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Electrophotographic Photosensitive Member, Process

Cartridge, and Electrophotographic Apparatus

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to an electrophotographic
photosensitive member having a photosénsitive layer
éontaining a specific charge generating material, and
also relates to a process cartridge, and an
electrophotographic apparatus, having such an
electrophotographic photosensitive member.
Related.Background Art

Electrophotographic photosensitive members making
use of organic photoconductive materials have been
greatly improved in their sensitivity and durability
(or running performance) as a result of the advancement
of function-separated photosensitive membe;s comprising
and superposingly formed of a charge generation 1ayer
containing a charge-generating material and a charge
transport layer containing a charge-transporting
material, and have widely been put into practical use.
In particular, in recent years, in place of
conventional impact type printers, non-impact type
pfinfers to which electrophotography is applied are in
wide use as terminal unit priﬁters. These are chiefly
laser beam printers having lasers as light sources. As

the light sources, semiconductor lasers are used in
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view of the cost, the size of apparatus and so forth.
Semiconductor lasers prevalingly used at present have
an oséiliation wavelength of as lbng as 790 plus-minus
20 nm, and hénce électrophotographic photosensitive
members having sufficient sensitivities in such a
long~wavelength region have been developed.

As materials having sensitivities in such a
long~wavelength region, metal-free phthalocyanines and
metal phthalocyanines are known in the art, and have
been put ihto practical use as charge-generating
materials. In particular, among such phthalocyanine
compounds, oxytitanium phthalocyanine has a very high
sensitivity.

However, the electrophotographic photosensitive
members makihg use of oxytitanium phfhalocyanine are
sought to have much better potential stability and much
better photomemory (potential attenuation at portions
irradiated by fluorescent lighting). Accordingly, it
is proposed, e.g., to make the the charge generation
layer thiner or to decrease the proportion of the
oxytitanium phthalocyanine in the charge generation
layer. Such measures, however, may cause a lowering of
sensitivity.

For the purpose of obtaining a panchromatic
sensitivity, it is proposed in Japanese Patent
Application Laid-open No. 3-37656 to use oxytitanium

phthalocyanine and a bisazo pigment in combination.
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Such a bisazo pigment, however, is little effective for

the improvement in the above properties.

SUMMARY OF THE INVENTION

An object of the present invention is to provide
an electrophotographic photosensitive member having a
high sensitivity, a superior potential stability and
superior photomemory chafacteristicslwhen repeatedly
used. |

Another object of the present invention is to
provide a process cartridge, and an electrophotographic
apparatus, having such an electiophotographic
photosensitive member.

The present invention provides an
electrophotographic photosensitive member comprising a
conductive support aﬁd a photosensitive layer provided
on the conductive support;

said photosensitive layer containing an
oxytitahium phfhalocyanine and an azo pigment
represented by the following Formula (1l).

Formula (1):

Ar—{—N=N-Cp),
wherein Ar represents a substituted or unsubstituted
aromatic hydrocarbon group which may be bonded through
a linking group, or a substituted or unsubstituted
heterocyclic group which may-be bonded through a

linking group; Cp represents a coupler residual group
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having a phenolic hydroxyl group, at least one of said
Cp representing a coupler residual group represented by
the following Formula (2); and n represents an integer
of 2 to 4. | |

Formula (2):

HO

wherein A represents a divalent group of a substituted
or unsubstituted aromatic hydrocarbon ring or a
divalent group of a substituted or unsubstituted
heterocyclic ring containing a nitrogen atom in the
ring.

The present invention also provides a process
cartridge, and an electrophotographic apparatus, having
the electrophotographic photosensitive member described

above.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows an X-ray diffraction pattern of CuKa.
characteristics of I-type oxytitanium phthalocyanine.
Fig. 2 shows an X-ray diffractidn pattern of Cuka
characteristics of A-type oxytitanium phthalocyanine.
Fig. 3 shows an X-ray diffraction pattern of CuKa
characteristics of B-type oxytitanium phthalocyanine.

Fig. 4 shows an X-ray diffraction pattern of CuKa
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characteristics of Y-type oxytitanium phthalocyanine.
Fig. 5 schematically illustrates the const;gction

of an electrophotographic apparatus having a process

dartridge having the electrophotographic photosensitive

member of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The electrophotographic photosensitive member of
the present invéntion has a photosensitive.layer on a
conductive support, and the photosensitive layer
contains an oxytitanium phthalocyanine and an azo
pigment represented by the following Formula (1).
Formula (1):

Ar——N=N-Cp),

wherein Ar represents a substituted or unsubstituted
aromatic hydrocarbon group which may be bonded through
a linking group, or a substituted or unsubstituted
heterocyclic group which may be bonded through a
1inking group; Cp represents a coupler residual group
having a phenoclic hydroxyl group, at least one of said
Cp representing a coupler residual group represented by
the following Formula (2); and n represents an integer
of 2 to 4.
Formula (2):

AT
4

\

\

O

2\~

¢)

HO
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wherein A represents a divalent group of a substituted
or unsubstituted aromatic hydrocarbon ring or a .
divalent group of a substituted or unsubstituted
heterocyclic ring containing a nitrogen atom in the
ring.

The present invention can be effective not only in
that a superior potential stability and superior
photomemory characteristics can be achieved but also in
that, even though this specific azo pigment has no
sensitivity around 800 nm at all, the sensitivity
around 800 nm possessed by the oxytitanium
phthalocyanine is enhanced by the chemical sensitizing
action of the azo pigment.

The oxytitanium phthalocyanine used in the prgsent

invention has the following structure.

X N\ Kol n

C— \ IN—C\
N Ti=0 N
N AN

=N N—C

/

wherein X;, X,, X, and X, represents Cl or Br; and k, m,
p and r are each an integer of O to 4.

The oxytitanium phthalocyanine may have any
crystal form. It may preferably include the A type as

disclosed in U.S. Patent No. 4,664,997, etc., the B



10

15

20

25

type as diéclosed in U.S. Patent No. 4,728,592, etc.,
the I type as disclosed in U.S. Patent No. 5,132,197,
etc, and the Y type as disclosed in Japanese Patent
Application Laid-open No. 64-17066. In particular, I
type crystals are preferred. X-ray diffraction
patterns of CuKa characteristics of okytitanium
phthalocyanines of the respective crystal forms are
shown in Figs. 2, 3, 1 and 4, respectively. The..
oxytitanium phthalocyanine can be synthesized and can
be made to have the above crystal forms by known
methods disclosed in the above patent publications or
by other methods.

