;rstuvwxye3eD A(n6T <DI , 22 APR 2002 ELECTROPHOTOGRAPHI C PHOTOSENSI Tl VE
MEMBER, AND PROCESS CARTRI DGE AND ELECTROPHOTOGRAPHI C APPARATUS HAVI NG THE
ELECTROPHOT ENSI TI VE MEMBER 5 BACKGROUND OF THE | NVENTI ON
Field of the \mwmmmFs invention relates to an el ectrophot ogr ap@i APR 2002
phot osensitive nmegpek. and a process cartii dge and an el ectrophot ogr aphi c
appar atus whi ch have the 10 el ectrophot ographi ¢ photosensitive nenber.
Rel at ed Background Art A nunber of nethods as disclosed in U S. Patent No.
2,297,691 and Japanese Patent Publications No. 42-23910 and No. 43-24748

o oL On K Ao Pl A GRISHROI RO whaBE"CARb  pOREES " °
member by Utili Ziagxd:RRA! QAN K ARIRIRAln AR B0 AR ARARS
guently devél oping the Tatent i mage by e ‘use of a devel oper

h i naf t 20 "t " j j t
(herei naf t er ORGE" b1 ERRROPHBTDCRAPHIE gﬁ@g‘fﬁ}g{sllg\%\% o ey Mage 1o a

transfer nmedium such as paper as occasion c I XI ng by
nmeans of a heat roller or the like. The step of form ng an electrostatic
| atent image 25 in this el ectrophotographic process is, stated in greater

detail, & stemadetROGNDhOt oBBRSTIAVERTI®NDEr surface constituted of a- Se,
a-Si or an organic 2 2 APR 2002 - 2 photoconductive material is charged

uniformy by cbiend shat@géngnventeont act chargi ng maki ng use of a
conductive roller, and thereafter an optical inmage of a copying original or
a dot pattern fornethby itheeatioonrélatekater ahi ghectsopkptegdapbifor mt he
electrostatic latent inmage. In this charging step, active substances such
as ozone and NEboteeerpblhveongebgtnepnted. PAPSESS| Aastrddggsend antive
subst ances such as ions are contained in transfer nedi uns such as paper. 10
However, the o2bPetaPRhNERIGRABLIGt BAPRRAEHE WBdGE B8¥B XR8 the active

subst ances contained in transfer nedi uns na&tgct on t he photosensitive

menber i causel@CTEPPRPFBAr 8PP LGt BRPFAFeRfd tANS REFMBSEe in resi dual

potential, anq&gfgtggvgéégl¥oggfeggtelectrophotographic 15 perfornmance and
i mges to cause, e.g., un Bchse I'miges and sneared i mages and cause a

| overing of runﬁiPéApﬁa&Béﬂﬁafem8£hsa§.990&9éegggghv§nnavgerpakant

particular, organic nmaterial photosensitive nenbers have a | ow resi stance

to ozone and NgX. apd29p! 69Yeandr §agdnbbepavend vOEELcARIBhEVRoChar gi ng,
which is causative of ozone in a |large quantity. Thus, the generation of

ozone and NOX 43-2391€ainfr Nbl ens-2u308 hbe aehiveAtsvhalapcraowanka ned in
transfer mediuns nay be conpl exly causative of poor devel opnent.

15 electrophotography. In general, copies are obtained by
forming an electrostatic latent image on a
photosensitive member by utilizing a photoconductive
material and by wvarious means, subsequently developing
the latent image by the use of a developer (hereinafter

20 "toner"), and transferring the toner as a toner image
to a transfer medium such as paper as occasion calls,
followed by fixing by means of a heat roller or the
like.

The step of forming an electrostatic latent image

25 in this electrophotographic process is, stated in

greater detail, a step where a photosensitive member

surface constituted of a-Se, a-Si or an organic
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25 To sol ve such probl ens, proposals are made on net hods such that (1) a
fan is provided in the nachine body to exhaust any difficulty-causative
subst ances, 2 2 APR 2002 - 3 (2) a process is introduced by which?agpr 2002
deteriorated portions of the photosensitiye nmenber surface can al ways be

removed, (3) organic photoconductive nﬁié%ials resistant to the active
subst ances as stated 5 above are selected and (4) an antioxi dant or an
anti-deterioration agent is added in the photosensitive nenber. However,
the method (1) has a probl em on exhaustion efficiency; (2), a problemon

nechani cal dusRbtbbbNafbtibe REeLPs8NSiLi “BaFgRBCLN1304M13) bINeokddA) . a

problemof a difficulty in achieving both the durability to active

subst ances anghaPging! fernasaeagt tharghagomarsiny vweemerber . SUMMVARY OF THE
| NVENTI ON 15 An object of the present invention is to provide an

el ect r ophot ogtapdiuctipiret eskhar| | sadmenbeeatihar has optlived thagebofe a

probl ens, can prevent the photosensitive nmenber fromany deterioration
caused by varcopgingt ovdgiunbit ancaesdatdpaltsernafocaesie byo the dicftficulty in
el ectr ophot ographi ¢ performances. Another object of the present invention
is to provi decfinlesert Lbghtt dgr aphpseghspodenyi thee edesidostiddtican al ways
mai ntai n high-quality inmages free of unfocused inmages or snmeared inmages
even when useebentepdaged yIandhhavehargigs séeent PatiyLalsUbSHRNRS | |
anot her object of the present .invention is to provide a process_cartridge
and an 4 _ SUSh @R 9 9§eePB@tPBpHHdeF%ﬁ%?ctng%r%?ﬁ§rgﬁ?eh efbFBy such

