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Description 

This  invention  is  concerned  with  compositions  for  stabilizing  polymers  and  with  products  which  include 
these  stabilized  polymers  and  is  particularly  but  not  exclusively  concerned  with  compositions  for  stabilizing 

5  butadiene  copolymers,  acrylic  and  methacrylic  copolymers,  and  with  polymeric  products  which  include  these 
stabilized  copolymers. 

Polymers  such  as  those  prepared  from  methacrylate-butadiene-styrene  ("MBS")  monomers  and  polymers 
predominantly  prepared  from  acrylic  and  methacrylic,  referred  to  hereinafter  as  "(meth)acrylic,"  ester  mono- 
mers  are  routinely  employed  as  additives  in  polymeric  matrices  to  provide  products  with  improved  impact  prop- 

10  erties.  MBS  polymers,  however,  are  prone  to  thermal  and  oxidative  degradation  at  elevated  temperatures. 
(Meth)acrylic  polymers  used  as  impact  modifiers  for  polymeric  matrices,  hereinafter  termed  acrylic  impact 
modifiers  ("AIMS")  polymers,  also  are  prone  to  thermal  and  oxidative  degradation,  although  to  a  lesser  degree 
than  MBS  polymers.  This  tendency  of  MBS  and  AIMS  polymers  to  degrade  at  elevated  temperatures  inhibits 
the  ability  of  these  polymers  to  impart  improved  impact  strength  in  polymer  matrices  such  as  polycarbonates 

15  and  other  engineering  resins,  as  well  as  their  blends  which  require  relatively  high  processing  temperatures. 
MBS  and  AIMS  polymers  that  are  employed  as  additives  in  polymeric  matrices  are  routinely  treated  with 

stabilizers  to  protect  them  against  thermal  and  oxidative  degradation.  Stabilizers,  however,  may  cause  the 
polymers  to  lose  impact  strength  and  develop  colored  impurities  in  the  polymer  matrix  as  a  byproduct  of  their 
antioxidant  action.  This  invention  is  therefore  directed  to  the  provision  of  stabilizers  for  polymers  such  as  MBS 

20  and  AIMS  wherein  one  or  more  of  these  disadvantages  is  reduced  and  for  polymeric  products  that  employ  the 
polymers  which  incorporate  these  improved  stabilizers  and  are  therefore  improved  in  such  respects. 

The  stabilizer  compositions  of  the  invention  can  be  employed  with  a  variety  of  polymers  such  as  MBS, 
acrylate-butadiene-styrene,  acrylonitrile-butadiene-styrene,  styrene-butadiene-styrene  block  copolymers, 
styrene-isoprene-styrene  block  copolymers,  and  AIMS  polymers  to  provide  polymeric  additives  which  show 

25  surprising  resistance  to  thermal  degradation  and  oxidation. 
The  polymeric  additives  are  formed  by  treating  a  polymer  with  a  ternary  stabilizer  composition  comprising 

organic  phosphite,  sterically  hindered  phenol  of  the  structural  formula,: 

50 
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where  in  the  above  formulae  R̂   is  a  branched  chain  alkyl,  n  is  1,  2,  3,  or  4,  R2  is  a  carrier  group  of  at  least  four 
carbon  atoms,  and  R3  is  hydrogen  or  lower  alkyl,  especially  methyl  or  ethyl  although  other  to  C4  alkyl  groups 
are  permissible. 

The  stabilizers  of  the  invention  can  be  incorporated  into  the  polymers  to  provide  polymeric  additives  by 
initially  forming  a  mixture  of  sterically  hindered  phenol  with  organic  phosphite.  This  mixture  is  combined  with 
the  polymer  to  provide  a  partially  stabilized  polymer  which  is  then  treated  with  a  less  sterically  hindered  phenol. 
Alternatively,  the  components  of  the  stabilizer  may  be  added  as  a  ternary  composition  of  the  sterically  hin- 
dered  phenol,  the  less  sterically  hindered  phenol,  and  the  organic  phosphite  to  the  polymeric  material  to  provide 
the  polymeric  additive. 

The  polymeric  additives  that  include  the  stabilizers  of  the  invention  can  be  employed  in  polymer  matrices 
to  provide  polymeric  products  which  have  improved  physical  and  mechanical  properties.  The  polymeric  prod- 
ucts  may  be  produced  by  admixing  the  additive  into  a  polymer  matrix,  and  then  molding  the  polymer  matrix 
to  provide  an  improved  polymeric  product. 

Preferably  the  sterically  hindered  phenol  comprises  from  about  8  to  about  82  weight  %,  the  less  sterically 
hindered  phenol  comprises  from  about  5  to  about  74  weight  %,  and/or  the  organic  phosphite  comprises  from 
about  5  to  about  80  weight  %  of  the  three  stated  stabilizer  components. 

In  the  sterically  hindered  phenols  of  Formula  I  R̂   is  preferably  a  branched  chain  lower  alkyl  of  4  to  12 
carbon  atoms  such  as  tert-butyl;  2,2  dimethylpropyl;  1  methylpropyl;  sec-  propyl;  1,2,2  tri-methylpropyl;  2  me- 
thylpropyl,  or  1,2  dimethyl-2-ethylbutyl.  The  carrier  group  R2  carries  one  or  more  of  the  n  propionate  ester 
groups  bearing  the  sterically  hindered  phenol.  The  carrier  group,  R2,  is  not  believed  to  play  a  direct  role  in  the 
antioxidant  effectiveness  of  Structure  I,  but  simply  provides  means  for  making  available  a  variety  of  molecules 
which  carry  one  or  more  sterically  hindered  phenol  groups  per  molecule.  The  invention  resides  in  the  particular 
combination  of  known  antioxidant  structures,  here  the  particular  phenols  (with  phospite),  and  not  in  the  as- 
sociated  means  of  carrying  the  phenols  into  use.  The  carrier  group,  R2,  need  only  confer  sufficient  molecular 
weight  to  Structure  I  so  that  the  thermal  treatments  in  use,  described  below,  do  not  lead  to  inordinate  loss  of 
the  sterically  hindered  phenol  component.  Molecular  weight  greater  than  about  400  daltons  is  found  effective 
in  most  uses.  Thus,  in  the  use  of  a  mono  functional  structure  I  (n  =  1),  R2  may  be  an  alkyl  group  of  at  least 
four  carbon  atoms,  for  example,  C4-C30  alkyl  such  as  butyl,  pentyl,  hexyl,  heptyl,  octyl,  nonyl,  decyl,  dodecyl, 
octadecyl,  eicosyl,  triacontyl  and  the  like.  Alkyl  groups  containing  at  least  8  carbon  atoms  are  preferred  when 
n  =  1.  In  the  use  of  a  multiple  functional  structure  I  (n  =  2,  3,  4),  R2  may  be  an  alkylene  group  carrying  2,  3, 
or  4  propionate  ester  groups  bearing  the  sterically  hindered  phenol  of  Structure  I.  When  n=4,  R2  may  be  a  tet- 
ramethylene  methane  group.  Examples  of  mono-,  bis-,  and  tetra-functional,  sterically  hindered  phenols  de- 
scribed  by  Structure  I  and  known  and  used  in  the  art  include  the  following  respective  compositions:  (where 
R2  is  octadecyl):  octadecyl  3-(3',5'-di-tert-butyl  -4'-hydroxy  phenyl)  propionate;  (where  R2  is  hexamethylene): 
hexamethylene  bis  (3,5-di-tertiarybutyl-4-hydroxy  hydrocinnamate);  and  (where  R2  is  tetramethylene  me- 
thane):  tetrakis  [methylene  (3,5-ditertiarybutyl-4-hydroxy  hydrocinnamate]  methane.  Such  phenols  may  be 
manufactured  by  methods  known  in  the  art  such  as,  for  example,  by  acid-  or  metal-catalyzed  alkylation,  or 
thermal  alkylation,  of  the  respective  phenols,  as  is  shown  in  Encyclopedia  of  Chemical  Technology,  Kirk- 
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Othmer,  3rd  Ed.  Other  single  or  multiple  sterically  hindered  phenols  of  structure  I  are  envisioned,  for  exam- 
ple  as  prepared  in  the  art  by  known  condensation  methods,  as  for  example,  by  condensation  of  propionic  acid 
bearing  the  sterically  hindered  phenol  with  octadecanol,  1,6-hexamethylene  glycol,  or  pentaerythritol,  in  the 
respective  examples  above. 

