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Description 

1  .  Field  of  the  Invention 

5  This  invention  relates  to  an  electrophotographic  lithographic  printing  plate  precursor  and  a  developing 
method  of  the  same  and  more  particularly,  it  is  concerned  with  an  electrophotographic  lithographic  printing 
plate  precursor  which  is  suitable  for  not  only  the  ordinary  developing  methods  but  also  the  developing 
methods  of  direct  electron  injection  system  and  which  is  capable  of  obtaining  a  pinhole-free  image  and  a 
developing  method  of  the  same. 

70 
2.  Description  of  the  Prior  Art 

Up  to  the  present  time,  there  has  generally  been  employed  an  electrophotographic  process  for  the 
production  of  a  lithographic  printing  plate  precursor  comprising  subjecting  the  photoconductive  layer  of  an 

75  electrophotographic  lithographic  printing  plate  precursor  (which  will  hereinafter  be  referred  to  as  "master") 
to  uniform  static  charge,  to  imagewise  exposure  and  then  to  liquid  development  with  a  liquid  toner  to  obtain 
a  toner  image,  then  fixing  this  toner  image  and  processing  with  an  oil-desensitizing  solution  (etching 
solution)  to  render  hydrophilic  a  non-image  area  free  from  the  toner  image. 

As  the  base  of  the  above  described  master,  paper  rendered  electrically  conductive  has  hitherto  been 
20  used,  but  this  paper  base  tends  to  be  penetrated  with  water,  resulting  in  bad  influences  upon  the  printability 

and  photographic  properties.  That  is,  the  paper  base  is  penetrated  with  the  above  described  etching 
solution  or  dampening  water  during  printing  and  expanded  so  that  the  photoconductive  layer  sometimes 
separates  from  the  paper  base  to  lower  the  printing  durability,  and  the  moisture  content  of  the  paper  base  is 
varied  with  the  temperature  and  humidity  conditions  in  carrying  out  the  above  described  static  charge  or 

25  imagewise  exposure  so  that  the  electric  conductivity  is  varied  to  affect  unfavorably  the  photographic 
performances. 

In  order  to  solve  these  problems,  it  has  been  proposed  to  coat  the  one  or  both  surfaces  of  a  paper  base 
with,  for  example,  an  epoxy  resin  or  ethylene-acrylic  acid  copolymer  having  water  resisting  property 
(Japanese  Patent  Laid-Open  Publication  Nos.  138904/1975,  105580/1980  and  68753/1984)  or  to  provide 

30  with  a  laminated  layer  of  polyethylene  or  the  like  (Japanese  Patent  Laid-Open  Publication  Nos.  57994/1983 
and  64395/1984). 

On  the  other  hand,  the  above  described  liquid  development  has  generally  been  carried  out  by  allowing 
a  developing  liquid  DL  to  flow  between  electrodes  10  and  11  and  a  master  P  to  pass  through  the 
developing  liquid  DL,  as  shown  in  Fig.  3. 

35  In  this  developing  system,  however,  movement  of  negative  ions  in  the  liquid  toner,  i.e.  developing  liquid 
(negative  ions  of  a  polymer  added  so  as  to  control  the  charge  (  +  )  of  a  toner  in  the  developing  liquid  DL,  i.e. 
charge  controlling  agent)  is  slow  and  accordingly,  the  speed  of  the  negative  ions  adhering  to  the  surface  of 
a  substrate  P2  to  neutralize  positive  charges  thereof  is  also  slow,  so  that  the  adhesion  speed  of  the  toner 
(  +  )  to  the  surface  of  a  negatively  charged  photoconductive  layer  P1  be  slow  and  the  master  is  sometimes 

40  conveyed  to  a  next  step  with  toner-nonadhered  area  left. 
In  the  case  of  an  image  which  needs  adhesion  of  a  toner  to  a  large  area  such  as  picture  or  pattern,  in 

particular,  the  master  is  often  conveyed  to  a  next  step  while  uniform  formation  of  a  so  called  solid  image  is 
not  carried  out,  since  when  the  master  P  is  passing  through  the  developing  step,  the  toner  adheres  to  only 
a  part  of  the  photoconductive  layer  P1  opposite  to  a  part  of  the  substrate  P2  neutralized  by  adhesion  of 

45  negative  ions  and  does  not  adhere  to  all  over  the  above  described  large  area. 
In  this  developing  system,  furthermore,  the  toner  (  +  )  gradually  adheres  to  the  electrode  (-)  11  facing 

the  substrate  P2  to  lower  the  developing  performance  and  consequently,  it  is  required  to  periodically  clean 
the  electrode  1  1  . 

In  order  to  further  solve  the  above  described  problems,  the  inventors  have  proposed  a  liquid  developing 
50  method  of  direct  feed  system  in  which  development  is  carried  out  by  using  an  elastic  conductor  12  such  as 

hardened  steel  with  a  diameter  of  about  0.1  mm  as  shown  in  Fig.  2  instead  of  the  above  described 
electrode  11  of  the  prior  art,  contacting  the  conductor  12  with  a  substrate  P2  of  a  master  P,  optionally 
changing  a  switch  and  applying  a  voltage  to  between  the  conductor  12  and  an  electrode  10  from  an 
external  power  source  and  directly  feeding  electrons  from  the  conductor  12  to  the  substrate  P2  [Japanese 

55  Patent  laid-open  Publication  No  260463/1989  (Japanese  Patent  Application  No.  89373/1988)]. 
According  to  this  direct  feed  system,  positive  charges  on  the  surface  of  the  substrate  P2  are  rapidly 

and  surely  neutralized  with  the  electrons  directly  fed  from  the  conductor  12,  so  that  adhesion  of  toners  to 
the  surface  of  a  photoconductive  layer  P1  can  rapidly  and  surely  be  carried  out  and  formation  of  a  so-called 
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solid  part  can  uniformly  and  finely  be  carried  out.  In  addition,  other  processings  are  not  required  than 
flowing  of  a  developing  liquid  DL  between  the  photoconductive  layer  P1  and  electrode  10  and  accordingly, 
the  toners  (  +  )  do  not  adhere  to  the  conductor  12. 

