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©  Polymeric  films. 

©  This  invention  concerns  oriented  polymeric  films 
consisting  of  a  relatively  thick  layer  of  polypropylene 
homopolymer  with  a  relatively  thin  acrylic  polymer 
layer  on  one  side  and  a  relatively  thin  layer  of  a 
corona  discharge  or  flame  treated 
ethylene/propylene  copolymer  on  the  other.  The  lay- 
er  of  acrylic  polymer  is  applied  to  the  homopolymer 
layer  before  a  final  orientation  step.  The 

Methylene/propylene  copolymer  surface  of  these  films 
j^have  shown  good  printability  without  further  treat- 
psment  while  the  layer  of  acrylic  polymer  is  not  only 
W  printable  but  functions  as  a  primer  for  polyvinylidene 
05  chloride  and  additionally  heat  seals  to  itself  and  to 
W  polyvinylidene  chloride. 
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This  invention  concerns  oriented  polymeric 
ilms,  and  more  particularly  such  films  having  print- 
able  surfaces. 

Various  layers  have  been  proposed  for  provid- 
ng  films  of  polypropylene  homopolymer  with  print- 
ability.  It  is,  for  example,  known  to  use  layers  of 
ethylene/propylene  copolymers  or  layers  of  acrylic 
Dolymers  for  the  purpose.  However,  in  order  to 
Drovide  layers  of  ethylene/propylene  copolymers 
with  a  surface  which  has  good  print  retention  with- 
Dut  the  ink  smudging,  they  require  a  further  treat- 
ment,  for  example  using  corona  discharge.  Layers 
Df  acrylic  polymers,  while  accepting  print,  generally 
have  the  disadvantage  of  requiring  to  be  applied  to 
the  film  after  orientation.  This  necessitates  large 
and  expensive  film  coating  apparatus,  frequently  in 
an  off-line  stage.  That  is  after  orientation  and  film 
wind-up. 

According  to  the  present  invention  there  is 
provided  an  oriented  polymeric  film  comprising  a 
relatively  thick  layer  of  polypropylene  homo- 
polymer  having  a  relatively  thin  acrylic  polymer 
layer  on  one  side  and  a  relatively  thin  layer  of  a 
corona  discharge  or  flame  treated 
ethylene/propylene  copolymer  on  the  other,  the 
layer  of  acrylic  polymer  having  been  applied  to  the 
homopolymer  layer  before  a  final  orientation  step. 

Films  of  the  present  invention  have  the  advan- 
tage  not  only  of  being  printable  on  the  surface  of 
the  ethylene/propylene  copolymer  without  the  ne- 
cessity  for  further  treatment,  but  the  layer  of  acrylic 
polymer,  whilst  also  being  printable,  functions  as  a 
primer  for  polyvinylidene  chloride  (PVdC)  and  fur- 
thermore  it  heat  seals  to  itself  and  to  PVdC,  where- 
as  the  ethylene/propylene  copolymer  would  require 
a  further  priming  layer  if  it  were  to  be  coated  with 
with  PVdC.  The  ethylene/propylene  copolymer  also 
does  not  heat  seal  to  PVdC.  This  is  furthermore 
achieved  without  the  use  of  large  film  coating 
equipment  since  the  layer  of  acrylic  polymer  is 
applied  to  the  polypropylene  homopolymer  layer 
before  final  orientation  of  the  film. 

In  general,  it  is  preferred  that  the  acryiic  poly- 
mer  has  a  glass  transition  temperature  Tg  of  at 
least  40°  C,  in  particular  to  minimise  blocking  to 
freshly  applied  layers  of  PVdC.  The  acrylic  poly- 
mer  preferably  has  a  molecular  weight  of  from 
80,000  to  200,000  g/mol.  If  the  molecular  weight  of 
the  polymer  is  too  high,  the  rate  of  softening  of  the 
polymer  can  decrease  to  such  an  extent  that  the 
heat  seal  temperature  of  the  film  becomes  unac- 
ceptably  high.  Conversely,  inadequate  heat  seal 
can  occur  if  the  polymer  has  a  particularly  low 
molecular  weight. 

