
J »  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0   2 0 2   5 5 0  
B 1  

(ft)  Publication  number: 

EUROPEAN  PATENT  S P E C I F I C A T I O N  

.ci.-:  C08F  210/12,  C 0 8 F 4 / 6 4  fO  Int Date  of  publication  of  the  patent  specification  : 
27.09.89 

Application  number:  86106298.2 

Date  of  filing:  07.05.86 

Process  for  the  preparation  of  ethylene-propylene-diene  terpolymers. 

Proprietor:  AUSIMONTS.p.A.,31,  Foro  Buonaparte, 
1-20121  Milano(IT) Priority:  22.05.85  IT  2083285 

Date  of  publication  of  application: 
26.11.86  Bulletin  86/48 Inventor:  Banzi,  Viviano,  3/p.  Via  Pasta,  I-44049  Vigarano 

Mainarda/Ferrara(IT) 
Inventor:  Milanl,  Federico,  2,  via  Kennedy, 
I-45030  S.Maria  Maddalena/Rovigo(IT) Publication  of  the  grant  of  the  patent: 

27.09.89  Bulletin  89/39 
@  Representative:  Jaumann,  Paolo,  Studio  Consulenza 

Brevettl  Jaumann  Piazza  Castello,  2,  1-20121  -Milano(IT) Designated  Contracting  States: 
BEDEFRGBNLSE 

References  cited: 
EP-A-  0  144  021 
AT-B-347  678 
GB-A-2  099  836 

The  file  contains  technical  information  submitted  after 
the  application  was  filed  and  not  included  in  this 
specification 40k  me  application  was  wea  mm  nui  mwiuucu  m  inn 

IU  specification 

O  
10 
10 

CM 
o  
N  I 

O  Note-  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give  notice  to 
the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in  a  written  reasoned 

«  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent 
™|  convention). 

ACTORUM  AG 



EP  0  202  550  B1 

Description 

Background  of  the  Invention 

5  1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  process  for  the  preparation  of  vulcanizable  elastomeric  copoly- 
mers  of  ethylene  with  propylene  and  one  or  more  conjugated  diene(s). 

More  precisely,  it  relates  to  a  process  for  the  copolymerization  of  ethylene  with  propyiene  and  butadi- 
10  ene  and  to  elastomeric  terpolymers  obtained  thereby.having  low  values  of  tension  set  at  low  tempera- 

tures. 

2.  Description  of  the  Prior  Art 

15  The  elastomeric  terpolymers,  containing  butadiene  in  lieu  of  a  non-conjugated  diene,  for  example  5- 
ethylidene-2-norbomene  or  1  ,4-hexadiene  (commonly  used)  are  greatly  interesting,  because  of  the  low 
cost  of  their  monomers,  and  of  the  simplifying  in  the  preparation  process  allowed  by  the  fact  that  all  the 
monomers  used  are  in  the  gas  phase,  and  hence  can  be  easily  removed  at  the  end  of  the  polymerization. 

The  copolymerization  of  ethylene  and  of  alpha-olefins  either  in  the  presence  or  in  the  absence  of  di- 
20  olefins  has  been  carried  out  by  using  different  types  of  catalysts:  one  of  the  most  widely  used  is  consti- 

tuted  by  the  product  from  the  reaction  of  a  vanadium  compound  and  an  organometallic  derivative  of  the 
metals  of  Groups  I.II  and  III  of  the  Periodic  System  (GB  1  ,277,629;  IT  890,604;  GB  1  ,277,353;  IT  879,026; 
GB  1,519,472). 

The  copolymers  obtained  by  this  catalyst  are  completely  or  substantially  amorphous,  and  are  obtained 
25  with  rather  low  yields  (grams  of  polymer  per  gram  of  vanadium). 

In  particular,  from  GB-A  2  099  836,  it  is  known  to  prepare  ethylene-propylene-1  ,4-hexadiene  terpoly- 
mers  with  catalysts  comprising  organometallic  compounds  of  aluminium  in  combination  with  solid  com- 
ponents  constituted  by  titanium  halides  supported  on  magnesium  halides  in  an  active  form.  The  solid 
components  of  such  catalysts  do  not  contain  electron-donor  compounds,  and  contain  amounts  of  tita- 

30  nium  extractive  with  titanium  tetrachloride  at  80°C,  which  are  considerably  higher  than  50%.  Also  in  such 
case,  the  yields  of  terpolymer,  as  well  as  the  percentage  of  copolymerised  dienic  monomer,  are  rather 
low. 

Catalysts  having  a  much  higher  catalytic  activity  than  the  above  said  catalysts  have  already  been 
claimed  by  the  present  Applicant  in  some  prior  patents. 