In  the  case  of  the  above  described  direct  electron  injection  system,  however,  if  the  substrate  P2  has  a 
5  high  electric  resistance,  electrons  cannot  directly  be  fed  from  the  conductor  12  and  therefore,  it  is 

necessary  that  the  substrate  12  has  some  electric  conductivity. 
Of  course,  in  the  developing  system  of  the  prior  art  as  shown  in  Fig.  3,  if  the  electric  conductivity  of  the 

substrate  P2  is  high  to  some  extent,  the  neutralization  speed  of  negative  ions  in  the  developing  liquid  DL 
and  positive  charges  on  the  surface  of  the  substrate  P2  is  somewhat  increased.  Therefore,  it  is  of  important 

io  significance  to  decrease  the  resistance  of  the  substrate  P2  in  the  field  of  liquid  development  and  this  is 
adapted  to  not  only  the  above  described  direct  electron  injection  system  but  also  the  prior  art  developing 
system.  Furthermore,  for  the  purpose  of,  during  imagewise  exposure,  neutralizing  negative  charges  on  an 
exposed  area  of  the  photoconductive  layer  P1  with  positive  charges  on  the  surface  of  the  substrate  P2 
through  the  interior  of  the  substrate  P2,  it  is  important  that  the  substrate  P2  has  a  low  electric  resistance. 

is  In  order  to  decrease  the  electric  resistance  of  the  substrate  P2,  it  is  necessary  to  render  electrically 
conductive  a  paper  base  itself  for  composing  the  substrate  P2  by  adding  thereto  an  electrically  conductive 
material  or  to  decrease  the  resistance  of  a  coated  layer  such  as  of  polyethylene  provided  on  one  or  both 
surfaces  of  a  paper  base  to  lower  the  permeability  of  water  as  described  above  by  adding  an  electrically 
conductive  material  to  the  coated  layer. 

20  In  the  case  of  the  coated  layer  (hereinafter  referred  to  as  "undercoated  layer")  provided  on  the 
photoconductive  layer  side  of  a  paper  base,  however,  an  excessively  low  resistance  results  in  pinholes 
(spark  mark  caused  by  discharge,  to  which  toners  do  not  adhere)  and  accordingly,  it  is  required  that  the 
undercoated  layer  has  at  least  some  surface  resistivity.  On  the  other  hand,  a  back  layer  has  no  concern  for 
this,  and  it  is  not  necessary  to  specify  the  lower  limit  of  the  surface  resistivity. 

25  EP-A-121935  describes  an  electrophotographic  plate-making  material  comprising  a  photo-conductive 
layer  on  a  support.  The  support  comprises  a  paper  substrate  layer  between  two  layers  of  polyolefin  resin 
containing  electrically  conductive  carbon  black.  The  support  has  a  volume  resistance  not  exceeding  1010n. 

DE-A-3337345  describes  a  support  for  an  electrophotographic  printing-plate  making  material  comprising 
a  paper  support,  a  polyolefin  resin  layer  (having  a  volume  resistance  of  1010n  or  less)  on  both  sides  of  the 

30  paper  support;  and  an  ionomeric  layer  between  the  paper  support  and  each  polyolefin  resin  layer.  The 
ionomer  is  produced  by  cross-linking  copolymers  of  at  least  one  a-olefin  and  at  least  one  a,B-ethylenically 
unsaturated  carboxylic  acid  with  a  mono,  bi  or  trivalent  ion  of  a  metal  from  Group  I,  II,  III,  IVA  or  VIII  of  the 
periodic  table. 

EP-A-349249  (a  reference  under  Article  54(3)  EPC)  describes  an  electrophotographic  lithographic 
35  printing  plate  precursor  comprising  a  paper  base  layer  having  on  both  surfaces  a-polyolefin  layers  (each 

having  a  volume  resistivity  of  no  greater  than  10100;  a  photoconductive  layer  on  one  of  the  polyolefin  layers 
and  an  overback  layer  on  the  other  polyolefin  layer.  The  overback  layer  has  a  larger  friction  coefficient  than 
the  a-polyolefin  layer  and  a  surface  resistivity  of  no  greater  than  1010n. 

40  SUMMARY  OF  THE  INVENTION 

The  present  invention  results  from  studies  to  find  an  electrophotographic  lithographic  printing  plate  or 
master  suitable  for  not  only  the  ordinary  developing  methods  but  also  for  developing  by  the  direct  electron 
injection  system. 

45  In  its  broadest  aspect  the  present  invention  provides  the  use  of  an  electrically  conductive  base  coated 
on  one  side  with  an  undercoat  layer  and,  on  the  undercoat  layer,  a  photoconductive  layer  containing  zinc 
oxide  as  a  predominant  component,  and  coated  on  the  other  side  with  a  back  layer,  said  undercoat  layer 
having  a  surface  resistivity  of  1x10s  to  1x10Hn  and  said  back  layer  having  a  surface  resistivity  of  at  most 
1x1010n. 

