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Description 

This  invention  relates  to  a  method  for  producing  a  rubber  modified  thermoplastic  resin  which  comprises 
mixing  a  graft  rubber  polymer  produced  by  graft  polymerisation  of  a  vinyl  monomer  on  a  rubber  and  a 

5  thermoplastic  resin  and  more  particularly  it  relates  to  a  method  for  efficiently  producing  a  rubber  modified 
thermoplastic  resin  superior  in  dispersibility  of  graft  rubber  polymer  particles  by  mixing  a  coagulated 
substance  of  a  graft  rubber  polymer  latex  and  a  thermoplastic  resin  in  the  presence  of  a  specific  organic 
agent  with  use  of  less  heat. 

Generally,  most  of  the  rubber  modified  thermoplastic  resins  represented  by  ABS  resins  are  those 
io  obtained  by  mixing  and  kneading  a  polymer  obtained  by  graft  polymerisation  of  a  vinyl  monomer  on  a 

rubber  latex  and  a  thermoplastic  resin.  Usually,  the  production  of  them  comprises  the  steps  of  emulsion 
graft  polymerization,  coagulation,  solidifying,  dehydration,  drying,  blending,  and  melt  extrusion.  The  emul- 
sion  graft  polymerisation  step  is  a  step  of  producing  a  graft  polymer  latex  by  emulsion  graft  polymerising  an 
acrylic  monomer,  vinyl  cyanide  monomer,  vinyl  aromatic  monomer,  etc.  on  a  diene  rubber  latex,  vinyl 

75  rubber  latex,  natural  rubber  latex,  silicone  rubber  latex  and  the  like.  The  coagulation  and  solidifying  are 
steps  of  adding  a  coagulant  such  as  polyvalent  salts  and  acids  to  the  graft  polymer  latex  to  destroy  the 
emulsion  state  and  coagulate  the  polymer  and  solidifying  the  polymer  into  rigid  powders.  The  dehydration 
and  drying  steps  are  steps  of  removing  the  aqueous  phase  from  the  mixture  of  the  powdered  polymer  and 
water  by  a  means  such  as  centrifugal  dehydration  or  the  like  and  further  drying  the  powders  by  a  means 

20  such  as  flow  drying  method  to  obtain  dry  powders.  The  blending  step  is  a  step  of  blending  said  dry 
powders  with  other  thermoplastic  resins  and  additives  such  as  stabilizer,  lubricant,  plasticizer,  etc.  The  melt 
extrusion  step  is  a  step  of  melting,  kneading  and  extruding  the  blend  materials  into  strands  by  a  screw 
extruder  and  pelletizing  them. 

One  of  the  problems  in  the  production  and  quality  of  the  products  brought  about  in  the  above  method  of 
25  producing  rubber  modified  thermoplastic  resins  comprising  the  above  steps  is  firstly  that  much  heat  is 

required.  This  is  because  of  the  use  of  a  large  quantity  of  hot-air  at  the  drying  step.  The  second  problem  is 
that  since  the  graft  rubber  polymer  particles  are  completely  coalesced  at  the  coagulating  and  solidifying 
steps,  a  large  amount  of  power  is  required  for  completely  dispersing  the  coalescing  graft  rubber  polymer 
particles  in  the  thermoplastic  resin  at  the  melting  and  kneading  procedures  after  the  blending  step.  In  the 

30  worst  case,  it  becomes  industrially  impossible  to  uniformly  disperse  the  graft  rubber  polymer  particles  in  the 
thermoplastic  resin. 

Some  proposals  have  been  made  to  improve  the  conventional  methods  of  production  of  rubber 
modified  thermoplastic  resins  which  have  problems  leading  to  reduction  of  industrial  competitiveness  and 
some  of  them  have  been  industrially  practised.  One  of  them  has  aimed  at  the  reduction  of  heat  used  at  the 

35  drying  step  and  utilized  a  screw  extruder  generally  called  a  dehydration  extruder  which  has  a  dehydration 
function.  The  proposed  methods  of  this  type  are  roughly  classified  into  those  according  to  which  the  blend 
of  the  graft  rubber  wet  powders  after  subjected  to  coagulation,  solidification  and  dehydration  and  other 
thermoplastic  resins  and  additives  or  the  graft  rubber  wet  powders  alone  is  fed  to  said  dehydration  extruder 
and  those  according  to  which  the  graft  rubber  polymer  latex  and  coagulant  together  with  other  thermoplastic 

40  resins  and  additives,  if  necessary,  are  fed  to  said  dehydration  extruder. 
According  to  these  methods  the  reduction  of  the  heat  used  can  be  expected  because  the  drying  step  at 

which  a  large  quantity  of  hot  air  is  used  is  omitted,  but  the  procedure  of  dispersing  homogeneously  the 
graft  rubber  polymer  particles  in  the  thermoplastic  resin  is  at  the  same  level  as  that  of  the  conventional 
techniques.  That  is,  according  to  the  former  methods  as  classified,  graft  rubber  polymer  particles  in 

45  completely  coalescing  state  are  treated  and  thus  these  methods  are  the  same  as  the  conventional  ones 
from  the  point  of  dispersion  of  particles.  According  to  the  latter  methods,  the  latex  and  coagulant  are  firstly 
mixed  in  a  treating  apparatus  and  then  subjected  to  dehydration  at  about  100°C  or  lower  and  at  this  time 
the  graft  rubber  polymer  particles  are  ordinarily  in  the  coalescing  state.  Thereafter,  with  elevation  of 
temperature  the  particles  melt  with  the  thermoplastic  resin  are  subjected  to  the  kneading  procedure.  Thus, 

50  these  methods  are  different  from  the  former  methods  only  in  the  state  of  the  starting  materials  supplied  and 
are  similarly  the  same  as  the  conventional  techniques  with  respect  to  the  dispersion  of  particles. 

There  have  been  further  proposed  a  method  where  a  latex  of  graft  rubber  polymer,  a  coagulant  and  a 
monomer  are  mixed  to  form  a  two-phase  mixture  consisting  of  an  organic  phase  and  an  aqueous  phase, 
then  the  aqueous  phase  is  removed  and  the  monomer  contained  in  the  organic  phase  is  polymerized,  and 

55  another  method  where  the  monomer  is  polymerized  without  removing  the  aqueous  phase  from  the  two- 
phase  mixture,  then  the  aqueous  phase  is  removed  and  the  polymer  is  dried.  These  methods  are  free  from 
the  state  where  the  graft  rubber  polymer  particles  completely  coalesce  with  each  other  and  hence  are 
distinguishable  from  the  above  method  using  the  dehydration  extruder  on  the  dispersion  of  particles. 
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However,  in  the  former  method  it  is  necessary  to  polymerize  the  high  viscous  mixture  of  graft  polymer  and 
monomer  without  bringing  about  run-away  reaction  and  thus  this  method  has  difficulties  in  apparatus  and 
operation  and  is  not  necessarily  a  superior  method.  Besides,  the  content  of  the  rubber  component  in  rubber 
modified  thermoplastic  resins  has  a  great  effect  on  the  basic  properties  of  the  resins  and  for  this  reason  it  is 

5  impossible  to  employ  the  technique  by  which  polymerization  is  accomplished  at  a  low  conversion  of  high 
fluctuation  of  the  conversion  as  in  the  usual  bulk  polymerization  and  the  remaining  monomer  is  removed  by 
devolatizing  and  the  reaction  must  be  proceeded  until  a  high  conversion  where  the  fluctuation  of  the 
conversion  is  low  is  attained.  Therefore,  the  reactants  become  highly  viscous  and  the  temperature  becomes 
high  as  compared  with  even  the  general  bulk  polymerization  process  and  so  handling  of  them  becomes 

io  very  difficult.  On  the  other  hand,  according  to  the  latter  method,  the  monomer  is  polymerized  by  suspension 
polymerization  and  the  viscosity  of  the  reactants  is  low  and  the  heat  of  reaction  can  be  easily  removed,  but 
dehydration  and  drying  steps  are  required  and  this  method  is  also  not  an  excellent  method  like  the  former 
method. 

As  mentioned  hereinabove,  many  proposals  have  been  made  for  the  production  of  rubber  modified 
is  thermoplastic  resins.  However,  at  present,  there  have  not  yet  been  provided  methods  according  to  which 

both  the  homogeneous  dispersion  of  graft  rubber  polymer  particles  which  is  essential  for  the  development 
of  the  basic  properties  of  the  resins  and  the  reduction  of  heat  required  are  simultaneously  attained  and  the 
desired  resins  of  high  quality  and  high  competitiveness  can  be  obtained. 

Under  the  circumstances,  in  an  attempt  to  solve  the  problems  in  the  conventional  methods,  the 
20  inventors  have  proposed  methods  for  the  production  of  rubber  modified  thermoplastic  resins  which  make  it 

possible  to  attain  homogeneous  dispersion  of  graft  rubber  polymer  particles  in  thermoplasitc  resin  and 
which  further  make  it  possible  ot  save  energy  (cf.  JP-A-61  -266452  and  J  P-A-62-  149754  and  US-A- 
4690974).  As  a  result  of  the  inventors'  further  research,  they  have  found  a  method  which  makes  it  possible 
to  reduce  the  amount  of  the  organic  agent  and  quantity  of  heat  required  for  removal  of  the  organic  agent 

25  and  to  improve  the  productivity  of  apparatuses  used  and  qualitiy  of  products  with  maintaining  the 
advantages  of  the  above  methods. 

That  is,  this  invention  provides  a  method  for  producing  a  rubber  modified  thermoplastic  resin  compris- 
ing  a  graft  rubber  polymer  (1)  produced  by  emulsion  graft  polymerization  of  a  vinyl  monomer  on  a  rubber 
latex,  a  thermoplasitc  resin  (2)  and  a  thermoplastic  resin  (3)  which  comprises  caring  out  successively  the 

30  following  steps: 
(I)  a  step  of  mixing  the  following  (A),  (B),  (C)  and  thermoplastic  resin  (2): 

(A)  a  latex  of  graft  rubber  polymer  (1), 
(B)  an  organic  agent  which  is  capable  of  dissolving  thermoplastic  resin  (2)  and  has  a  solubility  in 
water  of  5%  by  weight  or  less  at  a  temperature  at  which  (A),  (B),  (C)  and  thermoplastic  resin  (2)  are 

35  mixed,  the  amount  of  the  organic  agent  being  10-600%  by  weight  of  polymer  (4)  which  is  the  sum  of 
the  graft  rubber  polymer  (1)  and  thermoplastic  resin  (2)  and  the  amount  of  the  thermoplastic  resin  (2) 
being  such  that  a  homogeneous  dispersion  is  obtained  and  reflocculation  is  prevented, 
(C)  a  water  soluble  agent  capable  of  coagulating  the  latex  (A),  the  amount  of  this  agent  being  10%  by 
weight  or  less  of  graft  rubber  polymer  (1); 

40  (II)  a  step  of  separating  and  removing  an  aqueous  phase  from  a  two  phase  mixture  obtained  in  the 
mixing  step  (I); 
(III)  a  step  of  mixing  the  mixture  from  which  the  aqueous  phase  has  been  removed  at  step  (II)  with  a  part 
or  none  of  thermoplastic  resin  (3); 
(IV)  a  step  of  removing,  by  a  thermal  means,  the  whole  or  a  part  of  the  organic  agent  (B)  and  remaining 

45  water  from  the  mixture  obtained  at  step  (III) 
or  removing  the  whole  or  a  part  of  the  organic  agent  (B)  and  remaining  water  from  the  mixture  from 

which  the  aqueous  phase  has  been  removed  at  step  (II)  when  thermoplastic  resin  (3)  has  not  been  mixed 
at  step  (III); 
(V)  a  step  of  mixing  the  remainder  of  the  thermoplastic  resin  (3)  when  a  part  of  the  thermoplastic  resin 

50  (3)  has  been  mixed  at  step  (III) 
or  mixing  the  whole  of  the  thermoplastic  resin  (3)  when  the  thermoplastic  resin  (3)  has  not  been 

mixed  at  step  (III);  and 
(VI)  a  step  of  removing  the  remainder  of  the  organic  agent  (B)  from  the  mixture  obtained  at  step  (V) 
when  a  part  of  the  organic  agent  (B)  has  been  removed  at  step  (IV). 

