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Description 

Technical  field 
The  present  invention  relates  to  a  3-methylbutene-1  polymer  composition  having  excellent  heat 

5  resistance,  stretchability  and  mechanical  strength  of  the  molded  product,  such  as  tear  strength  and  impact 
strength,  and  a  process  for  its  production. 

Background  art 
3-methylbutene-1  polymers  {also  called  3-methyl-1-butene  polymers)  have  been  known  as  crystalline 

10  polyolefins  having  high  melting  points.  For  instance,  Japanese  Unexamined  Patent  Publications  No. 
182305/1982,  No.  195704/1982  and  No.  8708/1983  disclose  processes  wherein  3-methylbutene-1  is 
polymerized  by  means  of  titanium  trichloride  having  a  small  aluminum  content  and  an  organoaluminum 
compound.  While  3-methylbutene-1  polymers  obtained  by  these  conventional  processes  have  high 
melting  points,  the  mechanical  strength  of  the  molded  products  such  as  tear  strength  or  impact  strength 

15  and  the  stretchability  are  inadequate.  Therefore,  such  products  are  not  necessarily  satisfactory  as  materials 
for  various  molded  products  or  as  materials  for  stretched  or  non-stretched  films. 

The  present  inventors  have  conducted  extensive  studies  with  an  aim  to  overcome  the  above- 
mentioned  various  drawbacks,  i.e.  to  improve  the  stretchability  and  the  mechanical  strength  of  the  molded 
product,  without  impairing  the  heat  resistance  as  the  feature  of  3-methylbutene-1  polymers.  As  a  result, 

20  they  have  arrived  at  the  present  invention.  Heretofore,  such  a  3-methylbutene-1  polymer  composition  and 
the  process  for  its  production  have  not  been  known. 

Disclosure  of  the  invention 
The  present  invention  provides  a  3-methylbutene-1  polymer  composition  comprising  from  10  to  95% 

25  by  weight  of  a  3-methylbutene-1  homopolymer,  or  a  copolymer  of  3-methylbutene-1  with  other  a-olefin 
having  from  2  to  12  carbon  atoms,  which  has  a  3-methylbutene-1  content  of  higher  than  90%  by  weight, 
and  from  5  to  90%  by  weight  of  a  copolymer  of  3-methylbutene-1  with  other  a-olefin  having  from  2  to  12 
carbon  atoms,  which  has  a  3-methylbutene-1  content  of  from  40  to  90%  by  weight;  and  a  process  for 
producing  a  3-methylbutene-1  polymer  composition  which  comprises,  in  the  presence  of  a  transition  metal 

30  compound  and  an  organometallic  compound  of  a  metal  of  Groups  1  to  3  of  the  periodic  table,  polymerizing 
3  -  methyl  butene  -1,or3  -  methylbutene  -1  and  other  a-olefin  having  from  2  to  12  carbon  atoms,  to  form 
a  polymer  or  copolymer  having  a  3  -  methylbutene  -  1  content  of  higher  than  90%  by  weight  in  an  amount 
of  from  10  to  95%  by  weight  of  the  total  formed  polymers,  and  then  copolymerizing  3  -  methylbutene  -  1 
and  other  a-olefin  having  from  2  to  12  carbon  atoms  to  form  a  copolymer  having  a  3  -  methylbutene  -  1 

35  content  of  from  40  to  90%  by  weight  in  an  amount  of  from  5  to  90%  by  weight  of  the  total  formed  polymers. 

Best  mode  of  carrying  out  the  invention 
Now,  the  present  invention  will  be  described  in  further  detail. 
The  first  component  (hereinafter  referred  to  as  component  (a))  in  the  polymer  composition  of  the 

40  present  invention  is  a  3  -  methylbutene  -  1  homopolymer,  or  a  copolymer  of  3  -  methylbutene  -  1  with 
other  a-olefin  having  from  2  to  12  carbon  atoms,  which  has  a  3  -  methylbutene  -  1  content  of  higher  than 
90%  by  weight.  As  such  other  a-olefin  having  from  2  to  12  carbon  atoms  in  the  copolymer,  there  may  be 
mentioned  ethylene,  propylene,  butene,  hexene,  4  -  methylpentene  -  1,  octene,  styrene  or  vinylcyclo- 
hexane.  These  other  a-olef  ins  may  be  employed  in  combination  of  two  or  more,  and  may  further  contain  a 

