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(S)  Electrophotographic  member,  process  cartridge  and  electrophotographic  apparatus  having  the 
electrophotographic  photosensitive  member. 

(57)  An  electrophotographic  photosensitive  member,  a  process  cartridge  having  the  electrophotographic 
photosensitive  member  and  an  electrophotographic  apparatus  are  provided.  The  electrophotographic 
photosensitive  member  has  a  conductive  substrate  and  a  photosensitive  layer  thereon,  wherein  the 
photosensitive  layer  contains  a  disazo  pigment  represented  by  the  following  formula  (1)  : 

A , -N=N-feV(CH=CH)„-CH4-fe>-N=N-A2  ( O  

<o 
IO  wherein  to  Rs  are  the  same  or  different  and  are  each  a  hydrogen  atom,  a  halogen  atom,  an  alkyl  group 
^   or  an  alkoxy  group,  n  is  a  positive  integer,  Â  and  A2  are  the  same  or  different  and  are  each  a  coupler 
IO  residual  group  having  a  phenolic  hydroxyl  group,  and  at  least  one  of  Â  and  A2  is  a  coupler  residual 
<D  group  represented  by  the  following  formula  (2)  : 
O  
Q_ 
LU 
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Z  i  p n  /K/x 
HO  CO-NHC-N  ?  r   ̂ \  
M   \   

(  '  

wherein  is  a  residual  group  forming  a  polycyclic  aromatic  ring  or  a  heterocyclic  ring  by  condensing 
with  a  benzene  ring,  R9  and  R10  are  the  same  or  different  and  are  each  a  hydrogen  atom,  an  alkyl  group, 
an  aryl  group,  an  aralkyl  group,  a  heterocyclic  group  or  a  residual  group  forming  a  cyclic  amino  group 
by  bonding  together,  and  is  an  oxygen  atom  or  a  sulfur  atom. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

5  The  present  invention  relates  to  an  electrophotographic  photosensitive  member,  and  more  particularly  to 
an  electrophotographic  photosensitive  member  comprising  a  photosensitive  layer  containing  a  disazo  pigment 
having  a  specific  structure,  and  to  a  process  cartridge  and  an  electrophotographic  apparatus  having  the  elec- 
trophotographic  photosensitive  member. 

10  Related  Background  Art 

Electrophotographic  photosensitive  members  having  an  organic  photoconductive  materials  have  advan- 
tages  in  that  their  productivity  is  satisfactory,  their  cost  can  be  reduced  relatively  and  their  color  sensitivity 
can  desirably  be  controlled  by  adequately  selecting  the  pigment  or  dye  used.  Therefore,  various  studies  of  such 

15  electrophotographic  photosensitive  members  has  been  carried  out.  In  particular,  a  function-separated-type 
photosensitive  member  has  been  developed  by  which  poor  sensitivity  and  unsatisfactory  durability  that  have 
been  experienced  with  the  conventional  organic  electrophotographic  photosensitive  member  can  be  over- 
come.  The  foregoing  function-separated-type  photosensitive  member  has  a  charge  generating  layer  which 
contains  charge  generating  materials,  such  as  an  organic  photoconductive  pigment  and  dye,  and  a  charge 

20  transporting  layer  which  contains  charge  transporting  materials,  such  as  photoconductive  polymers  and  low- 
molecular  weight  organic  photoconductive  materials. 

The  azo  pigments  have,  among  the  organic  photoconductive  materials,  excellent  photoconductivity  and 
various  kinds  of  them  can  be  relatively  easily  obtained  by  combining  amine  components  and  coupler  compo- 
nents.  Therefore,  various  pigments  have  been  disclosed,  for  example,  in  Japanese  Patent  Laid-Open  No.  56- 

25  116040,  Japanese  Patent  Laid-Open  No.  61-231052,  Japanese  Patent  Laid-Open  No.  62-267363,  and  Japa- 
nese  Patent  Laid-Open  No.  63-264762. 

In  recent  years,  however,  there  have  been  demands  for  higher  image  quality  and  more  excellent  durability. 
To  meet  these  demands,  electrophotographic  photosensitive  members  having  higher  sensitivity,  more  excel- 
lent  electrophotographic  characteristics,  even  when  repeatedly  used  and  having  excellent  environment  stability 

30  have  been  desired. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  an  object  of  the  present  invention  is  to  provide  an  electrophotographic  photosensitive  member 
35  having  excellent  sensitivity. 

Another  object  of  the  present  invention  is  to  provide  an  electrophotographic  photosensitive  member  having 
stable  and  excellent  potential  characteristics  even  after  repeated  use  or  use  in  a  variety  of  environments. 

Another  object  of  the  present  invention  is  to  provide  a  process  cartridge  and  an  electrophotographic  ap- 
paratus  having  the  foregoing  electrophotographic  photosensitive  member. 

40  According  to  one  aspect  of  the  present  invention,  there  is  provided  an  electrophotographic  photosensitive 
member  comprising: 

a  conductive  substrate  and  a  photosensitive  layer  thereon, 
said  photosensitive  layer  containing  a  disazo  pigment  represented  by  the  following  formula  (1): 

45  Ri  R,  CNR,  Rt 

A , - N = N - ^ - ( C H = a f l „ - C H = C - ^ - N = N - A 2   (  1  ^ 

R-3  R,  R7  Rg 

50 
wherein  R̂   to  R8  are  the  same  or  different  and  are  each  a  hydrogen  atom,  a  halogen  atom,  an  alkyl  group  or 
an  alkoxy  group,  n  is  a  positive  integer,  Â  and  A2  are  the  same  or  different  and  are  each  a  coupler  residual 
group  having  a  phenolic  hydroxyl  group,  and  at  least  one  of  Â  and  A2  is  a  coupler  residual  group  represented 
by  the  following  formula  (2): 

55 
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Zi  n n  , \  
HO  CO-NHC-N  ?  (  \  

wherein  Xi  is  a  residual  group  forming  a  polycyclic  aromatic  ring  or  a  heterocyclic  ring  by  condensing  with  a 
benzene  ring,  R9  and  R10  are  the  same  or  different  and  are  each  a  hydrogen  atom,  an  alkyl  group,  an  aryl  group, 
an  aralkyl  group,  a  heterocyclic  group  or  a  residual  group  forming  a  cyclic  amino  group  by  bonding  together, 
and  Zi  is  an  oxygen  atom  or  a  sulfur  atom. 

