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Description 

Field  of  the  Invention 

5  This  invention  relates  to  the  field  of  electrophotography,  and  more  specifically  to  a  photoconductor,  a  method  of 
making  a  photoconductor,  and  a  drum  shaped  photoconductor  for  use  in  electrophotographic  reproduction  devices  as 
claimed  in  claims  1  ,  6  and  9. 

Background  of  the  Invention 
10 

The  present  invention  relates  to  layered  electrophotographic  photoconductors;  i.e.,  photoconductors  having  a  met- 
al  ground  plane  member  on  which  a  charge  generation  layer  (CGL)  and  a  charge  transport  layer  (CTL)  are  coated,  in 
that  order.  Such  a  photoconductor  may  optionally  include  a  barrier  layer  located  between  the  metal  layer  and  the  CGL, 
and/or  an  adhesion  promoting  subbing  layer  located  intermediate  the  barrier  layer  and  the  CGL,  and/or  an  overcoat 

is  layer  on  the  top  surface  of  the  CTL.  In  photoconductors  of  this  type,  the  charge  generation  function  and  the  charge 
transport  function  are  provided  by  different  discrete  layers  that  are  coated  at  different  times  during  manufacture  of  the 
photoconductor. 

As  used  herein,  the  terms  dark  charge  and  charge  voltage  are  intended  to  mean  the  state  of  a  photoconductor 
area  that  has  been  charged,  but  has  not  been  exposed  to  light.  The  terms  light  charge  and  discharge  voltage  are 

20  intended  to  mean  the  state  of  a  photoconductor  area  that  has  been  charged  and  has  been  subsequently  exposed  to 
light. 

In  use,  such  a  photoconductor  is  maintained  in  the  dark  as  it  is  charged  at  the  charging  station  of  a  reproduction 
device.  The  photoconductor  must  accept  a  high  magnitude  electrical  charge  on  its  outer  surface  at  this  charging  station; 
i.e.,  by  the  use  of  a  charge  corona.  This  initial  charge,  which  is  defined  as  the  dark  charge,  must  not  appreciably 

25  decrease  in  magnitude  with  time  (i.e.,  dark  decay),  and  the  high  magnitude  of  this  initial  charge  must  be  repeatable 
with  extended  photoconductor  usage  or  cycling. 

The  photoconductor's  dark  charge  is  reduced  to  what  is  defined  as  the  white  charge  by  image-forming  radiation 
that  strikes  the  photoconductor  at  the  imaging  station  of  the  reproduction  device.  This  white  charge  must  be  of  a 
relatively  low  magnitude,  and  this  low  magnitude  also  must  be  repeatable  with  extended  photoconductor  usage  or 

30  cycling. 
During  use  in  a  reproduction  device,  the  photoconductor  is  usually  subjected  to  an  erase  source  of  radiation  one 

time  during  each  reproduction  cycle.  This  radiation  is  usually  of  a  spectral  nature  that  can  be  characterized  as  yellow 
light.  In  addition,  initial  manufacture  of  the  photoconductor  and/or  the  reproduction  device,  and  later  servicing  of  the 
reproduction  device  and  the  like,  periodically  causes  the  photoconductor  to  be  exposed  to  ambient  room  light.  Room 

35  light  can  be  characterized  a  white  light,  composed  primarily  of  yellow  and  blue  light.  Room  light  is  sometimes  called 
blue  light  herein. 

An  acceptable  photoconductor  must  maintain  its  electrical  characteristics,  such  as  dark  charge  and  white  charge, 
for  example,  after  being  exposed  to  these  yellow  and  blue  light  sources  (i.e.,  the  photoconductor  must  not  appreciably 
fatigue  as  a  result  of  these  radiation  sources). 

40  The  CGL  of  such  photoconductors  usually  comprises  a  polymeric  binder  containing  a  charge  generation  molecule, 
whereas  the  overlying  CTL  comprises  a  polymeric  binder  containing  a  charge  transport  molecule. 

The  charge  generation  molecules  within  the  CGL  are  sensitive  to  image-forming  radiation,  and  photo  generate 
free  electron-hole  pairs  within  the  CGL  as  a  result  of  such  radiation.  If  the  surface  of  the  photoconductor  has  been 
charged  negatively,  the  electrons  of  the  electron-hole  pairs  migrate  to  the  photoconductor's  ground  plane  as  the  holes 

45  migrate  through  the  CTL  to  the  charged  surface  of  the  photoconductor.  In  this  way,  the  surface  of  the  photoconductor 
is  discharged  to  the  white  charge  level,  and  a  latent  image  is  formed  on  the  surface  of  the  photoconductor. 

The  CTL  is  usually  non-absorbent  of  the  image-  forming  radiation,  and  its  charge  transport  molecules  serve  the 
purpose  of  transporting  holes  to  the  surface  of  the  photoconductor  to  neutralize  the  charge  on  this  surface. 

One  of  the  parameters  limiting  the  performance  of  a  photoconductor  is  the  charge  carrier  mobility  of  the  CTL.  High 
so  mobility  of  radiation  generated  charge  carriers  is  desirable  to  thereby  provide  substantial  discharge  of  the  photocon- 

ductor  in  its  white  voltage  or  charge  area,  and  the  magnitude  of  this  low  charge  state  should  not  vary  appreciably  with 
photoconductor  usage. 

The  photoconductor  in  its  non-radiated  areas  must  maintain  its  initial  dark  charge  or  voltage,  and  the  magnitude 
of  this  high  charge  state  should  not  vary  appreciably  with  photoconductor  usage. 

55  In  addition,  since  the  CTL  is  usually  exposed  to  mechanical  wear  (i.e.,  a  developer  station,  a  transfer  station,  and 
the  like)  the  polymer  of  the  CTL  is  desirably  a  wear-resistant  polymer. 

Prior  art  electrophotographic  photoconductors  have  used  polyester  polymers  and  polycarbonate  polymers  as  bind- 
ers  for  the  CTL  and/or  the  CGL  of  the  photoconductor.  The  prior  art  has  also  used  mixtures  of  polycarbonate  and 
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polyester  as  binders  for  these  layers,  as  well  as  copolymers  thereof. 
We  have  discovered  that  the  use  of  an  ordered  copolyestercarbonate  polymer  (whose  molecular  structure  is  rep- 

resented  in  FIG.  5)  as  the  binder  of  the  photoconductor's  CGL  and  CTL  provides  a  superior  photoconductor.  The 
ordered  copolyestercarbonate  polymer  in  accordance  with  the  invention  must  have  a  critical  range  of  ester  content, 

5  as  will  be  described.  As  a  result,  a  photoconductor  in  accordance  with  the  invention  has  electrical  characteristics  that 
do  not  appreciably  change  upon  being  subjected  to  yellow  and/or  blue  light,  and  the  photoconductor  possesses  good 
mechanical  wear  properties. 

United  States  Patent  4,330,662,  which  is  incorporated  herein  by  reference,  describes  an  ordered  copolyestercar- 
bonate  of  the  type  used  as  a  binder  in  accordance  with  the  present  invention.  The  polymeric  material  described  in  this 

10  patent  is  said  to  have  superior  heat  resistance,  clarity  and  impact  strength,  and  is  said  to  be  useful  for  making  tough 
transparent  films. 

As  used  herein,  the  term  ordered  copolyestercarbonate  is  intended  to  mean  the  material  described  in  United  States 
Patent  4,330,662  and  sold  by  the  Dow  Chemical  Company  as  the  brand  Calibre  (XP  734).  The  ordered  molecular 
structure  of  this  material  is  represented  in  FIG.  5. 

is  An  ordered  copolyestercarbonate  material  of  the  type  described  in  above-mentioned  United  States  Patent 
4,330,662,  and  having  a  critical  range  of  ester  content  in  accordance  with  the  present  invention,  when  used  as  the 
binder  for  the  CTL  and  the  CGL  of  a  layer  photoconductor,  provides  a  superior  electrophotographic  photoconductor, 
as  will  be  described. 

