- 1- ELECTROPHOTOGRAPHI C PHOTOSENSI Tl VE MEMBER, ELECTRCPHOTOGRAPHIC
APPARATUS | NCLUDI NG SAMVE AND ELECTROPHOTOGRAPHI C APPARATUS UNIT 5 FI ELD CF
THE | NVENTI ON AND RELATED ART The present invention relates to an

el ect rophot ogr aphi ¢ phot osensi tive nenber, an el ectrophot ographi ¢ apparat us .
i ncl udi ng the photosensitive menber-and, an el ectrophot ographic 10 apparat us

Tounit i ncluding the photosensitive nenbe} Heretof ore, there have been used

i norganic phot oconducti-ve materials, such as'seleniunl cadmi um sul fide and"
zinc sulfide, as a photoconductor for an el ectrophot ographi ¢ photosensitive
- menber. On the 15 piAOFROPIGTOGREPRTEMAOTESERSI Y TVRMERBRRL €d t O use

el ect r ophot ogr aphi ¢ phot osensitive nmenbers enpl oyi ng organic phot osensi tive
materi al s havi nELRCPROPHGTOCREPHIE APPAXRETSS VERCEBDINGUBAREOANDL i vity and
(environnmental ) pollution-free characteristics. 20 - Particularly,
In recent years, thercELECPROPROTOGRAPHIQOPPPARATYS UNDTI npact type
printers utilizing el ectrophotography as a termnal printer instead of
conventional inpact-type printers. These

5 FIELD OF THE INVENTION AND RELATED 331.

The present invention relates to an
electrpphotographic photosensitive member, an
electrophotographlc apparatus including the
photosensitive member and an electrophotographlc

10 apparatus unit 1nc1ud1ng the photosensitive member.

_ Heretofore, there have been used inorganic-
photoconductive materials, such as selenium, cadmium
sulfide and zinc sulfide, as a photoconductor for an
electrophotographic photosensitive member. On the

15 other hand, there have recently been_stafted to use
electrophotographic photosensitive members.employing
organic photosensitive materials having the advantages
of inexpensiveness, high productivity and
(environmental) pollution-free charactefistics.

20 Partlcularly, in recent years, there have
been widely popularlzed non~-impact type printers
utilizing electrophotography as a terminal printer
instead of conventional impact-type printers. These
printers are laser beam printers using lasers as a

25 light source in general. As the light source,
semiconductor lasers.are generally used in view of

cost, apparatus size, etc. Semiconductor lasers



printers are |aser beamprinters using lasers as a 25 light source in
general. As the light source, senmiconductor |asers are generally used in
vi ew of cost,; apparatus size, etc. Sem conductor |asers -2- generally
used at present have a relatively |longer wavel ength (i.e., emission
wavel ength: 780 20 nm), so that el ectref@kot ographi c photosensitive nmenbers
having a sufficient sensitivity 5 to laser |ight show ng such a | onger
wavel engt h have been studi ed and devel oped. There have been studi ed and
proposed nany charge-generating materi als having_a high sensitivity to -
| ong- wavel enggenerghly usedgakhpzesenthayey anited atd vedghdONARE such as
non-netal | i ¢ pht hal ocyani ne, copper phthalo%ﬁgni .and oxytitanium

pht hal ocyani neavaieBgEBedwe - ab B 53O0y oy 'ﬁqgghﬁ. Particul arly,

oxyt1 L Um pjLfeloggatte GF CEa). SAOA BBkl ot osensi L1 ve 15
' photosensitive members having a sufficient sensitivity
5 to laser light showing such a longer wavelength have

been studied and developed;

Thére have been studied and proposed many
charée-generating-materials having a high sensitivity
to'long—w;velength light, among-which phthalbcyanine

1d' compounds such as non-metallic phthalocyanine, copper
phthalocyanine and oxytitanium phthalocyanine
(hereinbelow, abbreviated as "TiOPc").
Particularly, oxytitanium phthalocyanine
(TiOPc) shows a very high photosensitive
15 characteristic and has various crystal forms similarly
as in other phthalocyanine compounds. Further,
electrophotographic characteristics of TiOPc vary
dependinQ upon a difference in crystal form, so_that
many types of TiOPcs having varioﬁs crystal forms have
20 beén studied and proposed.

Representative examples theieof may include:

- a-type TiOPc as disclosed in Japanese Laid-Open Patent
‘Application (JP-A) 61-239248 (corr. to U.S. Patent
4,728,592), B-type Ti0PC as disclosed in JP-A 62-67094

25 (U.S. Patent 4,664,977), I-tyﬁe TiQPc as disclosed in
JP-A 3-128973 and Y-type TiOPc as disclosed in JP-A 3-
200790. |



as in other phthal ocyani ne conpounds. Further, electrophotographic
characteristics of TiOPc vary depending upon a difference in crystal form
so that many types of Ti OPcs having various crystal forms have 20 been
studi ed and proposed. Representative exanples thereof may include: a-type
Ti OPc as di sclosed in Japanese Lai d-OpepqPat ent Application (JP-A) '

61-239248 (corr. to U S. Patent 4,728,592), [err]-type TiOPc as disclosed
in JP-A 62-67094 25 (U.S. Patent 4,664, 977), | -type Ti OPc as disclosed in
JP- A 3-128973 and Y-type Ti OPc as disclosed in JP-A 3- 200790. -3- -

However, when convent imdadvert £Giliéwhesogerpbbtiaphot osensitive menbers using
Ti OPc were adopted in a so-called Carlson Process including the steps of,

e.g., chargHq;eabqnﬁhutpg:hphﬂcmphmmoéensﬂtivenméhbershusphgtmiensitive
menbers were |iable to cause deterioration or lowering in inmage quality due
to a decreasaeéne Addpked pin entsertcahtied Caplgeni Arocess including

the steps of, e.g., charging, exposure, development
5 and transfer, the photosensitive members were liable
to cause deterioration or lowering in image quélity
due to a decrease in surface potential and a charge in
photosensitivity. |
&his reason has not been clarified as yet and
10 many factors havé been considered. |
_ Generally, in case where an
electrobhotographic photosensitive member is used in a
copying machine, the photosensitive member is always
subjected to an atmosphere of”corona discharge. With
15 an increase in the'number'of copiéd sheets, the
photgsensitive member is affected by a gas generated
due to corona diséharge, thus accelerating a
deterioration of the photosensitive member.
In order to prevent such a-deterioration of
20 the_photoSensitive member, there have been proposed a
| method of adding an antioxidant (anti-oxidizing
agent), such as trialkylphenolic derivatives or
dilauryl tiodiprépionate, to a éharge transport layer
(Japanese Patent Publication (JP-B) Nos. 50-33857 and
25 51-34736, JP-A 56-130759, JP-A 57-122444, etc.).
In order to further improve the effect of the

antioxidant suppressing the deterioration of the



photosensitivity. This reason has not been clarified as yet and 10 many
factofs have been consi dered. Ceneral ly, .in case where an

‘el ect rophot ogr aphi c photosensitive nenber is used in a copying machine, the
- photosensitive nenber is always subjected to an atnosphere of corona

di scharge. Wth 15 an increase in the ngyober of copied sheets, the

phot osensitive nmenber is affected by a gas generated due to corona

di scharge, thus accelerating a deterioration of the photosensitive nenber.
-I'n order to prevent such a deterioration of 20 the photosensitive nenber,

t here have bpbotpsepsitive membed, otheddi hgvenadso beedapiropased- oxi di zi ng
agent), such as trial kyl phenolic .derivatives or dilauryl tiodipropionate,

to a charge vanhopsrmethods ?§a§§ﬁ§§eeﬂaﬂénﬂPPépr§atﬁ@n19§ﬁ53) Nos.

50- 33857 and 25 51-34736, JP-A 56-130759, JP-A_57-122444,etc.). |In order tO
further inpr6ec39B63ef pard83P6yh §3aﬁpﬂéivd§§r7§aéﬁpe§§pn§‘§ﬂa4§éter|orat|on

of the However, the above proposals have failed to

5 provide sufficient electrophotographic
charactéristics.

JP-A 604256150 has also descried TiOPc coated
with a charge transport material and/or an |
antioxidaﬂt. The resultant photosensitive member,

10 however, has involved the following defects although a
deterioration thereof has been prevented to some
extent.. More specifically, as.described in JP-A 60-
256150, when TiOPc was dissolved or dispersed in a
solvent of, e.g., teirahydrofuran together with an

15 anfioxidant and then was subjected to drying at high
temperature, a crystallizability of TiOPc was liable
to be changed, thus failing to obtain a desifed
photosensifivity.

JP-A 62-39863 and JP-A 63-18356 have

20 described the addition of an antioxidant (e.g., a
hindered phenol) to a charge generatidh layer. The
addition is effective in preventing oxidation to some
extent but is not necessarilyISufficient to improve

_ electfophotcgraphic characteristics including

25 suppression of a phbtomemory phenomenon described

hereinafter.