35  In  USP  3,789,036,  e.g.,  a  process  is  disclosed  for  the  preparation  of  elastomeric  terpolymers,  which 
can  be  vulcanized  with  sulphur,  of  ethylene  with  propylene  and  with  either  conjugated  or  non-conjugated 
diene  monomers,  by  using  a  catalyst  obtained  by  mixing  an  Al-alkyl  or  an  Al-alkyl  hydride  with  the  product 
from  the  reaction  of  a  titanium  compound  with  a  support  constituted  by  an  anhydrous  magnesium  halide  in 
active  form.  However,  neither  the  yields  obtained  nor  the  quality  of  the  product  are  yet  satisfactory. 

40  In  USP  4,013,823  a  process  is  disclosed  for  the  preparation  of  saturated  ethylene/propylene  elasto- 
mers  by  copolymerization  of  the  ronomers  in  the  presence  of  catalysts  formed  by  a  mixture  of  an  Al-alkyl 
with  a  titanium  halide,  this  latter  being  supported  on  a  complex  of  an  anhydrous  magnesium  halide  with  a 
Lewis  base(electron  donor).  Such  a  catalyst  is  however  not  suitable  for  use  in  the  preparation  of 
terpolymers  of  ethylene  and  propylene  with  a  conjugated  diolefin.  The  yields  and  the  elastomeric  proper- 

45  ties  of  the  terpolymer  are  indeed  poor. 
From  Belgian  patent  No.  848,527  catalysts  are  moreover  known,  which  are  obtained  by  contacting  the 

following  components: 

a)  a  solid  product  containing  at  least  on  its  surface  compounds  or  mixtures  of  compounds  comprising 
50  Mg,  Ti,  halogens  and  an  electron-donor  compound,  such  product  being  chararacterized  in  that  at  least 

50%  by  weight  of  Ti  compounds  present  in  it  are  insoluble  in  Ti  tetrachloride  at  80°C; 
b)  an  organometallic  compound  of  Al,  in  the  form  of  a  complex  with  an  electron-donor  compound. 

Such  catalysts  make  it  possible,  according  to  the  above  mentioned  patent,  propylene  or  propylene 
55  with  small  amounts  of  ethylene  to  be  polymerized  with  very  high  yield,  and  propylene  homopolymers  or 

crystalline  saturated  copolymers  of  propylene  and  ethylene  to  be  obtained  with  extremely  high  yield. 

The  Present  Invention 

60  It  has  been  now  surprisingly  found.and  that  is  the  object  of  the  present  invention.that  by  using  cata- 
lysts  obtained  by  contacting  the  above  described  solid  product  with  an  organometallic  compound  of  Al, 
unsaturated  elastomeric  copolymers  of  improved  quality  can  be  obtained  with  very  high  yield,  by  poly- 
merizing  ethylene  with  propylene  and  one  or  more  conjugated  diene(s). 

Thanks  to  the  high  yield  of  these  catalysts,  the  preparation  becomes  possible  of  the  said  copolymers 
65  by  simplified  methods,  which  do  not  comprise  steps  of  purification  from  the  catalyst  residues. 
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In  particular,  the  catalysts  used  in  the  present  invention  comprise  the  products  obtained  by  contact- 
ing  the  following  components: 

A)  a  solid  product  containing  at  least  on  its  surface  compounds  or  mixtures  of  compounds  comprising 
5  Mg,  Ti,  halogens  and  an  electron-donor  compound,  the  electron-  donor  compound  moles/  Ti  ratio  being 

greater  than  1  ,  the  halogen  atoms  /Ti  ratio  being  greater  then  4;  such  component  being  furthermore 
chararacterized  in  that  at  least  50%  by  weight  of  Ti  compounds  present  in  it  are  insoluble  in  Ti  tetrachlo- 
ride  at  80°C,  and  that  the  surface  area  after  extraction  by  TiCU  is  greater  than  40  me/g. 

B)  an  organometallic  compound  of  aluminium  selected  among  Al-trialkyls,  Al-alkyl  hydrides  and  Al- 
10  alkyl  monohalides. 

Preferably,  the  component  A)  of  the  invention  comprises  at  least  on  its  surface  products  obtained 
from  the  reaction  of  Mg  halides,  selected  between  Mg  dichloride  and  Mg  dibromide,  and  halogenated 
compounds  of  tetravalent  Ti,  in  particular  TiCU,  Tibr4,  Ti  halo-alkoxides,  with  an  electron-donor  com- 

15  pound,  selected  from  the  esters  of  aromatic  acids,  such  as,  e.g.,  benzoic  acid,  and  the  aromatic  nitriles, 
such  as,  e.g.,  benzonitrile.  The  nature  and  composition  of  this  component  are  furthermore  defined  by  the 
following  parameters. 