It  is  in  general  preferred  to  use  acrylic  poly- 

mers  containing  units  derived  from  at  least  two 
monomers,  one  at  least  being  an  acrylic  monomer. 
By  the  term  acrylic  polymers  we  mean  polymers 
containing  a  majority  of  units  derived  from  one  or 

5  more  acrylic  monomers.  Examples  of  acrylic  poly- 
mers  which  can  be  used  include  terpolymers  de- 
rived  from  methyl  methacrylate,  2-ethylhexyl  ac- 
rylate  and  acrylic  acid,  and  copolymers  of  styrene 
and  butyl  acrylate. 

w  In  a  preferred  embodiment  of  the  present  in- 
vention,  polypropylene  homopolymer  and  an 
ethylene/propylene  copolymer  are  co-extruded  to 
form  a  base  web  which  is  oriented  in  the  machine 
direction.  The  homopolymer  layer  is  then  coated 

is  with  a  composition  including  the  acryiic  polymer, 
and  thereafter  oriented  in  the  transverse  direction, 
e.g.  using  a  stenter.  The  composition  can  be  ap- 
plied  to  the  machine  direction  oriented  web  in 
known  manner. 

20  The  composition  containing  the  acrylic  polymer 
is  preferably  an  aqueous  emulsion  containing  5  to 
60  weight  per  cent,  more  preferably  30  to  40 
weight  per  cent,  of  dispersed  acrylic  solids.  The 
composition  can  also  contain  other  materials,  for 

25  example  particulates  for  providing  the  film  with 
anti-block  properties,  e.g.  silica,  waxes,  talc,  dia- 
tomaceous  earth,  calcium  silicate,  finely  divided 
clay  or  bentonite. 

After  application  of  the  composition  containing 
30  the  acrylic  polymer  to  the  homopolymer  layer,  the 

composition  is  dried  and  oriented  to  form  the  fin- 
ished  acrylic  polymer  layer  of  the  film.  Drying  of 
the  film  advantageously  occurs  in  the  stenter  at  a 
rate  which  results  in  a  substantially  coherent  layer 

35  of  the  acrylic  polymer  being  formed  on  the  poly- 
propylene  homopolymer  layer. 

The  thickness  of  the  acrylic  polymer  layer  on 
the  homopolymer  layer  is  preferably  from  0.05  to  5 
microns  more  preferably  from  0.4  to  0  .6  microns 

40  and  advantageously  about  0.5  microns. 
The  homopolymer  layer  is  preferably  from  15 

to  50  microns  thick,  more  preferably  from  20  to  35 
microns  thick. 

In  order  substantially  to  retain  the  heat  sealabil- 
45  ity  of  the  acrylic  polymer  layer  to  itself  and  the 

ability  of  the  acrylic  polymer  layer  to  prime  for 
PVdC,  it  is  generally  preferred  to  omit  from  the 
relatively  thick  polypropylene  homopolymer  layer 
additives  often  added  to  the  core  of  multilayer 

50  polypropylene  films.  In  particular  it  is  preferred  to 
omit  erucamide,  glycerol  mono-stearate  and  bis- 
ethoxylated  amines. 

The  homopolymer  layer  can  be  either  non- 
voided  or  voided.  When  voided,  voiding  can  be 
effected  in  known  manner  by  including  an  organic 
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jr  inorganic  filler  in  the  homopolymer,  for  example 
jsing  chalk,  silica,  a  nylon  or  a  polyester.  When 
he  homopolymer  layer  is  voided,  a  layer  of  non- 
/oided  polypropylene  homopolymer  will  in  general 
De  provided  between  it  and  the  layer  of  acrylate 
Dolymer.  However,  such  a  further  layer  can  also  be 
Drovided  if  the  relatively  thick  layer  of  poly- 
propylene  homopolymer  is  non-voided.  If  a  further 
ayer  of  polypropylene  homopolymer  is  used,  it  is 
preferably  from  1  to  5  microns  thick.  With  voided 
iim,  the  gloss  of  the  film  tends  to  increase  as  the 
:hickness  of  the  further  layer  is  increased. 

The  ethylene/propylene  copolymer  layer  is 
preferably  produced  from  a  copolymer  containing 
irom  2  to  6  weight  percent,  more  preferably  about 
\  percent,  by  weight  of  units  derived  from  eth- 
/lene. 

The  copolymer  layer  is  preferably  from  0.6  to  4 
microns  thick,  when  the  relatively  thick  homo- 
polymer  layer  is  non-voided,  the  copolymer  layer  is 
advantageously  about  0.8  microns  thick,  and  when 
voided,  the  copolymer  layer  is  advantageously 
about  1  .5  microns  thick. 

The  copolymer  layer  can  be  subsequently 
treated,  for  example  by  corona  discharge,  to  pro- 
mote  adhesion  of  a  priming  coat,  for  example  to 
promote  adhesion  of  a  layer  of  PVdC. 

