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ectt-ephot ogr aphi ¢ Phot osensitive Menber, Process . Cartridg

and, Elet%rophotographic-Apparatus -BACKGROUND OF THE INVENTICBlPtﬁ;

~ Field%f'he Invention _ This invention relates. to an
umeIeCterhotographlc - phot osensi tive nmenber having a photosensitive

| ayer . containing a specific charge generating material, and

also relates to a process cartridge, and an 10 electrophotographic

appar at us, havi ng su®lextrophotogtaph i FHru tosensdi tiypd dasipes) t Pvecassber .

Rel at ed Background Art El ect r ophot ogr aphi ¢ phot osensitive

menbers maki ng Cartrigigen (and ElgwtrepheitegrapghhatApparatisve been

15 greatly inproved in their sensitivity and durability (or

runni ng performance) as a result of the advancenent - of

functi on- separ at ed ohotosen5|t|ve nenbers conpri'si ng . and

" super posi ngly f &4k RJUN ge-geRe h | ayer containing a

- charge-generatin erial, a charge 20 transport |ayer containing a
charge-tra spor@%ﬁgii—————jﬁgggﬁggi—lgnd have wi.dely been put into

practical use.

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
10 electrophotographic apparatus, having such an
electrophotographic photosensitive member.
Related.Background Art
Electrophotographic photosensitive members making

use of organic photoconductive materials have been

15 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

20 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
prlnters to which electrophotography is applied are in

25 wide use as terminal unit prlnters. These are_chlefly

laser beam printers having lasers as light sources. As

the light sources, semiconductor lasers are used in



I'n particular, in recént'years, in place of conventional inpact type

printers, non-inpact type . printers to which el ectrophot ography is
applied are in 25 wide use as ternminal 2umit printers. These are
chiefly " laser beamprinters having |l asers as |light sources. As

the light sources, sem conductor |asers are used in

-2- view of the cost, the size of apparatus and so forth.

‘Sem conduct or | s.pr | i y d pLes £5%H | ation
wavel engt h of as oﬁﬁpé§M%9%8%#Us?§§nﬁ§£e bf Sggagﬁﬁﬁgngnﬁéﬁgg H.

el ect rophot ogr %&}ﬁfccﬁﬁkgﬁeééﬁsi{sééfs p?exlraﬁﬂﬁﬁrs uley B¢ pEkenittMave

sensitivities in suc - long-wavel ength Tegion have been -devel oped..
As materials hay NGsSENPAtidhi W8Feibn§thNo? as lonbOBe- YAVE Gl mikee On,

met al -free phthal ocyani nes and met al pht hal ocyani nes are known in the
art, and have Z@ nmpeond phéntat 818¢8LbpRetogEaphs cC bhbdesensddkieng
materials. In particul ar, anong such phthal ocyani ne conpounds,

oxytitani 1Bn phtirshissyarhaeihgssaffbcyehtghensitiviedeist ivni syuch a
However, the el ectrophotographi c photosensitive
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

10 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

15 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

20 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

25 sensitivity, it is proposed in Japanese Patent
Application Laid-open No. 3-37656 to use oxytitanium

phthalocyanine and a bisazo pigment in combination.



15 menber s meki ng use of oxytitani um pht hal ocyani ne are sought to
have much better potential stability and nmuch better photonenory
(potential attenuation at portions - 3rradi ated by fl uorescent
l'ighting). Accordingly, it i s proposed, e.g., to make the the charge

. generation 20 | ayer thiner or to decrease the proportion of the

oxytitani um pht hal ocyanine in the charge generation | ayer. Such
measures, howe . e [ . RYRY .

For the. pur pocsueh SLEATANES AR Mnftver,ds BEtis Li¥ective for
proposed in Jaﬁﬁge&ﬁF%@#QMént in tARPlddRld YrdgdFeapen No. 3-37656 to use
oxytitani um ph halocyaniﬁé and a bisagg:plgnent I n conbi nati on.

- 3- Such a bisazo pignment, however, is little effective for

the inprovenment in the-above properties. SUMVARY OF THE | NVENTI ON
5 An oBUSMIARYT OFherHE GENTIONENti On is to provide an

el ect rophot ogr aphi ¢ phot osensitive nenber having a hi gh sensitivity,
~a superiob potenti aBnsiodjidatt ywfarthe present invention is to provide

an electrophotographic photosensitive member having a
high sensitivity, a superior potential stability and
superior photomemory chafacteristicslwhen repeatedly
used. |

10 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

15 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

20 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

25 a linking group, or a substituted or unsubstituted
heterocyclic group which may-be bonded through a

linking group; Cp represents a coupler residual group



superior photonenory characteristics when repeatedly used. 10

Anot her- obj ect of the present invention is to provi de a process
cartridge, and an el ectrophotographic - 4 -apparatus,. having such an

el ecti ophot ogr aphi c phot osensi tive menber. : The present

I nvention provides an 15 el ectr ophot ogr aphi ¢ phot osensitive nenber
conprising a conductive support and a photosensitive |ayer provided
on the conductive support; . sai d photosensitive |ayer containing
an oxyt PE¥ARGNRpRERRPILFabiyIE oY SFouny Flyridist ane of Spkdent ed

by the following Fornula (1). Formulg (1

Ar-(--N=N-Cp )Fgr FFPreseng‘:\?oHQréi H°R|P]1e€prré"§1ﬁ(‘€3a%’iﬂi’§ iTRRTRFYIted by
unsubsti tuted omgti c dr qcar,ban group which may be bonded through
25 0% | ki g8 505100 Rng” ERRBHIA (] orh y BATRRSES = THiResBoycl
group whi ch may cbg anigd t hrough a | i nki ng group; Cp represents a
coupl er reS|duaF group . - 4-

5 Formula (2):

HO

10 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.

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

above.

20 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.
25 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



havi ng a phenolic hydroxyl group, at |east one of said _ _
representing a coupler residual group represented by the foll ow ng
Fornula (2); and n represents an integer— 5 = of 2 to 4. 5 Formul a
(2): [err] 10 wherein A represents a divalent group of a
substituted or unsubstituted aromatic hydrocarbon ring or a

di val ent group of a substituted or unsubstituted het erocyclic ring
containing a nitrogen atomjn th ri . . t

i nvention al so Pt ?ﬁﬁ?%f?ﬁ?ﬁm%g'Y—typecgggFﬁaégfugnBhgﬁlﬂgcgg%i%%'

LRI 20O £ ARG g4ty oSS SRR,

phot osensi tive nenber describe

THE DRAWNGS o 1edtfopHo SOgMEpRICXabpkrdithE’ AGLiAR Rapketesyf CukKa
characteristicé?pfa?-?y%e ok%%?taniun1pﬁthg?ogyanine. g _ b_ Fig. 2
shows an X-ray &ifé+Hagéd %@ﬂ%%l&b ob1&KPophotogehphae! phbtbsensaftidd ype
oxytitani um pht hal ocyani ne. 2 Fig. 3 shows an X-ray diffraction
pattern ofs CuKanember of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The electrophotographic photosensitive member of
the present invéntion has a photosensitive.layer on a
10 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),
15 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
20 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):
O

'Ao'\\
L4

\

\

25

2\~

o

HO



characteristics of B-type oxytitani um pht hal ocyani ne. Fig. 4
shows an X-ray diffraction pattern of CuKa

-5-" characteristics of Y-type oxy®itani um phthal ocyani ne.

Fig. 5 schematically illustrates the construction of an

el ect r ophot ogr aphi ¢ appar at us having a process cartridge having the
el ect rophot ogr aphi ¢ phot osensitive menber of the present invention.

DESCRI PTI ON OF THE PREFERRED E INE electro ogr aphi c
phot osensi t i ve¥REFBeP represel’% gg‘é'rﬂl?’me?ﬁ‘?% ?(‘g ‘%Fﬁ)’f:gg‘éﬁﬁgt i ve

| ayer on a 10__ cond t|ve part and th sensitive | ayer

contai ns an ongngﬁ”§ ﬁﬁﬁ? OE?QMQﬁgﬁmﬂy Jéﬁ% Pl %ﬁé%t repr esent ed
by the foll owi )~

A (Conenop ) PrRTe o Bkl of o iR fedlon wnabectiued

unsubstituted peterciydTald G iRel RN %mMs@ewt&@ ﬂ?“ﬁ'i‘é’ through

a linking group, or a“substitutied or unsubstituted
5 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

10 = 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

15 invention has the following structure.

C—N N—C
\ ¥
N Ti=0 N
\ AN V4
20 _ €=N N-C

/
), ¥ Ky

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

25 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



het erocyclic group which may be bonded through a l'i nki ng group; Cp
represents a coupler residual group 20 - having a phenolic hydroxyl group,

at | east one of said Cp representimng’a-coupl er residual group
represented by the following Fornula (2); and n represents an i nteger
of 2 to 4. Formula (2): [err] :
- 6- wherein A represents a divalent group of a substituted

or unsubstituted aromatj.c hydrocarb [ or_.a ' t oup of a
% i Q. se% in ?)nsr %tgnlt l\{?’ng‘l'c%%qg}(’i?hggéc

substituted or “8RSuBSt it heter ocyclic hi t rogen

atomin the Sypef %[Eg:ype as discloBdd H.rneye.rgs.t gﬁ’tfél}gé Qi L8 szej_é;?t Ive

not only in a superior potenti y and Stperfor

hot h t ek igs td i3 Sl A , even
phot omenory chaiact @hids HeS Y ayRe a%cral@ﬁ?.g)éé& ﬂ.ﬁ%ﬁ@s%r%%%%oo

t hough this specific azo pi gnment has no sensitl _ 00 nm at
al'l, the sensi hppitivation IAHIAL¥PSHONIIMeNISAFE] b therOxiidAN #m

pht hal ocyani ne 1s enhanced by the chem cal sensitizing
5 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

10 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;,

15 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,

20 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,

25 fluorenone, phenanthrenequinone, anthraguinone,
benzanthrone, terphenyl, diphenyloxadiazole, stilbene,

distyrylbenzene, azobenzene, azoxybenzene,



action of the azo pignent. . " The oxytitani um pht hal ocyani ne used
in the present 15 i nvention has the fol ] owi ng structure. [err] _
wherein Xerr], Xerr], Xerr] and X[erf]*%ébresents A or Br; and k, m
p and r are each an integer of 0 to 4. 25 The oxytitanium

pht hal ocyani ne 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
-7- PRy BSezS8L0288E i BiHhénﬁgﬁE%BEla%?-l g;lp?l%%y‘i%%lf‘&fe )

the I type as disclosed in U S " Patent etc, ‘and the Y

type as discl aggshéfylagehRese Bah8Bbhenone, APplication Laid-open No.
64-17066. In particular, | 5 type crystals are preferred. - X-ray

diffraction +tetraphenyl-p-phenylenediamine, tetraphenylbenzidine,

N-phenyl-2-pyridylamine and
5 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;

10 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,

15 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

20 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.