an el ectrophot ogr aphi ¢ Ehotosensiti .t he present

. ( g ve n%nggr. Thah !%3 o
I nventi on proﬁ?dﬁg §n<8 %5fr85ﬁ6¥89?38ﬁ|8 Sﬁgtggg P61 & e W& conpri sing
a 5 support and €a998&°§§”%EEhgﬁekaMEEiBhgvE@Eﬂh%% %E%e&qpport; the
phot osensitive ?ayer containirng a conpound which 1s“répresented by the
fol lowfyg Formula fd)ever, the ozone and NO, generated in the above
step and the active substances contained in transfer
mediums may act on the photosensitive member to cause a
variation of potential and an increase in residual
potential, and may adversely affect electrophotographic
15 performance and images to cause, e.g., unfocused images
and smeared images and cause a lowering of running
performance of the photosensitive member. In
particular, organic material photosensitive members
have a low resistance to ozone and NO, and moreover are
20 often used under regative charging, which is causative
of ozone in a large quantity. Thus, the generation of
ozone and NO, is a great problem. Also, the active
substances contained in transfer mediums may be
complexly causative of poor development.
25 To solve such problems, proposals are made on
methods such that (1) a fan is provided in the machine

body to exhaust any difficulty-causative substances,



0X2 to ~ O~ OR4 (1) RL RB RS wherein Rl represents an al kyl group or an

al kenyl group; Rz, R3, R4 and R5 are the sane or different and 15 each
represent a hydrogen atom an al kyl group or an al kenyl group; and §§ % fHWZ
Xz are the sane or different and each reE%esent a hydrogen atom an“dl B
group, an al kenyl group or an acryl oyl up, provided that X1 and XZ are
not hydrogen atons at the sane tine. 20 The present invention al so provides
a process cartridge and an el ectrophot ographi ¢ apparatus whi ch have the

el ectr ophot ographi ¢ phot osensitive nenber described above. 25 BRI EF

DESCRI PTI ON OF, THg 956%%'9 Loy %r%ﬁﬂ%@&t gAY ol St RS- 14t a' e of

t he constructlon of “an el ectrop otographlc appar at us “havi ng -

process cartridgeipay 89 Eh@ gh%%g@a@qtt%aa\@nﬁeah%m Rl da¥e menber of
the present invention. TI ON OF THE PREFERRED EMBCDI MENTS 5 The

el ectrophot ogaapays BEOi:aﬁaoaat,l Y8 )mergeniel phveoroaseritivavention has a
phot osensitive | ayer on a support, and the photosensitive |ayer contains a

conmpound r epreseartdlbyrebestahlitowbonghleoanmtlize( Bubstences? ak) stated ~ R4
(1) t ~~ Rs RL Rs wherein Rl represents an al kyl group or an al kenyl group;
Rz, R3, B4 andb&Beanret Beleatedornndi {#dr emt aavkdox3deadth oregmesent a
hydrogen atom an alkyl group or an 2 2 APR 2002 al kenyl group; and X1 and
XZ are the sapBtérdateripeatiandagesly deprdded: ia WMWlW%I Kyl
group, an al kenyl group or an acryl oyl group, provided that X1 and XZ are
not hydrogen BeBRETat gﬁﬂegﬁﬁe Fpﬁemefﬁoﬁhéldl%?l Gr ®FPPLESY &ent ed by RL

'gPoEBf”‘;'ES ﬁléé <BRURLISBI FERAFaeRcYs 1) aRdPp %lup%"“%paa?ﬂo%lpéi%én

T ,

2 TyT 25 or ouficaR: 25% OBEnyT SO oA 4y e ERtD) 7ase 2 T8 10, and
parti C“*@” y ?45 p%@kﬁ%&zgggg‘s a1 F3 ALY 19 AR 1ERANGS SRl e RZ 10 RS

may i ncl ude
durabillty to active substances and the performance of

the photosensitive member.

SUMMARY OF THE INVENTION
15 An object of the present invention is to provide
an electrophotographic photosensitive member that has
solved the above problems, can prevent the
photosensitive member from any deterioration caused by
various active substances and also may cause no
20 difficulty in electrophotographic performances.
Another object of the present invention is to
provide an electrophotographic photosensitive member
that can always maintain high-quality images free of
unfocused images or smeared images even when used
25 repeatedly and have a high potential stability.
Still another object of the present invention is

to provide a process cartridge and an



a nmet hyl group, an ethyl group and a propyl group, and may preferably have
1 to 10, and particularly 2 to 8, carbon atons. The al kenyl group
represented by Rz to R5 may include a vinyl group, an allyl group g?? $ ﬁmz
propenyl group, and nay preferably have-24te 10, and particularly & g,
carbon atons. The al kyl group represented by X1 and XZ may include a nethyl
group, an ethyl group and a propyl group, and may preferably have 1 to 10,
and 10 particularly 1 to 5, carbon atons. The al kenyl group represented by
X1 and Xz may include a vinyl group, an allyl group and a propenyl group,
and may pref ePABFYTRARPETOILGPIAC FpPaFattusc whdQhy empleys sUHy B¥h atons. The

acryl oyl group_represented by X1 and XZ may .i.nclude 15 an acryl oyl group, a
met hacryl oyl 8}88 raﬁ§°§HgEP RdFy P t%ﬁ%ﬁﬁéFlWF M5 esent i nvention, at

| east one of X1 an nay ef erabl y be _an_acryl oyl group, and
?h% éﬁ'd en,gglreg t inve %Jﬁ\ﬁ E\r{—ov(%. géaa

particularly one o an-acrylo oup “and ahot her may be a

hydr o9en ot O, 20 TUERS B OUBS K BAC IS 0 Wit Sy T 11 1

may i ncl ude ups thyl, e propyl, groups

such as get hoxyhnoetnaxyl a2BRcRbIRME i v Ma @O WS WEEE 3h RRNY! and
napht hyl , and haPogen atonms such as a fluorine atom a 25 chlorine atom and