45  small  amount  of  a  polyene  such  as  butadiene  or  isoprene.  The  method  for  copolymerization  is  preferably  a 
so-called  random  copolymerization  method.  The  3  -  methylbutene  -  1  content  in  the  copolymer  is  higher 
than  90%  by  weight,  preferably  at  least  95%  by  weight.  If  the  content  is  outside  this  range,  the  melting 
point  of  the  composition  tends  to  be  low,  and  the  features  of  the  3  -  methylbutene  -  1  polymer  such  as  a 
high  melting  point  and  solvent  resistance  tend  to  be  impaired,  such  being  undesirable. 

so  The  proportion  of  component  (a)  in  the  composition  is  from  10  to  95%  by  weight,  preferably  from  20  to 
90%  by  weight. 

The  second  component  (hereinafter  referred  to  as  component  (b))  is  a  copolymer  of  3  -  methyl- 
butene  -  1  with  other  a-olefin  having  from  2  to  12  carbon  atoms,  which  has  a  3  -  methylbutene  -  1  content 
of  from  40  to  90%  by  weight.  Such  other  a-olefin  is  selected  from  those  mentioned  with  respect  to 

55  component  (a).  Such  other  a-olefins  may  be  employed  in  combination  of  two  or  more,  and  may  contain  a 
small  amount  of  a  polyene  such  as  butadine  or  isoprene.  The  method  for  copolymerization  is  preferably  a 
so-called  random  copolymerization  method.  The  3  -  methylbutene  -  1  content  in  the  copolymer  is  from  40 
to  90%  by  weight.  If  the  content  is  outside  this  range,  no  adequate  improvement  will  be  obtained  in  the 
stretchability  or  in  the  tear  strength  or  the  impact  strength  of  the  molded  product. 

so-  The  proportion  of  component  (b)  in  the  composition  is  selected  within  a  range  of  from  5  to  90%  by 
weight  preferably  from  10  to  80%  by  weight.  If  the  proportion  of  component  (b)  is  too  low,  no  adequate 
improvement  will  be  obtained  in  the  stretchability  or  mechanical  strength,  and  if  the  proportion  is  too  high, 
the  heat  resistance  or  solvent  resistance  tends  to  be  inferior. 

In  order  to  obtain  a  composition  having  a  good  balance  of  the  heat  resistance  and  solvent  resistance 
65  and  the  mechanical  strength,  stretchability,  etc.,  it  is  preferred  either  to  reduce  the  proportion  of 
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component  (b)  and  increase  the  a-olefin  content  in  component  (b),  or  to  increase  the  proportion  of 
component  (b)  and  reduce  the  a-olefin  content  in  component  (b).  Namely,  it  is  preferred  that  the  total 
amount  of  a-olefins  other  than  3  -  methylbutene  -  1  in  the  total  composition  is  at  most  20%  by  weight, 
more  preferably  at  most  15%  by  weight. 

5  There  is  no  particular  restriction  as  to  the  method  for  preparing  the  composition  from  components  (a) 
and  (b),  and  there  may  be  employed  a  method  of  simply  mixing  powders  or  pellets  of  the  two  components, 
a  method  of  mixing  them  in  the  form  of  a  suitable  solution,  or  a  method  of  kneading  them  by  a  single-screw' 
or  double-screw  extruder  or  by  a  Banbury  mixer.  However,  it  is  preferred  to  employ  a  two-step 
polymerization  method. 

io  The  two-step  polymerization  method  will  be  explained.  Firstly,  component  (a)  is  formed  by 
polymerizing  3  -  methylbutene  -  1,  or  3  -  methylbutene  -  1  and  an  a-olefin,  in  an  aliphatic,  alicyclic  or 
aromatic  hydrocarbon  such  as  butane,  hexane,  heptane,  cyclohexane  or  benzene,  in  a  liquid  olefin  or 
without  any  solvent,  in  the  presence  of  a  transition  metal  compound  and  an  organometallic  compound  of  a 
metal  of  Groups  1  to  3  of  the  periodic  table,  and  then  component  (b)  is  formed  in  the  presence  of 

15  component  (a).  If  this  order  is  reversed  so  that  component  (b)  is  formed  first,  the  slurry  properties  of  the 
final  polymer  is  likely  to  deteriorate,  such  being  undesirable.  There  is  no  particular  restriction  as  to  the 
transition  metal  compound  and  the  organometallic  compound  of  a  metal  of  Groups  1  to  3  of  the  periodic 
table,  as  catalysts.  There  may  be  employed  those  which  are  commonly  used  for  the  polymerization  of 
olefins.  For  instance,  as  the  transition  metal  compound,  a  titanium  compound  such  as  a  titanium  halide  or  a 