5  The  less  sterically  hindered  phenols  of  Formula  II  are  exemplified  by  a  composition  such  as  1,1,3-tris(2'- 
methyl-5'-tertbutyl-4'-hydroxyphenyl)  butane.  Such  phenols  may  be  manufactured  by,  for  example  the  acid- 
or  metal-catalyzed  alkylation,  or  thermal  alkylation,  of  the  respective  phenols,  as  is  shown  in  Encyclopedia  of 
Chemical  Technology,  Kirk-Othmer,  3rd  Ed.  Again,  for  simplicity,  hydrogen  atoms  fulfilling  the  four-valence 
carbon  atom  structures  of  I  and  II  are  not  shown. 

10  The  organic  phosphites  of  this  invention  include  aliphatic  and  aromatic  phosphites,  such  as  tris  (mono- 
nonylphenyl)  phosphite,  bisnonylphenyl  pentaerythritol  diphosphite,  bisoctadecanyl  pentaerythritol  diphos- 
phate,  bistridecanyl  pentaerythritol  diphosphite,  bis(2,4-di-tert-butylphenyl)  pentaerythritol  diphosphite, 
bis(2,6-di-tert-butyl-4-methylphenyl)  pentaerythritol  diphosphite,  isopropyliden-bis-(phenyl-ditridecyl)  diphos- 
phite,  butylidene-bis(3-methyl-6-tert-butylphenyl-ditridecyl)  phosphite,  tris(2,4-di-tert-butylphenyl)  phosphite, 

15  tris(mixed  mono-ordi-nonylphenyl)  phosphite,  phenyl-didecanyl  phosphite,  tris-decanyl  phosphite,  tris-phenyl 
phosphite  and  the  like.  These  organic  phosphites  may  be  manufactured  by,  for  example,  the  alkoxylation  and 
aryloxylation  of  PCI3  in  the  presence  of  a  base  by  the  respective  alcohols  and  phenols,  as  is  known  in  the  art. 

Asurfactant  may  be  included  with  the  stabilizer  to  provide  an  emulsion  of  the  stabilizer.  Examples  of  sur- 
factants  suitable  for  use  with  the  stabilizers  of  the  invention  are  those  which  are  thermally  stable  over  200°C- 

20  350°C.  Most  preferably,  sodium  dodecylbenzene  sulfonate  is  employed  as  the  surfactant.  The  amount  of  sur- 
factant  typically  constitutes  15  to  25%  (by  weight)  of  the  stabilizer  emulsion  depending  on  the  specific  prop- 
erties  of  the  surfactant. 

By  terms  "polymeric  additive,"  or  "polymer  additive,"  as  used  herein,  we  mean  a  polymeric  composition 
that  is  useful  as  an  additive  to  other  polymeric  compositions. 

25  A  variety  of  polymers  may  be  treated  with  the  stabilizers  of  the  invention  to  provide  polymeric  additives. 
For  example,  polymers  such  as  acrylonitrile-butadiene-styrene,  styrene-butadiene-styrene  block  copolymers, 
styrene-isoprene-styrene,  may  be  treated  with  the  stabilizers  of  this  invention  to  provide  polymeric  additives. 
In  particular,  MBS  and  AIMS  polymers  may  be  treated  with  the  stabilizers  of  the  invention  to  provide  polymeric 
additives.  These  MBS  and  AIMS  polymeric  additives  have  been  found  to  impart  surprisingly  improved  physical 

30  and  mechanical  properties  to  polymer  matrices  such  as  polycarbonate. 
The  types  of  MBS  and  AIMS  polymers  which  are  useful  as  polymeric  additives  in  polymeric  matrices  such 

as  polycarbonates  are  of  the  core/shell  type.  Core/shell  type  MBS  polymers  have  a  rubbery  core  of  polymer 
that  contains  at  least  50  weight  percent  butadiene,  a  second  stage  shell  of  either  styrenic  polymers,  styr- 
ene/methacrylate  polymers,  or  alkyl  methacrylate  polymers,  and  an  optional  third  stage  shell  of  either  styrenic 

35  polymers,  styrene/methacrylate  polymers,  or  alkyl  methacrylate  polymers,  with  the  proviso  that  the  compo- 
sitions  of  the  second  and  third  shells  are  not  identical.  The  second  and  third  stage  shells  also  may  be  cross- 
linked.  AIMS  polymers  are  prepared  as  multiple  stage  polymers,  such  as  for  example  of  the  core/shell  type, 
and  have  a  rubbery  core  of  polymer  that  contains  at  least  50  weight  %  of  an  alkyl  acrylate  or  methacrylate 
polymer  or  copolymer  and  one  or  more  outer  stages,  shells,  or  layers,  of  (meth)acrylicand  other  vinyl  ic  mono- 

40  mer  polymers  or  copolymers.  The  core  and  outer  shells  may  be  crosslinked  and  graftlinked.  Preferred  AIMS 
polymers  are  described,  for  example,  in  U.S.-A-3,678,133,  3,808,180,  and  4,096,202  having  a  rubber  core  of 
alkyl  acrylate,  one  or  more  shells  of  either  styrenic  polymers,  styrene-methacrylate  copolymers,  or  alkyl  me- 
thacrylate  polymers,  and  in  U.S-A-3,793,402  having  a  non-elastomeric,  hard  first  stage  of  alkyl  methacrylate 
and  one  or  more  shells  of  either  styrenic  polymers,  styrene-(meth)acrylate  copolymers,  or  alkyl  (meth)acrylate 

45  polymers  and  copolymers. 
The  polymeric  additives  of  the  invention  may  be  prepared  by  various  methods  such  as  by  forming  a  first 

mixture  of  a  sterically  hindered  phenol  of  formula  I  above,  and  an  organic  phosphite,  and  adding  that  first  mix- 
ture  to  a  polymer  to  provide  a  partially  stabilized  polymeric  additive.  The  partially  stabilized  additive  can  be 
admixed  with  a  less  sterically  hindered  phenol  of  formula  II  above  to  provide  the  polymeric  additive.  Alterna- 

50  tively,  the  polymeric  additives  can  be  prepared  by  admixing  a  polymer  emulsion  with  a  mixture  of  the  three 
components  of  the  stabilizer.  As  a  further  alternative,  the  polymeric  additives  can  be  prepared  by  dry  blending 
the  stabilizer  with  the  polymer. 