a brom ne at oguppBrihe present invention, in addition to the conpound
represented by Formula (1), the photosensitive 2 z aPR Zooz | ayer may

preferably further thenphbttozepsitiker layeanpomtcd irEpige 2e ictbdiyhd he
following Formula (2), in view of an advantage that the present invention

can be nore rehdchalbbyrepresented Xy Rhg fol-lxrifng? Forfuileer(diyx X3 and X4
represents an al kyl group or an al kenyl group. 10 In the conpound

represented by Formula (2), the alk¥%ﬁgro may include a nethyl group, an
ethyl group and a propyl group, andftay pregferably have 1 to 10, and
particuigrly 1 to 5 carbon atomg. R, group may i ncl udd 12 Vi nyl
group, an allyl group and a 15 pro |} , and may preferably have 2 to
10, and particularly 2 to 5, carbon t dis. g These groups may each have a

substituent. The substituent may include a iyl groups such as nethyl, ethyl
and propyl, al koxyl groups such as nethoxyl, 20 ethoxyl and propoxyl, aryl

groups such a Ayl pa - 0, t u fluorine
atom a chlorﬁﬂgbggﬁnﬁégﬂea %%ﬁ?%eagt%ﬁ?ﬁ#hgfgggpggﬁgﬁrgg?éég%ted by

Formula (1) ”’gi‘oﬁB?Ckf,i ol w,| aﬁhuﬁ? AR Ssathe tde dOEFOMERE 2R
conpounds. 2 APR 2002 8 Exenplary Conpound (1)-1 OOHt - CaHs t -
CaHs O 15C - &hchR CHPrHsbnt @aHydeogenCHiom,t an @Rg1l group or an
alkenyl group; and X; and X, are the same or different
and each represent a hydrogen atom, an alkyl group, an
alkenyl group or an acryloyl group, provided that X, and
X, are not hydrogen atoms at the same time.
20 The present invention also provides a process
cartridge and an electrophotographic apparatus which

have the electrophotographic photosensitive member

described above.

25 BRIEF DESCRIPTION OF THE DRAWING
Figure schematically illustrates an example of the

construction of an electrophotographic apparatus having



Exenpl ary Conpound (1)-2 OOHO- C- CH=CHZ HGCsHi Ct - CsHi CH3 / t
- . CHi t - CsH i Exenplary Conmpound (1)-3 OOHO- C- CH=CH2 Hiso -
CsHis Ciso - CsHis ~\ CHs iso - C6H13 iso - CsH s Exenpl ary Conpound
(1)-4 OOHt - C,HQ\ t - C,HQO- C- CH=CHZHCt - C,Hg C22HsAPR 002
t - C,Hs ,~2 ppR 1002 9 Conmeuna QLJ' 8 ExenPl~"xY ° C* CH ~ C-lz CBH13
7.0 _ CsH3 ~CC-3~7 C6HI3 D C6H13 i.so ° OConeund ~1)'6 "Cr CH ~
CE~z Exemplary ~~ O ~  C4Hs OC ° CaE9 CH3 Cu~9 ° ° C 4~9 Coneourid 1)f7
Exenplary C~ ° CHz » ~~ _CIA=CEz O~ _ Cuke C 4~9 ~- f C-i a CaE9 CaE9

Py = — 9
., Comeu-d ~1)] 4, Q RAIRIA Y dgd 1 TSN £185twobhbeogFhpRic™ — OHP K C

photosensitive member of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

5 The electrophotographic photosensitive member of
the present invention has a photosensitive layer on a
support, and the photosensitive layer contains a

compound represented by the following Formula (1):

0K1H 0X.
w0 Rz@r?@m )
“Rs ' R

wherein R; represents an alkyl group or an alkenyl
group; R,, R;, R, and R, are the same or different and

15 each represent a hydrogen atom, an alkyl group or an
alkenyl group; and X, and X, are the same or different
and each represent a hydrogen atom, an alkyl group, an
alkenyl group or an acryloyl group, provided that X; and
X, are not hydrogen atoms at the same time.

20 The alkyl group represented by R; in Formula (1)
may include a methyl group, an ethyl group and a propyl
group, and may preferably have 1 to 10, and
particularly 1 to 5, carbon atoms. The alkenyl group
represented by R, may include a vinyl group, an allyl

25 group and a propenyl group, and may preferably have 2
to 10, and particularly 2 to 5, carbon atoms.

The alkyl group represented by R, to R; may include



Cp~9 ° _ CaHo9 2 2 APR 2002 5 1 O 15 Exenpl ary Conpound (1)-9 - to OO- C
- CH=CH2 CH=CH2 CH=CHZ OH H2C = HC~- CH3 CH = CH2 Exenpl ary Conpound
(1)-10 OHt 04H9 t 4H9 O(l O- C- CH=CH- CH3 Ht - CaHs CH3 t - .C E?
Exenpl ary Compound (1)-11 OHt - C~HO HC CH3 HO O - C - CH = cHz 42 APR700?
CgH | t - CsHii 2 2 APR 2002 - 11 An$hg them particularly, the
conpound represented by Fornmula (1)-2 may be preferable. The conpound
represented by Fornmula (1) may preferably be added in an amount within the
range of 5 fromO0.2 to 20% by weight, and particularly preferably fromO0. 3

to 17g by vei ghtehasedrQiint Ngnt gkAl1ELE0L ahat B8 pRRRLAS RV, Vadgayer to
S ?? It SW§

whi ch the conpount dded. dded in an anount less than 0.2% by
weight, its qgﬂftbﬁ@f%?¥bfﬁ hgss ef kechbveanldf phirtisul@ragded don gan anount

nore than 20% by wei ght, a
carbon atoms. The alkenyl group represented by R, to Ry
may include a vinyl group, an allyl group and a
5 propenyl group, and may preferably have 2 to 10, and
particularly 2 to 6, carbon atoms.
The alkyl group represented by X; and X, may
include a methyl group, an ethyl group and a propyl
' group, and may preferably have 1 to 10, and