20  titanium  alkoxide  may  be  mentioned,  and  as  the  organometallic  compound,  an  organoaluminum 
compound  such  as  a  trialkylaluminum  or  an  alkylaluminum  halide,  e.g.  dialkylaluminum  monohalide,  may 
be  mentioned.  Preferred  is  a  combination  of  a  solid  catalyst  component  comprising  Mg,  Ti  and  an  electron 
donative  compound  such  as  an  ether  or  an  ester,  and  an  organoaluminum  compound  and  optionally  an 
electron  donative  compound  such  as  an  ether  or  an  ester.  Such  a  solid  catalyst  component  is  disclosed  in, 

25  for  instance,  Japanese  Unexamined  Patent  Publications  No.  98076/1977,  No.  24378/1978,  No.  85877/1978, 
No.  117083/1978,  No.  6204/1984  and  No.  11306/1984.  Particularly  preferred  is  a  combination  of  a  solid 
titanium  trichloride  catalyst  component  containing  a  complexing  agent  and  an  organoaluminum 
compound,  particularly  a  trialkylaluminum  such  as  tri  -  n  -  propylaluminum  or  a  dialkylaluminum 
monochloride,  and  optionally  an  electron  donative  compound  such  as  an  ether  or  an  ester,  in  which  the 

30  aluminum  content  is  at  most  0.15  by  the  atomic  ratio  of  aluminum  to  titanium.  Such  a  solid  titanium 
trichloride  catalyst  component  is  disclosed  in,  for  instance,  Japanese  Examined  Patent  Publications  No. 
8451/1980,  No.  8452/1980,  No.  8003/1980,  No.  27871/1979,  No.  39165/1980,  No.  14054/1980  and  No. 
44958/1978. 

The  polymerization  temperature  is  from  0  to  150°C.  If  necessary,  a  molecular  weight  controlling  agent 
35  such  as  hydrogen  may  be  employed. 

The  melting  point  of  the  polymer  composition  thus  obtained,  is  at  least  240°C,  preferably  at  least  260°C. 
Further,  the  melt  viscosity  of  each  of  component  (a),  component  (b)  and  the  3  -  methylbutene  -  1  polymer 
composition  comprising  components  (a)  and  (b),  is  selected  within  a  range  of  from  1x103to  1x106  Pa  -s, 
preferably  from  5x  1  03  to  5x  10s  Pa  •  s  as  measured  by  a  conical  disc-type  rotary  rheometer  at  330°C  and  at  a 

40  shear  rate  of  0.1  sec"1,  i.e.  an  angular  velocity  of  0.1  radian/sec. 
The  melt  index  (according  to  the  method  of  measurement  mentioned  hereinafter)  of  the  polymer 

composition  is  preferably  from  0.1  to  100  ml/10  min. 
The  polymer  composition  may  be  used  for  molding  films  or  other  molded  products,  or  as  a  base 

polymer  for  graft  reactions,  if  necessary  after  an  addition  of  a  stabilizer,  a  metal  poison-preventing  agent,  a 
45  flame  retardant,  an  inorganic  or  organic  filler. 

Now,  Examples  will  be  given,  but  it  should  be  understood  that  the  present  invention  is  by  no  means 
restricted  to  the  following  Examples. 

In  the  following  Examples,  the  tensile  test  properties  were  measured  in  accordance  with  ASTM-D638, 
and  the  Elmendorf  tear  test  was  conducted  in  accordance  with  J  IS  P-8116.  Further,  the  comonomer  content 

so  was  quantitatively  analyzed  by  the  infrared  absorption  spectrum  measurement. 
The  melt  index  of  the  composition  comprising  components  (a)  and  (b)  was  measured  by  using  Flow 

Tester  CFT500  Model  manufactured  by  Shimadzu  Corporation  at  320cC  under  a  load  of  10  kg  after  6 
minutes  of  preheating.  The  cross-sectional  area  of  the  piston  was  1  cm,  and  the  nozzle  diameter  was  2.008 
mm.  The  measured  value  was  indicated  by  a  unit  of  ml/10  min. 

55 

Preparation  Example  1 
(A)  Preparation  of  a  uniform  solution  of  titanium  trichloride 

Into  a  four  necked  flask  having  a  capacity  of  500  ml  flushed  with  dry  argon,  150  ml  of  purified  toluene 
60  and  90  mmol  of  titanium  tetrachloride  were  charged,  and  90  mmol  of  di-n-butyl  ether  was  further  added. 