As for the azo pigment represented by Formula (1),
the group represented by Ar in the formula include;,
for example, aromatic hydrocarbon rings such as
benzene, naphthalene, fluorene, phenanthlene,
anthracene and pyrene; heterocyclic rings such as
furan, thiophene, pyridine, indole, benzothiazolé,
carbazole, acridone, dibenzothiophene, benzoxazole,
oxadiazole and thiazole:; énd the above aromatic
hydrocarbon rings or heterocyclic rings bonded directly
or through an aromatic group or non-aromatic group, as
exemplified by groups such as biphenjl, binaphthyl,
diphenylamine, triphenylamine, N-methyldiphenylamine,
fluorenone, phenanthrenequinone, anthraguinone,
benzanthrone, terphenyl, diphenyloxadiazole, stilbene,

distyrylbenzene, azobenzene, azoxybenzene,
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phenylbenzoxazole, diphenylmethane, diphenylsulfone,
diphenyl ether, benzophenone,
tetraphenyl-p-phenylenediamine, tetraphenylbenzidine,
N-phenyl-2-pyridylamine and
N,N-diphenyl—z—pyridylamine.

The substituent the Ar may have, includes alkyl
groups such as methyl, ethyl, propyl and butyl; alkoxy
groups such as methoxy, ethoxy and propoxy; halogen
atoms such as fluorine, chlorine, iodine and bromine;
alkylamino groups such as dimethylamino and
diethylamino; a hydroxyl group; a nitro group; a cyano
group; and halomethyl groups.

In Formula (2), the group represented by A
includes, for example, groups such as o-phenylene,
2,3-naphthylene, 2,3-pyrazin-di-vyl, 3,4-pyrazol—di—§l,
2,3-pyridin-di-yl, 4,5-pyridin-di-yl and
4,5-imidazol-di-yl.

The substituent the A may have, includes alle
groups such as methyl, ethyl, propyl and butyl; alkoxy
groups such as methoxy, ethoxy and propoxy; halogen
atoms such as fluorine, chlorine, iodine and bromine; a
nitro group; a cyano group; and halomethyl groups. In
particular, A may preferably be an unsubstituted
o-phenylene.

In the group represented by Cp in Formula (1), the
coupler residual group that may also be present other

than the coupler residual group represented by Formula
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(2) includes, for example, groups represented by the
following Formulas (3) to (8).

Formula (3):

Z R,

Formula (4):

Formula (5):

—Rs

Formula.(6):

Formula (7):
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Formula (8):

OH

X in Formulas (3), (4), (5) and (6) represents a
group of atoms necessary to combine with the benzene

ring to form a substituted or unsubstituted aromatic

‘ring or a substituted or unsubstituted heterocyclic

ring, where the aromatic ring and heterocyclic ring
include, for example, a naphthalene ring, an anthracene
ring, a carbazole ring, a benzcarbazole ring and a
dibenzofuran ring. Y in Formula (8) represents a
divalent group of a substituted or unsubstituted
aromatic hydrocarbon or a divalent group of a
substituted or unsubstituted heterocyclic ring
containing a nitrogen atom in the ring, specific;llj
including groups such as o-phenylene, o-naphthyléne,
perinapthylene, 1,2-anthrylene, 3,4-pyrazol-di-yl,
2,3-pyridin-di-yl, 4,5-pyridin-di-yl, 6,7-indazol-di-yl
and 6,7-quinolin-di-yl. R; and R2 in Formulas (3) and
(4) each represent a hydrogen atom, a substituted or
unsubstituted alkyl group, a substituted or
unsubstituted.aryl groﬁp, a substituted or
unsubstituted aralkyl group or a substituted or
unsubstituted heterocyclic group. R, and R, may also

combine each other to form a substituted or
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unsubstituted cyclic amino group through the nitrogen
atom. R, in Formulas (5) ahd-(6) represents a hydrogen
atom, a substituted or unsubstituted alkyl group, a
substituted or unsubstituted aryl group, a substituted
or unsubstituted aralkyl group or a substituted 6r
unsubstituted heterocyclic group. R, in Formula (7)
represents a hydrogen atom, a substituted or
unsubstituted alkyl group, a substitutéd or
unsubstituted aryl group; a substituted or
unsubstituted aralkyl group or a substituted or
unsubstituted heterocyclic group. The above alkyl
group includes groups such as methyl, ethyl and propyl:;
the aryl group, groups sﬁch as phenyl, naphthyl and
anthryl; the aralkyl gfoup, groups such as benzyl and
phenethyl; the heterocyclic group, groups such as
pyridyl, thienyl, carbazolyl, benzimidazolyl and
benzothiazolyl; and the cyclic amino group containing a
nitrogen atom in the ring, groups such as pyrrole,
pyrroline, pyrrolidine, pyrrolidone, indole, indoline,
carbazole, imidazole, pyrazole, pyrazoline, oxazine and
phenoxazine. Thé substituent includes halogen atoms
such as fluorine, chlorine, iodine and bromine; alkyl
groups such as methyl, ethyl and propyl; alkoxyl groups
such as methoxy and ethoxy; alkylamino groups such as
dimethylamino and diethylamino; a phenylcarbamoyl
group; a nitro group; a cyano group; and halomethyl-

groups such as trifluoromethyl. Z in Formulas (3) and
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(5) represents an oxygen atom or a sulfur atom, and m
rgpresenté 0 or 1.

In Formula (2), n represents an integer of 2 to 4,
and may preferably be 2 or 3.

Preferable examples of the azo pigment represented
by Formula (1) of.the éresent invention are shown
below. The azo pigment used in the present invention
is by no means limited to these. In the following, the
spécific structures of the exemplary pigments are each
set forth by first giving a basic formula and
subsequently its variations only.

The coupler having the coupler residual group
represented by Formu;a (2) is, when synthesized as
described later, usually obtained in the form of a
mixture of isomers. Accordingly, its examples are élso
given in the form of mixtures. For example, in pigment
1, what is meant by
"Basic formula 1:

Cp,-N=N-Ar-N=N-Cp,

Pigment 1

" —@rO-

Cp, and Cp,:
HO o HO N o) "
Celc)
<:> W ' and <:>
0. D

A
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is that pigment 1 is a mixture of the compounds shown

below.

