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(54)  Photographic  paper  supports  coated  with  a  polyester. 

(57)  A  paper  sheet  is  coated  by  melt  extrusion  with  a  coating  of  (a)  a  mixture  of  (1)  polyethylene 
terephthalate  or  a  copolymer  thereof,  optionally  with  up  to  50  wt%  of  other  polymers  and  (2)  titanium 
oxide  particles,  or  (b)  (1)  a  polyester,  which  is  a  homo-  or  copolymer  or  mixture  thereof,  e.g. 
polyethylene  terephthalate,  (2)  a  polyolefin,  preferably  polyethylene,  and  (3)  titanium  dioxide  particles. 

The  weight  ratio  of  the  polymer(s)  to  the  Ti02  is  preferably  98  :2  to  50  :50.  The  weight  ratio  of  (a)  the 
polyester  to  the  polyolefin  is  generally  70  :30  to  99.9  :0.2. 

The  mixture  is  coated  on  at  least  one  surface  ;  a  polyolefin  can  be  coated  on  the  back  surface  ;  on  the 
coating  a  photographic  emulsion  is  then  coated. 
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This  invention  relates  to  a  photographic  paper  support.  More  particularly,  it  relates  to  a  photographic  paper 
support  which  has  excellent  water  resistance,  whiteness  and  glossiness. 

In  a  conventional  method  for  improving  water  resistance  and  reflection  efficiency  of  photographic  papers, 
the  raw  paper  surface  to  be  coated  with  a  photographic  emulsion  is  pre-coated  with  a  polyolefin  layer  wherein 

5  titanium  oxide  is  kneaded  and  dispersed;  this  titanium  oxide  contributes  to  the  improvement  in  image  qualities 
by  increasing  the  whiteness  of  the  photographic  paper.  However,  the  titanium  oxide  also  impairs  the  flatness 
of  the  photographic  paper  surface. 

The  most  commonly  employed  method  for  improving  the  appearance  of  an  image  on  a  glossy  photographic 
paper  has  been  to  further  improve  the  flatness  and  glossiness  of  the  surface  of  the  photographic  paper. 

w  It  is  an  object  of  the  present  invention  to  provide  a  photographic  paper  support  which  has  in  particular  an 
improved  glossiness,  and  also  excellent  water  resistance,  whiteness  and  surface  smoothness. 

We  have  now  found  that  good  results  can  be  achieved  by  replacing  the  polyolefin  with  a  polymer  mainly 
comprising  polyethylene  terephthalate.  The  employment  of  the  polyethylene  terephalate  coating  causes  no  dis- 
advantage  from  the  viewpoint  of  production  cost,  since  polyethylene  terephthalate,  which  is  superior  to  polyole- 

15  fin  in  toughness  and  fineness,  can  be  formulated  into  a  thinner  coating  film.  We  have  further  found  that  the 
suitability  of  the  photographic  paper  for  production  can  be  improved  by  mixing  polyethylene  terephthalate  with 
a  polyolefin. 

According  to  the  present  invention  a  photographic  paper  support  comprises  a  raw  paper  having  a  compo- 
sition  comprising  (a)  (1)  polyester  containing  polyethylene  terephthalate  as  the  main  component  and  (2) 

20  titanium  oxide,  or  (b)  a  composition  comprising  (1)  polyester,  (2)  polyolefin  and  (3)  titanium  oxide  coated  on  at 
least  one  surface  of  the  raw  paper. 

The  polyester  comprising  polyethylene  terephthalate  as  the  main  component  to  be  used  in  the  present  in- 
vention  may  include  polyethylene  terephthalate  alone,  mixtures  of  polyethylene  terephthalate  together  with 
other  polyester(s)  in  amount  of  less  than  50%  by  weight  based  on  the  total  weight  of  polyester,  and  polymers 

25  prepared  by  copolymerizing  polyethylene  terephthalate,  employed  as  the  main  component,  with  dibasic  acid 
components  other  than  terephthalic  acid  (for  example,  isophthalic  acid)  and  glycol  components  other  than 
ethylene  glycol  (for  example,  neopentyl  glycol,  triethylene  glycol,  butanediol  and  bisphenol  A-ethylene  oxide 
adduct).  The  molecular  weight  of  these  polymers,  including  polyethylene  terephthalate  homopolymer,  prefer- 
ably  ranges  from  30,000  to  50,000. 