Titanium  tetrachloride  and  di-n-butyl  ether  were  reacted  with  some  heat  generation  and  uniformly 
dissolved  in  toluene,  whereby  a  uniform  orange  yellow  solution  was  obtained.  While  maintaining  the 
solution  at  25°C  under  stirring,  a  solution  obtained  by  dissolving  45  mmol  of  diethylaluminum 
monochloride  in  20  ml  of  toluene,  was  gradually  added  thereto,  whereby  a  dark  orange  uniform  solution  of 

65  titanium  trichloride  was  obtained. 
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(B)  Formation  of  titanium  trichloride  precipitates  and  preparation  of  a  catalyst 
The  uniform  solution  of  titanium  trichloride  obtained  in  the  above  step  (A),  was  heated  to  95°C.  During 

the  temperature  rise,  formation  of  purple  titanium  trichloride  precipitates  was  observed.  The  solution  was 
stirred  at  95°C  for  60  minutes,  and  the  precipitates  were  collected  by  filtration,  and  washed  5  times  with  1  00 

s  ml  of  n-heptane  to  obtain  a  fine  particulate  purple  titanium  trichloride  catalyst  complex.  From  the  elemental 
analysis,  this  catalyst  complex  was  found  to  have  a  composition  of  TiCl3(AICl3)0.004[(nC4H9)2O]o.05. 

Example  1 
Into  a  thoroughly  dried  induction-stirring  system  autoclave  having  a  capacity  of  2  liters  flushed  with 

10  nitrogen  gas,  9.8  mmol  of  diisobutyl  aluminum  monochloride  and  630  g  of  liquefied  3  -  methylbutene  -  1 
were  charged.  The  internal  temperature  was  raised  to  70°C,  and  then  741  mg  of  the  solid  titanium 
trichloride  catalyst  component  obtained  in  Preparation  Example  1  was  introduced  under  pressure  of 
nitrogen  gas,  whereupon  the  polymerization  of  the  first  step  was  initiated.  While  maintaining  the  internal 
temperature  at  70°C,  homopolymerization  of  3  -  methylbutene  -  1  was  continued  for  one  hour.  Then,  2.1  g 

15  of  butene-1  was  introduced  under  pressure,  whereupon  the  polymerization  for  the  second  step  was 
initiated.  The  copolymerization  of  3  -  methylbutene  -  1  with  butene-1  was  continued  at  70°C  for  2.5  hours 
while  intermittently  introducing  2.1  g  of  n-butene-1  (total:  63  g)  under  pressure. 

Then,  unreacted  monomers  were  purged,  and  1000  ml  of  n-hexane  containing  5%  by  volume  of 
isobutanol,  was  charged,  and  stirred  at  50°C  for  30  minutes.  Then,  the  supernatant  was  withdrawn.  This 

20  operation  was  repeated  five  times  to  wash  off  the  catalyst  component  in  the  polymer,  and  then  the  polymer 
was  dried  to  obtain  294  g  of  a  3  -  methylbutene  -  1  polymer  composition  as  a  white  powder.  The 
proportion  of  the  second  step  polymer  (component  (b))  obtained  from  the  analyses  of  catalysts  in  the 
polymers  sampled  in  small  amounts  at  the  end  of  the  first  and  second  steps,  was  63%  by  weight,  and  the 
butene-1  content  in  component  (b)  was  16%  by  weight.  The  melt  index  of  the  polymer  composition  thus 

25  obtained,  was  10.0  ml/10  min,  and  the  melt  viscosity  was  1.0X104  Pa  -s. 
After  an  addition  of  0.2%  by  weight  of  each  of  Irganox  1010  and  Irgafos  P-EPQ  (both  manufactured  by 

Nippon  Ciba  Geigy  Company)  to  the  polymer  composition  thus  obtained,  the  mixture  was  pelletized  at 
310°C  by  an  extruder.  The  melting  point  of  the  product  was  296°C. 

Table  1  shows  the  results  of  the  tensile  test  on  the  test  pieces  punched  out  from  a  pressed  film  having  a 
30  thickness  of  0.3  mm  and  the  results  of  the  Elmendorf  tear  test  on  the  test  pieces  punched  out  from  a 

pressed  sheet  having  a  thickness  of  0.3  mm. 