25 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 Formﬁla



patterns of CuKa characteristics of oxytitanium
t he respective crysta
respectively. The.

can 10 be nmade to have the above crystal

forms are shown in Figs.
oxytitani um pht'hdl 6cyani ne can be synthesi zed and -

fornms by known

by ot her

di scl osed in the above patent publications or
As for the azo pigment

represent ed by(eg)i
hydr ocarbon rings s

phenant hl ene,

followic

furan, thiophene, pyri
acridone, di bersinhilgphee, benzoxazole, 20
t he above aromatic

or through an aromatic groug or
exenplified by groups such _as biphenyl, binqphz:%1

directly

tri phenyl & ne,
phenant hr enequi none,
di phenyl oxadi azol e,

azoxybenzene,

10

15

20

25

N- et hyl di ph€

represented by Formula (1),

DfiBer R SIRLYET gl pigtesgprEb AT

enzene,

RGN ANE PYESNEg ) het erocyclic rings such as
I ne, indole, benzothi azol e,

hydr ocar bon rings or

stil bene, /
"‘X-"
Formula (4):
_ /Rl _
HO CONHN
\
R2
ka
Formula (5):
| i
HO  CONH-C-Rs
\ X- }
Formula.(6):
HO CONHN=CH-Rs3
"'X-"
Formula (7):

.pht hal ocyani nes of
2, 3, 1 and 4,

met hods.
t he group

car bazol e,
oxadi azol e and thi azol e;
het erocyclic rings bonded
non-aromati c group,
, di phenyl am ne,
I f@NH)»2p —CNf | uor enone,
ant hr aqui e, benz

t er phenyl ,
di styryl benz&ne, azobenzene,



phenyl benzoxazol e, di phényl net hane, di phenyl sul fone, di phenyl ether,
benzophenone, t et raphenyl - p- phenyl enedi am ne, tetraphenyl benzi di ne,
N- phenyl - 2- pyridyl am ne and . 5 N,N—dThH%n?l-2-pyridy|anine.
The substituent the Ar may have, includes al kyl groups such as
met hyl, ethyl, propyl and butyl; al koxy groups such as net hoxy,
et hoxy and propoxy; halogen atons such as fluorine, chlorine, iodine
and brom ne; fg%1 % 41 no groups such as di net hyl am no and
di et hyl am no; J?oxy group; a nitro group; a cyano group; and
hal onet hyl groups. InyFornuIa (2), the group represented by A
i ncludes, for exanple, groupg._sugh o- phenyl ene, 15 2, 3-naphthyl ene,
2,3-pyrazin-di-yl, 3,4-pyrazol¥di 2 3- pyridin- di - yl,
4,5-pyridin-di-yl and déiﬁl_dl The
substituent the A may have, i groups such as nethyl,
ethyl, propyl and butyl; alkoxy 20 groups such as net hoxy, ethoxy and
propoxy; Shal ogen atons such as fluorine, chlorine, iodine and
brom ne; a nitro group; a cyano group; and hal onmethyl groups. In
particular, A may p¥f dfrerBEpimubes alB insUbdti (8)ednd (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
10 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
15 aromatic hydrocarbon or a divalent group of a
substituted or unsubstituted heterocyclic ring
containing a nitrogen atom in the ring, specifically
including groups such as o-phenylene, o-naphthylene,
perinapthylene, 1,2-anthrylene, 3,4-pyrazol-di-yl,
20 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
25 unsubstituted aralkyl group or a substituted or

unsubstituted heterocyclic group. R, and R, may also

combine each other to form a substituted or



o- phenyl ene. 25 - In the group represented by Cp in For nul a (1), t he

coupl er-residual group that may al so be present other than the
coupl er residual group represented by For it a : -9-

(2) includes, for exanple, groups represented by the’ foll owi ng Fornul as
(3) to (8). Formula (3): [err] Formul a (4):

[err] Formul a (5): [err]

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
5 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
10 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
15 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,
20 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
25 dimethylamino and diethylamino; a phenylcarbamoyl
group; a nitro group; a cyano group; and halomethyl-

groups such as trifluoromethyl. Z in Formulas (3) and



Formulfa (6): [err] Formula (7): [err]
- 10 - Formula (8): [err]- ' ~ Xin Formulas (3),
(4), (5) and (6) represents a grou %f at oms necessary to conbi ne

wi th the benzene ring to forma substituted or unsubstituted aromatic
ring or a substituted or unsubstituted heterocyclic. 10 ring, where the
aromatic ring and heterocyclic ring I ncl ude, for exanple, a

benzcar bazal o Prng Shaq oy o S grygen (A, ok WISGEALE LLOH Bpg)m
represents a represéntd ®brgrioup of a substituted or unsubstituted.
In Formula (2), n represents an integer of é to 4,
and may preferably be 2 or 3.

5 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

10 set forth by first giving a basic formula and
subsequently its variations only.

The coupler having the coupler residual group
represented by Formula (2) is, when synthesized as
described later, usually obtained in the form of a

;5 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,

20 Pigment 1

" —@rO-

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

A

2

4)]



15 aromati.c hydrocarbon or a divalent group of a ' substituted or

unsubstttuted heterocyclic ring containing a nitrogen atomin the

ring, specifically i ncl udi ng groups XlUch as o- phenyl ene,

o- napht hyl ene, perinapt hyl ene, 1, 2-anthrylene, 3,4-pyrazol-di-yl, 20

2,3-pyridin-di-yl, 4,5-pyridin-di-yl, 6,7-indazol-di-yl and

6, 7-quinolin-di-yl. Rerr] and Rerr] in Forrmulas (3) and (4) each

represent a hydrogen atom a sfj tut r S ' d I

group, a substi’ﬁ:?‘é@%rpi@mentsh?sh s%lir?%fg S §F nguggﬁgbgﬁggt isl?lh%%ld or

25 unsubsti t yf vgralkyl group or a substituted or unsubsti tuted

heterocyclic group. Rerr] and R err] may al so. conbi ne each other to

forma substituted or unsubstituted cyclic am no group

t hrough the nitrogen atom R3 in Fornmulas (5) and (6) represents a

hydr ogen atom a substituted or unsubstituted al kyl group, a

substituted or uns :stituted @wy! group, ~a substitut&dO 5 or
upOr a substitited or

unsubstituted aral K\ "xcgd
N REL —_ g #gen_atom a
(GO NSOy ane 26)

het er ocycl i c group,
substituted or

E OliN EN_@_NH ﬁ?



unsubst i t ut ed al kyl group, a substituted or unsubstituted aryl group,
a substituted or 10 unsubstituted aralk I group or a substituted or

unsubstituted heterocyclic group. The abov arkyl group includes
groups such as nethyl, ethyl and propyl; the aryl group, groups such
as phenyl, naphthyl and anthryl; the aral kyl group, groups such as
benzyl and 15 phenet hyl ; the heterocyclic group, groups such as

pyridyl, thienyl, carbazolyl, benzim dazolyl and benzot hi azol yl ; and
the cyclic am no—group contarmng a M tTogerm atonr T tHe Ty, —gr oups

such as pyrrol egagic FoPM:i8! 1€, pyrrolidine, pyrrolidone, indole,
" indoline, 20 carbazol e, 1 mdazole, pyrazole, pyrazoline, oxazine and

phenoxazi ne. The substituent |nclud9§4haﬁqg§nNQND@§2 such as
fluorine, chlorine, iodine and brom ne; al kyl groups such as nethyl
ethyl and propyt+-alkoxyl-groups——-—-—--- such-as —aet-hoxy and et hoxy;__

al kyl am no groups such as 25 di met hyl am no and di et hylam no; a
phenyl car oyl Exkemplarygr Bilgmeatnilt ro group; a cyano group; and hal onet hyl

groups such as trifluoronmethyl. Z in Fornmulas (3) and
- 12 - Ar:

10 :
HO_ - ' HO
\ , N
@ N anq | @ I<I
©) N | _ N
15

Exemplary Pigment 2
~O-w-v0)-

20 Cp, and Cp,:

Ar:

% and ' Z g
©@ © \.©

25 X



(5) represents an oxygen atomor a sulfur atom. and m - represents 0 or
In Formula (2), n representi an integer of 2 to 4, and

nay preferably be 2 or 3. 5 Pr eferabl e exanpl es of the azo pi gnent
repr esent ed by Formula (1) of the present invention are shown
bel ow. The azo pignent used in the present invention is by no neans
limted to these. In the follow ng, the ~specific structures of the
exenpl ary pi gnmppbsnah %&B et 3 set forth by first giving a basic fornula
and subsequeﬁt ly“its varratrons onl y. The coupl er havi ng
t he coupl er residggl. group represented by Fornula (2) is, when
synt hesi zed as described Ianer usual ly obtained in the formof a 15
m xture of isoners. drn%i exanples are al so given in the
formof m xtures. For 1, what is neant by
"Basic fornula 1: Cp[err]-N=N-Ar-N=N-CP[err] 20
Pignent 1 [err Ar: Cp[err] and CP[err]:
[err] 5 Cp, and Cp,:
HO :
HO o
N
O
« O
an
\\
10 = Exemplary Pigment 4
Cp, and Cp,:
"HO
' ' 0 HO 0
15
N
©) ¢ (O~
@ \ and N
N O
. O
Exemplary Pigment 5
20 Ar:
~©-n-r-O-
Cp; and Cp,:
HO
HO 0

O =y
25 g and

A4

G©
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Exemplary Pigment 6

Q
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Cp, and Cp,:
HO
9)

or<
Og"

Ar:

Exemplary Pigment 7

Ar: . .