According  to  another  aspect  of  the  present  invention,  there  is  provided  a  process  cartridge  and  an  elec- 
trophotographic  apparatus  having  the  foregoing  electrophotographic  photosensitive  member. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  view  which  illustrates  the  structure  of  an  electrophotographic  apparatus  having  a 
process  cartridge  including  an  electrophotographic  photosensitive  member  according  to  the  present  in- 
vention;  and 
Fig.  2  is  block  diagram  which  illustrates  a  facsimile  machine  having  the  electrophotographic  photosensitive 
member  according  to  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

An  electrophotographic  photosensitive  member  according  to  the  present  invention  has  a  photosensitive 
layer  containing  a  disazo  pigment  represented  by  the  following  formula  (1): 

R<  CNR,  R( 
A.-N=N-teS-(CH=CH)  „-CH-C-feVN-N-A 

R.3  R  ̂ R7  Rs 

wherein  R̂   to  Rg  are  the  same  or  different  and  are  each  a  hydrogen  atom,  a  halogen  atoms,  an  alkyl  groups 
or  an  alkoxy  groups,  n  is  a  positive  integer,  Â  and  A2are  the  same  or  different  and  are  each  a  coupler  residual 
group  having  a  phenolic  hydroxyl  group,  and  at  least  one  of  Â  and  A2  is  a  coupler  residual  group  represented 
by  the  following  formula  (2) 

Zi  p 
HO  C O - N H C - / ^  

wherein  X̂  a  residual  group  forming  a  polycyclic  aromatic  ring  or  a  heterocyclic  ring  by  condensing  with  a  ben- 
zene  ring,  R9  and  R10  are  the  same  or  different  and  are  each  a  hydrogen  atom,  an  alkyl  group,  an  aryl  group, 
an  aralkyl  group,  an  heterocyclic  group  or  a  residual  group  forming  a  cyclic  amino  group  by  bonding  together, 
and  Zi  is  an  oxygen  atom  or  a  sulfur  atom. 

The  halogen  atom  represented  by  R̂   to  R8  is  exemplified  by  fluorine  atom,  chlorine  atom,  bromine  atom 
and  iodine  atom.  The  alkyl  group  is  exemplified  by  methyl,  ethyl  and  propyl  group.  The  alkoxy  group  is  exem- 
plified  by  methoxy,  ethoxy  and  propoxy  group.  It  is  preferable  that  R̂   to  R$  are  hydrogen  atoms.  Furthermore, 
it  is  preferable  that  n,  which  is  a  positive  integer  and  not  less  than  1,  is  an  integer  from  1  to  6. 

Ai  and  A2  are  each  a  coupler  residual  group  having  a  phenolic  hydroxyl  group.  The  coupler  residual  group 
is  a  group  corresponding  to  a  part  of  a  coupler  component  bonding  an  azo  group  by  a  coupling  of  a  disazo 
component  and  the  coupler  component  in  order  to  synthesize  a  disazo  pigment.  In  the  present  invention,  at 
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least  one  of  Â  and  A2  is  a  coupler  residual  group  represented  by  the  formula  (2).  In  the  formula  (2),  the  polycyclic 
aromatic  ring  represented  byX  ̂ and  formed  by  condensing  with  benzene  rings  is  exemplified  by  a  naphthalene 
ring  and  an  anthracene  ring,  while  the  heterocyclic  ring  may  be  a  carbazole  ring,  benzocarbazole  ring  or  di- 
benzocarbazole  ring.  The  alkyl  group  represented  by  R9  and  R10  is  exemplified  by  methyl  group,  ethyl  group 
and  propyl  group.  The  aryl  group  is  exemplified  by  phenyl  group,  naphthyl  group  and  anthryl  group.  The  aralkyl 
group  is  exemplified  by  benzyl  group  and  phenethyl  group.  The  heterocyclic  group  is  exemplified  by  pyridyl 
group,  trienyl  group,  thiazolyl  group,  carbazolyl  group,  benzoimidazolyl  group  and  benzothiazolyl  group.  The 
cyclic  amino  group  is  exemplified  by  pyrrolyl  group,  indolyl  group,  carbazolyl  group,  imidazolyl  group,  benzoi- 
midazolyl  group,  pyrazolyl  group,  phenothiazinyl  group  and  phenoxyazinyl  group. 

Ri  to  R10  and  X̂  may  have  one  or  more  substituents  exemplified  by  an  alkyl  group  such  as  methyl  group, 
ethyl  group  or  propyl  group;  an  alkoxy  group  such  as  methoxy  group,  ethoxy  group  or  propoxy  group;  a  halogen 
atom  such  as  fluorine  atom,  chlorine  atom,  bromine  atom  or  iodine  atom;  an  acyl  group  such  as  acetyl  group 
or  benzoyl  group;  an  alkyl  amino  group  such  as  dimethyl  amino  group  or  diethyl  amino  group;  a  phenyl  carba- 
moyl  group;  a  nitro  group;  a  cyano  group  and  a  halomethyl  group  such  as  a  trifluoromethyl  group. 

It  is  more  preferable  that  both  Â  and  A2  are  the  coupler  residual  groups  represented  by  formula  (2).  When 
only  one  of  Â  and  A2  is  the  coupler  residual  group  represented  by  formula  (2),  another  may  be  any  type  of 
coupler  residual  groups  having  phenolic  hydroxyl  groups,  but  it  is  preferable  that  another  is  a  coupler  residual 
group  represented  by  any  one  of  the  following  formula  (3)  to  (8). 

HO  CO-N  " 

- ®   V  

'-x2 

1 3 )  

C 4 )  

HO  C0-NH-C-RA 

HO  CO-NH-n'  is 

- © >   V .   (  n  ^ 
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HO  CO-NH-N=C  17 

X2  to  X5  in  formulas  (3),  (6),  (7)  and  (8)  are  each  a  residual  group  forming  a  polycyclic  aromatic  ring  or  a 
w  heterocyclic  ring  by  condensing  with  a  benzene  ring.  The  polycyclic  aromatic  ring  is  exemplified  by  a  naph- 

thalene  ring  and  an  anthracene  ring,  while  the  heterocyclic  ring  may  be  a  carbazole  ring,  a  benzocarbazole 
ring  and  a  dibenzocarbazole  ring. 

Y  in  formula  (5)  is  an  arylene  group  or  a  bivalent  heterocyclic  group  containing  one  or  more  nitrogen  atoms 
in  the  ring  thereof.  The  arylene  group  is  exemplified  by  an  o-phenylene,  an  o-naphthylene,  a  perinaphthylene, 

15  and  a  1  ,2-anthrylene  group  and  the  bivalent  heterocyclic  group  may  be  a  3,4-pyrazolediyl,  a  2,  3-pyridinediyl, 
a  4,5-pyridinediyl,  a  6,7-indazolediyl  or  a  6,7-quinolinediyl  group. 

Rn,  R12,  R15  and  R16  in  formulas  (3)  and  (7)  are  each  a  hydrogen  atom,  an  alkyl  group,  an  aryl  group,  an 
aralkyl  group  or  a  heterocyclic  group.  R  ̂ and  R12,  and  R15  and  R16  are  each  residual  group  forming  a  circlic 
amino  group  by  bonding  together. 