Comparative  Example  1 
Into  a  thoroughly  dried  induction-stirring  system  autoclave  having  a  capacity  of  2  liters  flushed  with 

35  nitrogen  gas,  9.8  mmol  of  diisobutyl  aluminum  monochloride  and  600  g  of  liquefied  3  -  methylbutene  -  1 
were  charged.  The  internal  temperature  was  raised  to  70°C,  and  then  740  mg  of  the  solid  titanium 
trichloride  catalyst  component  obtained  in  Preparation  Example  1  was  introduced  under  pressure  of 
nitrogen  gas,  whereupon  the  polymerization  was  initiated.  While  maintaining  the  internal  temperature  at 
70°C,  homopolymerization  of  3  -  methylbutene  -  1  was  continued  for  4  hours.  Unreacted  monomers  were 

40  purged,  and  1000  ml  of  n-hexane  containing  5%  by  volume  of  isobutanol,  was  charged,  and  stirred  at  50cC 
for  30  minutes.  Then,  the  supernatant  was  withdrawn.  This  operation  was  repeated  five  times  to  wash  off 
the  catalyst  component  in  the  polymer,  and  then  the  polymer  was  dried  to  obtain  250  g  of  a  3  - 
methylbutene  -  1  polymer  as  a  white  powder.  After  the  addition  of  the  stabilizers,  the  same  operation  as  in 
Example  1  was  conducted,  and  the  results  of  various  tests  are  shown  in  Table  1. 

45 
Comparative  Examples  2  and  3 

Into  a  thoroughly  dried  induction-stirring  system  autoclave  having  a  capacity  of  2  liters  flushed  with 
nitrogen  gas,  9.8  mmol  of  diisobutyl  aluminum  monochloride  and  600  g  of  liquefied  3  -  methylbutene  -  1 
were  charged.  The  internal  temperature  was  raised  to  70°C,  and  then  740  mg  of  the  solid  titanium 

so  trichloride  catalyst  component  obtained  in  Preparation  Example  1  was  introduced  under  pressure  of 
nitrogen  gas,  whereupon  the  polymerization  was  initiated.  0.7  g  of  butene-1  was  immediately  introduced 
under  pressure,  and  thereafter,  the  copolymerization  of  3  -  methylbutene  -  1  and  butene-1  was  continued 
at  70°C  for  4  hours  while  intermittently  introducing  0.7  g  (total:  32  g)  of  n-butene-1  under  pressure 
(Comparative  Example  2).  In  Comparative  Example  3,  the  amount  of  n-butene-1  introduced  was  increased 

55  so  that  total  was  48  g. 
After  purging  unreacted  monomers,  1000  ml  of  n-hexane  containing  5%  byVolume  of  "isobutanol,  was 

charged,  and  the  mixture  was  stirred  at  50°C  for  30  minutes.  Then,  the  supernatant  was  withdrawn.  This 
operation  was  repeated  five  times  to  wash  off  the  catalyst  component  in  the  polymer,  and  then  the  polymer 
was  dried  to  obtain  260  g  (Comparative  Example  2)  or  275  g  (Comparative  Example  3)  of  a  3  - 

60  methylbutene  -  1  polymer  composition  as  white  powder.  After  the  addition  of  the  stabilizers,  the  same 
operation  as  in  Example  1  was  conducted,  and  the  results  of  various  tests  are  shown  in  Table  1. 

Examples  2  to  4 
The  operation  was  conducted  in  the  same  manner  as  in  Example  1  except  that  the  ratio  of  components 

65  (a)  and  (b)  and  the  types  and  contents  of  comonomers  were  changed  as  shown  in  Table  1. 
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The  results  of  various  tests  are  shown  in  Table  1.  Further,  with  respect  to  the  polymer  obtained  in 
Example  2,  the  solvent  resistance  test  was  conducted.  Namely,  a  test  piece  of  1  mm  (thickness)x5  mm 
(width)x5cm  prepared  by  pressing,  was  immersed  in  100  ml  of  toluene,  and  left  at  23°C  for  7  days,  and  the 
weight  increase  immediately  after  the  withdrawal  was  measured  and  found  to  be  15%. 