Cp, and Cp,:

o8
\

Exemplary Pigment 8
Ar: CH3 CHs

Cp, and Cp,:
HO :
0O
O
O,

I's that pi grrent 1 is a mxture of the compounds shown bel ow.
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[err]
Ar:

Exenplary Pignent 2 Arl:
- 17 115 -
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Exemplary Pigment 9
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HO
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Exemplary Pigment 10

Ar:
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Cp, and Cp,:
HO

©
©
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Exemplary Pigment 11

Ar: ﬂ
C-Ch=CH~O)—

Cp, and Cp,:

@ O
©

HO

and

2=z

20

HO

QO

HO_

- HO

©E

72N,

©©

[err] .
Cp[err] and
Exenpl ary Pi gnent

g 2Rz,

272



5  Cp[err] and Cp[err]: [err] : 10 _'Exerrpl ary Pigment
4 - Ar: Cp[err] and Cp[err]: [err] Exenpl ary
Pignent 5 20 Ar: Op[er_r] ‘ari’cpop[err]: [err]
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Exemplary Pigment 12

Ar:

o _ _ HO 5
<:> \ and
/ N

10 . Exemplary Pigment 13
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@ N | and
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Exemplary Pigment 14

20 Ar: H -
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HO HO
0O

25 @ N ) and
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[err]

Exemplary Pigment 15
Ar: (I:Hs
N .(:}
Cp; and Cp,:

HO
0O

O
OaY

Exemplary Pigmem;. 16

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

O
_l\q

Exemplary i’igment 17

Ar: =
Oa®
Cp, and Cp,:
HO

Y
©

2=

5 Cp[err] and Cp[err]:
Ar: Cp[err] and Cp[err]:
lr% - Cp[err] and Cp[err]:

HO .0
N
and @ 1{;%
O
and
HO. | 0
N
and 8 %



- 17 - - Exenpl ary Pignment 9 Ar: Jerr] 5 Cp[err] and
Cp[err]: ' [err] 10 Exenpl ary Pignent 10 Ar: J[err]
Cp[err] and Cp[err]: [err] B&hpt ary Pignent 11 20 Ar:
Cp[err] and Cp[err]:

Exemplary Pigment 18

Ar: 0 @
5 Cp, and Cp,:
0O
HO N
CHa HO—O}¢
and N CHs
' : @ Y
10
Exemplary Pigment 19
Ar: N—N :
C o
15 Cp,;:
HO
0 HO o
N
Om oY
. N
\ and
N OaN
20 Cp,:

25
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10 Exenpl ary Pignent 13 - INECN Ar: Cp[err] and
Cp[err]: [err] Exenpl ary Pi gnent 14 :
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Exemplary Pigment 20
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HO
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Exemplary Pigment 21
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Exenpl ary Pignent 15 Ar: [ er 5 Cp[err] and
Cp[err]: [err] 10 Exenpl ary Pi nt 16 Ar: [err]

Cp[err] and Cp[err]: [err]

Exemplary Pigment 22
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Exerrpl ary Pi grrent 17 20 Ar: Cp[err] and Cp[err] Jerr]
20 Exenpl ary Pignent 18 Ar: [err] 5 Cplerr]
and Op[err]. [err] 10 Exeﬁp?ﬁry Pi gment 19 Ar:

Exemplary Pigment 24
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15
HO [0)
S N
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20 @ X
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Exemplary Pigment 26
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Exemplary Pigment 27
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Exemplary Pigment 28
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Exemplary Pigment 31
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Exenpl ary Pigrrent'26 Ar: ' [err]
Exenpl ary Pignent 27 15 - Ar: [err]
Exenpl ary Pigment 28 . - 27 -

Exemplary Pigment 32

Ar: (|:2H5
S0
. .
P2} mo_
' 0
O
: N and
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_ N
10 Cp,:
HO comx«@
@ CFs
15 Exemplary Pigment 33
Ar:
Cp;: HO

20 _ N
1\q and
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HO
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27z
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[err]- 10 Exérrpl ary Pi lgrrent 29 A [err]

Cp[err]- and Cp[err]: [err] .- 26 - Exenpl ary
Pi gnent 30 Ar: [err] - 28 - :
Basic Formula 2:
N=N-Cp3
Cpl-N=N—}[\r-N=N—Cp2
B e ———————————————— —
Exemplary Pigment 34
Ar:
~o~~0-
10 :
Cp;, Cp, and Cp;:
HO 0 HO O
. @ N—<
N (O) {
15 - ﬁ and _ N

Exemplary Pigment 35
Ar:

20
'Cpl, Cp, and Cp,:

HO
N - @ N and
<:> \Y
N

Cl



Exenpl ary Pignent 31 15 Ar: [err] - 27 -
Exenpl ary Pi gnent 32 Ar: [err] 29 :

Exemplary Pigment 36

Ar:

-0--0-

Cp,, Cp, and Cps:

HO .
| O~
10 @ 11\: and

Basic Formula 3:

15 Ar

Exemplary Pigment 37

"9~

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

T Blp - aib

20



15 . Exenplary Pignent 33 Ar: [err] ' . : - 28 -

Basi ¢ Formul a 2: . N=N- CP err]
Cp[err]-N=N-Ar-N=N-CP[err] 5 Exenpla Pi gment 34 Ar: 10
Cp[err], Cp[err] and Cp[err]: [err]
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Exemplary Pigment 38

Ar:

TN e SO
—@_ B _@-\@_

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

On ana - —{O)
O

e

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



Exenpl ary Pi gnment 35 Ar: 20 Cp[err], Cp[err] and Cp[err]:

[err]

- 29 - Exenpl ary Pignment 36 Ar

5 Cp[erf], Cp[err] and Cp[err]: [erdy -
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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 =



Basic- Fornula 3: [err] Exenp! ary Pi gnent 37 Ar:

[err] - Cp[err], Cp[err], Cp[err] and Cp[err]: [err]
- 30 - Exenplary Pignent 38 - 32 - Ar:[err] 5

Cp[err], Cp[err], Cp[err] and Cp[err]:

314.
The azo pigment represented by Formula (1) can be
readily obtained by: |
(a) converting the corresponding amine into a
5 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
10 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
15 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
20 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
25 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



[err]

represented by Fornmula (2) are particul arB$ -
Pigments 1, 3, 4, 5, 6, 28 and 29

coupl er having the coupl er residual group

In the present invention, anmong these exanples,
the compounds in which all Cp's are coupler residual 15  groups

are nore preferred.

can be synthesized by 20 subj ecti ng hydroxy 1, 8- naphthalic acid

anhydri de and
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preferred. Exenplary

The

represented by Fornula (2)

y€ﬁ§6§n§SIQbCH%§58g ﬁbgﬁﬁd oﬂ”ﬂﬂé“j{&%gegﬁﬁpg%ﬂgghxyIene.

oric acid may

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
o8 (O N=N{O)-

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



obtained in the formof a m xture of isomers represented by the
followng Formulas (2-a) and (2-b). - Either isomer can be used in the
present invention. Formul a (2-a)-[@4r} 10 Formil a (2-b)
[err] 15 Synt hesis Exanple 1 (Synthesis of Coupler)

To 130 m of nitrobenzene, 10.0 g of 3- hydr oxy-1, 8-naphthalic acid
anhydride and 7.0 g of 0- am nobenzam de were added to carry out
reflux with heat i, for. 12 hours. After the reaction m xture was 20
left to ool ,SFREORIEELLP 808 Fhens PFFAREy Stafgom TemRELaiane Pder nashed

wi th toluene an foII d by reprecipitation

t h i th
repeat ed tmﬁcﬁegucegnﬁ%%ﬁauaﬁ *N, ﬁggﬁ ﬂélpogha e/ met hanol sol uti on.
Thereafter, the prg %kel t afenas lggal ngggger §eq_lq._nd OfZ%MF washed with

met hanol , foIIovved y drying to giv
(N,N-dimethylformamide) was put, and then 13.2 g (0.042
5 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
10 = 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
15 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

20 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

25 (1) and a charge transport layer superposingly formed
thereon containing a charge-transporting material.

The charge generation layer of the present



of a m xture of the couplers represented by Fornulas (2-a) and (2-b).
m p.: 310-315[err]C, nass spectrum nifz=

- 32 - 314. The azo-pB@neh represehted by Formula (1)
can be readi | y obtained by; : (a) converting the
corresponding amne intoa 5 diazo form followed by coupling with the
coupl er havi ng the coupl er residual group represented by

Formula (2), in_the presence of an alkali, in an aqueous systenm or
(b) convertinglﬁvﬁP§§8ﬁiﬁﬁ?égﬁteﬁﬁpﬁraa 1FYeTH 5B ?ﬁﬂ*?ﬁaQRtﬁigh?m

' } ' | i,th th I in th
oecencs o % Bhrp LSS R oop LRI S A b T

hyl hol.j ' [ ' I t iet or mam de
or i mat bl Sur FeBEgsBnlad b Rotnidal 310 Wk Naver codfdlHl |

resi dual grOUp(sg%BEbosing 1kgar! %s%%b@i%relrf%&%_ieﬂrﬂ'H:l{éﬁfc?tsr?.nt ed by

For mul a IS preSent "together in the nolecu are
5 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,
10 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
15 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
20 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
25 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.



synt hesi zed, they can be synthesized by; (a) subjecting 1 nol
of a tetrazoliumsalt firstly 20 to coupling with 1 nmol of the coupler

havi ng t he coupl er residual group-r3presented by Forrmula (2) and
subsequently to coupling with 1 nol of other coupler; or

(b) converting a diam ne one am no group of which 25 has been protected
with an acetyl group or the liKke, into a diazo form followed by
coupling with the coggler haV|qg t he cougler resi dual_ group

repr esent ed - The charge generation layer canghe_ formed by by Formul a

2 h f | h d hi
Seld or the | HERSSg ate SRy BLEasEm PatpetactaRtBana i tha deazo
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5 tetraki sa s Tn a couprer—resrdual ot her than

the coupler regj t,gr&'%af]eééééfﬁ%fg%b% condu ’E%E“%ﬁpé&t‘ ﬁgg%ese”t

together in the ecule c e Synt esi ze t he ne nmanner.

Synt hesi 5 Exaidur? mdthod a codO¥R§ N6s1 st PbnFyeERLREY ByIEERbekking

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

10 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

15 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

20 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

25 ethyl ketone; amides such as N,N-dimethylformamide;
esters such as methyl acetate and ethyl acetate;

aromatics such as toluene, xylene and chlorobenzene;



In a 300 mM beaker, 150 mM of water, 20 m (0.23 nol ) of concentrat ed

hydr ochtoric acid and 7.3 g (0.032 nol) of the foll ow ng di am ne
conmpound [err] were put, and-tB& m xture was cooled to O[err]C,
to which a solutlon prepared by dissolving 4.6 g (0.067 nol) of
sodiumnitrite in 10 mM of water was dropw se added in 20 10 m nutes
while its liquid tenperature was kept at 2[err]C or below. After

t f 15 t t filtere
carbon Jand t RSHCAREYFUBHGR. a5 Rethagod.e® mrﬁq%‘éﬁfﬁga@@ { P09 ol )

?Les?ggg{nl on n?xf‘gflgftlﬂmgohl gpggpa%%d%gr oro I%,J%fsllgctraop Scenﬁ?em%r@at ed
was col oot ed BshihLhal bordad, | MRn1oroetiRAISHL MiddLiigl d Vet or

fol | oned by was - 34 -
acetonitrile aeg&gemeﬂg%g adlh £RQERYHR iy hdinder reduced
pressure. Yield

5 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
10 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
15 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
20 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
25 pyrazoline type, a thiadiazole type or a triazole type:
hydrazone compounds such as

p-diethylaminobenzaldehyde-N,N—diphenylhydrazone and



Next,-in a 5 |lit. beaker, 3 lit. of DW (N, N-di net hyl f or mam de) was
put, and then 13.2 g (0.042° 5 . nol) of a mxture of the couplers

represented by Forrmul as (2-a) and 38-€) was dissolved therein. The
resulting solution was cooled to have a |liquid t enper at ure of
5[err]C. Thereafter, 8.5 g (0.020 nol) of t he borofl uoride

previously obtained was dissolved 10 éhere!n anddsgbsqueany 5.1_%ft
oo 2R R B
imes. Tl | oned 1 T AAEAs ledbuOuplt 558k pey i1k~ SB] v gRfe.