JPfA 3-37656 has described the use of TiOPc



-4- photosensitive nenber, there have al so been proposed various nethods as
descried in JP-A Nos. 62-105151, 62-39863, 63-18356, 63-50851, 63-73254,
and 4-51248). However, the above proposals have failed to 5 provide
sufficient electrophotographic characteristics. JP-A 60-256150 has. al so
descried Ti OPc coated with a charge tragsport material and/or an :
antioxidant. The resultant. photosensitive nenber, 10 however, has invol ved
the followng defects although a deterioration thereof has been prevented
to some extent. Mre specifically, as described in JP-A 60- 256150, when
Ti OPc was di 888 deRagtigndpar bigaze RpigmepdninoR pPhofosensdtdmedr of ur an
together with ap 15 anti oxi dant and then was subjected to drying at high

tenperature, mﬁ“‘?ﬁﬁst af‘P_f"?é(Gi‘]'i H‘e&eﬂa@?@e\ﬁé‘s a shdld oMW f@Fanged, t hus
63 18396 havERBECHBRERLLAE FIECHRRRRRSROSAP] A TR SSSR . hi nder ed
phenol) 1024 GARGAEBEA°p T ARk cnlRBAIMTR. o eTfective' i
5 When an electrophotographic photosensitive
member is exposed to visible light during, e.g.,
treatment of jamming, a carrier is naturally generated
at the exposed portion. 1f an electrophotographic
‘process ie started while the above carrier is left in
1b the exposed portion, an electric (charge) potentiai at
‘the exposed portion having the carrier is partially
neutralized. As a result, an absolute value of the
electric potential is lowered, thus reeulting ;n image
defects. This phenomenon is called "photomemory
15 (PM)".
-Inlrecent years, with a demand for high
qualify image, an electrophotographic photosensitive
member is required to have not only a high
photosensitivity end.a high durability but also an

20 excellent characteristic against a photomemory.

SUMMARY OF THE INVENTION

An object of the present invention is to
provide an electrophofographic photosensitive member
25 having an excellent stability ef electric potential in
repetitive use and subetantially causing no

photomemory.



extent but is not necessarily sufficient to inprove “el ect rophot ogr aphi ¢
characteristics including 25 suppression of a photonenory phenomenon

descri bed hereinafter. JP-A 3-37656 has described the use of Ti OPc - 5-
and a particular bisazo pignent in a photosensitive menber. However, there
has been a still roomfor inprovenent in_glectrophotographic
characteristics including a photonenory characteristic. 5 When an

el ectrophot ographi ¢ photosensitive menmber is exposed to visible Iight
during, e.g., treatnent. of jammng, a carrier is naturally generated at the
exposed portion. If an micEREOPOIIEOCE aphi €herpeesaent sinvant eénwis! €ot he
above carrier is left in 10 the exposed portion, an electric (charge)
potential at tiheowekiosen e@bsctoophavoggaphiccapparatus pacludihyg the
‘neutralized. As a result, an absolute value of the electric potential is
Iomered thwsnhnﬂn§¢ngﬁt¥w¢rmgmbGEfen@sPrthéephenonenon is called

photonennry
electrophotographic apparatus unit 1nc1uding the

5 photosensitive member.

- According to the present invention, there is
provided an electrophotographic photosensitive member,
-comprising: a support, a charge generation layer
disposed on the support and a charge transport 1ayer

10 disposed on the charge generation layer, wherein the
charge generation layer comprises oxytitanium
phthalocyanine, an azo pigment and a hindered-phenol.

The present invention pronides an |
electrophotographic apparatus, comprising: the

15 electrophotographic photosenSitive member as described
above, a charging means for charging the
electrophotographic photosensitive member, an image-
exposure means'for effectinglimage—exposure to the
eiectrophotographic photosensitive member to form an

20 electrostatic latent image, and a developing means for'
deﬁeloping the electrostatic latent image with a

toner. | |
The present invention further provides an
electrophotographic apparatus unit, comprising: the

25 electrophotographic photosensitive member as described

above and a direct charging member contacting andi

charging the electrophotographic photosensitive



15 (PM". In recent years, with a demand for high quality imge, an

el-ect r ophot ogr aphi ¢ photosensitive nenber is required to have not only a
hi gh photosensitivity and a high durability but also an 20 excellent
~characteristic against a photonmenory. SUMVARY OF THE | NVENTI ON An obj ect of
the present invention is to provide an elfctrophotographi c photosensitive
menber 25 having an excellent stability of electric potential in repetitive
use and substantially causing no photonenory. - 6- . Anot her object of the
present invention is to provide an electrophotographlc appar at us i ncl udi.ng
t he phot osensmembernenber and provi de an el ectrophot ographi ¢ apparatus unit
I ncluding the 5 photosensitive nenber. According to the present invention,
there is provided an elThetseo@nst arhephiab jewiiss ciedtunes ramder ,

advantages of the'present invention will become more
apparent upon a'eonsideration of the following
5 description of the_preferred embodiments of the
' present invention taken in.conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Figures 1 - 3 are schematic structural
views each showing an embodiment of an
electrophotographic apparatus using the
electrophotosensitive nember according to the present
invention.

15 . Figure 4 is a schematic view of an embodiment
of a brnsh—like charging member usable in the present

invention.

DETAILED DESQB;PTION.OF THE INVENTION

20 The electrophotographic photosensitive member
| according to the present invention is characterized by
a charge generat1on 1ayer at least comprising TiOPC,
an azo pigment and a hlndered phenol.
In the present 1nvent10n, both of an azo
25 pigment and a hindered phenol are.incorporated in a
charge generation layer togefher ﬁith TiOPc in

combination, whereby the resultant electrophotographic

A



conprising: a support, a charge generation |ayer disposed on the support
and a charge transport | ayer 10 disposed on the charge generation |ayer,
wherein the charge generation | ayer conprises oxytitani um phthal ocyani ne,
an azo pignent and a hindered phenol. The present invention provides an
el ect r ophot ogr aphi ¢ apparatus, conprisibg- the 15 el ectrophotographic
photosensitive nmember as described above, a charging neans for charging the
el ectrophot ographi ¢ phot osensitive nenber, an inage- exposure neans for '
ef fecting i mage- exposure to the electrophotographlc phot osensi tive menber
to forman 2Gpbessensibive member shogs, aastiableécedectirag neans for

devel oping the electrostatic latent inage with a toner. The present

i nvention furpdreenpiali insreapetitiveoprst 8gfapReYeRtSa PLCYI TEMCS of
conprising: the 25 el ectrophotographic photosensitive menber as descri bed
above and a dtrrketememgr¥gPhReRB@ENEeBnt acting and charging the

el ect r ophot ogr aphi ¢
P grap phehosggggghv%hy the photosensitive member -

5 accerding to the present 1nvent10n is effective in
preventing a photomemory phenomenen has not been
clarified ae'yet. This may attributable to the
following presumption. | _

ﬁhen oxytitanium phthalocyanine (TiOPc) is

10 excited by short-wavelength light, a dlfference in
energy level between an orbit in which an exC1ted
electron is present and an orlglnal orbit (1,e., an
orbit in which an electron before excitation is
present) becomes too large. As a result, it is

15 difficult to recombine the excited electron (i.e., it

-is difficult to return the excited electron to the
original orbit);. However, the excited electron of
TiOPc can'presumably be smoothly recombine (feturned
to the original orbit) by way of blank brbits of an

20 azo pigment and a hindered phenol since energy levels
of blank orbits an azo pigment and a hindered phenol
are presumed that the energy levels are generally.
present between energy levels of fhe ofbitals of TiOPc
before and after the eXCitatien. Accordingly, the

- 25 combination of TiOPc, an azo pigment and a hindered
phenol contained in the charge generation layer of the

photosensitive-member according to the present



" -7- menber. These and ot her objects, features and advantages of the present
i nvention will become nore apparent upon a consideration of the following 5
description of the preferred enbodi nents of the present invention taken in
~conjunction with the acconpanying drawi ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS 10 Figures 1 - 3 are_gchematic structural views each
showi-ng an enbodi nent of -an el ectrophot ographi c apparatus using the

el ectrophot osensitive nmenber according to the present invention. 15

Figure 4 is a schematic view of an enbodi nrent of a brush-like charging
menber usabl grveritiromresebe i effettive DhTéhppPeBESAR PReON OF THE

| NVENTI ON 20 _ The el ect rophot ographi ¢ photosensitive nmenber
accordi ng to phwtgneseny phenomenonis characterized by a charge generation
| ayer at | east conprising Ti OPC, an azo pignent and a hi ndered phenol. In
the present invention, THPGa Oexyhitanium phthalocyanine) used in

the pfesent invention may generally have a structure .

5 represented by the following formula:

(Y13gm N .. Y2 )m
)_?\T/ \i)%a

.. . _ - C

SVARN TN

Ti=0 N

. N, S
. /'c
(Y3)p | \\N | £Y4)x -

wherein Y, Y3, Y3 and Y4 respectively denote Cl or

10

15 Br; and n, m, k and p are respectively an integer of 0
- 4. |
The TiOPc used in the present invention may
have any crystal form. In the present invention, the
TiOPc may preferably be a-type TiOPc, B-type TiOPc, I-
20 type TiOPe or Y-type TiOPc, particularly I-type TiOPc.
The I-type TiOPc has a crystel'form
characterized by-at least four main peaks specified by
Bragg angles (20 i+ 0.2 degree) of 9.0 degrees,_14;2
degrees, 23.9 degrees'and 27.1 degrees in X-ray
25 diffraction pattern based on CuKa characteristic X-
ray. | |

The a-type TiOPc has a crystal form



25 pignent and a hindered phenol are incorporated in a charge generation

| ayer together with Ti OPc in conbination, whereby the resultant

el ect r ophot ogr aphi c -8- photosensitive nenber shows a stable electric
potential in repetitive use -and prevents occurrence of a photonmenory
phenonenon. The reason why the photosensliéye menber 5 according to the
‘present invention is effective in preventing a photonenory phenonenon has
not been clarified as yet. This nay attributable to the follow ng
presunption. Wen oxytitani um phthal ocyanine (Ti OPc) is 10 excited by
short - wavel engihadadctidrized By Gt Teast SRS EYin epyeakdesPpeeNff8dobPit in
which an excited electron is present and an original orbit (i.e., an orbit
in which an eBxaiggrargifes o 2&ct tGi2 cdegsee) es£nT )6 bdegresstand| 28g6. As a
result, it is 15 difficult to reconbine the excited electron (i.e., it is
difficult to degrees Hg kafarddisftracbion ppatier based on CuKa

chafacteristic_x-ray.

