today  as  thermoplastic  resins  having  high  impact  resistance. 

However,  the  heat  resistance  of  these  resins  is  insufficient  for  use  in  the  fields  where  high  resistance  to 
15  heat  distortion  is  necessary,  that  is,  the  use  of  these  resins  at  relatively  high  temperatures  has  been 

restricted.  Therefore  various  methods  have  been  proposed  for  the  improvement  of  these  resins  in  heat 
resistance.  For  example,  Japanese  Patent  Application  No.  33661/70,  Japanese  Patent  Application  Laid- 
Open  Nos.  78043/80  and  103211/81,  and  Japanese  Patent  Application  No.  60373/82  corresponding  to  the 
EP—  A—  0,042,572  describe  that  the  blending  of  a-methylstyrene  acrylonitrile  copolymers  with  these  resins 

20  provides  resin  compositions  having  superior  heat  resistance. 
The  EP—  A—  0,042,572  discloses  a  copolymer  obtained  by  emulsion-polymerizing  65  —  90  parts  by 

weight  of  a-methylstyrene,  35  —  10  parts  by  weight  of  acrylonitrile  and  0—5  parts  by  weight  of  at  least  one 
copolymerizable  vinyl  monomer,  but  does  not  disclose  any  process  so  as  to  control  the  change  of  resin 
composition  during  polymerization  as  disclosed  in  the  present  application.  Further,  the  copolymer 

25  obtained  according  to  the  EP  —  A  —  0,042,572  is  inferior  in  heat  resistance  and  impact  resistance  and  is  liable 
to  undergo  thermal  decomposition. 

Problems  to  solve  according  to  the  Invention 
However,  when  a-alkyl-substituted  aromatic  vinyl  copolymers  are  produced  for  the  purpose  of 

30  improving  a  rubber-modified  thermoplastic  resins  in  heat  resistance,  the  conversion  cannot  be  raised  and 
only  copolymers  having  broad  distribution  of  composition  are  obtainable,  by  simple  polymerizations  of 
mixtures  of  vinyl  cyanide  with  the  a-alkyl-substituted  aromatic  vinyl  monomer.  In  consequence,  this 
method  permits  yielding  none  of  products  but  those  inferior  in  heat  resistance  and  impact  .resistance  and 
liable  to  undergo  thermal  decomposition.  Even  when  the  addition  of  the  mixtures  of  monomers  is  carried 

35  out  dropwise  in  the  polymerization  operation,  also  the  conversion  cannot  be  raised  and  merely  a 
copolymer  having  broad  distribution  of  composition  are  obtainable.  Another  method  is  known  which 
comprises  charging  first  an  a-alkyl-substituted  aromatic  vinyl  monomer  alone,  followed  by  dropwise 
addition  of  a  vinyl  cyanide  monomer  to  copolymerize  them.  According  to  this  method,  the  polymerization 
yield  tends  to  be  raised  but  only  copolymers'  having  broad  distribution  of  composition  are  obtainable. 

*>  When  such  copolymers  of  high  a-alkyl-substituted  aromatic  vinyl  contents  as  mentioned  above  are 
used,  tendencies  are  observed  to  frequent  developments  of  silver  streaks  on  the  high-temperature  molded 
products  of  the  resulting  resin  blends  since  these  copolymers  are  subject  to  thermal  decomposition.  When 
copolymers  of  higher  vinyl  cyanide  contents  (i.e.  lower  a-alkyl-substituted  aromatic  vinyl  contents)  are 
used  for  blending,  marked  yellowing  may  appear  on  the  molded  products  of  the  resulting  resin  blends 

45  since  such  copolymers  are  liable  to  undergo  undesirable  color  development  and  thermal  degradation 
during  high  temperature  molding. 

Accordingly  it  is  an  object  of  the  present  invention  to  provide  a  process  for  producing  an  a-alkyl- 
substituted  aromatic  vinyl  copolymer  which  has  narrow  distributions  of  composition  and  polymerization 
degree,  superior  heat  resistance,  limited  tendency  to  coloration  during  high-temperature  molding,  high 

so  resistance  to  thermal  decomposition,  and  good  processability  and  exhibits  higher  impact  resistance  when 
blended  with  a  rubber-modified  resin.  It  is  another  object  of  the  present  invention  to  provide  a 
thermoplastic  resin  composition  wherein  said  copolymer  is  used. 

Means  of  solving  problems 
55  As  a  result  of  intensive  studies,  the  present  inventors  found  that,  in  the  production  of  a  binary 

copolymer  constituted  of  an  a-alkyl-substituted  aromatic  vinyl  monomer  and  a  vinyl  cyanide  monomer  or 
in  the  production  of  a  terpolymer  constituted  of  the  above  monomers  and  another  monomer 
copolymerizable  with  them,  a  copolymer  having  narrow  distributions  of  composition  and  polymerization 
degree,  in  which  the  a-alkyl-substituted  aromatic  vinyl  content  is  uniform,  can  be  obtained  by  emulsion 

60  polymerization  while  controlling  the  rate  of  dropwise  addition  of  the  vinyl  cyanide  monomer  and  the 
copolymerizable  monomer,  and  that  a  thermoplastic  resin  composition  superior  in  heat  resistance  is 
obtainable  by  blending  said  copolymer  with  a  specific  graft  copolymer.  Based  on  the  finding,  the  present 
invention  has  been  accomplished. 

Thus,  the  first  embodiment  of  the  invention  is  a  process  for  producing  an  a-alkyl-substituted  aromatic 
65  vinyl  copolymer  constituted  of  60  to  85  part  by  weight  of  an  a-alkyl-substituted  aromatic  vinyl  monomer,  1  5 
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to  35  Darts  by  weight  of  a  vinyl  cyanide  monomer,  and  0  to  40  parts  by  weight  of  another  vinyl  monomer 
copolymerizable  with  these  monomers,  characterized  in  that  all  the  amount  of  said  aromatic  vinyl 

monomer  necessary  for  the  entire  polymerization  and  such  partial  amounts  of  the  vinyl  cyanide  monomer 
and  another  copolymerizable  vinyl  monomer  as  to  give  a  predetermined  copolymer  composition  with 

s  respect  to  the  content  of  said  aromatic  vinyl  monomer,  are  first  charged  and  emulsified  and  the  emulsion 

polymerization  is  then  initiated  and  carried  out  by  adding  dropwise  continuously  the  residual  amounts  of 

the  vinyl  cyanide  monomer  and  another  copolymerizable  vinyl  monomer  at  the  rates  corresponding  to 

those  of  their  disappearance  and  maintaining  the  monomer  composition  in  the  polymerization  system 
within  a  definite  narrow  range  nearly  equal  to  the  initially  charged  monomer  composition  in  such  a  manner 

io  that  the  range  of  change  in  the  content  of  said  aromatic  vinyl  monomer  in  the  copolymer  during  the 

polymerization  reaction  will  not  vary  more  than  2%  in  the  range  of  conversion  of  0  to  90  /o. 
The  second  embodiment  of  the  present  invention  is  a  thermoplastic  resin  composition  comprising 
[A]  50  to  90%  by  weight  of  a  copolymer  constituted  to  60  to  85  parts  by  weight  of  an  a-alkyl-substituted 

aromatic  vinyl  monomer,  15  to  35  parts  by  weight  of  a  vinyl  cyanide  monomer,  and  0  to  40  parts  by  weight 
15  of  another  vinyl  monomer  copolymerizable  with  these  monomers,  said  copolymer  being  produced  by  an 

emulsion  polymerization  carried  out  by  adding  dropwise  continuously  the  residual  amounts  of  the  vinyl 
cyanide  monomer  and  another  copolymerizable  vinyl  monomer  at  the  rates  corresponding  to  those  of  the 

disappearance  and  maintaining  the  monomer  composition  in  the  polymerization  system  within  a  definite 

narrow  range  nearly  equal  to  the  initially  charged  monomer  composition  in  such  a  manner  that  the  range 
20  of  change  in  the  content  of  said  aromatic  vinyl  monomer  in  the  copolymer  during  the  polymerization 

reaction  will  not  vary  more  than  2%  in  the  range  of  conversion  of  0  to  90%,  and 
[B]  10  to  50%  by  weight  of  a  graft  copolymer  constituted  of  30  to  85  parts  by  weight  of  a  rubbery 

polymer  and  15  to  70  parts  by  weight  of  a  polymer  combination  consisting  of  a  monovinyl  aromatic 

monomer,  vinyl  cyanide  monomer,  and  another  monomer  copolymerizable  with  these  monomers  m 
25  respective  weight  proportions  of  85-40  :  0-^0  :  0-60,  where  the  total  amount  of  polymers  [A]  and  [B]  is 

100%  by  weight. 