20  R13  in  formula  (4)  is  an  alkyl  group,  an  aryl  group,  an  aralkyl  group  and  a  heterocyclic  group. 
R14  in  formula  (6)  is  a  hydrogen  atom,  an  alkyl  group,  an  aryl  group,  an  aralkyl  group  ora  heterocyclic  group. 
R17  and  R18  in  formula  (8)  are  each  a  hydrogen  atom,  an  alkyl  group,  an  aryl  group,  an  aralkyl  group,  a 

heterocyclic  group  ora  residual  group  forming  a  ring  group  by  bonding  together. 
The  foregoing  alkyl  group  is  exemplified  by  a  methyl  group,  an  ethyl  group  and  a  propyl  group.  The  aryl 

25  group  is  exemplified  by  a  phenyl  group,  a  naphthyl  group  and  an  anthryl  group.  The  aralkyl  group  is  exemplified 
by  a  benzyl  group  and  a  phenetyl  group.  The  heterocyclic  group  is  exemplified  by  a  pyrydyl  group,  a  thienyl 
group,  a  thiazolyl  group,  a  carbazolyl  group,  a  benzoimidazolyl  group  and  a  benzothiazolyl  group.  The  cyclic 
amino  group  is  exemplified  by  a  pyrrolyl,  an  indolyl  group,  an  indolynyl  group,  an  imidazolyl  group,  pyrazolyl 
group,  a  phenothiazynyl  group  and  a  phenoxazinyl  group.  The  cyclic  group  formed  by  bonding  R17  and  R18 

30  is  exemplified  by  a  fluorenylidene  group,  a  xanthenylidene  group,  an  anthronylidene  group  and  a  hydroinde- 
nylidene  group. 

X2  to  X5,  Y,  and  R  ̂ to  R18  may  have  a  substituent  exemplified  by  an  alkyl  group  such  as  a  methyl  group, 
ethyl  group  or  a  propyl  group;  an  alkoxy  group  such  as  a  methoxy  group,  an  ethoxy  group  or  a  propoxy  group; 
a  halogen  atom  such  as  fluorine  atom,  chlorine  atom,  bromine  atom  or  iodine  atom;  anacyl  group  such  as  acetyl 

35  group  or  benzoyl  group;  an  alkyl  amino  group  such  as  dimethyl  amino  group  or  diethyl  amino  group;  a  phenyl 
carbamoyl  group;  a  nitro  group;  a  cyano  group  and  a  halomethyl  group  such  as  trifluroromethyl  group. 

Z2  in  formula  (6)  is  an  oxygen  atom  or  a  sulfur  atom. 
Among  the  disazo  pigments  employed  in  the  present  invention,  a  disazo  pigment,  in  which  Â  and  A2  are 

represented  by  the  formula  selected  from  the  group  consisting  of  formulas  (2),  (3),  (6),  (7)  and  (8)  and  in  which 
40  Xi  to  X5  are  the  coupler  residual  groups  forming  the  benzocarbazole  ring  is  a  preferred  charge  generating  ma- 

terial  adapted  to  semiconductor  laser  because  its  sensitivity  area  includes  a  near  infrared  region. 
Preferred  examples  of  the  disazo  pigment  employed  in  the  present  invention  are  shown  below.  Other  dis- 

azo  pigments  within  formula  1  can  also  be  employed.  In  the  following  disazo  pigment  examples,  the  basic  struc- 
ture  is  shown  first,  followed  by  n  and  the  structures  of  the  components  Â  and  A2. 

45 

50 
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BASIC  STRUCTURE 
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P i g m e n t   E x a m p l e  
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P i g m e n t   E x a m p l e  
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The  disazo  pigment  represented  by  formula  (1)  can  easily  be  prepared  by  (a)  reacting  a  corresponding 
diamine  by  conventional  methods  to  form  a  tetrazonium  salt.  Suitable  reaction  methods  include  (a)  use  of  an 
alkali,  coupled  with  a  coupler  in  an  aqueous  solution  or  (b)  converting  a  tetrazonium  salt  into  a  borofluoride 
salt  or  a  double  salt  of  zinc  chloride  and  then  coupling  with  a  coupler  in  the  presence  of  a  base  such  as  sodium 
acetate  or  N-methylmorpholine  in  an  organic  solution  such  as  N,N-dimethylformamide  ordimethylsulfooxide. 
In  the  case  where  a  disazo  pigment  containing  Â  and  A2  that  are  different  coupler  residual  groups  is  prepared, 
(a)  one  mole  of  one  coupler  is  coupled  with  one  mole  of  the  tetrazonium  salt,  and  then  one  mole  of  the  other 
coupler  is  coupled  or  (b)  one  mole  each  of  the  two  kinds  of  couplers  are  mixed  and  the  mixture  is  coupled  with 
a  tetrazonium  salt. 

Example  of  Preparation  of  Pigment  Example  1 

150  ml  of  water,  20  ml  (0.23  mole)  of  concentrated  hydrochloric  acid  and  8.4  g  (0.032  mole)  of  the  following 
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diamine  compound  are  charged  into  a  300  ml  beaker,  and  then  the  temperature  of  the  solution  was  lowered 
to  0°C: 

5  CN 

H2N-<o}-  CH=CH-CH-C^5)-NH2 

w  Then,  a  solution  in  which  4.6  g  (0.067  mole)  of  sodium  nitrite  was  dissolved  in  10  ml  of  water  was  dripped  into 
the  solution  in  1  0  minutes  in  such  a  mannerthat  its  temperature  was  maintained  at  5°C.  The  solution  was  stirred 
for  15  minutes,  and  then  it  was  filtered  with  a  carbon  sheet.  Then,  a  solution  in  which  10.5  g  (0.096  mole)  of 
sodium  borofluoride  was  dissolved  in  90  ml  of  water  was,  while  being  stirred,  dripped  into  the  filtered  solution. 
Then,  the  deposited  borofluoride  salt  was  collected  by  filtering  after  it  was  cleaned  with  cold  water.  Finally, 

15  the  salt  was  cleaned  with  acetonitrole  and  dried  under  reduced  atmospheric  pressure  at  room  temperature. 
The  yield  was  12.4  g  and  the  ratio  of  the  yield  was  84%. 

Then,  500  ml  of  dimethylformamide  was  charged  into  a  1  1  beaker,  and  14.3  g  (0.042  mole)  of  the  following 
coupler  was  dissolved: 

20 

The  temperature  of  the  solution  was  lowered  to  5°C,  and  9.2  g  (0.02  mole)  of  the  foregoing  borofluoride 
salt  was  dissolved.  Then,  5.1  g  (0.050  mole)  of  triethylamine  was  dripped  into  the  solution  in  5  minutes.  The 
solution  was  stirred  for  2  hours,  and  the  deposited  pigment  was  collected  by  filtering.  The  pigment  was  cleaned 

30  four  times  with  dimethyl  formamide  and  3  times  with  water.  Then,  it  was  freeze-dried.  The  yield  was  17.0  g 
and  the  ratio  of  the  yield  was  90%. 

The  photosensitive  layer  of  the  electrophotographic  photosensitive  member  according  to  the  present  in- 
vention  may  be  any  of  the  known  types.  It  is  preferable  to  employ  function-separated-type  photosensitive  layer 
having  a  charge  generating  layer  containing  the  disazo  pigment  represented  by  formula  (1)  as  a  charge  gen- 

35  erating  material,  and  a  charge  transporting  layer  containing  a  charge  transporting  material  on  the  charge  gen- 
erating  layer. 

The  charge  generating  layer  can  be  formed  by  vacuum-evaporating  the  disazo  pigment  according  to  the 
present  invention  on  a  conductive  substrate  or  by  applying,  to  a  conductive  substrate,  a  solution  in  which  the 
disazo  pigment  according  to  the  present  invention  is,  together  with  a  binder  resin,  dispersed  in  an  adequate 

40  solvent  by  a  known  method.  The  thickness  of  the  charge  generating  layer  is  preferably  5  urn  or  less  and  more 
preferably  0.1  to  1  urn. 