55  Further,  this  invention  provides  a  method  for  producing  a  rubber  modified  thermoplasic  resin  comprising 
a  graft  rubber  polymer  (1)  produced  by  emulsion  graft  polymerization  of  a  vinly  monomer  on  a  rubber  latex, 
a  thermoplastic  resin  (2)  and  a  thermoplastic  resin  (3)  which  comprises  carrying  out  successively  the 
following  steps: 

3 
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(I)  a  step  of  mixing  the  following  (A),  (B)  and  (C): 
(A)  a  latex  of  graft  rubber  polymer  (1), 
(B)  an  organic  agent  which  is  capable  of  dissolving  thermoplastic  resin  (2)  and  has  a  solubility  in 
water  of  5%  by  weight  or  less  at  a  temperature  at  which  (A),  (B),  (C)  are  mixed,  the  amount  of  the 

5  organic  agent  being  10-600%  by  weight  of  polymer  (4)  which  is  the  sum  of  the  graft  rubber  polymer 
(1)  and  thermoplastic  resin  (2)and  the  amount  of  the  thermoplastic  resin  (2)  being  such  that  a 
homogeneous  dispersion  is  obtained  and  reflocculation  is  prevented, 
(C)  a  water  soluble  agent  capable  of  coagulating  the  latex  (A),  the  amount  of  this  agent  being  10%  by 
weight  or  less  of  graft  rubber  polymer  (1); 

io  (II)  a  step  of  separating  and  removing  an  aqueous  phase  from  a  two  phase  mixture  obtained  in  the 
mixing  step  (I),  then  mixing  thermoplastic  resin  (2)  with  the  mixture  from  which  the  aqueous  phase  has 
been  removed; 
(III)  a  step  of  mixing  the  mixture  obtained  at  step  (II)  with  the  whole,  a  part  or  none  of  thermoplastic  resin 
(3); 

is  (IV)  a  step  of  removing,  by  a  thermal  means,  the  whole  or  a  part  of  the  organic  agent  (B)  and  remaining 
water  from  the  mixture  obtained  at  step  (III) 

or  removing  the  whole  or  a  part  of  the  organic  agent  (B)  and  remaining  water  from  the  mixture  from 
which  the  aqueous  phase  has  been  removed  at  step  (II)  when  thermoplastic  resin  (3)  has  not  been  mixed 
at  step  (III); 

20  (V)  a  step  of  mixing  the  remainder  of  the  thermoplastic  resin  (3)  when  a  part  of  the  thermoplastic  resin 
(3)  has  been  mixed  at  step  (III) 

or  mixing  the  whole  of  the  thermoplastic  resin  (3)  when  the  thermoplastic  resin  (3)  has  not  been 
mixed  at  step  (III);  and 
(VI)  a  step  of  removing  the  remainder  of  the  organic  agent  (B)  from  the  mixture  obtained  at  step  (V) 

25  when  a  part  of  the  organic  agent  (B)  has  been  removed  at  step  (IV). 
The  rubber  latex  used  in  this  invention  includes  all  of  those  which  have  been  used  as  the  raw  materials 

for  rubber  modified  thermoplastic  resins.  As  examples  thereof,  mention  may  be  made  of  latices  of  diene 
rubbers  such  a  polybutadiene,  polyisoprene  or  SBR,  those  of  olefin  rubbers  such  as  ethylene-propylene 
rubber  or  ethylene-vinyl  acetate  rubber,  those  of  acrylic  rubbers  such  a  polyethyl  methacrylate,  polyethyl 

30  acrylate,  polybutyl  methacrylate  or  polybutyl  acrylate  and  those  of  silicone  rubbers  such  as  polydimethyl- 
siloxane.  These  rubber  latices  may  be  used  singly  or  in  combination  of  two  or  more,  in  addition  to  those  as 
enumerated  above  there  may  be  used  any  latices  of  polymers  having  a  rubber  elasticity  at  the  temperatures 
at  which  the  rubber  modified  thermoplastic  resins  to  be  produced  are  used. 

It  is  very  difficult  to  homogeneously  disperse  the  rubber  particles  contained  in  the  rubber  latices  as 
35  mentioned  above  in  thermoplastic  resins  by  the  conventional  methods  and  even  if  it  becomes  possible, 

satisfactory  properties  cannot  be  developed  due  to  bad  compatibility  between  rubber  and  thermoplastic 
resin.  Therefore,  graft  polymerization  is  employed  as  a  means  to  improve  the  compatibility  and  to  make 
possible  the  dispersion  of  rubber  particles  thereby  to  develop  excellent  properties. 

Vinyl  monomers  are  used  for  this  graft  polymerization  because  the  polymerization  method  is  an 
40  emulsion  radical  polymerization  and  it  is  common  to  choose  the  optimum  vinyl  monomer  considering  the 

compatibility  and  adhesion  with  the  thermoplastic  resin  to  be  blended.  The  same  thing  can  also  be  applied 
to  this  invention.  Thus,  the  vinyl  monomers  used  in  this  invention  for  graft  polymerization  on  rubbers  include 
those  which  have  been  hitherto  used,  namely,  vinyl  cyanide  monomers  such  as  acrylonitrile  or 
methacrylonitrile,  vinyl  aromatic  monomers  such  as  styrene  or  a-methyl  styrene,  methacrylates  such  as 

45  methyl  methacrylate  or  phenyl  methacrylate,  halogenated  vinyl  monomers  such  as  methyl  chloroacrylate  or 
2-chloroethyl  methacrylate. 

The  thermoplastic  resins  (2)  used  in  this  invention  include  all  of  those  which  are  soluble  in  the  organic 
agents  mentioned-hereinafter  and  typical  examples  thereof  are  acrylonitrile-styrene  copolymers, 
acrylonitrile-a-methylstyrene  copolymers,  acrylonitrile-a-methylstyrene-N-phenylmaleimide  copolymers, 

50  polystyrenes,  polymethyl  methacrylate,  polyvinyl  chloride,  polycarbonate,  polysulfone,  polyethylene  tereph- 
thalate  and  polytetramethylene  terephthalate. 

As  thermoplastic  resins  (3),  mention  may  be  made  of  those  which  satisfy  the  same  conditions  as  for  the 
thermoplastic  resins  (2)  and  examples  thereof  are  the  same  as  those  of  thermoplastic  resins  (2). 

Thermoplastic  resins  (2)  and  (3)  used  may  be  the  same  or  different. 
55  It  is  preferred  to  use  these  thermoplastic  resins  (2)  and  (3)  in  the  form  of  powder  or  bead. 

The  organic  agents  (B)  used  in  this  invention  are  those  which  have  a  solubility  in  water  of  5%  by  weight 
or  less,  preferably  2%  by  weight  or  less  at  a  temperature  (D)  at  which  latex  (A)  of  graft  rubber  polymer  (1) 
(referred  to  as  "latex  (A)"  hereinafter),  organic  agent  (B),  water  soluble  agent  (C)  and  thermoplastic  resin  (2) 

4 
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are  mixed,  preferably  at  25  °C,  and  which  can  dissolve  said  thermoplastic  resin  (2).  This  organic  agent  is 
used  in  an  amount  of  10  -  600%,  preferably  20  -  200%  by  weight  of  all  polymers  (4)  which  are  the  sum  of 
the  graft  rubber  polymer  (1)  and  thermoplastic  resin  (2). 

When  the  solubility  of  the  organic  agent  (B)  in  water  at  25  °  C  is  more  than  5%  by  weight,  the  aqueous 
5  phase  of  the  two  phases  separated  in  the  mixture  becomes  cloudy. 

When  the  amount  of  the  organic  agent  (B)  is  less  than  10%  by  weight  of  all  the  polymers  (4)  which  are 
the  sum  of  the  graft  rubber  polymer  (1)  contained  in  latex  (A)  and  thermoplastic  resin  (2),  the  effect  aimed 
at  in  this  invention  cannot  be  developed.  On  the  other  hand,  when  the  organic  agent  (B)  is  used  in  an 
amount  of  more  than  600%  by  weight  of  all  the  polymers  (4),  a  large  quantity  of  heat  is  required  for  removal 

io  of  the  organic  agent.  These  are  not  preferred  from  the  industrial  viewpoint. 
As  examples  of  the  organic  agents  (B)  used  in  this  invention,  mention  may  be  made  of  non- 

polymerizable  organic  agents  such  as  petroleum  ether,  benzene,  toluene,  xylene,  ethylbenzene,  diethylben- 
zene,  p-cymene,  tetralin,  methylene  chloride,  chloroform,  carbon  tetrachloride,  trichlene,  chlorobenzene, 
epichlorohydrin,  methyl-n-propyl  ketone,  acetophenone,  n-propyl  acetate,  n-butyl  acetate  or  1-nitropropane, 

is  and  polymerizable  organic  agents  such  as  styrene,  methyl  methacrylat  or  a-methylstyrene.  Any  organic 
agents  which  satisfy  the  above  conditions  may  be  used  singly  or  in  combination  of  two  or  more. 

The  water  soluble  agents  (C)  having  coagulating  ability  used  in  this  invention  include  any  materials 
which  are  water  soluble  and  have  an  ability  to  coagulate  the  latex  (A)  of  graft  rubber  polymer  used  and  is 
used  in  an  amount  of  10%  by  weight  or  less,  preferably  5%  by  weight  or  less,  more  preferably  3%  by 

20  weight  or  less  of  said  graft  rubber  polymer  (1)  for  not  causing  deterioration  of  the  quality  of  the  resins  to  be 
produced.  Generally,  the  water  soluble  agent  (C)  is  used  in  an  amount  of  at  least  0.2%  by  weight.  As 
examples  of  the  water  soluble  agents  (C),  mention  may  be  made  of  salts  of  polyvalent  metals  such  as 
aluminum  sulfate,  aluminum  chloride,  aluminum  nitrate,  magnesium  sulfate,  calcium  chloride,  calcium 
nitrate,  inorganic  acids  such  as  sulfuric  acid,  hydrochloric  acid,  nitric  acid,  and  organic  acids  such  as  acetic 

25  acid  or  propionic  acid. 
When  the  latex  (A),  the  organic  agent  (B),  the  water  soluble  agent  (C)  and,  if  necessary,  the 

thermoplastic  resin  (2)  are  mixed  at  step  (I),  the  resulting  mixture  separates  into  an  organic  phase 
comprising  the  graft  rubber  polymer  (1),  the  thermoplastic  resin  (2)  (if  mixed),  the  organic  agent  (B)  and  a 
slight  amount  of  a  polymerization  assistant  soluble  in  said  organic  agent  and  an  aqueous  phase  comprising 

30  the  water  soluble  agent,  water  and  a  slight  amount  of  water  soluble  polymerization  assistant. 
There  is  no  special  limitation  in  the  order  of  mixing  of  latex  (A),  organic  agent  (B),  water  soluble  agent 

(C)  and  thermoplastic  resin  (2)  (if  mixed)  at  step  (I),  but  preferably  they  are  mixed  in  the  order  of  latex  (A), 
water  soluble  agent  (C),  thermoplastic  resin  (2)  (if  mixed)  and  organic  agent  (B)  or  latex  (A)  and  water 
soluble  agent  (C)  are  mixed  and  then  the  resulting  mixture  is  mixed  with  organic  agent  (B)  alone  or  a 

35  mixture  of  the  organic  agent  (B)  and  thermoplastic  resin  (2). 
The  method  of  this  invention  has  a  great  characteristic  in  mixing  the  thermoplastic  resin  dividedly  as 

thermoplastic  resin  (2)  and  thermoplastic  resin  (3). 
Thermoplastic  resin  (2)  which  is  mixed  with  graft  rubber  polymer(1)  at  step  (I)  or  after  the  removal  of  the 

aqueous  phase  from  the  two-phase  mixture  at  step  (II)  has,  in  the  presence  of  specific  amount  of  an  organic 
40  agent,  the  function  to  homogeneously  disperse  graft  rubber  polymer  particles  contained  in  graft  rubber 

polymer  (1)  in  the  final  rubber  modified  thermoplastic  resin  to  prevent  the  reflocculation  of  the  graft  rubber 
polymer  particles  which  causes  insufficient  dispersion  at  the  subsequent  steps.  In  order  to  develop  such 
functions  of'homogeneous  dispersion"  and  "prevention  of  reflocculation",  there  are  the  following  two 
important  requirements: 

45  1)  the  amount  of  thermoplastic  resin  (2)  has  to  be  more  than  a  specific  amount  of  graft  rubber  polymer 
(1),  except  when  the  graft  rubber  polymer  (1)  contains  a  large  amount  of  free  polymers  mentioned 
hereinafter;  and 
2)  an  organic  agent  is  present  in  an  amount  more  than  a  specific  amount  being  present  when 
thermoplastic  resin  (2)  and  graft  rubber  polymer  (1)  are  mixed. 