10 particularly 1 to 5, carbon atoms. The alkenyl group
represented by X, and X, may include a vinyl group, an
allyl group and a propenyl group, and may preferably
have 2 to 10, and particularly 2 to 5, carbon atoms.
The acryloyl group represented by X, and X, may include

15 an acryloyl group, a methacryloyl group and an
ethacryloyl group. In the present invention, at least
one of X, and X, may preferably be an acryloyl group,
and particularly one of X; and X, may be an acryloyl
group and another may be a hydrogen atom.

20 These groups may each have a substituent. The
substituent may include alkyl groups such as methyl,
ethyl and propyl, alkoxyl groups such as methoxyl,
ethoxyl and propoxyl, aryl groups such as phenyl and
naphthyl, and halogen atoms such as a fluorine atom, a

25 chlorine atom and a bromine atom.

In the present invention, in addition to the

compound represented by Formula (1), the photosensitive



difficulty such as a decrease in sensitivity and an increase in residual
potential tends to occur. The conpound represented by Formula (2) may
specifically include exanples of the follow ng 15 conpounds. 2 2 APR @ﬁ%
- 12 Exenplary Conpound (2)-1 CH3 P O_/d; CH3 3 5 Exenplary Conpound ) -
CzHs P O~ \ CzHS 3 10 Exenpl ary Conmpound (2)-3 iso - C3H~ P O~ ~ iso -
C3H~ 15 3 Exenplary Conpound (2)-4 CAHB P O~ t Ca Hs 20 3 Exenpl ary )
Conpound (2}-5iso - C6H3 P O-~iso - CsH 3 25 3 2 2 APR 2002 - 13
Exenpl ary Conpound (2)-6t - C,, HH pp ~~iso- Cto Hu 5 3 Exenplary
Conpound (2) -Yajer PePerabl§Hrurened BnE4aiPaaphdsprewrd (2)-8 CH =
OH2 p C ~--- o Cﬁ?gBESeseExengrarygtbnpg%nd (2)-9%¥%0 A 05HL1

compound represented by the following Formula (2), in

view of an advantage that the present invention can be

more remarkably effective:

Xs
P‘(ﬂ'@'xu)s (2)

wherein X, and X, represents an alkyl group or an
‘ alkenyl group.

10 In the compound represented by Formula (2), the
alkyl group may include a methyl group, an ethyl group
and a propyl group, and may preferably have 1 to 10,
and particularly 1 to 5, carbon atoms. The alkenyl
group may include a vinyl group, an allyl group and a

15 propenyl group, and may preferably have 2 to 10, and
particularly 2 to 5, carbon atoms.

These groups may each have a substituent. The
substituent may include alkyl groups such as methyl,
ethyl and propyl, alkoxyl groups such as methoxyl,

20 ethoxyl and propoxyl, aryl groups such as phenyl and
naphthyl, and halogen atoms such as a fluorine atom, a
chlorine atom and a bromine atom.

The compound represented by Formula (1) may
specifically include examples of the following

25 compounds.



pp~~CH=CH- OH3 20 3 Exenplary Conmpound (2)-10t - CHI Po ~ ~ ----
t - C5H11 25 3 2 2 APR 2002 - 14 Anong them particularly, the
compound represented by Fornula (2)-4 nay be preferable. The conmpoun@? APR 2007
represented by Formula (1) and the phosphprus conpound represented by
Formula (2) may 5 preferably be added in an anount within the range of from
0.2 to 20% by weight, and particularly preferably fromO0.5 to 17% by ’
weight, in total based on the total weight of the photosensitive |ayer to
whi ch the conmpounds are added. These nay preferably be mixed in 10 a ratio
of the conpoundémﬁméﬁyl@oﬁ@buﬁgrqubal(Z) of from0.1:1 to 1:0.1, and
particularly preferably fromO0.3:1 to 1;0.3. If these are added in an
anount | ess than 0.2% by weight in total, their addition may be |ess
effective. If these are added in an anount re 15 than 20% by wei ght, a
difficulty such as a decre$ﬁe in sensitigilyc andc@n=iORfease in residua
potential tends to occur e photosensitive |layer used in the present
invention may have. aof@§m ofl a singl e-1ayer fype i,H0 which a
charge-generating nmateri char sporting material are contained
in the sane |layer, or a la ed I ti er type which has a charge
generation | ayer containin har ,0€ ating material and a charge
transport |ayer containing aj25 charge tdansportlng material. The
charge-generating material us dH|n the presgnt invention may include
pyrylium dyes, thiopyrylium dyes? 2 2 APR 7002 - 15 pht hal ocyani ne

pi gnent s, antgﬁgﬁﬁeg?g EBﬂgBGtﬁ (q gnzpyreneqU|none pi gnents, pyranthrone
pi gnents, azo 0 pi'g nts gui nacri done pignents and