The  binder  resin  is  selected  from  any  of  various  insulating  resin  or  organic  photoconductive  polymers  such 
as  polyvinyl  butyral,  polyvinyl  benzal,  polyarylate,  polycarbonate,  polyester,  phenoxy  resin,  cellulose  resin,  ac- 
rylic  resin  or  polyurethane  resin.  The  resin  may  have  a  substituent  exemplified  by  halogen  atom,  an  alkyl  group, 

45  an  alkoxy  group,  a  nitro  group,  a  trifluoromethyl  group  or  a  cyano  group.  It  is  preferable  that  the  quantity  of 
the  binder  resin  be  80  wt%  or  less  of  the  total  weight  of  the  charge  generating  layer  and  more  preferably  40 
wt%  or  less. 

It  is  preferable  that  the  solvent  be  a  material  of  a  type  that  dissolves  the  foregoing  resin,  but  does  not  dis- 
solve  a  charge  transporting  layer  and  an  undercoating  layer  described  later.  Specifically,  any  of  the  following 

so  solvents  is  selected:  ethers  such  as  tetrahydrofuran  or  1,4-dioxane;  ketones  such  as  cyclohexane  or  methy- 
lethyl  ketone;  amides  such  as  N,N-dimethylformamide;  esters  such  as  methyl  acetate  or  ethyl  acetate;  aromatic 
hydrocarbon  compounds  such  as  toluene,  xylene  or  monochlorobenzene;  alcohols  such  as  methanol,  ethanol 
or  2-propanol;  and  aliphatic  hydrocarbon  compounds  such  as  chloroform  or  methylene  chloride. 

The  charge  transporting  layer  is  laminated  on  or  under  the  charge  generating  layer  and  has  a  function  of 
55  receiving  a  charge  carriers  from  the  charge  generating  layer  in  the  presence  of  an  electric  field  and  of  trans- 

porting  the  charge  carriers.  The  charge  transporting  layer  can  be  formed  by  applying  and  drying  a  solution  in 
which  the  charge  transporting  material  is,  together  with  an  adequate  binder  resin,  dissolved  in  a  solvent.  The 
thickness  of  the  charge  transporting  layer  is  preferably  5  to  40  urn  and  more  preferably  15  to  30  urn. 
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The  charge  transporting  materials  are  classified  as  electron  transporting  materials  and  positive  hole  trans- 
porting  materials.  The  electron  transporting  material  is  exemplified  by  electron  absorbing  materials  such  as 
2,4,7-trinitrofluorenone,  2,4,5,7-tetranitrofluorenone,  chloranil,  or  tetracyanoquinodimethane;  and  polymers 
of  the  foregoing  electron  absorbing  materials.  The  positive  hole  transporting  material  is  exemplified  by  poly- 

5  cyclic  aromatic  compounds  such  as  pyrene  or  anthracene;  heterocyclic  compounds  such  as  carbazole  type, 
indole  type,  imidazole  type,  oxazole  type,  thiazole  type,  oxazole  type,  thiazole  type,  oxadiazole  type,  pyrazole 
type,  pyrazoline  type,  thiadiazole  type  ortriazole  type  compound;  hydrazone  compounds  such  as  p-diethyla- 
minobenzaldehyde-N,N-diphenyl  hydrazone,  or  N,N-diphenylhydrazino-3-methylidene-9-ethylcarbazole;  styr- 
yl  compounds  such  as  a-phenyl-4'-N,N-diphenyl  aminostilbene  or  5-[4-(di-p-tolyllamino)benzilidene]-5H-di- 

10  benzo[a,d]cycloheptene;  benzidine  compounds;  triarylmethane  compounds;  triphenylamine  compounds;  and 
a  polymer  having,  in  the  main  orside  chain  thereof,  a  group  induced  from  the  foregoing  compounds.  In  addition 
to  the  foregoing  organic  charge  transporting  materials,  inorganic  materials,  such  as  selenium,  selenium-tellu- 
rium,  amorphous  silicon  or  cadmium  sulfide  may  be  used.  The  foregoing  charge  transporting  materials  may 
be  used  solely  or  two  or  more  materials  may  be  used  simultaneously. 

15  If  the  charge  transporting  material  has  little  or  no  film-forming  properties,  an  adequate  binder  resin  may 
be  used.  Specifically,  any  of  the  following  resins  may  be  used  insulating  resins  such  as  acrylic  resin,  polyar- 
ylate,  polyester,  polycarbonate,  polystyrene,  acrylonitrile-styrene  copolymer,  polyacrylamide,  polyamide  or 
chlorinated  rubber;  or  organic  photoconductive  polymer  such  as  poly-N-vinyl  carbazole  or  polyvinyl  anthra- 
cene. 

20  Another  example  of  the  present  invention  may  be  employed  which  has  a  structure  having  a  photosensitive 
layer  containing,  in  the  same  layer,  the  disazo  pigment  represented  by  formula  (1)  and  the  foregoing  charge 
transporting  material.  In  the  foregoing  case,  the  charge  transporting  material  may  be  a  charge  transporting 
complex,  such  as  poly-N-vinylcarbazole  and  trinitrofluorenone.  The  electrophotographic  photosensitive  mem- 
ber  can  be  prepared  by  dispersing  and  dissolving  the  disazo  pigment  and  the  charge  transporting  material  in 

25  an  adequate  resin  solution,  by  applying  the  solution  on  a  conductive  substrate,  and  then  by  drying  it.  The  thick- 
ness  of  the  photosensitive  layer  is  preferably  5  to  40  and  more  preferably  15  to  30  ^m. 

Any  of  the  electrophotographic  photosensitive  members  may  contain  two  or  more  types  of  the  disazo  pig- 
ments  represented  by  formula  (1)  or  may  contain  a  known  charge  generating  material  together  with  the  fore- 
going  disazo  pigment. 

30  The  conductive  substrate  according  to  the  present  invention  may  be  made  of  aluminum,  aluminum  alloy, 
copper,  zinc,  stainless  steel,  vanadium,  molybdenum,  chromium,  titanium,  nickel,  indium,  gold  or  platinum.  Any 
of  the  following  may  also  be  employed:  a  plastic  (polyethylene,  polypropylene,  polyvinyl  chloride,  polyethylene 
terephthalateoracryl  resin)  substrate  having  a  film  formed  by  vacuum-evaporating  the  foregoing  metal  or  alloy; 
a  substrate  manufactured  by  disposing  a  layer  containing  an  adequate  binder  and  conductive  particles  (for 

35  example,  carbon  black  or  silver  particles)  dispersed  therein  on  the  foregoing  plastic,  a  metal  or  alloy  substrate; 
or  a  substrate  manufactured  by  impregnating  plastic  or  paper  member  with  conductive  particles.  The  conduc- 
tive  substrate  may  have  a  drum,  sheet  or  belt  shape. 