The  Mg/Ti  atomic  ratio  is  comprised  within  the  range  of  from  3  to  40  and  preferably  of  from  10  to  30; 
the  halogen  atoms/Ti  ratio  is  comprised  within  the  range  of  from  10  to  90  and  preferably  of  from  20  to  80, 

20  and  the  electron-donor  compound  moles/Ti  ratio  is  comprised  within  the  range  of  from  1  to  6  and  prefera- 
bly  of  from  1  .2  to  3.  -  ■  ..  •  ■*.  r Particularly  suitable  components  A)  are  furthermore  characterized  in  that  the  highest-intensity  line 
appearing  in  the  spectrum  of  Mg  chloride  or  bromide  of  normal  type,  as  defined  in  ASTM  3-0854  and  15- 
836  cards  for  the  chloride  and  bromide  respectively,  has  decreased  in  relative  intensity  and  has  an  un- 

25  symmetrically  broadened  shape,  forming  a  halo  showing  an  intensity  peak  shifted  relatively  to  the  inter- 
planar  distance  d  of  the  highest-intensity  line,  or  the  spectrum  is  characterized  in  that  such  highest-in- 
tensity  line  is  not  any  longer  present,  and  instead  of  it  a  halo  with  an  intensity  peak  shifted  relatively  to 
the'distance  d  of  said  line  is  present. 

In  case  of  MgCl2,  the  intensity  peak  of  the  halo  is  10  comprised  between  d  =  0.244  and  0.297  nm  (2.44 
30  and  2.97  A).  In  case  of  MgBr2,  the  intensity  peak  of  the  halo  is  comprised  betweenO.280  and  0.324  nm 

(2.80  and  3.24  A). 
Component  A)  can  be  prepared  according  to  various  routes. 
A  general  method  consists  in  treating  by  a  liquid  Ti  compound  a  composition  comprising  a  Mg  halide  and 

a  complex  formed  by  said  Mg  halide  and  an  electron-donor  compound,  wherein  the  Mg/moles  of  electron- 
35  donor  compound  ratio  in  greater  than  2  a  d  is  preferably  comprised  within  the  range  of  from  2  to  15,  under 

such  conditions  that  on  said  composition  the  fixing  occurs  of  a  certain  amount  of  Ti  compounds,  and  in 
subsequently  separating  the  solid  reaction  product  from  the  liquid  phase,  under  conditions  under  which 
on  the  product  practically  no  Ti  compounds  soluble  in  boiling  n-heptane  and  extractable  by  Ti  tetrachlo- 
ride  at  80°C  may  remain. 

40  Another  method  consists  in  reacting  an  adduct  of  Mg  halide  and  an  alcohol,  with  an  Al-alkyl,  and  in 
subsequently  treating  the  reaction  product  with  an  excess  of  TiCU  at  temperatures  ranging  from  60°C  to 
TiCU  boiling  point.  Al-alkyl  compound  is  used  in  such  case  in  a  ratio  to  the  adduct  at  least  sufficient  to  re- 
act  with  all  the  alcohol  present. 

A  further  method  consists  in  co-grinding  the  Mg  halide,  the  titanium  compound  and  the  electron-donor 
45  compound  under  such  conditions  as  to  reduce  the  size  of  Mg  halide  crystallites  to  average  values  com- 

prised  within  the  range  of  from  4.0  to  10.0  nm  (40  to  100  A),  and  in  subsequently  treating  the  so-obtained 
powder  with  an  aliphatic  or  aromatic  organic  solvent  selected  among  the  liquids  having  dielectric  con- 
stant  at  20°C  greater  than  or  equal  to  2.  The  preferred  conditions  for  the  treatment  of  the  co-ground  sol- 
id  by  the  liquid  mentioned  are  the  following:  temperatures  comprised  between  10  and  150°C;  times  com- 

50  prised  between  0.5  and  10  hours,  Mg  halide/organic  liquid  ratio  ranging  from  5:1  to  1:12  by  weight.  Finally, 
the  solid  is  washed  with  an  aliphatic  hydrocarbon  to  remove  the  soluble  Ti  compounds  and  is  dried. 

The  Al  organometallic  compounds  which  can  be  used  as  component  B)  are  preferably  constituted  by 
Al-trialkyl  compounds,  such  as  for  example  trietilaluminium,  tri-npropylaluminium,  triisobutylaluminium, 

55  A l - ( C H , - C H ( C H _ )   - C H , ) , ,  2  |  2  2  3  3 

CH3 

Al-CCH  - C H ( C H , ) _ - C H   )  ,  60  2  I  c  c.  3  3 

C2H5 

AI(Ci2H25)3,  by  Al-alkyl  hydrides,  such  as  Al-diethyl  hydride  or  Al-alkyl  monohalides,  such  as  diethyl- 
65  aluminium  chloride,  or  mixtures  thereof. 
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The  copolymerization  of  ethylene  with  propylene  and  the  diene  by  using  the  catalyst  defined  herein- 
above  is  carried  out  by  operating  in  the  presence  or  in  the  ab  sence  of  an  inert  hydrocarbon  dilu- 
ent,such  as,  e.g.,  n-propane,  n-butane,  n-hexane,n-heptane,  n-decane,  benzene.toluene,  in  the  pres- 
ence  of  a  mixture  of  the  catalyst  components  A)  and  B). 