qui nocyani ne pigments. 5 The char ge- transpor@rng material used in the
present invention may include hydrazone coanunds pyrazol i ne conmpounds,
styryl conpounds, oxazol e cgggpounds, thigzoleg co&noun@g triarylam ne
conmpounds, triagyl_nmet hane cofpoundd$i and polyagquékﬁne conmpounds. 10 In
the present inventiorf, % vigw of tthe nat hi bet weeH t he conpound
represented by Fornula (1) S conpound represented by
Formula (2), the charge-tra urtiqg{ al may preferably be at |east
one of a styryl conpound repifesent ed by the following 15 Fornula (3), a
triaryl am ne conpound represented by thelfollowi ng Formula (4) and a
hydrazone conpound repregenteduby thetfol tQwipg Fornmula (5): Ari |
-Ar3-E-CH=CRS-~-R6 ( 3 ) 20 Arz wherein Arl and Arz each represent an
aromati ¢ hydrocarbon ring group; Ar3 represents a divalent aromatic

hydr ocar bon r FRg™8L85¥ GPmBOHPQaKéHr heterocyclic group; R6 represents an
al kyl group or an 25 aromatic hydrocarbon ring@group; R~ represents a

hydr ogen atom an al kyl group or an aromatic ydrocarbon ring group; nis 1
or 2; and R6 and R~ may O-C - CH = CH,

iso -~ CsH13 ; . \\\Hii:y//lso - CgHys

Exemplary Compound (1)-4

O

0O -C - CH = CH,

t - CuHy t - C,H,
C, Hg

t - C Hg t - Cqu



2 2 APR 2002 - 16 conbine to forma ring when nis 1, Arqﬂ_hwy%m( 4 ) A5
5 wherein Ar4, Ar5 and Arb each represent an aromatic hydrocarbon ring
group or a heterocyclic group, is /RS ACENN, ( 5) \Rlo m10 wherein R8
represents a hydrogen atomor an alkyl group; RO and Rl o each represent an
al kyl group or an aromatic hydrocarbon ring group; mis 1 or 2; and A
represents an aronmatic hydrocafﬁ%n ring group, a heterocyclic group or
-CH=C ( R11 ) R z. where R11 and R12 each represent a 15 hydrogen atom an
aromati ¢ hydrocarbon ring group or a heterocyclic group, provided that Rl1l
and R1Z are not hydrogen atons at the same tine. Arl and Arz in Fornula (3)
each represent an aronatrc hydrocarbon ring group such as phenyl, 20
napht hyl or anthryl. § gprsents an arpmati ¢ hydrocarbon ring group such
as benzene, na htbap@ﬁ& or ant hr acene, oriy\a drgaLeoﬁzgroup formed by
reani@&dmpéaﬁ drogen atons froma he erocycl ring,such as thiophene or
furan. R6 represents an al kyl group stich 25 ;3% neFﬁyI et hyl, propyl or
butyl, or an aromatic hydr &%arbon, ri ngl.grolp such as phenyl or naphthyl. R~
represents an al kyl group such & m et hyl, propyl 2 2 APR 2002 - m
or butyl, an aromat iccsthydegearsonyr i oup such as phenyl or naphthyl, or
a hydrogen at ovfi° Let t er Sy \egres:nts 1 or 2. Any of Arl, Arz, Ar3,
R6 and R~ may have a 5 subs 3and ‘t he caib2tituent may include al kyl
groups such as nethyl, ethyl, Qﬁh aﬁﬂjbutyl al koxyl groups such as
met hoxyl , et hoxyl and propexyl’ aryl oxy groups such as phenoxy and
napht hoxy, hal ogen atons such as a fluorine atom a chlorine atomand a
brom ne 10 atom and di-substituted am no grayps such as di net hyl anmi no,
di et hyl am no and diphenylanin mhen nis 1, R6 a q B~CHay comnbi ne directly
or through a carbon ur atonror anoxygen atomto forma ring.
Ard, Arb anﬁ éﬁ@l@ﬁ%h represent an aromatit 15 hygrcm%ﬁbon ring group such

as phenyl, aphthyl anthryl, Bf nyI flugre phenant hryl ,
9,10-dihydrophenanthry| and fluo eny) 8
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het erocyclic group such as pyridyl, quinolyl, dibenzothienyl, dibenzofuryl,
N- et hyl car bazol e, 20 N-ethyl carbazol e and N-tol yl carbazol e. Any of ﬁr4[m2m2
Ar5 and R6 may have a substituent, and the substituent may include a @yﬁ
groups such as nethyl, ethyl, propyl anq%Putyl aral kyl groups such as
benzyl, phenethyl and naphthylnethyl al’koxyl groups 25 such as met hoxyl,

et hoxyl and propoxyl, aryl oxy groups such as phenoxy and napht hoxy, halogen
atons such as a fluorine atom a chlorine atom a brom ne atom and an -
is iodine atom aromatic hydrocarbon ring groups such as phenyl and

bi phenyl, an ck as di phenyl am no and ditolylam no,
dlalkylanlnoqgg%d%fgégﬂégggggHﬁe Eylgnlno and di ethylam no, 5

al kyl aral kyl ami no groups such as benzylnethylan190 and benzyl et hyl am no, a

nitro group, and a hydroxyl group. 2 2 APR ZCDZ ﬁﬁres§gts an al kyl
group such as nethyl, ethyl an®Hpropyl, or & hyd?oge atom™?R9 and Rl o each
" represent an al ky, %ﬁ:such as netnyl ethyl aad #0CHsopyl, an aral kyl
group such as benz ehe or an RtC hydrocarbon ring group

such as phenyl, naphthyl or af
Letter synbol mrepresents 1 0O RO and Rlo may al so have a
substituent, and the substituent 15 may I ncl uyde al kyl groups such as nethyl
and et hyl, aIkoxyI groups suchkyas gej hoxytHardcgf hoxyl, and hal ogen atons
such as a fluorine atom a chlorine atonland a bromne atom A represents
an aromatic hjuewedebBnCPmREUlAolp )280such as phqpyl napht hyl , anthryl and
pyrenyl, a heterocyclic group such as thienyl, N-nethylcarbazole oX
N—ethylcarbazole or -CH=C(R11g12, where Rl%)an I@ epr@ ent a
hydrogen atom an aromatic hydrqgcarbon ring group suc as t ose %scribed