50  The  addition  amount  of  thermoplastic  resin  (2)  varies  depending  on  the  kind  of  graft  rubber  polymer  (1) 
and  the  properties  desired  for  the  final  rubber  modified  thermoplastic  resin  product,  but  suitably  is  less  than 
the  total  amount  of  any  thermoplastic  resins  contained  in  the  rubber  modified  thermoplastic  resin  products. 
When  the  total  amount  of  the  thermoplastic  resin  necessary  for  producing  the  rubber  modified  thermoplastic 
resin  product  is  added  as  thermoplastic  resin  (2),  a  large  amount  of  organic  agent  is  required  for  a 

55  homogeneous  dispersion  of  graft  rubber  polymer  particles  in  thermoplastic  resin  (2)  and  the  amount  of  the 
organic  agent  to  be  removed  at  step  (IV)  and/or  step  (VI)  increases  resulting  in  an  increase  in  heat  energy 
necessary  for  the  removal.  There  is  also  an  increase  in  the  amount  of  polymer  to  be  mixed  for 
homogeneous  dispersion  of  graft  rubber  particles  of  graft  rubber  polymer  (1)  and  thus  there  is  the 
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disadvantage  that  the  energy  for  mixing  increases  to  cause  a  reduction  of  productivity  of  the  mixing 
apparatus.  In  order  to  eliminate  these  disadvantages,  according  to  this  invention,  the  thermoplastic  resin  (3) 
and  the  thermoplastic  resin  (2)  which  is  soluble  in  organic  agent  (B)  and  necessary  to  homogeneously 
disperse  graft  rubber  polymer  particles  are  dividedly  mixed  with  other  components  as  thermoplastic  resins 

5  necessary  for  the  production  of  rubber  modified  thermoplastic  resin  products. 
Although  the  thermoplastic  resin  (2)  is  mixed  at  step  (I)  in  principle,  it  is  sometimes  preferably  mixed 

after  the  removal  of  the  aqueous  phase  from  the  two-phase  mixture  at  step  (II)  depending  upon  the  affinity 
between  the  graft  rubber  polymer  (1)  and  the  organic  agent  (B)  used.  When  the  affinity  between  the  graft 
rubber  polymer  (1)  and  the  organic  agent  (B)  is  too  great,  if  thermoplastic  resin  (2)  is  added  after  the 

io  aqueous  phase  has  been  removed  from  the  two-phase  mixture  at  step  (II)  free  of  thermoplastic  resin  (2),  it 
sometimes  occurs  that  the  dissolving  and  mixing  effects  of  the  organic  agent  (B)  are  insufficient  and  the 
thermoplastic  resin  (2)  is  not  fully  mixed  to  result  in  an  insufficient  dispersion  of  the  graft  rubber  polymer 
particles  in  the  thermoplastic  resin  (2).  In  this  case,  the  organic  agent  (B)  is  added  to  the  mixture  before  the 
aqueous  phase  is  removed  therefrom  and  the  graft  rubber  polymer  (1)  and  the  thermoplastic  resin  (2) 

is  coexist. 
On  the  other  hand,  since  the  volumetric  proportion  of  the  aqueous  phase  in  the  two-phase  mixture  is 

usually  the  same  as  or  more  than  that  of  the  organic  phase  at  step  (I),  addition  of  thermoplastic  resin  (2) 
after  the  aqueous  phase  has  been  removed  from  the  two-phase  mixture  has  the  advantage  of  increase  of 
volumetric  efficiency  of  apparatuses  employed  at  step  (I)  because  the  aqueous  phase  and  the  thermoplastic 

20  resin  (2)  do  not  coexist. 
At  step  (II),  the  aqueous  phase  and  the  organic  phase  are  separated  from  the  two-phase  mixture 

obtained  in  step  (I).  For  the  separation,  there  may  be  used  the  common  means  such  as  decantation, 
centrifugal  dehydration,  or  press  dehydration. 

In  case  thermoplastic  resin  (2)  is  not  mixed  at  step  (I),  the  thermoplastic  resin  (2)  is  mixed,  after  step 
25  (II),  with  the  organic  phase  obtained  at  step  (II). 

At  step  (III),  the  mixture  from  which  the  aqueous  phase  has  been  removed  at  step  (II)  is  mixed  with  the 
thermoplastic  resin  (3). 

All  of  the  thermoplastic  resin  (3)  may  be  mixed  at  step  (III)  or  a  part  thereof  may  be  mixed  at  step  (III) 
and  the  remainder  may  be  mixed  at  step  (V).  The  thermoplastic  resin  (3)  mixed  at  step  (III)  has  the  function 

30  of  reducing  coloration  of  the  mixture  at  the  next  step  (IV).  That  is,  at  step  (IV),  usually  organic  agent  (B)  in 
the  mixture  and  the  remaining  water  are  devolatilized  by  heating  the  mixture  and,  if  necessary,  under 
reduced  pressure.  Upon  removal  of  organic  agent  (B)  from  the  mixture,  the  dissolving  or  plasticizing  effect 
of  organic  agent  (B)  disappears  and  the  mixture  at  this  stage  shows  melt  flow  behavior  as  polymer  (5)  which 
is  a  mixture  of  graft  rubber  polymer  (1),  thermoplastic  resin  (2)  and  thermoplastic  resin  (3).  Normally,  such 

35  operation  of  step  (IV)  is  carried  out  in  an  extruder  and  in  order  to  smoothly  carry  out  the  treatment  of  the 
mixture  in  the  extruder,  temperature  of  the  mixture  must  be  higher  than  the  flow  starting  temperature  of 
polymer  (5).  Further,  evaporation  of  organic  agent  (B)  and  the  remaining  water  is  effected  within  a  relatively 
short  period  and  supply  of  heat  from  outside  and  heating  by  shearing  heat  cannot  be  so  expected. 
Considering  that  most  of  the  evaporation  latent  heat  of  organic  agent  (B)  and  the  remaining  water  must  be 

40  provided  by  the  sensible  heat  due  to  the  reduction  of  temperature  of  the  mixture,  the  mixture  must  be 
heated  to  a  temperature  considerably  higher  than  the  flow  starting  temperature  of  polymer  (5). 

However,  the  rubber  component  contained  in  the  graft  rubber  polymer  (1),  especially  diene  rubbers 
such  as  polybutadiene  is  deteriorated  with  heat  and  colored  yellow  when  subjected  to  the  above-mentioned 
high  temperature.  This  yellowing  phenomenon  is  especially  conspicuous  with  increase  in  the  amount  of  the 

45  rubber  component  in  polymer  (5)  and  is  further  conspicuous  especially  when  the  amount  of  the  diene 
rubber  component  exceeds  40%  by  weight.  That  is,  even  if  products  of  the  same  rubber  content  are  to  be 
produced,  the  coloring  state  of  a  product  prepared  by  subjecting  polymer  (5)  containing  a  greater  amount  of 
rubber  component  to  the  treatment  of  step  (IV)  and  then  mixing  the  thermoplastic  resin  (3)  at  step  (V)  is 
inferior  to  that  of  a  product  prepared  by  mixing  the  thermoplastic  resin  (3)  at  step  (III)  to  reduce  the  amount 

50  of  the  rubber  component  contained  in  polymer  (5)  and  subjecting  it  to  the  treatment  of  step  (IV).  Therefore, 
from  the  point  of  reducing  the  coloring  degree  of  the  rubber  modified  thermoplastic  resin  product,  it  is 
preferred  to  mix  at  least  a  part  of  the  thermoplastic  resin  (3)  at  step  (III). 

It  is  desirable  that  the  amount  of  the  organic  agent  remaining  in  the  rubber  modified  thermoplastic  resin 
products  is  as  small  as  possible  because  if  a  large  amount  of  the  organic  agent  remains,  the  heat 

55  deformation  temperature  and  hardness  of  the  products  decrease  due  to  the  plasticizing  effect  of  the  organic 
agent  and  furthermore,  bubbles  of  vapor  of  the  organic  agent  are  incorporated  in  the  molded  products 
during  molding  and  there  may  be  a  problem  of  toxicity  of  the  organic  agent  for  food  use.  Ordinarily,  it  is 
necessary  to  reduce  the  amount  of  the  remaining  organic  agent  to  less  than  1  %  by  weight,  desirably  0.5% 
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by  weight.  For  this  "function  for  reduction  of  the  concentration  of  the  remaining  organic  agent",  it  is 
preferred  to  mix  the  thermoplastic  resin  (3)  at  step  (V).  The  reason  is  considered  to  be  in  the  devolatilization 
rate  of  the  organic  agent  from  the  mixture  of  the  polymer  and  the  organic  agent.  That  is,  in  case  of  high 
concentration  of  the  organic  agent  in  the  mixture,  the  organic  agent  can  be  removed  relatively  rapidly  by 

5  raising  the  temperature  of  the  mixture  to  higher  than  the  boiling  point  of  the  organic  agent.  However,  when 
the  concentration  of  the  organic  agent  in  the  mixture  decreases  and  reaches  about  5  -  1  %  by  weight  or  less 
(which  may  vary  depending  on  the  combination  of  polymer  and  organic  agent),  the  devolatilization  rate  of 
the  organic  agent  is  nearly  proportionate  to  the  concentration  of  the  organic  agent  in  the  mixture  and  thus 
sharply  decreases  to  make  it  difficult  to  devolatilize  the  organic  agent  from  the  mixture. 

io  Further,  as  the  devolatilization  rate  of  the  organic  agent  is  higher  from  the  graft  rubber  polymer  than 
from  the  thermoplastic  resin,  it  is  desirable  to  carry  out  the  devolatilization  operation  of  the  organic  agent  in 
the  area  where  the  concentration  of  the  graft  rubber  polymer  in  the  mixture  is  high.  (The  reason  is  not  clear, 
but  this  seems  because  affinity  of  the  graft  rubber  polymer  to  the  organic  agent  is  smaller  than  that  of  the 
thermoplastic  resin.).  Therefore,  advantageously,  the  treatment  of  step  (IV)  is  carried  out  without  mixing  the 

is  thermoplastic  resin  (3)  and  the  concentration  of  the  organic  agent  in  the  mixture  is  reduced  to  less  than  5- 
1  %  by  weight  and  thereafter,  the  thermoplastic  resin  (3)  is  mixed  at  step  (V)  to  dilute  the  organic  agent  in 
the  mixture. 

Therefore,  it  is  most  desirable  to  mix  the  thermoplastic  resin  (3)  dividedly  at  step  (III)  and  step  (V)  to 
harmonize  the  above  mentioned  "function  for  reduction  of  coloration"  and  "function  for  reduction  of 

20  concentration  of  remaining  organic  agent". 
Step  (IV)  is  a  step  of  removing  a  part  or  the  whole  of  the  organic  agent  (B)  and  the  remaining  water 

from  the  mixture  obtained  at  step  (III)  (an  organic  phase  mainly  composed  of  graft  rubber  polymer  (1), 
thermoplastic  resin  (2)  and/or  thermoplastic  resin  (3)  and  organic  agent  (B))  by  the  conventional  de- 
volatilizing  methods  including  thermal  means.  Generally,  substantially  all  of  the  organic  agent  (B)  is 

25  removed  at  this  step  (IV),  but  if  a  part  of  the  organic  agent  (B)  is  removed  to  leave  the  remainder  in  the 
mixture,  mixing  of  the  mixture  and  the  thermoplastic  resin  (3)  at  step  (V)  can  be  easily  accomplished.  That 
is,  generally,  the  melt  viscosity  of  a  thermoplastic  resin  containing  a  graft  rubber  polymer  is  greatly  different 
from  that  of  the  thermoplastic  polymer  to  be  mixed  because  the  graft  rubber  polymer  particles  are  not  fluid. 
The  melt-mixing  of  two  polymers  greatly  different  in  melt  viscosity  requires  much  power.  On  the  other  hand, 

30  in  the  presence  of  an  agent  capable  of  dissolving  polymers,  the  polymers  have  a  property  as  a  solution  and 
so  mixing  of  even  such  polymers  greatly  different  in  melt  viscosity  is  very  easy. 

Step  (V)  is  a  step  of  mixing  the  remainder  of  the  thermoplastic  resin  (3)  with  the  mixture  from  which  a 
part  or  all  of  the  organic  agent  (B)  has  been  devolatilized  at  step  (IV).  In  case  substantially  all  of  the  organic 
agent  (B)  is  removed  at  step  (IV),  the  mixture  obtained  at  step  (IV)  and  the  thermoplastic  resin  (3)  are  mixed 

35  at  this  step  (V)  to  produce  the  desired  rubber  modified  thermoplastic  resin. 
In  case  only  a  part  of  the  organic  agent  (B)  is  removed  at  step  (IV),  as  mentioned  hereinabove, 

generally,  the  melt  viscosity  of  the  rubber  modified  thermoplastic  resin  containing  graft  rubber  polymer  (1) 
[a  mixture  of  graft  rubber  polymer  (1)  and  thermoplastic  resin  (3)  (there  may  be  the  case  where  the 
thermoplastic  resin  (3)  is  not  present)]  is  greatly  different  from  that  of  the  thermoplastic  resin.  The  organic 

40  agent  (B)  is  removed  to  such  an  extent  that  the  mixture  obtained  at  step  (IV)  and  thermoplastic  resin  (3)  can 
be  easily  mixed  at  this  step  (V). 