Tnvent i on comy el B G RPeLRREOr bLIBLBRIDET O ing thoreon &

photosensiti\NQJgagﬂggfgié%Jugmiﬁgegl9._d%?€§ﬁ§%ﬁgugﬁghgggh%hgpyanine and

azo pignent represented by Formul a otosensitive | ayer may

have anys 1 oW QI -dR{hbEYEEheY BEGLPL E8mpSuRdBNaLesCRSI tive
| ayer of a function-separated type, conprised of a charge generation

| ayer “cont ai nicapHdigy DXyt L1t ANi-@dphenylanihdstotyanenanand azo pi gnent
represented by Fornula 25 (1) and a charge transport | ayer
super posi ngl y F-arave(dii-p-tolykamino foah2ibidgna] e 5H-gebenhanspodicyglo
mat eri al . The charge generation |ayer of the present
heptene; benzidine compounds; triarylmethane compounds:;
triphenylamine; or polymers having a group comprising
10 any of these.compounds as a backbone chain 6r side
chain 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,
15 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
20 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
25 photoconductive polymers such as poly-N-vinylcarbazole

and polyvinylanthracene.

The conductive support used in the present



- 35 - i nvention may be either a layer containing both the

oxytitani um pht hal ocyani ne and the azo pi gnent represent ed by
Formula (1) or a layer formed by - sgperposing | ayers respectively
contai ning the both. 5 When t he oxytitani um pht hal ocyani ne and the
azo pi gnent are m xed, they may preferably be in a weight

rati o of oxytitani um pht hal ocyani ne/azo pi gnent of from 95/5 to
70/30. If mxed in a weight ratio greater than 95/5, the intended

i nprovenent napveatiens askr exempdified by P mate AhALlWRRMTL alvei ght
ratio smaller than 70/ 30, the sensitivity may |ower_on the side of

| ong waluméngmh alloy, copper,| zifite SiL &8t ge generation

| ayer cont ai ni ng the_oxytitanium pht hal ocyanj ne or, 4 charge 15
gener ati on IaYéPaééHWaiNQ%XQQ%QUEEOﬁﬁﬁﬁ#iﬂm%uﬁfegn;um'sﬂﬁék%£sed, they may

{ake erther 2 PSS! P oy syl Hod AR 0% g opbofBrt |
ST ePanar TEE R R P PO il Lef' gt 20
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

10 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 pérticles. The support may be ln

15 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!

20 provided between the conductive support and the
photosensitive layer. The subbing layer can be formed
using casein, polyvinyl alcohdl, nitrocellulose,
polyamides such as nylon 6, nylon 66,.nylon 610,
copolymer nylon and alkoxymethylated nylon,

25 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.



be nore effective in the present invention, and is preferred. The
| ayer containing the oxytitanium - pht hal ocyani ne may preferably be
formed in a | ayer t hi ckness of fremt0.% to 0.5 pm The | ayer
containing 25 ° the azo pignment need not be forned in so a |large

t hi ckness, and can be well effective when fornmed in a t hi ckness of
about 0.05 pmto about 0.2 pm - 36 -
The charge generation |ayer.  can be formed by depositing the

oxyt i tanium pht hal odSnRREtERT eRBodiRent Of the oredant daNRRIER

I nvention on a %ondu o on.a conductive

! 5 i
support by a 5 he kﬁg%\fl"#ﬁ@?ﬂfﬁogiggggﬁtnBhgrgﬂ%nﬁﬁ%grvn é‘}eé'lPed'y M%Sper si ng
these in a Su't%£$fu§8|gﬁg%egﬂgﬁﬁﬁgrawthF§§%#ﬂ¥¥?ive layF%$§EPWﬂﬁnﬁulayer

may preferably or ne aving ‘a ness mnot

| arger than 5r ggﬂlx% aﬁzg%'aitaniﬂ@r Fh‘&ﬂ%%h%agx?;ﬁfeer ;‘Li?xiey ercp?i.%nger{to ot ARe TH

e
bi nder 10 Int ormati oh tHi. ayer coatl ng can
be sel ect el frogp@sdaet iho8ALiI6H BRAVLAL BAak@E-ATansport@nd Al Lial

phot oconductive polyners. It nmay preferably

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

10 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

15 or charge-transfer complex as described above, followed
by drying. |

In both.the.electrophotographic photosensitive

members, the azo pigment represented by Formula (l) may
be either amorphous or crystalline in its crystal form.

20 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

25 further provide on the photosensitive layer a

protective layer mainly composed of a resin.

The electrophotographic photosensitive member of



rnclude pol yvinyl “butyral, polyvinyl benzal, pol yaryl ates, . o
pol ycar bonat es, pol yesters, phenoxy 15 resins, cellulose resins, acrylic

resins and pol yurethanes. It may beddsed in an amount of not nore
t han 80% by wei ght, and particularly preferably not nore than 40% by
wei ght, based on the total weight of t he charge generation | ayer. The

sol vent used may 20 preferably be selected fromthose which dissolve the
above resin and do not d%sso ve the charge trans r and

I re ... laye
subbi ng |ayer g&3cPTBRE FatBY SO FORay=" °¢ POfe Bﬁ?bEFF}lFﬁglé&b et hers
e 23 TSNS OB o Lot B RS St

cycl ohexanone $ sucha

N, N-di met hyl f qrgBii 88 the £1o8§! 8hSHRYER 2fe"BL YL APRLRLE AR CLDY!
ﬁ as %OV g ¢ Iogo%gh

acet at e; aromati CcsS suc uene, Xyl ene an ene;

- 37 - appfi&@hggseﬁéﬁﬁlﬁfiaatB%nﬂgsegtB@g&lpQQQt%rgtoegﬁol; and

al i phatic hal ogenated hydrocarbons such as chl oroform net hyl ene
chl ori de,s di chhereeébyl enep paikears, liquidt Ea¢kani geidtdrs, laser

trichl oroet hyl ene. 5 The charge transport layer is superposed on
or 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

10 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

15 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

20 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

25 subsequently developed by toner by the operation of a
developing means 5. The resulting toner-developed

images are then successively transferred by the



beneat h -t he charge generation |layer, and can be forned by coating a

coating solution prepared by dissolving a charge-transporting
material in a solvent optionally -t4@ether with a suitabl e binder
resin. It may 10  preferably have a | ayer thickness of from5 to 40 pm
and particularly preferably from15 to 30 pm The
charge-transporting material can be roughly grouped into an el ectron
transporting material and_ a hol e transporting material. The el ectron
transporting %ra%’br‘?%la |F’E‘f‘%ﬁ5%re'?‘%€??oa' atPr B8 FETTRCH i @ as

lified b f .
gfi?g,5-{§tr5%ﬁﬁﬂﬁ€%ﬁﬁﬁﬁl s %h?%&o ﬁ?? 3ngaper feed section (not

tetracyanqu|@ﬁ£d€§f¥§m%héw eQQ%éﬁ“@ﬂeb#ﬂ&%&%%ﬂgit%gie nfie5E

el ectron attra erial T hto porynmers ransportlng

material i ncl yles 0l YoYGld FP AUBALCe in theCRERAMRTIS LD G g ene and

ant hracene; heterocyclic - conmpounds such as conpodu a carbazol e

type, ans  witHAHL AFPPridR bF éﬁé%ﬁowgsns%l%aﬁ@}n%etﬂqe a
t hi azol e type, an oxadi azole type, a pyrazole type, a 25 pyrazoline

type, a thiadi azol erHe/peratisfet 'médohR YYOL, which thrdhmagess ¢eRRoOUNds such
as p- di et hyl am nobenzal dehyde- N, N- di phenyl hydr azone and
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
10 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

15 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

20 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

25 integrally joined as a process cartridge from among the
constituents such as the above electrophotographic

photosensitive member 1, primary charging means 3,



- 38 - N, N—dlphenylhydra2|no 3- et hyl i dene- 9- ethylcarbazole
triarylam ne conpounds such as tri-p-tolylam ne,

4- (di - p-tol yl am no) - bi phenyl , - 43 -
2-(di-p-to|y|)-anino-9,9'-dinethylfluorenone and 5

1-di-p-tolyl-am nopyrene; styryl conpounds such as

a- phenyl -4' - N, N-di phenyl am nosti | bene and

5-[4-(di-p-tolyl am no)benzilidene] - 5H di benzo[ a, d] cyc ept ene;
benzi di ne com@%ﬂﬁ%PP%Qgeﬂ%@%%t éﬁﬁi&ﬁﬁﬁﬁﬁﬁg means 9 F?lEH@ﬁyFaﬁlne or

pol ymers having a grou r|5| t hese conpoun

backbone chai rPIEﬂcessr% artr dg"crﬂagrfi%ga ?l eq 9%’8”3 g ﬁgﬁcar bazol e
and pol | ant _{acen | n__addi t on to % ese_organic . rochin
charge-transp l%% b%e?%ﬁ?? ¢ ?@P%ﬁ% UPoTRPY| 851§ COPYIRI BREPAEFyani ¢

e oy S Suehl s SUEDE Whom Yoesn 8 O L SLLUEI T AR TRE Bbeus, | geon and

cadm um arge t ranspor nat eri s can
used an '

resin may be usedqaﬁgﬁga%l£thglﬂdw¢mu%éfé?aﬁ%%gé?Yﬁéoﬁ%?grngnﬁéglEge¥|lm
formng 20 J{PPEHd | €feanidg ”iﬁé/aﬁé’e@'xﬁéfaﬂ)éylhﬁébﬂgflyn§ub§br%ﬁd in
resins such as acrylic reS|ns pol yaryl at’es, pol yesters,
p0|ycarbontesyaFﬁﬂﬁﬁiﬂdgﬂetoééhher with the electrophotographic
photosensitive member 1 to form a process cartridge 11
that is detachable from the body of the apparatus
10 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
15 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. |
20 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
25 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



acryloenitril e/ styrene copol yner, polyacryl am des, pol yam des and
chl orinated rubbers; and organic 25 phot oconducti ve pol yners such as
pol y- N-vi nyl car bazol e and pol yvi rylant-hr acene. The
conductive support used in the present

- 39 - I nvention are exenplified by those nade of alum num an
al um num al | oy, copper, zinc, stainless steel, vanadi um nol ybdenum
chromium titanium_ nickel, i ndium gold _and platinum Besides, it is

possi bl e to 5Polyddmeihydsid orena Ry B aikishens FeROBYBAD! | TeEehby
| yet hyl ene, pol | ene, _pol yvinyl chl aorjde, . pol yet

Por bpht hal ace SHERERY ol Srisdar, Faiditig & 000) were A1Smetmrtyt ehchum

d it f f. th t || i Sj

of "the. above  BBUTS PRIAREE ok B sand AL adkiy MRPREE feRR nsadg &Y

conductive parLi

particles) toge

£

Cl o 3 FEVIH 1 ik 1t SARALDI ARG optas Al ghbver

her " w a sul table

360 mm long), followed by drying at 140°C for 30

minutes to form a conductive layer with a layer

thickness of 20 um.