30  The  polyester  to  be  used  together  with  the  polyolefin  may  be  selected  from  polyester  homopolymers  or 
copolymers,  which  are  obtained  by  condensation-polymerizing  a  known  dibasic  acid  with  a  known  diol,  and 
mixtures  thereof.  Polyethylene  terephthalate  is  preferred  in  particular.  From  the  viewpoints  of  water  resistance, 
flatness  and  glossiness,  the  molecular  weight  of  the  polyester  preferably  ranges  from  30,000  to  50,000.  Exam- 
ples  of  the  abovementioned  dibasic  acid  include  terephthalic  acid,  isophthalic  acid,  sulfonate  group-containing 

35  isophthalic  acid  and  adipic  acid.  Examples  of  the  above-mentioned  diol  include  ethylene  glycol,  triethylene 
glycol,  neopentyl  glycol,  polyethylene  glycol  and  bisphenol  A-ethylene  oxide  adduct. 

The  polyolefin  to  be  used  in  the  present  invention  may  be  selected  from  known  polyolefins,  with 
polyethylene  being  preferred.  Either  high-density  polyethylene  or  low-density  polyethylene  may  be  used.  The 
average  molecular  weight  of  the  polyolefin  preferably  ranges  from  10,000  to  100,000. 

40  The  mixing  ratio  of  the  polyester  and  the  optional  polyolefin  may  vary  depending  on  the  polyester  and 
polyolefin  employed.  In  order  to  sustain  the  inherent  glossiness  of  the  polyester  and  to  impart  the  desired  Bams 
effect  due  to  the  polyolefin  to  the  polyester  so  as  to  improve  production  suitability,  control  of  the  weight  ratio 
of  polyester:  polyolefin  to  generally  within  a  range  of  from  70:30  to  99.8:02,  preferably  from  80:20  to  99:1  and 
still  preferably  from  90:10  to  99:1  ,  is  necessary. 

45  The  titanium  oxide  to  be  used  in  the  present  invention  may  be  either  of  anatase  type  or  rutile  type.  Its  particle 
size  may  preferably  range  from  0.1  to  1.0  urn,  still  preferably  from  0.2  to  0.6  urn. 

The  mixing  ratio  (by  weight)  of  the  polyester  comprising  polyethylene  terephthalate  as  the  main  component 
or  the  polyester/polyolefin  mixture  to  the  titanium  oxide  may  preferably  range  from  98:2  to  50:50,  more  prefer- 
ably  from  95:5  to  70:30,  most  preferably  90:10  to  80:20.  When  the  titanium  oxide  content  is  less  than  2%  by 

so  weight,  only  an  insufficient  whiteness  is  achieved.  When  the  titanium  oxide  content  exceeds  50%  by  weight, 
on  the  other  hand,  flatness  and  glossiness  become  poor. 

The  polyester  comprising  polyethylene  terephthalate  as  the  main  component  or  the  polyester/polyolefin 
mixture  may  be  blended  with  titanium  oxide  in  any  conventional  manner.  The  order  of  the  addition  of  the  polyes- 
ter,  polyolefin  and  titanium  oxide  and  the  mixing  method  are  not  particularly  restricted.  In  general,  the  polyester 

55  is  first  mixed  with  the  polyolefin  and  then  titanium  oxide  is  added  thereto,  in  accordance  with  a  conventional 
method. 

In  the  production  of  the  photographic  paper  support  of  the  present  invention,  the  mixture  of  polyester  com- 
prising  polyethylene  terephthalate  as  the  main  component  with  titanium  oxide  or  the  mixture  of  polyester, 
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polyolefin  and  titanium  oxide  thus  obtained  is  then  applied  by  melt  extrusion  at  least  onto  one  surface  of  raw 
paper  to  be  coated  with  emulsion. 

The  above-mentioned  mixture  may  further  contain,  for  example,  organic  polymer  grains  such  as  styrene- 
acrylic  type  cross-linked  polymer  grains,  if  required. 