N=N@§=@N=g

gtg o opib
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Basic Formula 1:
Cp,;-N=N-Ar-N=N-Cp,
Exemplary Pigment 1

Ar:
O
T.O

—{::}—N==

Cp, and Cp,:

HO_ - ' HO
' J

<:> N anq
O |

Qe

Exemplary Pigment 2
~O)—~-¥<0)-

Cp, and Cp,:

Ar

3 and ' Z g
B ~ Bl
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Exemplary Pigineént 3

Ar:

- 15 -

OO

Cp, and Cp,:
HO

Exemplary Pigment 4

* ol

Cp, and Cp,:

"HO

Exemplary Pigment 5

©

N
\

N

and

Cp; and Cp,:

HO

()
©

N
\
N

and
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Exemplary Pigment 6

Ar: 0 @
48
Cp, and Cp,:

HO

3

Exemplary Pigment 7

Cp, and Cp,:
HO

AP

Exemplary Pigment 8

Ar: C:I_'h jCHa
Cp, and Cp,:
HO .

e

- 16 -

and

and

- and

HO

0

HO_-

HO

QIO

2Rz,

©©

A4

/A

{
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Exemplary Pigment 9

Ar:

Cl Cl
Cp; and Cp,:
HO

/
: and

Exemplary Pigment 10

Ar:
—@—CH=CH—@_

Cp, and Cp,:
HO

©
©

Z="Z
o)
<,
Q

Exemplary Pigment 11

—@-ﬁ-%m@—

Cp, and Cp,:

@ O
©

Ar:

HO

and

2=z

HO

QO

HO_

- HO

©E

72N,

©©

2z,

272
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Exemplary Pigment 12

Ar:

Exemplary Pigment 14

~0O-v-0-

Cp, and Cp,:

Ar:

HO

©
©

N
\

N-

- 18 -

and

and

and

HO

HO

HO

0©

©©

G©

P2,

2=z
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Exemplary Pigment 15
Ar: (I:Hs
N G
Cp; and Cp,:

HO |
o HO 0

OO
N. . and

Exemplary Pigmem;. 16

S

Ar: ?sz
(-0~
Cp; and Cp,:
HO

0O

N and
O

Exemplary i’igment 17

Ar: =
Oa®
Cp, and Cp,:
HO

HO
a 0

and

©
©

0©

2=
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Exemplary Pigment 18

Ar:

CH, and

Exemplary Pigment 19

T -0

Cp,:

Cp,:

HO

and

HO

HO

©©

OO

SNz

A4

CHa
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Exemplary Pigment 20

Ar :. _@—E ) .
B~

i CONHCONHj£>

Exemplary Pigment 21

-0 0~

Ar:

Cp,:
P1* o

Z

P
2

o o,
Y - B

?@
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Exemplary Pigment 22

Ar:

NC

CN

@‘@

@

©

CONH‘@

Ccl

Exemplary Pigment 23

~©r-on-cn Q-

Ar:

Cp,;:

Cp,:

HO

3
oM

,/ e
@o
2z
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Exemplary Pigment 24

Ar: CN

<©-t-en-0-

Cp,;: .

szﬁ
HO CONH—@—CHa

HN
©)

Exemplary Pigment 25
Ar: '—<:>—N=

Cp,: HO

@ ‘o | HO N o)
o . gib
) @ l\qg and @ .
Cp,: | . ' |

HO and HO o

i
QIO
4

o
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Exemplary Pigment 26

FoRmCR

CP:* Ho
' 0 | HO

- ~O) " | N

::E}—m and (O) gr%—m

Cp,: HO

Ar:

HO

- Bt

Exemplary Pigment 27

Ar: 0
Cp;: HO
O
O
N—¢ \
O,
O
Cp,:
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Exemplary Pigment 28

gEcesca

Cp;, and Cp,:

Exemplary Pigment 29

Ar: o)

- 25 -

and

and

HO

©©

HO

©E©

oz

AN
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Exemplary Pigment 30

Ar:

-
&

HO
o .

o

- 26

Save

Exemplary Pigment 31

Ar:
' ?H&
~0—~0)-
Cpit HO |
0
Om
Oa!
N
Cp,:
HO

HO
N
and o :E; ,§:§?>
. S
HO . |
and _ <:> Q:I::]
©aN
HO o
N
-
and <:> \‘



10

15

20

25

-2

Exemplary Pigment 32

Ar:

-

7 -

and

HO

©©

4

27z

b
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Basic Formula 2:

N=N-Cp3
Cp,-N=N-Ar-N=N-Cp,

Exemplary Pigment 34

Ar:
: N
Cp,, Cp, and Cp;:

HO
0 HO O
.N
<:>' ﬁ. and

2z,

©
O%

Exemplary Pigment 35

Ar:

'Cpl, Cp, and Cp,:
HO
iE; N and
\
N

Cl
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Exemplary Pigment 36

Ar:

-0--0-

Cp,, Cp, and Cps:

HO

o
©)
@ 11\: and

Basic Formula 3:

Cpl—N=N\ N=N-Cp,
AT
sz-N=N/ \N=N—Cp4

Exemplary Pigment 37

"9~

Cp,, Cp;, Cp; and Cp,:

Bfe - gib
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Exemplary Pigment 38

Ar:

O\ geneen @
o) OOy

Cp;, Cp;, Cp; and Cp,:

HO | HO
)

O 8

Sz

In the present invention, among these examples,
the compounds in which all Cp's are coupler residual
groups represented by Formula (2) are particularly
preferred. Exemplary Pigmenfs_l, 3, 4, 5, 6,'28;and 29
are more preferred.

The coupler having the coupler residual groﬁp
represented by Formula (2) can be synthesized by
subjecting hydroxy-1, 8-naphthalic acid anhydride and
the corresponding aminoarylcarbéxylic acid amide to
dehydration condensation in a suitable solvent. The
solvent used'includes nitrobenzene, dichlorobenzene,
trichlorobenzene and xylene. Phosphorus oxychloride or
polyphosphoric acid may be added as a condensation
agent. The coupler having the coupler residual group

represented by Formula (2), thus synthesized, is
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obtained in the form of a mixture of isomers
represented by the following Formulas (2-a) and (2-b).
Either isomer can be used in the present invention.

Formula (2-a)

Formula (2-b)

Synthesis Example 1 (Synthesis of Coupler)

To 130 ml of ﬁitrobenzene, 10.0 g of
3-hydroxy-1, 8-naphthalic acid anhydride and 7.0 g of
o-aminobenzamide were added to carry out reflux with |
heating for 12 hours. After the reaction mixture was
left to codl, the precipitate was filtered, and
dispersed and washed with toluene and then with
methanol, followed by reprecipitation repeated twice
using an N,N-dimethylformamide/methanol solution.
Thereafter, the precipitate was again dispersed and
washed with methanol, followed by drying to give 3.5 g
of a mixtpre of the couplers representea by Formulas

(2-a) and (2-b). m.p.: 310-315°C; mass spectrum: m/z



10

15

20

25

- 32 -

314.