5 "~ The B-type TiOPc has a crystal form -
characterized by at least two main peaks specified by
Bragg angles (20 x 0.2 degree) of 9.3 degrees and 26.3
degrees in X-ray diffraction patter baSed 6n CuKa
characterfstic X?ray. |

10 The Y-type TiOPc has a crystal fdrm
characterized by at least two main peaks specified by
Bragg angles (ie_¢ 0.2 dégree) of 9.5 degrees and 27.3
degrees in X-ray diffraction patter based on CuKa
characteristic X-ray.

- 15 S TiOPc (including those of I-type, a-type, B-
type and Y-type) used in the pfesent invention may
generélly be prepared according to processes as
described in, e.g., U.S. Patent No. 5,132,197, JP-A
Nos. 61-239248, 62-67094, 3-128973, 3-200790, 3-37656,

20 etc.

Herein, the conditfons of the X-ray
diffracfion analysis using CuKa characteristic X-rays
were as follows:

.Measﬁring:machine; X-ray diffraction apparatus
25 (RAD-A system; manufactured by Rigaku Denki K.K.)
| X~-ray tube (Target): Cu

Tube voltage: 50 KV



orlglnal orbit). However, the excited el ectron of TiOPc can presumably be
snoot hly reconbi ne (returned to the original orbit) by way of blank orbits
of an 20 azo pignent and a hindered phenol since energy |evels of blank
orbits an azo pignment and a hindered phenol are presuned that the energy

| evel s are generally present between eneL y levels of the orbitals of Ti OPc
before and after the excitation. Accordi g the 25 conbi nation of Ti OPc,
an azo pignent and a hi ndered phenol contalned in the charge generation

| ayer of the photosensitive menber according to the present i nventi on

may be effectlvefqbé; Ng jdepphot onenory phenomenon. Ti GPc
(oxytitani um pht ha ocyanlne§ used in the present invention may generally

have a structure drdrfitiRsandeody tde/éostami ng fornula: 10 [err] wherein
Y1, Y2, Y3 and Y4 respectively denote C. or 15 Br; and n, m k and p are
respectlvely anls&annxngﬁsﬁbed. 2 deg./min. : .
Sampling w1dth° 0.020 deg.
5 Starting angle (208): 3 deg.
Stopping angle (20): 40 deg.
Divergence slit: 0.5 deg.
Scattering slit: 0.5 deg.
Receieing'slit: 0.3 mm
10 Curved monochromator: used.
The azo pigment used in the pfesent invention

may preferably include those represented by the

foliowing formulae (1) to (3).
15 Ary-N=N- N=NN=N-Ar2 o {1)

Rij3 Rig

N=N-Ar, (2)
20 R15 Rig |
Ri7 o Ryo R21
Arst=N ' § N=N-Arg _ (3)
Rjg Rig 'Ry Ry3
25 In the above; Ary to Ars.independently denote

a coupler residue and may preferably be selected from

the following groups (i) to (iv).

Ve



-4, The Ti OPc used in the present invention may have any crystal form In
the present invention, the TiOPc may preferably be a-type TiOPc, [err]-type
TiOPc, |- 20 type TiOPc or Y-type TiOPc, particularly I-type Ti OPc. The

| -type Ti OPc has a crystal fornrcharacterrzed by at |east four main peaks
speci fied by Bragg angles (2[err] 0.2 degree) of 9.0 degrees, 14.2
degrees, 23.9 degrees and 27.1 degrees in X-ray 25 diffraction pattern
based on CuKa characteristic X- ray. The a-type Ti OPc has a crystal form
-10- characterized by at |east two main peaks specified by Bragg angles. (20
0.2 degree) of 7.6 degr s and 28.6 degrees in X-ray diffraction patter
based on CuKa character tic X-ray 5 The [err]-type Ti OPc has a
crystal fornrcharacterg@ii%_ | east i w0 mai n peaks specified by Bragg

angles (2[err] 0.2 de deg?fes and 26.3

(1)

Xa

@_—HN_OCHNOC OH
© S
o e
Xa

@unoé oH
Q-
15 | (O)—nw (111)

20

(iv)

In the above groups (i) - (iv), each of X; to
25 X4 is halogen atomand may preferably be fluorine,
__chlorine or bromine.

In the formulae (1) - (3), each of R; to Ry3



degrees in X-ray diffraction patter based on CuKa characteristic X-ray. 10
The Y-type TiOPc has a crystal formcharacterized by -at | east two main
peaks specified by Bragg angles (2[err] 0.2 degree) of 9.5 degrees and
27.3 degrees in X-ray diffraction patter based on CuKa characteristic
X-ray. 15 Ti OPc (i ncl uding thOﬁ% | -type, a-type, [err]- type.
and Y-type) used in the present invention>may generally be prepared
according to processes as described in, e.g., US. Patent No. 5,132,197,
JP-A Nos. 61- 239248, 62- 67094, 3-128973, 3-200790, 3-37656, 20 etc. Herein,

the conditi oNga ?Q?e%surfy ggﬁ)%gt@t&@?ygrs t%q: %rg‘ﬁ; eristic

X-rays were as I ng .machi ne: actlon app ]tus 25

(RAD-A syst e%rﬂﬁﬁlé{/ﬁcéﬁbﬁéi}ﬁﬁt&ilgék'uuH%ﬁb‘sth'ﬁt)adx‘arﬁl g, Target): Qu-

Tube vol t age:
hydrogen atom, or halogen atom. R; to Rjg, R22 and

R23_may more p;eferably be hydrogen atom and-RZl mey
5 more preferably be methyl group.

Particularly preferred examples of the azo
pigment ﬁsed in the present invention may include
those represented by the formula (4) below.

c1 ' | Cl
HQ UNMGNH

i

The azo pigment used in the present invention

10

as described above may be synthesized through known
15 processes as described in, e.g.., U.S. Patent No.
5,272, 028. | |
Herein, "hindered phenol" refers to phenolic
compounds having at least an ortho substituent (a
substituent in the orfho position with respect to the
20 phenolic OH gioup). Examples of the ortho substituent
may include groups ha#ing a secondary or tertiary
carbon atom connected to the benzene fing. Preferred
examples thereof are a-methylbenzyl (or styralyl)
group and tert-butyl group.
25 Preferred examples of the hindered phenol
used in the present invention may include those

represented by the following formulae (I-1) to (1I-24).



Tube current: 40 nAIScanning met hod: . 20/ 0 scan Scanni ng speed: 2

deg./mn. Sanpling width: 0.020 deg. 5 Starting angle (2[err]): 3
deg. Stopping angle (2[err]): 40 deg. Divergence slit: 0.5 deg. Scattering
slit: 0.5 deg. Receiving slit: 0.3 mm 10 Curved nonochromator: used.

The azo pignent used in the present inve yion may preferably include those
represented by the follow ng formnul ae (1? to (3). 15 [err] 20 [err] 25

In the above, [err] to [err] independently denote a coupler residue and may
preferably be selected fromthe follow ng groups (i) to (iv).

~ OH
(t) C4Hg, Cy4Hy (T)

(I-1)
5
' : OCH
(t) C4Hy C4Hy (t)
COO C,Hq (1)
| CHRCO! e (1-2)
10 - (t) CyHy
OeOr o
CH
15 3 | | |
(m: an integer of 1 - 5)
OH
(t) C4H9 C4Hg (t)
20 : (1I-4)

CH,CH,COO0C 4Hy

OH £  OH _
: (t) C4Hq C4Hg (t)
CHy
25 | ' : (I-5)
CH,4 ~ CHy, :



-12 5 10 15 20 (iv) In.the above groups (i) - (iv), each of [err] to 25 X4
i s hal ogen atomand nay preferably be fluorine, chlorine or bromne. In the
formulae (1) - (3), each -of [err] to [err] -13- may preferably be a
substituted or unsubstituted al kyl group, a substituted or unsubstituted
aryl” group, hydrogen atom or halogen atojg_[err] to [err], [err] and [err]
may nore preferably be hydrogen atomand [err] may 5 nore preferably be

met hyl group. Particularly preferred exanples of the azo pignment used in
the present invention may include those represented by the fornula (4)

C1

bel ow. [err]

OCOCH= =CH,
(£) CyHy 4Hg () .
. (1-6)
5
(t) C,Hy - CH
HO ¢ on (1-7)
Collg R
CH, C,Hyg (t)
10
(t) CyHg Qs
S OH
HO . (I-_j8)
CH,4 C4Hg ()
15
(t) C4Hy | | |
HO CH,CH,COOCH,CH,0CH, (1-9)
(t) C Hyg 2
20 |
(t) C Hqg
HO CH,CH,COOCH,CH,CH, (1-10)
(t) C4Hq 2
25



10 [err] The azo pigment used in the present invention as described above
fray be synthesized through knomn 15 processes as described in, e.g., US.
Patent No. 5,272,028. Herein, "hindered phenol" refers to phenollc
conpounds having at |east an ortho substituent (a substituent in the ortho
position with respect to the 20 phenoligg OH group). Exanpl es of the ortho
substituent nay include groups having a secondary or tertiary carbon aton1
connected to the benzene ring. Preferred exanples thereof are

a- net hyl benzyl (or styralyl) group and tert-butyl group. 25 :
Preferred exanples of the hindered phenol used in the present invention may
i ncl ude those represented by the follomﬁng formulae (1-1) to (1-24).