Step  (VI)  is  a  step  of  removing  substantially  all  of  organic  agent  (B)  from  the  mixture  obtained  at  step 
(V)  when  only  a  part  of  organic  agent  (B)  is  removed  at  step  (IV)  and  the  desired  rubber  modified 
thermoplastic  resin  is  produced. 

45  According  to  this  invention  there  can  be  produced  a  rubber  modified  thermoplastic  resin  excellent  in 
quality  and  containing  substantially  no  organic  agent  (B),  namely,  the  content  of  organic  agent  (B)  being 
less  than  1%  by  weight,  desirably  less  than  0.5%  by  weight.  Furthermore,  this  invention  may  include  a 
devolatilizing  step  subsequent  to  step  (V)  or  (VI)  to  remove  volatile  components  such  as  remaining 
monomers  contained  in  the  thermoplastic  resin  (3)  mixed  at  step  (V). 

50  The  reason  why  the  graft  rubber  polymer  particles  can  be  homogeneously  dispersed  in  the  thermoplas- 
tic  resin  according  to  this  invention  is  considered  that  the  graft  rubber  polymer  particles  are  always  in  the 
dispersed  or  softly  agglomerated  state  through  the  course  of  production  until  a  final  product  without  the 
conventional  step  at  which  the  graft  rubber  polymer  particles  completely  adhere  to  each  other.  Furthermore, 
this  invention  does  not  require  the  use  of  dryers  which  has  caused  a  large  quantity  of  heat  loss  and  makes 

55  possible  the  production  by  the  common  devices  having  devolatizing  function  such  as  vented  extruders,  film 
type  evaporators,  etc.  Thus,  this  invention  makes  a  great  contribution  on  production  cost  to  the  rubber 
modified  thermoplastic  resin  industries. 
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The  following  examples  and  reference  examples  illustrate  the  method  of  this  invention  and  effects 
attained  by  this  invention.  The  parts  in  these  examples  and  reference  examples  are  all  by  weight. 

Examples  1  -  4 
5 

Acrylonitrile  and  styrene  were  graft  polymerized  on  polybutadiene  latex  of  0.36  urn  in  average  particle 
diameter  in  accordance  with  the  formulation  of  Table  1  to  obtain  a  latex  of  graft  rubber  polymer. 

Table  1 
10 

Polybutadiene  latex  114.3  parts 
(polybutadiene  40  parts) 
Acrylonitrile  15  parts 
Styrene  45  parts 
Sodium  laurate  0.5  part 
Sodium  hydroxide  0.01  part 
Rongalite  0.2  part 
Ferrous  sulfate  0.002  part 
EDTA-di-sodium  salt  0.1  part 
Tertiary-butyl  hydroperoxide  0.3  part 
Lauryl  mercaptan  0.3  part 
Deinonized  water  125  parts 
Polymerization  temperature  70  °  C 
Polymerization  time  240  minutes 

An  acrylonitrile-styrene  copolymer  as  a  thermoplastic  resin  (2)  and  thermoplastic  resin  (3)  was  prepared 
in  accordance  with  the  formulation  of  Table  2. 

30  Table  2 

Acrylonitrile  25  parts 
Styrene  75  parts 
Azobisisobutyronitrile  0.3  part 
Lauryl  mercaptan  0.5  part 
Polyvinyl  alcohol  (polymerization  degree  900)  0.07  part 
Sodium  sulfate  0.3  part 
Water  250  parts 
Polymerization  temperature  75  °  C 
Polymerization  time  240  minutes 

After  completion  of  polymerization,  the  resultant  suspension  of  the  acrylonitrile-styrene  copolymer  was 
subjected  to  centrifugal  dehydration  and  dried  at  80  °  C  to  obtain  a  powder  of  said  copolymer. 

45  Then,  300  parts  of  said  latex  of  graft  rubber  polymer,  said  powder  of  the  copolymer  in  an  amount  as 
indicated  in  column  3  of  Table  3,  toluene  in  an  amount  as  indicated  in  column  2  of  Table  3,  1000  parts  of  a 
dilute  0.1  wt%  aqueous  sulfuric  acid  solution,  0.1%  by  weight  (based  on  the  weight  of  all  the  polymers)  of 
Irganox®  1076  (trademark  for  aging  resister  of  Ciba-Geigy  Co.)  and  0.5%  by  weight  (based  on  weight  of  all 
the  polymers)  of  Armide®  HT  (trademark  for  molding  assistant  of  Lion  Armour  Co.)  were  mixed  to  obtain  a 

50  mixture,  which  separated  into  an  aqueous  phase  and  a  high  viscous  organic  phase.  The  aqueous  phase  was 
removed  and  said  powder  of  the  copolymer  in  an  amount  as  indicated  in  column  4  of  Table  3  was  added  to 
the  organic  phase  and  mixed,  the  organic  phase  became  a  soft  particulate  material  of  about  1  mm  to  5  mm 
in  diameter,  which  was  molded  into  strands  by  a  twin-screw  granulating  machine.  The  strands  were  cut  by  a 
pelletizer  into  pellets.  These  pellets  were  mixed  with  the  same  amount  of  said  molding  assistant.  This  was 

55  fed  from  the  first  feed  opening  to  a  single-screw  extruder  of  30  mm<#>  and  L/D  =  30  having  two  feed  openings 
and  one  vent  and  toluene  and  remaining  water  were  removed  from  the  vent.  Then,  said  powder  of 
copolymer  in  an  amount  as  indicated  in  column  5  of  Table  3  was  fed  from  the  second  feed  opening  and 
they  were  melt-mixed  and  discharged  from  a  die  at  the  tip  of  the  extruder  as  strands,  which  were  cut  by  a 
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pelletizer  to  obtain  pellets.  The  thus  obtained  pellets  had  smooth  surface  and  had  no  non-homogeneous 
portions  called  "fish  eyes".  These  pellets  were  injection  molded  to  make  various  test  pieces  and  the 
properties  thereof  were  measured  to  obtain  the  results  as  shown  in  Table  3.  These  results  show  that  the 
rubber  modified  thermoplastic  resins  produced  in  these  Examples  were  superior. 
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55  Comparative  Example  1 

In  the  same  manner  as  of  Example  1  ,  pellets  of  polymer  were  produced  under  the  conditions  as  shown 
in  Table  3.  Some  fish  eyes  were  seen  on  the  surface  of  the  pellets.  The  thus  obtained  pellets  were  injection 
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molded  and  the  resulting  test  pieces  were  subjected  to  the  same  tests  as  in  Example  1  to  obtain  the  results 
as  shown  in  Table  3. 

Comparative  Example  2 
5 

The  latex  of  graft  rubber  polymer  produced  in  Example  1  was  coagulated  with  sulfuric  acid  by  a 
conventional  method  and  the  obtained  polymer  wet  powder  was  subjected  to  washing,  dehydration  and 
drying  to  obtain  a  graft  rubber  polymer  dry  powder.  This  graft  rubber  polymer,  the  acrylonitrile-styrene 
copolymer  produced  in  Example  1  and  a  slight  amount  of  the  additives  used  in  Example  1  were  mixed  and 

io  formed  into  pellets  by  a  screw  extruder.  The  composition  of  these  pellets  was  the  same  as  that  of  the 
pellets  obtained  in  Example  1  ,  but  there  were  many  fish  eyes  on  the  surface.  Thus,  the  pellets  obtained  in 
this  Comparative  Example  had  no  value  as  commercial  products.  Furthermore,  these  pellets  were  injection 
molded  and  subjected  to  the  same  tests  as  in  Example  1  to  obtain  the  results  as  shown  in  Table  4. 

is  Table  4 

Item  Results 

Tensile  yield  strength  4,655  N/cm2(475  kg/cm2) 
Izod  impact  strength  21  kg  cm/cm  (at  20  °  C) 

16  kg  cm/cm  (at  0°C) 
Rockwell  hardness  109 
Melt  flow  rate  2.0g/10min. 

Examples  5  -  8 

A  latex  of  graft  rubber  polymer  was  prepared  using  the  same  agents  as  in  Example  1  in  accordance 
with  the  formulation  of  Table  5. 

30 

Table  5 

Polybutadiene  latex  228.6  parts 
(Polybutadiene  80  parts) 
Acrylonitrile  5  parts 
Styrene  1  5  parts 
Sodium  laurate  0.4  part 
Sodium  hydroxide  0.01  part 
Rongalite  0.15  part 
Ferrous  sulfate  0.001  part 
EDTA-di-sodium  salt  0.05  part 
Tertiary-butyl  peroxide  0.1  part 
Lauryl  mercaptan  0.1  part 
Deionized  water  50  parts 
Polymerization  temperature  70  °  C 
Polymerization  time  280  minutes 

60  parts  of  thus  obtained  latex  of  graft  rubber  polymer,  the  acrylonitrile-styrene  copolymer  used  in 
Example  1  and  in  the  amounts  as  shown  in  column  3  of  Table  6,  ethylbenzene  in  the  amounts  as  shown  in 
column  2  of  Table  6  and  40  parts  of  a  1  wt%  aqueous  aluminum  sulfate  solution  were  mixed  to  obtain  a 
mixture,  which  separated  into  two  phases  as  in  Example  1  .  After  removal  of  the  aqueous  phase,  using  the 
acrylonitrile-styrene  copolymer  used  in  Example  1  in  the  amounts  as  shown  in  columns  4  and  5  of  Table  6 
was  added  to  the  organic  phase  and  mixed,  and  pellets  were  produced  in  the  same  manner  as  in  Example 
1.  The  pellets  had  a  smooth  surface  and  had  no  fish  eyes.  These  pellets  were  injection  molded  to  make 
various  test  pieces  and  the  properties  thereof  were  measured  in  the  same  manner  as  in  Example  1  to  obtain 
the  results  as  shown  in  Table  6.  These  results  show  that  the  rubber  modified  thermoplastic  resins  produced 
in  these  Examples  were  superior. 
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55  Examples  9 - 1 2  

Methyl  methacrylate  and  methyl  acrylate  were  graft  polymerized  on  SBR  rubber  latex  of  0.14  urn  in 
average  particle  diameter  in  accordance  with  the  formulation  of  Table  7  to  obtain  a  latex  of  graft  rubber 
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polymer. 

Table  7 

SBR  rubber  latex  100  parts 
(SBR  rubber  50  parts) 
Methyl  methacrylate  45  parts 
Methyl  acrylate  5  parts 
Potassium  rosinate  1  part 
Rongalite  0.2  part 
Ferrous  sulfate  0.003  part 
EDTA-di-sodium  salt  0.1  part 
Cumene  hydroperoxide  0.4  part 
Octylmercaptan  0.2  part 
Deionized  water  150  parts 
Polymerization  temperature  65  °  C 
Polymerization  time  240  minutes 

20  Polymethyl  methacrylate  as  a  thermoplastic  resin  (2)  and  a  thermoplastic  resin  (3)  was  produced  in 
accordance  with  the  formulation  of  Table  8. 

Table  8 

Methyl  methacrylate  100  parts 
Azobisisobutyronitrile  0.3  part 
Lauryl  mercaptan  0.5  part 
Polyvinyl  alcohol  (polymerization  degree  900)  0.07  part 
Sodium  sulfate  0.25  part 
Water  200  parts 
Polymerization  temperature  80  °  C 
Polymerization  time  180  minutes 

35  After  completion  of  polymerization,  the  obtained  suspension  of  polymethyl  methacrylate  was  subjected 
to  centrifugal  dehydration  and  dried  at  80  °  C  to  obtain  a  powder  of  the  polymer. 

Then,  90  parts  of  said  latex  of  graft  rubber  polymer,  chloroform  in  the  amounts  as  indicated  in  column  2 
of  Table  9,  said  polymethyl  methacrylate  in  the  amounts  as  indicated  in  column  3  of  Table  9  and  300  parts 
of  a  0.1  wt%  dilute  aqueous  magnesium  sulfate  solution  were  mixed.  The  mixture  separated  into  an 

40  aqueous  phase  and  a  high  viscous  organic  phase.  Using  the  same  device  as  in  Example  1  and  with  addition 
of  said  polymethyl  methacrylate  powder  in  the  amounts  as  shown  in  columns  4  and  5  of  Table  9,  the 
mixture  was  molded  into  pellets  in  the  same  manner  as  in  Example  1  .  The  surface  of  thus  obtained  pellets 
was  smooth  and  there  were  no  fish  eyes.  These  pellets  were  injection  molded  to  make  various  test  pieces 
and  the  properties  thereof  were  measured  to  obtain  the  results  as  shown  in  Table  9.  These  results  indicate 

45  that  the  rubber  modified  thermoplastic  resins  produced  in  these  Examples  were  superior. 