5  In  such  a  mixture,  the  ratio  between  such  components  does  not  seem  crytical;  molar  AI/Ti.ratios  great- 
er  than  1  and  preferably  greater  than  50  are  preferably  used. 

The  polymerization  temperature  is  generally  maintained  between  -20  and  150°C,  and  preferably  be- 
tween  20  and  90°C.  The  operating  pressure  is  a  function  of  the  temperature  and  of  the  reacting  mixture, 
and  can  be  the  atmospheric  or  a  superatmospheric  pressure. 

10  The  conjugated  diolefins  which  can  be  polymerized  with  ethylene  and  propylene  by  the  process  of  the 
present  invention  can  be  for  instance  1  ,3-butadiene,isoprene,  piperylene  and  monocyclopentadiene. 

Propylene,  ethylene  and  the  diene  are  preferably  polymerized  with  each  other  in  such  ratios  as  to  ob- 
tain  copolymers  containing  from  30  to  60%  by  weight  of  propylene  and  a  diene  amount  not  greater  than 
10%  by  weight. 

15  The  following  Examples  are  reported  to  the  purpose  of  better  illustrating  the  invention  without  it  being 
limited  to  them. 

Preparation  of  ethvlene-propvlene-diene  terpolvmers 

20  Into  a  1500-ml  steel  autoclave,  equipped  with  magnetic  stirrer,  jacket  and  temperature  control  means, 
propylene  and  the  diene  are  charged,  .after  purging  by  nitrogen.  The  temperature  is  increased  to  the  pre- 
fixed  value,  and  ethylene  under  the  desired  pressure  is  introduced  up  to  saturation. 

The  catalytic  system  is  prepared  separately.by  placing  in  contact  the  solid  catalytic  component  A)  and 
component  B)  under  nitrogen  for  5  minutes  at  room  temperature. 

25  The  suspension  obtained  is  injected  into  the  autoclave  through  an  ethylene-pressurized  small  bomb. 
The  test  is  carried  out  by  keeping  constant  the  temperature  (automatically)  and  the  pressure  (by  feed- 

ing  ethylene). 
When  the  use  of  Hz  as  molecular  weight  regulator  is  required,  this  is  introduced  into  the  reactor  be- 

fore  the  saturation  by  ethylene. 
30  At  the  end  of  the  test,  10  ml  of  acetone,  containing  IRGANOX®  1010  in  the  ratio  0.3/100  to  the  polymer 

produced,  is  introduced. 
After  5  minutes  the  monomers  are  vented  off  and  the  autoclave  is  opened.  The  polymer  is  recovered 

and  dried  under  nitrogen  stream  at  70°C. 

35  Preparation  of  Catalytic  Component  "A1  " 

Into  a  stainless-steel  container  of  cylindrical  shape,  having  an  inner  volume  of  1  litre,  provided  with 
outer  jacket,  containing  210  steel  balls  of  16  mm  in  diameter,  by  operating  under  a  dry  nitrogen  atmos- 
phere,  44,2  g  of  anhydrous  MgCfe  (H2O  1%  by  weight)  (equal  to  0.46  mol)  and  24.3  g  of  ethyl  benzoate 

40  (equal  to  0.1  62  mol)  are  introduced. 
After  tightly  sealing  the  container,  the  grinding  is  carried  out  by  means  of  a  mill  of  "Vibratom"  type 

marketed  by  Siebtechnik,  adjusted  to  operate  at  1500  oscilla  tions  per  minute,  with  total  amplitude  of  35 
mm.  The  temperature  is  kept  controlled  at  1  8°C  by  circulating  water  through  the  jacket. 

After  a  30  hours  grinding,  into  the  container,  always  operating  under  nitrogen  atmosphere,  30.73  g  of 
45  TiCU  (equal  to  0.162  mol)  is  introduced. 

The  grinding  is  started  again,  under  the  same  conditions,  and  is  continued  over  more  than  20  hours. 
The  powdered  product  recovered  after  the  discharging  has  the  following  composition  by  weight: 

Mg  =  1  1  .05%;  Ti  =  7.95%;  Ethyl  benzoate  =  20.5%. 