In  a  preferred  method  for  manufacture  of  MBS  and  AIMS  polymer  additives,  octadecyl  3-(3',5'di-tert-butyl- 
4'-hydroxyphenyl)  propionate,  for  example,  and  tris  (mono-nonylphenyl)  phosphite  are  mixed  to  form  a  first 

55  stabilizer  component  that  is  admixed  with  a  core/shell  type  MBS  or  AIMS  polymer  to  form  a  partially  stabilized 
MBS  or  AIMS  polymer.  The  partially  stabilized  MBS  or  AIMS  polymer  is  then  admixed  with  1-1,3-tris(2'-methyl- 
5'-tert-butyl  -4'-hydroxyphenyl)  butane  to  provide  an  MBS  or  AIMS  polymer  additive  which  can  be  admixed 
with  polycarbonate  to  provide  polycarbonate  products  with  surprisingly  improved  oxidation  resistance  and  im- 

4 
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pact  strength.  The  total  amount  of  octadecyl  3-(3',5'-di-tert-butyl  -4'-hydroxyphenyl)  propionate,  tris  (mono- 
nonylphenyl)  phosphite  and  1,1,3-tris(2'-methyl-5'-tert-butyl-4'-hydroxyphenyl)  butane  can  vary  from  about 
0.9  to  about  6.6  percent  by  weight  of  the  MBS  or  AIMS  polymer.  Octadecyl  3-(3',5'-di-tert-butyl-4'-hydroxy- 
phenyl)  propionate  can  be  about  0.4-2.3  weight  %,  tris  (mono-nonylphenyl)  phosphite  can  be  about  0.25-2.5 

5  weight  %,  and  1,1,3-tris(2'-methyl-5'-tert-butyl-4'-hydroxyphenyl)  butane  can  be  about  0.25-1.8  weight  %,  the 
percentages  based  on  weight  of  the  MBS  or  AIMS  polymer  as  100%. 

The  polymeric  additives  that  are  produced  by  treatment  with  the  stabilizers  of  the  invention  can  be  readily 
employed  in  a  wide  variety  of  polymer  matrices  to  provide  polymer  products  which  have  improved  physical 
and  mechanical  properties.  The  polymeric  additives  can  be  included  in  polymer  matrices  such  as  polymers  of 

10  acrylates,  methacrylates,  mixtures  of  acrylates  with  methacrylates,  styrene  with  acrylates,  styrenes  with  me- 
thacrylates,  styrene  derivatives  with  acrylates,  styrene  derivatives  with  methacrylates,  maleates,  fumarates, 
olefin  copolymers  with  acrylates,  olefin  copolymers  with  methacrylates,  maleic  anhydrides  followed  by  func- 
tional  izat  ion  of  the  anhydride,  and  engineering  resins  including  aromatic  polyesters  such  as  poly(ethylene  ter- 
ephthalate),  poly(butylene  terephthalate),  nylon  polymers  such  as  poly(hexamethylene  adipamide)  and  related 

15  polyamides,  poly(j)-phenylene  sulfides),  polysulfones,  polyarylates,  polystyrene,  poly(ether  imides),  polyi- 
mides,  poly(glutarimides),  poly(phenylene  ethers),  and  polycarbonates  of  the  formula  -R-0-C(0)-0-  where  R 
is  aliphatic,  aromatic  or  heterocyclic,  especially  of  the  bisphenol  A  type,  as  well  as  various  combinations  and 
blends  of  these.  Generally,  the  additive  is  blended  with  the  polymeric  matrix,  such  as  an  engineering  resin, 
which  is  then  molded  to  form  a  polymer  product  that  has  improved  physical  and  mechanical  properties.  The 

20  improved  polymer  products  may  be  used,  for  example,  in  the  manufacture  of  articles  such  as  automotive  bum- 
pers  and  spoilers,  in  extruded  pipes  and  profiles,  in  automotive  under-the-hood  applications  such  as  pump 
and  motor  housings.  Other  uses  for  these  polymeric  products  include  heat  resistant  and  solvent  resistant  en- 
gineering  resins  applications,  medical  devices,  electrical  insulators,  and  packaging  materials.  Other  uses  and 
articles  will  be  obvious  to  those  skilled  in  the  art. 

25  The  following  preferred  specific  Examples,  in  which  all  temperatures  are  in  degrees  Celsius  and  all  parts 
and  percentages  are  by  weight,  unless  otherwise  indicated. 

Step  1.  Preparation  of  MBS  and  AIMS  Polymers 

30  Step  1A.  Preparation  of  MBS  rubbery  polymer  latex 

A  stainless  steel  autoclave  with  an  agitator  and  several  entry  ports  is  charged  with  a  mixture  of  5  parts 
of  diphenyl  oxide  sulfonate  emulsifier  in  2688  parts  of  de-ionized  water  and  4.9  parts  of  sodium  formaldehyde 
sulfoxylate.  This  mixture  is  brought  to  pH  4.  The  autoclave  is  then  evacuated  and  2297  parts  of  butadiene, 

35  96.8  parts  of  styrene,  12  parts  of  cumene  hydroperoxide,  and  24.5  parts  of  divinylbenzene  are  added  and 
caused  to  react  at  70°C  during  a  period  of  9  hours.  An  additional  36.9  parts  of  emulsifier  is  then  added.  At  the 
end  of  the  reaction  period  no  further  pressure  drop  is  observed,  the  residual  pressure  is  vented  and  the  latex 
strained  to  remove  gum. 

40  Step  1B.  Preparation  of  the  MBS  polymer 

To  500  parts  of  the  latex  prepared  in  Step  A  are  added  34  parts  of  styrene,  followed  by  0.068  parts  of 
sodium  formaldehyde  sulfoxylate  dissolved  in  52  parts  of  deionized  water,  and  0.136  parts  of  cumene  hydro- 
peroxide.  One  hour  after  completion  of  theexotherm,  35  parts  of  methyl  methacrylate,  0.352  parts  of  butylene 

45  dimethacrylate,  0.035  parts  sodium  formaldehyde  sulfoxylate  dissolved  in  10  parts  deionized  water  and  0.070 
parts  of  cumene  hydroperoxide  are  added  and  caused  to  react  to  completion.  The  resultant  polymer  latex  has 
a  butadiene/styrene  rubber  content  of  77.5%  by  weight,  with  an  overall  butadiene  content  of  73.6%. 

Step  1C.  Preparation  of  the  AIMS  polymer 
50 

Following  the  method  disclosed  in  US  3,678,133,  Example  5,  a  core/shell  polymer  is  prepared  in  emulsion 
of  the  following  composition:  butyl  acrylate/trimethylolpropane  triacrylate/diallyl  maleate/Anethyl  methacry- 
late  in  the  weight  ratios  of  79/0.5/0.5//20. 

