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Description 

Th.s  invention  relates  to  a  laminated  structure  composed  of  a  plurality  of  polymer  layers  More  soecifirallv  it relates  to  a  animated  structure  which  comprises  a  polycarbonate  layer  and  a  Z p o n t Z ^ m e T r t S k Z  
5  copolymer  layer  and  has  transparency  and  resistance  to  permeation  to  gases  and  exceHen  delamina  fnn 

strength,  particularly  excellent  delamination  strength  after  heat  treatment  
excellent  delam.nat.on 

Polycarbonate  is  a  resin  having  excellent  transparency,  flavor  retaining  property  and  heat  resistant  R,",t smce  .ts  perrr.eab.rty  to  gases  such  as  oxygen  is  high,  it  is  unsuitable  foFuse  as  a  packaging  ma  erial  fwhfch 
10  cosmScs  °h  reSISt3nCe  t0  °aS  Permeati°n'  f°r  6Xample  p3Ckaging  materials  f o ? f o o * % m h ? m S i r a n d  

res?stmainca^0o^0I<fnSaP0ni?d  e,*hv'ene/Vinyl  acetate  copolymer  may  be  considered  as  one  means  for  improving 
tn  tS  «nn  ?r  h  Pte/meat'on-  However,  th.s  method  is  not  practical  since  the  polycarbonate  has  poor  adhesion 

S ? m ? m ^ n H   ehthylene/Vmyl  f  Cttate  c°P°'ymer  and  ™re  lamination  leads  to  delamination  during  use 
15  - ^ X ^ ^ S 1 . ^ ^ ^ 0 ^   "  imPr°Ve  the  adhesi°"  b —   * .   Po'VoarbonL  and  the 

Japanese  Laid-Open  Patent  Publication  No.  129  775/1974  discloses  a  method  in  which  an  ionomer  or  an 
t t r e   W m l n S ? t C ° P   T6r   iS  added,t0  a  Saponified  ethylene/viny.  acetate  copo.ymer,  and  a  .ayer  of  this 
S S - * r   h  T   natedtoa  P°'ycarbonate  layer.  According  to  this  method,  however,  the  transparency  of  the 

20  1  Sot  mnr?  yHtne/Vmyl  ^ ^   COPolYmer  layer  is  educed,  and  the  adhesion  of  it  to  the  polycarbonate  ayer 
adhesion^ennthVn  ff   I '?0"?  extent  f  kurtherm°re<  the  reSulting  laminated  structure  has  ™rkedly  reduced adhesion  strength  on  heat-treatment  and  becomes  useless  in  practical  applications U.  S.  Patent  No  4  058  647  proposed  a  method  in  which  a  blend  of  60  to  95  %  by  weight  of  a  modified 
w l S t H T n ' r ' S V ' ! , " ' 1 8 ^ ^ ^   Carb°XyliC  acid  °r  its  anhVdride  in  a  concentration  of  0.01  to  10  %  by 

n   th  f   /  ,°  5  %  bY  We'9ht  Of  a  mbbery  substance  is  laminated  in  the  molten  state  to  a  saponified 
> T n 7 S o l T £ : Z T r   W   \  °f  this,specificati0"  d«oribe.  a  laminate  obtained  by  fam?  a 5 £  

specific  cravitv  of  0  w ™   n  R7  ^°h  •  polypropylene  composed  of  polypropylene  having  an  Ml  of  0.8  and  a specific  gravity  of  0.91  and  0.67  %  by  weight  of  maleic  anhydride  grafted  thereto  and  20  parts  by  weight  of  an ethylene/propylene  terpolymer  to  a  saponified  ethylene/vinyl  acetate  copolymer.  The  patent  stages  tha?  the 
SO  I S ^ Z :   ^ S ^ i Z & S g   a"d  ^   SaPOnmed  C°POlymer  iS  « ^ «   ™"  ~  

Japanese  Patent  Publication  No.  15  464/1985  discloses  a  laminated  structure  composed  of  a  polycarbonate teyer  and  a  polyolefm  layer  comprising  a  modified  polyolefin  having  grafted  thereto  10  -4  to  15  o/o  by  weigh  " f  
Dollar!!!  Vdnde"  Example.1  °f  tf?is  specification  discloses  that  a  composite  bottle  composed  of  3 d  

3S  f h y T S   eayef  ^   a?  mS'de  'ayer  °f  a  blend  of  5  Parts  ^   wei9ht  of  m°dified  polyethylene  having  grafted 
vatue  of  1  w ? . S o 7 u 2 3   t t T *   H h ^ " ' 6   Bnd  f ? ™ 5   by  W6ight  °f  ' ^^ens i ty   polyethylene  having  an  Ml value  of  1  was  produced  and  the  adhesion  strength  between  the  two  layers  of  the  bottle  was  200  g/cm 
a  S   6  La/d-.Op.eRhPatent  Plication  No.  27  975/1984  discloses  an  adhesive  for  aromatic  resins  comprising a  modifed  polyolefm  having  an  unsaturated  dicarboxylic  acid  or  its  anhydride  grafted  thereto  The  modif  ed polyolefm  has  an  intrinsic  viscosity  of  0.5  to  5  dl/g,  a  crystallinity  of  5  to  65  °/o  aSd  ar  S   ratio  o?  °  to  \5 
Jo".?  ' L ' ^ " 0 ^   ^   9/afting  °-°1  t0  5  partS  by  Weight  of  the  " C r a t e d   dicarboxylic  S   or  its  ̂ hydride  to 
S ™ ? f l K ! g   a  CrySta'wne  P°lYOlefin  havi"9  a  crysta"initV  °f  10  to  65  o/o  and  an  Mw/Mn  ratio  o  =  1  £  M0 
n o S   i  