50  More  specifically,  the  present  invention  provides  a  method  of  developing  an  electrophotographic 
lithographic  printing  plate  precursor  comprising 

a)  providing  an  electrically  conductive  base  coated  on  one  side  with  an  undercoat  layer  and,  on  the 
undercoat  layer,  a  photoconductive  layer  containing  zinc  oxide  as  a  predominant  component,  and  coated 
on  the  other  side  with  a  back  layer,  said  undercoat  layer  having  a  surface  resistivity  of  1x10s  to  1x10Hn 

55  and  said  back  layer  having  a  surface  resistivity  of  at  most  1  x1010n  which  has  been  imagewise  exposed, 
b)  arranging  an  electrode  to  face  the  photoconductive  layer, 
c)  supplying  a  developing  liquid  between  the  electrode  and  the  photoconductive  layer, 
d)  placing  a  conductor  in  contact  with  the  back  layer,  and 

3 
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e)  optionally  applying  a  voltage  between  the  electrode  and  the  conductor. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

5  The  accompanying  drawings  are  to  illustrate  in  detail  the  principle  and  merits  of  the  present  invention. 
Fig.  1  is  a  cross-sectional  view  of  one  embodiment  of  a  master  according  to  the  present  invention. 
Fig.  2  is  a  schematic  view  to  show  the  principle  of  a  liquid  development  by  direct  feed  system 

according  to  the  present  invention. 
Fig.  3  is  a  schematic  view  to  show  the  principle  of  a  liquid  development  of  the  prior  art. 

10 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  master  of  the  present  invention  comprises  a  photoconductive  layer  1,  and  electrically  conductive 
base  2,  an  undercoated  layer  3  provided  on  one  side  of  the  base  2  and  a  back  layer  4  provided  on  the 

is  opposite  side  thereof,  as  shown  in  Fig.  1. 
The  undercoated  layer  3  has  a  surface  resistivity  of  1x108n  to  1x10Hn  and  the  back  layer  4  has  a 

surface  resistivity  of  1x1010n  or  less,  whereby  the  following  effects  or  performances  are  given: 
i)  During  exposure  after  statically  charging,  negative  charges  on  exposed  areas  of  the  photoconductive 
layer  1  rapidly  pass  through  the  undercoated  layer  3  and  base  2  and  neutralize  positive  charges  on  the 

20  surface  of  the  back  layer  4. 
ii)  Since  the  electric  conductivity  of  the  back  layer  4  is  considerably  high  as  described  above,  positive 
charges  on  the  back  layer  4  are  rapidly  and  correctly  neutralized  during  development,  resulting  in 
uniform  and  correct  formation  of  a  so-called  solid  image  free  from  pinholes. 
iii)  According  to  the  developing  method  by  direct  electron  injection  system  of  the  present  invention,  in 

25  particular,  electrons  directly  fed  from  a  conductor  rapidly  flow  in  the  back  layer  4  having  a  considerably 
high  electric  conductivity  and  the  neutralization  of  positive  charges  of  the  back  layer  4  can  correctly  be 
carried  out  at  a  high  speed. 

If  the  surface  resistivity  of  the  undercoated  layer  3  exceeds  1x10Hn,  flow  of  charges  is  hindered  and 
the  above  described  effect  i)  cannot  be  obtained,  while  if  less  than  1x108n,  pinholes  occur.  If  it  is  in  the 

30  range  of  1  x1010  to  1  x1013n,  the  above  described  effects  can  surely  be  obtained  to  yield  better  results. 
On  the  other  hand,  if  the  surface  resistivity  of  the  back  layer  4  exceeds  1x1010n,  flow  of  charges  is 

hindered  and  the  above  described  effects  ii)  and  iii)  cannot  be  obtained. 
In  the  present  invention,  the  above  described  undercoated  layer  3  and  back  layer  4  can  be  formed  by 

the  ordinary  lamination  or  coating  method.  That  is,  in  the  case  of  the  lamination  method,  an  electrically 
35  conductive  material  is  incorporated  in  a  matrix  resin  and  then  subjected  to  lamination  in  conventional 

manner,  while  in  the  case  of  the  coating  method,  an  electrically  conductive  material  is  incorporated  in  a 
matrix  resin  dissolved  in  a  solvent  and  then  subjected  to  coating  in  conventional  manner. 

As  the  above  described  matrix  resin,  there  can  be  used  a-polyolefins  typical  of  which  are  polyethylene, 
polypropylene  and  ethylene-butene  copolymers.  Above  all,  polyethylene  is  practically  used. 

40  As  this  polyethylene,  there  can  preferably  be  used  those  having  a  density  of  0.92  to  0.96  g/cm3,  melt 
index  of  1.0  to  30  g/10  min,  average  molecular  weight  of  20,000  to  50,000,  softening  point  of  110  to  130°  C 
and  tensile  strength  of  130  to  300  kg/cm2.  More  preferably,  a  composition  is  used  comprising  10  to  90%  by 
weight  of  low  density  polyethylene  having  a  density  of  0.915  to  0.930  g/cm3  and  a  melt  index  of  1.0  to  30 
g/10  min  and  90  to  10%  by  weight  of  high  density  polyethylene  having  a  density  of  0.940  to  0.970  g/cm3 

45  and  a  melt  index  of  1.0  to  30  g/10  min. 
This  composition  is  capable  of  providing  a  normal  and  homogeneous  heat  resisting  laminated  layer,  in 

which  an  electron  conductive  material  hereinafter  described  can  be  dispersed  in  such  a  manner  that  electric 
current  readily  flows. 

The  solvent  used  in  the  coating  method  should  suitable  be  chosen  depending  on  the  variety  of  the 
50  matrix  resin. 