The  following  Example  is  given  by  way  of 
illustration  only.  All  parts  are  by  weight  unless 
stated  otherwise. 

EXAMPLE 

A  three  layer  polymeric  web  was  produced  by 
coextruding  a  polypropylene  homopolymer  core 
with  a  layer  of  polypropylene  homopolymer  on  one 
side  and  a  layer  of  a  propylene/ethylene  copolymer 
containing  4  percent  of  units  of  ethylene  on  the 
other.  The  web  was  then  stretched  in  the  direction 
of  extrusion  (machine  direction)  4.5:1  times  using  a 
series  of  heated  rollers. 

Thereafter,  the  web  was  coated  on  the  homo- 
polymer  face  with  an  aqueous  dispersion  contain- 
ing  40  per  cent  by  weight  of  an  acrylic  polymer 
neutralised  to  pH8  using  ammonia  solution,  and 
0.04  percent  by  weight  of  silica  particles  (mean 
particle  size  5  microns).  The  acrylic  polymer  con- 
sisted  of  78  percent  by  weight  of  units  derived 
from  methyl  methacrylate,  19.4  percent  of  units 
derived  from  2-ethylhexylacrylate  and  2.6  percent 
by  weight  of  units  derived  from  acrylic  acid.  The 
acrylic  polymer  had  a  molecular  weight  of  approxi- 
mately  200,000  g/mol  and  Tg  of  45°  C. 

The  coated  web  was  stretched  in  the  trans- 
verse  direction  by  a  ratio  of  10:1  using  a  stenter. 

The  resultant  film,  having  a  core  23.4  microns 
thick  and  two  outer  layers  each  0.8  microns  thick, 

was  corona  discharge  treated  on  the  copolymer 
face,  and  wound  up. 

The  copolymer  face  of  the  film  was  subse- 
quently  printed  with  a  priming  ink  to  which  was 

5  applied  a  polyvinylidene  chloride  (PVdC)  over- 
laquer.  The  film  showed  minimal  self  blocking,  and 
the  acrylic  coated  face  had  good  heat-sealability  to 
itself  and  to  the  PVdC  overlaquer. 

Claims 

1.  An  oriented  polymeric  film  comprising  a 
relatively  thick  layer  of  polypropylene  homo- 

ts  polymer  having  a  relatively  thin  acrylic  polymer 
layer  on  one  side  and  a  relatively  thin  layer  of  a 
corona  discharge  or  flame  treated 
ethylene/propylene  copolymer  on  the  other,  the 
layer  of  acrylic  polymer  having  been  applied  to  the 

20  homopolymer  layer  before  a  final  orientation  step. 
2.  A  film  according  to  claim  1,  having  a  rela- 

tively  thin  layer  of  non-voided  polypropylene  homo- 
polymer  between  the  acrylic  polymer  layer  and  the 
relatively  thick  layer  of  polypropylene  homo- 

25  polymer. 
3.  A  film  according  to  claim  2,  wherein  the  said 

layer  of  non-voided  polypropylene  homopolymer  is 
from  1  to  5  microns  thick. 

4.  A  film  according  to  claim  2  or  claim  3, 
30  wherein  the  relatively  thick  layer  of  polypropylene 

homopolymer  is  voided. 
5.  A  film  according  to  any  of  the  preceding 

claims,  wherein  the  copolymer  layer  has  been 
treated  to  promote  priming. 

35  6.  A  film  according  to  any  of  the  preceding 
claims,  wherein  the  relatively  thick  layer  of  poly- 
propylene  homopolymer  is  from  15  to  50  microns 
thick. 

7.  A  film  according  to  any  of  the  preceding 
40  claims,  wherein  the  acrylic  polymer  layer  is  from 

0.05  to  5  microns  thick. 
8.  A  film  according  to  claim  7,  wherein  the 

acrylic  polymer  layer  is  from  0.4  to  0.6  microns 
thick. 

45  9.  A  film  according  to  any  of  the  preceding 
claims,  wherein  the  copolymer  layer  is  from  0.8  to 
4  microns  thick. 

10.  A  film  according  to  any  of  the  preceding 
claims,  wherein  the  acrylic  polymer  layer  has  been 

so  formed  by  applying  a  layer  of  the  acrylic  polymer 
to  the  relatively  thick  layer  of  polypropylene  homo- 
polymer  before  a  final  orientation  of  the  film  in  a 
stenter. 
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