On this conductive layer, a solution prepared by

10 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.

15

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

20 angles (20 *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

25

and supports conpri sing

pl astics qr pa _ nat.e AN Iﬁﬁﬁp h V. | . e
support rrgy beagh b%ﬁ:‘é@t %tél &ﬁ%lé?“l\g{%?tﬁ#ﬁa S e;@%rﬁgpﬁﬂéﬁ%ﬁdagﬂoul d

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



preferably be nmade to have a form nost suited for

el ect rophot ogr aphi ¢ apparatus to which it is applied. . In the
present invention, a subbing |ayer havingt® - barrier function and an
adhesion function may be 20 provi ded between the conductive support and
t he phot osensitive |layer. The subbing | ayer can be forned

usi ng casei n, polyvinyl alcohol, nitrocellulose pol yam des such as

I 6, I 610, Ion nd al koxynet hyl at ed
nylon, 25 Ona%aﬂ%illon g-raatad 7 die ekove SHuEEag: feoe 5yer
Ry prEfEfab' 55 R B P B B SR to fork B0

preferably fr

_el ect rophot ogr aaﬁé% ?%Q’l%?en%}l) é;ginr%l htgl £§§§e%léﬂ¥&§&' @%ose havi n;hg

photosensitiv?ﬂ ayer in which t he oxytltanlunlphthalocyanlne t he
azo pignment o t'he 5 present invention and the charge-transporting
material 5 as NSRS 1P AR &AL dﬁh‘ﬁ@oﬁféﬁépwtiﬁs RafBriayer -

In this instance, a charge-transfer conplex conprised
having the following structural formula:

ByC_ CH,

¥~05-0)

HyL

H3C‘@/

and 10 parts of bisphenol-Z polycarbonate (weighf

10

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
15 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
20 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
25 produced in the same manner as in Example 1 except that
the azo pigment was not used.

Comparative Example 3




of poly-Nvinyl carbazol e and trihitrofluorenone may be - used as the
charge-transporting material. The 10 el ect rophot ogr aphi ¢ phot osensitive

menber of this enbodi ment can be | ditmed by coating a solution

pr epar ed by dissolving in a suitable resin solution the _
oxytitani um pht hal ocyani ne, the azo plgnent of the present invention
and t he charge- transportlng mat eri al or charge-transfer conplex as

descri bed above, foIIo

d | n_bot
el ect r ophot ogr aphi cAﬁ’h& scél:r¥3|l’[}}%e&lgrg%l(%% l?osel%?ét]a‘ﬁ%np? Okﬁ%rhtwas
represented by 58 E?&% (R Y same malﬁ?}c%l ter; Armg g Plefld] n@’{:at%ége 'n
ry,

its crystal fo f necessa e azo pigne r eprese

Formul a inatd o, of & Apre

kinds, or in co l1-zl)r?ai%ly a kno q:Elrfiﬁlar ge- generg?llngz V\&é}ﬁerrat erial.

In the presentrbﬂﬁ@@éﬂ%&d'Hy'ﬁhéNESiﬂﬁwaﬂg)séﬁhctuféitf6¥m£I@Vlde on the
phot osensitive | ayer a protective |layer mainly conposed of a resin.

The el ect gophot ogr aphi ¢ phot osensiti ve nenber of

- 41 - @-onc OH ° HO CUNH"@
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Performance Evaluation

10 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

15 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 VvV, i.e., to
measure sensitivity. Also, the amount of change in

20 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

25 the potential became smaller after the printing, and an
instance where it is positive, that the absolute wvalue

became larger.



t'he present invention can be not,dnly utilized in

el ect r ophot ogr aphi ¢ copyi ng machi nes, but al so wi dely - used in the
field in which the el ectrophotography is 47 - applied as exenplified by
| aser beamprinters, CRT 5- printers, LED printers, liquid crystal
printers, |aser beam engravers and facsi m | e nachines.

Fig. 5 schematically illustrates the construction of an

el ect r ophot ogr aphi c ar at us _hayi é% r.0cess fartrid e F Xlng t he
char gi ng nember of Eﬁ%ﬂﬁwﬁ?ﬁﬁi &ﬁ? St TS Wwere also evapuabgc
ref erence, UL b AT MLy, Oflres'tecusﬁb QU APNLEoPLRE OFERS tive

menber, which I's |ng i'verf arou an ‘axi's 2™ recti on

of an ahOUad ol &y, Eﬁrwm%gahlgﬂ%eiam N€mahdradtRARE YIS L1 ve

menber 1 is unlforn1y arg on It hery to a positiVve or

negative, givepaRau@Mitdl Electrid rfrﬁ@%ﬁé’.lf 'Cf@r)’ XORr gi nghgeans 3. The
phot osensitive menmber thus charged is then photol magewi se exposed to

light 4 egittedilbctFophdtREAMNERE PHAEEchIPai e (iberd pro®icdd) iHOr

slit exposure or |aser beam scanni ng exposure. In this way,

el ectrostati c Exbaple MTR@EHE Domparatives Bmgsieely toramgers édehperi phery
of the phot osensitive nmenber 1. The el ectrostatic | atent

i mages thus fopeedtialdy 2xposesiisedugitt \atderel opeshdiyty amr by t he
operation of a
illumination of 1,500 luxes for 5 minutes, and, after
the ekposure, left to stand at room temperature for 5
10 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
15 that at exposed portions (photomemory = |potential at

non-exposed portion - potential at exposed portion]).

Results thus obtained arxe shown in Table 1.



devel opi ng neans 5. The: resultlng t oner - devel oped
successively transferred by the

transfer

part between the photosensitive nmenber 1.
t he manner synchroni zed 5

menber

been transferred is separated frontth

1.

operation of a transfer

medium 7 fed froma paper feed section (not
. and the transfer
wth the rotation of the photosensitive
%537 on which the inages have

dce of the

The transfer.

| mages- are then.
- 42.

meand&®% - to the surface of a

shown) to the
nmeans 6 in

phot osensi tive

is led through an |nage f|X|ng nmeans 8, where the inages are

and i s—ttren Tgbpcﬂyll [@éﬁ% the dppdldt&ﬁoﬂﬁt fuplcu mat eri a
(a copy) . 'i

of the phoLps ve menber 1
after t he trayx: qg )

5 ges is brought tor the
toner remaining aftg:rab % tratriezmi% t@%ﬁ,ﬂf H%;T L 9
the photosensitive nRAKF)Y S GHeaped s sutface, fu&émg
subj ected to charge elimnation by em
(V)

froma pre-exposure neans

nmenber,
fixed,

/face

Thus

pre- exposure Tr1gnt
(pJ/cm?) (V) (V)

Example:

10 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 -15 45

3 7/3 10/10 0.29 +40 40

15

* Oxytitcnium phthalocyanine
As.is seen from these results, in Example 1, a
sensitivity equal to that in Comparative Example 1 is
20 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
25 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 which a

conventional bisazo pigment is used, the effect as in

30 the present invention is not obtained.



(not shown), and then fepeatedly used for the formation | ' of images.
When the primary charging neans is a 20 contact chargi ng neans naki ng

use of a charging roller or the ti#e, -the pre-exposure is not
necessarily © required. In the present invention, the
apparatus may be constituted of a conbination of plural conponents
25 integrally joined as a process cartridge from anong the
constituents such t he. abgve el ect rophot ogr aphi c phot osensi tive
member 1, primary 2@%?@P%ﬁ—zeans 3, -

brocess cartridge | S HBPRRRABT e 2PF oM ENEB5ey SRiERgTion 1der Wore
el ect 1 ophol 007 3plg- BBPRRTLYS WA ASnAEORY 10 HIEHEIS 1 oxcdle duldie!

beam printer. For exanp east one of _ I'mary chdrgi ng neans
3, the devel ophng: 88apSidn of théngx%}iﬁtﬁhﬁ.ﬁm %ﬂtﬁ%ﬁ%y%nm hed i egral l'y
a

supported in cartridge together with the el ectfophotographic
phot osenss ti veg £idnt £ BhE 828" pEEMENEAed@Rphiately pPritdfareti.

detachabl e fromthe body of the apparatus 10 t hrough a gui dé nmeans such
as a rail 12 pmevedethénpifent 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
10 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
"15 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
20 ~ 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. |
25 . 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



body of the apparatus In the case when the electrophotographlc
appar at us is used as a copying machine or a printer, the light 4

of the imgew se exposure is light reflecb@-from or 15 transmtted

t hrough, an original, or light irradiated by the scanning of a | aser
beam the driving of an LED array or the driving of a liquid crystal
shutter array according to signals obtained by reading an original

d [ he i nf ' t
"venti on w P?s%swaé@e? PR aron T CORPATLsER Sy ReRYL i U i .
| es. e
sEgﬁenpaS;I I es electrﬁgr el %%g}')l |tt° TR Er#%-# gé& ?)%{%:a rﬁ Ci{%lce\cll&avmq{]h tin
25  oxide, cea&awge%%@ & HTOGRIRN 48 o a%éef;@drnrpaeo n which 15 ©!

type phenol resin parts of —nethyl cél

net hanol and Oaggzpﬁéhéﬁtoﬁssbbh&%&%eﬁ'En(%he charge generatlon _
- 44 - pol ydi met hyl si | oxane- pol yoxyal kyl €éne “copol yner; wei ght

average npl eculayexei gitt: shoR@O)ogerhesi.spersed for 2

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

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

Example 2: 0.20 =10 0 15
15 Example 3: 0.24 -5 +20 5

Comparative Example 1: 0.20 -60 -30 60
20 '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
25 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

30 oxytitanium phthalocyanine was replaced with the A-type



hours’ by neans of a sand m || naking use of glass beads of 1 nm

di aneter. The dispersion thus obtained was _ 5 di p-coated on an al um num
cylinder (80 mm di aneter and 360 T ohg), followed by drying at
140[err]C for 30 m nutes to forma conductive layer with a | ayer

t hi ckness of 20 [err]m On this conductive layer, a solution
prepared by 10 di ssol vi ng 5 parts of a 6-66-610-12 poI yam de

guat er pol yner IO \ﬁ.%t rt D?Hm and 25

parts of but ano :igmi?gt J‘C@Yazg'r%oI}?g %%eb x%Ir yirng to forma

subbi ng layer Bh%ha@ oc¥Bine, Y- (? ‘3§¥¥¥%éﬁldm[§ﬁﬁ ﬁ%%n e ral To a
yVi utyra

solution prepared by dissolvi'ng-10 parts of po (trade

name: S-LEC BXekhiddain@dPlthe X-ray (di¥Br20son SderBEd 49 shddd ini n 400
parts of cycl ohexanone, 7 parts of |-type oxytitanium

pht hal ocyani neFhigsi.n@,di3s andc 4, v agepdcstiateIRF Ag9' s 20 angles (2[err]
0.2[err]) of 9.0[err], 14.2[err], 23.9[err] and 27.1[err] in an

X-ray difbraction pgomparadfiveuExanpdresctericstécs (its di ffraction
pattern is shown in Fig. 1) and 3 parts of an azo pi gnent Exenpl ary
Pi gment 1 were adde&lefiigophotogneghila iplptosensictcires némpersed for 2
hours by neans of 25 a sand m Il making use of glass beads of 1 mm

di aneter. corrgspraddngp &os Compamatise Hrrrpler)od pdf tandf6 ereme

acetate was added to dilute it. The dispersion thus
produced in the same manner as in Comparative Example 1

except that the I-type oxytitanium phthalocyanine was
10 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
15 Comparative Examples 4 to 6, in the same manner as in

Example 1. Results obtained are shown in Table 3.