-14- OH (t) :SCH
(t) C Hyq 817
HO- NH—< '
e _ (I-11)
t) C ' - '
; | 4Hg SC8H17
(t) C, Hg |
HO—Q»CHzCHZCOOCHZ o
(t) C4Hg (1-12)
10
(t) C4Hg
HO CH,CH,COOCH,CH,
) c | o 113
15 : | '
| OH OH | |
(t) CHy ; C4Hy (t) -
, < ]—s
| I-14
- CHy Hy s
20 |
(t) C4Hq
HO CH,CH,CONHCH,CH,CH, (1-15)

25 (t) C4Hyg o ;-



[err]*5 10 15 (m an integer of 1 - 5) OH 20 25 -15- [err] 10 [err] 15
[err] 20 25 [err] :

-17-
(t) C4Hy o
1
() C4Hy (1-16)
5 _
(t) C4H9
C4Hg (t) . oH
. CH
(t) C4Hy CH,[ 3 CH,  (€) CHy  (I-17)
10 "
¢H CH
| .3CHZ 3
(t) C4Hg C4Hq (t)
15 OH

: HO CH,CH,CONH ' (I-18)
20 (t) CHg/ 2

RSO0
: (1-19)
| N c1 - .
- CHg o

25



10 [err] 15 [erf] 20 -17- [err] 5 [err] 10 15 20

-18- [err]

10

15

20

25

[err] 20

-18-

. OH .
_ N/.
| Q\D

4H9(t)

n-n

(t) C4H9 . H—CH,

T, CHg (£)

[err] 25

(1-20)

(I-21)

(1-22)

(I-23)



[err]*[err] 20 [err] (I-24) More preferred exanpl es of the hindered
phenol used herein are those containing sulfur, anong which those
represented by the following formulae (I1- 10 25) and (1-26) are
particularly preferred. 15 [err] 20 The hi nder ed
phenol used in the present invention may be synthesi zed through known
processes as described in, e.g., "JACS's1%4 (1959), 3608. In the present
invention, a charge generation layer is disposed on a support and a charge
transport 25 layer is disposed on the charge generation |ayer. The charge
generation |layer and the charge transport | ayer constitute a photosensitive
Iayer as a whol e.

0—CO co—o

() CHy : ! CyHglt) (EIC Hy, £ i Lttt

(I-24)

More preferred examples of the hindered
phenol used herein are those containing sulfur, among
which those represented by the following formulae (I-

10 25)_and.(1-26) are particularly preferred.
CHq CH,

£ € Hy tC4Hy |
15 tC4Hy © SCgHyy
N~
0Oy
TN
t € H, SCgHy
20 The hindered phenol used in the present

invention may be éynthesized through known processes
as described in, e.g., "JACS", 81 (1959), 3608.
In thé presept_invention, a charge generation
layer is disposed on a support and a charge transport
25 layer is disposed on the charge generation layer. The
charge gene#ation 1ayer.and the charge transport layer

constitute a photosensitive layér as a whole.



-20-:The charge generation |layer may generally be prepared by m xi ng Ti OPc,
‘an azo- pi gnent and a hi ndered phenol together with a binder resin in an
appropriate solvent and applying the resultant m xture 5 by ordinary
coating nethod, followed by drying the resultant coating. The charge
transport |ayer may be prepared in the sane manner as in the case of the
charge generation | ayer except for m xt#@-a charge- transporting materi al

i nstead of the TiOPc the azo 10 pi gnent an the hindered phenol. Exanples of
the charge-transporting material used in the present invention may include:

triarylam ne conpounds, hydrazone conpounds, stilbene conpoupds, pyrazoline
conpounds, oxazol e cé‘ﬁiﬁnﬁi&?gﬂ??’?ﬁ H%“c%?ﬁb%ﬁrfﬂ%yaﬂﬂng??gﬁ:'% bRet hane

ds. I f_the bi ' di h ' I
Conat tut i nd BB THR 5t NG SR Er ' Sy SF b of8SRer  “acr i <

et oA AGe GhEa: % SRR aRe G apel T
vinylidene giifidfiSrate solvent and applying the resultant mixture
5 by ordinary coating method, followed by drying the
resultant coatiné. The charge transport layer may be
prepared in the séme manner as in the case of the
charge generation layer except fbr mixing a charge-
transport}ng material instead of the TiOPc the azo
10 pigment an the hindéred phenol.

Examples of the charge-transporting material
used in the present invention may include:
triarylamine compounds, hydrazone compounds, stilbene
compounds, pyrézoline compounds, oxaiole compounds,

15 thiazole compounds and triaryl methane compounds.

Examples of the binder resin used in the
respective layers conétituting the photosensitivé
layer may include: polyester, acfylic resins,
polyvinyléarbazéle, phenoxy resins, polycarbonate,

20 polyvinyl butyral, polystyrene, vinyl acetate resins,
. polysulfone, polyarylate and vinylidene chloride-
| acrylonitrile copolymers.

The coating method used for forming the

respective layers may'include: dipping, spray coating,
25 spinner coating, roller coating, wire bar coating and
blade coating. |

In the present invention, TiOPc and the azo



acryldnitrile copolyners. The coating nethod used for formng the
respective layers may include: dipping, spray coating, 25 spinner coating,
roller coating, wire bar coating and bl ade coating. In the present
i nvention, TiOPc and the azo -21- pignment may preferably be contained in
the charge generation layer in a total anmount of 20 - 80 w. %
particularly 30 - 70 wt. % In this inspance,.a mxing ratio of
(Ti OPc)-/ (azo pignent) may preferably 5 be 20/1 to 3/7, nore preferably be
15/1 to 4/6, particularly be above 1/1. The hi ndered phenol may preferably
be contained in the charge generation layer in a proportion thereof to the
total anmountpidméme nmayPprefidrabtyabe poftanhed iA. thei chetrge 10
phenol / (Ti OPc) + (azo pignent)) being 1/100 to 1/1, particularly 5/100 to
60/ 100. The gémerationnbtaperi iy antetadl amaunpr ofe2fbly8Pewtantai ned in the
charge transport layer in an anpunt of 20 - 70 wt. %
particularly 30 - 70 wt. %. In this instance, a
mixing ratio of (TiOPc)/(azo pigment) may preferably
5 be 20/1 to 3/7, more preferably be 15/1 to 4/6,
particularly be above 1/1. The hindered phenql may
preferably be contained in the charge generation layer
in a proportion thereof to the total amount of the
TiOPc and the azo pigment (i.e., hindered
10 phenol/(TiOPc) + (azo pigment)) being 1/100 to 1/1,
particularly 5/100 to 60/100. The charge-transporting
material may preferably be contained in the charge
transport layer in an amount of 20 - 70 wt. %,
particularly 30 - 65 wt. %.
15 The charge generation layer may preferably
have a thickness of 0.05 - 1.0 pm, particularly 0.1 -
0.5 mm, and the charge transport layer may preferably
have a thickness of 5 - 50 mm, particularly 8 - 20 um.
In the presént-invention, a charge-~generating
20 material contained in a photosensitive layer comprises
at least TiOPc and an azo pigment as described above
but may optionally include one or two or more other
organic pigments in combination.
A particularly preferred embodiment of the
25 photosensitive member according to the present
invention is one at least including a charge

generation layer and a charge transport layer



particularly 30 - 65 wt. % 15 The charge generation |ayer may
preferably have a thickness of 0.05 - 1.0 pm particularly 0.1 - 0.5 [err],
and the charge transport |ayer may preferably have a thickness of 5 - 50
[err], particularly 8 - 20 [err]. In the present invention, a
charge-generating 20 material contained in a photosensitive |ayer conprises
at least TiOPc and an azo pignent as desz2+ bed above but may optionally

i nclude one or two or nore other organic pignents in conbination. A
particularly preferred enbodi nent of the 25 photosensitive nmenber accordi ng
to the present invention is one at |east including a charge generation

| ayer and a dwackdonaddsh@epargked on - Buppert. orhereinckhg at ed on a
support, wherein the charqe generation |ayer contains |-type Ti OPc as

descri bed ab&hardsh geneLH tlayex ROBFARARS NETEYRMCHLIRE @Fa (4) and a

hi nder ed phenol of the above- 5 nentioned fornula (1-25). -
. P described above, an azo pigment g%‘th above-mentioned

formula (4) and a hindered phenol of the above-
5 mentioned formula (I-25).

The support used in the present invention may
preferably be composed of an electroconductive
maferial such as aluminum, aluminum alloy or stainless
steel or’éomposed of a material such as plastic, paper

10 or metal on which an electroconductive surface layer
is fo¥med. The electroconductive surface layer may
preferably be formed by vacuum vapor deposition of
aluminum, aluminum alloy or indium oxide ~ tin oxide
alloy or by mixing electroconductive particles, such

15 as carbon black and tiﬁ oxide éarticles, with a binder
and then applying the mixture. The electroconductive
surface layet may preferably'have é thickness of 1 -
30 pm. The support used in the present invention may
preferably be formed in a cylindrical shape or a film

20 (or sheet) shape..