Thus,  to  a  suitable  reaction  vessel  there  is  added  a  charge  of  86  parts  deionized  water,  10  parts  of  a  10 
55  percent  by  weight  aqueous  solution  of  sodium  lauryl  sulfate,  and  0.1  part  glacial  acetic  acid.  While  the  mixture 

is  continuously  stirred,  100  parts  of  the  elastomer  phase  monomer  charge  (98.5  wt.  %  butyl  acrylate/0.75  wt. 
%  trimethylolpropane  triacrylate/  0.75  wt.  %  diallyl  maleate)  is  added  and  the  reaction  vessel  is  purged  with 
nitrogen  for  30  minutes.  Then  0.17  parts  of  cumene  hydroperoxide  is  added  and  the  mixture  is  heated  to  40 

5 
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deg.  C.  There  is  then  added  at  3  minute  intervals  small  increments  of  a  dilute  aqueous  solution  of  sodium  for- 
maldehyde  sulfoxylate  until  polymerization  is  initiated,  as  indicated  by  an  exotherm.  Ordinarily,  about  0.001 
to  about  0.005  parts  of  the  sulfoxylate  is  sufficient.  The  reaction  is  continued  for  at  least  one  hour,  or  to  sub- 
stantial  depletion  of  the  monomers.  The  temperature  of  the  system  is  then  adjusted  to  40  deg.  C  and  additional 

5  sodium  formaldehyde  sulfoxylate  (about  0.05  parts)  is  added.  Onto  the  elastomeric  phase  there  is  polymerized 
25  parts  by  weight,  per  100  parts  by  weight  of  the  elastomer  stage,  of  the  rigid  phase  monomer,  methyl  me- 
thacrylate.  The  methyl  methacrylate  and  0.15  parts  of  cumene  hydroperoxide  are  added  in  bulk.  The  reaction 
is  allowed  to  exotherm  over  a  period  of  about  1  hour  to  peak  temperature  and  this  temperature  is  maintained 
for  an  additional  30  minutes.  The  reaction  mixture  is  then  cooled  to  about  ambient  temperature. 

10 
Step  2.  Preparation  of  MBS  or  AIMS  polymer  additive 

Step  2A.  Preparation  of  first  stabilizer  component 

15  A  first  stabilizer  component  of  a  mixture  of  ninety  grams  of  octadecyl  3-(3',5'-di-tertbutyl-4'-hydroxyphe- 
nyl)  propionate  (hereinafter  designated  "Antioxidant  A")  and  sixty  grams  of  tris  (mono-nonylphenyl)  phosphite 
(hereinafter  designated  "Antioxidant  B")  are  charged  to  a  reaction  vessel  while  raising  the  temperature  to  70°- 
80°C.  When  the  mixture  begins  to  melt,  it  is  vigorously  agitated  to  yield  a  homogenous  melt  whereupon  174 
grams  of  a  surfactant  of  sodium  dodecylbenzene  sulfonate  is  charged  as  a  20-25%  active  aqueous  solution 

20  to  provide  an  emulsion  of  the  stabilizer  component.  The  emulsion  is  agitated  for  1  5  minutes  and  51  grams  of 
deionized  water  is  added  to  the  emulsion.  After  an  additional  30  minutes  of  mixing,  the  emulsion  of  the  stabilizer 
component  is  used  in  preparing  eitherthe  MBS  or  AIMS  polymer  additive  as  described  respectively  in  step  2B 
or  2C  below. 

25  Step  2B.  Preparation  of  MBS  polymer  additive 

Polymer  additive,  whether  of  the  MBS  or  AIMS  type,  is  prepared  by  identical  procedures.  Thus,  to  prepare 
the  MBS  polymeric  additive,  1  ,000  grams  of  a  50%  solids  latex  of  the  MBS  polymer  emulsion  synthesized  in 
Steps  1  A  and  B,  at  50-55  deg.  C,  is  mixed  with  0.5  grams  of  a  chelating  agent  which  is  the  disodium  salt  of 

30  ethylenediaminetetraacetic  acid  (EDTA-2Na)  predissolved  in  25  grams  of  deionized  water,  and  thirty-one 
grams  of  the  stabilizer  component  emulsion  formed  in  Step  2A.  Then,  8.6  grams  of  a  50%  active  aqueous  dis- 
persion  of  1,1,3-tris-(2'-methyl-5'-tertbutyl-4'-hydroxyphenyl)  butane  (the  100%  active  component  of  which 
is  hereinafter  designated  "Antioxidant  C")  is  added  to  the  MBS  latex  containing  the  stabilizer  component.  The 
resulting  emulsion  is  agitated  for  30  minutes  at  50°-55°C  and  then  cooled  to  less  than  40°C.  The  emulsion  is 

35  isolated  by  conventional  spray  drying  to  provide  a  free-flowing  MBS  polymeric  additive. 
The  MBS  polymer  additive  thus  contains  1.5  wt  %  of  Antioxidant  A,  1.0  wt.  %  of  Antioxidant  B,  and  ap- 

proximately  0.9  wt.  %  of  Antioxidant  C,  all  percentages  based  on  polymer  weight. 

Step  2C.  Preparation  of  AIMS  polymer  additive 
40 

Polymeradditive,  whether  of  the  MBS  or  AIMS  type,  is  prepared  by  identical  procedures.  Thus,  in  preparing 
the  AIMS  polymeric  additive,  1  ,000  grams  of  a  50%  solids  latex  of  the  AIMS  polymer  emulsion  synthesized  in 
Step  1C,  at  50-55  deg.  C,  is  mixed  with  0.5  grams  of  a  chelating  agent  which  is  the  disodium  salt  of  ethylene- 
diaminetetraacetic  acid  (EDTA-2Na)  predissolved  in  25  grams  of  deionized  water,  and  thirty-one  grams  of  the 

45  stabilizer  component  emulsion  formed  in  Step  2A.  Then,  8.6  grams  of  a  50%  active  aqueous  dispersion  of 
1,1,3-tris-(2'-methyl-5'-tertbutyl-4'-hydroxyphenyl)  butane,  "Antioxidant  C,"  is  added  to  the  AIMS  latex  con- 
taining  the  stabilizer  component.  The  resulting  treated  emulsion  is  agitated  for  30  minutes  at  50°-55°C  and 
then  cooled  to  less  than  40°C.  The  treated  emulsion  is  isolated  by  spray  drying  to  provide  a  free-flowing  AIMS 
polymeric  additive. 

so  The  AIMS  polymer  additive  thus  contains  1.5  wt  %  of  Antioxidant  A,  1.0  wt.  %  of  Antioxidant  B,  and  ap- 
proximately  0.9  wt.  %  of  Antioxidant  C,  all  percentages  based  on  polymer  weight. 

Preparation  of  Improved  Polymeric  Products 

55  Either  of  the  MBS  or  AIMS  polymeric  additive  from  respectively  Step  2B  or  2C  is  incorporated  into  poly- 
carbonate  to  provide  products  with  surprisingly  improved  oxidation  resistance  and  impact  strength.  The  poly- 
mer  additive  is  incorporated  into  a  polymer  matrix  of  polycarbonate  by  melt  blending  the  additive  with  the  poly- 
carbonate  and  then  forming  the  resulting  polymer  product  into  molded  products.  The  MBS  or  AIMS  polymeric 
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additive  can  be  employed  in  amounts  of  2  to  40  weight  %  of  the  polymer  matrix.  Preferably,  5-1  5  wt  %  of  the 
MBS  polymeric  additive,  or  5-20  wt  %  of  the  AIMS  polymeric  additive,  is  included  with  the  polymer  matrix  in 
preparing  the  polymer  product. 

