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Description 

Field  of  the  Invention 

5  [0001]  This  invention  generally  relates  to  synthetic  paper  made  on  conventional  continuous  wet-lay  papermaking 
equipment.  In  particular,  the  invention  relates  to  recyclable  polymeric  synthetic  paper  made  of  100%  polymeric  mate- 
rial. 
[0002]  The  invention  also  relates  to  labels,  especially  to  labels  adapted  for  use  in  labeling  of  blow-molded  plastic  con- 
tainers.  In  particular,  the  label  comprises  a  coated  100%  synthetic  web  prepared  by  a  wet-lay  process.  The  label  may 

10  be  applied  either  in-mold  or  post-mold  to  a  blow-molded  container  made  of  the  same  synthetic  material  as  the  main  syn- 
thetic  fiber  component  (for  example,  polyethylene,  polyester  or  polypropylene)  of  the  label  with  or  without  the  use  of  an 
adhesive  material  and  may  be  recycled  along  with  the  container. 

Background  of  the  Invention 
15 

[0003]  It  is  conventional  practice  to  make  synthetic  paper  using  synthetic  pulp  comprising  short  fibers  of  polyethylene. 
Such  synthetic  paper  is  made  using  polyethylene  pulp  with  or  without  cellulose  fibers.  Such  flexible  polymeric  synthetic 
substrates  are  used  to  make  water-resistant  cardboard,  embossed  paper,  heat-sealing  paper,  battery  separators,  felt 
mats,  hygienic  absorbents  and  building  materials.  To  meet  the  demands  of  various  applications,  many  grades  of  poly- 

20  ethylene  have  become  commercially  available.  These  synthetic  pulp  products  use  polyethylenes  of  different  physical 
properties.  Polypropylene  and  polypropylene/polyethylene  products  are  also  known. 
[0004]  U.S.  Patent  No.  5,047,121  to  Kochar  discloses  a  process  for  making  synthetic  paper  containing  at  least  97 
wt.%  polyethylene  on  conventional  continuous  wet-lay  papermaking  equipment.  The  process  includes  the  steps  of:  (1) 
preparing  a  pulp  furnish  comprising  97-99.5  wt.%  polyethylene  fibers  and  0.5-3.0  wt.%  polyvinyl  alcohol  binder  fibers; 

25  (2)  depositing  the  pulp  furnish  on  the  screen  of  a  wet-lay  papermaking  machine  to  form  a  waterleaf  sheet;  (3)  drying  the 
resulting  waterleaf  sheet  on  heated  drying  cans  having  a  drying  profile  wherein  an  initial  drying  phase  is  provided  at  a 
temperature  between  200°F  and  270°F  to  melt  the  polyvinyl  alcohol  fibers  and  a  second  drying  phase  is  provided  at  a 
temperature  between  190°F  and  240°F  to  control  stretch  and  elongation  of  the  sheets;  and  (4)  thermally  bonding  the 
dried  sheet  at  a  temperature  between  250°F  and  315°F  to  provide  polyethylene  paper.  The  thermal  bonding  can  be 

30  accomplished  with  a  calendar  roll.  The  Kochar  patent  teaches  that:  (1)  the  strength  of  the  synthetic  paper  can  be  tai- 
lored  by  varying  the  amount  of  polyvinyl  alcohol  fibers  mixed  into  the  polyethylene  pulp;  and  (2)  the  porosity  of  the  syn- 
thetic  paper  can  be  tailored  by  varying  the  bonding  temperature. 
[0005]  In  accordance  with  the  teaching  of  the  Kochar  patent,  the  polyethylene  pulp  is  fused  to  a  degree  dependent 
on  the  thermal  bonding  temperature.  This  results  in  a  polyethylene  paper  which  is  suitable  for  the  specific  applications 

35  identified  in  that  patent,  i.e.,  filtration  applications  (e.g.,  vacuum  cleaner  bags)  and  battery  separators.  However,  the  low 
opacity  of  the  resulting  paper  makes  it  unsuitable  for  use  in  high-quality  printing.  This  is  because  the  application  of  too 
much  heat  for  a  long  duration  causes  the  polyethylene  pulp  to  flow  to  such  a  degree  that  it  becomes  increasingly  trans- 
lucent  as  it  approaches  a  polyethylene  film  in  structure. 
[0006]  Paper  made  of  1  00%  synthetic  fibers  is  useful  as  label  paper.  For  example,  the  in-mold  labeling  of  blow-molded 

40  plastic  containers  is  less  costly  than  conventional  labeling  methods  in  which  labels  with  adhesive  backing  are  adhered 
to  the  container  in  a  separate  step  subsequent  to  blow  molding.  In-mold  labeling  eliminates  this  separate  step,  thereby 
reducing  labor  costs  associated  with  handling  of  the  adhesive-backed  labels  and  capital  costs  associated  with  the 
equipment  used  to  handle  and  apply  adhesive-backed  labels. 
[0007]  In  accordance  with  conventional  in-mold  labeling  of  blow-molded  plastic  containers,  labels  are  sequentially 

45  supplied  from  a  magazine  and  positioned  inside  the  mold  by,  for  example,  a  vacuum-operated  device.  Plastic  material 
is  then  extruded  from  a  die  to  form  a  parison  as  depicted  in  Fig.  6  of  U.S.  Patent  No.  4,986,866  to  Ohba  et  al.,  the 
description  of  which  is  specifically  incorporated  by  reference  herein.  The  mold  is  locked  to  seal  the  parison  and  then 
compressed  air  is  fed  from  a  nozzle  to  the  inside  of  the  parison  to  perform  blow  molding  wherein  the  parison  is 
expanded  to  conform  to  the  inner  surface  of  the  mold.  Simultaneously  with  the  blow  molding,  the  heat-sealable  layer  of 

so  the  label  of  Ohba  et  al.  is  pressed  by  the  outer  side  of  the  parison  and  fused  thereto.  Finally,  the  mold  is  cooled  to  solid- 
ify  the  molded  container  and  opened  to  obtain  a  labeled  hollow  container. 
[0008]  For  the  sake  of  efficiency,  it  is  desirable  that  the  labeling  of  blow-molded  containers  be  conducted  continuously 
and  rapidly.  Also  the  labels  to  be  applied  during  in-mold  labeling  should  be  sufficiently  stiff  that  the  automatic  equipment 
used  to  handle  the  labels  does  not  cause  wrinkling  or  folding  thereof.  Conversely,  the  labels  must  be  sufficiently  elastic 

55  that  they  neither  tear  nor  separate  from  the  plastic  container  during  flexing  or  squeezing  of  the  latter. 
[0009]  A  further  disadvantage  of  conventional  in-mold  labels  prepared  from  paper  is  that  prior  to  recycling  of  the  plas- 
tic  container,  the  paper  label  must  be  removed  using  either  solvent  or  mechanical  means  to  avoid  contamination  of  the 
recycled  plastic  material  by  small  pieces  of  paper. 
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[001  0]  One  prior  art  attempt  to  grapple  with  this  recycling  problem  is  disclosed  in  U.S.  Patent  No.  4,837,075  to  Dudley, 
which  teaches  a  coextruded  plastic  film  label  for  in-mold  labeling  of  blow-molded  polyethylene  containers.  The  label 
comprises  a  heat-activatable  ethylene  polymer  adhesive  layer  and  a  surface  printable  layer  comprising  polystyrene. 
The  heat  activatable  adhesive  substrate  layer  comprises  a  polyethylene  polymer.  Pigment  or  fillers  are  incorporated  in 

5  the  polystyrene  layer  to  provide  a  suitable  background  for  printing.  An  example  of  a  suitable  pigment  is  titanium  dioxide 
and  an  example  of  a  suitable  filler  is  calcium  carbonate.  Preferably  a  layer  is  interposed  between  the  adhesive  substrate 
and  the  surface  printable  layer  that  comprises  reground  and  recycled  thermoplastic  material  used  to  prepare  such 
labels.  The  label  stock  is  prepared  by  coextrusion  of  the  various  label  layers  utilizing  conventional  coextrusion  tech- 
niques.  Separately  applied  adhesive  is  not  employed. 

10  [001  1  ]  The  aforementioned  patent  to  Ohba  et  al.  teaches  a  synthetic  label  for  in-mold  labeling  of  blow-molded  resin 
containers  comprising  a  thermoplastic  resin  film  base  layer  and  a  heat-sealable  resin  layer  having  a  melting  point  lower 
than  that  of  the  thermoplastic  resin  base  layer.  The  base  layer  has  an  inorganic  filler,  such  as  titanium  dioxide  or  calcium 
carbonate,  incorporated  therein  or  incorporated  in  a  latex  coating  thereon.  The  base  layer  may,  for  example,  be  high- 
density  polyethylene  or  polyethylene  terephthalate.  The  heat-sealable  resin  layer  may,  for  example,  be  low-density  pol- 

15  yethylene.  The  heat-sealable  resin  layer  serves  to  firmly  adhere  the  label  to  a  resin  container.  In  accordance  with  the 
preferred  embodiment  of  the  Ohba  et  al.  label  material  for  use  on  a  blow-molded  container  made  of  polyethylene,  four 
separate  layers  are  joined  together  by  coextrusion. 
[0012]  U.S.  Patent  No.  5,006,394  to  Baird  teaches  a  polymeric  film  structure  having  a  high  percentage  of  fillers,  for 
example,  opacifying  or  whitening  agents  such  as  titanium  dioxide  and  calcium  carbonate.  The  fillers  are  concentrated 

20  in  a  separate  filler  containing  layer  coextruded  with  a  base  layer.  The  base  layer  may  comprise  polyolef  ins  (for  example, 
polyethylenes),  polyesters  or  nylons.  The  filler-containing  layer  may  comprise  any  of  the  same  polymeric  materials,  but 
preferably  comprises  ethylene  vinyl  acetate  coploymer.  However,  this  film  material  is  intended  for  use  in  disposable  con- 
sumer  products  such  as  diapers. 
[0013]  In  addition,  U.S.  Patent  No.  4,941  ,947  to  Guckert  et  al.  discloses  a  thermally  bonded  composite  sheet  com- 

25  prising  a  layer  of  flash-spun  polyethylene  plexifilamentary  film-fibril  strand  sheet  in  face-to-face  contact  with  a  layer  of 
polyethylene  synthetic  pulp  suitable  for  use  in  bar  code  printing.  The  layer  of  polyethylene  synthetic  pulp  is  formed  by 
conventional  wet-lay  papermaking  techniques. 
[0014]  The  Dudley  and  Ohba  et  al.  patents  both  disclose  an  in-mold  label  having  a  multiplicity  of  layers  coextruded 
together.  This  complexity  of  structure  raises  the  costs  of  manufacturing  the  respective  in-mold  label  materials.  Although 

30  there  is  no  suggestion  in  the  Baird  patent  that  the  film  material  disclosed  therein  would  be  suitable  for  use  as  in-mold 
label  paper,  if  it  were  usable  for  that  purpose  it  would  suffer  from  the  same  disadvantage  of  being  a  relatively  complex 
laminated  structure  and  therefore  relatively  costly  to  manufacture.  Likewise  the  patent  to  Guckert  et  al.  discloses  a  lam- 
inated  structure. 