In  the  present  invention,  an  undercoating  layer  having  a  barrier  function  and  an  adhesion  function  may 
be  provided  between  the  conductive  substrate  and  the  photosensitive  layer.  It  is  preferable  that  the  thickness 

40  of  the  undercoating  layer  be  5  urn  or  less  and  more  preferably  0.1  to  3  urn.  The  undercoating  layer  may  be 
formed  of  any  of  the  following  materials:  casein,  polyvinyl  alcohol,  nitrocellulose,  polyamide  (nylon  6,  nylon  66, 
nylon  610,  copolymer  nylon  or  alkoxy  methylated  nylon),  polyurethane  or  aluminum  oxide. 

In  order  to  protect  the  photosensitive  layer  from  adverse  external  mechanical  or  chemical  influences,  a 
protective  layer  may  be  provided  on  the  photosensitive  layer.  The  protective  layer  is  a  resin  layer  or  a  resin 

45  layer  containing  conductive  particles  or  the  charge  transporting  material. 
The  electrophotographic  photosensitive  member  according  to  the  present  invention  can  be  used  widely  in 

electrophotographic  fields,  for  example,  in  a  laser  beam  printer,  a  CRT  printer,  an  LED  printer,  a  liquid  crystal 
printer,  a  laser  plate-making  apparatus  ora  facsimile  machine. 

Fig.  1  is  a  schematic  view  which  illustrates  the  structure  of  the  electrophotographic  apparatus  having  the 
so  process  cartridge  with  the  electrophotographic  photosensitive  member  according  to  the  present  invention. 

Referring  to  Fig.  1,  a  drum  type  electrophotographic  photosensitive  member  1  according  to  the  present 
invention  is  rotatable  around  a  shaft  2  in  the  direction  indicated  by  the  arrow  at  a  predetermined  circumferential 
speed.  During  rotation,  the  electrophotographic  photosensitive  member  1  is,  on  the  surface  thereof,  uniformly 
charged  with  positive  or  negative  predetermined  potential  by  a  primary  charging  means  3.  The  electrophoto- 

55  graphic  photosensitive  member  1  is  irradiated  with  image  exposing  light  4  emitted  from  a  slit  or  laser  beam 
scanning  image  exposing  means  (not  shown).  Thus,  a  latent  image  is  gradually  formed  on  the  surface  of  the 
electrophotographic  photosensitive  member  1  . 

The  formed  latent  image  is  developed  into  a  toner  image  by  a  developing  means  5,  and  the  developed 
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toner  image  is,  by  a  transfer  means  6,  gradually  transferred  on  to  a  transferring  material  7  fed  from  a  paper 
feeder  (not  shown)  to  a  space  between  the  electrophotographic  photosensitive  member  1  and  the  transfer 
means  6,  the  transportation  of  the  transferring  material  7  being  performed  in  synchronization  with  the  rotation 
of  the  electrophotographic  photosensitive  member  1. 

5  The  transferring  material  7  having  the  image  transferred  thereto  is  separated  from  the  surface  of  the  elec- 
trophotographic  photosensitive  member  1  and  introduced  into  an  image  fixing  means  8  so  that  the  image  is 
fixed.  Thus,  a  copy  is  printed  and  made  available  externally  of  the  apparatus. 

The  surface  of  the  electrophotographic  photosensitive  member  1  is,  after  image  transferring,  subjected 
to  a  process  of  removing  the  residual  toner  by  a  cleaning  means  9  so  that  the  surface  of  the  electrophotographic 

10  photosensitive  member  1  is  cleaned.  Then,  the  electrophotographic  photosensitive  member  1  is  discharged 
by  pre-exposure  light  10  emitted  from  a  pre-exposing  means  (not  shown).  Thus,  the  electrophotographic  pho- 
tosensitive  member  1  can  be  used  repeatedly.  In  the  case  where  the  primary  charging  means  3  is  a  contact 
charging  means  using  a  charging  roller  or  the  like  rather  than  the  illustrated  corona  charger,  the  pre-exposure 
step  can  be  omitted. 

15  In  the  present  invention,  a  plurality  of  components  may  be  integrated  to  form  a  process  cartridge,  the  com- 
ponents  being  selected  from  a  group  consisting  of  the  electrophotographic  photosensitive  member  1,  the  pri- 
mary  charging  means  3,  the  developing  means  5  and  the  cleaning  means  9.  The  process  cartridge  is  detach- 
ably  mounted  on  the  body  of  an  electrophotographic  apparatus  such  as  a  copying  machine  or  a  laser  beam 
printer.  For  example,  at  least  one  of  the  primary  charging  means  3,  the  developing  means  5  and  the  cleaning 

20  means  9  is  integrated  with  the  electrophotographic  photosensitive  member  1  to  be  formed  into  a  process  car- 
tridge  11  that  can  be  attached/detached  from  the  apparatus  body  by  using  rails  12  disposed  in  the  apparatus 
body. 

In  a  case  where  the  electrophotographic  apparatus  is  a  copying  machine  ora  printer,  image  exposing  light 
4  is  light  reflected  by  or  transmitted  through  an  original  document  or  light  emitted  due  to  the  following  steps: 

25  an  original  document  is  read  by  a  sensor  and  formed  into  signals;  and  then  in  response  to  such  signals  a  laser 
beam  is  scanned,  an  LED  array  is  operated  or  a  liquid  crystal  shutter  array  is  operated. 

If  the  electrophotographic  apparatus  is  a  printer  for  a  facsimile  machine,  image  exposing  light  4  is  exposing 
light  for  printing  received  data.  Fig.  2  is  a  block  diagram  which  illustrates  an  example  of  the  foregoing  structure. 

A  controller  14  controls  an  image-reading  part  13  and  a  printer  22.  The  controller  14  is  controlled  by  a 
30  CPU  20.  Data  read  by  the  image-reading  part  13  is  transmitted  to  connected  station  through  a  transmitting 

circuit  16.  Data  received  from  the  connected  station  is  supplied  to  the  printer  22  through  a  receiving  circuit  15. 
An  image  memory  19  stores  a  predetermined  image  data.  A  printer  controller  21  controls  the  printer  22.  Ref- 
erence  numeral  17  represents  a  telephone  set. 

An  image  (image  information  supplied  from  a  remote  terminal  unit  connected  through  a  line)  received  from 
35  a  line  18  is  demodulated  by  the  receiving  circuit  15.  Then,  image  information  is  decoded  by  the  CPU  20  and 

sequentially  stored  in  the  image  memory  19.  When  at  least  one  page  image  has  been  stored  in  the  image  mem- 
ory  19,  the  page  image  is  printed  or  recorded.  The  CPU  20  reads  image  information  for  one  page  from  the 
image  memory  19  and  transmits  decoded  image  information  for  one  page  to  the  printer  controller  21.  When 
the  printer  controller  21  has  received  image  information  for  one  page,  the  printer  controller  21  controls  the  prin- 

40  ter22  to  record  image  information  for  one  page.  The  CPU  20  receives  information  of  next  page  during  the  print- 
ing  operation  performed  by  the  printer  22.  Thus,  an  image  is  received  and  printed. 

Examples  of  the  present  invention  will  now  be  described. 