- 45 - obt ai ned was di p-coated on the above subbing | ayer

foll owed by drying at 80[err]C for 10 mnutes to forma char ge
generation layer with a |ayer thickness-0f20-25 [err]m 5

Next, 10 parts of a charge-transporting materi al havi ng t-he follomnng
structural formula: [err] 10 and -10 parts of bisphenol -

pol ycar bonate (wei ght aver age nol ecul ar wei ght: 49, 000) mere

di ssolved in 60 parts of chl orob ﬁﬁne The resulting solution was

di p-coated on the charge generation Ia@ Iomed by 15 dryi ng at
110[err]C for one hour to forma charge transport | ayer with a | ayer

t hi ckness of 20 f{errim IHE&OP&H&Q Plgm h%ztrUphULu%ﬁaﬂﬂé,dfwuuacn5Tt|Ve

menber was produced. azo. Exanpl e A

an

el ect rophgt ogr aphirgoppa! 0sghghishite ERERAT “B8nsil regied in the sane
manner as in Exanglgsta®XCeRtibhal ratio tivity AV, AV, Photo-
form (wt/wt) (wt/wt) memory

(ud/em?) (V) (V) (V)

Example:
10 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
15 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

20 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
25 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.

30 Results obtained are shown in Table 2. For comparison,



the |:type oxytitani um phthal ocyani ne was used in an anount - of 10

parts and the azo pi gnent was not used. . Conpar ati ve Exanple 2
An el ectrophot ographi ¢ phot osensitive nmenb8r -was 25 produced in the sane
manner as in Exanple 1 except that the azo pignment was not used.
Conpar ati ve Exanple 3 - 46 -
An electrophotographic phot osensitive nenber was produced in the sane
manner as in xce t t hat t he az ment_ was replaced W th
an azo plgnenf%ﬁe resP%SFeQ nFﬁGmB}etﬂeaﬂﬁIQRﬂHﬁfa§LWﬁnﬁﬁ§ﬂp ko rimpre
[err] formance Eval uati on
Electrophotograpﬁlc pRSFOSSﬁéltlve menber s produced in Exanple 1 and
Conparative Exanples 1 to 3 mere3%§&gc%§ENon a | aser beam printer
(trade nane: - LBP-SX; manufacture INC.) to nmake eval uation
5 ' Amount of
change in
: potential
Exemplary Sensitivity AV, AV, Photo-
Pigment memory
10 ' (pJ/cm?) (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
15 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
20 15 34 0.21 -10 0 10
16 37 0.23 -25 -10 25
Example:
1 1 0.21 -10 +5 10
25 Comparative Example:
1 - 0.20 -60 -30 60

Examples 17 to 20

30 Electrophotographic photosensitive members



of their performances. First, each photosensitive 15 nmenber was nade to

have a dark-portion potential of - -700 V, and then exposed to |ight
emtted froma 802 nm | aser to neas¥te~laser |ight intensity
necessary for providing a light-portion potential of -150 V, i.e., to
measure sensitivity. Al so, the amobunt of change in 20 dark-portion
potential ([err]V[err]) and anount of change in | i ght-portion

i al | f ' 000 A4 si
Chect pri nt i g tereaiats 88 ERUhafag 17 o 260 MBAUGRE S BT (e

amount of aﬁgqﬂgﬁnéfl§§gg%ig§ahﬁggc§;g§cé %tghg%a%BEP|Ute val ue of 25

the potenti al %gcane sma er the printing, I nst ance
where it '5Imﬁﬂéfjéhtf%@%péP@iﬁasﬂgﬁé§i¥§§U@ere res?% 1 Sgl ger

- 47 - o Phot onenory characteristics we val uat ed.
Stated specififaplacediwbth HEéNGompbliHAEESEEREsEARBA by the(trade nane:
FVerr] 18 Wiite Light Lanp; manufactured by Mat sushita Electric

| ndustri & Co.folldaWwingtétrucburakl e6tmapast ogr aphi c phot osensitive nmenbers
produced in .
Charge-transporting material used in Example 17:

H
’ 2\n-<§>-ca=n-n@

HsC,” |

10 Charge-transporting material used in Example 18:

15 Charge-transporting material used in Example 19:

oY o\
HC — N~O)~0)-N e,
o T e

20 Charge-transporting material used in Example 20:

}bco-§§;>N.<:>-mkc&4<3yﬂcﬂ3

25 Comparative Examples 7 to 10

Electrophotographic photosensitive members

corresponding to Comparative Examples 7 to 10 were



Exanpl e 1 and Conparative Exanples 1 to 3 were each partially

"exposed to light at an intensity of i |lum nation of 1,500 |uxes for
5 m nutes, and, after the exposuredd|eft to stand at room
tenperature for 5 10 m nut es (non-exposed portions were fornmed by
screeni ng the light). Thereafter, the photosensitive nenbers

thus treated were each set on the above | aser beam printer to
measure potenti dif n b the ' t|o Q tigal at
non- exposed poiTaREcantt The SefRcRebiez, ps.n CeMbahivs debirh 1

[potential al oyoepeNOfiaXpASCLnRAGLL %?anfggmhgaha@eam%s%mt ion ).

Resul ts thus are s own I n

- 48 - respectlvely replaced with thb2® @iskd in Examples 17 GB§™/
Pi gment / Anobunt - of azo bi nder

change in 5 2g0. pi gment resin potenti al

ratio ratio Sensitivity [err]V|ierr] [err]V[err] Phot o-

(wt/wt) gw/w) Evaluation was made on tHe@lectrophotographic
([err]J/cn{err]) (V) (V) (V) Exanpl e: 10 1 7/ 3
10/ 10 . 0. 2lphotosensifiive mémbet8 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
10
Amount of
change in
potential
Electrophotographic Sensitivity AV, Av, Photo-~
15 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
20 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
25

As is seen from these results, the present
invention is effective without regard to the typé of
the charge-transporting material.

30



Conpar ati ve Exanple: - 1 10/ 0 10/ 10 0.20 -60 ___-30

60 2 710 - 7/ 10 0.27 -40

_-15 45— 3
713 10/ 10 0.29 -25  +40- 580- 15 * \mmr\“\
pht hal acyani ne As is seen fromthese res\m\ _ o1, a
sensitivity equal to that in Conparative Exanple 1 is V% " obtai _ﬁed and

repetition performance and phot onenory characteristics are inproved,

Than WO AT 15 cBRHAEh L B Y, i1 Comparative o
Exanpl e 2, the SenSiEiVﬁﬁyeiéﬁ%ébéb$tb§?%@290tBﬁot%%sgﬁf%yvgiﬂééﬁéﬁj

performance and phot onenory characterl . : Tess IrTj Cent
because the oxybnbalbify a condBBtBILOCKABEDE bRAUS®HrbtaaHIl Ot en
and the azo b pi gnent 1s not used. %gnparatlve_ anﬁﬁe , I'n which a
conventional bigpee Pre&@eaktdi 6nUsRd, cbh@uetiost sappbrt;30 the present
I nvention is not obtained. - 49 -
5 said photosensitive layer containing an
oxytitanium phthalocyanine and an azo pigment
represented by the following Formula (1).
Formula (1):
Ar—N=N-Cp),_
10 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 -

15 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): .
20 | ATTN

{ 120
o“NN%

HO

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

heterocyclic ring containing a nitrogen atom in the

This Sheet Has Been Replaced

. THIS SHEET HAS BEEN
_ . REPLACED




Exanpl e 2 Dispersions for the charge generation | ayer were

. prepared in the sane manner "as in Exanple 1 except that - a dispersion
“of the oxytitanium pht hal ocyani ne and a~ 38 - di spersion of the azo pignent
wer e separately prepared. - Here, the pignent and binder resin in each
di spersi on was in a ratio of 10/10.—— A conductive support
and a subbi ng Iayer wer e formed in tg mm“muﬂuluaﬂ‘l n Exanple 1,
and the azo pi gnent di spersion was ca mﬂ ng | ayer so

as to be in a:fﬁg%f thi ckness of 0.1 [err]m f¥ol9oked"y® * ' drying, and
t hen the oxytitani um pht hal ocyani ne -di spersion was further coated
thereon so as to be in a | ayer thickness of 0.25 [err]m followed by

drying, to form 15, ﬁndeﬂgb%rbﬁﬁ%o%%bﬁ&&%@t@é&&l% -menfitr Char ge
transport layer was fornmed thereon in the same nanner as I n Exanple

1. Thus, an e'@éééﬁ&hﬁ%?ﬂbaémbim 1, wheRB2hOSansidp e iFeMmyEs @ pduced.
Exanple 3 20 n electrophotographlc phot osensitive nenber was

produced §5n t hersageolipaneepaesentbdabp FoZzmeieeq2)t.hat - the azo
pi gment charge generation |ayer and the oxytitani um pht hal ocyani ne
charge generation | ayer were formed in reverse order. 25

Eval uati on was nade on the el ectrophotographic
3. An electrophotographic photosen31t1ve member

according to claim 2, wherein the A in Formula (2) is
an unsubstituted o-phenylene.
10
4. An electrophotographic photosensitive member
according to claim 3, wherein the n in Formula (1) is 2

or 3.

15 5. An electrophotographic photosensitive membér
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. ’

20 |

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

25 diffraction pattern of CuKa characteristics.