Examples  of  the  electron  conductive  material  are  metal  oxides  of  zinc,  magnesium,  tin,  barium,  indium, 
molybdenum,  aluminum,  titanium,  silicon  and  the  like,  preferably  fine  particles  of  crystalline  oxides  or  mixed 
oxides  thereof,  and  carbon  blacks  (French  Patent  No.  2,277,136  and  U.S.  Patent  No.  3,597,272).  Above  all, 
electrically  conductive  carbon  blacks  are  preferably  used  because  of  giving  electric  conductivity  with  a 

55  small  amount  and  being  compatible  with  various  matrix  resins. 
The  quantity  of  the  electron  conductive  material  to  be  used,  depending  on  the  kinds  of  the  matrix  resin 

and  electron  conductive  material,  cannot  unconditionally  be  determined,  but  should  generally  be  adjusted 
so  as  to  give  the  above  described  surface  resistivity  of  each  of  the  undercoated  layer  3  and  back  layer  4. 

4 
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Preferably,  it  is  0  to  20%  by  weight  in  the  case  of  the  undercoated  layer  3  and  3  to  15%  by  weight  in  the 
case  of  the  back  layer  4. 

The  thickness  of  the  undercoated  layer  3  or  back  layer  4  is  generally  in  the  range  of  5  to  50  urn, 
preferably  10  to  30  urn,  since  if  too  thin,  the  waterproofness  is  insufficient,  while  if  too  thick,  its  effect  is  not 

5  increased  for  the  thickness. 
For  the  purpose  of  improving  the  bonding  strength  between  the  undercoated  layer  3  or  back  layer  4 

and  the  base  2,  when  the  base  2  is  an  electrically  conductive  paper  base,  it  is  preferable  to  coat  the  paper 
2  with  a  polyethylene  derivative  such  as  ethylene-vinyl  acetate  copolymer,  ethylene-acrylic  acid  ester 
copolymer,  ethylene-methacrylic  acid  ester  copolymer,  ethylene-acrylic  acid  ester,  ethylene-methacrylic 

io  acid  copolymer,  ethylene-acrylonitrile-acrylic  acid  copolymer  or  ethyleneacrylonitrile-methacrylic  acid 
copolymer,  or  to  subject  the  surface  of  the  paper  2  to  a  corona  discharge  treatment.  Furthermore,  the  paper 
2  can  also  be  subjected  to  various  surface  treatments  such  as  described  in  Japanese  Patent  Laid-Open 
Publication  Nos.  24126/1974,  36176/1977,  121683/1977,  2612/1978,  111331/1979  and  Japanese  Patent 
Publication  No.  25337/1976. 

is  In  the  present  invention,  as  the  paper  2,  there  are  used  electrically  conductive  base  papers  commonly 
used  for  electrophotographic  light-sensitive  materials,  for  example,  papers  impregnated  with  the  above 
described  electron  conductive  materials,  papers  to  which  the  electron  conductive  materials  have  been 
added  during  paper  making  and  synthetic  papers  described  in  Japanese  Patent  Publication  Nos.  4239/1977, 
19031/1978  and  19684/1978.  Above  all,  it  is  desirable  to  use  those  having  a  basis  weight  of  50-250  g/m2, 

20  preferably  50-200  g/m2  and  thickness  of  50  to  250  urn. 
In  the  present  invention,  the  photoconductive  layer  1  comprises  a  photoconductive  material  and  a 

binder.  Examples  of  the  photoconductive  material  are  inorganic  photoconductive  materials  such  as  zinc 
oxide,  cadmium  sulfide  and  titanium  oxide  and  organic  photoconductive  materials  such  as  phthalocyanine 
dye.  Examples  of  the  binder  are  silicone  resins,  polystyrene,  polyacrylates,  polymethacrylates,  polyvinyl 

25  acetate,  polyvinyl  chloride,  polyvinyl  butyral  and  derivatives  thereof.  The  ratio  of  the  photoconductive 
material  and  binder  is  preferably  in  the  range  of  3:1  to  20:1  by  weight.  If  necessary,  sensitizers  and  coating 
aids  used  for  coating  can  be  added.  The  photoconductive  layer  1  has  a  thickness  of  preferably  5  to  30  urn. 

For  the  purpose  of  improving  the  bonding  strength  between  the  photoconductive  layer  1  and  under- 
coated  layer  3,  it  is  preferable  to  previously  subject  the  surface  of  the  undercoated  layer  3  to  surface 

30  treatments  such  as  corona  discharge  treatment,  glow  discharge  treatment,  flame  treatments,  ultraviolet  ray 
treatment,  ozone  treatment,  plasma  treatment  and  the  like,  as  disclosed  in  U.S.  Patent  No.  3,411,908. 

The  master  of  the  present  invention,  as  illustrated  above,  is  converted  into  a  lithographic  printing  plate 
through  the  ordinary  steps  of  statically  charging,  imagewise  exposing  and  developing.  During  the  same 
time,  the  development  can  be  carried  out  by  not  only  the  liquid  developing  method  of  the  prior  art  as  shown 

35  in  Fig.  3,  but  also  the  developing  method  of  the  present  invention,  based  on  the  principle  of  the  liquid 
developing  method  of  direct  feed  system  as  shown  in  Fig.  2,  the  inventors  have  previously  proposed  in  the 
prior  patent  application.  The  latter  method  is  more  preferable 

In  the  developing  method  of  the  present  invention,  the  conductor  12  of  Fig.  2  is  brought  into  contact 
with  the  above  described  back  layer  4  and  the  photoconductive  layer  1  is  allowed  to  face  the  electrode  10 

40  of  Fig.  2,  or  a  switch  S  is  changed  and  a  voltage  is  applied  to  between  the  electrode  10  and  conductor  12 
so  that  the  electrode  10  becomes  a  positive  electrode  and  the  conductor  12  becomes  a  negative  electrode. 
If  necessary,  the  back  layer  4  is  electrically  grounded  through  the  conductor  12. 