In the present inveniion, it is possible to
dispose an unde:coat (or primer) layer having a
barrier function and an adhesive function, as desired,
between the support (or the.electroconductive surface

25 layer) and the photosensitive 1ayef. The undercoét

layer may comprise casein, polyvinyl alcohol, nitro

cellulose, ethylene-aérylic acid (or aérylate)



The support used in the present invention may preferably be conposed of an
el ectroconductive material such as alum num alum num alloy or stainless
steel aor conposed of a material such as plastic, paper 10 or nmetal on which
an el ectroconductive surface layer is forned. The el ectroconductive surface
| ayer may preferably be fornmed by vacuum vapor deposition of alum num
alum num al l oy or indiumoxide - tin ox28e alloy or by m xing

el ectroconductive particles, such 15 as carbon black and tin oxide
particles, wi.th a binder and then applying the m xture. The

el ectroconductive surface |ayer may preferably have a thickness of 1 - 30
[err]. The SARImeR.c Pokvamide, ified cwnlvamideg, preferably be forned
in a cyllndrlcal shape or a film20 (or sheet) shape. In the present

i nvention, (RO e I SpostluminmuexidR - (oFherundercoayer having

a barrier f nctlon and an. adhesi ve function, as de5|red bet ween t he
suppor t (orlit Qﬁ?gﬁﬁﬁ% X/él%‘{ﬁ faolctehlﬁm%ﬁf%r‘? Akl RPRE PhoBsensiti ve |

JEETRI s e gttt
5 desirably have a resistivity of at least 107 ohm.cm.
Betwéen.the support (or the electroconductive
surface layer) and the undercoat layer, an
electroconductive layer may suitably be formed, as
desired, in order to cover defects qn-the support

10 and/or prevent interference fringes dué fo scattering
of laser light in case where laser light is used for
inputting image data. The eléctroconductive layef can
be formed by dispersing electroconductive powder, such
as carbon black, metal particles or metal oxide

15 particles, in a binder resin and then applying the
dispersion. The electroconductive layer may
preferably have a thickness of 5 - 40 um, particularly
10 - 30 pm. |

On the photosensitive layer (actually the _

20 chérge transport layer), it is possible to dispose a
protective layer,_as desired. Thé protective layer
may comprise a resin such as polyvinyl butyral,
'polyester, polyqarhoﬁate (e.g., polycarbonate Z of
"modified polycarbonates, nylon, polyimide, '

25 polyarylene, polyurethane, styrene-butadiene
copolymer, styrene-acrylic acid (or acrylate)

copolymer, styrene-acrylonifrile copolymer. The



-23- copol yner, polyamn de, nodified pol yam de, pol yurethane, gelatin,

al um num oxi de. The undercoat |ayer may preferably have a thickness of at
nost 5 pm particularly 0.5 - 3 pm The undercoat |ayer may 5 desirably
have a resistivity of at least [err] ohmcm Between the support (or the
el ectroconductive surface |ayer) and the undercoat |ayer, an

el ectroconductive layer may suitably beJfgr med, as desired, in order to
cover defects on the support 10 and/or prevent interference fringes due to
scattering of laser light in case where laser light is used for inputting
I mge data. The el ectroconductive |ayer can be forned by di spersing

el ectr ocondupirbteceiveclayeth cah b Formddadly Amsylvidg istldds or netal
oxi de 15 particles, in a binder resin and then applying the dispersion. The

el ect roconducesina liayan approprfiateblorgdenic sdlvierinessl aplByintd [err],
particularly 10 - 30 [err]. On the phatosensitive layer (actually the 20
char ge transpgbet spdpdipn on thepphotisisensd tdivepdsyer, followed by
dry;ng. The p;dtective.layer méy preferably have a
5 thickness of 0.05 - 20 pm. The ptotective layer may
further contain electroconductive particles, such as
metal oxidé particles (e.g.. tin oxide pérticles), or
an ultraviolet light absorber. |
in the present invention, the photosensitive
10 layer or the protective layer may further contain
other additivés including a lubricant such as
inqrganic fillers, polyethylene, polyflubroethylene or
silica; a dispersant; a silicone oil; a leveling
agent; a metallic'soap; and a silane coupling agent.
15 : Figure 1 shows a schematic structural view of
an ordinary_transfer-type electrophotographic
apparatus using an electrophotographic photosensitive
member of the invention. Referring to Figure 1, a
_photosensitive drum (i.e., photosensitive member) 1 is
20 rotated about an éxis la at a prescribed peripheral
speed in the direction of the arrow shown inside of
 the photosensitive drum 1. The surface of the
photosenéitive drum is uniformly charged by ﬁeans of a
charger (charging meaﬂs) 2 to have a preécribed
25 positive or negative potential. The photosensitive
drum 1 is imagewise exposed to light-image L (as by

slit exposure or laser beam-scanning exposure) by



protective |ayer, as desired. The protective |layer nay conprise a resin
such as polyvinyl butyral, polyester, polycarbonate (e.g., polycarbonate Z
or nodi fied polycarbonate), nylon, polyimde, 25 polyarylene, polyurethane,
styrene-but adi ene copolyner, styrene-acrylic acid (or acrylate) copol yner,
styrene-acrylonitrile copolyner. The -24- protective |ayer can be forned
by dissolving such a resin in an appropSat e organic sol vent and appl yi ng
the solution on the photosensitive |ayer, followed by drying. The
protective |ayer may preferably have a 5 thickness of 0.05 - 20 [err]. The

protective |ayer may further contai n el ectrocondyctive partigles, such as
met al oxi de PELRGcRBs1MAgF-SXPPRUTE JeanS, t(inate?}‘,mﬂ’r) 'ar‘f’%{ﬂrt i et Iight

absorber. In the present igvention, the photosensj.ti 1Q th
protective | 3}391128?%?3}?{%3?%88& MRS é’rrrfcf(ﬂotr}ﬁ/lé‘lgvi °c|atfld?%3r aolr ubr iecant

such as inofgggggu;glkﬁgae RY LEEs21%e1RP Pty U il HurFace

of the photosensitive drum 1. The electrostatic

5 latent image is developed with a toner by a developing:
means 4 to form a'toner image. The toner image is
successively transferred to a recording material 9

- which is supplied from a supply part (not shown) to a

position éetween the photosensitive drum 1 and a |

10 trénsfer corona charger (transfer means) 5 in
synchronism with the rotating speed of the
photosensitive drum 1, by means of the transfer corona
charger .5. The recording material 9 with the toner
image thereon is separated from the photosensitive

15 drum 1 td be conveyed to an image-fixing device
(image-fixing means) 8, followed by image fixing to
print out the recording material 9 as a copy product
outside the electrophotographic apparatus. Residual
toner particles on the sufface of the photosensitive

20 drum 1 after the transfer are removed by means of a
cleaner (cleaning means).6 to provide a cleaned
surface, and residual charge on the surface of the
photosensitive drum 1 is erased by a pre-exposure
means 7 to prepare for'thé next cycie.. As the charger :

25 2 for charging the photosensitive drum 1 uniformly, a
corona charger is widely used in general.

In Figures 2 and 3, a direct charging means



silica; a dispersant; a silicone oil; a leveling agent; a netallic soap;
and a sil ane coupling agent. 15 Figure 1 shows a schenmatic
structural view of an ordinary transfer-type el ectrophotographic apparat us
usi ng an el ectrophot ographi ¢ photosensitive nenber of the invention.
Referring to Figure 1, a photosensitive drum (i.e., photosensitive nenber)
1is 20 rotated about an axis la at a p@&scribed peripheral speed in the.
direction of the arrow shown inside of the photosensitive drum1. The
surface of the photosensitive drumis uniformy charged by neans of a
char ger (chaL&in means) 2 to have a prescribed 25 positive or, negative

T

potential . oR0SBASFINGMERRM 15| USPARGER JETELHIFFRREI MG - i mage L
(o Y o EhRoSH o LR T e o BRI, IR0 ek Heary s 19 "
correanor, 8 Bof " FAEATABSRhABAC 07 gRYERFA Uitk LOVETHaga Whe surface of
caused toc be in contact with the photosensitive member
5§ 1 directly to effect direct charging of the
' photosensitive member 1. In apparatus as shown in
Figures 2 and 3, toner images formed on the |
photosensitive member 1 are transferred to a recording
member 9 Sy a direct charging member 23,
10 Specifically, a voltage-applied direct charging member
23 is éaused to be in contact with the recording
" member 9 directly, thus transferring the toner images
formed on the photosénsitive member 1 onto the
recording material 9. The direct charging member 10
15 may preferably be an electroconductive rubber roller
or a brush-shaped charging member as shown in Figure
4. In Figures 2 and 3, the respective reference
numerals mean the same members as those described
above (in Figure 1).
20 _ - In the electrophotographic apparatus shown-in
Figure 2, at least three members comprising a
‘photosensitive member 1; é direct charging member 10
and_a-developing means 4 are integrally supported to
form a single unit (electrophotographic apparatus
25 unit), such as a container or procéss cértridge 20,

being'attachable to or detachable from an apparatus

body by using a guiding means such as a raid within



5 latent image is developed with a toner by a developing neans 4 to forma
toner image. The toner inmage is successively transferred to a recording
material 9 which is supplied froma supply part (not shown) to a position
bet ween t he photosensitive drum 1 and a 10 transfer. corona charger
(transfer nmeans) 5 in synchronismw th the rotating speed of the

phot osensitive drum 1, by nmeans of the t@23mwsfer corona charger 5. The
recording material 9 with the toner inmage thereon is separated fromthe
phot osensitive 15 drum 1 to be conveyed to an image-fixing device -

(i mage-fixing neans) 8, followed by image fixing to_print out the recording
material 9 astBecepBPagptugcbodytsi d2 FWgSeFé(?ﬁvoﬁn&]@@néﬁ’rﬂ &oeahrit us.