th's.specfication  discloses  a  three-layer  laminated  structure  composed  of  a  layer  of  high-density 
anhSridJ  i t Z h " ,   ' " 'T8 ' '   V,'SC°Sity  °f  1"B  dl/g  and  a  P°'ycarbonate  layer  as  outside  layers  and  ma  e  c 

4S  om!  £  ?K*  ■  ethy'ene/Pr°Py'ene  copolymer  having  an  intrinsic  viscosity  of  1.4  dl/g  a  crystallinity  of  14 
*t  antM^/Mn  ratl°  of  3-1'  and  a  melt  viscosity  of  3.5  x  105  poises  as  an  intery|ayer.  lt  s/a9tes  thaYtthe  adhesion 
K ^ u i i r s   s i ^ ^ r   B t K r   interiayer  was  65°  9/cm-  and  the  high-de-sity  s ^ -  

Japanese  Laid-Open  Patent  Publication  No.  29  160/1984  discloses  a  laminated  molded  structure  havinq  the 
50  27  9757i°98i  as  K S a U "   ?erimodf?d  P°ly°'efi"  d6SCribed  ln  Japanese  Laid"0P^  Patent  PubiicaSon  No 

/̂  a/b/1984  as  an  interiayer  and  a  surface  layer  of  a  polyolefin  and  a  substrate  layer  of  an  aromatic  rpsin 
above'cV  d  I  

"  ^ T   dH°nUmeo  diSC'°SeS  substantia"y  ^   "me  laminated  structure  as  in  Example  T  of  he above-cited  Japanese  Laid-Open  Patent  Publication  No.  27  975/1984  "dmpie  ot  me 
It  is  an  object  of  this  invention  to  provide  a  novel  laminated  structure 

W  «<.  r Z   °bie?t  °f/thiS  ,invention  is  t0  P^vide  a  novel  laminated  structure  having  a  polycarbonate  layer  and  a 
onhOensee|ayersY  /Vmy  3Cetate  C°P°'ymer  'ay6r  a"d  a"  inter'ayer  having  excellent  adhesion  strength  to  bo'th 

Still  another  object  of  this  invention  is  to  provide  a  novel  laminated  structure  having  a  polycarbonate  laver 
s f i s s r s s r a c s 1   acetate  copolymer  layer  and  an  interiayer  which  d L ? S i  

60  Yet  another  object  of  this  invention  is  to  provide  a  novel  laminated  structure  havinq  a  oolvcarbonate  lavPr 

A  further  object  of  this  invention  is  to  provide  a  laminated  structure  having  a  polycarbonate  laver  and  fl 
65 
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derivative  and  has  a  very  low  crystallinity  or  is  amorphous. 
Additional  objects  of  the  invention  along  with  its  advantages  will  become  apparent  from  the  following 

description. 
According  to  this  invention,  the  above  objects  and  advantages  of  the  invention  are  achieved  by  a  laminated 

5  structure  comprising,  laminated  in  the  order  stated, 

(A)  a  layer  of  polycarbonate, 
(B)  a  layer  of  a  modified  ethylene/alpha-olefin  random  copolymer,  the  modified  copolymer  containing 

about  0.01  to  10  °/o  by  weight,  based  on  the  trunk  ethylene/alpha-olefin  random  copolymer,  of  an 
10  unsaturated  carboxylic  acid  or  its  derivative  grafted  thereto,  and  having  an  ethylene  content  of  75  to  95 

mole  °/o,  a  melt  flow  rate  of  0.1  to  50  g/10  min.,  a  density  of  0.850  to  0.905  g/cm3  and  a  crystallinity  of  less 
than  10%,  and 

(C)  a  layer  of  a  saponified  olefin/vinyl  acetate  copolymer. 

15  Various  polycarbonates  and  copolycarbonates  obtained  by  reacting  dihydroxy  compounds  with  phosgene  or 
diphenyl  carbonate  by  known  methods  are  suitably  used  as  the  polycarbonate  constituing  the  layer  (A)  of  the 
laminated  structure.  Aromatic  dihydroxy  compounds  and  alicyclic  dihydroxy  compounds  are  preferred  as  the 
dihydroxy  compounds.  Examples  include  hydroquinone,  resorcinol  4,4'-dihydroxy-diphenylmethane,  4,4'- 
dihydroxy-diphenylethane,  4,4'-dihydroxydiphenyl-n-butane,  4,4'-dihydroxydiphenylheptane,  4,4'-dihydroxy- 

