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©  Polymer  blend  for  packaging  film  or  sheet. 

©  Polymer  blends  comprising  a  major  preparation  of  a  butene-1  polymer,  and  minor  preparations  of  an 
ethylenic  polymer  and  a  propylene  colymer  can  be  used  to  provide  packaging  film  or  sheet  capable  of  forming 
peel  seals  and  laminar  structures. 

CM 
O) 
CM 

Q- 
LU 

Xerox  Copy  Centre 



0  292  197 

POLYMER  BLEND  FOR  PACKAGING  FILM  OR  SHEET 

The  present  invention  relates  to  a  polymer  blend  which  can  be  used  to  provide  a  heat  sealable 

wrapping  or  packaging  film  or  sheet  (for  ease  of  reference  mention  will  subsequently  be  made  only  to  film) 
which  is  capable  of  forming  a  peeiable  seal.  The  seal  is  achievable  either  between  two  films  of  this  kind,  or 
between  one  film  of  this  kind  and  a  polypropylene  packing  film  without  the  need  for  an  adhesive. 

5  A  peeiable  seal  is  defined  to  be  the  seal  between  two  films  produced  by  heat  sealing  or  impulse 

sealing,  the  seal  thus  formed  having  the  property  of  being  able  to  open  in  the  original  plane  of  joining  of  the 

two  films  by  the  action  of  a  pulling  force,  without  wrenching  off  or  tearing  occurring  in  the  material  of  the 

two  films  used  to  make  up  the  seal.  For  the  purposes  of  the  present  invention,  the  peeiable  seal  must 

possess  a  mechanical  resistance  sufficient  to  maintain  the  integrity  and  the  tight-seal  properties  of  a  m  

w  packaging  or  wrapping  round  an  article  during  storage  and  transport  until  such  time  as  the  packaging  or  %- 

wrapping  is  opened  by  the  user  of  the  article.  The  mechanical  resistance  of  the  peeiable  seal  must  be  low  1  

enough  to  permit  ready  manual  opening  of  the  joint,  i.e.  without  the  use  of  an  auxiliary  instrument.  I 

Many  thermoplastic  materials  have  been  employed  in  the  manufacture  of  films  capable  of  forming 

peeiable  seals.  For  example  US-A-4,  189,51  9  discloses  a  blend  for  producing  a  peeiable  heat  seal 

rs  comprising  (1)  50  to  90  percent  by  weight  of  a  copolymer  of  80  to  96  percent  by  weight  ethylene  and  4  to 

20  percent  by  weight  of  an  ethylenically  unsaturated  ester,  and  (2)  10  to  50  percent  by  weight  of  a 

crystalline  isotactic  polybutylene.  While  capable  of  forming  a  peel  seal,  film  of  this  blend  will  not  bond  to 

polypropylene  without  an  adhesive  although  it  will  bond  to  high  density  polyethylene  (HDPE)  without  the 

use  of  adhesive. 
20  US-A-3,900,534  discloses  thermoplastic  shrink  films  with  good  heat  seal  characteristics  and  good 

optical  properties,  but  does  not  address  the  need  for  a  peel  seal  film. 
US-A-3,81  7,821  discloses  blends  of  ethylene-vinyl  acetate  copolymer  (EVA)  with  polybutylene  at  20-40 

w%  but  does  not  include  polypropylene  in  the  blend. 
US-A-3,879,492  discloses  blends  of  polybutylene  +  styrene-butadiene  copolymer  +  low  density 

25  polyethylene  (LDPE)  +  high  density  polyethylene  (HDPE)  +  polyisobutylene  but  does  not  include 

polypropylene  in  the  blend. 
US-A-4,539,263  discloses  peel  seals  based  on  blends  of  comonomers  and  propylene/a-olefin 

copolymer,  but  does  not  provide  disclosure  directed  to  polybutylenes. 
EPA  213698  discloses  blends  of  an  ethylene  polymer,  a  butene-1  polymer  and  a  propylene  polymer, 

30  the  amount  of  the  propylene  polymer  being  less  than  15  weight  percent  of  the  blend. 
There  has  been  a  long  felt  need  for  wrapping  or  packaging  materials  having  easy  peelability  at  the  seal 

and  yet  which  will  bond  to  polypropylene  without  the  aid  of  an  adhesive  and  which  are  retortable  at 

temperatures  of  120°C  (250°F)  or  above. 
it  has  now  been  found  that  certain  properties,  including  film  retortability  at  120°C  (250F)  and  above, 

35  heat  seal  strength,  and  peel  seal  characteristics,  of  packaging  or  wrapping  films  or  sheets  may  be  improved 
by  them  from  blends  comprising  a  major  proportion  of  a  butene-1  polymer  and  minor  proportions  of  an 
ethylenic  polymer  (at  most  25w%)  and  a  propylene  polymer  (at  least  25  w%). 