Examples  which  incorporate  MBS  polymeric  additives  into  polycarbonate  products  (Examples  1-3)  and  an 
5  AIMS  polymeric  additive  into  a  polycarbonate  product  (Example  6)  are  described  more  fully  below.  Examples 

of  AIMS  polymeric  additives  prepared  for  independent  testing  prior  to  blending  with  polycarbonate  are  descri- 
bed  as  Examples  4  and  5. 

In  MBS  examples  1-3,  molded  products  of  polycarbonate  that  incorporate  the  MBS  polymeric  additives  of 
the  invention  are  prepared  by  dry  mixing  8  weight  percent  of  the  MBS  additive  with  polycarbonate  having  a 

10  weight  average  (Mw)  molecular  weight  of  49,000  and  a  number  average  (Mn)  molecular  weight  of  26,000.  This 
mixture  is  melt  blended  at  260°C.  at  60  rpm  in  a  single  screw,  2.54  cm.  Killion  extruder  to  provide  pellets  that 
are  injection  molded  in  a  275  Kg.  Newbury  Injection  Molder  at  either  285,  332,  or  357  °C.  The  injection  molding 
conditions  include  a  cycle  time  of  30  seconds,  an  injection  time  of  10  seconds,  an  injection  pressure  of  4.2 
mega-pascal,  and  a  back  pressure  of  0.34  mega-pascal.  Example  1  employs  an  MBS  additive  that  includes 

15  1.5%  by  weight  of  Antioxidant  A,  1.0%  by  weight  of  Antioxidant  B,  and  1.0%  by  weight  of  Antioxidant  C  (weight 
%  based  on  weight  of  MBS  polymer).  Antioxidant  A  therefore  constitutes  42%  of  the  stabilizer  compound  em- 
ployed  with  the  MBS  polymer.  Similarly,  Antioxidants  B  and  C  each  constitute  29%  of  the  stabilizer  compound 
employed  with  the  MBS  polymer.  Example  2  employs  an  MBS  additive  that  includes  1.5%  Antioxidant  A,  2.0% 
Antioxidant  B,  and  1.0%  Antioxidant  C  (weight  %  based  on  weight  of  MBS  polymer).  Example  3  employs  an 

20  MBS  additive  that  includes  1  .5%  Antioxidant  A,  1  .0%  Antioxidant  B,  and  0.5%  Antioxidant  C  (weight  %  based 
on  weight  of  MBS  polymer). 

The  polycarbonate  products  that  incorporate  the  MBS  or  AIMS  polymer  additives  of  the  invention  have 
surprisingly  improved  physical  and  mechanical  properties.  In  particular,  polycarbonate  products  that  incorpor- 
ate  the  MBS  or  AIMS  polymer  additives  of  the  invention  have  significantly  improved  oxidation  resistance  as 

25  well  as  improved  impact  strength.  The  surprising  improvement  in  impact  strength  that  is  attributable  to  includ- 
ing  the  MBS  polymeric  additives  of  the  invention  in  polycarbonate  matrices  is  shown  in  Table  I. 

Table  I  provides  impact  strength  data  for  Examples  1  -  3  as  well  as  for  Comparative  Examples  1  and  2. 
Comparative  Example  1  employs  a  polymeric  additive  based  on  a  commercially  available  MBS  polymer  that 
contains  0.6-1.0%  triethylene  glycol  bis(3-(3'-tert-butyl-4'-hydroxy-5'-methylphenyl)propionate),  and  0.6- 

30  1  .0%  dilaurylthio  dipropionate.  Comparative  Example  2  employs  an  MBS  additive  formed  by  the  experimental 
procedures  outlined  in  Step  2B  and  in  which  1.35  wt.  %  of  2,6-ditertiarybutyl  cresol  is  the  only  stabilizer  added 
to  the  MBS  polymer  of  Step  1  B. 

35 
Table  I 

Sample  Impact  Strength  ( N n t e s l ? )  
Injection  Molding  T e m p e r a t u r e  

332°C  357°C 
40 

Ex.  1 
690d 590d 

45 690d  690d 

50 N o t e s :  
1.  Impact  Strength  in  J o u l e s / m e t e r  

d-   indicates  ductile  f rac ture  

at  

55 
b—  indicates  brittle  f r ac tu re  
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Table  II  provides  impact  strength  and  Yellowness  Index  values  for  the  aforedescribed  Examples  1-3.  As 
shown  in  Table  II,  the  polycarbonate  compositions  of  Examples  1-3  that  are  injection  molded  at  285°C  and 
subject  to  10  days  of  oven  aging  in  air  at  120°C  retain  a  surprisingly  high  85%  of  their  original  impact  strength 
as  well  their  ductile  mode  of  fracture.  By  comparison,  the  polycarbonate  product  of  the  aforedescribed  Com- 

5  parative  Example  1  retains  less  than  43%  of  its  original  impact  strength  and  exhibits  undesirable  brittle  frac- 
ture.  In  addition  to  surprisingly  improved  mechanical  properties,  the  polycarbonate  products  which  employ  the 
MBS  additives  of  the  invention  exhibit  surprisingly  improved  oxidation  resistance  (as  measured  by  lowered 
Yellowness  Index).  As  shown  in  Table  II,  the  aforedescribed  Comparative  Example  1  has  a  yellowness  index 
of  more  than  three  times  that  of  Example  1  . 

Table  H 

SamPle  Impact  St rengthU  Yellowness  Inriex3 
As  Molded*  Oven  Aged^ 

Ex.1  800d  690d  40 
Ex.2  750d  690d  59 
Ex.3  750<3  690d  44 
Comparat ive.   Ex.  1  750<*  320b  131 

Notes :  
1.  Notched  Izod  on  3.2mm.  width  bars  at  23°C  in  accordance  with  ASTM 
Method  D256. 

2.  Impact  strength  in  Joules  per  m e t e r  
d—  indicates  ductile  f rac ture  
b~  indicates  brittle  f rac ture  

3.  Yellowness  Index  by  reflectance,  ASTM  Method  D  1925,  measured  on  
samples  which  were  oven  aged  samples  in  air  at  120°C  for  ten  days.  All 
samples  before  oven  aging  showed  Yellowness  Index  values  of  less  than  12. 

4.  Impact  strength  measured  on  samples  injection  molded  at  285°C. 

5.  Impact  strength  measured  on  injection  molded  samples  that  were  o v e n  
aged  in  air  at  120°C  for  10  days .  