Example  1 
45 

A  solution,  in  which  5  g  of  methoxy  methylated  nylon  (number  average  molecular  weight  of  32,000)  and 
10  g  of  alcohol-soluble  copolymer  nylon  (number  average  molecular  weight  of  29,000)  were  dissolved  in  95  g 
of  methanol,  was  applied  to  an  aluminum  substrate  by  using  a  wire  bar  and  dried.  Thus,  an  undercoating  base 
layer  having  a  thickness  of  1  urn  was  formed. 

so  Then,  5  g  of  a  disazo  pigment  shown  as  Pigment  Example  1  was  added  to  a  solution  in  which  2  g  of  butyral 
resin  (butyralation  degree  of  63  mol%,  a  number  average  molecular  polymerization  degree  of  2,000)  was  dis- 
solved  in  95  g  of  cyclohexane.  Then,  a  sand  mill  was  used  to  disperse  the  components  for  20  hours.  The  dis- 
persed  solution  was  applied  on  the  undercoating  layer  by  using  a  wire  bar  and  dried.  Thus,  a  charge  generating 
layer  having  a  thickness  of  0.2  urn  was  formed. 

55  Then,  a  solution  in  which  5  g  of  a  styryl  compound  represented  by  the  following  formula: 
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and  5  g  of  polymethylmethacrylate  (a  number  average  molecular  weight  of  1  00,000)  were  dissolved  in  40  g  of 
chlorobenzene,  was  applied  on  the  charge  generating  layer  by  using  a  wire  bar  and  dried.  Thus,  a  charge  trans- 
porting  layer  having  a  thickness  of  20  urn  was  formed. 

w  The  electrophotographic  photosensitive  member  obtained  was  subjected  to  corona  discharge  of  -  5  KV  by 
using  an  electrostatic  copying  paper  testing  apparatus  (SP-428  manufactured  by  Kawaguchi  Denki)  to  become 
negatively  charged  and  was  left  in  a  dark  place  for  one  second.  Then,  the  electrophotographic  photosensitive 
member  was  exposed  to  light  having  an  illuminance  of  10  lux  emitted  from  a  halogen  lamp  so  that  its  charging 
characteristics  were  evaluated.  As  the  charging  characteristics,  the  surface  potential  V0  immediately  after  the 

15  charging  operation  and  the  exposure  quantity,  i.e.,  sensitivity  (E1/2),  required  to  decay  to  half  the  surface  po- 
tential  after  the  electrophotographic  photosensitive  member  being  left  in  a  dark  place  for  one  second  were 
measured.  The  results  are  shown  in  Table  1  . 

Examples  2  to  10 
20 

Electrophotographic  photosensitive  members  were  manufactured  and  evaluated  as  in  Example  1  ,  except 
for  using  disazo  pigment  shown  in  Table  1  in  place  of  Pigment  Example  1.  The  results  are  shown  in  Table  1. 

Table  1 
25 

30 

40 

Example  Pigment  Example  V0  (-V)  E1/2  (lux-sec) 

1  1  690  1.3 

2  4  700  2.1 

3  6  705  1.2 

4  12  685  1.9 

5  15  690  0.9 

6  19  695  2.5 

7  21  705  2.5 

8  24  695  1.8 

9  26  695  1.6 

10  28  700  0.9 

Comparative  Examples  1  and  2 

Electrophotographic  photosensitive  members  were  manufactured  and  evaluated  as  in  Example  1  except 
for  using  the  following  disazo  pigments  in  place  of  Pigment  Example  1.  The  results  are  shown  in  Table  2. 

Comparative  Pigment  Example  1  (disazo  pigment  disclosed  in  Japanese  Patent  Laid-Open  No.  61-231052) 
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Comparative  Pigment  Example  (disazo  pigment  disclosed  in  Japanese  Patent  Laid-Open  No.  62-267363) 

5 

Table  2 

Comparative  Example  Comparative  Pigment  Example  V0  (-V)  E1/2  (lux-sec) 

1  1  700  4.6 

2  2  690  3.9 

As  can  be  understood  from  the  results  of  Table  1  ,  each  of  the  constant  electrophotographic  photosensitive 
members  have  sufficient  charging  performance  and  excellent  sensitivity.  In  contrast,  the  comparative  disazo 
pigment  provided  reduced  sensitivity. 

Example  11 

The  electrophotographic  photosensitive  member  manufactured  in  Example  1  was  applied  to  a  cylinder  of 
an  electrophotographic  apparatus  comprising  a  -6.5  KV  corona  charger,  an  exposing  optical  system,  a  devel- 
oping  means,  a  transferring  charger,  a  discharging  exposing  optical  system  and  a  cleaner. 

The  initial  dark  potential  VD  and  light  potential  VL  were  each  set  to  about  -  700  V  and  -  200  V.  The  elec- 
trophotographic  photosensitive  member  was  used  repeatedly  5,000  times  to  measure  a  changed  quantity  AVD 
in  the  dark  part  potential  and  a  changed  quantity  AVL  in  the  light  potential  part  before  and  after  repeated  use 
in  order  to  evaluate  durability.  The  results  are  shown  in  Table  3.  The  negative  sign  of  the  changed  quantity 
means  that  the  absolute  value  of  the  potential  was  reduced,  while  the  positive  sign  means  that  the  absolute 
value  of  the  potential  was  enhanced. 

Examples  12  to  15 

Electrophotographic  photosensitive  members  were  evaluated  as  in  Example  11  except  for  using  the  elec- 
trophotographic  photosensitive  members  manufactured  in  Examples  3,  5,  8  and  10  in  place  of  the  electropho- 
tographic  photosensitive  member  manufactured  in  Example  1.  The  results  are  shown  in  Table  3. 

Table  3 

Example  AVD  (V)  AVL  (V) 

11  -5  +5 

12  0  +5 

13  -10  0 

14  -5  +10 

15  -10  -5  

55  Comparative  Examples  3  and  4 

Electrophotographic  photosensitive  members  were  evaluated  as  in  Example  11  except  for  using  the  elec- 
trophotographic  photosensitive  members  manufactured  in  Comparative  Examples  1  and  2  in  place  of  the  elec- 
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trophotographic  photosensitive  member  manufactured  in  Example  1  .  The  results  are  shown  in  Table  4. 

Table  4 

Comparative  Example  AVD  (V)  AVL  (V) 

3  -30  +35 

4  -25  -15 

10  As  can  be  understood  from  the  results  of  Examples  11  to  15  and  the  Comparative  Examples  3  and  4,  the 
electrophotographic  photosensitive  member  according  to  the  present  invention  has  excellent  potential  stability. 

Example  16 

15  A  0.5  urn  thick  undercoating  layer  of  polyvinyl  alcohol  (number  average  molecular  weight  of  22,000)  was 
formed  on  an  aluminum  surface  evaporated  onto  a  polyethylene  terephthalate  film. 

5  g  of  disazo  pigment  shown  as  Pigment  Example  9  was  added  to  a  solution  in  which  2  g  of  butyral  resin 
(butyralation  degree  of  63  mol%,  number  average  molecular  polymerization  degree  of  2,000)  was  dissolved 
in  95  g  of  cyclohexane,  the  solution  being  dispersed  for  20  hours  by  using  a  sand  mill.  The  dispersed  solution 

20  was  applied  onto  the  foregoing  undercoating  layer  and  dried.  Thus,  a  charge  generating  layer  having  a  thick- 
ness  of  0.20  urn  was  formed. 