50  Preparation  of  Catalytic  Component  "A2" 

By  the  same  equipment  as  used  for  the  preparation  of  the  catalytic  component  "A1  ",  72.5  g  of  anhy- 
drous  MgCl2  (equal  to  0.76  mol)  and  26.2  g  of  ethyl  benzoate  (equal  to  0.174  mol)  are  ground  together  for 
50  hours  at  70°C. 

55  Twenty  grams  of  the  so-obtained  powder  is  submitted  to  two  titanation  treatments,  each  by  285  ml  of 
TiCU  at  80°C  for  2  hours.  This  operation  is  carried  out  in  a  500-ml  glass  flask,  provided  with  jacket,  fil- 
ter  plate  and  valve  for  bottom-discharging,  reflux  condenser  and  stirrer,  with  nitrogen-filled  plenum 
chamber. 

After  the  processing  at  80°C,  the  liquid  phase  is  separated  by  filtering  through  the  filter  plate,  and  the 
60  solid  is  washed  five  times  with  100-ml  portions  of  hexane  at  50oC,  and  is  then  dried  in  vacuo  (under  a  re- 

sidual  pressure  of  about  3  mmHg)  at  40°C  for  3  hours. 
The  analytical  composition  by  weight  of  the  product  is  the  following: 

Mg  =  19.9%;  Ti  =  1.5%;  Ethyl  benzoate  =  10.2%. 

65 
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Preparation  of  the  Catalytic  Component  "A3" 

By  using  the  same  equipment  as  described  for  the  preparation  of  catalytic  component  "A1",  70  g  ofan- 
hydrous  MgCI2  (equal  to  0.734  mol)  and  30  g  of  ethyl  benzoate  (equal  to  0.2  mol)  are  ground  together  for 

5  50hoursat18°C. 
Twenty  grams  of  the  so-obtained  powder  is  submitted  to  the  treatment  with  TiCU,  under  the  same  con- 

ditions  as  used  for  the  preparation  of  catalytic  component  "A2",  with  the  only  difference  that  the  treat- 
ment  is  carried  out  once  only. 

After  filtration,  washing  with  hexane  and  drying  as  described  for  the  catalytic  component  A2  ,  the 
10  product  obtained  has  the  following  composition  by  weight:  Mg  =  16.35%;  Ti  =  1.2%;  Ethyl  benzoate  = 

21.4%. 

Preparation  of  Catalytic  Component  "A4" 

15  By  using  the  same  equipment  as  described  for  the  preparation  of  catalytic  component  "A1",72.5  g  of 
anhydrous  MgCI2  (equal  to  0.76  mol)  and  13  g  of  benzonitrile  (equal  to  0.126  mol)  are  ground  together  for 
60  hours  at  20°C. 

Twenty  grams  of  the  so-obtained  powder  is  submitted  to  two  titanation  treatments  as  described  for  the 
preparation  of  catalytic  component  "A2". 

20  The  dry  product  obtained  has  the  following  composition  by  weight: 
Ti  =  1.56%;  Mg  =  17.3%;  benzonitrile  =  10.2%. 

Preparation  of  Catalytic  Component  "A5" 

25  By  the  same  procedure  as  used  for  the  preparation  of  catalytic  component  "A1",  72.5  g  of  anhydrous 
MgCl2(equal  to  0.76  mol)  and  26.12  g  of  benzonitrile  (equal  to  0.253  mol)  are  ground  together  for  60 
hours  at  20°C. 

Twenty  grams  of  the  so-obtained  powder  is  submitted  to  two  titanation  treatments  as  described  tor  the 
preparation  of  catalytic  component  "A2". 

30  The  dry  product  obtained  has  the  following  composition  by  weight: 
Ti  =  0.72%;  Mg  =  16.7%;  benzonitrile  =  18.55%. 

Preparation  of  Catalytic  Component  "A6" 

35  Into  a  250-ml  glass  flask  provided  with  nitrogenfilled  plenum  chamber,  equipped  with  stirrer,  reflux 
condenser,  thermometer  and  temperature-controlling  oil  bath,  15  g  of  catalytic  component  "A1"  and  150  ml 
of  anhydrous  1  ,2-dichioroethane  are  c h a r g e d . .  

The  suspension  is  heated  under  stirring  for  2  hours  at  its  reflux  temperature  (83.5  °C),  and  is  then 
cooled  to  room  temperature.  The  solid  is  decanted,  and  the  liquid  is  separated  from  it  by  siphoning. 

40  The  solid  is  then  submitted  to  three  washings  at  50°C  under  stirring,  each  washing  being  carried  out  by 
150  ml  of  anhydrous  hexane. 