35  Summary  of  the  Invention 

[0015]  The  present  invention  improves  upon  the  prior  art  by  providing  a  flexible  polymeric  synthetic  nonwoven  sub- 
strate  which  is  suitable  for  use  as  lint-free  writing  paper,  labels  on  plastic  bottles,  release  liner,  specialty  packaging 
paper  or  filter  paper.  In  particular,  one  preferred  embodiment  of  the  invention  is  a  high-opacity  polymeric  synthetic  non- 

40  woven  substrate  suitable  for  use  in  high-quality  printing  applications. 
[0016]  In  addition,  the  polymeric  synthetic  paper  of  the  invention  contains  no  cellulosic  fibers  and  therefore  can  be 
easily  recycled  without  costly  procedures  for  separating  polymeric  and  cellulosic  materials.  In  particular,  it  is  an  object 
of  the  invention  to  provide  a  synthetic  paper  which  does  not  leave  behind  any  foreign  material  to  be  screened  out  when 
the  paper  is  melted. 

45  [001  7]  The  synthetic  paper  in  accordance  with  the  invention  can  be  used  as  labels  on  polymeric  containers,  for  exam- 
ple,  labels  for  blow-molded  polymeric  containers,  which  need  not  be  removed  prior  to  recycling  of  the  polymeric  con- 
tainers.  Such  labels  sufficiently  elastic  to  withstand  flexing  and  squeezing  of  the  plastic  container  without  tearing  or 
separating  therefrom.  Also  the  nonwoven  label  of  the  invention  is  more  porous  than  film  labels,  which  enhances  the 
printability  of  the  label,  and  is  cheaper  to  manufacture. 

so  [0018]  In  accordance  with  the  invention,  the  synthetic  paper  comprises  a  nonwoven  web  of  fibers,  at  least  one  side 
of  which  has  a  pigmented  coating,  e.g.,  a  pigment-containing  latex.  The  paper  is  manufactured  from  commercially  avail- 
able  fibers.  The  components  may  be  combined  in  water  into  a  homogeneous  mixture  and  then  formed  into  a  web 
employing  a  wet-lay  process. 
[0019]  In  accordance  with  a  first  preferred  embodiment,  the  fiber  composition  of  the  web  is  88-100%  polyethylene 

55  pulp  and  0-12%  polyvinyl  alcohol  binder  fibers.  In  a  variation  of  this  embodiment,  the  web  comprises  70-100%  polyeth- 
ylene  pulp,  0-12%  polyvinyl  alcohol  binder  fibers  and  0-30%  polypropylene  fibers.  Polypropylene  pulp  can  be  substi- 
tuted  for  all  or  any  portion  of  the  polyethylene  pulp. 
[0020]  In  accordance  with  another  preferred  embodiment,  the  fiber  composition  of  the  web  is  50-90%  chopped  poly- 
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ester  staple  fibers,  10-40%  bicomponent  polyester/co-polyester  core/sheath  binder  fibers  and  0-10%  polyvinyl  alcohol 
binder  fibers  bonded  together.  Each  bicomponent  binder  fiber  comprises  a  core  of  polyester  surrounded  by  a  co-poly- 
ester  sheath. 
[0021  ]  In  both  preferred  embodiments,  the  nonwoven  web  of  fibers  is  made  more  printable  by  saturation  with  a  binder 

5  material,  for  example,  with  a  suitable  latex  having  a  glass  transition  temperature  (Tg)  of  0-30°C.  The  latex  is  preferably 
compounded  to  contain  pigment  such  as  calcium  carbonate,  titanium  dioxide  or  both  at  pigment/binder  ratios  of  0.5/1 
to  8/1,  resulting  in  a  synthetic  paper  having  a  surface  suitable  for  high-quality  printing  thereon.  However,  the  use  of  a 
latex  binder,  as  opposed  to  other  conventional  binders,  is  not  required  to  practice  the  invention. 

10  Brief  Description  of  the  Drawings 

[0022] 

FIG.  1  is  a  diagram  showing  the  production  line  for  making  up  the  stock  for  use  in  manufacturing  the  synthetic  paper 
15  in  accordance  with  the  invention; 

FIG.  2  is  a  diagram  showing  the  production  line  for  making  synthetic  paper  in  accordance  with  the  invention  from 
the  stock  make-up  output  by  the  apparatus  of  FIG.1  . 

Detailed  Description  of  the  Preferred  Embodiments 
20 

[0023]  In  accordance  with  the  invention,  synthetic  paper  is  formed  from  a  web  of  synthetic  fibers  with  no  cellulosic 
fibers.  The  synthetic  fibers  may  be  made  of  polyethylene,  polyester,  polypropylene  or  any  other  polymeric  material  suit- 
able  for  use  in  high-opacity  paper. 
[0024]  In  accordance  with  a  first  preferred  embodiment,  the  web  comprises  88-1  00%  polyethylene  fibers  and  0-12% 

25  polyvinyl  alcohol  fibers  and  is  coated  with  a  suitable  latex  having  a  glass  transition  temperature  (Tg)  of  0-30°C  and  com- 
pounded  to  contain  pigment  such  as  calcium  carbonate,  titanium  dioxide,  clay,  talc  or  other  inorganic  pigments  as 
known  to  those  skilled  in  the  art.  The  coating  may  contain  any  conventional  binder  other  than  latex. 
[0025]  The  synthetic  paper  in  accordance  with  the  invention  is  manufactured  from  commercially  available  fibers  such 
as  polyethylene  pulp,  polypropylene  pulp,  chopped  polyester  staple  fibers  and  polyvinyl  alcohol  binder  fibers.  The  com- 

30  ponents  may  be  combined  in  water  into  a  homogeneous  mixture  and  then  formed  into  a  mat  employing  a  wet-lay  proc- 
ess. 
[0026]  In  accordance  with  a  first  example  of  a  polyethylene-based  synthetic  paper,  the  starting  fiber  materials  consist 
of  90  wt.%  Mitsui  9400  Fybrel™  polyethylene  pulp  commercially  available  in  the  United  States  from  Minifibers,  Route 
14,  Box  11,  Johnson  City,  Tennessee  37615  and  10  wt.%  Kuraray  105-2  polyvinyl  alcohol  (PVA)  binder  fibers  commer- 

35  cially  available  in  the  United  States  from  Itochu  Corp.,  335  Madison  Avenue,  New  York,  New  York  10017.  In  Mitsui  9400 
Fybrel™  polyethylene  pulp  the  polyethylene  fibers  have  an  average  length  of  0.90  mm  and  a  diameter  of  15  microns. 
Kuraray  105-2  PVA  binder  fibers  have  an  average  length  of  5  mm  and  a  denier  of  2.0. 
[0027]  In  accordance  with  a  second  example  of  a  polyethylene-based  synthetic  paper,  the  starting  fiber  material  may 
be  1  00  wt.%  Mitsui  9400  Fybrel™  polyethylene  pulp,  that  is,  PVA  binder  fibers  are  not  essential  to  practice  of  the  inven- 

40  tion.  In  this  embodiment,  the  polyethylene  pulp  is  entangled  during  the  wet  lay  process  to  form  the  base  sheet.  Option- 
ally,  the  base  sheet  may  thereafter  be  coated  with  the  pigmented  binder  -  avoiding  thermal  fusion  of  the  polyethylene 
pulp  -  to  produce  a  high-opacity  synthetic  paper  having  excellent  printability. 
[0028]  Alternatively,  in  accordance  with  a  variation  of  the  polyethylene-based  synthetic  paper,  some  of  the  Kuraray 
105-2  PVA  binder  fibers  are  replaced  by  10  mm  X  2.2  denier  Hercules  Herculon™  polypropylene  staple  fibers.  These 

45  polypropylene  staple  fibers  are  commercially  available  in  the  United  States  from  Hercules,  Inc.,  3169  Holcomb  Bridge 
Road,  Suite  301  ,  Norcross,  Georgia  30071  .  In  accordance  with  this  variation  the  web  is  comprised  of  70-100%  polyeth- 
ylene  fibers,  0-12%  PVAfibers  and  0-30%  polypropylene  fibers.  One  example  of  this  variation  successfully  made  by  the 
inventors  had  85%  polyethylene  fibers,  7.5%  PVAfibers  and  7.5%  polypropylene  fibers. 
[0029]  In  all  of  the  foregoing  variations,  polypropylene  pulp  can  be  substituted  for  the  polyethylene  pulp. 

so  [0030]  After  the  base  mat  has  been  dried,  it  is  preferably  treated  with  a  coating  comprised  of  a  binder,  e.g.,  latex,  pig- 
mented  with  calcium  carbonate,  titanium  dioxide,  clay,  talc  or  other  inorganic  pigment  to  enhance  the  printability  of  the 
paper.  The  surface  treatment  may  be  applied  with  any  commercially  available  coater,  treater  or  size  press.  Thereafter 
the  web  can  be  machine  calendared  to  give  the  coating  a  predetermined  surface  smoothness. 
[0031  ]  In  accordance  with  the  preferred  embodiment  of  the  coating  applied  to  the  above-described  webs,  the  starting 

55  coating  materials  are  50  wt.%  Vinac  884  vinyl  acetate  latex  and  50  wt.%  Albagloss  calcium  carbonate.  Alternatively,  Air- 
flex  4514  ethylene  vinyl  chloride  latex  can  be  used  in  place  of  the  Vinac  884  vinyl  acetate  latex,  although  the  latter  is 
preferred.  The  Vinac  884  and  Airflex  4514  latexes  are  commercially  available  in  the  United  States  from  Air  Products  and 
Chemicals,  Polymers  and  Chemicals  Division,  7201  -Hamilton  Blvd.,  Allentown,  Pennsylvania  18195-1501.  The  Alba- 
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gloss  calcium  carbonate  is  commercially  available  in  the  United  States  from  Pfizer,  Inc.,  Minerals,  Pigments  and  Metals 
Division,  640  North  13th  Street,  Easton,  Pennsylvania  18042-1497.  The  range  of  calcium  carbonate  incorporated  in  the 
coating  can  be  varied  from  a  pigment/binder  ratio  of  0.5/1  to  8/1  ,  although  the  preferred  ratio  is  1/1  . 
[0032]  The  synthetic  paper  in  accordance  with  the  invention  can  be  made  on  standard  papermaking  equipment.  The 