Then,  a  solution  in  which  5  g  of  a  hydrazone  compound  represented  by  the  following  formula: 

25 

30  and  5  g  of  polycarbonate  (number  average  molecular  weight  of  55,000)  were  dissolved  in  40  g  of  tetrahydro- 
f  uran,  was  applied  onto  the  charge  generating  layer  and  dried.  Thus,  a  charge  transporting  layer  having  a  thick- 
ness  of  20  urn  was  formed. 

The  charging  characteristics  and  the  durability  of  the  electrophotographic  photosensitive  memberobtained 
were  evaluated  as  in  Examples  1  and  11.  The  results  were  as  follows: 

35  V0:  -695  V 
E1/2:  2.0  lux-sec 
AVD:  0  V 
AVL:  +  10  V 

40  Example  17 

A  0.5  urn  thick  undercoating  layer  of  polyvinyl  alcohol  (number  average  molecular  weight  of  22,000)  was 
formed  on  an  aluminum  surface  evaporated  onto  a  polyethylene  terephthalate  film. 

5  g  of  a  disazo  pigment  shown  as  Pigment  Example  25  was  added  to  a  solution  in  which  2  g  of  poly-p- 
45  f  luorovinyl  benzal  (benzalation  degree  of  75  mol%  or  more,  number  average  molecular  weight  of  90,000)  was 

dissolved  in  95  g  of  tetrahydrof  uran,  the  solution  being  dispersed  for  20  hours  by  using  a  sand  mill.  The  dis- 
persed  solution  was  applied  onto  the  foregoing  undercoating  layer  and  dried.  Thus,  a  charge  generating  layer 
having  a  thickness  of  0.20  urn  was  formed. 

Then,  a  solution  in  which  5  g  of  a  triarylamine  compound  represented  by  the  following  formula: 
50 

H3C  CH3 

55 

and  5  g  of  polycarbonate  (number  average  molecular  weight  of  55,000)  were  dissolved  in  40  g  of  chloroben- 
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zene,  was  applied  on  the  charge  generating  layer  and  dried.  Thus,  a  charge  transporting  layer  having  a  thick- 
ness  of  20  nm  was  formed. 

The  charging  characteristics  and  the  durability  of  the  electrophotographic  photosensitive  memberobtained 
were  evaluated  as  in  Examples  1  and  11.  The  results  are  as  follows: 

5  V0:  -690  V 
E1/2:  2.3  lux-sec 
AVD:  0  V 
AVL:  +  5  V 

10  Example  18 

An  electrophotographic  photosensitive  member  was  manufactured  and  evaluated  as  in  Example  1  7  except 
for  forming  the  charge  generating  layer  in  an  inverse  order.  The  polarity  of  charging  was,  however,  made  pos- 
itive.  The  results  were  as  follows: 

15  V0:  +  705  V 
E1/2:  2.6  lux-sec 
AVD:  +  5  V 
AVL:  +  10  V 

20  Example  19 

An  undercoating  layer  and  a  charge  generating  layer  were  formed  as  in  Example  1. 
Then,  a  solution  in  which  5  g  of  2,4,7-trinitro-9-fluorenone  and  5  g  of  polycarbonate  (weight  average  mo- 

lecular  weight  of  30,000)  were  dissolved  in  50  g  of  tetrahydrofuran,  was  applied  on  the  charge  generating  layer 
25  using  a  wire  bar  and  dried.  Thus,  a  charge  transporting  layer  having  a  thickness  of  18  was  formed.  The 

electrophotographic  photosensitive  member  obtained  was  evaluated  as  in  to  Example  1  .  The  polarity  of  charg- 
ing  was,  however,  positive.  The  results  were  as  follows: 

V0:  +  695  V 
E1/2:  2.0  lux-sec 

30 
Example  20 

0.5  g  of  a  disazo  pigment  shown  as  Pigment  Example  11  was  added  to  9.5  g  of  cyclohexane  and  the  mixture 
was  dispersed  by  using  a  paint  shaker  for  5  hours.  Then,  a  solution  in  which  5  g  of  the  charge  transporting 

35  material  of  Example  1  and  5  g  of  polycarbonate  (weight  average  molecular  weight  of  80,000)  were  dissolved 
in  40  g  of  tetrahydrofuran,  was  added  to  the  foregoing  dispersed  solution  and  further  shaken  for  one  hour.  The 
solution  obtained  was  applied  onto  an  aluminum  substrate  using  a  wire  bar  and  dried.  Thus,  a  photosensitive 
layer  having  a  thickness  of  20  urn  was  formed.  The  electrophotographic  photosensitive  memberobtained  was 
evaluated  as  in  to  Example  1  .  The  charging  polarity  was,  however,  made  positive.  The  results  were  as  follows: 

40  V0:  +  700  V 
E1/2:  2.0  lux-sec 

Example  21 

45  A  dispersed  solution  was  obtained  by  dispersing,  with  a  sand  mill  apparatus  with  <|>  1  glass  beads  for  2 
hours,  50  g  of  titanium  oxide  powder  coated  with  tin  oxide  containing  10  %  antimony  oxide,  25  g  of  resol-type 
phenol  resin,  20  g  of  methyl  cellosolve,  5  g  of  methanol  and  0.002  g  of  silicon  oil  (polydimethyl  siloxane-poly- 
oxyalkylene  copolymer  (weight  average  molecular  weight  of  3,000).  The  dispersed  solution  was  applied  onto 
an  aluminum  cylinder  (<|>  80  mm  x  360  mm)  by  dip  coating  and  dried  at  140°Cfor  30  minutes.  Thus,  a  conductive 

so  layer  having  a  thickness  of  20  was  formed. 
Then,  a  solution  in  which  5  g  of  a  tetraelement  type  (6-66-610-12)  polyamide  copolymer  (weight  average 

molecular  weight  of  30,000)  was  dissolved  in  a  mixture  solvent  of  70  g  of  methanol  and  25  g  of  butanol,  was 
applied  onto  the  conductive  layer  by  dip  coating  and  dried.  Thus,  an  undercoating  layer  having  a  thickness  of 
1  urn  was  formed. 

55  Then,  a  dispersed  solution  for  a  charge  generating  layer  as  in  Example  10  was  applied  on  the  undercoating 
layer  by  dip  coating  and  dried.  Thus,  a  charge  generating  layer  having  a  thickness  of  0.3  urn  was  formed. 

Then,  a  solution  in  which  10  g  of  a  triarylamine  compound  represented  by  the  following  formula: 
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rUC  CH3 

5 

and  1  0  g  of  polycarbonate  (weight  average  molecular  weight  of  20,000)  were  dissolved  in  60  parts  of  chloro- 
w  benzene  was  applied  onto  the  charge  generating  layer  by  dip  coating  and  dried  at  120°C  for  one  hour.  Thus, 

a  charge  transporting  layer  having  a  thickness  of  20  urn  was  formed. 
The  electrophotographic  photosensitive  member  obtained  was  mounted  on  a  laser  beam  printer  (LBP-SX 

manufactured  by  Canon),  the  dark  part  potential  was  set  to  -  700  V.  An  exposure  quantity  of  laser  beams  (wa- 
velength  of  -  802  nm)  required  to  make  the  light  part  potential  to  be  -  1  50  V  was  measured  to  evaluate  sensitivity. 