7. A process cartridge comprising an
.
heet Has Been Replaced

N [P
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phot osensi tive W&arrpl es 2.and 3, in t he sane

manner as in Exarrrﬂ'h&sj,e syl ts obtained are

- 50 - _ PlzcedFor eolBar- son, t he.

el ect r ophot ographr e menber produced m iﬂ“ t|ve
Exanmple 1, which i whi ch no talned
in the charge generatlon ayer are shown together

Table 2 Anount of

change in 10 electrophotographic photosensitive membrsbu'.bt 3§ least

El ect r ophot ograﬁsr C | feans gg Séc | \J tf¥corrl e:rhré \érer rE] | er. r%/V{ er r(lf aPhOt o-

phot osensi ti ve®

f [18r r]J/ gr’r{ er ;L:}xafglg\g/) E%g l,eas:(i\é)veloplng %aéﬂ'g ead?dzf clean1r_1% 0.20

+20
5 CompaLatl.ve Exanple 1: 0. 20 - 60 - 30 60 20
As is seen fromthe$e results, in the present
5 - said electrophotographic photosensitive member

comﬁrising a conductive support and a photosensitive
layef provided on the conductive support;
said photesensitive layer containing an
oxytitaﬁiuﬁ phthaiocyanine and an azo pigment
10 representéd 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
15 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 a coupler residual group represented by

20 the following Formula (2); and n represents an integer
of 2 to 4.
Formula (2):
%«~\\ 0
. ¥
Ox NN

25 | HO-

wherein A represents a divalent group of a substituted

THIS SHEET Hag BEEN
RE,PLAP' i




i-nvention, the repetition performance and photomenmory ————u
characteristics are inproved, where, in view of ;L"ﬂ h bdali t he
charge generation |ayer containing the - 59 -azo pk m”m,"mm#m" oy
be provided on the side of 25 the conductive suppdrte v 7 “EFEIAE
Exanples 4 to 6 El ect rophot ogr aphi ¢ photosensitive nenbers
corresponding to Exanples 4, 5 and 6 were produced in the sane -
manner as in Exanpl e except that the |-t ge 30 oxytitani um

Q§£# § roc

pht hal ocyani ne Wast SEERUTRE naTpRakicy b arbon ring or a

bh?ﬁa[ocyanineftvg%é%%égibggéga%nal%ﬁ%%ﬁ%g§§ﬁﬁ;%épgngﬁ%%%éiﬁ#%g;ing t he
X-ray diffraCt'ﬁ%%éfgéfgf%%ﬁ%%ﬁgoggnkgig%%geg Ekg%bgén gtggdi%’the

respectively. trve _
Electrophotogrqgﬂkf.g%g&osensitive menber s corresponding to
Conpar ative Exanples 4, 5 and 6 were produced in the sanme manner as

in Conparajive Exanpd£id means s€X&8REa! PAbm! BRe! gh¥lp L¥MEIL¥Ndof a
pht hal ocyani ne was
charging means, a developing means and a cleaning means
being integrally supported in and detachable'from the

body of an electrophotographic apparatus.

10 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,
15 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.

20
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
25 characteristics.

12. A process cartridge according to claim 10,

This Sheet Has Been Replaced : e . .
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10 " replaced with the A-type oxytltanlun1phtha|oc'anlnb; type

B
oxytitani um pht hal ocyani ne, Y-type oxytitani um
respectively. ‘Eval uati on was gmde on thé" ¥ ﬁgﬁﬂi hi c
[

phot osensi tive nmenmbers produced in Exanples 4 to 6 an |ve
Exanmples 4 to 6, in the sane manner as in Exanpl e 1. Results obtained
are shown in Table 3. - 52 -

Table 3 Ti OPc*/  Pignent/ . Amount_ of

azo bi ndewherein saldhaxggltqnlgm phthaipgg@nlneppgﬁbﬁgsqqggt;ve
Sensi - potenti al rystal ratio tio tivity AVL

Phot o- pegksnat Br@ﬂﬂ/ﬁn?ngéﬂﬁlﬁ@? £0.2° ) of 9.0°, '14. nnry
([err]Jd/cnierr Examnmpl e 7/ 3
10/ 10 0r’r{37 i% Qé\/) and g)7 1° en an X-rag dgpflfﬁ%:tloy)/ @atiernldlﬁd:umb_ 36
-30 -15 6 type 7/3 10/10 0.25 -20 -10 20
Conpar ati ve Ex%‘ﬁ%?%c’cerlsucszt A type 10/0 10/10 0.37 -60 -20
45 15 5 5 Btype 10/0 10/10 0.35 -70 -30 50

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

10 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

15 represented by the fgllowing Formula (1).

. Formula (1):
Ar—{~N=N-Cp),
wherein Ar represents a substituted or unsubstituted
aromatic hydrocarbon group which may be bonded through

20 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

25 the following Formula (2); and n represents an integer
of 2 to 4.

Formula (2):

This Sheet Has Been Replaced




6 Y type 10/ 10/10 - 0.23 -50 -25 . 55 * Oxytitani um
phthalocyanine, Is seen fromthese results, the present
i nvention is eff:}‘@b@&fm hout regard to6tthe crystal formof the

a

oxytitani um phth e“”"’“d Exa”pl es ! “’lm I“ll".l ”IIII[M"
ve menbers corr I es

El ect r ophot ogr ap

7 to 16 were produce / sane nanner as in a 1 ex%epT t hat
the azo pignent Exenpla y Pigment was repl aced mnth azo pignents
Exenpl ary Pignents 4, 29, 3, 28, 5,\ 20, &4, 26, 34 and 37,

respectively, and eval uation masO~\

larly. 30 Resul t s obt ai ned
are shown in Table 2. For conparl-

- B3 - t he resul t sy and Conparative Exanple 1 are
shown t oget her. -Tabl e 4 5
Amount - of wherein A represents a divalent group of &hamestituted

5 or unsubstituted aromatic hydrocarbon ring or a

divalent group of a substituted or unsubstituted
heterocyclic ring containing a nitrogen atom in the

ring.

10. " 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
15 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.

20
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
25 of CuKa characteristics.

18.. An electrophotographic apparatus according to
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pot ént i al Exenpl ar y' Sensitivity AVD AVL Photo-

(Pi[grm]n5/ nterr]) vy (v (V) nemryﬁﬁxlo | 4
err cnferr - ahpl e:
02207 MR s M s ’ % |1 lllllllllll i lII15 .
+10 5 9 3 0.23 25 ¢ s
15 10 28 0. 23 - 20 -10 10 ' 11
5 0.21 -10 +10
0.22 .20 ¢clagm 1615 wherein saJ.pS oxytltanw phthalocya@l% has _ 15
iéo 25 34 disti:rL1ctiV@_ ?Paksfs at _Bf@gg's @rigz.l‘.?‘a% (26 +é 2°) f g. 80 2g7
0. 23 -25 -1Q . Do anp 1
0. 21 -10 14 g 2%09 2§nd 2&5% I% )EX %ldlffractlon pa‘E%ern

0. Examples 17 to 20 30 -
EI ect rophot ograé I C ghot osgr?scl% vlés r%e er s

5
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- 54 - corresponding to Exanples 17 to 20 were produced in the

same manner as in Exanple 1 except that the charge-transporting
materials were respectively repl aced QthH the conmpounds represented by
the 5 follow ng structural fornmulas. Charge-transporting materi al
used in Exanple 17: [err] 10 Charge-transporting material used in
Exanple 18: [err] 15 Charge-transporting material used in Exanple

19: J[err] ABéghACTC@ﬁrgﬁﬁtﬁfgéﬂggﬁhgg material used in Exanple 20:

[err] :
An electrophotographic photosensitive member is

discloéed which has a photosensitive layer on a
conductive support. The photosensitive layer contéins
5 an oxytitanium phthalocyanine and an azo pigment
represented by the following Formula (1):
Ar——N=N-Cp),.
Also, disclosed are a process cartridge and an
electrophotographic apparatus using the

10 electrophotographic photosensitive member.

This Sheet Has Been R
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25 Conparative Exanples 7 to 10 - El ect rophot ogr aphi c

phot osensitive nenbers corresponding to Conparative Exanples 7 to 10
wer e - 55 - produced in the
sanme nmanner as in Conparative Exanple 1 except that the
charge-transporting materials were respectively replaced with those
used in Exanples 17 to 20. 5 1/3 Eval uati on was made on the
el ect r ophot ogr aphi c ~ photosensitive nenbers produced in Exanples 17
to 20 and Conparative Exanples 7 to 10, in the same manner as
in Exanple 1. Results obtained are fﬁylﬁ'injkable 5.
Table 5 10 . Amount of
change in pot enti al
El ect r ophot ogr aphi ¢ Sensitivity [err]V[err] [J[err]V[err] Photo- 15
phot osensi tive frenber menory
([err]Jd/cnferr] (V) (V) (V) Exarrplﬁ%T 0.24
-5 +10 >0 Conpar ati ve Exanple 7: *0. 22 -40 -15
40 Ex%gp e 18: 0.21 -15 -5 5

=z

[59]

—

=

%

T

x
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FIG. 2
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20 Conpar ati ve Exanpl e 8: 0.20 - - 60 -25 .55 Exanpl e
19: 0.21 -20 -10 15 Conpar ati ve Exanpl e .9:
0.21 -50 -30 60 . Exanpl e 20: 0. 25 -25
+10 25 Conpar ati ve Exanpl e 10: 0.23 -70 -45 65 25
As is seen fromthese results, the present I nvention is effective

w thout regard to the type of t2é3charge-transporting material. 30
VWHAT IS CLAI MED | S: 1. An el ectrophot ographi c photosensitive
menber - ' conprising a conductive support and a photosensitive

| ayer provided on the conductive s ; 5 sai d photosensitive
| ayer containing an oxytitZ%?Z}}ph al ocyani ne and an azo pi gnent
represented by the faklomﬁng Formula (1) Formula (1):

ol

- 28.6
253

102 225 [

”24.2

X-RAY INTENSITY

'L«m] 293315
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BRAGG'S ANGLE (26)

35 40
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FIG. 4
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Ar- (-N-N-Cp )[err] 10 wherein Ar represents a substituted or

unsubsti tuted aromati ¢ hydrocarbon group which may be bonded

t hr ough a linking group, or a substituted or unsubstituted

het er ocycli.c group which may be bonded through a | i nki ng group; Cp
represents a coupler residual group 15 havi ng a phenolic hydroxyl
group, at least one of said Cp3/5bresenting a coupl er residua

group represented by the following Fornula (2); and a represents an
i nt eger of 2to 4 Formula (2): [err] wherein
A represents a divalent group of a substituted 25 or unsubstituted
aromati ¢ hydrocarbon ring or a di val ent group of a substituted or
unsubsti t ut ed het erocyclic ring containing a nitrogen atomin the
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ring. 2. An el .ectrophot ographi c photosensitive nenber
according to claim1, wherein all Cp's in Formula (1) 5 are grouﬁ@as
represented by Formula (2). 3. An el ectrophot ographic

phot osensi tive menber according to @arm 2, wherein the Ain Formula
(2) is ) ' . e. 1 i 4. An

el ect rophot ogr ap i e e g-aacae g to claim 3,
wherein the n i | a LS 2 ar 3. 15 5. An

el ect r ophot ogr TE,ER Llﬁa‘(dl 1'??E]%mor ding to claim1,
wherei n sai d oxXytrtarum pit frat ocyani ne has di stinctive peaks at

B I e
23 0ferr] ana 27. 1 &% I GrosfirEpdranRit] nppodeflsEtive Monbek e

characteristi cgiscbsed which ha$- aagh8£8§éﬁ§999bégl39€kcOﬁhQiOsen3|the
menber according to claim4, erein said oxytitani um

pht hal ocyani ne &m&iﬁﬁiwc&my@oﬁeaksmé Phaggsenanglioe layer dditirs
0.2[err]) of 9.0[err], 14.2[err], 23.9[err] and 27.1[err] in an X-ray 25
diffracti an patamrdsxprfiﬁmmmh@hanabobgahmne and an azo pigment
represented by the following Formula (1):
Ar——N=N-Cp),.