5  As  the  raw  paper  used  herein,  any  raw  paper  commonly  used  as  a  photographic  paper  may  be  employed. 
The  thickness  of  the  coating  layer  of  the  mixture  of  polyester  comprising  polyethylene  terephthalate  as  the  main 
component  with  titanium  oxide  or  the  mixture  of  polyester,  polyolefin  and  titanium  oxide  on  the  raw  paper  may 
range  from  5  to  1  00  ^m,  preferably  from  1  0  to  80  ^m,  and  still  preferably  from  1  0  to  50  ^m.  When  the  thickness 
of  the  coating  layer  is  less  than  5  ^m,  the  whiteness  and  surface  smoothness  thus  achieved  are  insufficient. 

w  On  the  other  hand,  a  coating  layer  exceeding  100  in  thickness  is  disadvantageous  from  an  economic  view- 
point. 

In  the  above-mentioned  mixture,  the  polyolefin  gives  a  Bams  effect  to  the  polyester.  Thus,  the  die-swell  of 
the  composition  upon  melt  extrusion  can  be  improved,  and  the  occurrence  of  neck-in  can  be  prevented. 

In  general,  a  polyester  is  harder  and  stiffer  than  the  conventionally  employed  polyolefin.  Therefore,  the 
15  polyester  coating  can  achieve  good  results  in  surface  smoothness  and  glossiness,  even  in  the  case  of  a  thinner 

coating  film,  as  compared  with  a  polyolefin  coating. 
In  the  present  invention,  the  surface  of  the  raw  paper  may  be  pre-treated  by,  for  example,  corona  discharg- 

ing  or  undercoating,  prior  to  the  coating  of  the  raw  paper  with  the  above-described  composition. 
Next,  a  photographic  emulsion  may  be  applied  onto  the  coating  layer  of  the  support  thus  obtained,  as  widely 

20  known  in  the  art,  so  as  to  produce  a  photographic  paper  which  has  excellent  water  resistance,  whiteness  and 
glossiness.  The  back  surface  may  be  also  coated  with  polyolefin,  as  is  done  conventionally. 

The  support  of  the  present  invention,  wherein  the  surface  of  the  raw  paper  is  coated  with  a  polyester  resin 
mainly  comprising  polyethylene  terephthalate  which  is  essentially  superior  to  polyolefin  in  surface  smoothness, 
has  improved  surface  smoothness  and  excellent  glossiness,  while  water  resistance  and  whiteness  are  retained. 

25  When  polyolefin  is  admixed,  the  die-swell  of  the  polyester  is  improved  and  thus  neck-in  scarcely  occurs  during 
the  melt  extrusion  step.  Thus,  production  suitability  is  improved. 

To  further  illustrate  the  present  invention  in  greater  detail,  and  not  by  way  of  limitation,  the  following  Exam- 
ples  are  provided.  Unless  otherwise  indicated  herein,  all  parts  and  percentages  are  by  weight. 

30  EXAMPLES  1  TO  4  AND  COMPARATIVE  EXAMPLE  1 

Each  of  the  titanium  oxide-containing  polymers  listed  in  Table  1  was  laminated  onto  the  surface  of  a  raw 
paper  having  a  thickness  of  150  urn  by  melt  extrusion  so  as  to  produce  a  polymer  layer  of  a  thickness  of  30 
urn.  Then  the  glossiness  of  the  surface  and  the  stiffness  of  the  support  thus  obtained  were  evaluated.  Table  1 

35  shows  the  results.  Glossiness  was  determined  by  measuring  reflecting  light  at  60°  by  using  a  gloss  meter  (pro- 
duct  of  Suga  Shikenki  K.K.)  in  accordance  with  JIS  B0601  .  Then,  the  average  centerline  roughness  (Ra)  was 
calculated  by  referring  the  length  thus  measured  as  to  0.25  mm.  The  stiffness  was  determined  by  measuring 
the  force  required  for  bending  the  end  portion  (length:  1  .0  cm)  of  a  long  strip  sample  (width:  1  .5  cm)  by  4  mm. 
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T a b l e   1 

C o m p a r a -  
t i v e  

E x a m p l e   1  Example   1  Example   2  E x a m p l e   3  E x a m p l e   4 

P o l y m e r   PET*  PE**  PET*  PET*  PET* 

A v e r a g e  
p a r t i c l e   0.4  0.4  0.4  0 .4   0 . 4  
s i z e   o f  
Ti02  (tun) 

Ti02  c o n t .  
(wt%)  20  20  10  20  20  

P o l y m e r /  
Ti02  f i l m   20  20  20  10  "  50  
t h i c k n e s s  
( iua)  

G l o s s i n e s s   101  87  110  100  1 0 5  

Ra  c u t   o f f  
0 . 2 5   mm  0 . 0 2 0   0 . 1 0 0   0 . 0 1 5   0 . 0 2 3   0 . 0 1 5  
(urn) 

S t i f f n e s s   B  C  B  B  A 

[ N o t e ]  

PET*  :  p o l y e t h y l e n e   t e r e p h t h a l a t e   . 