50 
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Reference  Example 

The  pellets  obtained  in  Example  2  were  fed  again  through  the  first  feed  opening  of  the  single-screw 
35  extruder  of  30  mm4>  and  L/D  =  30  used  in  Example  2  and  pellets  were  produced  with  drawing  a  vacuum  of 

21.3  kPa  (160  Torr  abs)  from  the  vent  hole  to  try  removal  of  toluen  remaining  in  the  pellets.  (The  second 
feed  opening  was  closed.)  Furthermore,  thus  obtained  pellets  were  subjected  to  the  same  operation.  This 
operation  was  repeated  to  examine  the  process  of  reduction  of  the  amount  of  the  remaining  toluene.  The 
results  are  shown  in  Table  10. 

40 
Table  10 

Concentration  of  toluene  in  the  mixture  before  step  (V)  of  Example  2  (calculated)  8.00% 

Concentration  of  toluene  remaining  in  pellets  obtained  in  Example  2  0.72% 

Concentration  of  toluene  in  the  pellets  subjected  to  the  first  re-devolatilization  0.44% 

Concentration  of  toluene  in  the  pellets  after  subjected  to  two  re-devolatilizations  0.29% 

Concentration  of  toluene  in  the  pellets  after  subjected  to  three  re-devolatilizations  0.23% 

Example  13 

55  300  parts  of  the  same  latex  of  graft  rubber  polymer  as  used  in  Example  1,  50  parts  of  the  same 
acrylonitrile-styrene  copolymer  powder  as  used  in  Example  1  [thermoplastic  resin  (2)  at  step  (I)],  240  parts 
of  toluene,  1000  parts  of  a  0.1  wt%  dilute  aqueous  sulfuric  acid  solution,  0.25  part  of  Irganox  1076  and  1.25 
parts  of  Armide  HT  were  mixed.  The  resulting  mixture  separated  into  an  aqueous  phase  and  a  high  viscous 
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organic  phase.  The  organic  phase  was  passed  between  two  press  rollers  to  remove  the  remaining  aqueous 
phase,  followed  by  adding  said  molding  assistant  in  the  same  amount  as  above.  This  was  fed  from  the  first 
feed  opening  of  a  vented  extruder  having  the  first  feed  opening,  vent  hole  and  the  second  feed  opening  and 
toluene  was  devolatilized  from  the  vent  hole  and  then  100  parts  of  said  copolymer  powder  [thermoplastic 

5  resin  (3)  at  step  (V)]  was  continuously  fed  from  the  second  feed  opening  and  melt  mixed  with  the  polymer 
fed  from  the  first  feed  opening  to  mold  the  polymer  into  pellets.  The  resulting  pellets  contained  16.0%  by 
weight  of  polybutadiene  and  had  smooth  surface  with  no  fish  eyes.  These  pellets  were  injection  molded  to 
make  various  test  pieces  and  the  properties  thereof  were  measured  to  obtain  the  results  as  shown  in  Table 
1  1  .  These  results  show  the  superiority  of  the  rubber  modified  thermoplastic  resin  produced  in  this  Example. 

10 
Table  1  1 

Items  Results 

Tensile  yield  strength  (480  Kg/cm2)  4,704  N/cm2 

Izod  impact  strength  33  Kg/cm  (at  20  °  C) 
25  Kg/cm  (at  0  °  C) 

Rockwell  hardness  110 
Melt  flow  2,2g/10min. 

Example  14 

60  parts  of  the  latex  of  graft  rubber  polymer  used  in  Example  5,  20  parts  of  acrylonitrile-styrene 
copolymer  [thermoplastic  resin  (2)  at  step  (I)]  used  in  Example  1  ,  25  parts  of  ethylbenzene  and  40  parts  of 
1  wt%  aluminum  sulfate  were  mixed  to  obtain  a  mixture,  which  separated  into  the  two  phases  as  in  Example 
13.  This  was  subjected  to  dehydration  and  devolatilization  in  the  same  manner  as  in  Example  13  and  then 
was  melt  mixed  with  60  parts  of  said  acrylonitrile-styrene  copolymer  [thermoplastic  resin  (3)  at  step  (V)]  and 
the  mixture  was  moled  into  pellets.  The  thus  obtained  pellets  contained  16.0%  by  weight  of  polybutadiene 
and  had  a  smooth  surface  and  had  no  fish  eyes.  These  pellets  were  injection  molded  to  make  various  test 
pieces.  The  properties  of  these  test  pieces  were  measured  by  the  same  procedures  as  in  Example  1  to 
obtain  the  results  as  shown  in  Table  12.  These  results  indicate  the  superiority  of  the  rubber  modified 
thermoplastic  resin  produced  in  this  Example. 

Table  12 

Items  Results 
40 Tensile  yield  strength  (470  Kg/cm2)  4,606  N/cm2 

Izod  impact  strength  32  Kg  cm/cm  (at  20  °  C) 
26  Kg  cm/cm  (at  0  •  C) 

Rockwell  hardness  1  1  1 
Melt  flow  rate  2.4g/10min. 45  a 

Example  15 

50  90  parts  of  the  latex  of  graft  rubber  polymer  used  in  Example  9,  20  parts  of  polymethyl  methacrylate 
powder  [thermoplastic  resin  (2)  at  step  (I)]  used  in  Example  9,  50  parts  of  chloroform  and  300  parts  of  a  0.1 
wt%  dilute  aqueous  magnesium  sulfate  solution  were  mixed  to  obtain  a  mixture  which  separated  into  an 
aqueous  phase  and  a  high  viscous  organic  phase.  Removal  of  the  aqueous  phase  and  devolatilization  of 
chloroform  were  carried  out  by  the  same  device  as  used  in  Example  13  and  in  the  same  manner  as  in 

55  Example  13,  followed  by  melt-mixing  50  parts  of  said  polymethyl  methacrylate  powder  [thermoplastic  resin 
(3)  at  step  (V)]  and  peptization.  The  thus  obtained  pellets  contained  14.9%  by  weight  of  a  rubber  polymer 
and  had  a  smooth  surface  and  had  no  fish  eyes.  Then,  these  pellets  were  injection  molded  to  make  various 
test  pieces  and  the  properties  of  the  test  pieces  were  measured  in  the  same  manner  as  in  Example  9  to 
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obtain  the  results  as  shown  in  Table  13.  These  results  show  the  superiority  of  the  rubber  modified 
thermoplastic  resin  obtained  in  this  Example. 

Table  13 
5 

Items  Results 

Total  light  transmission  88% 
Dynstat  impact  strength  20  Kg  cm/cm2 
Rockwell  hardness  76 

Example  16 

37.5  parts  of  the  latex  of  graft  rubber  polymer  obtained  in  Example  5  and  7  parts  of  a  1  wt%  aqueous 
sulfuric  acid  solution  were  fed  from  a  first  feed  opening  to  a  twin-screw  extruder  having  a  first  feed  opening, 
a  second  feed  opening,  a  dehydrating  part,  a  devolatilizing  part  and  a  third  feed  opening.  This  mixture 
converted  to  a  creamy  state  before  it  reached  to  the  second  feed  opening  and  separated  into  an  aqueous 
phase  and  a  high  viscous  organic  phase  when  25  parts  of  dichloromethane  and  12.5  parts  of  the 
acrylonitrile-styrene  copolymer  [thermoplastic  resin  (2)  at  step  (I)]  used  in  Example  1  were  added 
continuously  from  the  second  feed  opening.  Then,  the  aqueous  phase  was  discharged  from  the  dehydrating 
part  and  dichloromethane  was  devolatilized  from  the  devolatilizing  part  and  thereafter  75  parts  of  a 
polycarbonate  resin  (Novalex®  7022  manufactured  by  Mitsubishi  Chemical  Industries  Ltd.)  [thermoplastic 
resin  (3)  at  step  (V)]  was  continuously  added  from  the  third  feed  opening  to  melt-mix  with  the  graft  rubber 
polymer  and  the  acrylonitrile-styrene  copolymer.  The  resulting  mixture  was  molded  into  pellets  by  extruding 
from  a  nozzle.  The  pellets  contained  10.0%  by  weight  of  polybutadiene  and  had  no  fish  eyes.  The  pellets 
were  injection  molded  to  make  standard  test  pieces  and  the  test  results  on  these  test  pieces  are  shown  in 
Table  14  (Measurements  were  conducted  in  the  same  manner  as  in  Example  1). 

Table  14 

Items  Results 

Tensile  yield  strength  (480  Kg/cm2)  4,704  N/cm2 
Izod  impact  strength  43  Kg-cm/cm  (at  20  °  C) 
Rockwell  hardness  115 
Melt  flow  rate  0.3g/10min. 

40 
Example  17 

When  300  parts  of  the  latex  of  graft  rubber  polymer  used  in  Example  1  ,  40  parts  of  the  acrylonitrile- 
styrene  copolymer  powder  [thermoplastic  resin  (2)  at  Step  (I)]  used  in  Example  1,  200  parts  of  toluene, 

45  1000  parts  of  a  0.1  wt%  dilute  aqueous  sulfuric  acid  solution,  0.25  part  of  Irganox  1076  and  1.25  parts  of 
Armide  HT  were  mixed,  the  resulting  mixture  separated  into  an  aqueous  phase  and  a  high  viscous  organic 
phase.  The  organic  phase  was  passed  between  two  press  rolls  to  remove  remaining  aqueous  phase  and  fed 
from  a  first  feed  opening  of  an  extruder  having  two  feed  openings  for  resin  and  two  vent  holes  and  having 
no  special  mixing  mechanism.  A  part  of  toluene  contained  in  the  polymer  was  devolatilized  from  the  first 

50  vent  hole,  110  parts  of  said  copolymer  powder  [thermoplastic  resin  (3)  at  step  (V)]  was  fed  from  the  second 
feed  opening  provided  just  behind  the  first  vent  hole,  the  remaining  toluene  was  devolatilized  from  the 
second  vent  hole  provided  down  the  second  feed  opening  and  the  polymer  was  molded  into  pellets.  The 
proportion  of  the  amounts  of  toluene  devolatilized  from  the  first  vent  and  the  second  vent  was  about  3:2. 
The  surface  of  the  thus  obtained  pellets  was  smooth  and  there  were  no  fish  eyes.  These  pellets  were 

55  injection  molded  to  make  various  test  pieces  and  the  properties  thereof  were  measured  in  the  same  manner 
as  in  Example  1  to  obtain  the  results  as  shown  in  Table  15.  These  results  show  that  the  rubber  modified 
thermoplastic  resin  produced  in  this  Example  was  superior. 
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Table  15 

Items  Results 

Tensile  yield  strength  (490  Kg/cm2)  4,802  N/cm2 
Izod  impact  strength  31  Kg  cm/cm  (at  20  °  C) 

27  Kg  cm/cm  (at  0  °  C) 
Rockwell  hardness  1  1  1 
Melt  flow  rate  2.2g/10min. 

Example  18 

60  parts  of  latex  of  graft  rubber  polymer  used  in  Example  5,  30  parts  of  the  acrylonitrile-styrene 
copolymer  [thermoplastic  resin  (2)  at  step  (I)]  used  in  Example  1  ,  40  parts  of  ethylbenzene  and  40  parts  of 
1  wt%  magnesium  sulfate  were  mixed  by  a  continuous  kneader.  The  resulting  mixture  separated  into  two 
phases  as  in  Example  17.  This  was  continuously  fed  to  an  extruder  having  successively  a  first  feed 
opening,  a  dehydration  part,  a  first  devolatilizing  part,  a  second  feed  opening  and  a  second  devolatilising 
part  and  was  subjected  to  dehydration  and  first  devolatilization,  then  71  parts  of  the  acrylonitrile-styrene 
copolymer  [thermoplastic  resin  (3)  at  step  (V)]  used  in  Example  1  was  fed  from  the  second  feed  opening, 
second  devolatilization  was  carried  out  and  the  polymer  was  molded  into  pellets.  The  proportion  of  amount 
of  ethylbenzene  devolatilised  by  the  first  devolatilization  and  the  second  devolatilization  was  about  1:1.  The 
surface  of  the  obtained  pellets  was  smooth  and  no  fish  eyes  were  seen.  These  pellets  were  injection 
molded  to  make  various  test  pieces  and  the  properties  thereof  were  measured  to  obtain  the  results  as 
shown  in  Table  16.  These  results  indicate  the  superiority  of  the  rubber  modified  thermoplastic  resin 
produced  in  this  Example. 