5  process  for  making  label  paper  prepared  from  a  web  of  polyethylene  pulp,  PVA  binder  fibers  and  polypropylene  staple 
fibers  is  described  hereinafter  with  reference  to  FIGS.  1  and  2,  which  show  the  stock  make-up  equipment  8  and  the 
papermaking  equipment  10,  respectively. 
[0033]  The  Fybrel™  9400  polyethylene  pulp  is  loaded  in  a  fiber  opening  chest  12  at  consistencies  between  2%  and 
5%  solids.  The  pulp  is  agitated  until  it  is  completely  dispersed  in  water  and  no  fiber  bundles  are  apparent.  This  mixture 

10  is  then  pumped  to  a  blend  chest  18  via  a  def  laker  16.  In  the  def  laker  the  fibers  are  subjected  to  fiber-to-fiber  agitation 
which  removes  any  fiber  bundles  or  unopened  clumps.  The  def  laker  is  preferable  to  a  disk  refiner  in  that  no  cutting  or 
shortening  of  the  fibers  occurs. 
[0034]  At  the  same  time  a  predetermined  amount  of  Kuraray  1  05-2  PVA  binder  fibers  and,  optionally,  a  predetermined 
amount  of  polypropylene  staple  fibers  are  loaded  in  a  fiber  opening  chest  14  at  consistencies  between  0.5%  and  5% 

15  solids  in  hot  water.  The  PVA  binder  fibers  become  gelatinous  in  hot  water.  The  dispersion  is  agitated  until  the  staple 
fibers  are  completely  dispersed  in  water  and  no  fiber  bundles  are  apparent.  This  mixture  is  then  pumped  into  blend 
chest  1  8.  Alternatively,  no  pump  is  needed  if  the  mixture  is  dropped  by  gravity  into  blend  chest  1  8.  The  binder  and  staple 
fiber  dispersion  is  added  to  the  furnish  so  that  the  PVA  binder  fibers  and  the  staple  fibers  make  up  0-12  wt.%  and  0-30 
wt.%  of  the  furnish  solids,  respectively.  The  mixture  is  agitated  to  achieve  a  uniform  dispersion  of  the  polyethylene  pulp, 

20  staple  fibers  and  gelatinous  PVA  having  a  consistency  between  1%  and  5%  solids. 
[0035]  The  furnish  is  then  pumped  by  pump  20  to  the  refiner  22,  which  beats  the  fibers  as  needed  to  reduce  their 
average  length.  The  refined  furnish  then  enters  a  surge  chest  24,  where  it  is  mixed  with  the  broke  furnish  from  broke 
pulper  26. 
[0036]  Broke  is  synthetic  paper  that  has  been  rejected  during  the  process  of  manufacture.  Broke  may  take  the  form 

25  of  either  "wet"  broke  or  "dry"  broke.  Wet  broke  is  synthetic  paper  taken  off  the  wet  press  of  the  paper  machine.  Dry 
broke  is  paper  spoiled  when  passing  through  the  dryers  or  the  calendar,  trimmed  off  in  the  rewinding  of  rolls,  trimmed 
from  sheet  being  prepared  for  shipping  or  rejected  for  manufacturing  defects. 
[0037]  In  accordance  with  the  process  of  the  invention,  the  broke  is  loaded  in  the  broke  pulper  26  at  consistencies 
between  1%  and  5%  solids.  The  broke  furnish  is  agitated  by  high-shear  agitator  28  until  the  broke  fibers  are  completely 

30  dispersed  in  water  and  no  fiber  bundles  are  apparent.  The  broke  furnish  is  then  pumped  to  surge  chest  24  via  a  def  laker 
30  in  a  controlled  manner  to  maintain  consistency  and  limit  the  percent  of  broke  addition  to  not  exceed  20%  of  the  total 
volume.  The  refined  furnish  and  the  broke  furnish  are  mixed  in  surge  chest  24  until  a  uniform  dispersion  is  achieved. 
[0038]  The  furnish  in  surge  chest  24  is  then  pumped  via  pump  32  into  machine  chest  34,  which  feeds  its  contents  into 
the  forming  section  while  maintaining  a  constant  level  in  the  chest  to  reduce  variation  in  product  weight.  The  final  stock 

35  is  pumped  to  the  papermaking  machine  (see  FIG.  2)  by  pump  36. 
[0039]  Before  the  stock  is  made  into  synthetic  paper,  large  contaminants  (such  as  dirt,  gravel,  pieces  of  kraft  bags, 
sand  and  grit)  and  fiber  bundles  are  removed  from  the  stock  by  screening  in  primary  and  secondary  cleaners  38  and 
40.  Material  containing  rejected  debris  is  fed  to  the  secondary  cleaners  from  the  primary  stage.  Rejects  from  the  sec- 
ondary  stage  are  sewered  while  accepts  are  sent  back  to  the  main  feed  stream.  This  is  a  way  to  concentrate  the  rejects 

40  and  save  fiber. 
[0040]  The  furnish  is  supplied  to  the  headbox  42  at  consistencies  between  0.1%  and  1%  solids.  A  web  of  synthetic 
fibers  is  then  formed  on  standard  wet-lay  papermaking  equipment  by  forming  wire  44.  Excess  water  is  removed  by  grav- 
ity  and  vacuum  devices.  The  formed  web  is  wet-pressed  in  press  section  46  and  then  dried  in  the  first  dryer  section  48 
at  a  temperature  in  the  range  of  140°F  to  260°F  to  remove  more  water. 

45  [0041]  During  drying,  the  polymeric  fibers  are  not  fused,  but  rather  the  gelatinous  PVA  becomes  a  glue  which  pre- 
bonds  the  polyethylene  pulp  and  staple  fibers  into  a  web.  (For  applications  where  high  strength  is  not  a  requirement, 
PVA  is  unnecessary.  For  example,  100%  polyethylene  pulp  entangled  by  the  wet-lay  process  has  adequate  strength  to 
be  fed  to  the  saturator/coater.)  When  drying  the  web,  care  must  be  taken  to  ensure  that  the  web  and  dryer  can  temper- 
atures  remain  below  the  melting  point  of  the  polyethylene  fibers,  that  is,  below  269°F  (132°C).  Otherwise  the  opacity  of 

so  the  synthetic  paper  will  be  degraded.  The  use  of  release  coating  on  the  dryer  cans  was  found  to  be  beneficial  in  pre- 
venting  buildup  or  sticking  that  will  eventually  cause  web  defects  and/or  breaks. 
[0042]  Thereafter  the  dried  web  is  saturated  with  the  latex  solution  containing  calcium  carbonate  pigment.  This  treat- 
ment  may  be  performed  on  a  paper  machine  size  press  or  any  type  of  off-line  coater  or  treater  50  which  is  supplied  with 
saturant  from  mixing  chest  52.  The  coating  is  applied  to  the  web  in  an  amount  that  achieves  a  10  wt.%  add-on  of  dried 

55  coating  solids,  that  is,  200  lbs/ton,  although  it  will  be  recognized  by  the  person  skilled  in  the  art  that  the  weight  percent- 
age  of  dried  coating  solids  can  be  varied  over  a  wide  range.  The  coating  is  then  dried  in  the  second  dryer  section  54, 
again  at  a  temperature  in  the  range  of  140°F  to  260°F,  whereby  the  latex  bonds  the  fibers  to  each  other  and  bonds  the 
pigment  to  the  fibers.  Excessive  heat  is  to  be  avoided  during  saturation  because  the  latex  coagulates  when  exposed  to 
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excessive  heat,  leading  to  latex  build-up  on  the  rolls.  After  the  coating  is  dried,  the  coated  web  is  machine  calendared 
in  calendar  56  to  attain  a  surface  smoothness  (Sheffield)  of  125-250  units  and  is  then  wound  on  winding  reel  58. 
[0043]  The  physical  properties  of  synthetic  paper  made  from  90%  polyethylene  pulp  and  1  0%  PVA  binder  fibers  in 
accordance  with  the  invention  are  listed  in  Table  I. 

5  [0044]  In  accordance  with  another  preferred  embodiment  of  the  invention,  the  web  comprises  chopped  polyester  sta- 
ple  fibers,  bicomponent  polyester/co-polyester  core/sheath  binder  fibers  and  PVA  binder  fibers.  Each  bicomponent 
binder  fiber  comprises  a  core  of  polyester  surrounded  by  a  co-polyester  sheath.  After  the  wet-laid  sheet  has  been  dried, 
the  dried  base  sheet  is  thermal-bonded  at  a  predetermined  temperature  and  a  predetermined 

10 
TABLE  I 

Physical  Property  Test  Data 

TAPPI  No.  Physical  Property  Uncoated  Base  Sheet  Finished  Coated  Sheet 
15  410  Basis  Weight  (3300  ft2)  45.0  50.0 

(oz./yd2)  2.2  2.4 

411  Caliper  (mils)  8.8  8.0 

251  Porosity-Permeability  Frazier  Air  (cfm)  <0  <0 
20 

460  Gurley  Porosity  (sec/100  cc)  10  22 

538  Sheffield  Smoothness  (T/W)  —  200/260 

403  Mullen  Burst  (psi)  —  5 
25  414  Elmendorf  Tear  (g)  (MD/CD)  —  25/31 

511  MIT  Fold  (MD/CD)  —  2/0 

494  Tensile  (lbs/in.)  (MD/CD)  4.1/2.4  5.6/2.8 

3o  494  Elongation  (%)  (MD/CD)  —  4.3/6.5 

494  TEA  (ft-lb/ft2)  (MD/CD)  —  2.1/1.6 

452  GE  Brightness  (%)  93.3  93.9 

425  Opacity  (%)  97.1  96.6 
35  413  Ash  (%)  (500°C)  0.0  3.0 

pressure  to  bond  the  fibers  on  both  surfaces  of  the  sheet  and  impart  strength.  The  sheet  is  then  coated  with  a  vinyl  ace- 
tate  latex  having  a  glass  transition  temperature  (Tg)  of  0-30°C.  Again  the  latex  may  be  compounded  to  contain  pigment 

40  such  as  calcium  carbonate,  titanium  dioxide,  clay,  talc  or  other  inorganic  pigments  at  pigment/binder  ratios  of  0.5/1  to 
8/1  .  Because  synthetic  paper  in  accordance  with  these  embodiments  has  no  cellulosic  fibers,  the  synthetic  paper  may 
be  recycled  without  going  through  a  separation  process. 
[0045]  In  accordance  with  a  first  example  of  the  polyester-based  synthetic  paper  of  the  invention,  the  starting  fiber 
materials  are  77  wt.%  Kuraray  polyester  chopped  strand,  19  wt.%  Kuraray  N-720  polyester/copolyester  core/sheath 

45  binder  fibers  and  4  wt.%  Kuraray  105-2  PVA  binder  fibers.  All  of  these  fibers  are  commercially  available  in  the  United 
States  from  Itochu  Corp.,  335  Madison  Avenue,  New  York,  New  York  10017.  The  Kuraray  chopped  polyester  staple  fib- 
ers  have  an  average  length  of  1  0  mm  and  a  denier  of  0.4.  Kuraray  N-720  polyester/co-polyester  core/sheath  binder  fib- 
ers  have  an  average  length  of  10  mm  and  a  denier  of  2.0.  Kuraray  105-2  PVA  binder  fibers  have  an  average  length  of 
5  mm  and  a  denier  of  2.0. 

so  [0046]  In  accordance  with  a  second  example  of  the  polyester-based  synthetic  paper  of  the  invention,  the  starting  fiber 
materials  are  80  wt.%  Kuraray  polyester  chopped  strand  and  20  wt.%  Kuraray  N-720  polyester/copolyester  core/sheath 
binder  fibers.  No  Kuraray  105-2  PVA  binder  fibers  are  used. 
[0047]  Alternatively,  an  equal  weight  percent  of  Teijin  polyester  staple  fibers  having  an  average  length  of  5  mm  and  a 
denier  of  0.5  can  be  substituted  for  the  Kuraray  chopped  polyester  staple  fibers  in  the  polyester-based  synthetic  paper. 