The  product  is  finally  dried  in  vacuo(residual  pressure  3  mmHg)  at  40°C  for  3  hours. 
The  composition  by  weight  of  the  so-obtained  product  is  the  following: 

Mg  =  16.95%;  Ti  =  1.5%;  Ethyl  benzoate  =  19.4%. 
45 

Catalytic  Component  "B" 

B1  :  Triisobutylaluminium  in  hexane  solution  at  20%  w/v,  stored  under  nitrogen. 
B2:  Diethylaluminium  monohydride  in  15%  w/v  hexane  solution  stored  under  nitrogen. 

50  In  the  following  Table  the  polymerization  conditions,  together  with  the  characteristics  of  the  polymers 
obtained,  the  vulcanization  conditions  and  the  properties  of  vulcanized  copolymers  are  reported. 

The  vulcanization  of  terpolymer  has  been  carried  out  (after  the  rubber  compound  having  been  homog- 
enized  on  calender  at  80°C  for  10  minutes)  on  plate-press  at  160°C  for  30  minutes,  with  the  following  for- 
mulation: 

55  Terpolymer  100  parts 
ZnO  5  parts 
Stearic  acid  1  part 
FEF  carbon  black  55  parts 
Oil  Cortis  100  M  30  parts 

60  Tetramethylthiuram  monosulphide  1  .5  parts 
Mercaptobenzothiazole  0.75  parts 
Sulphur  1  .5  pars  . . .  

The  determination  of  tension  set  values  has  been  carried  out  on  samples  of  polymer  having  usetui 
length  of  50  mm,  thickness  and  width  of  2  mm,  cut  along  the  perpendicular  direction  relatively  to  the  ad- 

65  vancement  direction  of  the  compound  on  the  roller  mill. 
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For  the  tension  set  test,  the  standard  specimen  is  stretched  by  200%  in  the  metal  clamp  of  the  device 
and  is  kept  resting  at  23°C  for  10  minutes.  Subsequently,  the  specimen  is  removed  from  the  clamp,  is 
kept  resting  for  1  0  minutes  at  +23°C  and  the  measurement  is  carried  out  soon  after  by  using  a  template. 

5  Computation  of  Results 

L  -  L 
%  T e n s i o n   Set   =  - - - - -   x  1 0 0  

10  o 
wherein: 
L=  length  of  specimen  after  the  deformation  (mm); 
U  =  initial  length  of  specimen  (50  mm). 

The  template  is  already  calibrated  to  directly  express  the  %  tension  set  . 15  For  each  test,  usually  two  specimens  are  used. 
The  two  repeated  tests  carried  out  by  the  same  operator  must  not  give  differences  greater  than  5%. 
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Table 
Example  No.  Compa-  1 2   3  4  5  6  7  (Com-  8 

rison  1  parative 
example) 

Component  "A"  A1  A2  A2  A3  A2  A4  A5  A2  A6 

Component  "B"  B1  B1  B1  B1  B2  B1  B1  B1  B1 

Propyleneg  494  416  494  494  494  494  494  520  494 

Butadiene  g  37  31.1  37  37  37  37  37  -  37 

Diane*  _ _ _ - - - -   1,4-hexa-  -  
diene) 

Diene'g  _ _ _ _ - - - 8 4 - .  

Component  "A"  0.0115  0.006  0.014  0.0055  0.027  0.0325  0.055  0.14  0.02 

g 
Component  "B"  1  1  1  1  0.43  1  1  4  1 

g 
Temperature  40  40  40  40  40  40  40  20  40 
(°C) 
Total  pressure  18.2  19.8  18.6  18.9  19.2  19.1  19.1  10.8  19.7 
(atm) 
Time(h)  2  2  2  2  2  1  2  1  2 

Yield  (g/g  of  Ti)  126  000  940  000  870  000  681000  363  000  357  000  175  000  100  000  362  000 

/#/Ti35  (dl/g)  5  4.3  2.9  4.55  3.05  3.66  4.18  2.06  4.2 

C3  37.6  35.6  43.4  34.9  37.4  40.2  36.4  53.9  32.6 
(%  by  weight) 
Diene*  - - - - - - -   2 . 8 -  
(%  by  weight) 
C4  =  (1-4  trans,  2.5  2.82  2.25  1.6  2.4  3.2  2.1  -  3 
%  by  weight) 
C4  (1-2  vinyl,  0.25  0.25  0.25  0.25  0.25  0.25  0.25  -  0.25 
%  by  weight) 
ML1**121°C  57  55  60  56  50.5  -  -  -  62 
(crude  polymer) 
Tensile  strength  104  130  107  119  101  -  -  121  127 
(kg/cm2) 
Elongation  at  660  590  555  810  580  450  660 
break  (%) 
Tension  set  26  21  20  20  20  31  28  11  26 
200%  (%) 
*  Different  from  butadiene 
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Claims 

1  .  Process  for  the  preparation  of  elastomeric  unsaturated  polymers  from  ethylene  with  propylene  and 
one  or  more  conjugated  diene(s)  by  a  catalyst  obtained  by  contacting  the  following  components: 