The azo pigment represented by Formula (1) can be
readily obtained by: |
(a) converting the corresponding amine into a

diazo form, followed by coupling with the coupler
having the coupler fesidual group represented by
Formﬁla (2), in the presence of an alkali in an aqueous
system; or

(b) converting a diazonium salt into a
borofluoride or a zinc chloride complex, followed by
coupling ﬁith the coupler in the presence of a base
such as sodium acetate, triethylamine or
N-methylmorpholine in an organic solvent such as
N,N-dimethylformamide or dimethylsulfoxide. When
disazo pigments in which a coupler residual group other
than the coupler residual group represented by Formula
(2) is present together in the molecule are
synthesized, they can be synthesized by:

(a) subjecting 1 mol of a tetrazolium salt firstly
to coupling with 1 mol of the coupler having the
coupler residual group represented by Formula (2) and
subsequently to coupling with 1 mol of other couplér;
or

(b) converting a diamine one amino.group of which
has been protected with an acetyl group or the like,
into a diazo form, followed by coupling with the

coupler having the coupler residual group represented
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by Formula (2), thereafter hydrolyzing the protective
group using hydrochloric acid or the like, and again
converting the compound into a diazo form, followed by
coupling with other coupler. Trisazo pigments and
tetrakisazo pigments in which a coupler residual group
other than the coupler residual group represented by
Formula (2) is present together in fhe molecule can
also be synthesized in the same manner.

Svnthesis Example 2

(Synthesis of Exemplary Pigment 1)
In a 300 ml beaker, 150 ml of water, 20 ml (0.23
mol) of concentrated hydrochloric acid and 7.3 g (0.032

mol) of the following diamine compound

O
BN —(Oyh=N-O)-we

were put, and the mixture was cooled to 0°C, to which a

solution prepared by dissolving 4.6 g (0.067 mol) of

‘sodium nitrite in 10 ml of water was dropwise added in

10 minutes while its liquid temperature was kept at 2°C
or below. After stirring for 15 minutes, the reaction
mixture was filtered with_carbon, and then a solution
prepared by dissolving 10.5 g (0.096 mol) of sodium
borofluoride in 90 ml of water was dropwise added in
the reaction mixture with stirring. The borofluoride
precipitated was collected by filtration, and then

washed with cold water, followed by washing with
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acetonitrile and then drying at room temperature under
reduced pressure. Yield: 12.8 g, 94%.

Next, in a 5 1lit. beaker, 3 1lit. of DMF
(N,N-dimethylformamide) was put, and thén 13.2 g (0.042
mol) of a mixture of the couplers represented by
Formulas (2-a) and (2-b) was diésolved therein. The
resulting solution was cooled to have a liquid
temperature of 5°C. Thereafter, 8.5 g (0.020 mol) of
the borofluoride previously obtained was dissolved
therein and subsequently 5.1 g (0.050 mol) of
triethylamine was dropwise added in 5 minutes. After

stirring for 2 hours, the pigment precipitated was

" collected by filtration, and then washed with DMF four

times and with water three times, followed by
freeze-drying. Yield: 14.2 g, 81%.

The electrophotographic pﬁotosensitive member of
the present invention comprises a conductive support
having thereon a photosensitive layer containing the
oxytitanium phthalocyanine and azo pigment repreéented
by Formula (1). The photosensitive layer may have any
known form. Particularly preferred is a photosensitive
layer of a function-separated type, comprised of a
charge generation layer containing the oxytitanium
phthalocyanine and azo pigment represented by Formula
(1) and a charge transport layer superposingly formed
thereon containing a charge-transporting material.

The charge generation layer of the present
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invention may be either a layer containing both the
oxytitanium phthalocyanine and the azo pigment
reprgsented by Formula (1) or a layer formed by
superposing layers respectively containing the both.

When the oxytitanium phthalocyanine and the azo
pigment are mixed, they may preferably be in a weight
ratio of oxytitanium phthalocyanine/azo pigment of from
95/5 to 70/30. If mixed in a weight ratio greater than
95/5, the intended improvement may be less effective,
and on the other hand in a wéight ratio smaller than
70/30, the sensitivity may lower on the side of long
wavelength.

In the case when a charge generation layer
containing the oxytitanium phthalocyanine or a charge
generation layer containing the azo pigment are
superposed, they may take either a form Qherein the
layer containing the azo pigment is in contact with the
charge transport layer or a form wherein the layef
containing the oxytitanium phthalocyanine is in Eontact
with the charge transport layer. The latter form can
be more effective in the present invention, and is
preferred. The layer containing the oxytitanium
phthalocyanine may preferably be formed in a layer
thickness of from 0.1 to 0.5 pm. The layer containing
the azo pigment need not be formed in so a large --
thickness, and can be well effective when formed in a

thickness of about 0.05 pm to about 0.2 pm.
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The charge generation layer can be formed by
depositing the oxytitanium phthalocyanine and the azo
pigment of the present invention on a conductive
support, or by coating on a conductive support by a
known method a coating solution prepared by dispersing
these in a suitable solvent together with é binder
resin. The layer may preferably be formed in a thin
layer having a thickness not larger than 5 pm, and
pérticularly preferably from 0.1 to 1 uym. The binder
resin used in the formation of this layer by coating
can be selected from a vasf range of insulating resins
or organic photoconductive polymers. It may preferably
include polyvinyl butyral, polyvinyl benzal,
polyarylates, polycarbonates, polyesters, phenoxy
resins, celiulose resins, acrylic resins and
polyurethanes. It may be used in an amount of not more
than 80% by weight, and particularly preferably not
more than 40% by weight, based on the fdtal weight of
the charge generation layer. The solvent used méy
preferably be selected from those which dissolve the

above resin and do not dissolve the charge transport

‘layer and subbing layer described later. It may

specifically include ethers such as tétrahydrofuran and
1,4-dioxane; ketones such as cyclohexanone and methyl
ethyl ketone; amides such as N,N-dimethylformamide;
esters such as methyl acetate and ethyl acetate;

aromatics such as toluene, xylene and chlorobenzene;
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alcohols such as methanol, ethanol and 2-propanol; and
aliphatic halogenated hydrocarbons such as chloroform,
methylene chloride, dichloroethylene, carbon
tetrachloride and trichloroethylene.