55  In  accordance  with  other  variations,  an  equal  weight  percent  of  polyethylene  pulp  can  be  substituted  for  the  PVA  binder 
fibers. 
[0048]  In  accordance  with  yet  another  variation,  the  polyester  chopped  staple  fibers  can  be  combined  with  either  PVA 
binder  fibers  or  polyester/co-polyester  core/sheath  binder  fibers  or  with  both,  but  only  in  an  amount  sufficient  to  hold  the 
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web  together  as  it  is  fed  to  a  thermal  calendar.  The  thermal  calendar  then  fuses  the  polyester  chopped  staple  fibers 
using  rolls  heated  to  temperatures  of  360-41  0°F  (preferably  390°F)  and  nip  pressures  of  40  psi  or  greater  (preferably 
50  psi).  The  resulting  base  sheet  may  be  optionally  coated  with  pigmented  binder  as  disclosed  above 
[0049]  The  fiber  composition  of  the  polyester-based  synthetic  paper  is  not  limited  to  the  specific  weight  percentages 

5  of  the  examples  described  above.  The  amount  of  PVA  binder  fibers  may  be  varied  from  0  to  10  wt.%;  the  amount  of  co- 
polyester/polyester  sheath/core  binder  fibers  may  be  varied  from  0  to  40  wt.%;  and  the  amount  of  polyester  staple  fibers 
may  be  varied  from  50  to  90  wt.%.  Furthermore,  the  average  length  and  the  denier  of  the  chopped  polyester  staple  fib- 
ers  may  vary  from  5  to  12  mm  and  from  0.4  to  1  .5  denier  respectively;  and  the  average  length  and  the  denier  of  the  co- 
polyester/polyester  sheath/core  binder  fibers  may  vary  from  5  to  12  mm  and  from  2.0  to  6.0  denier  respectively. 

10  [0050]  In  accordance  with  the  coated  versions  of  the  second  preferred  embodiment,  the  starting  coating  materials  are 
50  wt.%  Vinac  884  vinyl  acetate  latex  and  50  wt.%  Albagloss  calcium  carbonate.  Alternatively,  Airflex  4514  ethylene 
vinyl  chloride  latex  can  be  used  in  place  of  the  Vinac  884  vinyl  acetate  latex,  although  the  latter  is  preferred.  The  range 
of  calcium  carbonate  incorporated  in  the  coating  can  be  varied  from  a  pigment/binder  ratio  of  0.5/1  to  8/1  ,  although  the 
preferred  ratio  is  1/1  .  The  glass  transition  temperature  Tg  of  the  vinyl  acetate  latex  may  vary  from  0°C  to  30°C. 

15  [0051  ]  The  web  material  in  accordance  with  the  second  preferred  embodiment  can  be  made  on  standard  papermak- 
ing  or  nonwoven  fabric  equipment.  The  polyester  cut  staple  fibers,  the  polyester/co-polyester  core/sheath  binder  fibers 
and  the  polyvinyl  alcohol  binder  fibers  are  added  to  water  undergoing  agitation  and,  containing  a  predissolved  sur- 
factant  material,  such  as  Milease  T  at  a  level  of  0.5%  based  on  polyester  fiber  weight.  Milease  T  is  commercially  avail- 
able  from  I.C.I.  Americas,  Inc. 

20  [0052]  The  foregoing  fiber  components  should  be  added  to  the  blend  chest  in  the  following  sequence:  (1)  polyvinyl 
alcohol  binder  fibers,  (2)  polyester/co-polyester  core/sheath  binder  fibers  and  (3)  chopped  polyester  staple  fibers.  The 
consistency  of  the  mixture  in  the  blend  chest  should  be  between  0.5  and  2.5%  solids.  An  anionic  polyacrylamide  such 
as  87P061  may  be  added  at  levels  in  the  range  0.5-8.0  lbs/ton  based  on  fiber  weight  to  aid  in  fiber  dispersion.  87P061 
is  commercially  available  from  Nalco  Chemical.  The  mixture  is  then  agitated  to  attain  a  uniform  dispersion  of  all  mate- 

25  rials.  The  refining  step  and  broke  recovery  can  be  bypassed  for  the  second  preferred  embodiment. 
[0053]  The  resulting  furnish  is  then  formed  on  standard  wet-lay  papermaking  equipment  at  headbox  consistencies  of 
0.7-0.01%.  The  wet-laid  material  is  then  dried  in  the  dryer  section. 
[0054]  The  dried  web  is  calendared  between  smooth  metal  rolls  heated  to  a  temperature  of  1  96°C.  The  web  is  calen- 
dared  at  minimal  pressure,  that  is,  50-150  PLI,  to  achieve  bonding  of  the  surface  fibers  while  maintaining  the  degree  of 

30  opacity  of  the  original  sheet. 
[0055]  This  material  is  then  ready  to  be  treated  with  the  vinyl  acetate  latex  solution  pigmented  with  calcium  carbonate. 
As  noted  above,  the  treatment  may  be  applied  on  a  paper  machine  size  press  or  any  type  of  off-line  coater  or  saturator. 
The  coating  is  applied  in  a  manner  that  results  in  a  1  0  wt.%  add-on  of  dried  coating  solids,  that  is,  200  lbs/ton.  The  coat- 
ing  is  then  dried.  After  the  coating  is  dried,  the  coated  web  is  supercalendared  to  attain  a  surface  smoothness  (Shef- 

35  field)  of  125-250  units. 
[0056]  The  physical  properties  of  the  label  paper  in  accordance  with  the  first  example  of  the  second  preferred  embod- 
iment  of  the  invention  are  listed  in  Table  II. 

TABLE  II 

Physical  Property  Test  Data 

TAPPI  No.  Physical  Property  Uncoated  Base  Sheet  Thermally  Bonded  Finished  Coated  Sheet 
Sheet 

45  410  Basis  Weight  (3300  ft2)  45.0  45.0  51.3 

411  Caliper  (mils)  15.6  4.8  7.9 

251  Porosity-Permeability  192  13  38 
Frazier  Air  (cfm) 

50  451  Taber  V-5  Stiffness  1.9/1.4  1.1/0.9  4.2/2.5 
(gem)  (MD/CD) 

403  Mullen  Burst  (psi)  13  126  183 

414  Elmendorf  Tear  (g)  233/261  229/168  184/138 
55  (MD/CD) 

511  MIT  Fold  (MD/CD)  3/6  2500+/2500+  2500+/2500+ 
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TABLE  II  (continued) 

Physical  Property  Test  Data 

TAPPI  No.  Physical  Property  Uncoated  Base  Sheet  Thermally  Bonded  Finished  Coated  Sheet 
Sheet 

494  Tensile  (lbs/in.)  4.7/4.6  25.0/25.0  33.2/43.2 
(MD/CD) 

494  Elongation  (%)  (MD/CD)  1.4/2.2  11.2/10.7  12.3/15.8 

494  TEA  (ft-lb/ft2)  (MD/CD)  0.7/1.3  32.9/32.1  40.4/72.9 

452  GE  Brightness  (%)  82.5  86.9  85.6 

425  Opacity  (%)  69.0  74.2  76.5 

[0057]  Tests  were  conducted  to  determine  the  effect  of  PVA  binder  fiber  level  on  the  strength  of  the  synthetic  paper 
made  from  polyethylene  pulp.  The  results  of  those  tests  are  shown  in  Table  III.  The  results  show  that  the  tear  and  tensile 
strengths  of  the  synthetic  paper  are  better  at  a  7.5  wt.%  PVA  binder  fiber  level  than  at  4  or  1  1  wt.%. 

TABLE  III 

Effect  of  Polyvinyl  Alcohol  Level 

PVA  Level 

Physical  Property  4%  7.5%  11% 

Basis  Weight  (GMS/m2)  77  78  72 

Caliper  (mils)  7.6  7.8  7.7 

Gurley  Porosity  (sec/100  cc)  24  19  16 

Mullen  Burst  (psi)  10  11  6 

Elmendorf  Tear  (g)  (MD/CD)  39/51  45/51  37/45 

MIT  Fold  (MD/CD)  16/3  23/10  11/4 

Tensile  (lbs/in.)  (MD/CD)  5.3/3.8  6.3/4.1  5.3/3.1 

GE  Brightness  (%)  95.2  95.0  94.3 

Opacity  (%)  93.9  93.5  91.9 

[0058]  Table  IV  shows  the  effect  of  adding  a  10-mm-long  polypropylene  staple  fiber  to  the  furnish.  The  three  samples 
tested  had  the  following  compositions:  (A)  90%  Mitsui  9400  polyethylene  pulp,  10%  PVA  binder  fiber  and  0%  staple 
fiber;  (B)  90%  Mitsui  9400  polyethylene  pulp,  0%  PVA  binder  fiber  and  10%  staple  fiber;  and  (C)  85%  Mitsui  9400  pol- 
yethylene  pulp,  7.5%  PVA  binder  fiber  and  7.5%  staple  fiber.  Tear  strength  is  improved  as  the  result  of  adding  staple 
fiber  and  the  improvement  is  maximized  when  a  binder  fiber  is  included.  Porosity  increases  as  the  level  of  higher-diam- 
eter  fiber  (the  binder  fiber  and  the  staple  fiber)  increases.  This  is  one  way  in  which  sheet  porosity  can  be  controlled 
when  designing  synthetic  papers  for  applications  where  either  minimal  porosity  or  a  specific  level  of  porosity  is  required 

TABLE  IV 

Effect  of  Staple  Fiber  Addition 

Sample 

Physical  Property  A B C  

Basis  Weight  (GMS/m2)  67  85  67 

Caliper  (mils)  9  11  9 
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TABLE  IV  (continued) 
Effect  of  Staple  Fiber  Addition 

Sample 

Physical  Property  A B C  

Porosity  (sec/1  00  cc)  18  12  13 

Tear  Strength  (g)  (MD/CD)  26/30  39/39  51/55 

[0059]  Table  V  shows  the  effect  of  coating  or  size  press  applications  of  a  binder.  The  main  effect  being  designed  to  is 
the  surface  strength  so  that  the  web  can  be  printed  on  without  the  surface  being  damaged  from  the  tacky  ink  on  the 
printing  plate.  The  IGT  number  shows  the  improvement  when  a  coating  is  applied.  (IGT  is  a  standard  laboratory  printing 
test  wherein  if  the  material  is  weak  in  the  direction  perpendicular  to  the  sheet,  it  will  pull  apart  or  large  sections  of  the 

w  surface  will  be  pulled  out.)  A  carefully  formulated  coating  can  also  decrease  porosity.  Stiffness  can  be  increased  or  left 
unchanged  by  careful  selection  of  the  binder. 
[0060]  Thus,  in  accordance  with  the  invention  the  porosity  of  the  synthetic  paper  can  be  controlled  by  carefully  adjust- 
ing  the  coating  formulation  and  by  adjusting  the  amount  of  staple  fibers. 