United  States  Patent  4,621  ,038  is  of  interest  in  that  it  describes  a  layered  photoconductor,  and  suggests  that  the 
20  CGL  include  fluorinated  squaraine  compounds  as  the  photo  generation  molecule,  and  lists  a  number  of  binder  polymers 

that  may  be  used  in  the  photoconductor  layers,  including  polycarbonates,  polyesters,  as  well  as  block  random  or  al- 
ternating  copolymers  thereof. 

United  States  Patent  4,612,271  is  of  interest  in  that  it  teaches  a  photosensitive  composition  comprising  azo  com- 
pounds  that  can  be  used  in  optical  disks  and  as  an  electrophotographic  photosensitive  material  and  suggests  that,  as 

25  a  binder,  a  high  molecular  weight  polymer  may  be  used.  A  number  of  polymers  are  listed,  including  polyestercarbonate. 
The  charge  generation  molecule  of  the  present  invention  is  a  squarylium  compound  and  preferably  2,4-bis- 

(4-dimethylamino-2-hydroxyphenyl)  cyclobutene  diylium-1  ,3-diolate  (hereinafter  referred  to  as  OHSQ). 
In  this  regard,  United  States  Patent  3,824,099,  incorporated  herein  by  reference,  is  of  interest  in  that  example  11 

of  the  patent  discloses  the  OHSQ  molecule  used  in  the  present  invention.  This  patent  states  that  polyesters  are  suitable 
30  binders.  The  use  of  polycarbonate  is  also  described. 

The  charge  transport  molecule  of  the  present  invention  is  4-diethylaminobenzaldehyde-1,1-diphenylhydrazone 
(DEH). 

In  this  regard,  United  States  Patent  4,150,987,  incorporated  herein  by  reference,  is  of  interest  in  that  this  patent 
describes  the  use  of  a  hydrazone  in  the  CTL  of  a  photoconductor.  This  patent  suggests  that  a  mixture  of  polyester 

35  resin  and  polycarbonate  resin  be  used  as  a  binder  for  the  CTL. 
This  later  patent  is  also  of  interest  in  that  it  describes  the  use  of  tetrahydrofuran  (THF)  and  toluene  solvents  to 

form  the  coating  ink,  these  solvents  also  being  preferred  solvents  of  the  present  invention. 
JP-A-62-267747  describes  the  use  of  substituted  copolyestercarbonates  as  CGL  &  CTL  binders. 
The  prior  art  of  which  the  present  inventors  are  aware  does  not  teach  the  invention's  critical  range  of  ester  content 

40  for  an  ordered  copolyestercarbonate  CGL  and/or  CTL  binder,  nor  the  new  and  unusual  results  that  flow  from  the  use 
of  the  critical  range(s)  of  the  present  invention. 

Summary  of  the  Invention 

45  The  present  invention  deals  with  and  improves  the  electrical  characteristics  of  electrophotographic  photoconduc- 
tors  in  that  these  characteristics  do  not  change  with  usage,  or  at  least  such  changes  are  minimized.  Exemplary  pho- 
toconductor  electrical  characteristics  are  dark  voltage  and  light,  or  white,  voltage. 

In  use  in  an  electrophotographic  reproduction  device,  the  photoconductor  is  uniformly  surface  charged  to  a  high 
voltage,  such  as  negative  800  volts  DC,  by  the  use  of  a  charge  corona  at  a  charging  station.  The  voltage  to  which  the 

so  photoconductor  is  charged  (i.e.,  its  charge  acceptance)  is  defined  as  the  dark  voltage. 
The  photoconductor  is  maintained  in  the  dark  during  reproduction  usage,  and  is  selectively  discharged  as  the 

photoconductor  passes  through  an  imaging  station.  The  discharged  areas  of  the  photoconductor  are  thereafter  at  an 
exemplary  voltage  level  of  about  -50  volts.  In  this  way,  the  imaging  station  forms  a  latent  image  on  the  photoconductor. 
This  image  is  subsequently  toned,  and  its  toner  image  is  transferred  to  a  sheet  of  substrate  material,  such  as  paper, 

55  as  a  copy  or  print  is  produced  by  the  device.  The  voltage  to  which  the  photoconductor  is  discharged  by  the  imaging 
station  is  defined  as  the  light  voltage. 

These  two  photoconductor  voltage  characteristics  may  undesirably  change  with  usage;  that  is,  the  photoconductor 
may  not  accept  a  full  -800  volt  charge  at  the  charging  station,  and/or  may  not  discharge  to  the  low  -50  volts  at  the 
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imaging  station  after  extended  usage  of  the  photoconductor,  such  as,  for  example,  50,000  or  so  reproduction  cycles. 
In  addition,  servicing  of  the  reproduction  device  many  times  exposes  the  photoconductor  to  ambient  room  light  which 
may  result  in  a  change  in  the  dark  voltage  and/or  light  voltage  characteristic  of  the  photoconductor. 

An  object  of  the  invention  is  to  eliminate  or  reduce  the  change  in  these  and  other  electrical  characteristics  of  an 
5  electrophotographic  photoconductor  that  may  occur  with  reproduction  usage  and/or  room  light  exposure. 

Another  object  of  the  invention  is  to  provide  an  electrophotographic  photoconductor  having  reduced  discharged 
area  fatigue,  such  as  may  be  caused  by  the  erase  lamps  of  a  reproduction  device,  and  reduced  fatigue  upon  exposure 
to  room  light. 

A  further  object  of  the  invention  is  to  provide  a  layered  electrophotographic  photoconductor  having  a  charge  gen- 
10  erating  layer  and  a  charge  transport  layer  carried  by  the  charge  generating  layer,  wherein  the  binder  polymeric  material 

of  the  charge  transport  layer  and  the  charge  generation  layer  comprises  an  ordered  copolyestercarbonate  whose  ester 
content  is  in  the  critical  range  of  about  60  wt.  %  to  about  70  wt.  %.  Within  this  range,  an  ester  content  of  about  70  wt. 
%  is  the  most  preferred. 

As  a  feature  of  the  invention,  a  photoconductor  in  accordance  with  the  invention,  comprises  a  ground  plane  mem- 
15  ber,  a  charge  generating  layer  (CGL)  carried  by  the  ground  plane  member  which  includes  a  material  capable  of  gen- 

erating  hole/electron  pairs  in  the  presence  of  activating  light,  and  a  charge  transport  layer  (CTL)  carried  by  the  charge 
generating  layer  which  includes  a  material  capable  of  transporting  holes  from  the  charge  generating  layer  to  the  ex- 
posed  surface  of  the  charge  transport  layer,  both  of  the  layers  including  a  polymeric  binder  material  comprising  an 
ordered  copolyestercarbonate  whose  ester  content  is  in  the  range  of  about  60  to  70  wt.  %.  Within  this  range,  an  ester 

20  content  of  about  70  wt.  %  is  the  most  preferred. 
As  a  further  feature  of  the  invention,  the  method  of  making  the  photoconductor  includes  the  use  of  non-amine 

solvents  to  form  an  OHSQ  dispersion  for  use  in  coating  the  charge  generation  layer,  and  for  forming  a  4-diethylami- 
nobenzaldehyde-1,1-diphenylhydrazone  (DEH)  solution  for  use  in  coating  the  charge  transport  layer. 