Table  16 

30 
Items  Results 

Tensile  yield  strength  (470  Kg/cm2)  4,606  N/cm2 
Izod  impact  strength  33  Kg  cm/cm  (at  20  °  C) 

25  Kg  cm/cm  (at  0  °  C) 
Rockwell  hardness  1  1  1 
Melt  flow  rate  2.6g/10min. 

40  Example  19 

When  90  parts  of  the  latex  of  graft  rubber  polymer  used  in  Example  9,  10  parts  of  the  polymethyl 
methacrylate  powder  [thermoplastic  resin  (2)  at  step  (I)]  used  in  Example  9,  20  parts  of  chloroform  and  300 
parts  of  a  0.2  wt%  dilute  aqueous  magnesium  sulfate  solution  were  continuously  mixed,  the  resulting 

45  mixture  separated  into  an  aqueous  phase  and  a  high  viscous  organic  phase.  This  mixture  was  subjected  to 
removal  of  the  aqueous  phase  and  first  devolatilization  of  chloroform  by  the  same  device  as  used  in 
Example  18,  successively  60  parts  of  said  polymethyl  methacrylate  powder  [thermo-plastic  resin  (3)  at  step 
(V)]  was  continuously  fed  from  a  feed  opening  provided  at  the  device  to  carry  out  melt  kneading,  then 
second  devolatilization  was  further  carried  out  and  thereafter  the  polymer  mixture  was  molded  into  pellets. 

50  The  thus  obtained  pellets  had  a  smooth  surface  and  had  no  fish  eyes.  These  pellets  were  further  injection 
molded  to  make  various  test  pieces  and  the  properties  thereof  were  measured  in  the  same  manner  as  in 
Example  9  to  obtain  the  results  as  shown  in  Table  17.  These  results  show  the  superiority  of  the  rubber 
modified  thermoplastic  resin  produced  in  this  Example. 

55 
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Table  17 

Items  Results 

Total  light  transmission  89% 
Dynstat  impact  strength  21  Kg  cm/cm2 
Rockwell  hardness  75 

Example  20 

37.5  parts  of  the  latex  of  graft  rubber  polymer  obtained  in  Example  5  and  7  parts  of  1  wt%  aqueous 
sulfuric  acid  solution  were  continuously  fed  from  a  first  feed  opening  of  a  twin-screw  extruder  having  a  first 
feed  opening,  a  second  feed  opening,  a  dehydrating  part,  a  first  devolatilising  part,  a  third  feed  opening  and 
a  second  devolatilizing  part.  This  mixture  converted  to  a  creamy  state  before  reaching  the  second  feed 
opening  and  when  10  parts  of  dichloromethane  and  12.5  parts  of  the  acrylonitrile-styrene  copolymer 
[thermoplastic  resin  (2)  at  step  (I)]  used  in  Example  1  were  continuously  fed  from  the  second  feed  opening, 
the  resulting  mixture  separated  into  an  aqueous  phase  and  a  high  viscous  organic  phase.  The  aqueous 
phase  was  discharged  from  the  dehydrating  part  and  a  part  of  dichloromethane  was  devolatilised  from  the 
first  devolatilizing  part,  followed  by  continuously  feeding  75  parts  of  a  polycarbonate  resin  (Novalex  7022 
manufactured  by  Mitsubishi  Chemical  Industries  Ltd.)  [thermoplastic  resin  (3)  at  step  (V)]  from  the  third  feed 
opening  to  melt-mix  with  the  mixture  of  the  graft  rubber  copolymer  and  the  acrylonitrile-styrene  copolymer 
and  then  devolatilizing  the  remaining  dichloromethane  from  the  second  devolatilizing  part.  The  proportion  of 
the  amount  of  dichloromethane  devolatilized  from  the  first  devolatilizing  part  and  the  second  devolatilizing 
part  was  about  1  :4.  The  mixture  thus  obtained  was  molded  into  pellets  by  extruding  from  a  nozzle.  These 
pellets  contained  10.0%  by  weight  of  polybutadiene  and  had  no  fish  eyes.  These  pellets  were  injecteion 
molded  to  make  standard  test  pieces  and  the  test  results  on  these  test  pieces  are  shown  in  Table  18.  (Test 
methods  were  the  same  as  in  Example  1  .) 

Table  18 

Items  Results 

Tensile  yield  strength  (480  Kg/cm2)  4,704  N/cm2 
Izod  impact  strength  43  Kg  cm/cm  (at  20  °  C) 
Rockwell  hardness  115 
Melt  flow  rate  0.3g/10min. 

40 
Examples  21  -  25 

When  300  parts  (100  parts  in  terms  of  solid  matter)  of  the  latex  of  graft  rubber  polymer  used  in 
Example  1,  toluene  in  the  amounts  as  indicated  in  column  2  of  Table  19,  1000  parts  of  a  0.1  wt%  dilute 

45  aqueous  sulfuric  acid  solution  and  0.1%  by  weight  (based  on  the  weight  of  all  the  polymers)  of  an  aging 
resister  (Irganox®  1076)  and  0.5%  by  weight  (based  on  the  weight  of  all  the  polymer)  of  a  molding  assistant 
(Armide®  HT)  were  mixed  at  70  °C  for  5  minutes  by  a  10  I  batch  type  kneader,  the  resulting  mixture 
separated  into  an  aqueous  phase  and  a  high  viscous  organic  phase.  When  the  aqueous  phase  was 
removed,  followed  by  adding  an  acrylonitrile-styrene  copolymer  used  in  Example  1  in  the  amounts  as 

50  shown  in  column  3  of  Table  19  and  mixing  and  kneading  at  70  °C  for  about  10  minutes,  the  organic  phase 
became  a  soft  particulate  material  of  1  mm-5  mm  in  diameter  and  each  particle  was  in  such  a  state  that 
said  high  viscous  material  and  said  copolymer  powder  were  homogeneously  mixed.  To  this  particulate 
material  was  further  added  the  acrylonitrile-styrene  copolymer  powder  used  in  Example  1  in  the  amounts  as 
shown  in  column  4  of  Table  19  and  these  were  mixed  for  about  2  minutes  to  obtain  a  particulate  material 

55  comprising  a  dispersion  of  said  copolymer  powder  in  said  particulate  material.  The  resulting  particulate 
material  was  molded  into  strands  by  a  twin-screw  granulating  machine,  which  were  cut  by  a  pelletizer  into 
pellets.  To  these  pellets  was  added  said  molding  assistant  in  the  same  amount  as  above  and  the  mixture 
was  fed  from  a  first  feed  opening  of  a  single-screw  extruder  of  30  mm4>  and  L/D  =  30  which  had  two  feed 
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openings  and  one  vent  and  toluene  and  remaining  water  were  removed  from  the  vent,  then  the  acrylonitrile- 
styrene  copolymer  powder  used  in  Example  1  in  the  amounts  as  shown  in  column  5  of  Table  19  was  fed 
from  the  second  feed  opening  to  carry  out  melt-mixing  and  the  mixture  was  discharged  from  the  die  at  the 
tip  of  the  extruder  as  strands.  The  resulting  strands  were  cut  by  a  pelletizer  to  obtain  the  objective  pellets. 
The  thus  obtained  pellets  had  a  smooth  surface  and  there  were  no  fish  eyes.  They  were  injection  molded  to 
make  various  test  pieces  and  the  properties  thereof  were  measured  in  the  same  manner  as  in  Example  1  to 
obtain  the  results  as  shown  in  Table  19.  These  results  indicate  that  the  rubber  modified  thermo-plastic  resin 
obtained  in  this  Example  was  superior. 
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Examples  26  -  30 

When  60  parts  (20  parts  in  terms  of  solid  matter)  of  the  latex  of  graft  rubber  polymer  used  in  Example 
5,  ethylbenzene  in  the  amounts  as  shown  in  column  2  of  Table  20  and  40  parts  of  1%  aqueous  aluminum 

55  sulfate  solution  were  mixed,  the  resulting  mixture  separated  into  two  phases  as  in  Example  21.  The  aqueous 
phase  was  removed  and  the  remainder  was  treated  in  the  same  manner  as  in  Example  21  using  the 
acrylonitrile-styrene  copolymer  used  in  Example  1  in  the  amounts  as  shown  in  columns  3,  4  and  5  of  Table 
20  and  molded  into  pellets.  The  surface  of  the  pellets  was  smooth  and  they  had  no  fish  eyes.  These  pellets 
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vere  injection  molded  to  make  various  test  pieces  and  the  properties  thereof  were  measured  in  the  same 
nanner  as  in  Example  1  to  obtain  the  results  as  shown  in  Table  20.  These  results  show  the  superiority  of 
he  rubber  modified  thermoplastic  resin  produced  in  these  Examples. 
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Examples  31  -  35 

90  parts  (30  parts  in  terms  of  solid  matter)  of  the  latex  of  graft  rubber  polymer  used  in  Example  9, 
55  chloroform  in  the  amounts  as  shown  in  column  2  of  Table  21  and  300  parts  of  0.1  wt%  aqueous  magnesium 

sulfate  solution  were  mixed  to  obtain  a  mixture  which  separated  into  an  aqueous  phase  and  a  high  viscous 
organic  phase.  The  mixture  was  treated  by  the  device  used  in  Example  21  in  the  same  manner  as  in 
Example  21  with  addition  of  the  polymethyl  methacrylate  powder  used  in  Example  9  in  the  amounts  as 
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shown  in  columns  3,  4  and  5  of  Table  21  and  the  mixture  obtained  was  molded  into  pellets.  These  pellets 
had  a  smooth  surface  and  no  fish  eyes  here  found.  These  pellets  were  injection  molded  to  make  test  pieces 
and  the  properties  thereof  were  measured  in  the  same  manner  as  in  Example  9  to  obtain  the  results  as 
shown  in  Table  21  .  These  results  indicate  that  the  rubber  modified  thermoplastic  resins  were  superior. 

70 

75 

20 

25 

30 

CN 
co rH 
XI 
crj 
En 

35 

40 

45 

50 

55 

c 
•P  O 
X!  -H  -s ijldl  Tj 
-H  01 

C  rH  -H  .  —  >  -P 
£ 6   *°  co  vo  cn  co  r~  G 
3  rH  03  —  CO  CO  CO  CO  CO  O rH  rd  C  O 
0  4->  rd 
CJ  O  U  CO 

Eh  4->  X) 
0 

U  4-) 
•H  -— 

i+H  4J  —  s in  O  03  CO  +4  *  —  * rd  —  rd  >  — C  4-1  rH  —  4-1 
£  C  Cu  G  TJ  P  o  o  o  O  O 
3  5  O  H  ffl  Q  «1  CN  <£>  CO  CN 
H  O  6  01  TJ  CO  O, 
O  6  SH  CU  TJ  4-1  — 
CJ  <;  cu  Sh  rd  oi 

43 
4-1 

CJ 
•H 4H  4->  ^  — 

TT  O  01  CO  4-1  H 
rd  —  cd  rH  ^  G  4-)  rH  H  4-1 

6  C  CU  (3  tj  '  S-i  o  o  o  o  o  
3  3  O  -H  CO  rd  vo  cm  rH 
rH  O  6  03  TJ  CU  CU 
O  £  Sh  CO  TJ  CO  — 
cj  3,  co  Sh  rd  4J 

43  01 
4-1 

CJ •H 
<4H  44  —  . ro  O  03  CN 

rd  —  '  '  —  ■ C  4J  rH  4-1 
e c p j G   n o   o  o  o  o  
3 3 0 - H   C d r H   rH  rH  CN  Tj« rH  O  6  01  CU 
0  6  Sh  co  — 
CJ  <  CO  Sh 

43 4-1 

6 CN  MH  Sh 
0  0 G  4H  — £  -P  0  -P 3  G  P  s n t >   r-  tj*  co rH  3  0  rd  rH  rH 

0  O  rH  Cu CJ  6  43  — 
<i  CJ 

rH  CN  CO  TT  in 
ro  co  co  co  co rH 
CO C  rH 

6  CU 
3  £  =  =  =  : rH  rd 0  X 
CJ  W 

26 



EP  0  227  098  B1 

20 

25 

c  g 
0  S-i  -P 

cn  •!-)  0  cn  o 
iH  -P  4h  C  3  tn 

rd  0  -H  TJ  -P 
fl  h  ri  C  O  1)-  »  m  '•o  ^  ĉ   cn 
g  +i  0  n  h  #  in  cn  r-  in  in 
3  C  rH  rd  CUrH 
H  (D^  E  O  o  o  o  o  o  
0  O  CJ  CU  c  &, 
CJ  C  P,  -H 

0  MH 
U  0 

TJ  on  rH  tn  cu 
H  W  rH 

■P  C  CU  CU  rd 
C  g S C   r j O r H O n C n O  
0  3 r ^ T J   cn  co  co  r-  r--  co 
U  rH  CJ  P 
—  0  0  rd  a  

CJ  <&  A  —  ' 
rH 
CN 
CU  J3  CN 
rH  [-  -P  4->  g  
£}  rd  -P  tn  o 
rd  £3  -P  U  C  \  
Eh  g c n r d c u   g r ~   >̂  >x>  co  r~ 

S C Q j - h   0 r - |   rH  rH  rH  rH 
rH  >1  g  -P 
O  Q-h  tn  Cn 
CJ  «  

30  Example  36 

A  latex  of  graft  rubber  polymer  was  prepared  with  the  formulation  of  Table  22  using  the  same  agents  as 
in  Example  1  . 