Also, disclosed are a process cartridge and an

L
~ electrophotographic apparatus using the
10 electrophotographic photosensitive member.
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7. An eIWhot osens?l tive menber ' 96 A&~
according, (o clai ein the weight ratio of stfPLACEMENToﬁblEETt gni um POS

pht hal ocjﬂ“ﬁlmﬂ 0 pignment is at ‘| edst[7 3. 5
A proces ﬁ@i ing an electropho ogr Q?JﬂLPﬁ@B- ehsntlve

menber -and at | bast s one means sel eCt3® tromlh roup con5|st|ng of
a char gi ng neans, a!devel opi ng neans and a cf elarihg Aedns;
10 sai d electrophotographic phot osensitive nber - , conpr}i si ng
a conductive support and a photosensitive | ayer—provigedon t he

conductive suppor WHAT IS CLAIMED SgB« photosensitive layer containing an

oxytitani um pht hal ocyani ne and an azo pi gnment - 15 represented by the

following Fornula (1) 1. An ébectdaphiotographic photosensitive membexr

Ar-(-N-N-Cp)[err] _ :

comprising a conductive support and a photosensitive

layer provided on the conductive support;

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

Formula (1):
Ar-(-N=N-Cp),

10 wherein Ar represents a substituted or unsubstituted
aromatic hydrocarbon group which may be bonded through
a linking group, or a substltuted or unSubstituted
heterocyclic group which may be bonded through a
iinking group; Cp represenfs a couplexr residual group

15 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):

20

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

divalent group of a substituted or unsubstituted

heterocyclic ring containing a nitrogen atom in the



mhe}ein Ar represents a substituted or unsubstituted aromatic

hydr ocar bon ch ma be bonded through 20 a i _ a
substituted m.iﬁ m het er ocycl i ¢ group mh FfE'f"Lﬂ@ é @H ded
t hrough a Cp represents a coupl erf riesi dual gfoup |-
havi ng a phenolic hydroxyl group, at | east™ohe of said 08 auL 1998
representing a coupler residual group represented by 35 the foll ow ng
Formula (2); and n represents an integer of 2 toj4 Formot=a (2) :
[err] wherein A represents a dival ent group o#—afsuhstituted 5
or unsubstituted ardngti c hydrocarbon ring or a di val ent group of a
substituted or unsubstituted het erocyclic ring containing a nitrogen
atomin the ring; and ~ sald neans selected fromthe group

consisting of a
o 2. An electrophotographic photosensitive member

accoxding to claim 1, wherein all Cp's in Formula (1)

5 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. |
10
47 An electrophotegraphic photosensitive member
according to claim 3, wherein the n in Formula (1) is 2

or 3.

15 5. An electfophotographic photosensitive member
according to claim 1, wherein said oxytitanium
phthalocyanine has distinctive peaks at Bragg's angles
(20 *0.2°) of 9.0°, 14.2°, 23.9° and 27.1° in an X-ray
diffraction pattern of CuKa characteristics.

20

6. An electrophotographic photosensitive member
according to claim 4, wherein said oxytitanium
phthalocyanine has distinctive peaks at Bragg's angles
(28 20.2°) of 9.0°, 14.2°*, 23.9° and 27.1° in an X-ray

25 diffraction pattern of CuKa characteristics.

7. An electrophotographic photosensitive member



10 ) char gi ng neans a developing means and a cl eani ng ”EafriEP%ﬁCEMEﬁﬁ ROEET

integral |y suppor

SR T [ 11T RO e o Fpom

represent ed

im an rable fromthe body} o

* by Fornl & (2). 10. A proceasecarLgthe

according to claim9, wherein the Ain Formula (2) i an
unsubstituted 20 o-phenyl ene. 11. A procesbk_cariridge
according to claim10, wherein the nin Formula (1) is 2 or 3. 25
12. A process caréccogiireg dar dilagmt d, chhereidy the weighér eahisabfl said
oxytltanlunlphthalocyanlne has distinctive peaks at Bragg s angl es
(2[err] [err]O0. 2[ eP¥T¥ianioump phthplogyaning (4o said azo pigment §p.at

23.9[err] and 27. 1{3;;4 4jbeu1>0ray diffraction pattern of CuKa

10

15

20

25

8. A process cartridge comprising an
electrophotographié photosensitive membér and at least
one méans selected from the group consisting of a
charging.means, a developing means and a cleaning
means;

. 'said electrophotographic photosensitive member
compfising a conductive support and a photosensitive
layer provided on the conductive support;

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

Ax-(-N=N-Cp),

wherein Ar represents a substituted or unsubstituted
aromatic hydrocarbon group which may be bonded through
a3 linking group, or a substituted or unsubstituted
hetérocyclic 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 represehting a coupler residual group represented by
the following Formula (2); and n represents an integer
of 2 to 4 |
Formula (2):



characteristics.

13. A process cartridge accondppp AcxpEig g’gh‘_—{

11, 5 wher el n sai doxytitanri-um pht.hal ocyani ne has di stijn

3 olerr] B;ﬁg?lﬂllﬁmwmlﬁmlﬂm 4?a§[ G 111 acti on patt ein of |

characterlstlcs

<08 UL %8
i ng t:o €ldim

A proces89cartridge accqri

8, wherei n the melght ratlo of said oxytitanium

pht hal ocyanine to said azo pignent is at |east 7:3. 15..An
el ectr ophot ogr aphi ¢ appar at us conpri}rng S5  an el ectrophotographic
phot osensitive nmenber, a chargi ng ns, an exposure neans, a

devel opi ng neans

el ect r ophot ogr aphi c photosen3|t|ve

and a traale NNS ; : sai d

Er conprising a conductive

support and a photosensitive g _{(¥@®A—provided on the conductive

support; sai d phot osen | ayer containing an
oxytitani um pht hal ocyani ne and an azo plgnent : Presented by the

Ar-(-N-N-Cp)
unsubstitute

10

15

20

25

Vo HPsﬁéggtgﬁgﬁfaE%ggéﬁ%F58§5°ﬁ§¥ ﬁgngﬂ&ggnﬁgnded through
divalant group of a substituted or unsubstituted
heterocyclic ring containing_a nitrogen atom in the
ring; and | )

said means selected from.the_gfoup consisting of a
charging means, a deQeloping means and a cleaning means
being integrally ;upported in and detachable from the

body of an electrophotographic apparatus.

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

by Formula (2).

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

o-phenylene.

11. A process cartridge according to claim 10,

wherein the n in Farmula (1) ie 2 or 3.

12. A process cartridge according to claim 8,
wherein said oxytitanium phthalocyanine has distinctive

peaks at Bragg's angles (20 20,2°) of 9.0°, 14.2°,



-61: a linking group, or a substituted or unsubsfttuted
heterocyclic groBme ch may be bonded. through a i kREPQ.AQEMEW SHEET
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represented by . the' fdl | 3w hg Fornula.(@S; and n rep
of 2to 4 Formula (2): [err] wherei n
di val ent group of a substituted or unsubstituted arjomati c hydrocar bor
ring or a 15 di val ent group of a substituted or unsubstTtUured
heterocyclic ring 23n9%iamd@R7 I ihoganxatay diffi-tion patt8gn of CuKa

characteristics.

13. A process cartridge according to claim 11,
5 wherein said oxytitanium phthalocyanine has distinctive
peaks at.Brégg's angles (20 +0.2°) of 9;0'; 14.2°,
23.9° and 27.1° in an X-ray diffraction pattern of CuKa

characteristics.

10 14. A process cartridge according to claim 8,
wherein the weight ratio of said oxytitanium

phthalocyanine to said azo pigment is at least 7:3.

15. An electrophotographic apparatus comprising
15 an electrophotographic photosensitive membexr, a
charging means, an exposure means, a developing means
and a transfer means;
said electrophotographic photosensitive member
compriging a conductive support and a photosensitive
20 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):
25 Ar-(-N=N-Cp),
wherein Ar represents a substituted or unsubstituted

aromatic hydrocarbon group which may ba bondad through



16. An el ectrophot ographi c apparatus according to 20 cl ai
al | s_Ln_EgLnuLa—f&}—afe~groups ; represented by For
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17. An eI apparatus according to cl ai
the Ain: g“l@!\ E’m i‘i m 125 unsubstituted o-phenyl ene.

18. An eI ogr aphi« gpparatus accor dilng to

0§M§ﬁ€”

-62- claim17, wherein the nin Forrmula (1) is 2 or{ 3.
19. An electrophotographic apparatus according to cl armmi5—wherein
sai d oxytitani um pht hal ocyani ne has 5 distinctive peaks at Bragg's

angl es (2[err] 021 eLLlplaR OLkl o substicddo?l Yronddedbatsh and

27. 1 err] in an ray tern

characteristics.

20. An el ectrophoae%ea&y&ﬁﬂw&buangeﬁ%dyr&tmnm throughmal8, wherein

sai d oxytitani um pht hal ocyani ne has

10

15

20

25

linking group; Cp represents a coupler residual group
having a phenolic hydroxyl group, at least one of said
Cp representing'a coupler residual gfoup 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,

16. An electrophotographic apparatus according to
claim 15, wherein all Cp's in Formula (1) are groups

represented by Formula (2).
17. An electrophotographic apparatus according to
claim 16, wherein the A in Formula (2) is an

unsubstituted o-phenylene.

18. An electrophotographic apparatus according to



di§tinctive

gmum] nuﬂlﬂ Hlﬂngl es (2[err] 0.2[err]) of |9.

14.2 [err], [err] In anX-ray diffractifor] pattern

of CuKa charact eri sti cs. 21. An eIeCtrophﬁicgr@ﬁhJUL'PPS
apparatus according to cIa|n115 whergin the wei gijt |fatio of said

oxytitani um

10

15
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pht hal ocyanine to said a pi gnent isflat least 7:3.

cleim 17, wherein the n in Formula (1) is 2 or 3.

19. An electrophotographic. apparatus according to
claim 15, wherein said oxytitanium phthalqcyanine has
distinctive-peaks.at Bragg's angles (28 *0.2°) of 9.0°,
14.2°, 23.9° and 27.1°* in an X-ray diffraction pattern

of CuKa characteristics.

20. An eléétrophofogiaphlc apparatus according to
claim 18, wherein said oxytitanium phthalocyanine has
distinctive peaks at Bragg's anglés (28 +0.2°) of 9.0°,
14.2°, 23.9° and 27.1° in an X-ray diffraction pattern
of CuKa characteristics. | |

21. An electrophotographic apparatus according to
claim 15, wherein the weight ratio of said oxytitanium

phthalocyanine to said azo pigment is at least 7:3.