Detailed  Description  of  the  Invention  . .  
A  matter  of  particular  importance  in  the  present  invention  is  the  production  and  use  of  an  aalkyl- 

30  substituted  aromatic  vinyl  copolymer  in  which  the  content  of  said  monomer  is  uniform,  that  is,  a  copolymer 
havinq  uniform  or  narrow  distribution  of  composition.  In  other  words,  for  the  purpose  of  securing  the  high 
heat  resistance  and  reducing  the  tendency  to  thermal  decomposition,  the  production  of  a  copolymer 
having  a  narrow  distribution  of  composition  has  been  accomplished  by  controlling  the  range  of  change  in 
the  content  of  the  a-alkyl-susbstituted  aromatic  vinyl  monomer  in  the  copolymer  during  the  polymerization 

35  reaction  to  be  up  to  2%  while  the  polymerization  proceeds  from  0  to  90%,  preferably  to  95%,  and  the 

coDolymer  produced  by  such  a  means  has  been  used.  In  addition,  the  present  invention  is  characterized  in 
that  the  above  copolymer  [A]  is  blended  with  the  graft  copolymer  [B]  to  prepare  a  thermoplastic  resin 
composition  having  high  heat  resistance,  limited  tendency  to  thermal  decomposition,  and  moreover  good 
impact  resistance  and  melt  flow  p r o p e r t i e s . .  

40  The  copolymer  obtained  by  the  production  process  of.  the  present  invention  or  used  in  the 

thermoplastic  resin  composition  of  the  invention  is  constituted  of  an  a-alkyl-substituted  aromatic  vinyl 

monomer,  a  vinyl  cyanide  monomer,  and  if  necessary,  another  vinyl  monomer  copolymerizable  with  them. 
Suitable  a-alkyl-substituted  aromatic  vinyl  monomers  include,  for  example,  a-methylstyrene,  a- 

ethylstyrene,  and  a-methylstyrene  having  a  halogen  or  alkyl  substituent  on  the  ring.  These  monomers  may 
45  be  used  alone  or  in  combination,  though  a-methylstyrene  is  preferable.  Suitable  vinyl  cyanide  monomers 

include,  for  example/  acrylonitrile  and  methacrylonitrile,  both  of  which  may  be  used  alone  or  in 
combination,  though  acrylonitrile  is  preferable.  Suitable  another  vinyl  monomer  copolymerizable  with  the 

above  monomers  include;  maleimide  monomers,  e.g.  N-phenylmaleimide  and  maleimide;  acrylic 
monomers,  e.g.  methacrylic  acid,  acrylic  acid,  methacrylic  esters,  and  acrylic  esters;  and  fumaromtrile  and 

50  acenaphthylene.  These  monomers  also  may  be  used  alone  or  in  combination. 
The  proportions  of  these  monomers  in  the  copolymer  are  60  to  85  parts  by  weight  of  an  a-aikyl- 

substituted  aromatic  vinyl  monomer,  15  to  35  parts  by  weight  of  a  vinyl  cyanide  monomer,  and  0  to  40  parts 
by  weiqht  of  another  vinyl  monomer  copolymerizable  with  them.  When  the  proportion  of  the  a-alkyl- 
substituted  aromatic  vinyl  monomer  is  less  than  60  parts  by  weight,  the  heat  resistance  tends  to  be 

55  lowered,  and  when  the  proportion  exceeds  85  parts  by  weight,  the  rate  of  polymerization  is  not  increased, 
the  heat  resistance  is  lowered,  and  the  thermal  decomposition  tends  to  occur.  When  the  vinyl  cyanide 
proportion  is  less  than  15  parts  by  weight,  the  rate  of  polymerization  tends  to  be  lowered,  and  when  the 

proportion  exceeds  35  parts  by  weight,  the  coloration  and  degradation  are  liable  to  take  place  during  high- 
temperature  molding  and  the  heat  resistance  tends  to  lower.  The  another  vinyl  monomer  is  a  constituent 

eo  which  is  optionally  incorporated  into  the  copolymer.  When  this  monomer  is  not  added,  no  particular 
problem  arises,  but  the  addition  of  this  monomer  in  an  amount  of  up  to  40  parts  by  weight  is  advantageous 
in  that  the  heat  resistance,  melt  flow  properties  can  be  further  improved. 

In  the  present  invention,  the  intended  copolymer  can  be  obtained  from  the  above  described  monomers 
by  polymerizing  them  as  follows:  All  the  amount  of  the  a-alkyl-substituted  aromatic  vinyl  monomer 

6S  necessary  for  the  entire  polymerization  is  first  charged  together  with  such  partial  amounts  of  the  vinyl 
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cyanide  monomer  and  another  copolymerizable  vinyl  monomer  as  to  give  a  predetermined  copolymer 
composition  with  respect  to  the  content  of  the  aromatic  vinyl  monomer;  after  the  charged  monomers  have 
been  emulsified  by  thorough  mixing,  polymerization  thereof  is  initiated  by  using  an  initiator;  and  the 
emulsion  polymerization  is  carried  out  by  adding  dropwise  continuously  the  residual  amounts  of  the  vinyl 

5  cyanide  monomer  and  another  copolymerizable  vinyl  monomer  in  such  a  manner  that  the  range  of  change 
in  the  content  of  the  aromatic  vinyl  monomer  in  the  copolymer  during  the  polymerization  reaction  will  not 
vary  more  than  2%  while  the  polymerization  proceeds  from  0  to  90%.  Thus  the  intended  copolymer  can  be 
obtained  that  has  uniform  or  narrow  distributions  of  composition  and  polymerization  degree. 

In  other  words,  the  intended  copoiymer  is  obtained  by  charging  previously  all  the  amount  of  the  a- 
10  alkyl-substituted  aromatic  vinyl  monomer  and  partial  amounts  of  the  vinyl  cyanide  monomer  and  an  other 

copolymerizable  vinyl  monomer,  mixing  thoroughly  the  charged  monomers  to  bring  them  to  an  emulsified 
state,  and  adding  dropwise  continuously  the  residual  parts  of  the  vinyl  cyanide  monomer  and  another  vinyl 
monomer  at  the  rates  corresponding  to  those  of  their  disappearance,  thus  carrying  out  the  emulsion 
polymerization  while  the  monomer  composition  in  polymerization  system  is  always  maintained  within  a 

75  definite  narrow  range  nearly  equal  to  the  initially  charged  monomer  composition.  When  the  variation  in  the 
content  of  the  aromatic  vinyl  monomer  exceeds  2%  during  0  to  90%  proceeding  of  polymerization,  it  is 
generally  difficult  to  produce  the  copolymer  having  a  narrow  distribution  of  composition  and  superior  heat 
resistance. 

In  the  present  invention  the  above  reaction  is  carried  out  by  an  emulsion  polymerization  process, 
20  because  this  facilitates  the  production  of  a  copolymer  containing  a  high  proportion  of  the  a-alkyl- 

substituted  aromatic  vinyl  monomer. 
For  the  purpose  of  achieving  a  higher  final  conversion,  it  is  desirable  herein  to  conduct  the 

polymerization  with  the  pH  of  the  reaction  mixture  being  maintained  within  the  range  of  9.5  to  1  1.5  until  the 
conversion  reaches  at  least  30%. 

25  Emulsifiers  suitable  for  the  polymerization  herein  include  anionic  and  nonionic  surfactants  hitherto 
known,  such  as  fatty  acid  soaps  represented  by 

RCOM 
II 

30  0  
(wherein, 

R  is  C-,0  —  C24  alkyl  or  alkylene  and  M  is  soduim  or  potassium),  e.g.  potassium  laurate,  sodium  laurate, 
potassium  myristate,  sodium  myristate,  potassium  palmitate,  sodium  palmitate,  potassium  stearate,  and 
sodium  stearate,  and  surfactants  represented  by 

35 

0  
II 

R-CHCOM 
40  CH2COM 

wherein, 
R  is,  C10-C24  alkyl  or  alkylene  and  M  is  sodium  or  potassium).  Any  suitable  polymerization  initiator  and 

45  chain  transfer  agent  hitherto  known  can  also  be  used  for  the  polymerization.  The  polymerization  is  carried 
out  usually  between  room  temperature  and  95°C,  preferably  between  40  and  85°C,  for  a  period  of  2  to  6 
hours.  After  completion  of  the  polymerization,  a  powder  of  the  intended  copolymer  can  be  obtained  by 
coagulation  in  the  normal  way. 