The  CGL  may  be  dispersion  coated  in  the  absence  of  amine  solvents,  and  the  CTL  may  be  solution  coated.  The 
25  resulting  photoconductor  is  found  to  have  the  desirable  properties  of  prior  art  coated  photoconductors  using  amine 

solvents  and,  in  addition,  dark  fatigue  and  white  fatigue  are  minimized. 
These  and  other  objects  and  advantages  of  the  invention  will  be  apparent  to  those  of  skill  in  the  art  upon  reference 

to  the  following  detailed  description  of  the  invention. 

30  Brief  Description  of  the  Drawing 

FIG.  1  is  a  schematic  view  of  a  layered  photoconductor  in  accordance  with  the  invention. 
FIG.  2  is  a  graph  showing  the  dark  fatigue  and  the  light  fatigue  that  may  occur  with  extended  reproduction  usage 

of  the  photoconductor  of  FIG.  1  . 
35  FIG.  3  is  a  graph  showing  the  charging  of  the  photoconductor  of  FIG.  1  at  a  charging  station,  the  subsequent 

discharging  of  the  photoconductor  at  an  imaging  station,  the  developing  of  the  photoconductor's  latent  image  at  a 
developer  station,  and  finally  the  erasing  of  the  photoconductor  at  an  erase  station. 

FIG.  4  discloses  an  embodiment  of  the  invention  in  the  configuration  of  a  drum  photoconductor. 
FIG.  5  is  a  drawing  representing  the  molecular  structure  of  the  ordered  or  repeating  unit  copolyestercarbonate 

40  used  in  the  invention. 
FIG.  6  is  a  table  showing  the  room  light  fatigue  and  the  cycling  fatigue  that  occur  in  photoconductor  samples  A-G. 
FIG.  7  shows  the  dark  charge  and  white  charge  characteristics  of  a  photoconductor  drum  having  a  CGL  in  accord- 

ance  with  the  invention. 

45  Detailed  Description  of  the  Invention 

FIG.  1  is  a  schematic  view  of  a  layered  photoconductor  in  accordance  with  the  invention.  The  invention  will  be 
described  in  relation  to  a  flexible  web  or  belt  photoconductor,  and  in  relation  to  a  drum  photoconductor.  However,  it  is 
to  be  understood  that  the  invention  finds  equal  utility  in  other  forms.  Photoconductors  of  the  invention  find  utility  in 

so  electrophotograhic  reproduction  devices,  such  as  copiers  and  printers,  and  may  be  generally  characterized  as  layered 
photoconductors  wherein  one  layer  (the  CGL)  absorbs  light  and,  as  a  result  thereof,  generates  electrical  charge  carriers, 
whereas  a  second  overlying  layer  (the  CTL)  transports  these  charge  carriers  to  the  exposed  surface  of  the  photocon- 
ductor. 

In  the  photoconductor  of  FIG.  1,  a  flexible  substrate  10  (i.e.,  polyethelene  terephthalate  of  the  Mylar  brand)  is 
55  uniformly  coated  with  a  thin,  uniform  thickness  layer  of  metallic  aluminum  11  .  Aluminum  layer  11  functions  as  an  elec- 

trical  ground  plane. 
Aluminum  layer  11  is  then  coated  with  a  thin,  uniform  thickness,  charge  generation  layer  (CGL)  12  comprising 

polymeric  binder(s)  and  photosensitive  molecules;  i.e.,  an  organic  dye(s). 

4 
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Finally,  a  uniform  thickness  charge  transport  layer  (CTL)  13  is  coated  onto  CGL  12.  Typically,  CTL  13  comprises 
a  polymeric  binder  that  contains  a  charge  transport  molecule(s). 

The  thickness  of  the  various  layers  shown  in  FIG.  1  is  not  critical,  and  is  well  known  to  those  of  skill  in  the  art.  In 
an  exemplary  photoconductor,  ground  plane  layer  11  was  about  0.01  micron  thick,  CGL  12  was  about  0.1  micron  thick, 

5  and  CTL  13  was  in  the  range  of  about  15  to  22  microns  thick.  When  a  barrier  layer  was  used  intermediate  layers  11 
and  12,  this  layer  was  also  about  0.1  micron  thick. 

While  the  details  of  composition  of  the  coating  inks  that  are  used  to  form  the  CGL  and  the  CTL  of  the  present 
invention  are  not  critical,  a  typical  coating  ink  for  the  CGL  may  be  made  as  follows.  Seventeen  grams  of  the  ordered 
copolyestercarbonate  and  an  optional  0.4  grams  of  dispersing  agent  are  dissolved  in  86  grams  of  THF  solvent.  This 

10  solvent  and  8.8  grams  of  OHSQ  are  placed  in  a  jar  that  has  been  half  filled  with  relatively  small  steel  balls.  The  jar  is 
then  placed  on  a  paint  shaker  for  about  2  hours.  The  resulting  dispersion  is  then  diluted  with  249  grams  of  THF  to  form 
the  final  CGL  coating  ink.  This  ink  is  stable  for  a  relatively  longtime,  and  maybe  used  with  a  variety  of  coating  equipment 
to  form  the  CGL. 

A  typical  coating  ink  for  the  CTL  may  be  made  as  follows.  Sixty  grams  of  the  ordered  copolyestercarbonate,  40 
is  grams  of  DEH,  and  optionally  2  drops  of  a  silicone  oil  leveling  agent,  the  brand  DC-200,  are  dissolved  in  500  grams 

of  THF  solvent.  After  adequate  mixing,  the  resulting  solution  comprises  the  final  CTL  coating  ink.  This  ink  is  also  stable 
for  relatively  long  time  periods,  and  may  be  used  with  a  variety  of  coating  equipment  to  form  the  CTL. 

In  operation  within  a  reproduction  device,  a  charge  corona  is  used  to  deposit  a  continuous  layer  of  electrical  charge 
onto  the  exposed  surface  14  of  CTL  13.  For  example,  a  negative  charge  of  about  800  volts  is  applied  to  exposed 

20  surface  14. 
As  a  feature  of  the  present  invention,  the  CTL  includes  a  hydrazone  that  renders  the  photoconductor  resistant  to 

degradation  due  to  effects  of  the  charge  corona  at  the  reproduction  device's  charging  station. 
While  different  charge  sources  can  be  used  at  the  charging  station  when  the  charging  means  is  a  negative  corona, 

it  has  been  sometimes  observed  that  nitrogen  oxide  species  are  produced  by  the  corona.  These  species  tend  to  be 
25  absorbed  by  the  solid  surface  of  the  adjacent  moving  photoconductor.  The  effect  on  reproduction  quality  is  that  of  lower 

image  density,  also  called  image  wash-out. 
We  have  observed  that  the  hydrazone  molecule  2-methyl-4-diethylaminobenzaldehyde,1,1-diphenylhydrazone, 

when  used  as  the  transport  molecule  of  a  photoconductor  CTL  whose  binder  is  ordered  copolyestercarbonate  in  ac- 
cordance  with  the  invention,  provides  excellent  copy/print  quality  in  reproduction  devices  having  a  negative  charge 

30  corona. 
Arrow  15  of  FIG.  1  depicts  the  manner  in  which  image-forming  light  exposure  produces  a  hole-electron  pair  16,17 

within  CGL  12.  The  negative  member  17  of  this  pair  is  attracted  to  positive  polarity  ground  plane  11,  whereas  the 
positive  member  1  6  of  this  pair  migrates  through  CTL  1  3  to  the  negative  polarity  exposed  surface  1  4  of  the  photocon- 
ductor,  thereby  selectively  discharging  surface  14  in  the  image  pattern  of  the  light  image  exposure  that  is  provided  by 

35  the  reproduction  device  (not  shown). 
In  accordance  with  the  invention,  other  well  known  features  may  be  provided  for  the  photoconductor  of  FIG.  1  (i. 

e.,  the  use  of  an  overcoat  on  surface  14,  and/or  the  use  of  a  barrier  layer  intermediate  ground  plane  11  and  CGL  12, 
and/or  the  use  of  an  adhesion-promoting  subbing  layer  immediately  under  CGL  12). 