5  No  substantial  change  was  observed  on  the  outer  appearance. 

Comparative  Example  4 
65  parts  by  weight  of  the  poly  3-methylbutene-1  of  Comparative  Example  1  and  35  parts  by  weight  of 

an  ethylene-propylene  rubber  (MLiJ4°c=70)  having  a  propylene  content  of  25%,  were  kneaded  and 
10  pelletized  by  a  single  screw  extruder.  The  additives  were  similar  to  those  in  Example  2.  From  the  pellets,  a 

test  piece  of  1  mm  (thickness)x5  mm  (width)x5  cm  was  prepared  by  press  molding.  The  test  piece  was 
immersed  in  toluene  under  the  same  condition  as  in  Example  2,  whereby  the  ethylene-propylene  rubber 
dissolved  and  the  original  configuration  was  not  maintained. 
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Industrial  applicability 
From  the  3-methylbutene-1  polymer  composition  obtained  by  the  process  of  the  present  invention,  a 

film  having  excellent  tear  strength  can  be  obtained,  and  a  stretched  film  can  readily  be  obtained  since  the 
stretchability  is  good.  Further,  it  is  possible  to  obtain  a  molded  product  having  excellent  rigidity  and  impact 

5  resistance.  In  addition  to  these  properties,  the  films  and  molded  products  have  excellent  heat  resistance, 
electric  characteristics,  chemical  resistance,  solvent  resistance,  moisture  resistance  and  transparency,  and 
they  are  useful  for  various  packaging  materials,  insulating  materials,  print  substrate  materials,  magnetic 
recording  base  films. 

10  Claims 

1.  A  3-methylbutene-1  polymer  composition  comprising: 
(a)  from  10  to  95%  by  weight  of  a  3-methylbutene-1  homopolymer,  or  a  copolymer  of  3-methylbutene- 

1  with  other  a-olefin  having  from  2  to  12  carbon  atoms,  which  has  a  3  -  methylbutene  -  1  content  of  higher 
w  than  90%  by  weight,  and 

(b)  from  5  to  90%  by  weight  of  a  copolymer  of  3  -  methylbutene  -  1  with  other  a-olefin  having  from  2 
to  12  carbon  atoms,  which  has  a  3  -  methylbutene  -  1  content  of  from  40  to  90%  by  weight. 

2.  A  process  for  producing  a  3-methylbutene-1  polymer  composition  which  comprises: 
in  the  presence  of  a  transition  metal  compound  and  an  organometallic  compound  of  a  metal  of  Groups 

20  1  to  3  of  the  periodic  table, 
(a)  polymerizing  3-methylbutene-1,  or  3-methylbutene-1  and  other  a-olefin  having  from  2  to  12  carbon 

atoms,  to  form  a  polymer  or  copolymer  having  a  3  -  methylbutene  -  1  content  of  higher  than  90%  by 
weight  in  an  amount  of  from  10  to  95%  by  weight  of  the  total  formed  polymers,  and  then 

(b)  copolymerizing  3-methylbutene-1  and  other  a-olefin  having  from  2  to  12  carbon  atoms  to  form  a 
25  copolymer  having  a  3  -  methylbutene  -  1  content  of  from  40  to  90%  by  weight  in  an  amount  of  from  5  to 

90%  by  weight  of  the  total  formed  polymers. 
3.  The  process  for  producing  a  3-methylbutene-1  polymer  composition  according  to  Claim  2,  wherein 

the  transition  metal  compound  is  a  titanium  compound,  and  the  organometallic  compound  is  a 
trialkylaluminum  or  a  dialkylaluminum  monohalide. 

30  4.  The  process  for  producing  a  3-methylbutene-1  polymer  composition  according  to  Claim  3,  wherein 
the  titanium  compound  is  a  solid  titanium  trichloride  having  an  aluminum  content  being  at  most  0.15  by 
the  atomic  ratio  of  aluminum  to  titanium  and  containing  a  complexing  agent. 

5.  The  process  for  producing  a  3-methylbutene-1  polymer  composition  according  to  any  one  of  Claims 
2  to  4,  wherein  the  polymerization  in  step  (a)  is  homopolymerization  of  3  -  methylbutene  -  1,  and  the 

35  copolymerization  in  subsequent  step  (b)  is  copolymerization  of  3  -  methylbutene  -  1  with  butene-1  or 
octene-1. 

6.  The  process  for  producing  a  3-methylbutene-1  polymer  composition  according  to  any  one  of  Claims 
2  to  4,  wherein  the  polymerization  in  each  of  steps  (a)  and  (b)  is  copolymerization  of  3  -  methylbutene  -  1 
with  butene-1. 