On  the  other  hand,  the  graft  copolymer  [B]  used  in  the  present  invention  is  constituted  of  a  rubbery 
so  polymer,  monovinyl  aromatic  monomer,  vinyl  cyanide  monomer,  and  another  monomer  copolymerizable 

with  these  monomers. 
The  term  "rubbery  polymer"  used  herein  means  a  diene  rubber  constituted  mainly  of  diene  monomer 

(e.g.  polybutadiene,  polyisoprene,  or  butadiene-styrene  copolymer),  acrylic  rubber  constituted  mainly  of 
acrylate  (e.g.  an  acrylic  rubber  constituted  mainly  of  butyl  acrylate),  or  ethylene-propylene-diene  rubber 

55  (EPDM).  However,  the  rubbery  polymer  used  herein  is  not  particularly  limited  to  the  above-cited  rubber. 
These  rubbers  may  be  used  alone  or  in  combination.  Examples  of  the  monovinyl  aromatic  monomer 
include  styrene,  a-methylstyrene,  chlorostyrene,  and  tertbutylstyrene,  of  which  styrene  and  a- 
methylstyrene  are  preferred.  These  monomers  also  may  be  used  alone  or  in  combination. 

The  vinyl  cyanide  monomer  is,  for  example,  acrylonitrile,  methacrylonitrile  or  preferably  acrylonitrile. 
60  These  monomers  also  may  be  used  alone  or  in  combination.  Examples  of  the  monomer  copolymerizable 

with  the  above  monomers  include;  maleimide  monomers  such  as  N-phenylmaleimide  and  maleimide; 
acrylic  monomers  such  as  methacrylic  acid,  acrylic  acid,  methacrylic  esters,  and  acrylic  esters;  and 
fumaronitrile  and  acenaphthylene.  These  monomers  also  may  be  used  alone  or  in  combination. 

The  proportions  of  these  constituents  in  the  graft  copolymer  are  30  to  85  parts  by  weight  of  the  rubbery 
65  polymer  and  15  to  70  parts  by  weight  of  a  polymer  combination  consisting  of  the  monovinyl  aromatic 
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monomer,  vinyl  cyanide  monomer,  and  another  monomer  copolymerizable  with  these  monomers  in 

respective  weight  proportions  of  85-40  :  0-40  :  0-60.  When  the  proportion  of  the  rubbery  polymer  is 
less  than  30  parts  by  weight,  the  impact  resistance  tends  to  be  deteriorated,  and  when  the  proportion  of  the 

rubbery  polymer  exceeds  85  parts  by  weight,  the  good  heat  resistance  may  be  hardly  attained  and  the 
5  processability  tends  to  be  deteriorated.  When  the  total  proportion  of  the  monovinyl  aromatic  monomer, 

vinyl  cyanide  monomer,  and  another  monomer  copolymerizable  with  them  is  less  than  15  parts  by  weight, 
the  processability  tends  to  be  deteriorated,  and  when  the  total  proportion  monovinyl  aromatic  monomer, 
vinyl  cyanide  monomer,  and  another  monomer  copolymerizable  with  them  exceeds  70  parts  by  weight,  the 
impact  resistance  is  generally  lowered.  When  any  of  the  proportions  of  these  monomers  is  out  of  the  above 

1Q  defined  range,  it  will  be  difficult  to  obtain  the  intended  thermoplastic  resin  composition  of  the  present 

The  graft  polymerization  is  carried  out  under  the  known  reaction  condition  by  the  conventional 

The  graft  copolymer  [B],  which  has  been  described  above,  is  produced  by  emulsion  or  solution 
15  polymerization,  but  the  production  method  is  not  limited  to  these. 

In  the  present  invention,  dried  powders  of  the  thus  obtained  copolymer  [A]  and  graft  copolymer  IB]  are 
blended  in  a  Henschel  mixer,  kneaded  by  using  a  vented  extruder,  Banbury  mixer,  or  roller  mill,  and 

pelletized,  thereby  yielding  the  intended  thermoplastic  resin  composition  that  has  superior  heat  resistance, 
limited  tendencies  to  thermal  decomposition  and  to  color  development  and  thermal  degradation  during 

20  molding  and  superior  impact  resistance  and  superior  melt  flow  properties. 

Examples 
The  following  examples  illustrate  the  present  invention  in  more  detail.  In  the  examples,  parts  are  by 

weight.  The  thermal  decomposition  properties,  color  development  during  molding,  and  content  of  a- 
25  methylstyrene  in  the  polymer  sample  were  measured  in  the  following  ways: 

(1)  Thermal  decomposition  properties  and  color  development  during  molding 
Plates  were  molded  by  injecting  a  sample  of  thermoplastic  resin  compositions  at  230  C  and  290  C 

using  a  28.35g  (1  oz.)  injection  molding  machine.  Contents  (%  by  weight)  of  a-methylstyrene  remaining  in 
30  the  plates  were  measured  by  gas  chromatography,  and  the  thermal  decomposition  properties  of  the 

sample  was  determined  from  the  difference  (%  by  weight)  between  the  contents  in  the  plates  injected  at 
290°C  and  230°C.  The  degree  of  yellowing  (Yl  value,  measured  in  accordance  with  JIS—  K—  7103)  of  the 

plate  injected  at  290°C  was  determined  to  examine  the  thermal  coloration  and  degradation. 

35  (2)  Content  of  a-methylstyrene  in  copolymer 
The  acrylonitrile  content  in  a  copolymer  sample  recovered  by  coagulation  with  isopropanol  was 

determined  according  to  the  micro-Kjeldahl  method,  and  the  remainder  was  regarded  as  the  a- 
methylstyrene  content. 

40  Examples  1  —  5 
Preparation  of  copolymer  [A]  . 

The  following  materials  were  charged  in  a  5-liter  reactor  equipped  with  a  stirrer. 

Materials: 
45 

Water  250  parts 

Dextrose  0.5  part 

50  Ferrous  sulfate  (FeSCy7H2O)  0.003  part 

Sodium  pyrophosphate  0.1  part 

Potassium  palmitate  3  parts 
55 

The  charged  materials  were  heated  with  stirring  at  60°C  under  a  stream  of  nitrogen  gas.  Thereto  was 
further  charged  each  of  five  different  monomer  compositions  (I)  (containing  a  chain  transfer  agent)  as 
shown  in  Table  1.  After  sufficient  emulsification  of  the  mixture,  0.3  part  of  cumene  hydroperoxide  was 
added  and  then  each  of  five  different  amounts  of  a  monomer  (II)  (each  containing  a  polymerization  initiator) 
was  continuously  added  dropwise  over  3  hours.  After  this  addition,  stirring  was  further  continued  for  1.5 
hours  to  complete  the  polymerization.  The  resulting  copolymer  latex  was  coagulated  with  a  1%  aqueous 
magnesium  sulfate  solution.  The  coagulum  was  washed  and  dried  to  yield  a  white  powder. 

Each  of  the  thus  obtained  white  powder  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets, 
which  were  used  to  evaluate  fundamental  properties  such  as  heat  resistance,  impact  resistance,  and  melt 

60 
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flow  property,  and  tendencies  to  thermal  decomposition  and  to  thermal  coloration  during  molding.  Results 
of  the  evaluation  are  shown  in  Table  1. 

On  the  other  hand,  the  latex  under  polymerization  was  sampled  successively  and  the  composition  and 
the  conversion  were  determined  as  functions  of  time  passage.  Results  thereof  are  shown  in  the 

s  accompanying  drawing.  As  evident  from  the  drawing,  the  five  copolymers  produced  by  the  above 
polymerizations  were  all  found  to  have  narrow  distribution  of  composition,  that  is,  the  a-methylstyrene 
content  was  uniform  in  each  copolymer. 

Preparation  of  graft  copolymer  [B] 
io  (B  —  1)  Resin  modified  with  diene  rubber 

The  following  materials  were  charged  in  a  reactor  equipped  with  a  stirrer. 

Materials: 

is  Water  140  parts 

Dextrose  0-3  part 

Ferrous  sulfate  (FeSO4-7H2O)  0.005  part 
20 

Sodium  pyrophosphate  0.2  part 

Polybutadiene  60  parts 

25 
The  charged  materials  were  heated  with  stirring  to  60°C  under  a  stream  of  nitrogen  gas,  and  then  28 

parts  of  styrene,  12  parts  of  acrylonitrile,  and  0.3  part  of  cumene  hydroperoxide  were  added  dropwise 
simultaneously  and  continuously  over  2  hours.  Thereafter,  stirring  was  further  continued  for  1  hour  to 
complete  the  polymerization.  After  addition  of  2  parts  of  butylated  hydroxytoluene  as  an  antioxidant,  the 

30  resulting  latex  was  coagulated  with  5%  sulfuric  acid,  washed,  and  dried  to  yield  a  white  powder  of  graft 
copolymer  (B  —  1). 