The  positive  charges  on  the  surface  of  the  back  layer  4,  which  have  not  been  neutralized  and  remained 
in  the  step  of  imagewise  exposing,  are  thus  neutralized  rapidly  with  electrons  directly  fed  from  the 

45  conductor  12  or  earth,  so  that  toners  (  +  )  rapidly  adhere  to  the  photoconductive  layer  1  (-)  and  are 
neutralized. 

Thus,  a  uniform  solid  image  can  be  formed  without  formation  of  toner-non-adhered  areas. 
It  will  clearly  be  understood  from  the  foregoing  detailed  illustration  that  according  to  the  present 

invention,  the  surface  resistivities  of  the  undercoated  layer  and  back  layer  provided  on  both  the  surfaces  of 
50  an  electrically  conductive  base  are  respectively  maintained  optimum  and  consequently,  the  neutralization 

speed  of  negative  ions  (charge  controlling  agent)  in  a  developing  liquid  or  electrons  directly  fed  to  the  back 
layer  with  positive  charges  on  the  surface  of  the  back  layer  is  increased  so  that  the  liquid  development  can 
be  carried  out  correctly,  finely  and  rapidly  in  both  the  cases  of  the  development  of  the  prior  art  and  that  of 
the  direct  electron  injection  system.  Thus,  even  in  a  so-called  solid  part,  a  pinhole-free  good  image  can  be 

55  obtained. 
Since  during  imagewise  exposure,  negative  charges  on  exposed  areas  of  the  photoconductive  layer 

rapidly  pass  through  the  undercoated  layer,  electrically  conductive  base  and  back  layer  and  are  rapidly 
neutralized  with  positive  charges  on  the  surface  of  the  back  layer,  furthermore,  the  imagewise  exposure  can 
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also  be  carried  out  correctly,  finely  and  rapidly. 
Since  in  the  present  invention,  development  is  carried  out  by  directly  injecting  electrons  to  the  back 

layer,  neutralization  of  charges  on  the  layer  can  rapidly  and  correctly  be  carried  out  and  consequently, 
adhesion  of  toners  to  the  photoconductive  layer  can  well  be  forwarded,  thus  rendering  it  possible  to  form  a 

5  uniform  solid  image. 
According  to  the  present  invention,  therefore,  an  electrophotographic  lithographic  printing  plate  precur- 

sor  or  master  can  be  obtained  with  excellent  properties. 
The  present  invention  will  now  be  illustrated  in  greater  detail  by  way  of  examples,  but  it  should  be 

understood  that  the  present  invention  is  not  limited  thereto.  In  these  examples,  parts  and  percents  are  to  be 
io  taken  as  those  by  weight  unless  otherwise  indicated. 

Example  1 

A  fine  quality  paper  with  a  basis  weight  of  100  g/m2  was  coated  with  a  5%  aqueous  solution  of  calcium 
is  chloride  to  give  an  amount  of  20  g/m2  and  dried  to  obtain  an  electrically  conductive  base  paper  2  as  shown 

in  Fig.  1. 
The  undercoated  layer  3  side  and  back  layer  4  side  of  the  resulting  electrically  conductive  paper  base  2 

were  coated  with  10  kinds  of  coating  dispersions  having  the  following  compositions  to  give  a  dry  coverage 
of  10  g/m2  and  surface  resistivity  as  shown  in  Table  1,  thus  preparing  100  kinds  of  the  masters  of  the 

20  present  invention. 

Composition  of  Coating  Dispersion  for  Controlling  Surface  resistivity 

Styrene  Butadiene  Latex  (solid  content:  50%)  100  parts 
Carbon  Black  0-10.5 
Clay  (aqueous  dispersion  with  solid  content  of  45%)  100 
Water  35 

Coating  Amount  of  Carbon  Surface  Resistivity  of  coated  and  Dried  Surface  (0) 
Dispersion  Black  Added  (parts) 

A  0  2.5x10H 
B  2  2.3x1013 
C  4.5  3.4x1012 
D  7  2.1x1011 
E  8  1.0x1010 
F  8.5  6.7x1  09 
G  9  1.8x109 
H  9.5  9.1  x  108 
I  10  2.4x10s 
J  10.5  3.5x1  07 

The  undercoated  layer  3  was  coated  with  the  following  coating  composition  to  give  a  dry  coverage  of 
20  g/m2  and  dried  to  form  the  photoconductive  layer  1  . 

Parts 

Photoconductive  Zinc  Oxide  (Sazex  2000  -commercial  name-  made  by  Sakai  Kagaku  Kogyo  KK)  100 
Silicone  Resin  (KR-21  1  -commercial  name-  made  by  Shinetsu  Kagaku  KK)  35 
Rose  Bengal  0.1 

55  Fluorescein  0.2 
Methanol  10 
Toluene  150 
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The  thus  obtained  samples  of  electrophotographic  lithographic  printing  plate  precursor  or  master  were 
subjected  to  statically  charging,  imagewise  exposing  and  then  liquid  developing  by  the  direct  feed  system 
using  a  test  device  based  on  the  principle  of  Fig.  2,  in  which  the  conductor  12  of  hardened  steel  with  a 
diameter  of  0.1  mm  was  contacted  with  the  back  layer  4  and  the  switch  S  being  changed,  the  conductor  12 