The charge transport layer is superposed on or
beneath the charge generation layer, and can-be formed
by coating a coating solution prepared by dissolving a
charge-transporting material in a solvent optionally
together with a suitable binder resin. It may
preferably have a layer thickness of from 5 to 40 um,
and pafticularly preferably from 15 to 30 um.

‘The charge-transporting material can be roughly
grouped into an electron transporfing material and a
hole transporting material. The electron transport;ng
material includes electron attractive materials as
exemplified by 2,4, 7-trinitrofluorenone,
2,4,5,7-tetranitrofluorenone, chloroanil and
tetracyanoquinodimethane, or those obtained-by'forming
these electron attractive materials into polymefs. The
hole transporting material includes polycyclic aromatic
compounds such as pyrene and anthracene; heterocyclic
compounds such as compounds of a carbazole type, an
indole type, an imidazole type, an oxazole type, a
thiazole type, an oxadiazole type, a pyrazole type, a
pyrazoline type, a thiadiazole type or a triazole type:
hydrazone compounds such as

p-diethylaminobenzaldehyde-N,N—diphenylhydrazone and
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N,N-diphenylhydrazino-3-methylidene-9-ethylcarbazole;
triarylamine compounds such as tri-p-tolylamine,
4-(di-p-tolylamino)-biphenyl,
2-(di-p-tolyl)-amino-9,9'-~dimethylfluorenone and
l1-di-p~tolyl-aminopyrene; styryl compounds such as
a~-phenyl-4'-N,N-diphenylaminostilbene and
5-[4-(di-p-tolylamino)benzilidene]-5H~-dibenzo[a,d]cyclo
heptene; benzidine compounds; triarylmethane compounds:;
triphenylamine; or polymers having a group comprising
any of these.compounds as a backbone chain 6r side
éhain as exémplified by poly-N-vinylcarbazole and
polyvinylanthracene. In addition to these organic
charge-transporting materials, it is also possible to
use inorganic materials such as seleniuﬁ,

selenium-tellurium, amorphous silicon and cadmium

~sulfide. These charge-transporting materials can be

used alone or in combination of two or more kinds.

A binder resin may be used when the
charge-transporting material has no film formingh
properties. It may specifically include insulating
resins such as acrylic resins, polyarylates,
polyesters, polycarbontes, polystyrene, an
acrylonitrile/styrene copolymer, polyécrylamides,
polyamides and chlorinated rubbers; and organic
photoconductive polymers such as poly-N-vinylcarbazole
and polyvinylanthracene.

The conductive support used in the present
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invention are exemplified by those made of aluminum, an
aluminum alloy, copper, zinc, stainless steel,
vanadium, molybdenum, chromium, titanium, nickel,
indium, gold and platinum. Besides, it is possible to
use supports comprised of plastics (as exemplified by
polyethylene, polypropylene, polyvinyl chloride,
polyethylene terephthalatejand acrylic resins) having a
film formed by vacuum deposition of any of these metals
or alloys, supports comprising any of the above
plastics, metals or alloys covered thereon with
conductive particles (as exemplified by carbon black
and silver particles) together with a suitable binder,'
and supports comprising plastics or paper impregnated
with the conductive perticles. The support may be in
the form of a drum, a sheet or a belt, and should
preferably be made to have a form most suited for
electrophotographic apparatus to which it is applied.

| In the present invention, a subbing layer having a
barrier function and an adhesion function may be!
provided between the conductive support and the
photosensitive layer. The subbing layer can be formed
using casein, polyvinyl alcohel, nitrocellulose,
polyamides such as nylon 6, nylon 66,.nylon 610,
copolymer nylon and alkoxymethylated nylon,
polyurethanes, aluminum oxide, etc. The subbing -layer
may preferably have a layer thickness of not more than

5 pm, preferably from 0.1 pum to 3 um.
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As another embodiment of the present invention,
the electrophotographic photosensitive member may
include those having a photosensitive layer in which

the oxytitanium phthalocyanine, the azo pigment of the

~present invention and the charge-transporting material

as described above are incorporated in the same layer.
In this instance, a charge-transfer complex comprised
of poly-N-vinylcarbazole and trinitrofluorenone may be
used as the charge-transporting material. The
electrophotographic photosensitive member of this
embodiment can be formed by coating a solution prepared
by dissolving in a suitable resin solution the
oxytitanium phthalocyanine, the azo pigment of the
present invention and the charge-transporting material
or charge-transfer complex as described above, followed
by drying. |

In both.the.electrophotographic photosensitive
members, the azo pigment represented by FQrmula (l) may
be either amorphous or crystalline in its crystal form.
If necessary, the azo pigment represented by Formula
(l)lmay also be used in combination of two or more
kinds, or in combination of a known charge-generating
material.

In the present invention, it is possible to

further provide on the photosensitive layer a

protective layer mainly composed of a resin.

The electrophotographic photosensitive member of
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the present inyention can be not only utilized in
electrophotographic copying machines, but also widely
used in the field in which the electrophotography is
applied as exemplified by laser beam printers, CRT
printers, LED printers, liquid crystal printers, laser
beam engravers and facsimile machines.

Fig. 5 schematically illustrates the construction
of an electrophotographic apparatus having a process
cartridge having the charging member of the present
invention.

In Fig. 5,.reference numeral 1 denotes an
electrophotographic photosensitive member, which is
rotatingly driﬁen around an axis 2 in the direction of
an arrow at a given peripheral speed. The
photosensitive member 1 is uniformly charged on its
periphery to a positive or negative, given potential
through a primary charging means 3. The photosensitive
member thus charged is then photoimagewise exposed to
light 4 emitted from an imagewise exposure meansh(not
shown) for slit exposure or laser beam scanning
exposure. In this way, electrostatic latent images are
successively formed on the periphery of the
photosensitive member 1.

The electrostatic latent images thus formed are
subsequently developed by toner by the operation of a
developing means 5. The resulting toner-developed

images are then successively transferred by the
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operation of a transfer means 6, to the surface of a
transfer medium 7 fed from a paper feed section (not
shown) to the part between the photosensitive member 1
and the transfer means 6.in the manner synchronized
with the rotation of the photoéensitive member 1.

The transfer medium 7 on which the images have
been transferred is separated from the surface of the
photosensitive member, is led through an image fixing
means 8, where the images are fixed, and is then
printed out of the apparatus as a copied material (a
copy) .

The surface of the photosensitive member 1 after
the transfer of images is brought to removal of the
toner remaining after the transfer, through a cleaning
means 9. Thus the photosensitive member is cleaned on
its surface, further subjected fo charge elimination by
pre-exposure light 10 emitted from a pre-exposure means
(not shown), and then repeatedly used for the fofmation
of images. When the primary charging means is é
confact chargiﬁg means making use of a charging roller
or the like, the pre-exposure is not necessarily
required.