Resi dual toner payticgles on.the rface of. the _photosensitive 20 drum 1
after the traﬂ?geﬁeaﬁéSP8589egnb3%ﬁe§H§t8ﬂn§rbF #ner (cl eani ng means) 6 to

provi de a cl eaned surfQﬁethgngéggiggg%%gﬁggé%gigpa%ggﬁéﬂéﬂfgﬁggébggg £ or

phot osensitive drum 1 i'S €rase sure

the next cyclpighte! B aN2igt &3 el ApHotaioiadhid Sppiiatifuddwe drum 1
uniformy, a co?ona charger is wdely used in general. In Figures 2 and 3,
a direct chargbmnpriBang at least two members of a photosensitive
member 1 and a direct charging member 10 installed in
a container 21 and a.seéond.electrophotographic
apparatué unit comprising at least a developing means
4 installéd_in a container 22 are disposed attachably
10 to or detachably from an apparatus body. 1In this
case; a éleaning means 6 may be disposed in the
container 21..
In a case where the electrophotographic
apparatus is used-as a copying ﬁachine or a printer,
'15 exposure light-image L may be given by using
reflecﬁion Light or transmitted light from an original
- or by reading daté on the original,'converting the
data into a signal.and then-effecting a laser beam
scanning, a drive of LED array or a drive of a liquid
20 crystal shutter array. |
The electrophotographic photosensitive'member
_accdrding-to the present invention can be applied to
not only an érdinary eleCtrophotographic copying
machine but also a faésimile machine, a laser beam
25 printer, a light-emitting diode (LED) printer, a
.-cathode-ray tube (CRT) printer, a liquid crystal

printer, and other fields of applied



-26- 10 as a charging neans is used for directly charging the

phot osensitive drum (nenber) 1. Specifically, the direct chargi ng neans 10
supplied with a voltage is caused to be in contact with the photosensitive
menber 5 1 directly to effect direct:-charging of the photosensitive nenber
1. In apparatus as shown in Figures 2 and 3, toner images forned on the
phot osensitive nenber 1 are transferred2g8e a recordi ng nenber 9 by a direct
chargi ng menber 23. 10 Specifically, a voltage-applied direct charging’
menber 23 is caused to be in contact with the recording nenber 9 directly,
thus transferring the toner inmages formed on the photosensitive nenber 1
onto t he receldchgophotoguapby iheludisgt ehgrgi Agseanipdated 15 may
preferably be an el ectroconductive rubber roller or a brush-shaped chargi ng
menber as sh@®@Wipg-Figure 4. In Figures 2 and 3, the respective reference

nunmeral s nean the sane nenbers as those descri hed abqve g;n Fi%Hre 1).
Hereinbelow, the present invention will b

exp;ained more specifically with reference to

5 examples. In the following examples, "part(s)" and
""" are ali by ﬁeight.
Example 1

Onto the peripheral surface of an aluminum

cylinder (outer-diameter = 30 mm, length = 254 mm), a
10 solution of 5 paris of 6-66-610-12 quaternary

polyamide copolymer ("Amilan CM8000, manufactured by

Toray K.K.) in a mixture solvent of 70 parts of

methanol and 25 parts of butanol was applied by

dipping, followed by drying to form a 0.65 pm-thick
15 undercoat layer.

Then, 10.5 parts of an oxytitanium
phthalocyanine (TiOPc) crystal showing a X-ray
diffraction pattern having main beaks specified by

 Bragg angles (20 + 0.2 degree) of 9.0 degrees, 14.2
20 degrees, 23.9 degrees and 27.1 degrees, and 1.5 parts
of an azoxy pigment of the formula (4) were added to a
solution of 10 parts of polyvinyl butyral ("S-LEC EX-
1", mfd. by Sekisui Kagaku Kogyo K.K.) in 250 parts of
' cyclohexanone and were-dispersed in a sand mill by
25 using 1 mmg~-glass beads. To the dispersion, 2 pafts
of hindered phenol. of thé formu1a (I-25) was added and

. the resultant mixture was diluted with ethyl acetate,



e

20 - In the el ectrophotographi c apparatus shown in Figure 2, at

[ east three menbers conprising a photosensitive nenber 1, a direct charging
menber 10 and a devel oping neans 4 are integrally supported to forma
single unit (el ectrophotographic apparatus 25 unit), such as a container. or
process cartridge 20, being attachable to or detachable from an apparatus
body by using a guiding neans such as a3%i d within -27- the apparatus
"body. In this case, a cleaning neans 6 nmay be di sposed in the container 20.
In the el ectrophot ographi c apparatus shown in Figure 3, a first
electrophotographic apparatus unit 5 conprising at |east two nenbers of a
phot osensi t i ¥8uSe PEFEPAring| 8 catdng dHAYHihFHe dShaxge nstalled in a

east. a deveSBRPARHIGHd Sy et JHFITELRE B mas el ipd ke "0 ©
o L2chabl Y L0nk0oiEh At it o YA o Miboedd 4 o o® 2
- to form a 0.25 pm-thick charge generation layer.
5 | | 10 parfs of a bisphenol Z-type polycarbonate
resin (viscosity-average mqleculaf weight = 20,000)
and 10 parts of a charge-transporting material of the

formula:

QHy CH,

10 . ¢ @ | /@cﬂ3

were dissolved in 80 parts of methylene chloride to

15 prepare a coating ligquid for a charge transport layer.
The coating liquid was applied onto the above charge
generétion layer by dip coating and dried for 1 hour
at 110 °C to form a 24 pm-thick charge transport
layer, thus prebaring an electrophotographic

20 .Photosensitive member according to the present
invention.
Example 2

'Ah electrophotographic photosensitive member

was prepared in the saﬁe manner as in Exémple 1 except

25 +that the additioh.amount of the hindered phenol was
changed to 5.5 parts.

Example 3



contakner 21. In a case where the el ectrophotographic apparatus is used as
a‘copying machine or a printer, 15 exposure light-inmage L nay be given by
using reflection light or transmtted |ight froman original or by reading
data on the original, converting the data into a signal and then effecting
a | aser bean1scanning, a drive of LED array or-a drive of a liquid 20
crystal shutter array. The el ectrophot ogggphi c phot osensitive nenber
according to the present i nvention can be applied to not only an ordinary
el ect r ophot ogr aphi ¢ copyi ng machi ne but also a facsimle machine, a |aser
beam 25 printer, a light-emtting diode (LED) -printer, a cathode-ray tube
(CRT) printer, a |iquiBnceysttrophohbgraphid phbtosenelitsvef memblered
-28- el ectrophotography including, e.g., |aser plate making. Hereinbel ow,
the present iwaRrprepaypd|incthe same manner as in Example 1 except
that the addithn amount of the hindered phenol was
changed to 0.65 part.
5 Example 4
An electfophotographic photosensitive member
was prepared in the same manner as in Example 1 except
that the hindered phenol was changed to a hindered
phenol of the formula (I-26).
10 Comparative Example 1
An electrqphotographiclphotosensitive member
was prepéred in the'same manner as in Example 1 except
that the hindered phenol was not used.
Comparative Example 2
15 _ An electrophotographic photosensitive member
was prepared in the same manner as in Example 1 except
that 2 parts of a hindered phenol (of the formula (I-
25) identical to that used in Examble 1 was used in
the charge transport layer instead of the charge
20 generation layer.
Comparative Example 3
An electrophotographic photosensitive member
was prepared in the same manner as in Example 1 except
that the azoxy pigment is not used.
25 Comparative Example 4
An electrophotographic photosensitive member

was prepared in the same mannér as in Example 1 except



expl ained nore specifically with reference to 5 exanples. In the follow ng
exanples, "part(s)" and "% are all by weight. Exanple 1 Onto the
peri pheral surface of an al um num cylinder (outer dianeter = 30 nm |ength
= 254 mm), a 10 solution of 5 parts of 6-66-610-12 quaternary pol yam de
copolymer ("Am | an CVB00O, nmanufactured by Toray K K) in a m xture sol vent
of 70 parts of nethanol and 25 parts of3kutanol was applied by dipping,
foll owed by drying to forma 0.65 pmthick 15 undercoat |ayer. Then, 10.5
parts of an oxytitani um phthal ocyanine (Ti OPc) crystal showing a X-ray
diffraction pattern having main beaks specified by Bragg angles (29 0.2
degree) of otisaticthecazoxy. pigmentgandsthe3shindegedephengl2weredegrees, and
1.5 parts of an azoxy pignent of the fornula (4) were added to a solution
of 10 parts BPtpes§di apd Bheyr fhe(addiftiopxampunt, pf the FiOPLi Kagaku

by 25 usi ng WORRECHRRL YR 80t BETagYantHe) e TarLRY, Bran hangar $%n % nder ed
phenol of thga;ggpula (1-25) was added and
5 Example 5
. An electrophotographiclphotbsensitive'member
was prepéred in the same manner as in Example 1 except
that the TiOPc crystal was changed to a TiOPc crystal
showing aﬁ X-ray diffraction pattern having main peaks
10 specified by Bragg angleé (20 + 0.2 degrees) qf 9.3
deg., 10.6 deg., 13.2 deg., 15.1 deg., 20.8 deg., 23.3
deg., 26.3 deg., and 27.1 deg.,.and that the azoxy

pigment -was changed to an azo pigment of the formula:

5 @-HNO_C OH N-N - HQ_ CONH
N=N i N=f
Example 6
20 An electrophotographic photosensitive mémber

was prepared in the same manner as in Example 1 exéépt
that the TiOPc crystal was changed to a TiOPc crystal
showing an X-ray diffraction pattern having main peaks
specified by Bragg angles (20 + 0.2 degrees) of 9.5

25 deg., 9.7 deg., 11.7 deg., 15.0 deg., 23.5 deg., 24.1
deg., and 27.3 deg., and that the aioxy pigment was

changed to an azo pigment of the formula:



the resultant mixture was diluted with ethyl acetate, -29- thus
preparing a coating liquid for a charge generation Iayer The coati
| i quid was applied onto the undercoat |ayer and dried for 10 m nute
[err] to forma 0.25 pmthick charge generation layer. 5

of a bisphenol Z-type polycarbonate resin (viscosity-average nol ecu
wei ght = 20,000) and 10 parts of a char@stransporting material of
formul a: CH3 CH3 10 were dissolved in 80 parts of methylene chloride to
15 prepare a coating liquid for a charge transport |ayer. The coati
liquid was applied onto the above charge generation |ayer by dip coating

and dried for our at 110 [err] to forma 24 pmthick charg an
| ayer, thus p HMOEn el@Ht r ophot ogNa\R{n c 20 phq{@ser@owne@h

according to -- present‘/entlw @ ‘

5

10

15

20

25

Example 7

An electrophotographic photosensitive member

ng

s at 80
10 parts
| ar

t he

ng

sport
er

was prepared in the same manner as in Example 1 except.

that a 6 ﬁm—thick protective layer was further formed
on the charge transport layer in the following manner.
| A coating liquid for a protective layer was

prepared by dispersing'30'parts of polytetrafiuoro-
ethylene particles ("Daikin Polyflon TFE Low Polymer
Lr5“,.mfd. by Daikin Kogyo K.K.) and 1.2 parts of a
fluorine-containing comb-like graft polymer ("ARON GF-
300", mfd. by Toa Gosei Kagaku Kogyo k.K.) in a
solution of 30 parts of a bisphenol Z-type
polycarbonate resin (viscosity-average molecular
weight = 80000) and 30 parts of a charge-transporting
material identical to that used in Example 1 in 500
parts.of monochlorobenzene in a ball mill.