20  diphenylphenyl-methane,  4,4'-dihydroxy-diphenyl-2,2-propane  (bisphenol  A),  4,4'-dihydroxy-3,3'-dimethyl-di- 
phenyl-2,2-propane,  4,4'-dihydroxy-3,3'-diphenyl-diphenyl-2,2-propane,  4,4'-dihydroxy-dichloro-diphenyl-2,2- 
propane,  4,4'-dihydroxy-diphenyl-1,1-cyclopentane,  4,4'-dihydroxy-diphenyl-1,1-cyclohexane,  4,4-dihydroxy- 
diphenyl-methyl-phenyl-methane,4,4'-dihydroxy-diphenyl-ethyl-phenyl-methane,4,4'-dihydroxy-diphenyl-2,2,2- 
trichloro-1,1  -ethane,  2,2'-dihydroxydiphenyl,  2,6-dihydroxynaphthalene,  4,4'-dihydroxy-diphenyl  ether,  4,4'- 

25  dihydroxy-3,3'-dichlorodiphenyl  ether  and  4,4'-dihydroxy-2,5-diethoxyphenyl  ether.  Polycarbonate  prepared  by 
using  4,4'-dihydroxy-diphenyl-2,2-propane  (bisphenol  A)  is  especially  preferred  because  of  its  excellent 
mechanical  properties  and  transparency. 

The  saponified  olefin/vinyl  acetate  copolymer  constituting  the  layer  (C)  of  the  laminated  structure  of  the 
invention  is  preferably  a  saponification  product  of  an  olefin/vinyl  acetate  copolymer  having  an  olefin  content  of 

30  15  to  60  mole  °/o,  preferably  25  to  50  mole  %.  The  saponification  product  has  a  degree  of  saponification  of 
preferably  at  least  50  °/o,  more  preferably  at  least  90  %.  If  the  olefin  content  is  less  than  15  mole  °/o,  the 
saponified  copolymer  tends  to  be  not  entirely  satisfactory  in  respect  of  at  least  one  of  resistance  to  thermal 
decomposition,  melt-moldability,  stretchability  and  water  resistance  (moisture  absorption  and  swellability).  If 
the  olefin  content  exceeds  60  mole  %  or  the  degree  of  saponification  is  less  than  50  °/o,  the  copolymer  has  poor 

35  resistance  to  gas  permeation. 
Alpha-olefins  having  1  to  18  carbon  atoms  are  preferred  as  the  olefin  for  forming  the  saponified  olefin/vinyl 

acetate  copolymer.  Examples  include  ethylene,  propylene,  1-butene,  1-hexene,4-methyl-1-pentene,  1-octene,  1- 
decene,  1-tetradecene  and  1-octadecene. 

Saponified  ethylene/vinyl  acetate  copolymer  is  especially  preferred  as  the  saponified  olefin/vinyl  acetate 
40  copolymer  in  view  of  its  mechanical  strength  and  moldability. 

The  laminated  structure  of  this  invention  comprises  the  layer  (B)  of  a  modified  ethylene/alpha-olefin  random 
copolymer  as  an  interlayer  for  firmly  bonding  the  layers  (A)  and  (C). 

The  modified  ethylene/alpha-olefin  random  copolymer  (to  be  sometimes  referred  to  simply  as  the  modified 
copolymer)  contains  about  0.01  to  10  %  by  weight,  preferably  0.1  to  5  °/o  by  weight,  based  on  the 

45  ethylene/alpha-olefin  random  copolymer  as  a  trunk,  of  an  unsaturated  carboxylic  acid  or  its  derivative.  If  the 
amount  of  the  unsaturated  carboxylic  acid  or  its  derivative  grafted  is  less  than  0.01  °/o  by  weight,  the  adhesion 
of  the  interlayer  to  the  polycarbonate  layer  (A)  and  the  saponified  olefin/vinyl  acetate  copolymer  layer  (C) 
cannot  be  improved.  On  the  other  hand,  if  it  exceeds  10  %  by  weight,  the  modified  copolymer  is  partly 
crosslinked  and  has  reduced  moldability,  transparency  and  adhesion  strength. 

50  The  modified  copolymer  has  an  ethylene  content  of  75  to  95  mole  °/o,  preferably  77  to  93  mole  %. 
The  modified  copolymer  also  has  a  melt  flow  rate  (MFR2  in  accordance  with  ASTM  D1238L)  of  0.1  to  50  g/10 

min.,  preferably  0.2  to  20  g/10  min. 
The  modified  copolymer  has  a  density  of  0.850  to  0.905  g/cm3,  preferably  0.860  to  0.900  g/cm3. 
Finally,  the  modified  copolymer  has  a  crystallinity  of  less  than  10  °/o,  preferably  less  than  7  °/o.  If  the  MFR2  is 

55  outside  the  above-specified  range,  the  modified  copolymer  has  too  high  or  low  a  melt  viscosity  and  has  poor 
moldability  and  adhesion  strength. 

If  the  modified  copolymer  has  a  density  of  more  than  0.905  g/cm3  and  a  crystallinity,  determined  by  X-ray,  of 
at  least  10  °/o,  it  has  reduced  adhesion  strength  after  it  has  been  subjected  to  heat-treatment. 