(B-2)  Resin  modified  with  acrylrc  rubber 
(A)  Preparation  of  crosslinked  resin  latex 

35  200  parts  of  deionized  water  was  placed  in  a  reactor,  in  which  the  air  was  then  replaced  with  nitrogen 
gas  and  the  water  was  heated  to  80°C.  After  addition  of  0.06  part  of  potassium  persulfate  to  the  water,  the 
following  mixture  was  injected  continuously  thereinto  over  30  minutes. 

Mixture: 
40 

Methyl  methacrylate  (MMA)  24  parts 

Acrylonitrile  (AN)  24  parts 

45  Styrene  (St)  7.2  parts 

Triallyl  isocyanurate  (TAIC)  0.06  part 

Pelex  OTP  (Trade  name,  emulsifier)  0.3  part 
50 

The  exothermic  reaction  finished  about  1  hour  after  completion  of  the  injection.  The  resulting 
crosslinked  resin  latex  was  found  to  have  an  average  particle  diameter  of  0,26um. 

55  [B]  Preparation  of  crosslinked  acrylic  rubber  having  multiphase  structure 
After  0,24  part  of  potassium  presulfate  had  been  supplemented  to  the  crosslinked  resin  latex  obtained 

in  (A),  the  following  mixture  was  continuously  injected  thereinto  over  2  hours. 

60 
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Mixture: 

n-Butyl  acrylate  (BuA)  43.2  parts 

AN  4.8  Parts 

TAIC  0.24  part 

Pelex  OTP  (Trade  name,  emulsifier)  0.30  part 
10 

The  thus  obtained  crosslinked  acrylic  rubber  particles  having  each  a  core  of  the  above  crosslinked  resin 
showed  a  degree  of  swelling  of  80,  gel  content  of  90%,  and  average  diameter  of  0.30um.  The  degree  of 
swelling  (DS)  herein  was  calculated  according  to  the  representation  DS=W2/Wlf  wherein  W,  (g)  is  initial  the 

?5  weight  (0.5  g  in  practice)  of  the  sample  and  W2  (g)  is  the  weight  of  the  swelled  sample  resulting  from  the 
immersion  from  the  initial  sample  in  50ml  of  toluene  at  room  temperature  for  48  hours  and  filtering  the 

sample  on  a  screen  of  about  100um  in  length  of  one  side  of  lattice  (100-mesh).  The  gel  content  (GO  was 
calculated  according  to  the  representation  GC(%)  =  (W3MM  x  100%  wherein  \N,  is  the  above  initial  weight 
of  the  sample  and  W3(g)  is  the  weight  of  the  sample  resulting  from  drying  the  above  swelled  sample 

20  (weight:  W2g)  in  vacuo  for  24  hours. 

(C)  Preparation  of  graft  copolymer 
The  following  mixture  was  injected  into  the  crosslinked  acrylic  rubber  latex  obtained  in  (B)  above. 

Mixture: 

MMA  8  parts 

AN  8  parts 

st  24  parts 

n-Octyl  mercaptan  0.04  part 

Benzoyl  persulfate  0.20  part 

25 

30 

The  thus  obtained  latex  was  coagulated  by  pouring  into  an  aqueous  calcium  chloride  solution  (5  times 
the  volume  of  the  latex)  with  stirring.  Then  the  coagulum  was  dehydrated,  washed,  and  dried  to  yield  a 
graft  copolymer  (B  —  2)  of  high  rubber  content. 

40  Portions  of  the  obtained  graft  copolymers  (B—  1)  and  (B—  2)  were  mixed  severally  with  each  of  the 
above  five  copolymers  [A]  in  weight  ratios  as  shown  in  Table  2  by  using  a  Henschel  mixer.  Each  of  the 
mixtures  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets,  which  were  used  to  evaluate 
fundamental  properties  such  as  heat  resistance,  impact  resistance,  and  melt  flow  property,  and  tendencies 
to  thermal  decomposition  and  to  thermal  coloration  during  molding.  Results  of  the  evaluation  are  shown  in 

45  Table  2. 
As  evident  from  Table  2,  the  copolymers  according  to  the  present  invention  are  superior  in  heat 

resistance,  thermal  decomposition  resistance,  melt  flow  property,  impact  resistance,  and  resistance  to 
thermal  coloration  during  molding. 

50  Comparative  Example  1 
The  following  materials  were  charged  in  a  5-liter  reactor  equipped  with  a  stirrer. 

Materials: 

55  Water  250  parts 

Dextrose  0.5  part 

Ferrous  sulfate  (FeSO4-7H2O)  0.003  part 
60 

Sodium  pyrophosphate  0.1  part 

Potassium  palmitate  3  parts 

65  The  charged  materials  were  heated  with  stirring  to  60°C  under  a  stream  of  nitrogen  gas,  and  80  parts  of 
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a-methylstyrene  was  further  charged.  After  sufficient  emulsification  of  the  mixture,  20  parts  of  acryionitrile 
and  0.5  part  of  cumene  hydroperoxide  were  added  dropwise  at  constant  rates  over  4  hours.  After  this 
addition,  stirring  was  further  continued  for  2  hours  to  complete  the  polymerization.  The  resulting 
copolymer  latex  was  coagulated  with  a  1  %  aqueous  magnesium  sulfate  solution,  washed  and  dried  to  yield 

5  a  white  powder. 
The  thus  obtained  white  powder  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets,  which 

were  used  to  evaluate  the  above-mentioned  fundamental  properties  and  tendencies  to  thermal 
decomposition  and  to  thermal  coloration.  Results  of  the  evaluation  are  also  shown  in  Table  1. 

On  the  other  hand,  the  latex  under  polymerization  was  sampled,  and  the  composition  and  the 
10  conversion  were  determined.  Results  thereof  are  shown  in  the  drawing.  In  addition,  a  portion  of  the  graft 

copolymer  (B—  1)  prepared  in  Example  1  and  the  copolymer  of  this  comparative  example  were  blended 
together  in  a  weight  ratio  of  25  :  75  and  further  mixed  in  a  Henschel  mixer.  This  mixture  was  extruded  at  a 
resin  temperature  of  270cC  to  form  pellets,  which  were  used  to  evaluate  the  above-mentioned  fundamental 
properties  and  tendencies  to  thermal  decomposition  and  to  thermal  coloration.  Results  of  the  evaluation 

is  are  also  shown  in  Table  2. 

Comparative  Example  2 
The  following  materials  were  charged  in  a  5-liter  reactor  equipped  with  a  stirrer. 

20 Materials: 

Water  250  parts 

Dextrose  0.5  part 

Ferrous  sulfate  (FeSO4-7H2O)  0.003  part 

Sodium  pyrophosphate  0.1  part 

30  Potassium  palmitate  5  parts 

The  charged  materials  were  heated  vyith  stirring  to  60°C  under  a  stream  of  nitrogen  gas,  and  24  parts  of 
a-methylstyrene  and  2.4  parts  of  acryionitrile  were  further  charged.  To  this  mixture  was  added  0.3  part  of 

35  cumene  hydroperoxide  and  the  polymerization  was  conducted  for  1  hour.  Then  56  parts  of  a-methylstyrene 
and  5.6  parts  of  acryionitrile  were  added  dropwise  continuously  to  the  polymerization  mixture  over  3 
hours.  Thereafter  12  parts  of  acryionitrile  was  added  dropwise  continuously  for  1  hour  for  the  purpose  of 
increasing  the  yield.  After  this  addition,  stirring  was  further  continued  for  3  hours  to  complete  the 
polymerization.  The  resulting  copolymer  latex  was  coagulated  with  a  l%  aqueous  magnesium  sulfate 

40  solution,  washed,  and  dried  to  yield  a  white  powder. 
The  thus  obtained  white  powder  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets,  which 

were  used  to  evaluate  the  above-mentioned  fundamental  properties  and  tendencies  to  thermal 
decomposition  and  to  thermal  coloration.  Results  of  the  evaluation  are  also  shown  in  Table  1. 