40  7.  A  3-methyl  butene-1  polymer  composition  according  to  Claim  1,  which  has  a  melt  viscosity  of  from 
1  x103  to  1  x106  Pa  •  s  as  measured  by  a  conical  disc-type  rotary  rheometer  at  330°C  and  at  a  shear  rate  of 
0.1  sec"1  i.e.  an  angular  velocity  of  0.1  radian/sec. 

Patentanspriiche 
45 

1.  3-Methylbuten-1-Po!ymerzusammensetzung,  umfassend: 
(a)  von  10  bis  95  Gew.-%  eines  3  -  Methylenbuten  -  1  -  Homopolymerisats  Oder  eines  Copolymerisats 

von  3  -  Methylbuten  -  1  mit  anderem  Alpha-Olefin  mit  2  bis  12  Kohlenstoffatomen,  welches  einen  3  - 
Methylbuten  -  1  -  Gehalt  von  uber  90  Gew.-%  hat,  und 

so  (b)  von  5  bis  90  Gew.-%  eines  Copolymerisats  von  3  -  Methylbuten  -  1  mit  anderem  Alpha-Olefin  mit  2 
bis  12  Kohlenstoffatomen,  welches  einen  3  -  Methylbuten  -  1  -  Gehalt  von  40  bis  90  Gew.-%  hat. 

2.  Verfahren  zur  Herstellung  einer  3  -  Methylbuten  -  1  -  Polymerzusammensetzung,  umfassend: 
in  Gegenwart  einer  Ubergangsmetallverbindung  und  einer  metallorganischen  Verbindung  eines 

Metalls  der  Gruppen  1  bis  3  des  Periodensystems, 
ss  (a)  das  Polymerisieren  von  3  -  Methylbuten  -  1  oder  3  -  Methylbuten  -  1  und  anderem  Alpha-Olefin 

mit  2  bis  12  Kohlenstoffatomen  zur  Bildung  eines  Polymerisats  oder  Copolymerisats  mit  einem  3  - 
Methylbuten  -  1  -  Gehalt  von  uber  90  Gew.-%  in  einer  Menge  von  10  bis  95  Gew.-%  der  insgesamt 
gebildeten  Polymeren,  und  anschlieBend 

(b)  das  Copolymerisieren  von  3  -  Methylbuten  -  1  und  anderem  Alpha-Olefin  mit  2  bis  12 
60  Kohlenstoffatomen  zur  Bildung  eines  Copolymerisats  mit  einem  3  -  Methylbuten  -  1  Gehalt  von  40  bis  90 

Gew.-%  in  einer  Menge  von  5  bis  90  Gew.-%  der  insgesamt  gebildeten  Polymeren. 
3.  Verfahren  zur  Herstellung  einer  3  -  Methylbuten  -  1  -  Polymerzusammensetzung  gemalS  Anspruch 

2,  wobei  die  Ubergangsmetallverbindung  eine  Titanverbindung  ist  und  die  metallorganische  Verbindung 
ein  Trialkylaluminium  oder  ein  Dialkylaluminiummonohalogenid  ist. 

6S  4.  Verfahren  zur  Herstellung  einer  3  -  Methylbuten  -  1  -  Polymerzusammensetzung  gemalS  Anspruch 

8 
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3,  wobei  die  Titanverbindung  festes  Titantrichlorid  mit  einem  Aluminiumgehalt  ist,  der,  ausgedruckt  durch 
das  Atomverhaltnis  von  Aluminium  zu  Titan,  hochstens  0,15  betragt,  und  ein  Komplexbildungsmittel 
enthalt. 

5.  VerfahrenzurHerstellung  einer3  -  Methylbuten  -1  -  Polymerzusammensetzung  gemalS  einem  der 
5  Anspruche  2  bis  4,  wobei  die  Polymerisation  in  Stufe  (a)  eine  Homopolymerisation  von  3  -Methylbuten  -1 

ist  und  die  Copolymerisation  in  der  anschlieGenden  Stufe  (b)  eine  Copolymerisation  von  3  -  Methylbuten  - 
1  mit  Buten-1  oder  Octen-1  ist. 

6.  Verfahren  zur  Herstellung  einer  3  -  Methylbuten  -  1  -  Polymerzusammensetzung  gemalS  einem  der 
Anspruche  2  bis  4,  wobei  die  Polymerisation  in  jeder  der  Stufen  (a)  und  (b)  eine  Copolymerisation  von  3  - 

m  Methylbuten  -  1  mit  Buten-1  ist. 
7.  3  -  Methylbuten  -  1  -  Polymerzusammensetzung  gemalS  Anspruch  1,  welche  eine  Schmelz- 

viscositat  von  1x103  bis  1x106  Pa  •  s  aufweist,  gemessen  mit  einem  Dreh-Rheometer  vom  Typ  mit 
konischer  Scheibe  bei  330°C  und  bei  einer  Scherrate  von  0,1  s~\  d.h.  einer  Winkelgeschwindigkeit  von  0,1 
rad/s. 