Alpha-olefins  having  3  to  20  carbon  atoms  are  usually  suitable  as  the  alpha-olefin  constituting  the  modified 
60  copolymer.  Specific  examples  are  propylene,  1-butene,  1-hexene,  4-methyl-1-pentene,  1-octene,  1-decene,  1- 

tetradecene  and  1-octadecene.  These  alpha-olefins  may  be  used  singly  or  in  combination. 
The  modified  copolymer  of  layer  (B)  can  be  produced  by  grafting  the  unsaturated  carboxylic  acid  or  its 

derivative  to  an  ethylene/alpha-olefin  random  copolymer.  The  ethylene/alpha-olefin  random  copolymer  before 
modification  usually  has  a  melt  flow  rate  (MFR2)  of  0.1  to  70  g/10  min.,  and  its  other  properties  are  much  the 

65  same  as  those  of  the  modified  copolymer. 
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Examples  of  the  unsaturated  carboxylic  acid  or  its  derivative  to  be  grafted  include  unsaturated  carboxvlic acids  such  as  acrylic  acid,  maleic  acid,  fumaric  acid,  tetrahydrophthalic  acid,  itaconic  acid  citraconic  acid crotonic  ac.d  isocrotomc  acid,  and  Nadic  acid®  (endo-cis-bicyclo[2,2,1]hept-5-ene-2,3-dicarboxylic  acid-  and derivatives  thereof  such  as  ac.d  halides,  amides,  imides,  anhydrides  and  esters.  Specific  examples  of  the 5  der.vat.ves  are  malenyl  chlor.de,  male.mide,  maleic  anhydride,  citraconic  anhydride,  monomethyl  maleate dimethyl  maleate  and  glyc.dyl  maleate.  Among  these,  the  unsaturated  dicarboxylic  acids  and  their  anhydrides' are  preferred.  Maleic  acid,  Nadic  acid®  and  their  anhydrides  are  especially  preferred 
J i r t L T f   kn°7h  meth°dS  Ca?  b6uUSed  t0  Pr°duce  the  modified  copolymer  by  grafting  a  grafting  monomer selected  from  the  unsaturated  carboxylic  acids  and  their  derivatives  to  the  unmodified  ethylene/alpha-olefin 10  random  copolymer.  For  example,  the  unmodified  ethylene/alpha-olefin  random  copolymer  is  melted  and  the grafting  monomer  is  added  to  it  and  graft-copolymerized.  Alternatively,  the  unmodified  ethylene/alpha-olefin random  copolymer  is  dissolved  in  a  solvent,  and  the  grafting  monomer  is  added  and  graft-copolymerized  In any  case,  the  reaction  is  preferably  carried  out  in  the  presence  of  a  radical  initiator  in  order  to  perform  graft- 

1*  ocnP°ry^er'Zatl0n  W'th  9x°°d  efficiencY-  The  grafting  reaction  is  carried  out  usually  at  a  temperature  of  60  to 15  350  C.  The  proportion  of  the  radical  initiator  used  is  usually  0.001  to  1  part  by  weight  per  100  parts  by  weight  of the  unmodmed  ethylene/alpha-olefin  random  copolymer.  The  radical  initiator  may  be  an  organic  peroxide  an organic  perester  or  an  azo  compound.  Specific  examples  include  benzoyl  peroxide,  dichlorobenzoyl  peroxide dicumyl  peroxide,  d.-tert-butyl  peroxide,  2,5-dimethyl-2,5-di-(peroxybenzoate)hexyne-3,  1,4-bis(tert-butylpe- 
90  9°RXy^PthP.y?ReH-Zi!ne'i!8IJ?yl  per°xide'  tert"butyl  peracetate,  2,5-dimethyl-2,5-di(tert-butylperoxy)hexyne  3, 20  2,5-dirnethyl-2,5-di(tert-butylperoxy)hexane,  tert-butyl  perbenzoate,  tert-butyl  perphenylacetate  tert-butv per.sobutyrate,  tert-butyl  per-sec-octoate,  tert-butyl  perpivalate,  cumyl  perpivalate,  tert-butyl  'perdiethyl- 

acetate,  azobis.sobutyronitrile  and  dimethyl  azobisisobutyrate.  Among  these,  dialkyl  peroxides  such  as  dicumyl peroxide,  d.-tert-butyl  peroxide,  2,5-dimethyl-2,5-di-methyl-2,5-di(tert-butylperoxy)hexane  and  1,4-bis(tert- butylperoxyisopropyl)benzene  are  preferred.  '  l 
25  The  modified  copolymer  used  in  this  invention  may  be  mixed  with  an  unmodified  ethylene/alpha-olefin random  copolymer  to  form  the  modified  copolymer  layer  (B)  of  the  laminated  structure  of  the  invention  so  long 

f  S  inn/aT°Unt  u  
unsatur!*ed  carboxylic  acid  or  its  derivative  grafted  in  the  mixutre  is  in  the  range  of  0  01 to  10  o/o  by  weight.  Furthermore,  the  modified  copolymer  used  in  this  invention  may  be  mixed  with  a  modified 

on  
°r  ""m°dlfied  ethylene/alpha-olefin  random  copolymer  having  a  crystallinity  of  at  least  10  %  to  form  the 30  modified  copolymer  layer  (B)  of  the  laminated  structure  of  the  invention  so  long  as  the  crystallinity  of  the mixture  is  less  than  10  °/o. 