Then, the coating liquid was applied onto the
charge transpgrt layer by spray coating to form a 6
pm-thick protective iafer.

Each of the electrophotographic

photosensitive members prepared in.Eiamples 1 - 7 and

. Comparative Examples 1 - 4 was installed in a laser



Exanpl’e 2 An el ectrophot ographi ¢ photosensitive menber was prepared in the
sanme manner as in Exanple 1 except 25 that the addition anount of the
hi ndered phenol was changed to 5.5 parts. Exanple 3 -30- An .
el ectrophot ogr aphi ¢ phot osensitive nenber was prepared in the sane manner
as in Exanple 1 except that the addition anount of the hindered phenol was
changed to 0.65 part. 5 Exanple 4 An el-ggg-rophot ographi c photosensitive
menber was prepared in the same manner as in Exanple 1 except that the
hi ndered phenol was changed to a hindered phenol of the formula (1-26). 10
Conparative Exanple 1 An el ectrophotographi c photosensitive nmenber was
prepared in beamspminternd " LBP~LX "Ex afid.c by Carept R./Kt) tand hi ndered phenol
was not used.
subjected to a successive copy1ng (or recording) test
of 1000 sheets of recording paper under an
environmental eondition"ef_lb Oc and 20 $RH (L/L
5 condition) to evaluate a fluctuation in light part
potential (referred to as.“L/L potential change") by
measuring a light part potential (V1) at an initial
stage and a light part potential after the copying
test of 1000 sheets. In this instance, each of the
IO_photosenS1t1ve members was charged so as to have a
dark part potential (Vd) of -600 V and then exposed to
laser light (emission wavelength: 780 nm) so as to
have a light part potential (V1) of -170 V. The
results are shown in Table 1 appearing hereinbelow.
15 Then,.each.of the electrophotographic
photosensitive members newly prepared in accordance
with'Examples 1 - 7 and Comparative Examples 1 - 4 was
exposed to a white fluorescent lamp (light quantity
(illuminance): 1500 lux) for 5 minutes. After 1l-
20 minute, each-of the photosensitive members was
installed in the above laser beam printer (LBP-LX) to
perform charging and exposure processes, whereby a
deviation of light part potential (V1) from a desired
. value cortesponding to the set point (referred to a
25 "P.M. AV1") was measured in an environment of 23 °C

and 50 $%$RH, thus'evaluating a photomemory

characteristic. The results are also shown in Table



Conpar'ati ve Exanple 2 15 An el ectrophot ographi c photosensitive
menber was prepared in the same manner as in Exanple 1 except that 2 parts
of a hindered phenol (of the fornula (1- 25) identical to that used in
Exanple 1 was used in the charge transport |ayer instead of the charge 20
generation |layer. Conparative Exanple 3 An el ectrophot ographic
phot osensitive nenber was prepared in tdf@sanme manner as in Exanple 1
except that the azoxy pignment is not used. 25 Conparative Exanple 4 An
el ectrophot ogr aphi ¢ photosensitive nmenber was prepared in the same nmanner
as in Exanple 1 except -31- that the azoxy pignent and the hindered
phenol were rdot used and that the addition amount of the Ti OPc.
(oxytitani um pht hal ocyani ne) crystal was changed to 12 parts. 5 Exanple 5
: - 'Separately, each of the electrophotographic
photosensitive members newly prepared in accordance
with Examples 1 - 7 and Comparative Examples 1 - 4 was
5 installed in the laser beam printer (LBP-LX) described
above and subjected to a copying (or recording) test
in an environment of 23 ©C and 50 %RH to effect image
evaluation as follows. |
First, a successive copying of 2000 sheets
10 was performed as to A4-éized recording paper on which
parallel lines with a spacing of 1 cm were-formed
lengthwise and breadthwise in the entire image area.
Immediately thereafter, a halftone (gray) image (Image
A) was formed on the above Ad-sized recording paper.
15 Then, the laser beam printer (LBP-LX) was left
standing for 24 hours without effecting image
formation (or recording) and was again subjected to
image formation of a halffone image (Image B).
Thén, image evaluation was performed based on
20 fhe following evaluation standards.
1: No crossed parallel lines appeared in Image A
as well as in Image B. _
2: Crossed pérallel ;ines élightly appeared in
Image A but did not appeared in Image B.
25 3: Crossed parallel lines appeared both in Image

A and in Image B.

The fesults are also shown in Table 1 below.



An el-ectrophot ographi ¢ phot osensitive nmenber was prepared in the sanme
manner as in Exanple 1 except that the Ti OPc crystal was changed to a Ti OPc
crystal showi ng an X-ray diffraction pattern having main peaks 10 specified
by Bragg angles (2[err] 0.2 degrees) of 9.3 deg., 10.6 deg., 13.2 deg.,
15.1 deg., 20.8 deg., 23.3 deg., 26.3 deg., and 27.1 deg., and that the
azoxy pignment-was changed to an azo pigmyu of the fornmula: 15

[err] Exanple 6 20 An el ectrophot ographi ¢ phot osensi tive nenber
was prepared in the sane manner as in Exanple 1 except that the Ti OPc
crystal was changed to a Ti OPc crystal showing an X-ray diffraction pattern
havi ng mai n peaks specified by BragFawig as (2[err] 0.2 degrees) of 9.5 25
deg., 9.7 deg., 11.7 deg., 15.0 deg., 23.5 deg., 24.1 deg., and 27.3 deg.,
and that the—azoxy pignent was changed to an azo pignent of the fornula:

-32- [err]

Example L/L potential P.M. AVl Image
No. change (V) (V) evaluation
5 Ex. 1 0 -10 1
Ex. 2 0 -5 _ 1
Ex. 3 0 -15 1
EBx. 4 0 -15 1
Comp.Ex. 1 -150 -30 2
10 Comp.Ex. 2 -100 -30 2
Comp.Ex. 3 ' -70 ' -60 3
Comp.Ex. 4 -150 -60 3
Ex. 5 - -10 -15 _ o1
Ex. 6 -10 -15 1
15 Ex. 7 | ) ~10 1

As described hereinabove, by using an azo
pigmént and a hindered_phénol in combination with
20 TiOPc in a-éharge_generation layer, it 15 possible to
provide an electrophotographic photosensitive member
showing stable electric potential and good image-
forming characteristics even after repetitive use and
exhibiting an imprqved photomemory characteristic.

25



.5 BExanple 7. An el ectrophot ographi.c photosensitive nenber was prepared in
the sane manner as in Exanple 1 except that a 6 pmthi ck—pretectivetayer—

was further formed 10 on the charge transport layer int
manner. A coating liquid for a protective |ayer was prep EII uw;
30 parts of polytetrafluoro- ethylene particles ("Daikin L

Pol yner L-5", nfd. by Daikin Kogyo K K.36-and 1.2 parts of a 15

fluorine- contalnlng conb-like graft polymer ("ARON GF- 300", nfd. by Toa
Gosei Kagaku Kogyo K. K.) in a solution of 30 parts of a blsphenol Z-type
pol ycar bonat e re5|n (VISCOSIty average nol ecul ar wei ght 80000) and 30
parts of a QiR BE il g3t 20 material identical to that used in
Exanple 1 in 500 parts of monochl orobenzene in a ball nill. Then, the
coating liquid das aﬁﬁ|Q&PQﬁﬂQPHQﬁ9Q#ﬁPEkFtEQQEﬁRﬁQSi%®%¢ BOmBEEay coati ng
toforma 6 [err]-thick protective |ayer ‘Fach of the

el ect r ophot ﬁiﬁﬂﬂn ST ea?nﬁhﬁﬁQFrﬂQﬁﬁﬁﬁﬁF?% B¥ebies 1 - 7 and

Conpar at | Veq rg)seedS on thAé stauspﬁgzs'é aalr!'t éhéarglg Sffansport layer

5 disposed on the charge generation layer, wherein said
charge generation layer comprises oxytitanium

phthalocyanine, an azo pigment and a hindered phenol.

'2. A member according to Claim 1, wherein said
10 oxytitanium phthalocyanine has a crystal form
characterized by main peaks specified by Bragg angles
(20 + 0.2 degree) of 9.0 degrees, 14.2 degrees, 23.9
degrees-and 27.1 degrees in X-ray diffraction pattern
based-on CuKa characteristic X—rays.
15
3. A member according'to Cléim 1, wherein said
oxytitanium phthalocyanine has a crystal form
characterized by main peaks séecified bf Bragg angles
(20 + 0.2 degrees) of 7.6 degrees and 28.6 degrees in
20 X-ray diffraction pattern based on CuKa characteristic

X-rays.

4. A member according to Ciaim 1, wherein said
oxytitanium phthalocyanine has a crystal form

25 characterized by main peaks specified by Bragg angles

(20 + 0.2 degree) of 9.3 degrees and 26.3 degrees in

X-ray diffraction_pattern based on Cuka éharacteristic



-33- ‘heam printer ("LBP-LX', nfd. by Canon K K. ) and subjected to a
successi ve copying (or recording) test of 1000 sheets—of—recording paper
under an environnmental condition of 10 [err] and 20 :9 | fs§on)
to evaluate a fluctuation in light part potential (réﬁ“ﬁtﬂ“ﬂl&%ﬂ“‘“
potential change") by neasuring a |light part potential s at #an s nrtial
stage and a light part potential after-Bfe copying test of 1000 sheets. In
this instance, each of the 10 photosensitive nenbers was charged so as to
have a dark part potential (Vvd) of -600 V and then -exposed to | aser |ight
(em ssion wavel ength: 780 nm so as to have a light part potential (M) of
-170 V. The ¥3=¥8&s are shown in Table 1 appearing hereinbel ow. 15 -

Then, each of the el ectrophotographic photosensitive nenbers newly prepared
in accordance with Exanples 1 - 7 and Conparative Exanples 1 - 4 was

| fl I | i gh ' |11 um 1
exposed 1o a wii e fluorcscent Larp(LEODS Byaphi 1y WhLLafhngngy: 1500

oxytitanium phthalocyanine has a crystal form

'5 characterized by main peaks specified by Bragg angles
(20 + 0.2 degrees) of 9.5 degrees and 27.3 degrees in
X-ray diffraction pattern based on CuKa_characteristic

X-rays.