25 above or a hetetoeycl,Hg a5 thoge descri-bed,wpove, provided

t hat Rli and R Z are not hydrsg .toné3£?\"- gane tine. These aronmatic
hydr oca Bon ring 2 2 APR ?~QQ 19 Qroup d heterocyclic group may al so
each have a substituent, and th& substjfuent y include al kyl groups such

as nethyl and ethyl, al koxyl grg EP S as n yl and et hoxyl, hal ogen
atons such as a fluorine 5 §tom *a’%chl ori ne atoth@dnd a brom ne atom

di al kyl am no groups such as di net hyl am no and di et hyl am no, diaral kyl am no
groups such agxdimpansy @onppuia (di phianet hyl ami no, and diaryl am no groups
such as di phenyl ami no and di-p-tolylamno. 10 Preferred exanples of the
styryl conpound represented by Formula (3), the triarylam ne conpound
represented by Formula (4) and the hydrazone conp und represented by
Formul alg5) are given bel ow. gul aPR zooz - 20 Exe@ﬂlar¥”§bnpound (3)-1

~3 d -~0 -cat=c

t"CHu



o' "czHs 0 Exenplary Conpound (3)-3 OO ~NOCH S d o Exenpl ary Corrpound
(3)-5 RSG ~O~ -CO~- CH=C Exenplary Conpound (3)-7 H3 G CH CH O Exenpl a
Conpound (3)-2 R3GO- 0~ 0 N-~-c~ 0 Exenplary Conpound (3)-4 HsC '~ ZDAPRQZUUZ
-CH O Exenpl ary Conpound (3)-6 Oa ~N O CH O Exenplary Conpound (3)-8 H3 G
- vil3 N CH CH H3C Exenpl ary Conpound (35-9'0 ~O~-NOCH=C" O~ Oa ~o0
Exenpl ary Conpound (3)-11 Exenpl ary Conpound (3)-10 4 N O CH=CH O a~

Exenpl ary Conmpound (3)-12 H3 CO~ O ON~ ~~ O N—~~-CH:CH-~~--G C1 2 2

APR 2002 _ al Exenplary Conpound (3)-13 O CH=CH O 1~~CZNS " C2Tl s Exenpl ary

Conpound (3)-14 ~ ﬁ%ong them, particularly, the compound represented

by Formula (1)-2 may be preferable.
The compound represented by Formula (1) may
preferably be added in an amount within the range of
5 from 0.2 to 20% by weight, and particularly preferably
from 0.3 to 17% by weight, based on the total weight of
the photosensitive layer to which the compound is
added. If it is added in an amount less than 0.2% by
weight, its addition may be less effective. 1If it is
10 added in an amount more than 20% by weight, a
difficulty such as a decrease in sensitivity and an
increase in residual potential tends to occur.
The compound represented by Formula (2) may
specifically include examples of the following

15 compounds.



H~ ~ ~~3 ~3C~ Exenpl ary Corrpound (3)-15 H3CO N .~-Q =CH O~ OCC2H s H300
Exenpl ary Conpound (3)-16 ~3 N -~-CH=C Exenpl ary Conpound (3)- 170?73éﬁgg%~
N ~O~- CH=CH~O - ~CL a Exenplary Conpound (3)-19 CH3 N~O - CK=CH

Exenpl ary Conpound (3)-18 H3 WN ~p~- C a Exenplary Conpound (3)-20
HsC-N O--CH=CH- O d - 22 Exenplary nmpound (3)-21 H3 C N CH=CH-O - CH3
Exenpl ary Conpound (3)-22 Hs CG~0O~ O--CH=CH O--0CaHs H3.C Exenplary
Conmpound (3)-23 HIC - O-- CH=Lei-- O 2 2 APR Z002 Exenplary Conpound (3)-24
HaC- ON~- ~i =C H3C Exenpl ary Conpound (3)-25 ft3C~ 0 N~4 -CH=CH Exenpl ary
Compound (3)-26 H3 C 'éohpouaaz((:zl‘_;anpl ary Conmpound (3)-27 @ ~3 _N O CH=CH

~Oa _ Exemplary
CHj
P %o @" CHs

Exemplary Compound (2)-2
C,Hg

Lo

Exemplary Compound (2)-3

10

iSO - C3H7

o] @/iso - C3H,
3

Exemplary Compound (2)-4

15

t - Cqu

t - Cy,Hg
0

Exemplary Compound (2)-5

20

iso - CgHy3

o%» iso - CsHun

25



Exenpl ary Conpound (3)-28 CH CH Exenplary Conpound (3)-29 DO (CH=CH '~ 2

- 23 Exenplary Conpound (3)-30 a o0 ~C~ ~N~O H3 G CH3 Exenpl ary Conpound
(3)-32 NO Chi=C p ~ ~CAs Exenplary Conpound (3)-34 HaCG-~ O N O--CH H3C p
Exenpl ary Conpound (3)-36 O p O CH=CH O CI_—IslS a Exenpl ary Conpound (3) 228APR 2007
H ~4' - - CH=CH ~- OC2H5 Exenpl ary Conpound (3)-39 H3CG-~~Wx "~ H 3C~ 2 2 APR
2002 Exenpl ary Conmpound (3)-31 H3 C N .-~--CH=C H3C~ S Exenpl ary Conpound
(3)-33 NO p GH=C Exenpl ary Conpound (3)-35 O cH=C~ a c~ Exenpl ary Conpound
3)-37 O ~N ~O~Hxz ~- OCH3 Exenpl ary Compound (3)-40 H3CG~ . O N 3C
(3)-37 Hdidtary Adhpoung (o). roune (3) e 9

t - CyHy

p o iso - Cy H,

Exemplary Compound (2)-~7

t -~ C,H,

10 ’
Exemplary Compoung (2)-8
CH = CH:2
p O@_CH = CHa
15
3
Exemplary Compound (2)-9
iso -~ CsHu
P o/ \ CH = CH - CHj
20