As  a  feature  of  added  utility,  it  is  desirable  that  CGL  12  contain  a  molecule  that  is  sensitive  to  the  relatively  inex- 
40  pensive  and  reliable  gallium  arsenide  (GaAs)  lasers  that  are  used  in  electrophotograhic  printers.  In  this  regard, 

squarylium  dyes  are  of  interest  since  they  are  sensitive  to  the  near  infrared  radiation  spectrum. 
In  accordance  with  one  feature  of  the  invention,  CGL  12  is  formed  in  a  coating  process  that  uses  a  coating  medium 

or  ink  having  a  relatively  insoluble,  high  purity,  Ames  negative,  OHSQ  dye  pigment  dispersed  in  a  polymer  matrix,  in 
the  absence  of  amine  solvents,  thus  forming  a  fine  particle  dispersion  of  substantial  viscosity.  Innocuous  solvents,  such 

45  as  tetrahydrofuran  (THF),  methylene  chloride  or  toluene  are  used  to  solubilize  the  polymer  matrix.  This  ink  is  then 
coated  onto  aluminum  layer  1  1  ,  to  form  CGL  1  2.  Due  to  the  relatively  high  viscosity  of  the  ink,  the  coating  process  is 
simplified. 

Once  formed  (i.e.,  the  solvent  is  driven  off  by  a  curing  or  a  drying  process),  dispersed  CGL  12  provides  a  higher 
resistance  to  solvents  that  are  thereafter  used  to  coat  CTL  13  than  would  exist  had  CGL  12  been  produced  from  a 

so  coating  solution  containing  amine  solvents. 
CGL  12  is  formed  using  ordered  copolyestercarbonate  as  a  binder.  FIG.  5  represents  the  molecular  structure  of 

this  polymer.  A  preferred  manner  of  preparing  the  ink  dispersion  from  which  CGL  1  2  is  coated  comprised  the  use  of  a 
shaker  mill  having  steel  balls  therein.  A  formulation  of  ordered  copolyestercarbonate  and  THF  solvent  was  warmed  to 
effect  complete  solubility  of  the  polymer  in  the  solvent.  The  resulting  solution  and  a  quantity  of  OHSQ  dye  were  then 

55  placed  in  the  shaker  mill.  The  shaker  mill  was  then  placed  in  a  paint  shaker.  After  thorough  mixing,  the  resulting  dis- 
persion  was  cooled  and  then  diluted  with  additional  THF  solvent.  Sand  mill  equipment  is  considered  to  be  an  alternative 
to  the  use  of  a  shaker  mill  and  paint  shaker. 

The  resulting  dispersion  of  OHSQ  in  the  solvent/polymer  solution  was  then  used  to  coat  CGL  12.  This  dispersion 
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is  of  a  high  viscosity  and,  as  a  result,  the  coating  process  is  simplified. 
When  the  above-mentioned  ordered  copolyestercarbonate  is  used  as  a  binder  or  polymeric  matrix  in  CTL  1  3  that 

contains  a  hydrazone  transport  molecule,  such  as  DEH,  the  CTL  experiences  a  significant  increase  in  room  light  re- 
sistance  (i.e,  significantly  less  room  light  fatigue  is  experienced).  In  addition,  less  fatigue  is  experienced  as  a  result  of 

5  the  reproduction  device's  yellow  erase  lights.  Room  or  white  light  is  considered  to  be  a  composed  of  blue  light  in  the 
400  to  480  nanometer  (nm)  wavelength  range  and  of  yellow  light  in  the  wavelength  above  520  nm. 

When  CTL  1  3  is  not  covered  by  an  overcoat  layer,  and  usage  of  such  a  layer  is  usually  optional,  the  wear  properties 
of  CTL  13  must  be  considered.  Use  of  the  ordered  copolyestercarbonate  of  the  invention  also  provides  outstanding 
wear  characteristics  to  the  photoconductor. 

10  It  is  believed  that  room  light  fatigue  of  CTL  1  3  results  in  part  from  blue  light  absorption  and  in  part  from  yellow  light 
absorption,  and  that  a  resulting  photochemistry  occurs  in  layer  13.  This  photochemistry  is  believed  to  be  the  principle 
cause  of  the  layer's  dark  voltage  drop,  the  layer's  increased  dark  decay  rate,  and  the  layer's  white  voltage  evolution. 
A  major  participant  in  these  undesirable  effects  is  believed  to  be  the  blue  light  fatigue  of  the  transport  molecule  DEH, 
which  molecule  likely  photocyclizes  to  an  indazole  derivative  in  the  presence  of  blue  light  and  air  (02).  It  is  believed 

is  that  this  indazole  derivative  forms  insulating  layers  within  the  CTL,  thus  interfering  with  the  charge  transport  function 
of  the  CTL;  i.e.,  transport  of  charge  carries  (for  example,  holes)  from  an  underlying  CGL  to  the  surface  of  the  CTL  is 
inhibited. 

We  have  found  that  this  photochemical  conversion  to  the  indazole  derivative  is  inhibited  by  the  use  of  a  critical 
range  of  ester  content  within  the  CTL's  ordered  copolyestercarbonate  binder.  As  a  result,  it  is  not  necessary  to  alter 

20  the  structure  of  the  DEH  molecule,  or  the  transport  characteristics  of  this  molecule. 
As  will  be  apparent,  too  high  a  polyester  content  in  the  ordered  copolyestercarbonate  causes  deleterious  effects 

on  the  electrical  properties  of  the  photoconductor,  whereas  too  little  polyester  content  fails  to  inhibit  formation  of  the 
indazole  derivative. 

In  accordance  with  a  feature  of  the  invention,  CTL  13  is  formed  in  a  coating  process  that  uses  a  coating  medium 
25  or  ink  having  DEH  dispersed  in  a  polymer  matrix,  thus  forming  a  solution.  Innocuous  solvents,  such  as  tetrahydrofuran 

(THF)  or  methylene  chloride,  are  used  to  solubilize  the  polymer  matrix.  This  ink  is  then  coated  onto  CGL  12.  Thereafter, 
the  solvent  is  driven  off  by  use  of  a  curing  or  a  drying  process  to  thereby  form  the  operable  CTL. 

FIG.  2  is  useful  in  explaining  the  new  and  unusual  advantages  and  utility  of  the  present  invention.  This  figure  shows 
the  manner  in  which  the  photoconductor's  dark  charge  voltage  20  may  change  with  extended  photoconductor  usage, 

30  as  compared  to  an  ideal  situation  21  ,  and  the  manner  in  which  the  photoconductor's  white  discharge  voltage  22  may 
change  with  extended  photoconductor  usage,  as  compared  to  an  ideal  situation  23.  The  rise  in  photoconductor  dis- 
charge  voltage  that  occurs  with  usage,  as  shown  by  22,  is  sometimes  called  white  evolution. 

As  shown  on  the  FIG.  2  y-axis,  the  photoconductor  initially  accepts  an  800  volt  charge  as  the  photoconductor 
passes  through  the  reproduction  device's  charging  station  (not  shown).  As  this  fully-charged  photoconductor  then 

35  passes  through  the  imaging  station  (not  shown),  the  charge  on  selected  areas  of  the  photoconductor  is  reduced  to  50 
volts,  whereas  the  remainder  of  the  photoconductor  retains  its  800  volt  charge. 