5  and  electrode  10  were  directly  combined  without  using  an  external  power  source. 
As  an  exposure  image,  there  was  used  a  copy  pasted,  at  the  center  thereof,  with  a  black  sheet  of  185 

mm  x  257  mm  (B5  size)  so  as  to  examine  the  uniformity  of  a  solid  part  as  one  object  of  the  present 
invention.  A  series  of  the  resulting  lithographic  printing  plate  samples  were  then  subjected  to  examination  of 
the  uniformity  of  the  solid  part,  pinholes  in  the  image  and  durability,  thus  obtaining  results  as  shown  in 

w  Table  2. 
The  printing  durability  was  judged  by  the  fog  in  the  solid  part  after  printing  3000  sheets  under  standard 

printing  conditions  using  an  offset  printing  machine,  Hamada  800  SX  (commercial  name). 
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T a b l e   2 

Solid  P r i n t i n g  
Densi ty   D u r a b i l i t y   -3   Back  Layer  4 
P inho les   Fop,  -*4*  A B C   _D  E  F  G_ 

A  XX  XX  XX  AA  CO  OO  OO  CO  OO  CO 
OX  OX  OX  OX  OA  OA  OA  OA  OA  OA 

B  XX  XX  XX  AA  OO  OO  OO  OO  OO  OO 
OX  OX  OX  OA  OO  OO  OO  OO  OO  OO 

C  XX  XX  XX  AA  OO  OO  OO  OO  OO  OO 
OX  OX  OX  OA  OO  OO  OO  OO  OO  OO 

G 
D  XX  XX  XX  AA  CO  OO  CO  CO  CO  CO 

(D  OX  OX  OX  OA  OO  OO  OO  OO  OO  OO 
o 
O  E  XX  XX  XX  AA  CO  CO  CO  OO  OO  OO 
rr  OX  OX  OX  OA  OO  OO  OO  OO  OO  OO 
a  
^  F  XX  XX  XX  AA  OO  OO  OO  CO  OO  OO 
0)  OX  OX  OX  OA  AO  AO  AO  AO  AO  AO 

X  
(D 
•"I  G  X X X X X X A A O O O O O O C O O O O O  
U)  OX  OX  Ox  OA  AO  AO  AO  AO  AO  AO 

H  X X X X X X   A A C O O O O O A A O O C O  
OX  OX  OX  OA  AO  AO  XO  XO  XO  XO 

I  X X X X X X A A O O O O O O O O A A A A  
OX  OX  OX  OA  AO  AO  XO  XO  XO  XO 

J  XX  XX  XX  AA  OO  CO  CO  OO  AA  AA 
OX  OX  OX  OA  AO  AO  XO  XO  XO  XO 

Table  2  indicates  the  results  of  the  examination  of  the  properties  of  the  series  o f  
lithographic  printing  plate  sanples,  using  symbols  OAX  in  format  1  3 

2  4 
wherein  1  represents  the  result  of  the  e>aninaticri  of  solid  density 

2  represents  the  result  of  the  examination  of  pinholes 

3  represents  the  result  of  the  examnaticn  of  printing  durabil i ty 

and  4  represents  the  result  of  the  examination  of  fog 

The  definition  of  o&  x  of  pinholes  is  as  follows: 
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o:  no  p i n h o l e  

a:  0  to   10  p i n h o l e s   /m2 

x:  more   t h a n   10  p i n h o l e s   /mz 

The  d e f i n i t i o n   of  o  A  x  of  fog   i s   as  f o l l o w s :  

o:  l e s s   t h a n   0 . 0 6   by  r e f l e c t i o n   d e n s i t y  

A:  0 . 0 6   to   0 . 0 9   by  r e f l e c t i o n   d e n s i t y  

x:  more   t h a n   0 . 0 9   by  r e f l e c t i o n   d e n s i t y  

It  is  apparent  from  Table  2  that  in  order  to  obtain  properties  having  no  problem  as  to  any  of  solid 
density,  printing  durability,  pinhole  and  fog  by  the  direct  feed  system,  it  is  required  to  specify  the  surface 
resistivity  of  the  undercoated  layer  3  in  1x10s  to  1x10Hn,  preferably  1x1010  to  1x1013n  and  that  of  the 
back  layer  4  in  at  most  1x1010n. 

Claims 

1.  The  use  of  an  electrically  conductive  base  coated  on  one  side  with  an  undercoat  layer  and,  on  the 
undercoat  layer,  a  photoconductive  layer  containing  zinc  oxide  as  a  predominant  component,  and 

25  coated  on  the  other  side  with  a  back  layer,  said  undercoat  layer  having  a  surface  resistivity  of  1x10s  to 
1x10Hn  and  said  back  layer  having  a  surface  resistivity  of  at  most  1x1010n  as  an  electrophotographic 
lithographic  printing  plate  precursor  in  a  direct  electron  injection  development  system. 

2.  A  method  of  developing  an  electrophotographic  lithographic  printing  plate  precursor  comprising 
30  a)  providing  an  electrically  conductive  base  coated  on  one  side  with  an  undercoat  layer  and,  on  the 

undercoat  layer,  a  photoconductive  layer  containing  zinc  oxide  as  a  predominant  component,  and 
coated  on  the  other  side  with  a  back  layer,  said  undercoat  layer  having  a  surface  resistivity  of  1x108 
to  1x10Hn  and  said  back  layer  having  a  surface  resistivity  of  at  most  1x1010n  which  has  been 
imagewise  exposed, 

35  b)  arranging  an  electrode  to  face  the  photoconductive  layer, 
c)  supplying  a  developing  liquid  between  the  electrode  and  the  photoconductive  layer, 
d)  placing  a  conductor  in  contact  with  the  back  layer,  and 
e)  optionally  applying  a  voltage  between  the  electrode  and  the  conductor. 