A  heat  stabilizer,  a  weatherability  stabilizer,  an  antistatic  agent,  a  pigment,  a  dye,  a  corrosion  inhibitor  etc of  the  kinds  and  amounts  which  do  not  impair  the  objects  of  this  invention  may  be  incorporated  in  one  or  more of  the  layers  (A),  (B)  and  (C)  forming  the  laminated  structure  of  this  invention 35  The  laminated  structure  of  this  invention  may,  for  example,  be  in  the  form  of  a  film,  sheet  or  bottle The  laminated  structure  of  this  invention  may  be  produced,  for  example,  by  a  method  which  comprises melting  the  polymers  for  the  three  layers  in  different  extruders,  feeding  the  molten  polymers  into  a  die  of  a three-layer  structure,  and  co-extruding  them  with  the  modified  copolymer  layer  (B)  as  an  interlayer  or  a method  (so-called  sandwich  laminate  method)  which  comprises  forming  the  polycarbonate  layer  (A)  arid  the 40  saponified  ethylene/vinyl  acetate  copolymer  layer  (C)  separately,  and  melt-extruding  the  modified  copolymer as  an  interlayer  into  between  the  layers  (A)  and  (C).  If  the  laminated  structure  to  be  produced  is  in  the  form  of  a bottle  a  keg,  a  pipe  or  a  tube,  the  co-extrusion  molding  method  can  be  used  advantageously.  Furthermore  the use  of  the  co-extrusion  molding  method  is  preferred  because  it  can  easily  give  a  high  delamination  strength 
m  •.  *hickne8jf  of  each  of  the  layers  of  the  laminated  structure  can  be  properly  determined  depending  upon 45  the  end  use  of  the  laminated  structure.  Usually,  if  the  laminated  structure  is  a  film  or  sheet  the  layer  (A) preferably  has  a  thickness  of  0.01  to  5  mm,  and  the  layers  (B)  and  (C)  preferably  have  a  thickness  of  0  005  to  1 mm. 

The  laminated  structure  of  this  invention  may  comprise  three  layers  (A),  (B)  and  (C)  or  may  comprise  5  or more  layers  addrt.onally  having  polyolefin  layers.  An  example  of  the  multilayer  laminate  is  one  comprising  for 50  example,  the  polycarbonate  layer/the  modified  random  copolymer  layer/the  saponified  ethylene/vinyl  acetate copolymer  layer/the  modified  random  copolymer  layer/a  polypropylene  layer. The  laminated  structure  of  this  invention  can  be  used,  for  example  as  film  packaging  materials  or  bottles  for holding  foods  and  med.cmes  since  it  has  transparency,  flavor  retaining  property  and  heat  resistance  which  are the  characteristic  features  of  polycarbonates  and  resistance  to  gas  permeation  which  is  the  characteristic 5b  feature  of  the  saponified  olefin/vinyl  acetate  copolymer,  and  possesses  a  high  delamination  strength  in  the initial  stage  and  after  heat-treatment. 
The  following  examples  illustrate  the  present  invention  in  greater  detail.  It  should  be  understood  that  unless the  invention  departs  from  its  scope  described  and  claimed  herein,  it  is  not  to  be  limited  in  any  way  to  these examples. 
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Example  1 

A  five-layer  water-cooled  inflation  film  was  produced  under  the  following  conditions  by  using  maleic 
anhydride-grafted  ethylene/propylene  random  copolymer  (to  be  abbreviated  to  MAH.EPR-1;  MFR2  0.5  g/10 

5  min;  the  amount  of  maleic  anhydride  grafted  0.5  g/100  g  of  polymer;  ethylene  content  80  mole  °/o;  density  0.865 
■g/cm3;  crystallinity  4  %),  polycarbonate  (to  be  abbreviated  to  PC;  tradename  Panlite  L-1250,  a  product  of  Teijin 
Chemical  Co.,  Ltd.),  and  saponified  ethylene/vinyl  acetate  copolymer  (to  be  abbreviated  to  EVOH;  MFR2  1.3 
g/10  min.,  density  1.19  g/cm3,  ethylene  content  32  mole  °/o;  tradename  Kuraray  Eval  EP-F,  a  product  of  Kuraray 
Inc.). 