This  charge/image  operation  is  shown  by  discharge  curve  30  of  FIG.  3,  where  time  t1  represents  the  time  at  which 
a  photoconductor  area  passes  through  the  charging  station,  time  t2  represents  the  same  photoconductor  area  subse- 
quently  passing  through  the  imaging  station,  time  t3  represents  the  photoconductor  area  passing  through  a  developing 

40  station  (not  shown)  whereat  toner  deposits  on  the  photoconductor's  latent  image,  and  time  t4  represent  the  photocon- 
ductor  area  passing  through  a  yellow  light  erase  station  (not  shown).  The  time  span  between  t1  and  t2,  for  example, 
is  usually  only  a  fraction  of  a  second. 

Vector  24  of  FIGS.  2  and  3  is  the  development  vector  (i.e.,  it  is  the  voltage  difference  between  the  image/non- 
image  areas  of  the  photoconductor  that  cause  toner  to  selectively  deposit  on  only  the  photoconductor's  latent  image 

45  as  the  photoconductor  passes  through  the  developing  station). 
After  extended  usage  of  the  photoconductor,  which  usage  is  usually  measured  in  thousands  of  reproduction  cycles, 

the  photoconductor  may  experience  fatigue,  as  is  shown  by  20  and  22  of  FIG.  2.  Thus,  after  usage  25  has  been 
experienced,  the  development  vector  has  reduced  in  magnitude  to  that  shown  at  24',  and  the  discharge  curve  30  of 
FIG.  3  has  accordingly  changed.  The  effect  of  usage  fatigue  is  represented  by  arrows  26  and  27,  where  arrow  26  is 

so  dark  fatigue  and  arrow  27  is  white  fatigue. 
The  effect  of  room  light  on  the  photoconductor  of  the  invention  is  of  a  transient  nature;  i.e.,  any  shift  in  the  photo- 

conductor's  development  vector  that  may  occur  as  a  result  of  room  light  exposure  is  restored  by  keeping  the  photo- 
conductor  in  the  dark  after  the  period  of  exposure  to  room  light.  This  phenomenon  is  most  often  experienced  during 
manufacture  of  the  photoconductor  and/or  the  reproduction  device,  and  can  later  on  be  experienced  when  the  repro- 

55  duction  device  covers  are  opened,  as  during  servicing  and  the  like.  This  effect  predominately  appears  as  an  essentially 
step  function  downward  shift  in  curves  20  and  22. 

FIG.  4  discloses  an  embodiment  of  the  invention  in  the  configuration  of  a  drum  photoconductor.  In  this  embodiment 
of  the  invention,  an  aluminum  drum,  a  portion  of  which  is  shown  at  40,  is  first  coated  with  a  polyamide  barrier  layer  41  . 
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This  barrier  layer  is  next  coated  with  a  subbing  layer  42  comprising  a  polymer  that  promotes  coating  adhesion  of  CGL 
43.  Subbing  layer  42  may  comprise  the  ordered  copolyestercarbonate  above  described. 

This  procedure  forms  the  ground  plane  means  40-42  that  next  receives  the  squarylium-containing,  dispersion- 
coated  CGL  43,  as  above  described.  The  top-exposed  surface  of  the  drum  photoconductor  comprises  hydrazone 

5  containing  solution-coated  CTL  44,  as  above  described. 
The  CGL  of  the  present  invention  is  of  added  utility  when  drum  40  comprises  an  electrically  conductive  plastic 

drum.  The  use  of  CGL  43,  which  layer  is  dispersion  coated  from  a  coating  inkthat  includes  non-amine  solvents,  protects 
the  plastic  of  the  drum  from  attack  by  highly  active  solvents,  such  as  amines. 

FIG.  6  demonstrates  the  critical  ranges  of  ester  content  of  the  invention  and  the  effects  that  the  ester  content 
10  produces  in  relation  to  the  photoconductor's  CTL.  All  seven  of  the  photoconductor  samples,  identified  in  column  1  of 

FIG.  6  as  samples  A-G,  had  a  CTL  comprising  40  wt.  %  DEH  and  60  wt.  %  polymeric  binder.  The  CGL  of  these  samples 
comprised  an  amine  coated  OHSQ  layer. 

Note  that  the  CTL  polymeric  binder  of  samples  A  and  G  contained  zero  percent  ester  content  and  100%  ester 
content,  respectively. 

is  Samples  B-F  had  a  CTL  polymer  comprising  the  ordered  copolyestercarbonate  described  above  whose  ester 
content  spanned  the  range  of  about  35  to  90  wt.  %.  Samples  D  and  E  are  the  preferred  samples  of  the  invention  (having 
an  ester  content  in  the  range  of  about  60  to  70  wt.  %),  and  the  most  preferred  is  sample  E  (having  an  ester  content  of 
about  70  wt.  %). 

Fl  G.  6  shows  in  columns  3  and  4  thereof  the  photoconductor  charge  voltage  and  the  discharge  voltage,  respectively, 
20  of  the  photoconductor  samples  when  the  photoconductor  had  experienced  no  prior  room  or  blue  light  fatigue,  and  no 

prior  cycling  or  yellow  light  fatigue. 
All  samples  were  subjected  to  the  same  charge  source  to  produce  columns  3,  5  and  7.  Columns  4,  6  and  8  were 

produced  by  erasing  the  charged  photoconductor  samples  of  columns  3,  5  and  7,  respectively,  using  a  laser  light  source 
of  about  0.4  micro  joules  per  square  centimeter. 

25  Column  3  shows  the  magnitude  of  the  charge  that  the  photoconductor  samples  accepted  as  they  passed  through 
the  charging  station.  All  samples  were  then  subjected  to  the  same  intensity  imaging  station,  and  column  4  shows  the 
voltage  level  to  which  the  sample  was  discharged  as  it  passed  through  the  imaging  station. 

For  example  (see  columns  3  and  4),  sample  D  (63  wt.  %  ester  content)  accepted  an  initial  charge  of  672  volts  and 
was  subsequently  discharged  to  109  volts  by  operation  of  the  imaging  station,  and  sample  E  (69  wt.  %  ester  content) 

30  accepted  an  initial  charge  of  669  volts  and  was  subsequently  discharged  to  104  volts  by  operation  of  the  imaging  station. 
Columns  5  and  6  of  this  table  show  the  photoconductor  charge  voltage  and  the  discharge  voltage,  respectively, 

of  the  samples  after  having  been  exposed  to  thirty  minutes  of  room  light  fatigue  in  the  form  of  a  cool  white  fluorescent 
light  of  an  intensity  of  about  136  micro  watts. 

For  example  (see  columns  5  and  6),  sample  D  accepted  a  charge  of  650  volts  after  experiencing  room  light  fatigue 
35  and  was  subsequently  discharged  to  44  volts  at  the  imaging  station,  whereas  sample  E  accepted  a  charge  of  646  volts 

after  experiencing  room  light  fatigue  and  was  subsequently  discharged  to  36  volts  at  the  imaging  station. 
Note  that  the  above-mentioned  change  that  was  experienced  by  samples  D  and  E  is  typical  of  all  samples.  That 

is,  both  the  fatigued  charge  state  (column  5)  and  the  fatigued  discharge  state  (column  6)  reduce  in  magnitude  as 
compared  to  columns  3  and  4.  This  reduction  tends  to  be  of  a  generally  equal  magnitude  for  both  the  column  3-4 

40  condition  and  the  column  5-6  condition,  so  that  the  development  vector  remains  approximately  the  same  magnitude 
before  and  after  fatigue.  While  not  shown  in  FIG.  6,  after  a  period  of  rest,  all  samples  tend  to  return  from  their  column 
5-6  state  to  their  column  3-4  state  (i.e.,  a  period  of  rest  cures  the  sample  of  its  room  light  fatigue). 