A)  a  solid  product  containing  at  least  on  its  surface  compounds  or  mixtures  of  compounds  comprising 
Mg,  Ti,  halogens  and  an  electron-donor  compound,  the  electron-donor  compound  /  Ti  molar  ratio  being 
greater  than  1,  the  halogen  atoms  /Ti  ratio  being  greater  then  4;  such  component  being  furthermore 
chararacterized  in  that  at  least  50%  by  weight  of  the  Ti  compounds  present  in  it  are  insoluble  in  Ti  tet- 
rachloride  at  80°C,  and  that  the  surface  area  of  the  solid  after  extraction  by  TiCU  is  greater  than  40 

B)  an  organometallic  compound  of  aluminium  selected  among  an  Al-trialkyl,  an  Al-dialkyl  hydride  and  an 
Al-alkyl  m o n o h a l i d e . . . . . . . . .  
2.  Process  according  to  claim  1  ,  wherein  the  component  A)  is  obtained  by  the  reaction  of  a  liquid  nalo- 

genated  Ti  compound  with  a  solid  composition  comprising  an  Mg  halide,  selected  between  Mg  dichloride 
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and  Mg  dibromide,  and  a  complex  between  the  Mg  dihalide  and  the  electron-donor  compound  preferably 
selected  among  organic  esters,  in  particular  among  the  esters  of  aromatic  acids,  and  aromatic  nitriles; 
said  solid  composition  being  characterized  in  that  in  its  X-ray  spectrum  the  highest-intensity  line  appear- 
ing  in  the  spectrum  of  the  halide  of  normal  type,  as  defined  in  ASTM  3-0854  and  15-836  cards  for  the 

5  dichloride  and  the  dibromide  respectively,  has  decreased  in  relative  intensity  and  has  an  unsymmetrical- 
ly  broadened  shape,  forming  a  halo  showing  an  intensity  peak  shifted  relatively  to  the  interplanar  dis- 
tance  d  of  the  highestintensity  line,  or  the  spectrum  is  characterized  in  that  such  highest-intensity  line  is 
absent,  and  instead  of  it  a  halo  with  an  intensity  peak  shifted  relatively  to  the  distance  d  of  the  highest- 
intensity  line  is  present. 

10  3.  Process  according  to  claim  1  ,  wherein  the  electrondonor  compound  is  ethyi  benzoate. 
4.  Process  according  to  claims  1-3  for  the  preparation  of  ethylene,  propylene,  butadiene  terpolymers. 

Patentanspriiche 

15  1.  Verfahren  zur  Herstellung  elastomerischer  ungesattigter  Polymere  aus  Athylen  mit  Propylen  und  ei- 
nem  oder  mehreren  konjugierten  Dienen,  mittels  eines  durch  Zusammenbringen  nachstehender  Kompo- 
nenten  erhaltenen  Katalysators: 
A)  Ein  festes  Produkt,  das  zumindest  an  seiner  Oberflache  Mg,  Ti,  Halogene  und  eine  Elektronendonor- 
Verbindung  umfassende  Verbindungen  oder  Verbindungsmischungen  enthalt,  wobei  das  Molverhaltnis 

20  Elektronendonor-Verbindung/Ti  mehr  als  1  und  das  Halogenatome/Ti-Verhaltnis  mehr  als  4  betragt;  wo- 
bei  diese  Komponente  ausserdem  dadurch  gekennzeichnet  ist,  dass  zumindest  50  Gew.-%  der  darin  vor- 
handenen  Ti-Verbindungen  in  Ti-Tetrachlorid  bei  80°C  unloslich  ist,  und  dass  der  Flacheninhalt  des 
Festko  rpers  nach  Extraktion  mittels  TiCU  grosser  als  40m2/g  ist. 
B)  Eine  unter  Al-Trialkyl,  Ai-Dialkylhydrid  und  Al-Alkylmonohalogenid  gewahlte  metallorganische  Alumi- 

25  nium-Verbindung. 
2.  Verfahren  nach  Anspruch  1  ,  wobei  die  Komponente  A)  durch  Umsetzung  einer  flussigen  halogenier- 

ten  Ti-Verbindung  mit  einer  festen  Zusammensetzung  erhalten  wird,  welche  ein  unter  Mg-Dichlorid  und 
Mg-Dibromid  gewahltes  Mg-Halogenid  und  ein  Komplex  aus  dem  Mg-Dihalogenid  und  der  Elektronendo- 
nor-Verbindung  umfasst,  welche  vorzugsweise  unter  organischen  Estern,  insbesondere  unter  Estern 