10 
Layer  construction: 

PC/MAH.EPR-1/EVOH/MAH.EPR-1/PC  =  20/20/20/20/20  micrometers 

15  Extruder: 

40  mm0.  extruder  280°  C  (for  Pc) 
40  mm  0  extruder  210°  C  (for  MAH.EPR-1  ) 
4Omm0  extruder  210°  C  (for  EVOH) 

20 
Molding  speed:  15  meters/min. 

The  interracial  adhesion  strength  (FPC,  g/15  mm  width)  between  the  PC  layer  and  the  MAH.EPR-1  layer  of  the 
resulting  five-layer  film,  and  the  interracial  adhesion  strength  (FEV0H,  g/15  mm  width)  between  the  EVOH  layer 

25  and  the  MAH.EPR-1  layer  were  measured  by  T-peel  at  a  peeling  speed  of  300  mm/min.  The  five-layer  film  was 
autoclaved  at  131°C  for  1  hour,  and  then  its  interfacial  adhesion  strengths  were  measured  as  above.  The 
transparency  of  the  film  was  expressed  by  haze  (%)  measured  in  accordance  with  ASTM  D1003.  The  results  are 
shown  in  Table  1. 

30 

Example  2 

Example  1  was  repeated  except  that  maleic  anhydride-grafted  ethylene/propylene  random  copolymer  (to  be 
35  abbreviated  to  MAH.EPR-2;  MFR2  1.9  g/10  min;  the  amount  of  maleic  anhydride  grafted  0.1  g/100  g  of  polymer; 

ethylene  content  80  mole  %;  density  0.864  g/cm3;  crystallinity  4  °/o)  was  used  instead  of  MAH.EPR-1  used  in 
Example  1.  The  results  are  shown  in  Table  1. 

40 
Example  3 

Example  1  was  repeated  except  that  a  composition  (MFR2  1.1  g/10  min.;  the  amount  of  maleic  anhydride 
grafted  0.25  g/100  g  of  polymer;  ethylene  content  80  mole  °/o;  density  0.865  g/cm3;  crystallinity  4  %)  composed 

45  of  50  parts  by  weight  of  MAH.EPR-1  used  in  Example  1  and  50  parts  by  weigh;  of  unmodified  ethylene 
/propylene  random  copolymer  (to  be  abbreviated  to  EPR-1;  MFR2  2.0  g/10  min;  ethylene  content  80  mole  °/o; 
density  0.864  g/cm3;  crystallinity  4  %)  was  used  instead  of  MAH.EPR-1  used  in  Example  1.  The  results  are 
shown  in  Table  1. 

50 

Example  4 

Example  1  was  repeated  except  that  a  composition  (MFR2  1.4  g/10  min;  the  amount  of  maleic  anhydride 
55  grafted  0.25  g/100  g  of  polymer;  density  0.874  g/cm3;  crystallinity  9  %)  composed  of  50  parts  by  weight  of 

MAH.EPR-1  used  in  Example  1  and  50  parts  by  weight  of  unmodified  ethylene/1-butene  random  copolymer  (to 
be  abbreviated  to  EBR-1  ;  MFR2  4.0  g/10  min;  ethylene  content  90  mole  °/o;  density  0.885  g/cm3;  crystallinity  16 
°/o)  was  used  instead  of  MAH.EPR-1  used  in  Example  1.  The  results  are  shown  in  Table  1. 

60 

Example  5 

Example  1  was  repeated  except  that  a  composition  (MFR2  1.3  g/10  min;  the  amount  of  maleic  anhydride 
65  grafted  0.25  g/100  g  of  polymer;  density  0.874  g/cm;  crystallinity  9  °/o)  composed  of  50  parts  by  weight  of  EPR-1 
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Comparative  Example  1 

70  Exarrmle  1  was  reneat Exrmap7l,eTh"reSsZr'howneSTaSeE,PR-1  " ^   '"  EXSmP'e  '  ~   "Sed  inS"Bd  °f  MAH  EPR-1  "«"  '" 

15  Comparative  Example  2 

b S s t ?   i E s r s - s z   h  ™ j s t   EBR"1  used  in  Example  5  ™as  used  instead  of  mahepr-1  used  in 

20 

Comparative  Example  3 

25  tedXtomMAH  S%  r K J ^ T n * "   m?elc  anhydride'9rafted  ethylene/vinyl  acetate  copolymer  (abbrevia- A>  ted  to  MAH.EVA-1,  MFR2  2.1  g/10  mm;  the  amount  of  maleic  anhydride  grafted  0.3  g/10  mirr  vinvl  acetate 
S r ^ L ^ ^ n T n t b ^ . 9 ' ™ "   "ySt8"initV  "   %)  W3S  US8d  inSKad  °'  MAH  EPR''  -«■  >»  E » " p " '  

50 
Comparative  Example  4 

s s s   r s ^ ^ s r i s s !   9/cm"  orvsta"inity  m  %)  was  ussd  L t - d   °f  s s s ^ r ^  55 

40  Comparative  Example  5 

Comparative  Example  6 
50 
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Table  1 

Test  Items  Example 
1 2   3  4  5 

Before  heat-treatment 

FPC(g/15  mm  width)  820  750  800  930  810 

Peeling  Peeling  Peeling  Peeling  Peeling 
Fevoh  (9/15  mm  width)  impos-  impos-  impos-  impos-  impos- 

sible  sible  sible  sible  sible 

'Ti. 