In the present invention, the apbaratus may be
constituted of a combination of plural components
integrally joined as a process cartridge from among the
constituents such as the above electrophotographic

photosensitive member 1, primary charging means 3,
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developing means 5 and cleaning means 9 so that the
process cartridge is detachable from the body of the
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 means 9 may be integrally supported iﬁ
a cartridge together with the electrophotographic
photosensitive member 1 to form a process cartridge 11
that is detachable from the body of the apparatus
through a guide means such as a rail 12 provided in the
body of the apparatus.

In the case when the electrophotographic apparatus
is used as a copying machine or a printer, the light 4
of the imagewise exposure is light refleqted from, or
transmitted through, an original, or light irradiated
by the scanning of a laser beam, the driving of an LED
array or the driving of a liquid crystal shutter array
according to signals obtained by reading an original
gnd converting the information into signals. |

The present invention will be described below in
greater detail by giving Examples.

Example 1

50 parts (parts by weight; the same applies
hereinafter) of titanium oxide powder coatéd with tin
oxide, containing 10% of antimony oxide, 25 parts of
resol type phenol resin, 20 parts of methyl cellosolve,

5 parts of methanol and 0.002 parts of silicone oil (a
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polydimethylsiloxane-polyoxyalkylene copolymer; weight
average molecular weight: 3,000) were dispersed for 2
hours by means of a sand mill making use of glass beads
of 1 mm diameter. The dispersion thus obtained was
dip-coated on an aluminum cylinder (80 mm diameter and
360 mm long), followed by drying at 140°C for 30
minutes to form a conductive layer with a layer
thickhess of 20 um.

On this conductive layer, a solution prepared by
dissolving 5 parts of a 6-66-610-12 polyamide
quaterpolymer in a mixed solvent of 70 parts of
methanol and 25 parts of butanol was dip-coated,
followed by drying to form a.subbing layer with a layer
thickness of 1 um.

To a solution prepared by dissolving 10 parts of

polyvinyl butyral (trade name: S-LEC BX-1l; available

from Sekisui Chemical Co., Ltd.) in 400 parts of

cyclohexanone, 7 parts of I-type oxytitanium
phthalocyanine having distinctive peaks at Bragg's
angles (26 *0.2°) of 9.0°, 14.2°, 23.9° and 27.1° in an
X-ray diffraction pattern of CuKa characteristics (its
diffraction pattern is shown in Fig. 1) and 3 parts of
an azo pigment Exemplary Pigment 1 were added. The
resulting mixture was dispersed for 2 hours by means of
a sand mill making use of glass beads of 1 mm diameter.
To the dispersion thus obtained, 400 parts of ethyl

acetate was added to dilute it. The dispersion thus
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obtained was dip-coated on the above subbing layer,
followed by drying at 80°C for 10 minutes to form a
charge generation layer with a layer thickness of 0.25
pm.

Next, 10 parts of a charge-transporting material

having the following structural formula:

B,C_ CH,

H3C—@\N

#c <0y’

and lO_parts of bisphenol-Z polycarbonate (weighf
average molecular weight: 49,000) were dissolved in 60
parts of chlorobenzene. The resulting solution was
dip-coated on the charge generation layer, followed.by
drying at 110°C for one hour to form a charge transport
layer with a layer thickness of 20 pm. Thus, an
electrophotographic photosensitive member was produced.

Comparative Example 1

An electrophotographic photosensitive member was
produced in the same manner as in Example 1 except that
the I-type oxyfitanium phthalocyanine was used in an
amount of 10 parts and the azo pigment was not used.

Comgarative Example 2

An electrophotographic photosensitive member was
produced in the same manner as in Example 1 except that

the azo pigment was not used.

Comparative Example 3
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An electrophotographic photosensitive member was
produced in the same manner as in Example 1 except that
the azo pigment was replaced with an azo pigment

represented by the following structural formula.

{O)-muo;, oK ¢ H  CONH~O)

(O) N=N-@—§_=N-@-N=N )
©) ©)

Performance Evaluation

Electrophotographic photosensitive members
produced in Example 1 and Comparative Examples 1 to 3
were each set on a laser beam printer (trade name:
LBP-SX; manufactured by CANON INC.) to make evaluation
of their performanées. First, each photosensitive
member was made to have a dark-portion potential of
-700 V, and then exposed to light emitted from a 802 nm
laser to measure laser light intensity necessary for
providing a light-portion potential of -150 V, i.eﬂ, to
measure sensitivity. Also, the amount of change in
dark-portion potential (AV,) and amount of change in
light-portion potential (AV,) in the course of
continuous 5,000 A4 size sheet printing were also
measured. An instance where the value of the amount of
change is negative indicates that the absolute value of
the potential became smaller after the printing, and an
instance where it is positive, that the absolute wvalue

became larger.
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Photomemory characteristics were also evaluated.
Stated specifically, first, using a fluorescent lamp
(trade name: FV,18 White Light Lamp; manufacturéé by
Matsushita Electric Industrial Co., Ltd.), the
electrophotographic photosensitive members produced in
Example 1 and Comparative Examples 1 to 3 were each
partially exposed to light at an intensity of
illumination of 1,500 luxes for 5 minutes, and, after
the ekposure, left to stand at room temperature for 5
minutes (nén-exposed portions were formed by screening
the light). Thereafter, the phétosensitive members
thus treated were each set on the above laser beam
printer to measure potential difference between the
light-portioh potential at non-exposed portions and
that at exposed portions (photomemory = |potential at
non-exposed portion - potential at exposed portion]).

Results thus obtained arxe shown in Table 1.
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Table 1
TiOPc*/ Pigment/ : Amount of
azo binder change in
pigment resin potential
ratio ratio Sensitivity AV, Av, Photo-
(wt/wt) (wt/wt) memory

(pJ/cm?) (V) (V) (V)
Example:
1 7/3 10/10 0.21 -10 +5 10

Comparative Example:

1 10/0 10/10 0.20 -60 -30 60
2 . 7/0 7/10 0.27 . -40 -15 45
3 7/3 - 10/10 0.29 =25 +40 40

* Oxytitanium phthalocyanine

As.is seen from these results, in Example 1, a
sensitivity equal to that in Comparative Example 1 is
obtained and repetitioh performance and photomemory. ’
characteristics are improved, even though the
oxytitanium phthalocyanine is in a smaller content than
that in the latter. On the other hand, in Comparative
Example 2, the sensitivity is fairly low and the
repetition performance and photomemory characteristics
are less improved, because the oxytitanium
phthalocyanine is used in a émall content and thelazo
pigment is not used. Comparative Example 3, in ﬁhich a
conventional bisazo pigmenf is used, the effect as in

the present invention is not obtained.
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Example 2

Dispersions for the charge generation layer were
prepared in the same manner as in Example 1 except that
a dispersion of the oxytitanium phthalocyanine and a
dispersion of the azo pigment were separately prepared.
Here, the pigment and binder resin in each dispersion
was in a ratio of 10/10.