On  the  other  hand,  the  latex  under  polymerization  was  sampled,  and  the  composition  and  the 
45  conversion  were  determined.  Results  thereof  are  shown  in  the  drawing.  In  addition,  a  portion  of  the  graft 

copolymer  (B  —  1)  prepared  in  Example  1  and  the  copolymer  of  this  comparative  example  were  blended 
together  in  a  weight  ratio  of  25:75  and  further  mixed  in  a  Henschei  mixer.  The  mixture  was  extruded  at  a 
resin  temperature  of  270°C  to  form  pellets,  which  were  used  to  evaluate  the  above-mentioned  fundamental 
properties  and  tendencies  to  thermal  decomposition  and  to  thermal  coloration.  Results  of  the  evaluation 

so  are  also  shown  in  Table  2. 

Comparative  Example  3 
The  following  materials  were  charged  in  a  5-liter  reactor  equipped  with  a  stirrer. 

55  Materials: 

Water  250  parts 

Dextrose  0.5  part 
60 

Ferrous  sulfate  (FeSO4-7H2O)  0.003  part 

Sodium  pyrophosphate  0.1  part 

65  Potassium  palmitate  5  parts 

8 
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The  charged  materials  were  heated  with  stirring  to  60°C  under  a  stream  of  nitrogen  gas,  and  80  parts  of 
a-methylstyrene,  8  parts  of  acrylonitrile,  and  0.4  part  of  cumene  hydroperoxide  were  added  dropwise 
continuously  over  6  hours,  and  for  the  purpose  of  increasing  the  yield,  12  parts  of  acrylonitrile  was  then 
added  dropwise  for  1  hour.  After  this  addition,  stirring  was  further  continued  for  3  hours  to  complete  the 

5  polymerization.  The  resulting  copolymer  latex  was  coagulated  with  a  l%  aqueous  magnesium  sulfate 
solution,  washed,  and  dried  to  yield  a  white  powder. 

The  thus  obtained  white  powder  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets,  which 
were  used  to  evaluate  the  above-mentioned  fundamental  properties  and  tendencies  to  thermal 
decomposition  and  to  thermal  coloration.  Results  of  the  evaluation  are  also  shown  in  Table  1. 

10  On  the  other  hand,  the  latex  under  polymerization  was  sampled,  and  the  composition  and  the 
conversion  were  determined.  Results  thereof  are  shown  in  the  drawing.  In  addition,  a  portion  of  the  graft 
copolymer  (B-1)  prepared  in  Example  1  and  the  copolymer  of  this  comparative  example  were  blended 
together  in  weight  ratio  of  25:75  and  further  mixed  in  a  Henschel  mixer.  This  mixture  was  extruded  at  a 
resin  temperature  of  270°C  to  form  pellets,  which  were  used  to  evaluate  the  above-mentioned  fundamental 

is  properties  and  tendencies  to  thermal  decomposition  and  to  thermal  coloration.  Results  of  the  evaluation 
are  also  shown  in  Table  2. 
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Examples  6  —  9 
White  powdery  copolymers  [A]  were  prepared  by  following  the  procedure  of  Example  1  but  using  3 

parts  each  of  potassium  laurate,  potassium  myristate,  potassium  stearate,  and  a  surfactant  [I]  of  the 
formula 

R-CHCOK 
I 

CH2C0K 

w  wherein 
R  is  a  mixture  of  C16  —  C1B  alkyls,  as  emulsifier  in  place  of  potassium  palmitate.  In  each  of  these 

copolymers,  the  distribution  of  composition  was  narrow,  that  is,  the  content  of  a-methylstyrene  was 
uniform. 

Each  of  the  thus  obtained  white  powdery  copolymers  [A]  was  extruded  at  a  resin  temperature  of  270°C 
20  to  form  pellets,  which  were  used  to  evaluate  the  above-mentioned  fundamental  properties  and  tendencies 

to  thermal  decomposition  and  to  thermal  coloration.  Results  of  the  evaluation  are  shown  in  Table  3. 
In  the  next  place,  a  portion  of  the  graft  copolymer  (B—  1)  prepared  in  Example  1  and  each  of  these 

copolymers  [A]  were  blended  together  in  a  weight  ratio  of  25  :  75  and  further  mixed  in  a  Henschel  mixer. 
Each  mixture  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets,  which  were  used  to  evaluate, 

25  similarly  to  Example  1,  the  above-mentioned  fundamental  properties  and  tendencies  to  thermal 
decomposition  and  to  thermal  coloration.  Results  of  the  evaluation  are  shown  in  Table  4. 
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Example  10 
The  following  materials  were  charged  in  a  5-liter  reactor  equipped  with  a  stirrer. 

Materials: 
5 

Water  200  Parts 

Potassium  laurate  2-5  Parts 

10  Dextrose  °-5  Part 

Ferrous  sulfate  (FeSO4-7H2O)  0.005  part 

Sodium  pyrophosphate  0-1  Part 
15 

The  pH  of  contents  in  the  reactor  was  initially  10.0,  and  an  addition  of  0.OI  part  of  potassium  hydroxide, 
rose  to  10.8.   ̂ . .   ,  .. 

The  charged  mixture  was  then  heated  with  stirring  to  60°C  under  a  stream  of  nitrogen  gas,  and  further 
20  80  parts  of  a-methylstyrene  and  9  parts  of  acrylonitrile  were  charged  and  thoroughly  emulsified. 

Thereafter,  0.5  part  of  cumene  hydroperoxide  was  added  and  then  1  1  parts  of  acrylonitrile  and  0.1  part 
of  cumene  hydroperoxide  were  added  dropwise  continuously  over  3  hours.  During  this  addition,  the 
conversion  and  the  pH  of  the  reaction  mixtures  were  measured  at  suitable  times  and,  as  described  below, 
the  pH  was  controlled  by  adding  potassium  hydroxide. 

25  That  is,  the  pH  of  the  reaction  mixture  reached  9.5  at  a  conversion  of  10%,  and  hence  0.01  part  ot 
potassium  hydroxide  dissolved  in  0.5  part  of  water  was  added  to  raise  the  pH  to  10.4.  At  a  conversion  of 
18%,  the  pH  reached  9.6  and  hence  the  same  potassium  hydroxide  solution  as  above  was  added  to  raise 
the  pH  to  0.4.  At  a  conversion  of  27%,  the  pH  reached  9.5  and  hence  the  same  potassium  hydroxide 
solution  as  above  was  added  to  raise  the  pH  to  10.3.  The  pH  was  10.0  at  a  conversion  of  30%. 

30  After  addition  of  acrylonitrile  had  been  finished,  stirring  was  further  continued  for  1  hour  at  60  C  to 
complete  the  polymerization.  The  final  conversion  was  97%. 

The  resulting  copolymer  latex  was  coagulated  with  a  1%  aqueous  magnesium  sulfate  solution, 
washed,  and  dried  to  yield  a  white  powdery  copolymer. 

The  Ph  and  intermediate  and  final  conversion  were  measured  as  follows: 
35 

Measurement  of  pH: 
The  pH  was  measured  by  colorimetry  using  test  paper  prepared  by  impregnating  filter  paper  witn  eacn 

of  the  following  indicators: 

^  Range  of  pH 
measurable 

Phenol  red  6.8—8.4 

4S  Thymol  blue  8.0—9.6 

Phenolphthalein-Thymolphthalein 
mixture  9.6-10.0 

50  Nile  blue  10.0-11.0 

Alizarin  yellow  R  10.2—12.0 

TropaeolinO  11.0—13.0 

55 
Intermediate  conversion: 

This  was  calculated  from  the  quantity  of  solids  which  were  obtained  by  withdrawing  a  sample  of  the 
latex  during  polymerization  and  then  coagulating  the  sample  latex  with  isopropanol. 

60  Final  conversion: 
This  was  calculated  from  the  quantity  of  remaining  monomers  determined  by  gas  chromatography. 

The  thus  obtained  white  powdery  copolymer  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets, 
which  were  measured,  similarly  to  Example,  for  the  fundamental  properties  and  thermal  decomposition 
and  thermal  coloration  tendencies.  Results  of  the  measurement  were  as  follows: 

65 
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Izod  impact  strength,  notched  2.3  kg-cm/cm2 

Melt  flow  index  0.13  g/10  min 

Vicat  softening  temperature  140°C 

Thermal  decomposition  tendency  0.60 

10  Yellowness  index  21 

In  the  next  place,  the  thus  obtained  copolymer  and  a  portion  of  the  graft  copolymer  (B-1)  obtained  in 
Example  1  were  blended  together  in  a  weight  ratio  of  75:25  and  further  mixed  in  a  Henschel  mixer.  This 

15  mixture  was  extruded  at  a  resin  temperature  of  270°C  to  form  pellets,  which  were  measured,  similarly  to 
Example  1,  for  the  fundamental  properties  and  thermal  decomposition  and  thermal  coloration  tendencies. 