10 

Haze  (0/0) 

After  heat-treatment 

FPC  (g/15  mm  width) 

FEvoh  (g/15  mm  width) 

Haze  (%) 

Test  Items 

Before  heat-treatment 

FpC  (g/15  mm  width) 

FEVOh  (g/15  mm  width) 

Haze  (0/0) 

After  heat-treatment 

FPC  (g/15  mm  width) 

FEVOh  (g/15  mm  width) 

Haze  (0/0) 

1.3 1.1 1.2 1.2 1.2 
15 

330 350 310 250 270 

20 Peeling  Peeling  Peeling  Peeling  Peeling 
impos-  impos-  impos-  impos-  impos- 
sible  sible  sible  sible  sible 

1.2  1.2  1.3  1.3  1.4 

Comparative  Example 
1 2   3  4  5  6 

0  890  810  870  750  510 

Peeling  Peeling  Peeling 
0  impos-  520  impos-  impos-  540 

sible  sible  sible 

1.1  1.3  1.2  1.4  3.5  1.3 

0  120  30  110  150  20 

Peeling  Peeling  Peeling 
0  impos-  530  impos-  impos-  520 

sible  sible  sible 

1.4  1.4  1.3  1.5  3.7  1.4 

25 

30 

35 

40 

45 

50 

Claims 

1.  A  laminate  comprising,  laminated  in  the  order  stated: 

(A)  a  layer  of  a  polycarbonate; 
(B)  a  layer  of  a  modified  ethylene/alpha-olefin  random  copolymer  composed  of  a  trunk  ethylene/alpha-olefin 

random  copolymer  to  which  0.01  to  10  %  by  weight,  based  on  the  trunk  copolymer,  of  an  unsaturated 
carboxylic  acid  or  derivative  thereof  is  grafted,  the  modified  copolymer  having  an  ethylene  content  of  75  to  95 
mole  °/o,  a  melt  flow  rate  of  0.1  to  50  g/10  min,  a  density  of  0.850  to  0.905  g/cm3  and  a  crystallinity  of  less  than 
10  %;  and 

(C)  a  layer  of  a  saponified  olefin/vinyl  acetate  copolymer. 
2.  A  laminate  according  to  claim  1  wherein  the  amount  of  the  unsaturated  carboxylic  acid  or  derivative 

thereof  grafted  is  0.1  to  5  %  by  weight. 
3.  A  laminate  according  to  claim  1  or  2  wherein  the  modified  copolymer  has  an  ethylene  content  of  77  to  93 
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mole  °/o. 
4.  A  laminate  according  to  any  one  of  the  preceding  claims  wherein  the  modified  copolymer  has  a  melt  flow 

rate  of  0.2to20g/10  min. 
5.  A  laminate  according  to  any  one  of  the  preceding  claims  wherein  the  modified  copolymer  has  a  density  of 0.860  to  0.900  g/cm3. 
6.  A  laminate  according  to  any  one  of  the  preceding  claims  wherein  the  modified  copolymer  has  a 

crystallinity  of  less  than  7  °/o. 
7.  A  laminate  according  to  any  one  of  the  preceding  claims  wherein  the  polycarbonate  has  units  derived  from 

an  aromatic  dihydroxy  compound  or  an  alicyclic  dihydroxy  compound. 
10  8.  A  laminate  according  to  any  one  of  the  preceding  claims  wherein  the  saponified  olefin/vinyl  acetate 

copolymer  has  an  olefin  content  of  15  to  60  mole  %  and  a  degree  of  saponification  of  at  least  50  %. 
9.  A  laminate  according  to  any  one  of  the  preceding  claims  wherein  the  layer  (A)  has  a  thickness  of  0.01  to  5 

mm,  the  layer  (B)  has  a  thickness  of  0.005  to  1  mm,  and  the  layer  (C)  has  a  thickness  of  0.005  to  1  mm. 
10.  A  laminate  according  to  any  one  of  the  preceding  claims  in  the  form  of  a  film,  sheet  or  bottle. 

15 

Patentanspriiche 

20  1.  Laminat,  enthaltend  aufeinander  laminiert 

(A)  eine  Schicht  aus  einem  Polycarbonat; 
(B)  eine  Schicht  aus  einem  modifizierten  Ethylen/cc-Olefinstatistischen  Copolymeren,  bestehend  aus  einem 

statistischen  Geriistpolymeren  von  Ethylen  und  a-Olefin,  auf  das  0,01  bis  10  Gew.-°/o,  bezogen  auf  das 
25  Geriistcopolymere,  einer  ungesattigten  Carbonsaure  oder  deren  Derivat  aufgepfropft  ist,  das  modifizierte 

Copolymere  einen  Ethylengehalt  von  75  bis  95  mol-%,  eine  FlieBgeschwindigkeit  von  0,1  bis  50  g/10  min,  eine 
Dichte  von  0,850  bis  0,905  g/cm3  und  eine  Kristallinitat  von  weniger  als  10  %  besitzt,  und 

(C)  eine  Schicht  eines  verseiften  Olefin/Vinylacetat-Copolymeren. 
2.  Laminat  nach  Anspruch  1,  wobei  die  Menge  an  aufgepfropfter  ungesattigter  Carbonsaure  oder  deren 

30  Derivat  0,1  bis  5  Gew.-°/o  betragt. 
3.  Laminat  nach  Anspruch  1  oder  2,  wobei  das  modifizierte  Copolymere  einen  Ethylengehalt  von  77  bis  93  mol- 