30  aromatischer  Sauren,  und  aromatischen  Nitrilen  gewahlt  ist;  wobei  die  genannte  feste  Zusammensetzung 
dadurch  gekennzeichnet  ist,  dass  in  ihrem  Rontgenspektrum  die  mit  maximaler  Starke  im  Spektrum  des 
Halogenids  normaler  Art,  wie  dieses  in  den  ASTM-Vorschriften  3-0854  und  15-836  fur  Dichlorid  bzw. 
Dibromid  definiert  ist,  auftretende  Linie  in  relativer  Starke  vermindert  ist  und  sich  unsymmetrisch  erwei- 
tert  und  dabei  einen  Halo  bildet,  welcher  einen  gegeniiber  dem  interplanaren  Abstand  d  der  Linie  maxima- 

35  ler  Starke  verschobenen  Starke-Hochstwert  aufweist,  oder  das  Spektrum  ist  dadurch  gekennzeichnet, 
dass  diese  Linie  maximaler  Starke  fehlt  und  an  deren  Stelle  ein  Halo  mit  einem  gegenuber  dem  Abstand  d 
der  Linie  maximaler  Starke  verschobenen  Starke-Hochstwert  tritt. 

3.  Verfahren  nach  Anspruch  1  ,  wobei  die  Elektronendonqr-Verbindung  Athylbenzoat  ist. 
4.  Verfahren  nach  Anspruch  1  bis  3  zur  Herstellung  von  Athylen-Propylen-Butadien-Terpolymeren. 

40 
Revendications 

1  .  Procede  pour  la  preparation  de  polymeres  elastomeres  non  satures  a  partir  de  ethylene  et  propyle- 
ne  et  un  ou  plusieurs  dienes  conjugues  au  moyen  d'un  catalyseur  obtenu  en  agissant  par  contact  les  sui- 

45  vants  constituants: 
A)  Un  produit  solide  contenant  au  moins  sur  sa  surface  composes  ou  melanges  comprenants  Mg,  Ti, 
halogenes  et  un  compose  donneur  d'electrons,  le  rapport  molaire  donneur  d'electrons/Ti  etant  majeur 
que  un,  le  rapport  atomes  d'halogene/Ti  etant  majeur  que  4;  un  tel  compose  etant  en  outre  caracterise 
par  le  fait  qu'au  moins  le  50%  en  poids  des  composes  de  Ti  presents  en  cela  sont  insolubles  en 

50  tetrachlorure  de  titan  a  80°C,  et  que  la  surface  du  solide  apres  extraction  par  TiCU  est  majeur  que 
40  m2/g. 

B)  Un  compose  organometallique  d'aluminium  choisi  dans  le  group  des  Al-trialkyls,  des  hydrures  de  Al- 
dialkyl,  et  des  monohalogenures  de  Al-alkyl. 

2.  Procede  suivant  la  revendication  1  ,  dans  lequel  le  constituant  (A)  est  obtenu  au  moyen  de  la  reac- 
55  tion  d'un  compose  halogene  liquide  du  Ti  avec  une  composition  solide  comprenant  un  halogenure  de  Mg, 

choisi  entre  le  dichiorure  de  Mg  et  le  dibromure  de  Mg,  et  un  complexe  entre  le  dihalogenure  de  Mg  et  le 
compose  donneur  d'electrons  preferablement  choisi  entre  les  esters  organiques,  en  particuiier  entre  les 
esters  des  acides  aromatiques  et  les  nitriles  aromatiques;  susdite  composition  solide  etant  caracterisee 
par  le  fait  que  dans  son  spectre  aux  rayons  X  la  ligne  d'intensite  maximum  qui  apparait  dans  le  spectre  de 

60  I'halogenure  du  type  normal,  comme  il  est  defini  dans  les  fiches  ASTM  3-0854  et  15-836  respectivement 
pour  le  dichiorure  et  le  dibromure,  est  diminuee  d'intensite  relative  et  deborde  asymetriquement  en  for- 
mant  un  halo  qui  presente  un  maximum  d'intensite  deplace  relativement  a  la  distance  interplanaire  d  de  la 
ligne  d'intensite  maximum,  ou  le  spectre  est  caracterise  par  le  fait  que  cette  ligne  d'intensite  maximum  est 
absente,  tandis  qu'en  est  present  un  halo  avec  un  maximum  d'intensite  deplace  relativement  a  la  distance 

65  d  de  la  ligne  d'intensite  maximum. 
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3.  Precede  suivant  la  revendication  1,  dans  lequel  le  compose  donneur  d'electrons  est  benzoate 
d'ethyle. 

4.  Procede  suivant  les  revendications  1-3,  pour  la  preparation  de  terpolymeres  d'etnylene,  propy- 
lene,  butadiene. 

d'ethyle. 
4.  Procede  suivant  les  revendications  1-3,  pour  la  preparation  de  terpolymeres  d'etnylene,  propy- 
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