Results  of  the  measurement  were  as  follows: 

Izod  impact  strength,  notched  12  kg-cm/cm2 
20 

Izod  impact  strength,  notched  12  kg-cm/cm 

Melt  flow  index  0.13  g/10  min 

Vicat  softening  temperature  128°C 

Thermal  decomposition  tendency  0.41 

Yellowness  index  35 

25 

30 Effect  of  the  Invention 
According  to  the  present  invention,  copolymers  uniform  in  the  a-alkyl-substituted  aromatic  vinyl 

content,  that  is,  having  uniform  or  narrow  distribution  of  composition,  can  be  obtained  by  very  simple 
procedure. 

Additionally  the  obtained  copolymers  of  a-alkyl-substituted  aromatic  vinyl  are  superior  in  heat 
35  resistance  and  processability  and  have  limited  tendencies  to  coloration  during  high-temperature  molding 

and  to  thermal  decomposition.  Furthermore  these  copolymers  on  blending  with  a  specific  rubber-modified 
resin  provide  resin  compositions  having  higher  impact  resistance,  better  processability,  excellent  heat 
resistance  and  thermal  decomposition  resistance  and  limited  tendencies  to  coloration  during  high- 
temperature  molding. 

40 
Brief  Description  of  the  Drawings 

The  drawing  illustrates  the  relation  between  the  a-methylstyrene  (MS)  content  in  the  latex  polymer  and 
the  conversion,  both  being  measured  during  polymerization  on  each  of  examples  and  comparative 
examples. 

45 
Claims 

1  .  A  process  for  producing  an  a-alkyl-substituted  aromatic  vinyl  copolymer  constituted  of  60  to  85  parts 
by  weight  of  an  a-alkyl-substituted  aromatic  vinyl  monomer,  15  to  35  parts  by  weight  of  a  vinyl  cyanide 

50  monomer  and  0  to  40  parts  by  weight  of  another  vinyl  monomer  copolymerizable  with  these  monomers, 
characterized  in  that 

all  the  amount  of  said  aromatic  vinyl  monomer  necessary  for  the  entire  polymerization  and  such  partial 
amounts  of  the  vinyl  cyanide  monomer  and  another  copolymerizable  vinyl  monomer  as  to  give  a 
predetermined  copolymer  composition  with  respect  to  the  content  of  said  aromatic  vinyl  monomer,  are 

55  first  charged  and  emulsified  and 
the  emulsion  polymerization  is  then  initiated  and  carried  out  by  adding  dropwise  continuously  the 

residual  amounts  of  the  vinyl  cyanide  monomer  and  another  copolymerizable  vinyl  monomer  at  the  rates 
corresponding  to  those  of  their  disappearance  and  maintaining  the  monomer  composition  in  the 
polymerization  system  within  a  definite  narrow  range  nearly  equal  to  the  initially  charged  monomer 

so  composition  in  such  a  manner  that  the  range  in  the  content  of  said  aromatic  vinyl  monomer  in  the 
copolymer  during  the  polymerization  reaction  will  not  vary  more  than  2%  in  the  range  of  conversion  of  Oto 
90%. 

2.  The  process  for  producing  an  a-alkyl-substituted  aromatic  vinyl  copolymer  according  to  Claim  1, 
wherein  the  a-alkyl-substituted  aromatic  vinyl  monomer  is  a-methylstyrene. 

65  3.  The  process  for  producing  an  a-alkyl-substituted  aromatic  vinyl  copolymer  according  to  Claim  1, 

16 
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wherein  the  vinyl  cyanide  monomer  is  a c r y l o n i t r i l e . .  
4  The  process  for  producing  an  a-alkyl-substituted  aromatic  vinyl  copolymer  according  to  Claim  1, 

wherein  the  polymerization  is  carried  out  while  the  pH  in  the  polymerization  system  is  maintained  within 
the  range  of  9.5  to  11.5  until  the  conversion  reaches  at  least  30%. 

5.  The  process  for  producing  an  a-alkyl-substituted  aromatic  vinyl  copolymer  according  to  Claim  1, 
wherein  a  surfactant  represented  by  the  formula 

RCOM 
ft 

10 
ft 

wherein 
R  is  C10—  C24  alkyl  or  alkylene  and  M  is  sodium  or  potassium,  is  used  as  an  emulsifier  for  the 

p o l y m e r i z a t i o n . . .  
6.  The  process  for  producing  an  a-alkyl-substituted  aromatic  vinyl  copolymer  according  to  Claim  1, 

15  wherein  a  surfactant  represented  by  the  formula 

0  
II 

R-CHCOM 
20  I 

CH-COM 
2H 

0  
25 

W  eRe'is  C10—  C24  alkyl  or  alkylene  and  M  is  sodium  or  potassium,  is  used  as  an  emulsifier  for  the 

polymerization. 
7.  A  thermoplastic  resin  composition  comprising  t!+lltoj 

30  [A]  50  to  90%  by  weight  of  a  copolymer  constituted  of  60  to  85  parts  by  weight  of  an  a-alkyl-substituted 
aromatic  vinyl  monomer,  1  5  to  35  parts  by  weight  of  a  vinyl  cyanide  monomer,  and  0  to  40  parts  by  weight 
of  another  vinyl  monomer  copolymerizable  with  these  monomers,  sa.d  copolymer  being  produced  by  an 
emulsion  polymerization  carried  out  by  adding  dropwise  continuously  the  residual  amounts  of  the  ymyl 
cyanide  monomer  and  another  copolymerizable  vinyl  monomer  at  the  rates  corresponding  to  those  of  their 

35  disappearance  and  maintaining  the  monomer  composition  in  the  polymerization  system  within  a  defm.te 

narrow  range  nearly  equal  to  the  initially  charged  monomer  composition  in  such  a.man.nertnatthj;  ™9® 
of  change  in  the  content  of  said  aromatic  vinyl  monomer  in  the  copolymer  during  the  polymerization 
reaction  will  not  vary  more  than  2%  in  range  of  conversion  of  0  to  90%,  and  

nniumpr 
[Bl  10  to  50  %  by  weight  of  a  graft  copolymer  constituted  of  30  to  85  parts  by  weight  of  a  rubbery  polymer 

40  and  15  to  70  parts  by  weight  of  a  polymer  combination  consisting  of  a  monovinyl  aromatic  monomer,  vinyl 

cyanide  monomer/and  another  monomer  copolymerizable  with  these  monomers  in  respe,  *ve  weight 

DroDOrtions  of  85-40  :  0-40  :  0-60,  where  the  total  amounts  of  polymers  [A]  and  [B]  is  100%  by  weight. 
8.  The  thermoplastic  resin  composition  according  to  Claim  7,  wherein  the  a-alkyl-substituted  aromatic 

vinyl  monomer  constituting  the  copolymer  [A]  is  a-methylstyrene. 
45  9.  The  thermoplastic  resin  composition  according  to  Claim  7,  wherein  the  vinyl  cyanide  monomer 

constituting  the  copolymer  [A]  is  acrylonitrile.  u-L-,nP-H,,«H 
10  The  thermoplastic  resin  composition  according  to  Claim  7,  the  copolymer  [A]  of  which  is  produced 

while  the  pH  in  the  polymerization  system  is  maintained  within  the  range  of  9.5  to  1  1  .5  until  the  conversion 

so  rea°1  I^The  thetrmop°lastic  resin  composition  according  to  Claim  7,  the  copolymer  [A]  of  which  is  produced 

by  using  a  surfactant  represented  by  the  formula 

RCOM 
II 
0  

wherein  . .  
R  is  C10—  C24  alkyl  or  alkylene  and  M  is  sodium  or  potassium,  as  an  emulsifier  for  the  polymerization. 
12.  The  thermoplastic  resin  composition  according  to  Claim  7,  the  copolymer  [A]  of  which  is  produced 

by  using  a  surfactant  represented  by  the  formula, 
so 

30 

35 

40 

45 

65 
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0  
II 

R-CHCOM 
I 
CH-COM 

2H 
0  

w  wherein 
R  is  C10  —  C24  alkyl  or  alkylene  and  M  is  sodium  or  potassium,  as  an  emulsifier  for  the  polymerization. 
13.  The  thermoplastic  resin  composition  according  to  Claim  7,  wherein  the  monovinyl  aromatic 

monomer  constituting  the  copolymer  [B]  is  styrene  or  a-methylstyrene. 
14.  The  thermoplastic  resin  composition  according  to  Claim  7,  wherein  the  vinyl  cyanide  monomer 

is  constituting  the  copolymer  [B]  is  acrylonitrile. 