20 
TABLE  V 

Effect  of  Coating 

Physical  Property  Base  Uncoated  Sheet  Finished  Coated  Sheet 

Basis  Weight  (GSM)  60  80 

Caliper  (mils)  6  7 

Mullen  Burst  (psi)  4  9 

Tensile  (lbs/in.)  (MD/CD)  3.5/2.5  6/5 

Gurley  Porosity  (sec/100  cc)  13  22 

Brightness  (%)  95  95 

Opacity  (%)  93  93 

IGT  0  115 

Elongation  (%)  6/8  13/15 

Gurley  Stiffness  (mgf)  (MD/CD)  28/20  35/35 

40 
[0061]  The  synthetic  paper  of  the  invention  can  be  used  in  labeling  of  blow-molded  plastic  containers.  In  particular, 
the  label  may  be  applied  either  in-mold  or  post-mold  to  a  blow-molded  container  made  of  the  same  synthetic  material 
as  the  main  synthetic  fiber  component  (for  example,  polyethylene,  polyester  or  polypropylene)  of  the  label  with  or  with- 
out  the  use  of  an  adhesive  material  and  may  be  recycled  along  with  the  container. 

45  [0062]  In  accordance  with  conventional  in-mold  labeling  of  blow-molded  plastic  containers,  labels  are  sequentially 
supplied  from  a  magazine  and  positioned  inside  the  mold  by,  for  example,  a  vacuum-operated  device.  Plastic  material 
is  then  extruded  from  a  die  to  form  a  parison  as  depicted  in  Fig.  6  of  U.S.  Patent  No.  4,986,866  to  Ohba  et  al.,  the 
description  of  which  is  specifically  incorporated  by  reference  herein.  The  mold  is  locked  to  seal  the  parison  and  then 
compressed  air  is  fed  from  a  nozzle  to  the  inside  of  the  parison  to  perform  blow  molding  wherein  the  parison  is 

so  expanded  to  conform  to  the  inner  surface  of  the  mold.  Simultaneously  with  the  blow  molding,  the  heat-sealable  layer  of 
the  label  of  Ohba  et  al.  is  pressed  by  the  outer  side  of  the  parison  and  fused  thereto.  Finally,  the  mold  is  cooled  to  solid- 
ify  the  molded  container  and  opened  to  obtain  a  labeled  hollow  container. 
[0063]  A  disadvantage  of  conventional  in-mold  labels  prepared  from  paper  is  that  prior  to  recycling  of  the  plastic  con- 
tainer,  the  paper  label  must  be  removed  using  either  solvent  or  mechanical  means  to  avoid  contamination  of  the  recy- 

55  cled  plastic  material  by  small  pieces  of  paper. 
[0064]  Although  the  invention  has  been  described  with  reference  to  certain  preferred  embodiments,  it  will  be  appre- 
ciated  that  it  would  be  obvious  to  one  of  ordinary  skill  in  the  art  of  fiber  technology  and  papermaking  that  other  poly- 
meric  fibers  could  be  used  to  achieve  the  same  beneficial  results.  In  particular,  fibers  other  than  polyethylene  pulp  and 
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polyester  chopped  staple  fibers  can  be  used  as  the  main  fiber  component.  For  example,  polyester  pulp  could  be  used 
in  place  of  polyester  chopped  staple  fibers  in  the  event  that  polyester  pulp  becomes  commercially  available.  Further, 
suitable  polymeric  fibers  having  a  melting  point  lower  than  that  of  the  main  fiber  component  can  be  substituted  for  PVA 
binder  fibers.  For  example,  polyethylene  pulp  could  be  used  in  place  of  PVA  binder  fibers  in  the-polyester-based  syn- 

5  thetic  paper.  Nor  is  the  invention  limited  to  the  use  of  a  specific  coating  binder:  suitable  coating  binders  other  than  vinyl 
acetate  latex  and  ethylene  vinyl  chloride  latex  can  be  used.  Also  it  would  be  obvious  to  one  of  ordinary  skill  that  the  pre- 
ferred  embodiments  could  be  readily  modified  to  meet  specific  conditions  not  disclosed  here.  All  such  variations  and 
modifications  are  intended  to  be  within  the  scope  and  spirit  of  the  invention  as  defined  in  the  claims  appended  hereto. 

10  Claims 

1  .  A  high-opacity  cellulose-free  synthetic  paper  comprising  a  nonwoven  web  of  wet-laid  thermoplastic  fibers,  all  or 
most  of  said  thermoplastic  fibers  being  made  of  a  predetermined  polymeric  material,  said  web  having  a  continuous 
coating  of  pigmented  binder  formed  on  at  least  one  surface  thereof,  said  thermoplastic  fibers  made  of  said  prede- 

15  termined  polymeric  material  being  bonded  by  said  pigmented  binder  without  substantial  thermal  fusion  by  curing 
said  binder  at  temperatures  below  the  melting  temperature  of  said  predetermined  polymeric  material. 

2.  The  synthetic  paper  as  defined  in  claim  1  ,  wherein  said  predetermined  polymeric  material  is  a  polyolef  in. 

20  3.  The  synthetic  paper  as  defined  in  claim  2,  wherein  said  polyolefin  is  polyethylene  or  polypropylene. 

4.  The  synthetic  paper  as  defined  in  claim  1  ,  wherein  said  fibers  made  of  said  predetermined  polymeric  material  are 
polyethylene  or  polypropylene  pulp. 

25  5.  The  synthetic  paper  as  defined  in  claim  4,  wherein  the  fiber  composition  of  said  nonwoven  web  is  80-1  00%  olefinic 
pulp  and  0-12%  polyvinyl  alcohol  binder  fibers. 

6.  The  synthetic  paper  as  defined  in  claim  1  ,  wherein  said  binder  comprises  vinyl  acetate. 

30  7.  The  synthetic  paper  as  defined  in  claim  6,  wherein  the  ratio  of  pigment  to  latex  lies  in  the  range  from  0.5/1  to  8/1  . 

8.  The  synthetic  paper  as  defined  in  claim  4,  wherein  the  fiber  composition  of  said  nonwoven  web  is  70-100%  olefinic 
pulp,  0-12%  polyvinyl  alcohol  binder  fibers  and  0-30%  olefinic  staple  fibers. 

35  9.  The  synthetic  paper  as  defined  in  claim  8,  wherein  said  olefinic  staple  fibers  comprise  polyethylene  or  polypropyl- 
ene  staple  fibers. 

10.  In  a  synthetic  paper  comprising  a  blow-molded  container  made  of  a  predetermined  polymeric  material  and  having 
an  outer  surface  and  a  label  attached  to  said  outer  surface  of  said  blow-molded  container,  the  improvement  wherein 

40  said  label  is  a  synthetic  paper  as  defined  in  claim  1  ,  said  synthetic  paper  being  bonded  to  said  outer  surface  of  said 
blow-molded  container,  at  least  some  of  said  fibers  making  up  said  synthetic  paper  being  made  of  said  predeter- 
mined  polymeric  material. 

1  1  .  A  nonwoven  composite  web  for  use  in  making  cellulose-free  synthetic  paper,  comprising  a  nonwoven  web  of  1  00% 
45  thermoplastic  fibers  entangled  by  a  wet-lay  process,  said  thermoplastic  fibers  comprising  substantially  unfused 

pulp  made  of  a  predetermined  polymeric  material. 

12.  The  nonwoven  composite  web  as  defined  in  claim  1  1  ,  wherein  said  predetermined  polymeric  material  is  polyethyl- 
ene  or  polypropylene. 

50 
1  3.  The  nonwoven  composite  web  as  defined  in  claim  1  1  ,  wherein  the  fiber  composition  of  said  nonwoven  web  includes 

only  olefinic  pulp. 

14.  A  nonwoven  composite  web  for  use  in  making  cellulose-free  synthetic  paper,  comprising  a  nonwoven  web  of  100% 
55  thermoplastic  fibers  entangled  by  a  wet-lay  process,  said  web  having  the  following  fiber  composition: 

50-90%  chopped  polyester  staple  fibers; 
0-40  wt.%  binder  fibers  containing  a  thermoplastic  material  having  a  melting  temperature  less  than  the  melting 
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temperature  of  said  chopped  polyester  staple  fibers;  and 
0-10%  polyvinyl  alcohol  binder  fibers. 

1  5.  The  nonwoven  composite  web  as  defined  in  claim  1  4,  wherein  said  binder  fibers  comprise  bicomponent  fibers  hav- 
5  ing  a  sheath  made  of  co-polyester  and  a  core  made  of  polyester,  said  co-polyester  sheath  having  a  melting  tem- 

perature  which  is  less  than  the  melting  temperature  of  said  chopped  polyester  staple  fibers. 

1  6.  The  nonwoven  composite  web  as  defined  in  claim  1  4,  wherein  said  web  is  held  together  by  fusion  of  either  said  co- 
polyester  sheaths  or  said  polyvinyl  alcohol  binder  fibers  or  both  prior  to  thermal  calendaring  and  then  is  thermal  Cai- 

ro  endared  to  fuse  said  chopped  polyester  staple  fibers. 

1  7.  The  nonwoven  composite  web  as  defined  in  claim  1  4,  wherein  said  web  is  held  together  by  fusion  of  either  said  co- 
polyester  sheaths  or  said  polyvinyl  alcohol  binder  fibers  or  both  and  then  is  saturated  on  at  least  one  side  thereof 
with  a  continuous  coating  of  pigmented  binder. 

15 
18.  A  method  for  manufacturing  a  high-opacity  cellulose-free  synthetic  paper  comprising  the  steps  of: 

forming  a  nonwoven  web  comprising  1  00%  thermoplastic  fibers  by  a  wet-lay  process,  all  or  most  of  said  ther- 
moplastic  fibers  being  made  of  a  predetermined  polymeric  material; 

20  drying  said  wet-laid  web  to  remove  excess  water,  said  drying  being  carried  out  at  temperatures  below  the  melt- 
ing  temperature  of  said  predetermined  polymeric  material; 
saturating  said  dried  nonwoven  web  on  at  least  one  side  thereof  with  a  pigmented  binder  forming  a  continuous 
coating  thereon;  and 
curing  said  binder  at  temperatures  below  said  melting  temperature  of  said  predetermined  polymeric  material. 