AIMS  polymeric  additive  examples  4  and  5,  and  comparative  AIMS  polymer  samples,  are  prepared  for  in- 
dependent  testing  of  their  relative  thermal  stability.  Specifically,  the  AIMS  polymeric  additive  of  Example  4  is 

45  prepared  by  the  procedure  described  in  Step  2C,  using  stabilizers  in  the  amounts  to  yield  the  following  ratios: 
0.9%  by  weight  Antioxidant  A,  0.6%  Antioxidant  B,  and  0.55%  Antioxidant  C,  and  are  incorporated  into  the  AIMS 
polymer  of  Step  1C;  weight  percents  of  stabilizers  in  the  AIMS  polymeric  additive  are  based  on  the  AIMS  poly- 
mer  as  100%.  The  AIMS  polymeric  additive  of  Example  5  contains  twice  the  level  of  each  additive  of  Example 
4;  thus  Example  5  contains  1  .8%  Antioxidant  A,  1  .2%  of  B,  and  1.1%  of  C,  all  weight  percents  based  on  the 

50  AIMS  polymer  as  1  00%. 
Thermal  stability  of  the  AIMS  polymeric  additives  (Exs  4  &  5)  are  tested  versus  Comparative  Example  3. 

Comparative  Example  3  is  the  same  AIMS  polymer  used  in  preparing  the  AIMS  polymer  additives  of  Examples 
4  and  5,  but  without  the  stabilizer.  Tests  are  made  in  which  the  time  to  exotherm  is  measured.  The  time  to 
exotherm  is  the  time  required  to  achieve  the  maximum  exotherm  rate  as  measured  by  differential  scanning 

55  calorimetry  (DSC),  with  a  15-20  milligram  sample  held  at  280  deg.  C  in  air.  In  the  DSC  test,  the  relative  thermal 
stability  is  clearly  demonstrated  by  the  length  of  time  to  exotherm  (exotherm  providing  an  excellent  indication 
of  rapid  degradation.) 

Asecond  test  is  conducted  in  which  the  temperature  is  observed  at  which  a  1  0%  sample  weight  loss  occurs 
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in  air  under  standard  or  fixed  rates  of  sample  heating  from  50  to  500  degrees  C.  This  test  is  a  standard  ther- 
mogravi  metric  analysis  (TGA)  test. 

Results  of  the  termal  tests  just  described  are  shown  in  Table  III. 

Table  m  
Thermal  Stability  of  ATMS  Polymer  A d d i t i v e s  

Sample   DSC  Exotherm  Time  TGA  T e m p e r a t u r e  
10  @280  deg  C.  Minutes  for  10%  Wt.  Loss 

Comp.  Ex.3  <  1  242  deg.  C 
Ex.  4  21  290  deg.  C 

15  Ex.5  95  305  deg.  C 

In  Example  6,  molded  products  of  polycarbonate  that  incorporate  the  AIMS  polymeric  additives  of  the  in- 
vention  are  prepared  by  dry  mixing  10  weight  percent  of  the  AIMS  polymeric  additive  of  Example  5  with  the 

20  same  polycarbonate  used  in  Exs.  1-3.  The  mixture  is  melt  blended  and  injection  molded  under  conditions  de- 
scribed  for  the  MBS  products  of  Examples  1-3. 

Table  IV  lists  the  Yellowness  Index  (Yl)  response  of  the  product  of  Example  6  and  that  of  the  product  of 
Comparative  Example  4.  Comparative  Example  4  is  a  molded  product  of  polycarbonate  incorporating  the  same 
AIMS  polymer  absent  the  stabilizer  in  Ex.  6.  The  Yellowness  index  by  reflectance  is  measured  by  ASTM  Method 

25  D  1925  on  samples  immediately  after  compounding  (Initial  Yl)  and  after  oven  aging  in  air  at  120  deg.  C  for  10 
days. 

Table  IV 
30 Yellowness  Index  of  AIMS  Molded  P r o d u c t  

35 

Sample   Initial  Yl Yl  after  10  Days  at  120  dpg  r  

Comp.  Ex.  4  3.5  8  2 
Example  6  1.9  2 9  

40  Analogous  to  polycarbonate  matrices,  the  MBS  or  AIMS  polymer  additives  of  the  invention  can  be  incor- 
porated  into  other  polymer  matrices  such  as  those  polymers  of  acrylates,  methacrylates,  mixtures  of  acrylates 
with  methacrylates,  styrene  with  acrylates,  styrenes  with  methacrylates,  styrene  derivatives  with  acrylates, 
styrene  derivatives  with  methacrylates,  maleates,  fumarates,olef  in  copolymers  with  acrylates,  olefin  copoly- 
mers  with  methacrylates,  maleic  anhydrides  followed  by  functional  ization  of  the  anhydride.  Other  polymer  ma- 

45  trices  include  engineering  resins  such  as  aromatic  polyesters  such  as  poly(ethylene  terephthalate), 
poly(butylene  terephthalate)  and  the  like,  nylon  polymers  such  as  poly(hexamethylene  adipamide)  and  related 
polyamides,  poly(g-phenylene  sulfides),  polysulfones,  polyarylates,  polystyrene,  poly(ether  imides),  polyi- 
mides,  poly(glutarimides),  poly(phenylene  ethers),  as  well  as  various  combinations  and  blends  of  these. 

The  polymer  products  which  incorporate  the  polymer  additives  of  the  invention  may  be  formed,  as  for  ex- 
50  ample,  by  injection  molding  or  extruding,  intoa  variey  of  useful  objects  and  articles  such  as  automotive  parts, 

computer  housings,  appliance  housings,  tough  films,  and  the  like.  These  polymer  products  are  also  useful  for 
producing  blow-molded  articles  such  as  bottles,  fuel  tanks,  automotive  bumpers,  and  the  like.  Other  uses  for 
these  polymeric  products  include  heat  resistant  and  solvent  resistant  engineering  thermoplastics,  medical  de- 
vices,  electrical  insulators  and  food  packaging.  The  polymer  products  may  be  formed  into  sheet,  film,  rod,  pro- 

55  file,  or  complex  parts  by  any  known  plastics  processing  technique,  and  can  be  painted,  dyed,  decorated,  met- 
allized,  or  coated  with  abrasion  resistant  coatings. 

While  the  invention  has  been  described  and  exemplified  in  great  detail,  alternative  embodiments,  alter- 
ations  and  improvements  should  become  apparent  without  departure  from  the  spirit  and  scope  of  the  inven- 
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tion. 

Claims 

1.  A  composition  comprising: 
a)  a  sterically  hindered  phenol  of  the  structural  formula: 

and 
c)  an  organic  phosphite; 

wherein  is  branched  chain  alkyl;  n  is  1,  2,  3,  or4;  R2  is  alkyl,  alkylene,  tetramethylene  methane  or  an- 
other  group  acting  as  a  carrier  for  the  propionate  ester  group,  and  contains  at  least  4  carbon  atoms,  and 
R3  is  hydrogen  or  lower  alkyl. 