Patentanspruche 

20  1.  Verfahren  zur  Herstellung  eines  a-Alkyl-substituierten  aromatischen  Vinyl-Copolymers,  bestehend 
aus  60  bis  85  Gew.-Teilen  eines  a-Alkyl-substituierten  aromatischen  Vinylmonomers,  15  bis  35  Gew.-Teilen 
eines  Vinylcyanidmonomers  und  0  bis  40  Gew.-Teilen  eines  anderen  mit  diesen  Monomeren  copolymeri- 
sierbaren  Vinylmonomers  dadurch  gekennzeichnet,  dalS  man  zuerst  die  Gesamtmenge  des  aromatischen 
Vinylmonomers,  die  fur  die  vollstandige  Polymerisation  notig  ist,  und  solche  Teilmengen  des  Vinylcyanid- 

25  monomers  und  des  anderen  copolymerisierbaren  Vinylmonomers,  die  eine  vorbestimmte  Copolymerzu- 
sammensetzung  in  bezug  auf  den  Gehalt  des  aromatischen  Vinylmonomers  ergeben,  zugibt  und  emulgiert 
und  die  Emulsionspolymerisation  anschlielSend  initiiert  und  durch  kontinuierlichestropfenweisesZugeben 
der  restlichen  Mengen  des  Vinylcyanidmonomers  und  des  anderen  copolymerisierbaren  Vinylmonomers 
mit  Geschwindigkeiten,  die  denen  ihres  Verschwindens  entsprechen,  und  Aufrechterhalten  der  Monomer- 

30  zusammensetzung  in  dem  Polymerisationssystem  innerhalb  eines  bestimmten  engen  Bereichs,  der 
annahernd  der  am  Anfang  zugegebenen  Monomerzusammensetzung  solchermalSen  entspricht,  dalS  der 
Bereich  der  Anderung  des  Gehalts  des  aromatischen  Vinylmonomers  in  dem  Copolymer  wahrend  der  Poly- 
merisationsreaktion  bei  einer  Umwandlung  von  0  bis  90%  nicht  mehr  als  2%  varriert,  durchfuhrt. 

2.  Verfahren  zur  Herstellung  eines  a-Alkyl-substituierten  aromatischen  Vinyl-Copolymers  nach 
35  Anspruch  1,  worin  das  a-Alkyl-substituierte  aromatische  Vinylmonomer  a-Methylstyrol  ist. 

3.  Verfahren  zur  Herstellung  eines  a-Alkyl-substituierten  aromatischen  Vinyl-Copolymers  nach 
Anspruch  1,  worin  das  Vinylcyanidmonomer  Acrylnitril  ist. 

4.  Verfahren  zur  Herstellung  eines  a-Alkyl-substituierten  aromatischen  Vinyl-Copolymers  nach 
Anspruch  1,  worin  man  die  Polymerisation  durchfuhrt,  wahrenddessen  man  den  pH-Wert  in  dem  Polymeri- 

40  sationssystem  innerhalb  des  Bereichs  von  9,5  bis  11,5  aufrechterhalt,  bis  die  Umwandlung  mindestens 
30%  erreicht. 

5.  Verfahren  zur  Herstellung  eines  a-Alkyl-substituierten  aromatischen  Vinyl-Copolymers  nach 
Anspruch  1,  worin  man  ein  grenzflachenaktives  Mittel  der  Formel 

45  RCOM 

worin  R  eine  (C10—  C24)-Alkylgruppe  oder  eine  Alkylengruppe  und  M  ein  Natriumatom  oder  ein  Kaliumatom 
so  darstellen,  als  Emulgator  fur  die  Polymerisation  verwendet. 

6.  Verfahren  zur  Herstellung  eines  a-Alkyl-substituierten  aromatischen  Vinyl-Copolymers  nach 
Anspruch  1,  worin  man  ein  grenzflachenaktives  Mittei  der  Formel 

O 
|| 

R-CHCOM 

CH-COM 
60 

worin  R  eine  (C10  —  C24)-Alkylgruppe  oder  eine  Alkylengruppe  und  M  ein  Natriumatom  oder  ein  Kaliumatom 
darstellen,  als  Emulgator  fur  die  Polymerisation  verwendet. 

65 
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7.  Thermoplastische  Harzmasse  enthaltend 
[A]  50  bis  90  Gew.-%  eines  Copolymers,  bestehend  aus  60  bis  85  Gew.-Teilen  eines  a-Alkyl-substi- 

tuierten  aromatischen  Vinylmonomers,  15  bis  35  Gew.-Teilen  eines  Vinylcyanidmonomers,  und  0  bis  40 
Gew-Teilen  eines  anderen  mit  diesen  Monomeren  copolymerisierbaren  Vinylmonomers,  worm  das 

5  Copolymer  durch  eine  Emulsionspolymerisation  hergestellt  ist,  die  durch  die  kontinuierliche  tropfenweise 
Zugabe  der  restlichen  Mengen  des  Vinyicyanidmonomers  und  des  anderen  copolymerisierbaren  Vinyl- 
monomers  mit  Geschwindigkeiten,  die  denen  ihres  Verschwindens  entsprechen,  und  Aufrechterhaltung 
der  Monomerzusammensetzung  in  dem  Polymerisationssystem  innerhalb  eines  bestimmten  engen 
Bereichs,  der  annahernd  der  am  Anfang  zugegebenen  Monomerzusammensetzung  solchermaGen  ent- 

10  spricht,  da(5  der  Bereich  der  Anderung  des  Gehalts  des  aromatischen  Vinylmonomers  in  dem  Copoiymer 
wahrend  der  Polymerisationsreaktion  bei  einer  Umwandlung  von  0  bis  90%  nicht  mehr  als  2%  varnert, 
durchgefuhrt  ist,  und 

[B]  10  bis  50  Gew.-%  eines  Pfropfcopolymers,  bestehend  aus  30  bis  85  Gew.-Teilen  eines  kautschukar- 
tigen  Polymers  und  15  bis  70  Gew.-Teilen  einer  Polymerkombination,  die  aus  einem  monovinylaroma- 

15  tischen  Monomer,  einem  Vinylcyanidmonomer  und  einem  anderen  mit  diesen  Monomeren  copolymeri- 
sierbaren  Monomer  in  den  entsprechenden  Gewichtsverhaltnissen  von  85—40:0—40:0—60  besteht,  wobei 
die  Gesamtmenge  der  Polymere  [A]  und  [B]  100  Gew.-%  betragt. 

8.  Thermoplastische  Harzmasse  nach  Anspruch  7,  worin  das  a-Alkyl-substituierte  aromatische  Vinyl- 
monomer,  das  das  Copolymer  [A]  bildet,  a-Methylstyrol  ist. 

20  9.  Thermoplastische  Harzmasse  nach  Anspruch  7,  worin  das  Vinylcyanidmonomer,  das  das  Copolymer 
[A]  bildet,  Acrylnitril  ist. 

10  Thermoplastische  Harzmasse  nach  Anspruch  7,  worin  das  Copolymer  [A]  hergestellt  ist,  wahrend- 
dessen  der  pH-Wert  in  dem  Polymerisationssystem  innerhalb  des  Bereichs  von  9,5  bis  11,5  aufrechter- 
halten  ist,  bis  die  Umwandlung  mindestens  30%  erreicht. 

25  11.  Thermoplastische  Harzmasse  nach  Anspruch  7,  worin  das  Copolymer  [A]  durch  Verwendung  eines 
grenzflachenaktiven  Mittels  der  Formel 

RCOM 
II 

30  O 

worin  R  eine  (C10—  C24)-Alkylgruppe  oder  eine  Alkylengruppe  und  M  ein  Natriumatom  oder  ein  Kaliumatom 
darstellen,  als  Emulgator  fur  die  Polymerisation  hergestellt  ist. 

12.  Thermoplastische  Harzmasse  nach  Anspruch  7,  worin  das  Copolymer  [A]  durch  Verwendung  eines 
35  grenzflachenaktiven  Mittels  der  Formel 

R-CHCOM 
40  | 

CH^COM 
2)l 

O 
45  

worin  R  eine  (C10-C24)-Alkylgruppe  oder  eine  Alkylengruppe  und  M  ein  Natriumatom  oder  ein  Kaliumatom 

darstellen,  als  Emulgator  fur  die  Polymerisation  hergestellt  ist. 
13.  Thermoplastische  Harzmasse  nach  Anspruch  7,  worin  das  monovinylaromatische  Monomer,  das 

das  Copolymer  [B]  bildet,  Styrol  oder  a-Methylstyrol  ist.  r«nnk, 
50  14  Thermoplastische  Harzmasse  nach  Anspruch  7,  worin  das  V.nylcyanidmonomer,  das  das  Copoly- 

mer  [B]  bildet,  Acrylnitril  ist. 