10 6. | A member according to Claim 1, wherein said
azo pigment is répreseﬁted by any one of the following
formulae (1) to (3):

'Ry R, O Rg Rg

- 1
Ar)-N=N- N=N—{;:§rN=N-Ar2 (1)

15 - Rz Ry R7 Rg

Ri3 Rig
N=N-Ar, (2)

R15 Rig
20

Ri7 Ry Ry

o
Or )-’N=N—Ar6 (3)
. N :

Rjg Ryg  Ryy Ry3

25 1in which Ar; to Arg denote a coupler residue and éach
of R; to Rp3 denotes alkyl group, aryl group, hydrogen

atom or halogen atom.



.20 minute, each of the phot osensitive nmenbers was installed in the above
| aser beam printer (LBP-LX) to perform chargi ng and .exposure_ processes,
whereby a deviation of light part potential (M) froma desired val ue

robara i nan environment of 25 ter 1] and so e, i nUMGNANCAITNARFTEAN

phot onenory characteristic. The.results3gce al so shown in Tdbl & 5 -84- 1.

Separately, each of the el ectrophotographi c photosensitive nmenbers newy
prepared in accordance with Exanples 1 - 7 and Conparative Exanples 1 - 4
was 5 installed in the |aser beamprinter (LBP-LX) descri bed above and
subj ected to a cbpyi n fembercaccondingeto Chaim épviwhemeint safid23 [err]
and 50 %RH to effect i mge evaluation as follows. First, a successive
copyi ng of Zuederediphenolagontainsnsulfivrtatom.si zed recordi ng paper on
which parallel lines with a spacing of 1 cmwere formned

‘8.' An electrophotographic apparatus, comprising:
5 an electrophotographic photosensitive member according
to Claim 1, a charging means for charging the
electrophotographic photosensitive member, an image-
exposure means for effecting image-exposure to the
electrophétographic photoéenéitive_member to form an
10 electrostatic lafent image, and a developing means for
developing the electrostatic latent image with a

toner.

9. An apparatus according to Claim 8, wherein
15 said charging means comprises a direct charging

member.

10. An electrophotographic apparatus unit,
comprising: an electrophotographic photosensitive
20 member accbrding to Cléim 1 and a &irect charging
‘member contacting and charging the electrophotograﬁhic

photosensitivé member.

11. A unit according to Claim 10, which further
25 comprises a developing means for developing an
electrostaticllatent image formed on the

- electrophotographic photosensitive member.

o



| engt hwi se and breadthwi se in the entire inage area. Irmej‘ gﬁ(‘ﬁ Hgiag EH;ESDBEEN'_
‘thereafter, a halftone (gray) image:(:lmage A) was forned :

A4-si zed recordi ng paper. 15 Then, the | aser beam printer (LBP-LX) was left
standing for 24 hours w thout effecting image formation-{er—recordimng) and

was again subjected to inage formation of a halftone image (lnmage B 'RTE&Q’
i mage eval uation was perforned based arg@0 the fol |l ow ng W o T
g

standards. 1: No crossed parallel |lines appeared in |Inm lII‘Ile n
| mage B. 2: Crossed parallel lines slightly appeared in | .

not appeared in I'mage B. 25 3: Crossed parallel lines appeared both
in Il mge A ABSTRACTHOR THE DESCIKOSURE are al so shown in Table 1 bel ow
-35- Table 1 Exanple L/ L potenti al P.M J[err] | mage No.

change (V) (A electraphgtegraphic photosensitive member

is constituted by disposing charge genération iayer
and a charge transport layer in successjion on a

‘5 support. The charge generation layer contains
oxytitanium phthaleocyanine, an azo pigment and a
hindered phenol. The electrophotographic.
photosensitive member including sﬁch a charge
generation layer is usable for providing an appafatus

10 unit and an electrophotographic apparétus showing
e#cellent electrophotographic characteristics such as
a suppressed photomemory, good potential stability in

repetitive use and good image-forming properties.

15

20

25

yu073/2128



Ex. 1 - 0 - 10 1 Ex. 2|| THIS SHEET HAS BEEN ||

5
0 -5 1 Ex. 3 0 , -15 REPLACED ’
1 Ex. 4 0 -15 1 COWp.EKF_L________:jiéih_
-30 2 10 Conp. Ex. 2 -100 - 30 2
Conp. Ex. 3 -70 - 60 3 Conp. Ex. ™his Sheet Has Bee laced
-60 3 Ex. b5- ' -10 -15 .
-10 -15 115 Ex. 7 /_,2 7/ 0 ”!"I !ﬂﬂmm ,I
1 As described herei nabove, by usfing an a igngﬂ%véﬂd a hi ndere
ggiiratio- | ayer, it is possible

in conmbination with 20 TiOPc in a cge
to provide an el ectrophotographic p

el ectric potenti al d good i mage-
repetitive use and hi biting a®@1T1nt
- 36-

Aenber showi ng stable
Eﬁrl§}gps even after
pnbrfy characteristic. 25




~WHAT 'S CLAMED IS: 1. An electrophotographid phot osensi {UgS%&ﬁﬁ&gﬁ%BEEN
“conprising: a support, a charge generation |ayer disposed: )
and a charge transport |ayer 5 disposed on the charge generation |ayer,

wherein said charge generation |ayer conprises oxytitani um phthalocyani ne,
an azo pigment and a hindered phenol. 2. A menber accor: :
wherein said 10 oxytitani um pht hal ocyani ne has a crystal ghggmgqhgh& ﬂg%kmh
by mai n peaks specified by Bragg angles (2[err] 0.2 degre

degrees, 14.2 degrees, 23.9 degrees and 27.1 degrees in X-r

pattern based on CuKa characteristic X-rays. 15 3. A menber accordlng to
Claiml1l, wherein said oxytitanium phthal ocyanine has a crystal form
characterized by main peaks specified by Bragg angles (2[err] 0.2 degrees)
of 7.6 degrees and 28.6 degrees. in 20 X-ray diffraction pattern based on
CuKa characteristic X-rays. 4. A menber according to Claim1, wherein

sai d oxytitani um pht hal ocyani ne has a crystal form25 characterized by
mai n peaks speci fied by Bragg angl es

F1G. 4



.

(2[:érr] "-0.2 degree) of 9.3 degrées and 26.3 degrees in X-r - REPHACEMEN] SHEET
pattern based on Cuka characteristic -37- X-rays. 5. o227 0CT )

according to Claim1l, wherein said oxytitani um phthal ocyani n as A~ Cry&tal =
formb5 characterized by main peaks specified by Bragg angles (2[err] 0.2
degrees) of 9.5 degrees and 27.3 degreesjin X-ray diffraction pattern based
on CuKa characteristic X-rays. 10 6~ A er According to daimi,
wherein said azo pignent is represefted by jﬁﬁ‘gﬁé-ﬁ fol |l ow ng
fornulae (1) to (3): [err] 15 20 [err]fegS i [ [%r(r] to [err] denote a
coupl er residue and each of [err] to [T 4aFkyl group, aryl group,

hydr ogen atom or hal oggn atom ‘

C .




= ‘ o . l -
7. - A nenber according to daim1, wherein said hindered p|jcRERLACEMENTWSHEET
sul fur atom 8. An el ectrophot ographi ¢ apparatus, conprisjing: 5232

el ect rophot ographi ¢ phot osensitive nmenber according to d ai jntate a aPGIJgSi“
means for charging the el ectrophotographic photosensitive Fret ‘
exposure nmeans for effecting i mge-exposure to the electrophotographlc

phot osensitive nmenber to forman 10 el ectrostatic |latent inage, and a

devel opi ng nmeans for developing the electrostatic latent inage with a

toner. 9. An apparatus according to Caim8, wherein 15 said charging

means conprises a direct charging menber 2 10. An el ectrophot ographic

apparatus unit, conprising: an el ectrophotographi c photosensitive 20 nenber
according to Caim1l and a direct charging nenber contacting and chargi ng

t he ‘el ect rophot ogr aphi ¢ photosensitive nmenber. 11. A unit according to

Cl aim 10, which further

FIG. 4



-

I mge forned on the el ectrophot ographic photosensitive:neqﬂgﬁe

25 conprises a devel opi ng® means for devel oping an el ectro ta%'l,l'chFiﬁ'ﬁ slHEEEET

ELECTROPHOTOGRAPHIC PHOTOSENSITIVE MEMBER,
ELECTROPHOTOGRAPHIC APPARATUS INCLUDING SAME AND
ELECTROPHOTOGRAPHIC APPARATUS UNIT

ABSTRACT OF THE DISCLOSURE

An electrophotographic photosensitive member
is constituted by disposing charge generation layer
and a charge transport layer in succession on a
support.. The charge generation layer contains
oxytitanium phthalocyanine, an azo pigment and a
hindered phenol. The electrophotographic
photosensitive member including such a charge
generation layer is usable for providing an apparatus
unit and_an electrophotographic apparatus showing
excellent electrophotographic characteristics such as
a suppressed photomemory, good potential stability in

repetitive use and good image-forming properties.