Exemplary Compound (2)-10

t -~ CsHu

4
O‘@——-t ~ CgHy,

25



Exempl ary Conpound (4)-1 HSGN OO C4 H9 (n) HaC Exenplary Conpound (4)-3
HsC2 N D O HSC2 Exenpl ary Conpound (4)-5 H3 C N O HymC): Exgrrpl ;nr)y Com(:)oLnd
(4)-7 @2N-N O d H-c--~0~! Exenplary Conpound (4)-9 H3CO O U Exenpl alm APRZUUZ
Compound (4)-11 HOC - N-~O--CHZ OH HOC - 24 Exenplary Conpound (4)-
0 HsC Exenpl ary Conpound (4)-4 H 3C--= N40-0 CzHS H3C Exenpl ary Corrpound
(Ej) 6I H3C IC\IIOQ @) EgeErApfl) arl% CHjorrpound (4)-8 H3CQ o Q0 HsCO 2 2 APR 2002

enpl ary npoun - 3CG~0- NO HsC ~-~ H O 4t'13 Exe
(4)-12 HsC- '"NO O 2 Z APR ZOQz - 25 TPl ary: Compound

Among them, particularly, the compound represented

by Formula (2)-4 may be preferable.
The compound represented by Formula (1) and the
phosphorus compound represented by Formula (2) may
5 preferably be added in an amount within the range of
from 0.2 to 20% by weight, and particularly preferably
from 0.5 to 17% by weight, in total based on the total
weight of the photosensitive layer to which the
compounds are added. These may preferably be mixed in
10 a ratio of the compounds Formula (1):Formula (2) of
from 0.1:1 to 1:0.1, and particularly preferably from
0.3:1 to 1:0.3. If these are added in an amount less
than 0.2% by weight in total, their addition may be
less effective. If these are added in an amount more
15 than 20% by weight, a difficulty such as a decrease in
sensitivity and an increase in residual potential tends
to occur.
The photosensitive layer used in the present
invention may have a form of a single-layer type in
20 which a charge~generating material and a
charge-transporting material are contained in the same
layer, or a laminated multi-layer type which has a
charge generation layer containing a charge-generating
material and a charge transport layer containing a
25 charge-transporting material.
The charge-generating material used in the present

invention may include pyrylium dyes, thiopyrylium dyes,



Exempl ary Conpound (4)-13 H3C N O O HOC Exenpl ary Conpound (4)-15 H3CN

HsC- ~O~ Exenpl ary Conmpound (4)-17 ~3 H9, C Lrp0~ NyO Ang- ~O)/(E2<errpl ary
Compound (4)-19 H3CN O O CH3 H~C Exenpl ary Conpound (4)-21 N O D Ex I
Compound (4)-23 HOH2C--~ N O Q H3C-~Oy Exenpl ary Conpound (4)-14 ~3fﬁ)@@f@2
H. 3C Exenpl ary Conpound (4)-16 3C~H3C™N1GHS H 3C ~ Exenpl ary Conpound

(4)-18 H sCz CzHs HOC H O O HsG Exenpl ary Conpound (4)-20 H3C, "~ ~3 H3 C
-, Q- Exenplary Conpound (4)-22 Exenplary Conpound (4)-24 ~3 O O N ~CH3 -
26 Exenplary Conpound (4)-25 OO N ~&.H s Exenplary Conmpound (4)-27 2 2 A

PR 2002
phthalocyanine pigments, anthanthrone pigments,

dibenzpyrenequinone pigments, pyranthrone pigments, azo
pigments, indigo pigments, quinacridone pigments and
quinocyanine pigments.

5 The charge-transporting material used in the
present invention may include hydrazone compounds,
pyrazoline compounds, styryl compounds, oxazole
compounds, thiazole compounds, triarylamine compounds,
triarylmethane compounds, and polyarylalkane compounds.

10 In the present invention, in view of the matching
between the compound represented by Formula (1) and the
phosphorus compound represented by Formula (2), the
charge-transporting material may preferably be at least
one of a styryl compound represented by the following

15 Formula (3), a triarylamine compound represented by the
following Formula (4) and a hydrazone compound
represented by the following Formula (5):

Ar,
N-Ar,—~CH=CR,—+ R, (3)

20 Ar,
wherein Ar, and Ar, each represent an aromatic
hydrocarbon ring group; Ar, represents a divalent
aromatic hydrocarbon ring group or a divalent
heterocyclic group; R, represents an alkyl group or an

25 aromatic hydrocarbon ring group; R, represents a
hydrogen atom, an alkyl group or an aromatic

hydrocarbon ring group; n is 1 or 2; and R, and R, may



Exenpl ary Conpound (4)-26 0 aN-o 0 H3C-y[ OO CZH,s HsCz -~Q ' -~ Exenpl ary

Conmpound (4)-28 HQ COH O O H3 CO -~0O~ Exenpl ary

O d HO ~O- Exenpl ary Conpound (4)-30 H3C-~O~- N O O H3C Exenpl ary Cogpo %
(4)-32 O ~N O O CZ$s O Exenpl ary Conpound (4)-34 Exenpl ary Corrpoundy?4m
H3C O o HOC -~ Exenpl ary Compound (4)-33t#3CH
- 27 Exenplary Conpound (4)-35 ~3 "