A conductive support and a subbing layer were
formed in the same manner as in Example 1, and'the azo
pigment dispersion was coated on this subbing layer so
as to be in a layer thickness of 0.1 pm, followed bf
drying, and then the oxytitanium phthalocyanine
dispersion was further coated thereon so as to be in é
layer thickness of 0.25 pum, followed by drying, to form
a double-layer charge generation layer. The charge
fransport.layer was formed thereon in the same manner
as in Example 1. Thus, an electrophotographic
photosensitive member waé produced.

Example 3

An electrophotographic photosensitive member was
produced in the same manner as in Example 2 except that
the azo pigment charge generation layer and the
oxytitanium phthalocyanine charge geﬁeration layer were
formed in reverse order. |

Evaluation was made on the electrophotographic
photosensitive members pfoduced in Examples 2 and 3, in

the same manner as in Example 1. Results obtained are



10

15

20

25

30

- 50 -

shown in Table 2. For comparison, the results of the
electrophotographic photosensitive member produced in
Comparative Example 1, which is an example in which no
azo pigmént ié.contéined in the charge generation

layer, are shown together.

Table 2
Amount of
change in
potential
Electrophotographic Sensitivity Av, Av, Photo-
photosensitive member _ memory

(nJ/cm?) (V) (V) (V)

Example 2: 0.20 =10 0 15
Example 3: 0.24 -5 +20 5
Comparative Example 1: 0.20 -60 -30 60

'As is seen from these results, in the present
invention, the repetition performance and photomemory
characteristics are improved, where, in view of
sensitivity, the charge generation layer containing the
azo pigment more preferably be provided on the side of
the conductive support.

Examples 4 to 6

Electrophotographic photosensitive members
corresponding to Examples 4, 5 and 6 were producéd in
the same manner as in Example 1 except that the I-type

oxytitanium phthalocyanine was replaced with the A-type
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oxytitanium phthalocyanine, B-type oxytitanium
phthalocyanine, Y-type oxytitanium phthalocyaniﬁe
exhibiting the X-ray diffraction patterns as sho&n in
Figs. 2, 3 and 4, respectively.

Comparative Examples 4 to 6

Electrophotographic photosensitive members
corresponding to Comparative Examples 4, 5 and 6 were
produced in the same manner as in Comparative Example
except that the I-type oxytitanium phthalocyanine was
replaced with the A~type oxytitanium phthalocyanine,
B-type oxytitanium phthalocyanine, Y-type oxytitanium
phthalocyanine, respectively. -

Evaluation was made on the electrophotographic
photosensitive members produced in Examples 4 to 6 and
Comparative Examples 4 to 6, in the same manner as in

Example 1. Results obtained are shown in Table 3.
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Table 3
TiOPc*/ Pigment/ Amount of
azo binder change in
TiOPc* pigment resin Sensi- potential
crystal ratio ratio  tivity Av, AV, Photo-
form (wt/wt) (wt/wt) memory
(ud/cm?) (V) (V) (V)
Example:
4 A type 7/3 10/10 0.37 ~-25 0 10
5 B type 7/3 10/10 0.36 =30 -15 15
6 Y type 7/3 10/10 0.25 -20 -10 20
Comparative Example:
4 A type 10/0 10/10 0.37 -60 -20 45
5 B type 10/0 10/10 0.35 -70 -30 50
6 Y type 10/0 10/10 0.23 -50 =25 55

* Oxytitanium phthalocyanine

As is seen from these results, the present

invention is effective without regard to the crystal

form of the oxytitanium phthalocyanine.

Examples 7 to 16

Electrophotographic photosensitive members

corresponding to Examples 7 to 16 were produced in the

same manner as in Example 1 except that the azo pigment

Exemplary Pigment 1 was replaced with azo pigments

Exemplary Pigments 4, 29, 3, 28, 5, 20,'24, 26, 34 and

37, respectively, and evaluation was made similarly.

Results obtained are shown in Table 2.

For comparison,
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the results of Example 1 and Comparative Example 1 are

shown together.

Table 4
Amount of
change in
: potential
Exemplary Sensitivity AV, AV, Photo-
Pigment memory
(RI/em?) (V) (V) (V)
Example:
7 4 0.22 ~-10 +5 15
8 29 0.20 -5 +10 5
9 3 0.23 -25 0 20
10 28 0.23 ~20 -10 | 10
11 5 | 0.21 -10 +10 25
12 20 0.22 -20 -10 15
13 24 0.23 -15 -10 25
14 26 0.23 -5 +10 20
15 34 0.21 -10 0] 10
16 37 0.23 ~-25 ~-10 25
Example:
1 1 0.21 -10 +5 10
Comparative Example:
1 - 0.20 -60 -30 60

Examples 17 to 20

Electrophotographic photosensitive members
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corresponding to Examples 17 to 20 were produced in the

same manner as in Example 1 except that the

charge-transporting materials were respectively

replaced with the compounds represented by the

following structural formulas.

Charge-transporting material used in

H .
’ 2\N-@)—cH=N—H’<§>

HsC,” |

Charge-transporting material used in
Charge-transporting material used in
1 WO,

Charge-transporting material used in

Comparative Examples 7 to 10

Example

Example

Example

- Example

17:

18:

19:

20:

Electrophotographic photosensitive members

corresponding to Comparative Examples 7 to 10 were
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produced in the same manner as in Comparative Example 1

except that the charge-transporting materials were

respecfively replaced with those used in Examples 17 to

20.

Evaluation was made on the .electrophotographic

photoéensitive members produced in Examples 17 to 20

and Comparative Examples 7 to 10, in the same manner as

in Example 1.

Results obtained are shown in Table 5.