25 
19.  The  method  for  manufacturing  a  synthetic  paper  as  defined  in  claim  18,  wherein  said  thermoplastic  fibers  made  of 

said  predetermined  polymeric  material  are  olefinic  pulp. 

20.  The  method  for  manufacturing  a  synthetic  paper  as  defined  in  claim  19,  wherein  the  fiber  composition  of  said  non- 
30  woven  web  is  88-100%  olefinic  pulp  and  0-12%  polyvinyl  alcohol  binder  fibers. 

21.  The  method  for  manufacturing  a  synthetic  paper  as  defined  in  claim  18,  wherein  said  binder  comprises  latex,  and 
the  ratio  of  pigment  to  latex  lies  in  the  range  from  0.5/1  to  8/1  . 

35  22.  The  method  for  manufacturing  a  synthetic  paper  as  defined  in  claim  19,  wherein  the  fiber  composition  of  said  non- 
woven  web  is  70-100%  olefinic  pulp,  0-12%  polyvinyl  alcohol  binder  fibers  and  0-30%  olefinic  staple  fibers. 

23.  A  method  for  manufacturing  a  nonwoven  composite  web  for  use  in  making  cellulose-free  synthetic  paper,  compris- 
ing  the  steps  of: 

40 
forming  a  nonwoven  web  comprising  1  00%  thermoplastic  pulp  by  a  wet-lay  process,  all  of  said  thermoplastic 
pulp  being  made  of  olefinic  material;  and 
drying  said  wet-laid  web  to  remove  excess  water,  said  drying  being  carried  out  at  temperatures  below  the  melt- 
ing  temperature  of  said  olefinic  material. 

45 
24.  The  method  for  manufacturing  a  synthetic  paper  as  defined  in  claim  23,  further  comprising  the  steps  of: 

saturating  said  dried  nonwoven  web  on  at  least  one  side  thereof  with  a  pigmented  binder  forming  a  continuous 
coating  thereon;  and 

so  curing  said  binder  at  temperatures  below  said  melting  temperature  of  said  olefinic  material. 

25.  The  method  for  manufacturing  a  synthetic  paper  as  defined  in  claim  23,  wherein  said  fibers  made  of  said  predeter- 
mined  polymeric  material  are  olefinic  pulp. 

55  26.  A  method  for  manufacturing  a  nonwoven  composite  web  for  use  in  making  cellulose-free  synthetic  paper,  compris- 
ing  the  steps  of: 

forming  a  nonwoven  web  from  of  dispersion  of  1  00%  thermoplastic  fibers  by  a  wet-lay  process,  the  fiber  com- 
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position  of  said  dispersion  being  50-90%  chopped  polyester  staple  fibers  and  10-50%  binder  fibers;  and 
fusing  said  binder  fibers  to  hold  said  web  together  as  said  web  is  transported  to  a  further  processing  step,  said 
binder  fibers  being  fused  at  a  temperature  whereat  said  chopped  polyester  staple  fibers  are  not  fused. 

5  27.  The  method  for  manufacturing  a  nonwoven  composite  web  as  defined  in  claim  26,  wherein  the  fiber  composition  of 
said  dispersion  is  50-90%  chopped  polyester  staple  fibers,  10-40%  co-polyester/co-polyester  sheath/core  binder 
fibers  and  0-10%  polyvinyl  alcohol  binder  fibers. 

28.  The  method  for  manufacturing  a  nonwoven  composite  web  as  defined  in  claim  26,  wherein  said  further  processing 
10  step  is  thermal  calendaring  to  fuse  said  chopped  polyester  staple  fibers. 

29.  The  method  for  manufacturing  a  nonwoven  composite  web  as  defined  in  claim  26,  wherein  said  further  processing 
step  is  saturating  said  web  on  at  least  one  side  thereof  with  a  continuous  coating  of  pigmented  binder. 

15  30.  A  high-opacity  cellulose-free  synthetic  paper  comprising  a  nonwoven  web  of  wet-laid  synthetic  fibers,  said  synthetic 
fibers  including  binder  fibers  and  polymeric  pulp  or  chopped  polymeric  staple  fibers,  said  polymeric  pulp  or 
chopped  polymeric  staple  fibers  being  bonded  by  fusing  said  binder  fibers  without  substantial  fusion  of  said  poly- 
meric  pulp  or  chopped  polymeric  staple  fibers  at  temperatures  below  the  melting  temperature  of  said  polymeric 
pulp  or  chopped  polymeric  staple  fibers. 

20 
Patentanspruche 

1.  Zellulosefreies,  synthetisches  Papier  hoher  Opazitat,  welches  eine  Vliesbahn  aus  naBabgelegten,  thermoplasti- 
schen  Fasern  aufweist,  wobei  alle  Oder  die  meisten  der  thermoplastischen  Fasern  aus  einem  vorbestimmten,  poly- 

25  meren  Werkstoff  hergestellt  sind,  wobei  die  Bahn  eine  durchgehende  Beschichtung  aus  pigmentiertem 
Bindermittel  aufweist,  die  an  mindestens  einer  ihrer  Oberflache  gebildet  ist,  und  wobei  die  thermoplastischen 
Fasern,  die  aus  dem  vorbestimmten,  polymeren  Werkstoff  hergestellt  sind,  durch  das  pigmentierte  Bindemittel 
ohne  wesentliches  Warmeschmelzen  durch  Harten  des  Bindemittels  bei  Temperaturen  unter  der  Schmelztempe- 
ratur  des  vorbestimmten,  polymeren  Werkstoffes  gebunden  sind. 

30 
2.  Synthetisches  Papier  nach  Anspruch  1  ,  wobei  der  vorbestimmte,  polymere  Werkstoff  ein  Polyolef  in  ist. 

3.  Synthetisches  Papier  nach  Anspruch  2,  wobei  das  Polyolefin  Polyethylen  oder  Polypropylen  ist. 

35  4.  Synthetisches  Papier  nach  Anspruch  1  ,  wobei  die  Fasern,  die  aus  dem  vorbestimmten,  polymeren  Werkstoff  her- 
gestellt  sind,  Polyethylen-  oder  Polypropylenpulpe  sind. 

5.  Synthetisches  Papier  nach  Anspruch  4,  wobei  die  Faserzusammensetzung  der  Vliesbahn  88-100  %  olefinischer 
Faserbrei  und  0-12  %  Polvinylalkohol-Bindefasern  ist. 

40 
6.  Synthetisches  Papier  nach  Anspruch  1  ,  wobei  das  Bindemittel  Vinylacetat  umfaBt. 

7.  Synthetisches  Papier  nach  Anspruch  6,  wobei  das  Verhaltnis  von  Pigment  zu  Latex  im  Bereich  von  0,5/1  bis  8/1 
liegt. 

45 
8.  Synthetisches  Papier  nach  Anspruch  4,  wobei  die  Faserzusammensetzung  der  Vliesbahn  70-100  %  olefinische 

Pulpe,  0-12  %  Polyvinylalkohol-Bindefasern  und  0-30  %  olefinische  Stapelfasern  ist. 

9.  Synthetisches  Papier  nach  Anspruch  8,  wobei  die  olefinischen  Stapelfasern  Polyethylen-  oder  Polypropylen-Sta- 
50  pelfasern  umfassen. 

10.  Verbesserung  bei  einem  synthetischen  Papier,  das  einen  blasgeformten  Behalter,  der  aus  einem  vorbestimmten, 
polymeren  Material  hergestellt  ist  und  eine  auBere  Oberflache  aufweist,  und  einem  Etikett,  das  an  die  auBere 
Oberflache  des  blasgeformten  Behalters  geklebt  ist,  aufweist,  wobei  das  Etikett  ein  synthetisches  Papier  nach 

55  Anspruch  1  ist,  wobei  das  synthetische  Papier  an  die  auBere  Oberflache  des  blasgeformten  Behalters  gebunden 
ist,  und  wobei  zumindest  einige  der  Fasern,  die  das  synthetische  Papier  bilden,  aus  dem  vorbestimmten,  polyme- 
ren  Werkstoffhergestellt  sind. 
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11.  Verbundstoff-Vliesbahn  zur  Verwendung  in  der  Herstellung  eines  zellulosefreien,  synthetischen  Papiers,  umfas- 
send  eine  Vliesbahn  aus  100  %  thermoplastischen  Fasern,  die  durch  ein  NaBablegeverfahren  verschlungen  sind, 
wobei  die  thermoplastischen  Fasern  im  wesentlichen  unverschmolzener  Pulpe  enthalten,  die  aus  einem  vorbe- 
stimmten,  polymeren  Werkstoffhergestellt  sind. 

5 
1  2.  Verbundstoff-Vliesbahn  nach  Anspruch  1  1  ,  wobei  der  vorbestimmte,  polymere  Werkstoff  Polyethylen  oder  Polypro- 

pylen  ist. 

13.  Verbundstoff-Vliesbahn  nach  Anspruch  1  1  ,  wobei  die  Faserzusammensetzung  der  Vliesbahn  nur  olefinische  Pulpe 
10  enthalt. 

14.  Verbundstoff-Vliesbahn  zur  Verwendung  in  der  Herstellung  eines  zellulosefreien,  synthetischen  Papiers,  welche 
eine  Vliesbahn  aus  100  %  thermoplastischen  Fasern  aufweist,  die  durch  ein  NaBablegeverfahren  verschlungen 
sind,  wobei  die  Bahn  die  folgende  Faserzusammensetzung  aufweist: 

15 
50-90%  zerWeinerte  Polyester-Stapelfasern; 
0-40  Gew.-  %  Bindefasern,  die  einen  thermoplastischen  Werkstoff  mit  einer  Schmelztemperatur  enthalten,  die 
geringer  als  die  Schmelztemperatur  der  zerkleinerten  Polyester-Stapelfasern  ist;  und 
0-10  %  Polyvinylalkohol-Bindefasern. 

20 
15.  Verbundstoff-Vliesbahn  nach  Anspruch  14,  wobei  die  Bindefasern  Zweikomponentenfasern  mit  einer  Umhullung 

aus  Co-Polyester  und  einem  Kern  aus  Polyester  umfassen,  wobei  die  Co-Polyester-Umhullung  eine  Schmelztem- 
peratur  aufweist,  die  geringer  als  die  Schmelztemperatur  der  zerkleinerten  Polyester-Stapelfasern  ist. 