According  to  the  invention  there  is  therefore  provided  a  polymer  blend  comprising  (i)  from  50  to  70  or 
75,  preferably  55  to  60  or  65,  and  especially  about  65,  weight  percent  of  a  butene  -1  polymer,  (ii)  from  5  to 

40  25,  preferably  10  to  15  or  20,  and  especially  about  10,  weight  percent  of  an  ethylenic  polymer,  and  (iii)  from 
20  to  45,  preferably  25  to  35,  and  especially  about  25,  weight  percent  of  a  propylene  polymer,  the 

percentages  being  based  on  the  combined  weight  of  (i),  (ii)  and  (iii). 
The  invention  also  provides  a  packaging  film  or  sheet  which  is  capable  of  forming  a  peel  seal  and  is  of 

a  blend  of  the  invention.  The  invention  further  provides  a  laminar  structure  comprising  a  polypropylene 
45  substrate  to  which  is  bonded,  as  by  coextrusion  or  extrusion  lamination,  a  coating  layer  of  the  blend  or  a 

packaging  film  or  sheet  in  accordance  with  the  invention. 
Applicants  have  found  that  a  wrappable  film  may  be  made  which  is  capable  of  forming  peel  seals  and  r f  

comprises  a  mixture  containing  from  about  5  percent  by  weight  to  about  25  percent  by  weight  of  an 
ethylenic  homopolymer  or  copolymer,  from  about  50  percent  by  weight  to  about  70  percent  by  weight  of  a 

so  butene-1  homopolymer  or  copolymer,  and  from  about  25  percent  by  weight  to  about  45  percent  by  weight 
propylene  homopolymer  or  copolymer. 

A  preferred  blend  in  accordance  with  the  invention  comprises  55  to  60  or  65  percent  by  weight  of  (i),  10 

to  20  percent  by  weight  of  (ii)  and  from  25  to  45  percent  by  weight  of  (iii).  The  most  preferred  blend 

comprises  about  65  percent  by  weight  of  (i),  about  10  percent  by  weight  of  (ii)  and  about  25  percent  by 
weight  of  (iii). 
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The  butene-1  polymer  (i)  can  be  a  homopoiymer  or  a  copolymer  of  butene-1  with  a  copoiymerisable 
comonomer  such  as  another  olefin,  for  example  ethylene,  propylene  and  alpha-olefins  of  5  to  8  carbon 
atoms.  The  copolymers  will  usually  contain  a  major  molar  proportion  of  units  derived  from  butene-1. 

The  ethylenic  polymer  (ii)  may  be  a  homopoiymer  or  copolymer  and  suitable  examples  include  linear 
5  low  density  polyethylene  (LLDPE),  low  density  polyethylene  (LDPE),  medium  density  polyethylene  (MDPE), 

ethylene-vinyl  acetate  copolymer  (EVA),  ethylene-methyl  acryiate  copolymer  (EMA)  ethylene-ethyl  acrylate 
copolymer  (EEA),  ethylene-butyl  acrylate  copolymer  (EBA)  and  high  density  polyethylene  (HDPE)  and  most 
preferably  is  low  density  polyethylene  or  ethylene-vinyl  acetate  copolymer.  The  copolymers  will  usually 
contain  a  major  molar  proportion  of  units  derived  from  ethylene. 

w  The  propylene  polymer  (iii)  can  be  a  homopoiymer  or  copolymer  of  propylene  with  a  copoiymerisable 
monomer.  Propylene  copolymers  will  usually  contain  a  major  molar  proportion  of  units  derived  from 
propylene.  The  propylene  polymer  (iii)  improves  the  processability  of  the  blend  and  its  retortability 
(resistance  to  the  temperature  of  the  retort). 

The  polymer  blends  of  the  invention  may  be  formed  into  an  oriented  (preferably  biaxially  oriented)  or 
75  unoriented  film  or  sheet  by  casting  or  film  blowing.  After  fabrication  the  film  or  sheet  can  be  heat  sealed  by 

sealing  jaws  at  a  preset  temperature,  pressure  and  dwell.  The  seal  strength  is  tested  by  an  Instron  tensile 
tester  at  25.4  cm.min  (10"'min)  crosshead  speed.  Maximum  strength  on  a  2.54  cm  (one  inch)  width  strip 
was  designated  as  peel  seal  strength. 