15 
Revendications 

1.  Composition  de  polymere  du  methyl-3  butene-1  comprenant: 
(a)  de  10  a  95%  en  poids  d'un  homopolymere  du  methyl-3  butene-1,  ou  d'un  copolymere  du  methyl-3 

20  butene-1  avec  une  autre  alpha-olefine  ayant  de  2  a  12  atomes  de  carbone,  qui  presente  une  teneur  en 
methyl-3  butene-1  de  plus  de  90%  en  poids;  et 

(b)  de  5  a  90%  en  poids  d'un  copolymere  du  methyl-3  butene-1  avec  une  autre  alpha-olefine  ayant  de  2 
a  12  atomes  de  carbone,  qui  presente  une  teneur  en  methyl-3  butene-1  allant  de  40  a  90%  en  poids. 

2.  Procede  de  fabrication  d'une  composition  de  polymere  du  methyl-3  butene-1,  qui  comprend: 
25  en  presence  d'un  compose  d'un  metal  de  transition  et  d'un  compose  organometailique  d'un  metal  des 

Groupes  1  a  3  de  la  Classification  Periodique, 
(a)  la  polymerisation  du  methyl-3  butene-1,  ou  du  methyl-3  butene-1  et  une  autre  alpha-olefine  ayant 

de  2  a  12  atomes  de  carbone,  pour  former  un  polymere  ou  un  copolymere  presentant  une  teneur  en 
methyl-3  butene-1  de  plus  de  90%  en  poids,  en  une  quantite  allant  de  10  a  95%  en  poids  des  polymeres 

30  totaux  formes,  puis 
(b)  la  copolymerisation  du  methyl-3  butene-1  et  une  autre  alpha-olefine  ayant  de  2  a  12  atomes  de 

carbone,  pour  former  un  copolymere  presentant  une  teneur  en  methyl-3  butene-1  allant  de  40  a  90%  en 
poids,  en  une  quantite  allant  de  5  a  90%  en  poids  des  polymeres  totaux  formes. 

3.  Procede  de  fabrication  d'une  composition  de  polymere  du  methyl-3  butene-1  selon  la  revendication 
35  2,  dans  lequel  le  compose  du  metal  de  transition  est  un  compose  du  titane,  et  le  compose 

organometailique  est  un  trialkylaluminium  ou  un  monohalogenure  de  dialkylaluminium. 
4.  Procede  de  fabrication  d'une  composition  de  polymere  du  methyl-3  butene-1  selon  la  revendication 

3,  dans  lequel  le  compose  du  titane  est  un  trichlorure  de  titane  solide  ayant  une  teneur  en  aluminium  qui 
est  d'au  plus  0,15  en  rapport  atomique  d'aluminium  a  titane  et  contenant  un  agent  complexant. 

40  5.  Procede  de  fabrication  d'une  composition  de  polymere  du  methyl-3  butene-1  selon  I'une  des 
revendications  2  a  4,  dans  lequel  la  polymerisation  de  I'etape  (a)  est  une  homopolymerisation  du  methyl-3 
butene-1,  et  la  copolymerisation  a  I'etape  ulterieure  (b)  est  une  copolymerisation  du  methyl-3  butene-1 
avec  du  butene-1  ou  de  l'octene-1. 

6.  Procede  de  fabrication  d'une  composition  de  polymere  du  methyl-3  butene-1  selon  I'une  des 
45  revendications  2  a  4,  dans  lequel  la  polymerisation  a  chacune  des  etapes  (a)  et  (b)  est  la  copolymerisation 

du  methyl-3  butene-1  avec  du  butene-1. 
7.  Composition  de  polymere  du  methyl-3  butene-1  selon  la  revendication  1,  qui  possede  une  viscosite  a 

I'etat  fondu  de  1x103  a  1x106  Pa  •  s  telle  que  mesuree  a  I'aide  d'un  rheometre  rotatif  du  type  a  disque 
conique,  a  330°C,  et  a  un  taux  de  cisaillement  de  0,1  sec."1,  c'est-a-dire  une  vitesse  angulaire  de  0,1 

so  radian/sec. 
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