25  16.  Verbundstoff-Vliesbahn  nach  Anspruch  14,  wobei  die  Bahn  durch  Verschmelzen  entweder  der  Co-Polyester- 
Umhullungen  oder  der  Polyvinylalkohol-Bindefasern  oder  beider  vor  dem  Warmekalandern  zusammengehalten 
wird  und  dann  zum  Schmelzen  der  zerkleinerten  Polyester-Stapelfasern  warmekalandert  wird. 

17.  Verbundstoff-Vliesbahn  nach  Anspruch  14,  wobei  die  Bahn  durch  Schmelzen  entweder  der  Co-Polyester-Umhul- 
30  lungen  oder  der  Polyvinylalkohol-Bindefasern  oder  beider  zusammengehalten  wird  und  dann  an  mindestens  einer 

ihrer  Seiten  mit  einer  durchgehenden  Beschichtung  aus  pigmentiertem  Bindemittel  gesattigt  wird. 

18.  Verfahren  zur  Herstellung  eines  zellulosefreien,  synthetisches  Papiers  hoher  Opazitat,  welches  die  folgenden 
Schritte  aufweist: 

35 
Herstellen  einer  Vliesbahn,  die  100  %  thermoplastische  Fasern  aufweist,  durch  ein  NaBablegeverfahren, 
wobei  alle  oder  die  meisten  der  thermoplastischen  Fasern  aus  einem  vorbestimmten,  polymeren  Werkstoffher- 
gestellt  sind; 
Trocknen  der  naBabgelegten  Bahn  zur  Entfernung  von  uberschiissigem  Wasser,  wobei  die  Trocknung  bei  Tem- 

40  peraturen  unter  der  Schmelztemperatur  des  vorbestimmten,  polymeren  Werkstoffes  durchgefiihrt  wird; 
Sattigen  der  getrockneten  Vliesbahn  an  mindestens  einer  ihrer  Seiten  mit  einem  pigmentierten  Bindemittel, 
das  auf  dieser  eine  durchgehende  Beschichtung  bildet;  und 
Harten  des  Bindemittels  bei  Temperaturen  unter  der  Schmelztemperatur  des  vorbestimmten,  polymeren  Werk- 
stoffes. 

45 
19.  Verfahren  zur  Herstellung  eines  synthetischen  Papiers  nach  Anspruch  18,  wobei  die  thermoplastischen  Fasern,  die 

aus  dem  vorbestimmten,  polymeren  Werkstoff  hergestellt  sind,  olefinische  Pulpe  sind. 

20.  Verfahren  zur  Herstellung  eines  synthetischen  Papiers  nach  Anspruch  19,  wobei  die  Faserzusammensetzung  der 
so  Vliesbahn  88-100  %  olefinische  Pulpe  und  0-12  %  Polyvinylalkohol-Bindefasern  ist. 

21.  Verfahren  zur  Herstellung  eines  synthetischen  Papiers  nach  Anspruch  18,  wobei  das  Bindemittel  Latex  umfaBt  und 
das  Verhaltnis  von  Pigment  zu  Latex  im  Bereich  von  0,5/1  bis  8/1  liegt. 

55  22.  Verfahren  zur  Herstellung  eines  synthetischen  Papiers  nach  Anspruch  19,  wobei  die  Faserzusammensetzung  der 
Vliesbahn  70-100  %  olefinische  Pulpe,  0-12  %  Polyvinylalkohol-Bindefasern  und  0-30  %  olefinische  Stapelfasern 
ist. 
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23.  Verfahren  zur  Herstellung  einer  Verbundstoff-Vliesbahn  zur  Verwendung  in  der  Herstellung  eines  zellulosefreien, 
synthetischen  Papiers,  welches  die  folgenden  Schritte  aufweist: 

Bilden  einer  Vliesbahn,  die  100  %  thermoplastische  Pulpe  aufweist,  durch  ein  NaBablegeverfahren,  wobei  der 
5  gesamte  oder  ein  GroBteil  der  thermoplastischen  Pulpe  aus  olef  inischem  Werkstoff  hergestellt  ist;  und 

Trocknen  der  naBabgelegten  Bahn  zur  Entfernung  von  uberschiissigem  Wasser,  wobei  die  Trocknung  bei  Tem- 
peraturen  Unter  der  Schmelztemperatur  des  olefinischen  Werkstoffes  durchgefiihrt  wird. 

24.  Verfahren  zur  Herstellung  eines  synthetischen  Papiers  nach  Anspruch  23,  welches  die  folgenden  Schritte  aufweist: 
10 

Sattigen  der  getrockneten  Vliesbahn  an  mindestens  einer  ihrer  Seiten  mit  einem  pigmentierten  Bindemittel, 
das  auf  dieser  eine  durchgehende  Beschichtung  bildet;  und 
Harten  des  Bindemittels  bei  Temperaturen  unter  der  Schmelztemperatur  des  olefinischen  Werkstoffes. 

15  25.  Verfahren  zur  Herstellung  eines  synthetischen  Papiers  nach  Anspruch  23,  wobei  die  Fasern,  die  aus  dem  vorbe- 
stimmten,  polymeren  Werkstoff  hergestellt  sind,  olefinische  Pulpe  sind. 

26.  Verfahren  zur  Herstellung  einer  Verbundstoff-Vliesbahn  zur  Verwendung  in  der  Herstellung  eines  zellulosefreien, 
synthetischen  Papiers,  welches  die  folgenden  Schritte  aufweist: 

20 
Bilden  einer  Vliesbahn  aus  einer  Dispersion  von  1  00  %  thermoplastischen  Fasern  durch  ein  NaBablegeverfah- 
ren,  wobei  die  Faserzusammensetzung  der  Dispersion  50-90  %  zerkleinerte  Polyester-Stapelfasern  und  10-50 
%  Bindefasern  ist;  und 
Verschmelzen  der  Bindefasern  zum  Zusammenhalten  der  Bahn,  wenn  die  Bahn  zu  einem  Weiterverarbei- 

25  tungsschritt  befordert  wird,  wobei  die  Bindefasern  bei  einer  Temperatur  geschmolzen  werden,  bei  welcher  die 
zerkleinerten  Polyester-Stapelfasern  nicht  geschmolzen  werden. 

27.  Verfahren  zur  Herstellung  einer  Verbundstoff-Vliesbahn  nach  Anspruch  26,  wobei  die  Faserzusammensetzung  der 
Dispersion  50-90  %  zerkleinerte  Polyester-Stapelfasern,  10-40  %  Co-Polyester/Co-Polyester-Umhullungs/Kern- 

30  Bindefasern  und  0-10  %  Polyvinylalkohol-Bindefasern  ist. 

28.  Verfahren  zur  Herstellung  einer  Verbundstoff-Vliesbahn  nach  Anspruch  26,  wobei  der  Weiterverarbeitungsschritt 
das  Warmekalandern  ist,  urn  die  zerkleinerten  Polyester-Stapelfasern  zu  schmelzen. 

35  29.  Verfahren  zur  Herstellung  einer  Verbundstoff-Vliesbahn  nach  Anspruch  26,  wobei  der  Weiterverarbeitungsschritt 
das  Sattigen  der  Bahn  an  mindestens  einer  ihrer  Seiten  mit  einer  durchgehenden  Beschichtung  aus  pigmentiertem 
Bindemittel  ist. 

30.  Zellulosefreies,  synthetisches  Papier  hoher  Opazitat,  welches  eine  Vliesbahn  aus  naBabgelegten,  synthetischen 
40  Fasern  aufweist,  wobei  die  synthetischen  Fasern  Bindefasern  und  polymere  Pulpe  oder  zerkleinerte,  polymere 

Stapelfasern  enthalten,  wobei  die  polymere  Pulpe  oder  die  zerkleinerten,  polymeren  Stapelfasern  durch  Schmel- 
zen  der  Bindefasern  ohne  wesentliche  Schmelzung  der  polymeren  Pulpe  oder  der  zerkleinerten,  polymeren  Sta- 
pelfasern  bei  Temperaturen  unter  der  Schmelztemperatur  der  polymeren  Pulpe  oder  der  zerkleinerten,  polymeren 
Stapelfasern  gebunden  werden. 

45 
Revendications 

1  .  Papier  synthetique  exempt  de  cellulose  a  opacite  elevee  comprenant  une  bande  non  tissee  de  fibres  thermoplas- 
tiques  deposees  par  voie  humide,  toutes  ou  la  plupart  desdites  fibres  thermoplastiques  etant  faites  d'une  matiere 

so  polymere  predeterminee,  ladite  bande  ayant  un  revetement  continu  de  liant  pigmente  forme  sur  au  moins  une  sur- 
face  de  celle-ci,  lesdites  fibres  thermoplastiques  de  ladite  matiere  polymere  predeterminee  etant  liees  par  ledit  liant 
pigmente  sans  thermofusion  substantielle  par  durcissement  dudit  liant  a  des  temperatures  inferieures  a  la  tempe- 
rature  de  fusion  de  ladite  matiere  polymere  predeterminee. 

55  2.  Papier  synthetique  comme  def  ini  dans  la  revendication  1  ,  dans  lequel  ladite  matiere  polymere  predeterminee  est 
une  polyolef  ine. 

3.  Papier  synthetique  comme  defini  dans  la  revendication  2,  dans  lequel  ladite  polyolefine  est  du  polyethylene  ou  du 
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polypropylene. 

4.  Papier  synthetique  comme  def  ini  dans  la  revendication  1  ,  dans  lequel  lesdites  fibres  faites  de  ladite  matiere  poly- 
mere  predeterminee  sont  de  la  pulpe  de  polyethylene  ou  de  polypropylene. 

5 
5.  Papier  synthetique  comme  def  ini  dans  la  revendication  4,  dans  lequel  la  composition  de  fibres  de  ladite  bande  non 

tissee  est  de  88-100%  de  pulpe  olefinique  et  de  0-12%  de  fibres  de  liant  d'alcool  de  polyvinyle. 

6.  Papier  synthetique  comme  def  ini  dans  la  revendication  1  ,  dans  lequel  ledit  liant  comprend  de  I'acetate  de  vinyle. 
10 

7.  Papier  synthetique  comme  defini  dans  la  revendication  6,  dans  lequel  le  rapport  du  pigment  au  latex  se  situe  dans 
I'intervalle  de  0,5/1  a  8/1  . 

8.  Papier  synthetique  comme  defini  dans  la  revendication  4,  dans  lequel  la  composition  de  fibres  de  ladite  bande  non 
15  tissee  est  de  70-100%  de  pulpe  olefinique,  0-12%  de  fibres  de  liant  d'alcool  de  polyvinyle  et  de  0-30%  de  fibres 

decoupees  olef  iniques. 

9.  Papier  synthetique  comme  defini  dans  la  revendication  8,  dans  lequel  lesdites  fibres  decoupees  olefiniques  com- 
prennent  des  fibres  decoupees  de  polyethylene  ou  de  polypropylene. 