These  manufacturing  techniques  apply  to  film,  but  the  blends  can  be  used  to  form  sheeting.  Film  refers 
20  to  shaped  plastics  that  are  comparatively  thin  and  have  a  maximum  thickness  of  0.025mm  (0.01  inch). 

Sheeting  refers  to  shaped  plastics  having  a  thickness  greater  than  0.025mm  (0.01  inch). 
The  present  invention  also  provides  a  laminar  structure  which  comprises  a  polypropylene  substrate  to 

which  is  bonded  a  coating  layer  of  the  blend  of  the  invention  or  a  film  or  sheet  of  the  blend.  The  peel  seal 
coat,  which  consists  of  the  blend  of  the  invention,  can  be  coated  or  laminated  onto  the  substrate. 

25  Alternatively  the  laminar  structure  can  be  made  by  making  two  separate  films  that  are  then  laminated.  The 
individual  films  can  be  made  by,  for  example,  film  blowing  (melt  extrusion  with  a  circular  die)  or  the  casting 
method  (a  flat  die-melt  extrusion  process). 

Melt  extrusion  with  a  flat  die  (casting)  may  be  accomplished  for  thermoplastic  polymers  by  using  a  flat 
die  or  slot  die.  The  extrusion  process  starts  with  a  polymer  in  a  form  that  can  be  continuously  into  an 

jo  extruder  by  means  of  a  screw  or  pneumatic  tube.  Sometimes  the  polymers  are  combined  with  materials 
such  as  plasticizers,  lubricants,  stabilizers  and  colourants  by  means  of,  for  example,  Banbury  mixers.  The 
resulting  mix  is  extruded  through  rod  shaped  dies  and  chipped  into  pellets.  Pelletized  polymer  is  fed  into  a 
screw  conveyer  into  the  end  of  a  screw-type  extruder  and  is  heated  and  made  into  viscous  fluid  in  a 
cylinder  by  means  of  a  revolving,  helical  screw.  The  sheet  leaving  the  die  is  quenched  on  a  temperature- 

35  controlled  chill  roll.  Finished  films  may  be  subject  to  a  two-way  stretching  using  continuous  tenter-frame 
operations  in  biaxial  orientation. 

*  

EXAMPLE 
40 

Polybutylene  PB8240  ("DURAFLEX"  -  Registered  Trade  Mark)  having  a  melt  index  of  about  2.0  dg/min 
(ASTM  method  D-1238  condition  "E")  and  a  density  of  about  0.901  g/cm3  was  dry  blended  in  a  tumbler 
mixer  with  12  w%  of  an  ethylenevinyl  acetate  copolymer  (EVA)  having  a  15  weight  percent  vinyl  acetate 
content  and  a  melt  index  of  8.5  dg/min  (USI  UE632)  and  20  w%,  25  w%  or  35  w%  of  a  polypropylene  (PP) 

45  having  a  melt  index  of  12  dg/min  (Shell  PP  5820).  The  resultant  blends  were  coextruded  with  a 
polypropylene  (PP1)  having  a  melt  index  of  4  dg/min  (Shell  PP  DX5097)  at  a  die  temperature  of  about 
220  °C  into  a  laminar  film  about  133um  (5.25  mils)  thick  using  a  flat  die.  The  blend  layer  of  each  laminar 
film  was  about  44  urn  (1.75  mils)  thick  and  the  polypropylene  layer  was  about  89u.m  (3.5  mils)  thick.  Peel 
sample  strength  was  tested.  The  laminar  films  were  sealed  together  in  face  to  face  contact  at  various 

so  temperatures,  280  kPa  (40  psi)  pressure  and  a  dwell  time  of  about  0.5  seconds.  After  the  sealed  film  had 
cooled,  strips  having  a  unit  width  of  2.54  cm  (1  inch)  were  cut  from  the  films  at  locations  across  their  width 
for  testing  of  their  seal  strengths.  Physical  properties  are  given  for  the  various  strips  in  the  Table  below. 