40  3.  A  method  as  claimed  in  Claim  2,  wherein  the  back  layer  comprises  an  electron  conductive  material  in  a 
matrix  resin. 

4.  A  method  as  claimed  in  Claim  3,  wherein  the  electron  conductive  material  is  selected  from  metal  oxide 
fine  particles  of  zinc,  magnesium,  tin,  barium,  indium,  molybdenum,  aluminium,  titanium  and  silicon, 

45  fine  particles  of  crystalline  metal  oxides  and  mixed  metal  oxides  thereof  and  carbon  blacks. 

5.  A  method  as  claimed  in  Claim  2,  3  or  4,  wherein  the  undercoat  layer  or  back  layer  has  a  thickness  of  5 
to  50  urn. 

50  6.  A  method  as  claimed  in  any  one  of  Claims  2  to  5,  wherein  the  photoconductive  layer  consists  of  a 
binder  and  photoconductive  material. 

7.  A  method  as  claimed  in  Claim  6,  wherein  the  binder  is  selected  from  silicone  resins,  polystyrene, 
polyacrylic  acid  esters,  polymethacrylic  acid  esters,  polyvinyl  acetate,  polyvinyl  chloride,  polyvinyl 

55  butyral  and  derivatives  thereof. 

8.  A  method  as  claimed  in  Claim  6  or  7,  wherein  the  photoconductive  material  is  an  inorganic  photocon- 
ductive  material  selected  from  zinc  oxide,  cadmium  sulfide  and  titanium  oxide. 
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9.  A  method  as  claimed  in  Claim  6,  7  or  8,  wherein  the  photoconductive  material  and  binder  are  in  a 
proportion  of  3:1  to  20:1  by  weight. 

10.  A  method  as  claimed  in  anyone  of  Claims  2  to  9,  wherein  the  photoconductive  layer  has  a  thickness  of 
5  5  to  30  urn. 

Patentanspruche 

1.  Verwendung  einer  elektrisch  leitfahigen  Grundlage,  die  auf  einer  Seite  mit  einer  Grundierschicht  und, 
io  auf  der  Grundierschicht,  mit  einer  photoelektrischen  Schicht,  welche  Zinkoxid  als  uberwiegende 

Komponente  enthalt,  beschichtet  ist,  und  auf  der  anderen  Seite  mit  einer  Ruckschicht  beschichtet  ist, 
wobei  die  Grundierschicht  einen  Oberflachenwiderstand  (surface  resistivity)  von  1  x  10s  bis  1  x  10H  0 
hat  und  die  Ruckschicht  einen  Oberflachenwiderstand  von  hochstens  1  x  1010  0  hat,  als  Ausgangsma- 
terial  fur  eine  elektrophotographische  lithographische  Druckplatte  in  einem  direkten  Elektroneninjek- 

15  tions-Entwicklungssystem. 

2.  Verfahren  zum  Entwickeln  eines  Ausgangsmaterials  fur  eine  elektrophotographische  lithographische 
Druckplatte,  umfassend 

a)  Bereitstellen  einer  elektrisch  leitfahigen  Grundlage,  die  auf  einer  Seite  mit  einer  Grundierschicht 
20  und,  auf  der  Grundierschicht,  mit  einer  photoelektrischen  Schicht,  welche  Zinkoxid  als  uberwiegende 

Komponente  enthalt,  beschichtet  ist,  und  auf  der  anderen  Seite  mit  einer  Ruckschicht  beschichtet 
ist,  wobei  die  Grundierschicht  einen  Oberflachenwiderstand  von  1  x  10s  bis  1  x  10H  0  hat  und  die 
Ruckschicht  einen  Oberflachenwiderstand  von  hochstens  1  x  1010  0  hat,  welche  bildmaBig  belichtet 
wurde, 

25  b)  Anordnen  einer  Elektrode,  so  dal3  sie  der  photoelektrischen  Schicht  gegenuberliegt, 
c)  Bereitstellen  einer  Entwicklungsflussigkeit  zwischen  der  Elektrode  und  der  photoelektrischen 
Schicht, 
d)  Anbringen  eines  elektrischen  Leiters  in  Kontakt  mit  der  Ruckschicht,  und 
e)  gegebenenfalls  Anlegen  einer  Spannung  zwischen  der  Elektrode  und  dem  elektrischen  Leiter. 

30 
3.  Verfahren  nach  Anspruch  2,  worin  die  Ruckschicht  ein  elektronenleitendes  Material  in  einem  Matrixharz 

umfaBt. 

4.  Verfahren  nach  Anspruch  3,  worin  das  elektronenleitende  Material  gewahlt  wird  aus  feinen  Metalloxid- 
35  teilchen  aus  Zink,  Magnesium,  Zinn,  Barium,  Indium,  Molybdan,  Aluminium,  Titan  und  Silicium,  feinen 

Teilchen  von  kristallinen  Metalloxiden  und  gemischten  Metalloxiden  davon  und  RuBen. 

5.  Verfahren  nach  Anspruch  2,  3  oder  4,  worin  die  Grundierschicht  oder  Ruckschicht  eine  Dicke  von  5  bis 
50  urn  hat. 

40 
6.  Verfahren  nach  einem  der  Anspruche  2  bis  5,  worin  die  photoelektrische  Schicht  aus  einem  Bindemittel 

und  photoelektrischem  Material  besteht. 