35  Table  22 

40 

45 

Polybutadiene  latex  (30  parts  in  terms  of  polybutadiene  solid  content)  85.7  parts 
Acrylonitrile  17.5  parts 
Styrene  52.5  parts 
Sodium  laurate  0.6  part 
Sodium  hydroxide  0.01  part 
Rongalit  0.3  part 
Ferrous  sulfate  0.002  part 
EDTA-di-sodium  salt  0.12  part 
tert-Butylhydroperoxide  0.35  part 
Lauryl  mercaptan  0.35  part 
Deionized  water  143  parts 
Polymerization  temperature  70  °  C 
Polymerization  time  240  minutes 

The  grafting  rate  on  the  polybutadiene  in  the  thus  obtained  latex  of  graft  rubber  polymer  was  40%  and 
the  graft  rubber  polymer  contained  58  parts  of  single  polymer. 

When  160  parts  (53  parts  in  terms  of  solid  content)  of  this  latex  of  graft  rubber  polymer,  toluene  in  the 
55  amounts  as  shown  in  column  2  of  Table  23,  1000  parts  of  0.1  wt%  dilute  sulfuric  acid  and  the  same  aging 

resister  and  the  same  molding  assistant  in  the  same  amounts  as  those  used  in  Example  21  were  mixed,  the 
resulting  mixture  separated  into  two  phases  as  in  Example  21  and  was  treated  in  the  same  manner  as  in 
Example  21  using  the  same  acrylonitrile-styrene  copolymer  as  in  Example  1  in  the  amounts  as  shown  in 
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columns  3,  4  and  5  of  Table  23  to  obtain  pellets. 
Thus  obtained  pellets  were  smooth  in  surface  and  had  no  fish  eyes.  These  pellets  were  injection 

molded  to  make  test  pieces  and  the  properties  thereof  were  measured  in  the  same  manner  as  in  Example  1 
to  obtain  the  results  as  shown  in  Table  23. 
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The  advantage  of  the  process  of  this  invention  in  comparison  with  conventional  processes  is  that  the 
polymers  need  not  be  powdered.  Further  advantages  are  as  follows: 

(1)  Dehydration  and  drying  after  production  of  wet  powder  by  coagulation  of  latex  and  air  transportation 
and  storage  of  powder  can  be  omitted.  Thus,  a  simplification  of  the  process  is  possible. 
(2)  Heat  loss  in  the  dryer  can  be  avoided.  The  cost  can  be  reduced. 
(3)  Dust  is  not  formed  and  the  working  atmosphere  is  not  polluted. 
(4)  According  to  this  invention,  a  graft  rubber  polymer  is  dispersed  in  a  thermoplastic  resin  in  the 
presence  of  an  organic  agent  and  so  the  particles  of  graft  rubber  polymer  do  not  coalesce  with  each 
other  and  homogeneous  dispersion  of  the  particles  becomes  possible.  Thus,  it  is  possible  to  produce  a 
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rubber  modified  thermoplastic  resin  superior  in  quality  to  those  produced  by  conventional  processes. 
(5)  It  is  possible  to  produce  a  rubber  modified  thermoplastic  resin  free  from  fish  eyes,  etc.  which  causes 
poor  appearance  of  the  products. 

Furthermore,  according  to  this  invention,  the  time  of  addition  of  the  thermoplastic  resin  and  the  effect 
5  of  the  use  of  the  thermoplastic  resin  are  analyzed  in  detail  to  result  in  the  following  effects. 

(6)  The  amount  of  the  organic  agent  used  can  be  reduced. 
(7)  The  volumetric  efficiency  of  the  device  can  be  improved. 
That  is,  this  invention  provides  the  technique  for  producing  rubber  modified  thermoplastic  resins  of  high 

quality  at  low  cost. 
10 

Claims 

1.  A  method  for  producing  a  rubber  modified  thermoplastic  resin  comprising  a  graft  rubber  polymer  (1) 
produced  by  emulsion  graft  polymerization  of  a  vinyl  monomer  on  a  rubber  latex,  a  thermoplastic  resin 

is  (2)  and  a  thermoplastic  resin  (3)  which  comprises  carrying  out  successively  the  following  steps: 
(I)  a  step  of  mixing  the  following  (A),  (B),  (C)  and  thermoplastic  resin  (2): 

(A)  a  latex  of  graft  rubber  polymer  (1), 
(B)  an  organic  agent  which  is  capable  of  dissolving  thermoplastic  resin  (2)  and  has  a  solubility  in 
water  of  5%  by  weight  or  less  at  a  temperature  at  which  (A),  (B),  (C)  and  thermoplastic  resin  (2) 

20  are  mixed,  the  amount  of  the  organic  agent  being  10-600%  by  weight  of  polymer  (4)  which  is  the 
sum  of  the  graft  rubber  polymer  (1)  and  thermoplastic  resin  (2)  and  the  amount  of  the 
thermoplastic  resin  (2)  being  such  that  a  homogeneous  dispersion  is  obtained  and  reflocculation 
is  prevented, 
(C)  a  water  soluble  agent  capable  of  coagulating  the  latex  (A),  the  amount  of  this  agent  being 

25  10%  by  weight  or  less  of  graft  rubber  polymer  (1); 
(II)  a  step  of  separating  and  removing  an  aqueous  phase  from  a  two  phase  mixture  obtained  in  the 
mixing  step  (I); 
(III)  a  step  of  mixing  the  mixture  from  which  the  aqueous  phase  has  been  removed  at  step  (II)  with  a 
part  or  none  of  thermoplastic  resin  (3); 

30  (IV)  step  of  removing,  by  a  thermal  means,  the  whole  or  a  part  of  the  organic  agent  (B)  and 
remaining  water  from  the  mixture  obtained  at  step  (III) 

or  removing  the  whole  or  a  part  of  the  organic  agent  (B)  and  remaining  water  from  the  mixture 
from  which  the  aqueous  phase  has  been  removed  at  step  (II)  when  thermoplastic  resin  (3)  has  not 
been  mixed  at  step  (III); 

35  (V)  a  step  of  mixing  the  remainder  of  the  thermoplastic  resin  (3)  when  a  part  of  the  thermoplastic 
resin  (3)  has  been  mixed  at  step  (III) 

or  mixing  the  whole  of  the  thermoplastic  resin  (3)  when  the  thermoplastic  resin  (3)  has  not  been 
mixed  at  step  (III);  and 
(VI)  a  step  of  removing  the  remainder  of  the  organic  agent  (B)  from  the  mixture  obtained  at  step  (V) 

40  when  a  part  of  the  organic  agent  (B)  has  been  removed  at  step  (IV). 

2.  A  method  for  producing  a  rubber  modified  thermoplastic  resin  according  to  claim  1  ,  wherein  the  organic 
agent  (B)  has  a  solubility  in  water  of  5%  by  weight  or  less  at  25  °  C. 

45  3.  A  method  for  producing  a  rubber  modified  thermoplastic  resin  comprising  a  graft  rubber  polymer  (1) 
produced  by  emulsion  graft  polymerization  of  a  vinyl  monomer  on  a  rubber  latex,  a  thermoplastic  resin 
(2)  and  a  thermoplastic  resin  (3)  which  comprises  carrying  out  successively  the  following  steps: 

(I)  a  step  of  mixing  the  following  (A),  (B)  and  (C): 
(A)  a  latex  of  graft  rubber  polymer  (1), 

50  (B)  an  organic  agent  which  is  capable  of  dissolving  thermoplastic  resin  (2)  and  has  a  solubility  in 
water  of  5%  by  weight  or  less  at  a  temperature  at  which  (A),  (B),  (C)  are  mixed,  the  amount  of  the 
organic  agent  being  10-600%  by  weight  of  polymer  (4)  which  is  the  sum  of  the  graft  rubber 
polymer  (1)  and  thermoplastic  resin  (2)and  the  amount  of  the  thermoplastic  resin  (2)  being  such 
that  a  homogeneous  dispersion  is  obtained  and  reflocculation  is  prevented, 

55  (C)  a  water  soluble  agent  capable  of  coagulating  the  latex  (A),  the  amount  of  this  agent  being 
10%  by  weight  or  less  of  graft  rubber  polymer  (1); 

(II)  a  step  of  separating  and  removing  an  aqueous  phase  from  a  two  phase  mixture  obtained  in  the 
mixing  step  (I),  then  mixing  thermoplastic  resin  (2)  with  the  mixture  from  which  the  aqueous  phase 
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has  been  removed; 
(III)  a  step  of  mixing  the  mixture  obtained  at  step  (II)  with  the  whole,  a  part  or  none  of  thermoplastic 
resin  (3); 
(IV)  a  step  of  removing,  by  a  thermal  means,  the  whole  or  a  part  of  the  organic  agent  (B)  and 

5  remaining  water  from  the  mixture  obtained  at  step  (III) 
or  removing  the  whole  or  a  part  of  the  organic  agent  (B)  and  remaining  water  from  the  mixture 

from  which  the  aqueous  phase  has  been  removed  at  step  (II)  when  thermoplastic  resin  (3)  has  not 
been  mixed  at  step  (III); 
(V)  a  step  of  mixing  the  remainder  of  the  thermoplastic  resin  (3)  when  a  part  of  the  thermoplastic 

io  resin  (3)  has  been  mixed  at  step  (III) 
or  mixing  the  whole  of  the  thermoplastic  resin  (3)  when  the  thermoplastic  resin  (3)  has  not  been 

mixed  at  step  (III);  and 
(VI)  a  step  of  removing  the  remainder  of  the  organic  agent  (B)  from  the  mixture  obtained  at  step  (V) 
when  a  part  of  the  organic  agent  (B)  has  been  removed  at  step  (IV). 

15 
4.  A  method  for  producing  a  rubber  modified  thermoplastic  resin  according  to  claim  3,  wherein  all  of  the 

thermoplastic  resin  (3)  is  mixed  at  step  (V). 

Patentanspruche 
20 

1.  Verfahren  zur  Herstellung  eines  kautschukmodifizierten  thermoplastischen  Harzes,  umfassend  ein  durch 
Emulsionspfropfpolymerisation  eines  Vinylmonomeren  auf  einen  Kautschuklatex  hergestelltes  Pfropf- 
kautschukpolymer  (1),  ein  thermoplastisches  Harz  (2)  und  ein  thermoplastisches  Harz  (3),  welches  die 
aufeinanderfolgende  Durchfuhrung  der  folgenden  Stufen  umfaBt: 

25  (I)  eine  Stufe  des  Vermischens  der  folgenden  (A),  (B),  (C)  und  des  thermoplastischen  Harzes  (2): 
(A)  Latex  des  Pfropfkautschukpolymeren  (1), 
(B)  organisches  Mittel,  welches  zur  Losung  des  thermoplastischen  Harzes  (2)  fahig  ist  und  eine 
Loslichkeit  in  Wasser  von  5  Gew.-%  oder  weniger  bei  einer  Temperatur,  bei  welcher  (A),  (B),  (C) 
und  das  thermoplastische  Harz  (2)  vermischt  werden,  besitzt,  wobei  die  Menge  des  organischen 

30  Mittels  10-600  Gew.-%  des  Polymeren  (4),  welches  die  Summe  aus  dem  Pfropfkautschukpolymer 
(1)  und  dem  thermoplastischen  Harz  (2)  ist,  betragt  und  wobei  die  Menge  des  thermoplastischen 
Harzes  (2)  so  gewahlt  ist,  dal3  eine  homogene  Dispersion  erhalten  und  eine  Wiederausflockung 
verhindert  werden, 
(C)  wasserlosliches  Mittel,  welches  zur  Koagulierung  des  Latex  (A)  fahig  ist,  wobei  die  Menge 

35  dieses  Mittels  10  Gew.-%  oder  weniger  des  Pfropfkautschukpolymeren  (1)  betragt; 
(II)  eine  Stufe  des  Abtrennens  und  Entfernens  einer  waBrigen  Phase  aus  einer  in  der  Mischstufe  (I) 
erhaltenen  Zweiphasenmischung; 
(III)  eine  Stufe  des  Vermischens  der  Mischung,  aus  welcher  die  waBrige  Phase  in  Stufe  (II)  entfernt 
worden  ist,  mit  einem  Teil  oder  keinem  des  thermoplastischen  Harzes  (3); 

40  (IV)  eine  Stufe  des  Entfernens  des  gesamten  oder  eines  Teils  des  organischen  Mittels  (B)  und 
restlichen  Wassers  aus  der  in  Stufe  (III)  erhaltenen  Mischung  mittels  einer  thermischen  Einrichtung 
oder  des  Entfernens  des  gesamten  oder  eines  Teils  des  organischen  Mittels  (B)  und  restlichen 
Wassers  aus  der  Mischung,  aus  welcher  die  waBrige  Phase  in  Stufe  (II)  entfernt  worden  ist,  wenn 
das  thermoplastische  Harz  (3)  bei  der  Stufe  (III)  nicht  eingemischt  worden  ist; 

45  (V)  eine  Stufe  des  Vermischens  des  restlichen  thermoplastischen  Harzes  (3),  wenn  ein  Teil  des 
thermoplastischen  Harzes  (3)  in  Stufe  (III)  eingemischt  worden  ist 
oder  des  Vermischens  des  gesamten  thermoplastischen  Harzes  (3),  wenn  das  thermoplastische  Harz 
(3)  in  Stufe  (III)  nicht  eingemischt  worden  ist;  und 
(VI)  eine  Stufe  des  Entfernens  des  restlichen  organischen  Mittels  (B)  aus  der  in  Stufe  (V)  erhaltenen 

50  Mischung,  wenn  ein  Teil  des  organischen  Mittels  (B)  in  Stufe  (IV)  entfernt  worden  ist. 

2.  Verfahren  zur  Herstellung  eines  kautschukmodifizierten  thermoplastischen  Harzes  nach  Anspruch  1, 
wobei  das  organische  Mittel  (B)  eine  Loslichkeit  in  Wasser  von  5  Gew.-%  oder  weniger  bei  25  °C 
besitzt. 