2.  Acomposition  as  claimed  in  claim  1  wherein  R1  is  tert-butyl;  2,2-dimethypropyl;  l-methylpropyl;  sec-pro- 
pyl;  1,2,2,-tri  methyl  propyl;  2-methyl  propyl  or  1,2-dimethyl-2-ethylbutyl;  and/or  R3  is  hydrogen  or  methyl; 
and/or  the  phosphite  is  selected  from  tris  (mono-nonylphenyl)  phosphite,  bisnonylphenyl  pentaerythritol 
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diphosphite,  bisoctadecanyl  pentaerythritol  diphosphite,  bistridecanyl  pentaerythritol  diphosphite, 
bis(2,4-di-tert-butylphenyl)  pentaerythritol  diphosphite,  bis(2,  6-di-tert-butyl-4-methylphenyl)  pentaery- 
thritol  diphosphite,  isopropylidene-bis-(phenyl-ditridecyl)  phosphite,  butylidene-bis(3-methyl-6-tert-bu- 
tyl  phenyl-d  it  ridecyl)  phosphite,  tris(2,4,-di-tert-butylphenyl)  phosphite,  tris(mixed  mono-or  dinonylphe- 
nyl)  phosphite,  phenyl-d  idecanyl  phosphite,  tris-decanyl  phosphite,  or  tris-phenyl  phosphite. 

3.  A  composition  as  claimed  in  claim  1  or  2  wherein  n  is  1  and  R2,  is  a  C4-C30  alkyl  group,  preferably  octadecyl; 
or  n  is  2  and  R2,  is  a  C4-C8  alkylene  group;  or  n  is  4  and  R2  is  tetramethylene  methane. 

4.  A  composition  as  claimed  in  any  preceding  claim  wherein:  component  (a)  comprises  from  8  to  82%;  com- 
ponent  (b)  comprises  from  5  to  74%;  and/or  component  (c)  comprises  from  5  to  80%;  of  components  (a) 
plus  (b)  plus  (c),  by  weight. 

5.  A  composition  as  claimed  in  any  preceding  claim  wherein  the  sterically  hindered  phenol  (a)  comprises 
octadecyl  3-(3',5'-di-tert-butyl-4'-  hydroxyphenyl)  propionate,  hexamethylene  bis  (3,5-di-tertiarybutyl-4- 
hydroxy  hydrocinnamate),  and/or  tetrakis  [methylene  (3,5-di-tertiarybutyl-4-hydroxy  hydrocinnamate] 
methane;  and  the  organic  phosphite  is  preferably  tris  (mono-nonylphenyl)  phosphite. 

6.  Acomposition  as  claimed  in  any  preceding  claim  wherein,  of  the  three  components:  component  (a)  com- 
prises  from  8  to  82%;  1  ,1  ,3-tris(2'-methyl-5'-tertbutyl-4'-hydroxyphenyl)  butane,  as  component  (b),  com- 
prises  from  5  to  74%;  and  tris(mono-nonylphenyl)  phosphite,  as  component  (c),  comprises  from  5  to  80%; 
by  weight. 

7.  Acomposition  as  claimed  in  Claim  6  comprising  42%  of  octadecyl  3-(3',5'-  di-tert-butyl-4'-hydroxyphenyl) 
propionate,  29%  of  1,1,3-tris(2'-methyl-5'-  tert-butyl-4'-hydroxyphenyl)butane  and  29%  of  tris  (mono- 
nonylphenyl)  phosphite,  by  weight  of  the  three  components. 

8.  A  composition  as  claimed  in  any  preceding  Claim  containing,  as  a  further  ingredient,  polymer  into  which 
the  stabilisers  are  incorporated. 

9.  Acomposition  as  claimed  in  claim  8  wherein  the  polymer  comprises  methacrylate-butadiene-styrene  or 
acrylic  impact  modifier  polymer. 

10.  Acomposition  as  claimed  in  Claim  8  or  9  wherein  the  composition  comprises  0.9  to  6.6  weight  %  of  the 
polymer. 

11.  The  use  of  a  composition  as  claimed  in  any  preceding  claim  as  a  stabiliser  for  a  polymer  matrix  such  as 
an  engineering  resin,  especially  polycarbonate. 

Revendications 

1.  Composition  comprenant  : 
a)  un  phenol  encombre  steriquement  ayant  la  formule  developpee  : 

11 
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b)  un  phenol  moins  encombre  steriquement,  ayant  la  formule  developpee: 

OH  OH 

et 
c)  un  phosphite  organlque 

oil  Ri  est  un  radical  alkyle  a  chaTne  ramif  iee  ;  n  vaut  1  ,  2,  3  ou  4  ;  R2  est  un  radical  alkyle,  alkylene, 
tetramethylene  methane  ou  un  autre  groupe  servant  de  support  pour  le  groupe  ester  propionate,  et 
contient  au  moins  4  atomes  de  carbone,  et  R3  est  un  hydrogene  ou  un  radical  alkyle  inferieur. 

Composition  selon  la  revendication  1,  dans  laquelle  R̂   est  le  radical  tert-butyle  ;  2,2-dimethylpropyle  ; 
1-methylpropyle  ;  sec-propyle  ;  1,2,2-trimethylpropyle  ;  2-methylpropyle  ou  1,2-dimethyl-2-ethylbutyle  ; 
et/ou  R3  est  un  hydrogene  ou  le  radical  methyle,  et/ou  le  phosphite  est  choisi  parmi  le  phosphite  de  tris- 
(monononylphenyle),  le  diphosphite  de  bisnonylphenyl-pentaerythritol,  le  diphosphite  de  bisoctadecanyl- 
pentaerythritol,  le  diphosphite  de  bistridecanyl-pentaerythritolje  diphosphite  de  bis(2,4-di-tert-butylphe- 
nyle)pentaerythritol,  le  diphosphite  de  bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol,  le  phosphite 
d'isopropylidene-bis-(phenyl-ditridecyle),  le  phosphite  de  butylidene-bis(3-methyl-6-tert-butylphenyl-di- 
tridecyle),  le  phosphite  de  tris(2,4-di-tert-butylphenyle),  le  phosphite  de  tris(mono-  ou  dinonylphenyle 
mixtes),  le  phosphite  de  phenyldidecanyle,  le  phosphite  de  tris-decanyle  ou  le  phosphite  de  tris-phenyle. 

Composition  selon  la  revendication  1  ou  2,  dans  laquelle  n  vaut  1  et  R2  est  un  groupe  alkyle  en  C4-C30, 
de  preference  octadecyle,  ou  encore  n  vaut  2  et  R2  est  un  groupe  alkylene  en  C4-C8,  ou  encore  n  vaut  4 
et  R2  est  le  tetramethylene  methane. 

Composition  selon  I'une  quelconque  des  revendications  precedentes,  dans  laquelle  le  composant  (a) 
compte  pour  8  a  82  %  en  poids,  le  composant  (b)  compte  pour  5  a  74  %  en  poids,  et/ou  le  composant  (c) 
compte  pour  5  a  80  %  en  poids,  par  rapport  a  la  somme  des  composants  (a),  (b)  et  (c). 

Composition  selon  I'une  quelconque  des  revendications  precedentes,  dans  laquelle  le  phenol  encombre 
steriquement  (a)  comprend  le  3-(3',5'-di-tert-butyl-4'-hydroxyphenyl)propionate  d'octadecyle,  le  bis(3,5- 
di-tert-butyl-4-hydroxyhydrocinnamate)  d'hexamethylene  et/ou  le  tetrakis(3,5-di-tert-butyl-4-hydroxyhy- 
drocinnamate)  de  methylene-methane,  et  le  phosphite  organique  est  de  preference  le  phosphite  de 
tris(monononylphenyle). 