20 
10.  Dans  un  papier  synthetique  comprenant  un  conteneur  moule  par  soufflage  constitue  d'une  matiere  polymere  pre- 

determinee  et  ayant  une  surface  externe  et  une  etiquette  attachee  a  ladite  surface  externe  dudit  conteneur  moule 
par  soufflage,  amelioration  dans  laquelle  ladite  etiquette  est  un  papier  synthetique  comme  defini  dans  la  revendi- 
cation  1  ,  ledit  papier  synthetique  etant  lie  a  ladite  surface  externe  dudit  conteneur  moule  par  soufflage,  au  moins 

25  certaines  desdites  fibres  qui  composent  ledit  papier  synthetique  etant  constitutes  de  ladite  matiere  polymere  pre- 
determinee. 

11.  Bande  composite  non  tissee  pour  I'utilisation  dans  la  fabrication  de  papier  synthetique  exempt  de  cellulose,  com- 
prenant  une  bande  non  tissee  de  100%  de  fibres  thermoplastiques  emmelees  par  le  procede  de  depot  par  voie 

30  humide,  lesdites  fibres  thermoplastiques  comprenant  principalement  de  la  pulpe  non  fondue  constitute  d'une 
matiere  polymere  predeterminee. 

12.  Bande  composite  non  tissee  comme  defini  dans  la  revendication  1  1  ,  dans  laquelle  ladite  matiere  polymere  prede- 
terminee  est  du  polyethylene  ou  du  polypropylene. 

35 
13.  Bande  composite  non  tissee  comme  defini  dans  la  revendication  11,  dans  laquelle  la  composition  de  fibres  de 

ladite  bande  non  tissee  inclut  uniquement  de  la  pulpe  olefinique. 

14.  Bande  composite  non  tissee  pour  I'utilisation  dans  la  fabrication  de  papier  synthetique  exempt  de  cellulose,  com- 
40  prenant  une  bande  non  tissee  de  100%  de  fibres  thermoplastiques  emmelees  par  un  procede  de  depot  par  voie 

humide,  ladite  bande  ayant  la  composition  de  fibres  suivantes  : 

50-90%  de  fibres  decoupees  de  polyester  ; 
0-40%  en  poids  de  fibres  de  liant  contenant  une  matiere  thermoplastique  ayant  une  temperature  de  fusion  infe- 

rs  rieure  a  la  temperature  de  fusion  desdites  fibres  decoupees  de  polyester  ;  et 
0-10%  de  fibres  de  liant  d'alcool  de  polyvinyle. 

15.  Bande  composite  non  tissee  comme  defini  dans  la  revendication  4,  dans  laquelle  lesdites  fibres  de  liant  compren- 
nent  des  fibres  a  deux  composants  ayant  une  enveloppe  constitute  de  copolyester  et  un  noyau  constitue  de  poly- 

50  ester,  ladite  enveloppe  de  copolyester  ayant  une  temperature  de  fusion  qui  est  inferieure  a  la  temperature  de  fusion 
desdites  fibres  decoupees  de  polyester. 

16.  Bande  composite  non  tissee  comme  defini  dans  la  revendication  14,  dans  laquelle  ladite  bande  est  maintenue 
ensemble  par  fusion  soit  desdites  enveloppes  de  copolyester  soit  desdites  fibres  de  liant  d'alcool  de  polyvinyle  soit 

55  des  deux  avant  le  calandrage  thermique  et  ensuite  est  calandree  thermiquement  pour  fondre  lesdites  fibres  decou- 
pees  de  polyester. 

17.  Bande  composite  non  tissee  comme  defini  dans  la  revendication  14,  dans  laquelle  ladite  bande  est  maintenue 
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ensemble  par  fusion  soit  desdites  enveloppes  de  copolyester  soit  desdites  fibres  de  liant  d'alcool  de  polyvinyle  soit 
des  deux  et  ensuite  est  saturee  sur  au  moins  un  de  ses  cotes  avec  un  revetement  continu  de  liant  pigmente. 

18.  Procede  pour  la  fabrication  d'un  papier  synthetique  exempt  de  cellulose  d'opacite  elevee  comprenant  les  ttapes 
5  de  : 

formation  d'une  bande  non  tissee  comprenant  1  00%  de  fibres  thermoplastiques  par  un  procede  de  depot  par 
voie  humide,  toutes  ou  la  plupart  desdites  fibres  thermoplastiques  etant  constitutes  d'une  matiere  polymere 
predeterminee  ; 

10  -  stchage  de  ladite  bande  deposee  par  voie  humide  pour  eliminer  I'eau  en  exces,  ledit  stchage  etant  effectue 
a  des  temperatures  inftrieures  a  la  temperature  de  fusion  de  ladite  matiere  polymere  predeterminee; 
saturation  de  ladite  bande  non  tissee  sechee  sur  au  moins  un  cote  avec  un  liant  pigmente  formant  un  revete- 
ment  continu  sur  elle  :  et 
durcissement  dudit  liant  a  des  temperatures  inferieures  a  la  temperature  de  fusion  de  ladite  matiere  polymere 

15  predeterminee. 

19.  Procede  pour  la  fabrication  d'un  papier  synthetique  comme  defini  dans  la  revendication  18,  dans  lequel  lesdites 
fibres  thermoplastiques  constitutes  de  ladite  matiere  polymere  prtdtterminte  sont  de  la  pulpe  oltfinique. 

20  20.  Proctdt  pour  la  fabrication  d'un  papier  synthttique  comme  dtfini  dans  la  revendication  19,  dans  lequel  la  compo- 
sition  de  fibres  de  ladite  bande  non  tisste  est  de  88-100%  de  pulpe  oltfinique  et  0-12%  de  fibres  de  liant  d'alcool 
de  polyvinyle. 

21.  Proctdt  pour  la  fabrication  d'un  papier  synthttique  comme  dtfini  dans  la  revendication  18,  dans  lequel  ledit  liant 
25  comprend  du  latex  et  le  rapport  du  pigment  au  latex  se  situe  dans  I'intervalle  de  0,5/1  a  8/1  . 

22.  Proctdt  pour  la  fabrication  d'un  papier  synthttique  comme  dtfini  dans  la  revendication  19,  dans  lequel  la  compo- 
sition  de  fibres  de  ladite  bande  non  tisste  est  de  70-100%  de  pulpe  oltfinique,  0-12%  de  fibres  de  liant  d'alcool  de 
polyvinyle  et  0-30%  de  fibres  oltf  iniques  dtcouptes. 

30 
23.  Proctdt  pour  la  fabrication  d'une  bande  composite  non  tisste  pour  I'utilisation  dans  la  fabrication  d'un  papier  syn- 

thttique  exempt  de  cellulose  comprenant  les  ttapes  de  : 

formation  d'une  bande  non  tisste  comprenant  1  00%  de  pulpe  thermoplastique  par  un  proctdt  de  depot  par 
35  voie  humide,  toute  ladite  pulpe  thermoplastique  ttant  constitute  d'une  matiere  oltfinique  :  et 

stchage  de  ladite  bande  dtposte  par  voie  humide  pour  tliminer  I'eau  en  exces,  ledit  stchage  ttant  effectut 
a  des  temptratures  inftrieures  a  la  temptrature  de  fusion  de  ladite  matiere  olefinique. 

24.  Proctdt  pour  la  fabrication  d'un  papier  synthttique  comme  dtfini  dans  la  revendication  23,  comprenant  en  outre 
40  les  ttapes  de  : 

saturation  de  ladite  bande  non  tisste  stchte  sur  au  moins  un  de  ses  cotes  avec  un  liant  pigmentt  formant  un 
revetement  continu  sur  elle  :  et 
durcissement  dudit  liant  a  des  temptratures  inftrieures  a  la  temptrature  de  fusion  de  ladite  matiere  oltfinique. 

45 
25.  Proctdt  pour  la  fabrication  d'un  papier  synthttique  comme  dtfini  dans  la  revendication  23,  dans  lequel  lesdites 

fibres  constitutes  de  ladite  matiere  polymere  prtdtterminte  sont  de  la  pulpe  oltfinique. 

26.  Proctdt  pour  la  fabrication  d'une  bande  composite  non  tisste  pour  I'utilisation  dans  la  fabrication  d'un  papier  syn- 
50  thttique  exempt  de  cellulose  comprenant  les  ttapes  de  : 

formation  d'une  bande  non  tisste  a  partir  de  la  dispersion  de  1  00%  de  fibres  thermoplastiques  par  un  proctdt 
de  depot  par  voie  humide,  la  composition  de  fibres  de  ladite  dispersion  ttant  de  50-90%  de  fibres  dtcouptes 
de  polyester  et  de  1  0-50%  de  fibres  de  liant  :  et 

55  -  fusion  desdites  fibres  de  liant  pour  maintenir  ladite  bande  ensemble  quand  ladite  bande  est  transportte  a  une 
ttape  ulttrieure  de  traitement,  lesdites  fibres  de  liant  ttant  fondues  a  une  temptrature  a  laquelle  lesdites  fibres 
dtcouptes  de  polyester  ne  sont  pas  fondues. 
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27.  Procede  pour  la  fabrication  d'une  bande  composite  non  tissee  comme  defini  dans  la  revendication  26,  dans  lequel 
la  composition  de  fibres  de  ladite  dispersion  est  de  50-90%  de  fibres  decoupees  de  polyester,  10-40%  de  fibres  de 
liant  noyau/enveloppe  de  polyester/copolyester  et  0-10%  de  fibres  de  liant  d'alcool  de  polyvinyle. 

28.  Procede  pour  la  fabrication  d'une  bande  composite  non  tissee  comme  defini  dans  la  revendication  26,  dans  lequel 
ladite  etape  ulterieure  de  traitement  est  le  calandrage  thermique  pour  fondre  lesdites  fibres  decoupees  de  polyes- 
ter. 

29.  Procede  pour  la  fabrication  d'une  bande  composite  non  tissee  comme  defini  dans  la  revendication  26,  dans  lequel 
ladite  etape  ulterieure  de  traitement  est  la  saturation  de  ladite  bande  sur  au  moins  un  cote  de  celle-ci  avec  un  reve- 
tement  continu  de  liant  pigmente. 

30.  Papier  synthetique  exempt  de  cellulose  d'opacite  elevee,  comprenant  une  bande  non  tissee  de  fibres  synthetiques 
deposees  par  voie  humide,  lesdites  fibres  synthetiques  incluant  des  fibres  de  liant  et  de  la  pulpe  polymere  ou  des 
fibres  decoupees  de  polymere,  ladite  pulpe  polymere  ou  les  fibres  decoupees  de  polymere  etant  liees  par  fusion 
desdites  fibres  de  liant  sans  fusion  substantielle  de  ladite  pulpe  polymere  ou  des  fibres  decoupees  de  polymere  a 
des  temperatures  inferieures  a  la  temperature  de  fusion  de  ladite  pulpe  polymere  ou  des  fibres  decoupees  de  poly- 
mere. 
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