%  besitzt. 
4.  Laminat  nach  einem  der  vorhergehenden  Anspruche,  wobei  das  modifizierte  Copolymere  eine 

Schmelzgeschwindigkeit  von  0,2  bis  20  g/10  min  besitzt. 
35  5.  Laminat  nach  einem  der  vorhergehenden  Anspruche,  wobei  das  modifizierte  Copolymere  eine  Dichte  von 

0,860  bis  0,900  g/cm3  aufweist. 
6.  Laminat  nach  einem  der  vorhergehenden  Anspruche,  wobei  das  modifizierte  Copolymere  eine  Kristallinitat 

von  weniger  als  7  %  aufweist. 
7.  Laminat  nach  einem  der  vorhergehenden  Anspruche,  wobei  das  Polycarbonat  Einheiten  enthalt,  die  sich 

40  von  einer  aromatischen  Dihydroxyverbindung  oder  einer  alicyclischen  Dihydroxyverbindung  ableiten. 
8.  Laminat  nach  einem  der  vorhergehenden  Anspruche,  wobei  das  verseifte  Olefin/Vinylacetat-Copolymer 

einen  Olefingehalt  von  15  bis  60  mol-°/o  und  einen  Verseifungsgrad  von  mindestens  50  %  besitzt. 
9.  Laminat  nach  einem  der  vorhergehenden  Anspruche,  wobei  die  Schicht  (A)  eine  Starke  von  0,01  bis  5  mm, die  Schicht  (B)  von  0,005  bis  1  mm  und  die  Schicht  (C)  von  0,005  bis  1  mm  besitzen. 

45  10.  Laminat  nach  einem  der  vorhergehenden  Anspruche  in  Form  einer  Folie,  Platte  oder  Flasche. 

Revendications 
50 

1.  Stratifie  comprenant,  stratifiees  dans  I'ordre  indique: 

(A)  une  couche  d'un  polycarbonate; 
(B)  une  couche  d'un  copolymere  statistique  modifie  ethylene/alpha-olefine,  comprenant  un  tronc  de 

55  copolymere  statistique  ethylene/alpha-olefine  sur  lequel  on  a  greffe  0,01  a  10  %  en  poids,  par  rapport  au  tronc 
de  copolymere,  d'un  acide  carboxylique  insature  ou  d'un  de  ses  derives,  le  copolymere  modifie  ayant  une 
teneur  en  ethylene  comprise  entre  75  et  95  %  en  mole,  une  vitesse  d'ecoulement  a  I'etat  fondu  allant  de  0,1  a 50  g/10  min,  une  masse  volumique  comprise  entre  0,850  et  0,905  g/cm3  et  une  cristallinite  inferieure  a  10  °/o;  et 

(C)  une  couche  d'un  copolymere  saponifie  olefine/acetate  de  vinyle. 
60  2.  Stratifie  selon  la  revendication  1,  dans  lequel  la  quantite  de  I'acide  carboxylique  insature  ou  de  son  derive 

qui  est  greffee  est  de  0,1  a  5  %  en  poids. 
3.  Stratifie  selon  la  revendication  1  ou  2,  dans  lequel  le  copolymere  modifie  possede  une  teneur  en  ethylene 

comprise  entre  77  et  93  °/o  en  mole. 
4.  Stratifie  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  copolymere  modifie 

65  possede  une  vitesse  d'ecoulement  a  I'etat  fondu  comprise  entre  0,2  et  20  g/10  min. 
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5.  Stratifie  selon  I'une  quelconque  des  revendications  precedentes,  dans  iequel  le  copolymere  modifie 
possede  une  masse  volumique  comprise  entre  0,860  et  0,900  g/cm3. 

6.  Stratifie  selon  I'une  quelconque  des  revendications  precedentes,  dans  Iequel  le  copolymere  modifie 
possede  une  cristallinite  inferieure  a  7  °/o. 

5  7.  Stratifie  selon  I'une  quelconque  des  revendications  precedentes,  dans  Iequel  le  polycarbonate  possede 
des  motifs  provenant  d'un  compose  aromatique  dihydroxyle  ou  d'un  compose  alicyclique  dihydroxyle. 

8.  Stratifie  selon  I'une  quelconque  des  revendications  precedentes,  dans  Iequel  le  copolymere  saponifie 
olefine/acetate  de  vinyle  possede  une  teneur  en  define  comprise  entre  15  et  60  °/o  en  mole  et  un  degre  de 
saponification  d'au  moins  50  %. 

10  9.  Stratifie  selon  I'une  quelconque  des  revendications  precedentes,  dans  Iequel  la  couche  (A)  possede  une 
epaisseur  de  0,01  a  5  mm,  la  couche  (B)  possede  une  epaisseur  de  0,005  a  1  mm,  et  la  couche  (C)  possede  une 
epaisseur  de  0,005  a  1  mm. 

10.  Stratifie  selon  I'une  quelconque  des  revendications  precedentes,  sous  la  forme  d'un  film,  d'une  feuille  ou 
d'une  bouteille. 
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