Columns  7  and  8  of  FIG.  6  show  the  charge  and  discharge  states,  respectively,  of  the  same  photoconductor  sam- 
ples  after  having  been  cycled  through  40,000  cycles  of  a  portion  of  a  process  that  duplicated  the  effect  of  the  yellow 

45  erase  lights  (i.e.  columns  7  and  8  show  the  effect  of  yellow  light  fatigue).  Again  noting  samples  D  and  E  (i.e.,  an  ester 
content  in  the  range  of  about  60  to  70  wt.  %),  sample  D  accepted  a  charge  of  619  volts  and  was  discharged  to  213 
volts,  whereas  sample  E  accepted  a  charge  of  604  volts  and  was  discharged  to  179  volts. 

As  will  be  appreciated  by  those  of  skill  in  the  art,  an  analysis  of  FIG.  6  enables  one  to  eliminate  certain  samples 
as  viable  photoconductor  candidates. 

so  Considering  sample  A  of  FIG.  6  (i.e.,  the  zero  percent  ester  content  sample)  it  can  be  seen  that  this  sample  is 
unacceptable  in  that  after  being  subjected  to  room  light  fatigue  (columns  5  and  6),  the  sample's  white  charge  voltage 
was  an  unusable  high  230  volts  (see  curve  28  of  FIG.  2,  for  example). 

Considering  sample  G  of  FIG.  6  (i.e.,  the  100%  ester  content  sample),  it  can  be  seen  that  this  sample  is  unaccept- 
able  in  that  after  being  subjected  to  room  light  fatigue  (column  5),  the  sample's  dark  charge  voltage  was  an  unusable 

55  low  448  volts  (see  curve  20  of  FIG.  2,  for  example). 
While  samples  B  and  C  of  FIG.  6  are  usable  in  a  reproduction  device,  they  have  some  undesirable  characteristics. 
Sample  B  has  an  unusually  high  discharge  voltage  of  237  volts  (column  8),  and  this  may  result  in  poor  image 

quality  after  an  extended  period  of  usage.  Note  that  for  this  sample  the  initial  development  vector  is  546  volts  (678 
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minus  132),  but  that  the  magnitude  of  this  vector  drops  to  388  volts  (625  minus  237)  after  40K  cycles  of  yellow  light 
exposure. 

Sample  C  not  only  has  a  similar  usage  fatigue  characteristic  but,  additionally,  this  sample  has  the  highest  of  all 
initial  discharge  voltage  values  (column  4)  and  its  discharge  voltage  after  room  light  fatigue  (column  6)  is  quite  high, 

5  as  was  above  mentioned  relative  sample  A. 
Sample  F  is  subject  to  the  same  comment  as  sample  B,  but  its  main  fault,  rendering  the  sample  not  within  the 

invention,  appears  as  a  result  of  cycling  under  yellow  light  exposure  (columns  7  and  8). 
Samples  D  and  E  are  the  preferred  examples  of  the  invention  and,  of  these,  sample  E  is  the  most  preferred.  In 

samples  B-E,  the  charge  voltage  is  uniformly  high  (columns  3,  5  and  7),  the  discharge  voltage  is  uniformly  of  a  usable 
10  low  level  (columns  4,  6  and  8)  and  while  the  development  vector  changes  in  magnitude  with  both  room  light  and  yellow 

light  fatigue,  these  changes  in  magnitude  are  manageable  in  a  reproduction  device. 
Thus,  from  FIG.  6  it  is  determined  that  the  ester  content  of  the  ordered  copolyestercarbonate  binder  of  the  CTL 

about  60  to  70  wt.  %  (samples  D  and  E),  and  preferably  at  about  70  wt.  %  (sample  E). 
As  mentioned  previously,  an  advantage  of  the  -present  invention  is  that  squarylium  CGL  coating  dispersions  that 

is  do  not  contain  corrosive  amine  solvents  may  be  prepared,  thus  providing  a  chemically  stable  coating  ink  and  a  cost- 
effective  coating  process.  Prior  to  the  present  invention,  it  was  necessary  to  solubilize  the  insoluble  OHSQ  by  combining 
it  with  with  an  amine  to  form  a  colorless  soluble  complex.  This  solution  was  then  mixed  with  a  binder  polymer  and 
solvent  to  form  the  CGL  coating  ink.  In  this  prior  art  arrangement,  corrosion  containment  was  required  due  to  the 
chemical  activity  of  the  amines. 

20  The  present  invention  disperses  the  insoluble  squarylium  in  a  solvent/polymer  matrix  of  the  above-mentioned 
ordered  copolyestercarbonate  having  an  ester  content  in  the  range  of  about  60  to  70  wt.  %.  and  preferably  at  the  high 
end  of  this  range;  for  example,  about  70  wt.  %.  This  produces  a  fine  particle  coating  dispersion  of  substantial  viscosity 
and  low  chemical  activity.  The  high  viscosity  of  this  coating  dispersion  is  an  advantage  in  that  the  coating  process 
working  window  is  increased  in  size.  Because  the  coating  ink  is  chemically  inactive,  it  may  be  stored  for  up  to  two 

25  weeks  prior  to  coating  use.  In  addition,  the  photoconductor's  dispersion  coated  CGL  exhibits  greater  resistance  to  the 
solvents  that  are  contained  in  the  subsequently  coated  CTL. 

FIG.  7  shows  the  dark  charge  curve  50  and  the  white  charge  curve  51  (similar  to  20  and  22  of  FIG.  2)  for  a 
photoconductor  drum  of  the  type  shown  in  FIG.  4.  The  CGL  of  this  drum  was  about  0.1  to  0.2  microns  thick,  and  the 
CTL  was  of  the  above-mentioned  type  containing  the  ordered  copolyestercarbonate  of  the  invention.  Since  charging 

30  and  sensitivity  of  a  photoconductor  using  this  CGL  is  directly  related  to  the  amount  of  squarylium  dye  present,  the 
polymer-to-dye  ratio  must  be  carefully  controlled  in  the  above-given  exemplary  CGL  coating  ink  formulation. 

As  can  be  seen  from  FIG.  7,  the  photoconductor  drum  exhibited  excellent  dark  fatigue  and  light  fatigue  character- 
istics. 

The  present  invention  has  been  described  with  reference  to  various  embodiments  thereof.  However,  the  scope 
35  and  content  of  the  invention  is  to  be  limited  only  by  the  following  claims. 

Claims 

40  1.  An  electrophotographic  photoconductor  having  reduced  discharged-area  fatigue  and  reduced  fatigue  upon  expo- 
sure  to  room  light,  comprising: 

a  charge  generating  layer  including  a  squarylium  charge  generating  compound  capable  of  generating  hole/ 
electron  pairs  in  the  presence  of  activating  radiation,  and 

45 
a  charge  transport  layer  carried  by  said  charge  generating  layer  and  including  a  compound  capable  of  trans- 
porting  generated  holes  from  said  charge  generating  layer  to  the  exposed  surface  of  said  charge  transport 
layer,  wherein  said  charge  transport  compound  is  2-methyl-4-diethylamino-benzaldehyde-1  ,  1  -diphenylhydra- 
zone, 

50 
said  charge  generation  layer  and  said  charge  transport  layer  including  a  polymeric  binder  material  comprising 
an  ordered  copolyestercarbonate  whose  ester  content  is  in  the  range  of  about  60  to  70  wt.  %. 