55 
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TABLE 

P e e l   S e a l   S t r e n g t h ,  

K G / u n i t   w i d t h   ( l b . / i n c h )  

S e a l i n g   T e m p e r a t u r e ,   °C  ( ° F )  

C o e x t r u d e d   F i l m   S t r u c t u r e   127  132  138  1 4 3  

( 2 6 0 )   (270)   (280)   ( 2 9 0 )  

w 

f  

15 

0 . 9 9 8   0 . 9 4 8   0 . 8 2 1   0 . 8 3 0  

( 2 . 2 0 )   ( 2 . 0 9 )   ( 1 . 8 1 )   ( 1 . 8 3 )  

P P 1 / ( P B   +  12  w%  EVA  + 

20  w%  P P )  20 

0 . 7 9 8   0 . 9 4 8   0 . 9 4 3   0 . 9 9 8  

( 1 . 7 6 )   ( 2 . 0 9 )   ( 2 . 0 8 )   ( 2 . 2 0 )  

P P 1 / ( P B   +  12  w%  EVA  + 

35  w%  P P )  
25 

1 . 0 3   1 . 1 5   1 . 1 1   1 . 2 8  

( 2 . 2 6 )   ( 2 . 5 4 )   ( 2 . 4 5 )   ( 2 . 8 2 )  

30  P P 1 / ( P B   +  10  w%  EVA  + 

25  2%  P P )  

As  may  be  seen  from  the  Table,  three  different  blends  were  tested  for  seal  strength  at  sealing 

35  temperatures  of  127,  132,  138  and  143°C  (260,  270,  280  and  290°F).  A  satisfactory  peel  seal  value  is  0.68 

Kg/unit  width  (1  .5  Ib/in)  or  above.  The  results  show  that  a  blend  in  accordance  with  the  invention  can  be 
used  to  provide  film  which  has  good  peel  seal  strength,  good  processability  and  will  bond  by  coextrusion  or 
extrusion  lamination  to  a  polypropylene  substrate  in  a  laminar  structure  without  the  need  for  an  adhesive  to 
achieve  such  bonding. 

40  The  coextruded  film  structure  of  PP1/(PB  +  10  w%  EVA  +  25  w%  PP)  was  further  tested  for  its 
autoclavability  at  121°  C  (250  °F).  The  film  structure  was  sealed  to  itself  at  138°C  (280  °F)  jaw  temperature 
with  0.5  second  dwell  and  280  kPa  (40  psi)  pressure  to  provide  a  sealed  pouch.  The  resulting  sealed  pouch 
was  filled  with  water  and  placed  in  an  autoclave  (pressure  cooker)  at  121°C  (250°F)  for  30  minutes.  At  the 
end  of  autoclave  cycle,  the  sealed  pouch  remained  unopen  showing  the  ability  of  the  seal  to  withstand  the 

45  autoclave  conditions. 

40 

Claims 

so  1  •  A  polymer  blend  suitable  for  use  in  packaging  film  or  sheet,  which  blend  comprises; 
(i)  from  50  to  75  percent  by  weight  of  a  butene-1  polymer; 
(ii)  from  5  to  25  percent  by  weight  of  an  ethylenic  polymer;  and 
(iii)  from  20  to  45  percent  by  weight  of  a  propylene  polymer,  the  percentages  being  based  upon  the 

combined  weight  of  (i),  (ii)  and  (iii). 
55  2.  A  blend  according  to  claim  1  which  comprises  from  55  to  65  percent  by  weight  of  (i),  from  10  to  20 

percent  by  weight  of  (ii)  and  from  25  to  35  percent  by  weight  of  (iii). 
3.  A  blend  according  to  claim  1  which  comprises  about  65  percent  by  weight  of  (i),  about  10  percent  by 

weight  of  (ii)  and  about  25  percent  by  weight  of  (iii). 

..-@* 
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4.  A  blend  according  to  claim  1,  2  or  3  wherein  (ii)  is  at  least  one  of  linear  low  density  polyethylene,  low 
density  polyethylene,  medium  density  polyethylene,  ethylene-vinyl  acetate  copolymer  (EVA),  ethylene- 
methyi  acrylate  copolymer  (EMA),  ethyiene-ethyl  acrylate  copolymer  (EEA),  ethylene-butyi  acrylate 
copolymer  (EBA)  and  high  density  polyethylene. 

5  5.  A  packing  film  or  sheet  which  is  capable  of  forming  peel  seals  and  is  of  a  blend  as  claimed  in  any 
one  of  claims  1  to  4. 

6.  A  packaging  film  or  sheet  according  to  claim  5  which  is  unoriented  or  is  biaxially  oriented. 
7.  A  laminar  structure  comprising  a  polypropylene  substrate  to  which  is  bonded  a  coating  layer  of  a 

blend  as  claimed  in  any  one  of  claims  1  to  4  or  a  packaging  film  or  sheet  as  claimed  in  claim  5  or  6. 
10  8.  A  laminar  structure  according  to  claim  7  which  has  been  prepared  by  extrusion  lamination. 
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