PE*  *  :  p o l y e t h y l e n e   . 

A:  e x c e l l e n t   ( n o t   l e s s   t h a n   50  g )  

B:  good  (more   t h a n   25  g  b u t   l e s s   t h a n   50  g )  

C:  p o o r   ( n o t   more  t h a n   25  g )  

EXAMPLES  5  TO  12  AND  COMPARATIVE  EXAMPLE  1 

Each  of  the  polyethylene  terephthalate  (PET),  polyethylene  (PE)  and  titanium  oxide  mixture  compositions 
listed  in  Table  2  were  applied  to  the  surface  of  a  raw  paper  having  a  thickness  of  175  urn  by  melt  extrusion  so 
as  to  produce  a  polymer  layer  of  a  thickness  of  30  ^m.  Each  of  the  above-mentioned  compositions  contained 
10  %  by  weight  of  titanium  oxide. 

Neck-in  and  die-swell  observed  during  the  above-mentioned  production  process  and  the  glossiness  of  the 
coated  surface  of  the  support  were  evaluated.  Table  2  shows  the  results. 

The  evaluation  was  conducted  as  follows: 
Neck-in:  The  width  of  sagging  film  extruded  from  a  T-die  of  a  width  of  20  cm  at  300°C  was  measured  at  a  point 
5  cm  below  the  discharge  opening  of  the  T-die,  and  the  value  obtained  was  divided  by  20  cm  and  then  expressed 
in  %.  Die-swell:  The  diameter  of  polymer  yarn  extruded  from  an  orifice  of  a  diameter  of  1  mm  at  300°C  was 
measured  at  a  point  5  mm  below  the  discharge  opening. 
Glossiness:  Reflected  light  at  60°  was  measured  by  using  a  Handy  Gloss  Meter  MODEL  HG-246  (product  of 
Suga  Shikenki  K.K.). 
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Claims 

1.  A  photographic  paper  support  comprising  a  paper  sheet  having  a  composition  comprising  (1)  a  polyester 
comprising  polyethylene  terephthalate  as  the  main  component  and  (2)  titanium  oxide  coated  on  at  least 
one  surface  of  the  paper. 

2.  A  photographic  paper  support,  comprising  a  paper  sheet  having  a  composition  comprising  (1  )  a  polyester, 
(2)  a  polyolefin  and  (3)  titanium  oxide  coated  on  at  least  one  surface  of  the  paper. 

3.  A  photographic  paper  support  as  claimed  in  Claim  2,  wherein  said  polyolefin  is  polyethylene. 

4.  A  photographic  paper  support  as  claimed  in  Claim  2  or  3,  wherein  the  weight  ratio  of  said  polyester  to  said 
polyolefin  is  from  70:30  to  99.8:2. 

5.  A  photographic  paper  support  as  claimed  in  Claim  4,  where  the  weight  ratio  of  said  polyester  to  said 
polyolefin  is  from  80:20  to  99:1. 

6.  A  photographic  paper  support  as  claimed  in  Claim  5,  wherein  the  weight  ratio  of  said  polyester  to  said 
polyolefin  is  from  90:10  to  99:1. 

7.  A  photographic  paper  support  as  claimed  in  any  preceding  claim,  wherein  the  weight  ratio  of  said  polyester 
component  (1)  to  said  titanium  oxide  is  from  98:2  to  50:50. 

8.  A  photographic  paper  support  as  claimed  in  any  of  Claims  2  to  7,  wherein  said  polyester  is  polyethylene 
terephthalate. 

9.  A  photographic  paper  support  as  claimed  in  Claim  8,  wherein  said  polyester  comprising  polyethylene 
terephthalate  as  the  main  component  and  said  titanium  oxide  are  present  in  a  ratio  of  from  95:5  to  70:30 
by  weight. 

10.  A  photographic  paper  support  as  claimed  in  any  preceding  claim,  wherein  the  thickness  of  said  coated 
layer  is  5  to  100  urn. 
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