2.  A  photoconductor  according  to  claim  1  wherein  the  copolyestercarbonate  has  an  ester  content  of  about  70  wt.  %. 
55 

3.  A  photoconductor  according  to  claim  1  or  claim  2  wherein  the  copolyestercarbonate  has  the  repeating  unit: 
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A  photoconductor  according  to  any  preceding  claim  wherein  the  squarylium  compound  is  2,4-bis-(4-dimethylamino- 
2-hydroxyphenyl)-cyclobutene  diylium-1  ,3-diolate. 

A  photoconductor  according  to  any  preceding  claim  which  includes  a  ground  plane  member  which  carries  the 
charge  generating  layer. 

A  method  of  making  a  layered  electrophotographic  photoconductor  according  to  claim  1  which  comprises: 

providing  a  ground  plane  member, 

mixing  an  ordered  copolyestercarbonate  whose  ester  content  is  in  the  range  of  about  60  to  70  wt.  %  in  a  first 
solvent  to  form  a  first  solution, 

mixing  a  squarylium  charge  generating  compound  in  said  first  solution  to  form  a  coating  dispersion  in  the 
absence  of  amines, 

coating  said  coating  dispersion  on  said  ground  plane  member  to  form  a  charge  generating  layer  on  said  ground 
plane  member,  and  subsequently  processing  said  charge  generation  layer  to  drive  off  said  first  solvent, 

mixing  an  ordered  copolyestercarbonate  whose  ester  content  is  in  the  range  of  about  60  to  70  wt.  %  in  a 
second  solvent  to  form  a  second  solution, 

mixing  the  2-methyl-4-diethylaminobenzaldehyde-1  ,  1  -diphenylhydrazone  charge  transport  compound  in  said 
second  solution  to  form  a  coating  solution,  and 

coating  said  coating  solution  on  said  charge  generating  layer  to  form  a  charge  transport  layer  on  said  charge 
generating  layer,  and  subsequently  processing  said  charge  transport  layer  to  drive  off  said  second  solvent. 

A  method  according  to  claim  6  wherein  said  squarylium  charge  generation  compound  is  as  defined  in  claim  4. 

A  method  according  to  claim  6  or  claim  7  wherein  said  first  and  second  solvents  are  tetrahydrofuran. 

A  drum  shaped  electrophotographic  photoconductor  for  use  in  an  electrophotographic  reproduction  device,  com- 
prising, 

an  aluminum  drum, 

a  polyamide  barrier  layer  coated  on  the  exterior  aluminum  surface  of  said  drum, 

a  polymeric  subbing  layer  coated  on  said  barrier  layer, 

a  squarylium  compound-containing,  dispersion-coated,  charge  generating  layer  coated  on  said  subbing  layer 
and  including  an  ordered  copolyestercarbonate  having  an  ester  content  in  the  range  of  about  60  to  about  70 
wt.  %  as  a  binder,  and 

a  solution-coated,  charge  transport  layer  coated  on  said  charge  generating  layer  and  including  said  ordered 
copolyestercarbonate  as  a  binder  and  wherein  the  charge  transport  compound  is  2-methyl-4-diethylaminoben- 
zaldehyde-1  ,  1  -diphenylhydrazone. 

9 
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10.  A  photoconductor  according  to  claim  9  wherein  said  subbing  layer  comprises  said  ordered  copolyestercarbonate. 

11.  A  photoconductor  according  to  claim  10  wherein  said  ordered  copolyestercarbonate  has  an  ester  content  of  about 
70  wt.  %. 

Patentanspriiche 

1.  Elektrophotographischer  Photoleiter,  der  eine  verminderte  Ermudung  des  entladenen  Bereichs  und  eine  vermin- 
derte  Ermudung  beim  Aussetzen  gegenuber  Raumlicht  aufweist,  umfassend: 

eine  ladungserzeugende  Schicht,  die  eine  ladungserzeugenden  Squaryliumverbindung  einschlieBt,  die  in  der 
Lage  ist,  Loch/Elektron-Paare  in  Gegenwart  von  aktivierender  Strahlung  zu  erzeugen,  und 

eine  Ladungstransportschicht,  die  von  der  ladungserzeugenden  Schicht  getragen  wird  und  eine  Verbindung 
umfaBt,  die  in  der  Lage  ist,  die  erzeugten  Locher  von  der  ladungserzeugenden  Schicht  zu  der  exponierten 
Oberflache  der  Ladungstransportschicht  zu  transportieren,  worin  die  Ladungstransportverbindung  2-Methyl- 
4-diethylaminobenzaldehyd-1  ,  1  -diphenylhydrazon  ist, 

wobei  die  ladungserzeugende  Schicht  und  die  Ladungstransportschicht  ein  polymeres  Bindematerial  ein- 
schlieBen,  das  ein  geordnetes  Copolyestercarbonat  umfaBt,  dessen  Estergehalt  im  Bereich  von  etwa  60  bis 
70  Gew.-%  liegt. 

2.  Photoleiter  nach  Anspruch  1  ,  in  dem  das  Copolyestercarbonat  einen  Estergehalt  von  etwa  70  Gew.-%  besitzt. 

3.  Photoleiter  nach  Anspruch  1  oder  Anspruch  2,  in  dem  das  Copolyestercarbonat  die  folgende  wiederkehrende 
Einheit  aufweist: 

4.  Photoleiter  nach  irgendeinem  vorhergehenden  Anspruch,  in  dem  die  Squaryliumverbindung  2,4-Bis(4-dimethyl- 
amino-2-hydroxyphenyl)-cyclobutendiylium-1  ,3-diolat  ist. 

5.  Photoleiter  nach  irgendeinem  vorhergehenden  Anspruch,  der  ein  ebenes  Grundelement  umfaBt,  das  die  ladungs- 
erzeugende  Schicht  tragt. 

6.  Verfahren  zur  Herstellung  eines  beschichteten  elektrophotographischen  Photoleiters  nach  Anspruch  1,  das  um- 
faBt: 

Bereitstellen  eines  ebenen  Grundelements, 

Mischen  eines  geordneten  Copolyestercarbonates,  dessen  Estergehalt  im  Bereich  von  etwa  60  bis  70  Gew- 
%  in  einem  ersten  Losungsmittel  liegt,  urn  eine  erste  Losung  zu  bilden, 

Mischen  einer  ladungserzeugenden  Squaryliumverbindung  in  die  erste  Losung,  urn  eine  Beschichtungsdi- 
spersion  in  Abwesenheit  von  Aminen  zu  bilden, 

Aufbringen  der  Beschichtungsdispersion  auf  das  ebene  Grundelement  unter  Bildung  einer  ladungserzeugen- 
den  Schicht  auf  dem  ebenen  Grundelement  und  anschlieBendes  Behandeln  der  ladungserzeugenden  Schicht, 
urn  das  erste  Losungsmittel  abzuziehen, 

Mischen  eines  geordneten  Copolyestercarbonates,  dessen  Estergehalt  im  Bereich  von  etwa  60  bis  70  Gew- 
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%  liegt,  in  ein  zweites  Losungsmittel,  urn  eine  zweite  Losung  zu  bilden, 

Mischen  der  2-Methyl-4-diethylaminobenzaldehyd-1  ,1  -diphenylhydrazon-Ladungstransportverbindung  in  die 
zweite  Losung,  urn  eine  Beschichtungslosung  zu  bilden,  und 

5 
Aufbringen  der  Beschichtungslosung  auf  die  ladungserzeugende  Schicht,  urn  eine  Ladungstransportschicht 
auf  der  ladungserzeugenden  Schicht  zu  bilden,  und  anschlieBendes  Behandeln  der  Ladungstransportschicht, 
urn  das  zweite  Losungsmittel  abzuziehen. 