Table 5
Amount of
change in
potential
Electrophotographic Sensitivity AV, Av, Photo-~
photosensitive member memory
(nJ/cm?) (V) (v) (V)
Example 17: 0.24 -5 +10 0
Comparative Example 7: 0.22 -40 -15 40
Example 18: 0.21 -15 -5 5
Comparative Example 8: 0.20 -60 -25 55
Example 19: 0.21 -20 -10 15
Comparative Example 9: 0.21 ~50 -30 60
Example 20: 0.25 -25 +10 25
Comparative Example 10: 0.23 -70 -45 65

As is seen from these results,

the present

invention is effective without regard to the tybé of

the charge-transporting material.
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WHAT IS CLAIMED IS:

1. An electrophotographic photosensitive member
comprising a conductive support and a photosensitive
layer provided on the conductive support;

said photosensitive layer containing an
oxytitanium phthalocyanine and an azo pigment
represented by the following Formula (1).

Formula (1): |
Ar—N=N-Cp),
wherein Ar represents a substitﬁted or unsubstituted

aromatic hydrocarbon group which may be bonded through

a linking group, or a substituted or unsubstituted

heterocyclic group which may be bonded through a
linking group:; Cp'represents a coupler residual group -
having a phenolic hydroxyl group, at least one of said
Cp representing é coupler residual group represented by
the following Formula (2); and n represents an integer
of 2 to 4.

Formula (2):
ATTN,
( #°
Ox N._N

HO

wherein A represents a divalent group of a substituted
or unsubstituted aromatic hydrocarbon ring or a
divalent group of a substituted or unsubstituted

heterocyclic ring containing a nitrogen atom in the
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ring.

2. An electrophotographic photosensitive member
according to claim 1, wherein all Cp's in Formula (1)

are groups represented by Formula (2).

3. An electrophotographic photosensitive member
according to claim 2, wherein the A in Formula (2) is

an unsubstituted o-phenylene.

4. An electrophotographic photosensitive member
according to claim 3, wherein the n in Formula (1) is 2

or 3.

5. An electrophotographic photosensitive member
according to claim 1, wherein said oxytitanium
phthalocyanine has distinctive peaks at Bragg's angles
(26 %0.2°) of 9.0°, 14.2°, 23.9° and 27.1° in an X-ray

diffraction pattern of CuKa characteristics. ’

6. -An electrophotographic photosensitive member
according to claim 4, wherein said oxytitanium
phthalocyanine has distinctive_peaks at Bragg}s angles
(26 £+0.2°) of 9.0°, 14.2°, 23.9° and 27.1° in an X-ray

diffraction pattern of CuKa characteristics.

7. A process cartridge comprising an
.
ect Has Been Replaced
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electrophotographic photosensitive member and at least

one means selected from the group consisting of a

charging means, a developing means and a cleaning

T means;

said electrophotographic photosensitive member
comﬁrising a conductive support and a photosensitive
layef provided on the conductive support;

said photbsensitive layer containing an
oxytitaﬁiuﬁ phthaiocyanine and an azo pigment
representéd by the following Formula (1).
Formula (1):

Ar—(_——N=N_—Cp)n

wherein Ar represents a substituted or unsubstituted
aromatic hydrocarbon group which may be bonded through
a linking group, or a substituted or unsubstituted
heterocyclic group which may be bonded through a
linking group; Cp represents a coupler résidual group
having a phenolic hydroxyl group, at least one of said.
Cp representing a coupler residual group represented by
the following Formula (2); and n represents an integer
of 2 to 4.

Formula (2):
ATTN
¥
O N._N

O

HO-

wherein A represents a divalent group of a substituted
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or unsubstituted aromatic hydrocarbon ring or a
divalent group of a substituted or unsubstituted
heterocyclic ring containing a nitrogen atom in the
ring; and

said means selected from the group consisting of a
charging means, a developing means and a cleaning means
Being integrally supported in and detachable'from the

body of an electrophotographic apparatus.

8. A process cartridge according to claim 7,
wherein all Cp's in Formula (1) are groups represented

by Formula (2).

9. A process cartridge according to claim 8,
wherein the A in Formula (2) is an unsubstituted

o-phenylene.

10. A process cartridge according to claim 9,

wherein the n in'Formula (1) is 2 or 3.

11. A process cartridge according to claim 7,
wherein said oxytitanium phthalocyanine has distinctive
peaks at Bragg's angles (26 +0.2°) of 9.0°, 14.2°,
23.9° and 27.1° in an X-ray diffraction pattern of CuKa

characteristics.

12. A process cartridge according to claim 10,

This Sheet Has Been Replaced . e . )
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wherein said oxytitanium phthalocyanine has distinctive
peaks at Bragg's angles (26 x0.2°) of 9.0°, 14.2°,
23.9° and 27.1° in an X-ray diffraction pattern of CuKa

characteristics.

13. 'An electrophotographic apparatus comprising
an eléctrophotographic photosensitive member, a -
charging means, an exposure means, a developing means
and a transfer means; .

said electrophotographic photosensitive member
comprising a conductive support and a photosensitive
layer provided on the conductive support:;

said photosensitive layer containing an
oxytitanium_phthalocyanihe and an azo pigment

répresented by the following Formula (1).

. Formula (1):

Ar—{~-N=N-Cp),
wherein Ar represents a substituted or unsubstituted
aromatic hydrocarbon group which may be bonded through
a linking group, ;r a substituted or unsubstituted
heterocyclic group which may be bonded through a
linking group; Cp represents a coupler residual group
having a phenolic hydroxyl group, at least one of said
Cp representing a coupler residual group represented by
the following Formula (2); and n represents an integer
of 2 to 4.

Formula (2):

This Sheet Has Been Replaced
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wherein A represents a divalent group of a substituted
or unsubstituted aromatic hydrocarbon ring or a
divalent group of a substituted or unsubstituted
heterocyclic ring containing a nitrogen atom in the

ring.

14. An electrophotographic apparatus according to
claim 13, wherein all Cp's in Formula (1) are groups

represented by Formula (2).

15. An electrophotographic apparatus according to
claim 14, wherein the A in Formula (2) is an

unsubstituted ofphenyléne.

16. An electrophotographic apparatus according to

claim 15, wherein the n in Formula (1) is 2 or 3.

17. An electrophotographic apparatus according tb
claim 13, wherein said oxytitanium phthalocyanine has
distinctive peaks at Bragg's angles (26 x0.2°) of 9.0°,
14.2°, 23.9° and 27.1° in an X-ray diffraction pattern

of CuKa characteristics.

18.. An electrophotographic apparatus according to
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claim 16, wherein said oxytitanium phthalocyanine has
distinctive peaks at Bragg's angles (26 #0.2°) of 9.0°,
14.2°, 23.9° and 27.1° in an X-ray diffraction pattern

of CuKa characteristics.
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