Composition  selon  I'une  quelconque  des  revendications  precedentes,  constitute  des  trois  composants  : 
le  composant  (a)  compte  pour  8  a  82  %  en  poids,  le  composant  (b),  le  1,1,3-tris(2'-methyl-5'-tert-butyl- 
4'-hydroxyphenyl)butane  compte  pour  5  a  74  %,  et  le  composant  (c),  le  phosphite  de 
tris(monononylphenyle)  compte  pour  5  a  80  %  en  poids. 

Composition  selon  la  revendication  6,  qui  comprend  42  %  de  3-(3',5'-di-tert-butyl-4'-hydroxyphenyl)-pro- 
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pionate  d'octadecyle,  29  %  de  1,1,3-tris(2'-methyl-5'-tert-butyl-4'-hydroxyphenyl)butane,  et  29  %  de 
phosphite  de  tris(monononylphenyle),  par  rapport  a  la  somme  des  trois  composants. 

8.  Composition  selon  I'une  quelconque  des  revendications  precedentes,  contenant  comme  ingredient  sup- 
plemental  le  polymere  dans  lequel  les  stabilisants  sont  incorpores. 

9.  Composition  selon  la  revendication  8,  dans  laquelle  le  polymere  comprend  un  polymere  modificateur 
d'impact,  methacrylate-butadiene-styrene  ou  acrylique. 

10.  Composition  selon  la  revendication  8  ou  9,  dans  laquelle  la  composition  comprend  de  0,9  a  6,6  %  en  poids 
du  polymere. 

11.  Utilisation  d'une  composition  selon  I'une  quelconque  des  revendications  precedentes,  comme  stabilisant 
pour  une  matrice  polymere  telle  qu'une  resine  technique,  en  particulier  un  polycarbonate. 

Patentanspruche 

1.  Zusammensetzung  umfassend: 
a)  ein  sterisch  gehindertes  Phenol  der  Strukturformel: 

b)  ein  wen  iger  sterisch  gehindertes  Phenol  der  Strukturformel: 
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und 
c)  ein  organisches  Phosphit, 

in  denen  ein  verzweigtkettiges  Alkyl  ist,  n  1  ,2,3  oder4  ist,  R2  ein  Alkyl,  Alkylen,  Tetramethylenmethan 
oder  eine  andere  Gruppe  ist,  die  als  Trager  fur  die  Propionatestergruppe  wirkt  und  mindestens  4  Kohlen- 

5  stoffatome  enthalt,  und  R3  Wasserstoff  oder  ein  Niederalkyl  ist. 

2.  Zusammensetzung  nach  Anspruch  1,  worin  R̂   tert-Butyl;  2,2-Dimethylpropyl;  1-Methylpropyl;  sec-Pro- 
pyl;  1,2,2-Trimethylpropyl;  2-Methylpropyl  oder  1,2-Dimethyl-2-ethylbutyl  ist  und/oder  R3  Wasserstoff 
oder  Methyl  ist;  und/oder  das  Phosphit  ausgewahlt  ist  aus  Tris(mono-nonylphenyl)phosphit, 

10  Bisnonylphenylpentaerythritol-di-phosphit,Bisoctadecanylpentaerythritol-di-phosphit,Bis-tri-decanylpen 
taerythritol-di-phosphit,  Bis(2,4-di-tert-butylphenyl)pentaerythritol-di-phosphit,  Bis(2,6-di-tert-butyl-4- 
methylphenyl)pentaerythritol-di-phosphit,  lsopropyliden-bis-(phenyl-di-tri-decyl)phosphit,  Butyliden- 
bis(3-methyl-6-tert-butylphenyl-di-tri-decyl)phosphit,  Tris(2,4-di-tert-butylphenyl)phosphit,  Tris(gemischtes 
mono-  oderdinonphenyl)phosphit,  Phenyl-di-decanylphosphit,  Trisdecanylphosphit  oderTrisphenylphosphit  . 

15 
3.  Zusammensetzung  nach  Anspruch  1  oder  2,  worin  n  1  ist  und  R2  eine  C4-C30-Alkylgruppe,  vorzugsweise 

Octadecyl,  ist  oder  n  2  ist  und  R2  eine  C4-C8-Alkylengruppe  ist  oder  n  4  ist  und  R2  Tetramethylenmethan 
ist. 

4.  Zusammensetzung  nach  einem  der  vorhergehenden  Anspruche,  worin  Komponente  (a)  von  8  bis  82 
Gew.-%,  Komponente  (b)  von  5  bis  74  Gew.-%  und/oder  Komponente  (c)  von  5  bis  80  Gew.-%  der  Kom- 
ponenten  (a)  plus  (b)  plus  (c)  umfalit. 

5.  Zusammensetzung  nach  einem  der  vorhergehenden  Anspruche,  worin  das  sterisch  gehinderte  Phenol 
(a)  Octadecyl  3-(3',5'-Di-tert-butyl-4'-hydroxyphenyl)propionat,  Hexamethylen-bis-(3,5-di-tert-butyl-4- 
hydroxyhydrocinnamat)  und/oder  Tetrakis[methylen(3,5-di-tert-butyl-4-hydroxyhydrocinnamat)]methan 
umfalit  und  das  organische  Phosphit  vorzugsweise  Tris(mono-nonylphenyl)phosphit  ist. 

6.  Zusammensetzung  nach  einem  der  vorhergehenden  der  Anspruche,  worin  von  den  drei  Komponenten: 
Komponente  (a)  von  8  bis  82  Gew.-%,  1  ,1  ,3-Tris(2'-methyl-5'-tert-butyl-4'-hydroxyphenyl)butan  als  Kom- 
ponente  (b)  von  5  bis  74  Gew.-%  und  Tris(mono-nonylphenyl)phosphit  als  Komponente  (c)  von  5  bis  80 
Gew.-%  umfalit. 

7.  Zusammensetzung  nach  Anspruch  6,  umfassend  42  Gew.-%  Octadecyl  3-(3',5'-di-tert-butyl-4'-hydroxy- 
phenyl)propionat,  29  Gew.-%  1,1,3-Tris(2'-methyl-5'-tert-butyl-4'-hydroxyphenyl)butan  und  29  Gew.  -  % 

35  Tris(mono-nonylphenyl)phosphit  der  drei  Komponenten. 

8.  Zusammensetzung  nach  einem  der  vorhergehenden  Anspruche,  enthaltend  als  weiteren  Bestandteil  ein 
Polymer,  in  das  die  Stabilisatoren  einverleibt  sind. 

40  9.  Zusammensetzung  nach  Anspruch  8,  worin  das  Polymer  Methyacrylat-Butadien-Styrol  oder  Acrylschlag- 
modif  izierungspolymer  umfalit. 

10.  Zusammensetzung  nach  Anspruch  8  oder  9,  worin  die  Zusammensetzung  0,9  bis  6,6  Gew.-%  des  Poly- 
mers  umfalit. 

45  11.  Verwendung  einer  Zusammensetzung  nach  einem  der  vorhergehenden  Anspruche  als  Stabi  I  isator  fur  ei- 
ne  Polymermatrix,  wie  ein  Harz  fur  das  Apparatewesen,  insbesondere  ein  Polycarbonat. 
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