55 
3.  Verfahren  zur  Herstellung  eines  kautschukmodifizierten  thermoplastischen  Harzes,  umfassend  ein  durch 

Emulsionspfropfpolymerisation  eines  Vinylmonomeren  auf  einen  Kautschuklatex  hergestelltes  Pfropf- 
kautschukpolymer  (1),  ein  thermoplastisches  Harz  (2)  und  ein  thermoplastisches  Harz  (3),  welches  die 
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aufeinanderfolgende  Durchfuhrung  der  folgenden  Stufen  umfaBt: 
(I)  eine  Stufe  des  Vermischens  der  folgenden  (A)  ,(B)  und  (C) 

(A)  Latex  des  Pfropfkautschukpolymeren  (1), 
(B)  organisches  Mittel,  welches  zur  Losung  des  thermoplastischen  Harzes  (2)  fahig  ist  und  eine 

5  Loslichkeit  in  Wasser  von  5  Gew.-%  oder  weniger  bei  einer  Temperatur,  bei  welcher  (A),  (B),  (C) 
vermischt  werden,  besitzt,  wobei  die  Menge  des  organischen  Mittels  10-600  Gew.-%  des 
Polymeren  (4),  welches  die  Summe  aus  dem  Pfropfkautschukpolymer  (1)  und  dem  thermoplasti- 
schen  Harz  (2)  ist,  betragt  und  wobei  die  Menge  des  thermoplastischen  (2)  so  gewahlt  ist,  daB 
eine  homogene  Dispersion  erhalten  und  eine  Wiederausflockung  verhindert  werden, 

io  (C)  wasserlosliches  Mittel,  welches  zur  Koagulierung  des  Latex  (A)  fahig  ist,  wobei  die  Menge 
dieses  Mittels  10  Gew.-%  oder  weniger  des  Pfropfkautschukpolymeren  (1)  betragt; 

(II)  eine  Stufe  des  Abtrennens  und  Entfernens  einer  waBrigen  Phase  aus  einer  in  der  Mischstufe  (I) 
erhaltenen  Zweiphasenmischung,  dann  des  Vermischens  des  thermoplastischen  Harzes  (2)  mit  der 
Mischung,  aus  welcher  die  waBrige  Phase  entfernt  worden  ist; 

is  (III)  eine  Stufe  des  Vermischens  der  in  Stufe  (II)  erhaltenen  Mischung  mit  dem  gesamten,  einem  Teil 
oder  keinem  thermoplastischen  Harz  (3); 
(IV)  eine  Stufe  des  Entfernens  des  gesamten  oder  eines  Teils  des  organischen  Mittels  (B)  und 
restlichen  Wassers  aus  der  in  Stufe  (III)  erhaltenen  Mischung  mittels  einer  thermischen  Einrichtung 
oder  des  Entfernens  des  gesamten  oder  eines  Teils  des  organischen  Mittels  (B)  und  restlichen 

20  Wassers  aus  der  Mischung,  aus  welcher  die  waBrige  Phase  in  Stufe  (II)  entfernt  worden  ist,  wenn 
das  thermoplastische  Harz  (3)  in  Stufe  (III)  nicht  eingemischt  worden  ist; 
(V)  eine  Stufe  des  Vermischens  des  restlichen  thermoplastischen  Harzes  (3)  ,wenn  ein  Teil  des 
thermoplastischen  Harzes  (3)  in  Stufe  (III)  eingemischt  worden  ist 
oder  des  Vermischens  des  gesamten  thermoplastischen  Harzes  (3)  ,wenn  das  thermoplastische  Harz 

25  (3)  in  Stufe  (III)  nicht  eingemischt  worden  ist;  und 
(VI)  eine  Stufe  des  Entfernens  der  restlichen  organischen  Mittels  (B)  aus  der  in  Stufe  (V)  erhaltenen 
Mischung,  wenn  ein  Teil  des  organischen  Mittels  (B)  in  Stufe  (IV)  entfernt  worden  ist. 

4.  Verfahren  zur  Herstellung  eins  kautschukmodifizierten  thermoplastischen  Harzes  nach  Anspruch  3, 
30  wobei  das  gesamte  thermoplastische  Harz  (3)  in  Stufe  (V)  eingemischt  wird. 

Revendications 

1.  Procede  de  fabrication  d'une  resine  thermoplastique  modifiee  par  du  caoutchouc  comprenant  un 
35  polymere  de  caoutchouc  greffe  (1)  produit  par  polymerisation  par  greffage  en  emulsion  d'un  monomere 

vinylique  sur  un  latex  de  caoutchouc,  une  resine  thermoplastique  (2)  et  une  resine  thermoplastique  (3), 
qui  comprend  la  realisation  des  etapes  suivantes  successivement: 

(I)  une  etape  de  melange  des  ingredients  (A),  (B),  (C)  suivants  et  de  la  resine  thermoplastique  (2): 
(A)  un  latex  de  polymere  de  caoutchouc  greffe  (1), 

40  (B)  un  agent  organique  qui  est  capable  de  dissoudre  la  resine  thermoplastique  (2)  et  a  une 
solubilite  dans  I'eau  de  5  %  en  poids  ou  moins  a  une  temperature  a  laquelle  on  melange  (A),  (B), 
(C)  et  la  resine  thermoplastique  (2),  la  quantite  de  I'agent  organique  etant  de  10  a  600  %  du 
poids  de  polymere  (4)  qui  est  la  somme  du  polymere  de  caoutchouc  greffe  (1)  et  de  la  resine 
thermoplastique  (2)  et  la  quantite  de  la  resine  thermoplastique  (2)  etant  telle  qu'on  obtient  une 

45  dispersion  homogene  et  qu'on  evite  une  refloculation, 
(C)  un  agent  hydrosoluble  capable  de  coaguler  le  latex  (A),  la  quantite  de  cet  agent  etant  de  10% 
en  poids  ou  moins  du  polymere  de  caoutchouc  greffe  (1); 

(II)  une  etape  de  separation  et  d'elimination  d'une  phase  aqueuse  d'un  melange  a  deux  phases 
obtenu  dans  I'etape  de  melange  (I); 

50  (III)  une  etape  de  melange  du  melange  dont  on  a  elimine  la  phase  aqueuse  a  I'etape  (II)  avec  une 
partie  ou  pas  de  resine  thermoplastique  (3); 
(IV)  une  etape  d'elimination,  par  un  moyen  thermique,  de  tout  ou  partie  de  I'agent  organique  (B)  et 
d'eau  residuelle  du  melange  obtenu  a  I'etape  (III) 

ou  d'elimination  de  tout  ou  partie  de  I'agent  organique  (B)  et  d'eau  residuelle  du  melange  dont 
55  on  a  elimine  la  phase  aqueuse  a  I'etape  (II)  lorsqu'on  n'a  pas  melange  de  resine  thermoplastique  (3) 

a  I'etape  (III); 
(V)  une  etape  de  melange  du  reste  de  la  resine  thermoplastique  (3)  lorsqu'on  a  melange  une  partie 
de  la  resine  thermoplastique  (3)  a  I'etape  (III) 
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ou  de  melange  de  la  totalite  de  la  resine  thermoplastique  (3)  lorsqu'on  n'a  pas  melange  la  resine 
thermoplastique  (3)  a  I'etape  (III);  et 
(VI)  une  etape  d'elimination  du  reste  de  I'agent  organique  (B)  du  melange  obtenu  a  I'etape  (V) 
lorsqu'on  a  elimine  une  partie  de  I'agent  organique  (B)  a  I'etape  (IV). 

5 
2.  Procede  de  fabrication  d'une  resine  thermoplastique  modifiee  par  du  caoutchouc  selon  la  revendication 

1,  dans  lequel  I'agent  organique  (B)  a  une  solubilite  dans  I'eau  de  5%  en  poids  ou  moins  a  25  °C. 

3.  Procede  de  fabrication  d'une  resine  thermoplastique  modifiee  par  du  caoutchouc  comprenant  un 
io  polymere  de  caoutchouc  greffe  (1)  produit  par  polymerisation  par  greffage  en  emulsion  d'un  monomere 

vinylique  sur  un  latex  de  caoutchouc,  une  resine  thermoplastique  (2)  et  une  resine  thermoplastique  (3), 
qui  comprend  la  realisation  des  etapes  suivantes  successivement: 

(I)  une  etape  de  melange  des  ingredients  (A),  (B),  (C)  suivants: 
(A)  un  latex  de  polymere  de  caoutchouc  greffe  (1), 

is  (B)  un  agent  organique  qui  est  capable  de  dissoudre  la  resine  thermoplastique  (2)  et  a  une 
solubilite  dans  I'eau  de  5%  en  poids  ou  moins  a  une  temperature  a  laquelle  on  melange  (A),  (B), 
(C),  la  quantite  de  I'agent  organique  etant  de  10  a  600%  du  poids  de  polymere  (4)  qui  est  la 
somme  du  polymere  de  caoutchouc  greffe  (1)  et  de  resine  thermoplastique  (2)  et  la  quantite  de  la 
resine  thermoplastique  (2)  etant  telle  qu'on  obtient  une  dispersion  homogene  et  qu'on  evite  une 

20  refloculation, 
(C)  un  agent  hydrosoluble  capable  de  coaguler  le  latex  (A),  la  quantite  de  cet  agent  etant  de  10% 
en  poids  ou  moins  du  polymere  de  caoutchouc  greffe  (1); 

(II)  une  etape  de  separation  et  d'elimination  d'une  phase  aqueuse  d'un  melange  a  deux  phases 
obtenu  dans  I'etape  de  melange  (I),  puis  de  melange  de  resine  thermoplastique  (2)  avec  le  melange 

25  dont  on  a  elimine  la  phase  aqueuse; 
(III)  une  etape  de  melange  du  melange  obtenu  a  I'etape  (II)  avec  la  totalite,  une  partie  ou  pas  de 
resine  thermoplastique  (3); 
(IV)  une  etape  d'elimination,  par  un  moyen  thermique,  de  tout  ou  partie  de  I'agent  organique  (B)  et 
d'eau  residuelle  du  melange  obtenu  a  I'etape  (III) 

30  ou  d'elimination  de  tout  ou  partie  de  I'agent  organique  (B)  et  d'eau  residuelle  du  melange  dont  on  a 
elimine  la  phase  aqueuse  a  I'etape  (II)  lorsqu'on  n'a  pas  melange  de  resine  thermoplastique  (3)  a 
I'etape  (III); 
(V)  une  etape  de  melange  du  reste  de  la  resine  thermoplastique  (3)  lorsqu'on  a  melange  une  partie 
de  la  resine  thermoplastique  (3)  a  I'etape  (III) 

35  ou  de  melange  de  la  totalite  de  la  resine  thermoplastique  (3)  lorsqu'on  n'a  pas  melange  la  resine 
thermoplastique  (3)  a  I'etape  (III);  et 
(VI)  une  etape  d'elimination  du  reste  de  I'agent  organique  (B)  du  melange  obtenu  a  I'etape  (V) 
lorsqu'on  a  elimine  une  partie  de  I'agent  organique  (B)  a  I'etape  (IV). 

40  4.  Procede  de  fabrication  d'une  resine  thermoplastique  modifiee  par  du  caoutchouc  selon  la  revendication 
3,  dans  lequel  on  melange  toute  la  resine  thermoplastique  (3)  a  I'etape  (V). 
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