7.  Verfahren  nach  Anspruch  6,  worin  das  Bindemittel  gewahlt  wird  aus  Siliconharzen,  Polystyrol,  Poly- 
45  acrylsaureestern,  Polymethacrylsaureestern,  Polyvinylacetat,  Polyvinylchlorid,  Polyvinylbutyral  und  De- 

rivaten  davon. 

8.  Verfahren  nach  Anspruch  6  oder  7,  worin  das  photoelektrische  Material  ein  anorganisches  photoelektri- 
sches  Material  ist,  das  gewahlt  wird  aus  Zinkoxid,  Cadmiumsulfid  und  Titanoxid. 

50 
9.  Verfahren  nach  Anspruch  6,  7  oder  8,  worin  das  photoelektrische  Material  und  Bindemittel  in  einem 

Verhaltnis  von  3:1  bis  20:1,  bezogen  auf  das  Gewicht,  vorliegen. 

10.  Verfahren  nach  einem  der  Anspruche  2  bis  9,  worin  die  photoelektrische  Schicht  eine  Dicke  von  5  bis 
55  30  urn  hat. 
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Revendicatlons 

1.  Sexploitation  d'un  support  revetu  d'un  cote  d'une  couche  d'appret,  et  sur  ladite  couche  d'appret,  d'une 
couche  contenant  I'oxyde  de  zinc  comme  element  predominant,  et  revetu  de  I'autre  cote  d'une  couche 

5  arriere,  ladite  couche  d'appret  ayant  une  resistivite  en  surface  de  I'ordre  de  1x10s  a  1x10Hn  et  ladite 
couche  arriere  ayant  une  resistivite  en  surface  d'un  maximum  de  1x1010n  servant  de  plaque 
electrophotographique  precurseur  de  plaque  lithographique  d'imprimerie  en  systeme  de  developpe- 
ment  direct  a  injection  d'electrons. 

io  2.  Methode  de  developpement  de  plaque  electrophotographique  precurseur  de  plaque  lithographique 
d'imprimerie  comportant 

a)  la  prevision  d'un  support  electroconducteur  revetu  d'un  cote  d'une  couche  d'appret,  et  sur  la 
couche  d'appret,  une  couche  photoconductrice  contenant  I'oxyde  de  zinc  comme  element  predomi- 
nant,  et  revetu  de  I'autre  cote  d'une  couche  arriere,  ladite  couche  d'appret  ayant  une  resistivite  en 

is  surface  de  I'ordre  de  1x10s  a  1x10Hn  et  ladite  couche  arriere  ayant  une  resistivite  en  surface  d'un 
maximum  de  1x1010  0  qui  a  ete  exposee  en  image, 
b)  I'agencement  d'un  electrode  face  a  la  couche  electroconductrice, 
c)  I'apport  d'un  liquide  revelateur  entre  I'electrode  et  la  couche  photoconductrice, 
d)  la  pose  d'un  conducteur  en  contact  avec  la  couche  arriere,  et 

20  e)  en  option  facultative  I'application  d'une  tension  entre  I'electrode  et  le  conducteur. 

3.  Une  methode  telle  que  revendiquee  a  la  revendication  2,  selon  laquelle  la  couche  arriere  comporte  une 
matiere  conductrice  d'electrons  en  matrice  de  resine. 

25  4.  Une  methode  telle  que  revendiquee  a  la  revendication  3,  selon  laquelle  la  couche  conductrice 
d'electrons  est  selectionnee  partir  de  fines  particules  d'oxyde  metallique  de  zinc,  magnesium,  d'etain. 
de  baryum.  d'indium,  de  molybdene,  d'aluminium,  de  titane  et  de  silicium,  des  fines  particules 
d'oxydes  metalliques  cristallins  et  de  leurs  oxydes  metalliques  mixtes  et  de  noirs  de  carbone. 

30  5.  Une  methode  telle  que  revendiquee  a  la  revendication  2,  3  ou  4,  selon  laquelle  la  couche  d'appret  ou  la 
couche  arriere  est  d'une  epaisseur  de  5  a  50u.m. 

6.  Une  methode  telle  que  revendiquee  en  I'une  ou  I'autre  des  revendications  2  a  5,  selon  laquelle  la 
couche  photoconductrice  consiste  d'un  agglomerant  et  de  matiere  photoconductrice. 

35 
7.  Une  methode  telle  que  revendiquee  a  la  revendication  6,  selon  laquelle  I'agglomerant  est  selectionne  a 

partir  de  resines  de  silicone,  de  polystyrene,  d'esters  acides  polyacryliques,  d'esters  acides  polymetha- 
cryliques,  d'acetate  de  polyvinyle,  de  chlorure  de  polyvinyle,  de  butyrale  polyvinyle  et  de  leurs  derives. 

40  8.  Une  methode  telle  que  revendiquee  a  la  revendication  6  ou  7,  selon  laquelle  la  matiere  photoconductri- 
ce  est  une  matiere  inorganique  photoconductrice  selectionnee  a  partir  d'oxyde  de  zinc,  de  sulfure  de 
cadmium  et  d'oxyde  de  titane. 

9.  Une  methode  telle  que  revendiquee  a  la  revendication  6,  7  ou  8,  selon  laquelle  le  rapport  de  matiere 
45  photoconductrice  et  I'agglomerant  est  prevus  en  proportions  de  3:1  a  20:1  par  poids. 

10.  Une  methode  telle  que  revendiquee  a  I'une  ou  I'autre  des  revendications  2  a  9,  selon  lesquelles  la 
couche  photoconductrice  est  d'une  epaisseur  de  5  a  30  urn. 
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