Revendications 

BB  1  Un  precede  pour  la  production  d'un  copolymere  vinyl-aromatique  a  substituant  a-alkyle,  constitue 

de  60*a  85  parties  en  poids  d'un  monomere  vinyl-aromatique  a  substituant  a-alkyle,  15  a  35  parties  en  poids 
d'un  cyanure  vinylique  monomere  et  0  a  40  parties  en  poids  d'un  autre  monomere  v.nyl.que 
copolymerisable  avec  ces  monomeres,  caracterise  en  ce  que  I'on  charge  et  emulsionne  d  abord  toute  la 
quantlte  dudit  monomere  vinyl-aromatique  necessaire  a  la  polymerisation  entiere  et  des  quantites 

so  partielles  du  cyanure  vinylique  monomere  et  de  I'autre  monomere  vinylique  copolymensable  qui 
conviennent  pour  donner  une  composition  de  copolymere  predeterm.nee  quant  a  la  teneur  en  led. 

monomere  vinyl-aromatique,  et  I'on  amorce  et  conduit  ensuite  la  polymerisation  en  emulsion  en  '  ajoutant 

goutte  a  goutte,  de  fagon  continue,  les  quantites  restantes  du  cyanure  vinylique  monomere  et  de  I  autre 
monome?e  vinylique  copolymerisable  a  des  vitesses  correspondent  a  celles  de  leur  d»parrton  et  en 

65  maintenant  la  composition  de  monomeres  dans  le  systeme  de  polymerisation  entre  les  l.m.tes  d  une 

so 
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etroite  plage  definie  au  voisinage  de  la  composition  de  monomeres  initialement  chargee  de  maniere  que 
I'intervalle  de  variation  de  la  teneur  en  ledit  monomere  vinyl-aromatique  dans  le  copolymere  pendant  la 
reaction  de  polymerisation  ne  s'etende  pas  sur  plus  de  2%  dans  I'intervalle  de  taux  de  conversion  allant  de 
0  a  90%. 

5  2.  Le  procede  pour  la  production  d'un  copolymere  vinyl-aromatique  a  substituant  a-alkyle  selon  la 
revendication  1,  dans  lequel  le  monomere  vinyl-aromatique  a  substituant  a-alkyle  est  I'a-methylstyrene. 

3.  Le  procede  pour  la  production  d'un  copolymere  vinyl-aromatique  a  substituant  a-alkyle  selon  la 
revendication  1,  dans  lequel  le  cyanure  vinylique  monomere  est  I'acrylonitrile. 

4.  Le  procede  pour  la  production  d'un  copolymere  vinyl-aromatique  a  substituant  a-alkyle  selon  la 
io  revendication  1,  dans  lequel  on  conduit  la  polymerisation  tout  en  maintenant  le  pH  du  systeme  de 

polymerisation  dans  I'intervalle  de  9,5  a  1  1,5  jusqu'a  ce  que  le  taux  de  conversion  atteigne  au  moins  30%. 
5.  Le  procede  pour  la  production  d'un  copolymere  vinyl-aromatique  a  substituant  a-alkyle  selon  la 

revendication  1,  dans  lequel  on  utilise,  comme  emulsionnant  pour  la  polymerisation,  un  agent  tensio-actif 
represente  par  la  formule 

75 
RCOM 

20  dans  laquelle 
R  est  un  groupe  alkyle  ou  alkylene  en  C10  a  C24  et  M  est  le  sodium  ou  le  potassium. 
6.  Le  procede  pour  la  production  d'un  copolymere  vinyl-aromatique  a  substituant  a-alkyle  selon  la 

revendication  1,  dans  lequel  on  utilise,  comme  emulsionnant  pour  la  polymerisation,  un  agent  tensio-actif 
represente  par  la  formule 

25 
0  
II 

R-CHCOM 
30  •  I 

CH2  COM 
n 
0  

35  dans  laquelle 
R  est  un  groupe  alkyle  ou  alkylene  en  C10  a  C24  et  M  est  le  sodium  ou  le  potassium. 
7.  Une  composition  de  resine  thermoplastique  comprenant 
[A]  50  a  90%  en  poids  d'un  copolymere  constitue  de  60  a  85  parties  en  poids  d'un  monomere  vinyl- 

aromatique  a  substituant  a-alkyle,  15  a  35  parties  en  poids  d'un  cyanure  vinylique  monomere  et  0  a  40 
40  parties  en  poids  d'un  autre  monomere  vinylique  copolymerisable  avec  ces  monomeres,  ledit  copolymere 

etant  produit  par  une  polymerisation  en  emulsion  conduite  en  ajoutant  goutte  a  goutte,  de  fagon  continue, 
les  quantites  restantes  du  cyanure  vinylique  monomere  et  de  I'autre  monomere  vinylique  copolymerisable 
a  des  vitesses  correspondant  a  celles  de  leur  disparition  et  en  maintenant  la  composition  de  monomeres 
dans  le  systeme  de  polymerisation  entre  les  limites  d'une  etroite  plage  definie  au  voisinage  de  la 

45  composition  de  monomeres  initialement  chargee  de  maniere  que  I'intervalle  de  variation  de  la  teneur  en 
ledit  monomere  vinyl-aromatique  dans  le  copolymere  pendant  la  reaction  de  polymerisation  ne  s'etende 
pas  sur  plus  de  2%  dans  I'intervalle  de  taux  de  conversion  allant  de  0  a  90%,  et 

[B]  10  a  50%  en  poids  d'un  copolymere  greffe  constitue  de  30  a  85  parties  en  poids  d'un  polymere 
caoutchouteux  et  de  15  a  70  parties  en  poids  d'une  combinaison  polymere  consistant  en  un  monomere 

so  monovinylaromatique,  un  cyanure  vinylique  monomere  et  un  autre  monomere  copolymerisable  avec  ces 
monomeres,  dans  des  proportions  ponderales  respectives  de  85  —  40  :  0  —  40  :  0  —  60,  ou  la  quantite  totale 
des  polymeres  [A]  et  [B]  est  de  100%  en  poids. 

8.  La  composition  de  resine  thermoplastique  selon  la  revendication  7,  dans  laquelle  le  monomere 
vinyl-aromatique  a  substituant  a-alkyle  constitutif  du  copolymere  [A]  est  I'a-methylstyrene. 

55  9.  La  composition  de  resine  thermoplastique  selon  la  revendication  7,  dans  laquelle  le  cyanure 
vinylique  monomere  constitutif  du  copolymere  [A]  est  I'acrylonitrile. 

10.  La  composition  de  resine  thermoplastique  selon  la  revendication  7,  dont  on  a  produit  le 
copolymere  [A]  tout  en  maintenant  le  pH  du  systeme  de  polymerisation  dans  I'intervalle  de  9,5  a  11,5 
jusqu'a  ce  que  le  taux  de  conversion  atteigne  au  moins  30%. 

60  11.  La  composition  de  resine  thermoplastique  selon  la  revendication  7,  dont  on  a  produit  le 
copolymere  [A]  en  utilisant,  comme  emulsionnant  pour  la  polymerisation,  un  agent  tensio-actif  represente 
par  la  formule 
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RCOM 
II 
0  

dans  laquelle 
5  R  est  un  groupe  alkyle  ou  alkylene  en  C10a  C24  et  M  est  le  sodium  ou  le  potassium. 

12.  La  composition  de  resine  thermoplastique  selon  la  revendication  7,  dont  on  a  produit  le 
copolymere  [A]  en  utilisant,  comme  emulsionnant  pour  la  polymerisation,  un  agent  tensio-actif  represents 
par  la  formule 

10  0  
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20  dans  laquelle 
R  est  un  groupe  alkyle-ou  alkylene  en  C10  a  C24  et  M  est  le  sodium  ou  le  potassium. 
13.  La  composition  de  resine  thermoplastique  selon  la  revendication  7,  dans  laquelle  le  monomere 

monovinylaromatique  constitutif  du  copolymere  [B]  est  le  styrene  ou  I'a-methylstyrene. 
14.  La  composition  de  resine  thermoplastique  selon  la  revendication  7,  dans  laquelle  le  cyanure 

25  vinylique  monomere  constitutif  du  copolymere  [B]  est  I'acrylonitrile. 
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