15  Each  of  the  initial  dark  part  potential  and  the  light  part  potential  of  the  printer  were  set  to  -  700  V  and  -  150  V, 
and  continuous  image  forming  of  5,000  sheets  was  performed  with  the  printer.  The  charged  quantity  in  the 
dark  part  potential  (AVD)  and  the  changed  quantity  in  the  light  part  potential  (AVL)  before  and  after  the  image 
forming  operation,  were  measured  to  evaluate  durability.  The  results  are  as  follows.  The  positive  and  negative 
signs  of  the  changed  potential  are  used  as  in  Example  11. 

20  Sensitivity:  0.25  nJ/cm2 

Although  the  invention  has  been  described  in  a  preferred  form  with  a  certain  degree  of  particularity,  it  is 
to  be  understood  that  the  present  disclosure  of  the  preferred  form  can  be  changed  in  details  of  construction 

25  and  combination  and  arrangement  of  parts  without  departing  from  the  spirit  and  scope  of  the  invention  as  here- 
inafter  claimed.  The  invention  is  therefore  not  to  be  limited  except  as  set  forth  in  the  following  claims: 

AVD:  0  V 
AVL:  +  5  V 

Claims 
30 

1.  An  electrophotographic  photosensitive  member  comprising: 
a  conductive  substrate  and  a  photosensitive  layer  thereon, 
said  photosensitive  layer  containing  a  disazo  pigment  represented  by  the  following  formula  (1): 

35 CNR*  R4 

40 
wherein  to  R8  are  the  same  or  different  and  are  each  a  hydrogen  atom,  a  halogen  atom,  an  alkyl  group 
or  an  alkoxy  group,  n  is  a  positive  integer,  Â  and  A2  are  the  same  or  different  and  are  each  a  coupler 
residual  groups  having  a  phenolic  hydroxyl  group,  and  at  least  one  of  Ai  and  A2  is  a  coupler  residual  group 
represented  by  the  following  formula  (2): 

45 

50 

55 
wherein  X̂  is  a  residual  group  forming  a  polycyclic  aromatic  ring  ora  heterocyclic  ring  by  condensing  with 
a  benzene  ring,  R9  and  R10  are  the  same  or  different  and  are  each  a  hydrogen  atom,  an  alkyl  group,  an 
aryl  group,  an  aralkyl  group,  a  heterocyclic  group  or  a  residual  group  forming  a  cyclic  amino  by  bonding 
together,  and  Ẑ   is  an  oxygen  atom  or  a  sulfur  atom. 
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An  electrophotographic  photosensitive  member  according  to  claim  1,  wherein  to  R8  are  hydrogen 
atoms. 

An  electrophotographic  photosensitive  member  according  to  claim  1  or  2,  wherein  n  is  an  integer  from  1 
to  6. 

An  electrophotographic  photosensitive  member  according  to  claim  1,  wherein  both  Â  and  A2  are  coupler 
residual  groups  represented  by  formula  (2). 

An  electrophotographic  photosensitive  member  according  to  claim  1  or  4,  wherein  X̂  is  a  residual  group 
forming  a  benzocarbazole  ring  by  condensing  with  a  benzene  ring. 

An  electrophotographic  photosensitive  member  according  to  claim  1  or  2,  wherein  said  photosensitive  lay- 
er  comprises  a  charge  generating  layer  containing  said  disazo  pigment  as  a  charge  generating  material 
on  said  conductive  substrate  and  a  charge  transporting  layer  on  said  charge  generating  layer. 

A  process  cartridge  comprising: 
means  selected  from  the  group  consisting  of  at  least  one  electrophotographic  photosensitive  mem- 

ber,  a  charging  means,  a  developing  means  and  a  cleaning  means; 
said  electrophotographic  photosensitive  member  comprising 
a  conductive  substrate  and  a  photosensitive  layer  thereon, 
said  photosensitive  layer  containing  a  disazo  pigment  represented  by  the  following  formula  (1): 

&  CNfeRi 
A,-N=N-feS-(CH=CH)  n-CH=C-<p)-N=N-A2 

r;  r  

wherein  R̂   to  R8  are  the  same  or  different  and  are  each  a  hydrogen  atom,  a  halogen  atom,  an  alkyl  group 
or  an  alkoxy  group,  n  is  a  positive  integer,  Â  and  A2  are  the  same  or  different  and  are  each  a  coupler 
residual  group  having  a  phenolic  hydroxyl  group,  and  at  least  one  of  Ai  and  A2  is  a  coupler  residual  group 
represented  by  the  following  formula  (2): 

z ,  L\  n 
n  / \  

HO  CO-NHC-N  ? 

''■X; 

wherein  X̂  is  a  residual  group  forming  a  polycyclic  aromatic  ring  ora  heterocyclic  ring  by  condensing  with 
a  benzene  ring,  R9  and  R10  are  the  same  or  different  and  are  each  a  hydrogen  atom,  an  alkyl  group,  an 
aryl  group,  an  aralkyl  group,  a  heterocyclic  group  ora  residual  group  forming  a  cyclic  amino  group  by  bond- 
ing  together,  and  Ẑ   is  an  oxygen  atom  or  a  sulfur  atom;  and 

said  electrophotographic  photosensitive  member  and  said  at  least  one  means  being  integrally  sup- 
ported  so  as  to  be  detachable  from  a  body  of  an  electrophotographic  apparatus. 

An  electrophotographic  apparatus  comprising: 
an  electrophotographic  photosensitive  member,  charging  means,  image  exposing  means,  devel- 

oping  means,  and  transfer  means, 
said  electrophotographic  photosensitive  member  comprising 
a  conductive  substrate  and  a  photosensitive  layer  thereon, 
said  photosensitive  layer  containing  a  disazo  pigment  represented  by  the  following  formula  (1): 
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A,-N=N^^(CH=CH)n-CH=C-fey-N=N-A2 

rU  R  ̂ R?  R? 

wherein  R̂   to  R8  are  the  same  or  different  and  are  each  a  hydrogen  atom,  a  halogen  atom,  an  alkyl  group 
or  an  alkoxy  group,  n  is  a  positive  integer,  Â  and  A2  are  the  same  or  different  and  are  each  a  coupler 
residual  group  having  a  phenolic  hydroxyl  group,  and  at  least  one  of  Ai  and  A2  is  a  coupler  residual  group 
represented  by  the  following  formula  (2): 

HO  CO 

Zl  n 

-NHC-N  .  
f 

JQ 

wherein  X̂  is  a  residual  group  forming  a  polycyclic  aromatic  ring  ora  heterocyclic  ring  by  condensing  with 
a  benzene  ring,  R9  and  R10  are  the  same  or  different  and  are  each  a  hydrogen  atom,  an  alkyl  group,  an 
aryl  group,  an  aralkyl  group,  a  heterocyclic  group  ora  residual  group  forming  a  cyclic  amino  group  by  bond- 
ing  together,  and  Ẑ   is  an  oxygen  atom  or  a  sulfur  atom. 
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