10  7.  Verfahren  nach  Anspruch  6,  bei  dem  die  ladungserzeugende  Squaryliumverbindung  so  ist,  wie  in  Anspruch  4 
definiert. 

8.  Verfahren  nach  Anspruch  6  oder  Anspruch  7,  bei  dem  das  erste  und  zweite  Losungsmittel  Tetrahydrofuran  ist. 

is  9.  Zylinderformiger  elektrophotographischer  Photoleiter  zur  Verwendung  in  einer  elektrophotographischen  Repro- 
duktionsvorrichtung,  umfassend 

einen  Aluminiumzylinder, 

20  eine  Polyamid-Barriereschicht,  die  auf  das  AuBere  der  Aluminiumoberflache  des  Zylinders  aufgebracht  ist, 

eine  polymere  Unterschicht,  die  auf  die  Barriereschicht  aufgebracht  ist, 

eine  Squaryliumverbindung-haltige  dispersionsbeschichtete  ladungserzeugende  Schicht,  die  auf  die  Unter- 
25  schicht  aufgebracht  ist  und  ein  geordnetes  Copolyestercarbonat  umfaBt,  das  einen  Estergehalt  im  Bereich 

von  etwa  60  bis  etwa  70  Gew.-%  als  Bindemittel  aufweist,  und 

eine  losungsbeschichtete  Ladungstransportschicht,  die  auf  die  ladungserzeugende  Schicht  aufgebracht  ist 
und  das  geordnete  Copolyestercarbonat  als  Bindemittel  einschlieBt  und  in  der  die  Ladungstransportverbin- 

30  dung  2-Methyl-4-diethylaminobenzaldehyd-1  ,  1  -diphenylhydrazon  ist. 

10.  Photoleiter  nach  Anspruch  9,  in  dem  die  Unterschicht  das  geordnete  Copolyestercarbonat  umfaBt. 

11.  Photoleiter  nach  Anspruch  10,  in  dem  das  geordnete  Copolyestercarbonat  einen  Estergehalt  von  etwa  70  Gew- 
35  %  besitzt. 

Revendications 

40  1  .  Photoconducteur  electrophotographique  presentant  une  fatigue  reduite  en  zone  dechargee,  et  une  fatigue  reduite 
en  exposition  a  la  lumiere  ambiante,  comprenant  : 

une  couche  generatrice  de  charge  contenant  un  compose  generateur  de  charge  capable  de  generer  des 
paires  trou/electron  en  presence  d'une  radiation  activante,  et 

45  -  une  couche  de  transport  de  charge  par  ladite  couche  generatrice  de  charge,  et  contenant  un  compose  capable 
de  transporter  les  trous  generes  depuis  ladite  couche  generatrice  de  charge,  vers  la  surface  exposee  de  ladite 
couche  de  transport  de  charge,  dans  laquelle  le  compose  transporteur  de  charge  est  la  2-methyl-4-diethyla- 
minobenzaldehyde-1  ,  1  -diphenylhydrazone, 

so  ladite  couche  generatrice  de  charge  et  ladite  couche  de  transport  de  charge  comprenant  un  materiau  polymere 
liant  contenant  un  copolyestercarbonate  ordonne,  dont  la  teneur  en  ester  est  de  I'ordre  de  60  %  environ,  a  70  % 
en  poids. 

2.  Photoconducteur  selon  la  revendication  1,  dans  lequel  le  copolyestercarbonate  a  une  teneur  en  ester  d'environ 
55  70  %  en  poids. 

3.  Photoconducteur  selon  la  revendication  1,  ou  la  revendication  2,  dans  lequel  le  copolyestercarbonate  comporte 
I'unite  repetitive  : 
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5 

4.  Photoconducteur  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  compose  squarylium  est 
10  le  2,4-bis-(4-dimethylamino-2-hydroxyphenyl)cyclobutenediylium-1  ,3-diolate. 

5.  Photoconducteur  selon  I'une  quelconque  des  revendications  precedentes,  qui  comprend  un  element  de  base  plan 
qui  porte  la  couche  generatrice  de  charge. 

is  6.  Methode  de  preparation  d'un  photoconducteur  electrophotographique  selon  la  revendication  1  ,  qui  comprend  : 

la  mise  a  disposition  d'un  element  de  base  plan, 
le  melange  d'un  copolyestercarbonate  ordonne  dont  la  teneur  en  ester  est  de  I'ordre  de  60  %  environ,  a  70 
%  en  poids,  a  un  premier  solvant  pour  former  une  premiere  solution, 

20  -  le  melange  d'un  compose  squarylium  generateur  de  charge,  a  ladite  premiere  solution  pour  former  une  dis- 
persion  de  revetement,  en  I'absence  d'amines, 
I'application  de  ladite  dispersion  de  revetement  sur  ledit  element  de  base  plan,  et  ensuite,  la  transformation 
de  ladite  couche  generatrice  de  charge  pour  chasser  ledit  premier  solvant, 
le  melange  d'un  copolyestercarbonate  ordonne  dont  la  teneur  en  ester  est  de  I'ordre  de  60  %  environ,  a  70 

25  %  en  poids,  a  un  second  solvant  pour  former  une  seconde  solution, 
le  melange  du  compose  de  transport  de  charge  2-methyl-4-diethylaminobenzaldehyde-1  ,  1  -phenylhydrazone 
a  ladite  seconde  solution  pour  former  une  solution  de  revetement,  et 
I'application  de  ladite  solution  de  revetement  sur  ladite  couche  generatrice  de  charge  pour  former  une  couche 
de  transport  de  charge  sur  ladite  couche  generatrice  de  charge,  et  ensuite,  la  transformation  de  ladite  couche 

30  de  transport  de  charge  pour  chasser  ledit  second  solvant. 

7.  Methode  selon  la  revendication  6,  dans  laquelle  ledit  compose  de  generation  de  charge  squarylium  est  tel  que 
defini  dans  la  revendication  4. 

35  8.  Methode  selon  la  revendication  6,  ou  la  revendication  7,  dans  laquelle  lesdits  premier  et  second  solvants,  sont  le 
tetrahydrofurane. 

9.  Photoconducteur  electrophotographique  en  forme  de  tambour,  pour  I'utilisation  dans  un  dispositif  de  reproduction 
electrophotographique  comprenant  : 

40 
un  tambour  d'aluminium, 
une  couche  barriere  de  polyamide,  appliquee  sur  la  surface  exterieure  en  aluminium,  dudit  tambour, 
une  sous-couche  polymere  appliquee  sur  ladite  couche  barriere, 
une  couche  generatrice  de  charge,  contenant  un  compose  squarylium,  appliquee  sur  ladite  sous-couche,  et 

45  comprenant  en  tant  que  liant,  un  copolyestercarbonate  ordonne  ayant  une  teneur  en  ester  de  I'ordre  de  60  % 
environ,  a  70  %  environ,  en  poids,  et 
une  couche  de  transport  de  charge,  appliquee  par  une  solution  sur  ladite  couche  generatrice  de  charge,  et 
contenant  en  tant  que  liant,  ledit  copolyestercarbonate  ordonne,  et  dans  laquelle  le  compose  de  transport  de 
charge  est  la  2-methyl-4-diethylaminobenzaldehyde-1  ,1  -diphenylhydrazone. 

50 
10.  Photoconducteur  selon  la  revendication  9,  dans  lequel  ladite  sous-couche  comprend  ledit  copolyestercarbonate 

ordonne. 

11.  Photoconducteur  selon  la  revendication  10,  dans  lequel  ledit  copolyestercarbonate  ordonne  a  une  teneur  en  ester 
55  de  70  %  environ,  en  poids. 
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