H3. CH3C

r

Conmpound (4)-29 HOC ~4~

OO0. RRC~ONOOH3C'~
, N OON O Exenpl ary Conpound (4)-36
2 2 APR 2002 Exenplary Conpound (4)-37 0 H3C-~ NO.OH aC~

N
Q02

Exenpl ary Conpound (4)-38 ax o o K Exenplary Conpound (4)-40 HsC~ S HOO
HIC Exenpl ary, (ampound, (Adzd2, ring when n is 1,

10

15

20

25

Ar4\
N-Ar, (4)
Ax,
wherein Ar,, Ar. and Ar, each represent an aromatic
hydrocarbon ring group or a heterocyclic group,
RB

-/

A--C=N-N (5)

R,y

R, | m

wherein R, represents a hydrogen atom or an alkyl group:;
R, and R,, each represent an alkyl group or an aromatic
hydrocarbon ring group; m is 1 or 2; and A represents
an aromatic hydrocarbon ring group, a heterocyclic
group or -CH=C(R,,)R,,, where R;; and R,, each represent a
hydrogen atom, an aromatic hydrocarbon ring group or a
heterocyclic group, provided that R,; and R;, are not
hydrogen atoms at the same time.

Ar, and Ar, in Formula (3) each represent an
aromatic hydrocarbon ring group such as phenyl,
naphthyl or anthryl. Ar, represents an aromatic
hydrocarbon ring group such as benzene, naphthalene or
anthracene, or a divalent group formed by removing two
hydrogen atoms from a heterocyclic ring such as
thiophene or furan. R, represents an alkyl group such
as methyl, ethyl, propyl or butyl, or an aromatic
hydrocarbon ring group such as phenyl or naphthyl. R,

represents an alkyl group such as methyl, ethyl, propyl



Exenpl ary Conpound (4)-39 fill 3 O.~ O O ~p~-N Exenpl ary Corrpound (4) 41 H
3C0 -~O- NO4 OO H3C-~ ~O -0CH9 HaCO ~ . OCH9 2 2 APR 2002 -

Exenpl ary Conpound (4)-43 H3c ~ 0 0 0 ~cx3 N H3C~ ~~ 3 Exenpl ary :ilg
(4)-44 R3C 0 0 O 1 O H3C Exenplary Conpoynd (4)-45 0 v N O n9~ Exen;rﬂ)zg 9 2002
Compound (4)-46 ~3 ~3C-~ O N O NH3 C Exenpl ary Corrpound (4)-48 H3C- -~ .

~ O .0 H3CZJ Exenplary Conpound (4)-50 H3C S o N Exenplary Conpound
(4)-47 HsC2 C2Hs O d N o 0 Exenpl ary Conpound (4)-49 H3C Ho 0 H3C - 29
Exenpl ary Conpound (4)-51 CxHs N~ N

or butyl, an aromatic hydrocarbon ring group such as
phenyl or naphthyl, or a hydrogen atom. Letter symbol
n represents 1 or 2.
Any of Ar,, Ar,, Ar,, R, and R, may have a
5 substituent, and the substituent may include alkyl
groups such as methyl, ethyl, propyl and butyl, alkoxyl
groups such as methoxyl, ethoxyl and propoxyl, aryloxy
groups such as phenoxy and naphthoxy, halogen atoms
such as a fluorine atom, a chlorine atom and a bromine
10 atom, and di-substituted amino groups such as
dimethylamino, diethylamino and diphenylamino. When n
is 1, R, and R, may combine directly or through a carbon
atom, a sulfur atom or an oxygen atom to form a ring.

Ar,, Ar, and Ar, each represent an aromatic

15 hydrocarbon ring group such as phenyl, naphthyl,
anthryl, pyrenyl, fluorenyl, phenanthryil,
9,10-dihydrophenanthryl and fluorenyl, or a
heterocyclic group such as pyridyl, quinolyl,
dibenzothienyl, dibenzofuryl, N-methylcarbazole,

20 N-ethylcarbazole and N-tolylcarbazole.

Any of Ar,, Ar; and R; may have a substituent, and
the substituent may include alkyl groups such as
methyl, ethyl, propyl and butyl, aralkyl groups such as
benzyl, phenethyl and naphthylmethyl, alkoxyl groups

25 such as methoxyl, ethoxyl and propoxyl, aryloxy groups
such as phenoxy and naphthoxy, halogen atoms such as a

fluorine atom, a chlorine atom, a bromine atom and an



Exenmpl ary Conpound (4)-52 n3~~ N O O O Exenplary Conmpound (4)-53 HsC~ Cf I,
~N C7 O N Exenplary Conpound (4)-54 H3 L ~Irlt3 N ~O---CH2CH2- 4~'N H3C
Exenpl ary Conpound (4)-55 H3~ H52 ~HS ~3 err o0 o0 N~ 0 Exenplary Co %n&
(4)-56 O~N0 0 0 0 2 2 APR 2002 2 2 Aﬁé? 2002 - 30 Exenplary OOgg ALk 2002
ound

(4)-57 ClL H3C CH3 C1 b N Exenplary Conp " (4)-58 H3C HO - O H3C -~

Exenpl ary Conpound (4)-60 H5& C2IHS ~a~ "'~ N OO 1| H3C Exenpl ary
Compound (4)-62 Exenplary Conpound (4)-59 H3C-~O-O H3G ~ O Q Exenpl ary
Compound (4)-61 OO O HBC\ H3Cr~~3 N O-- 0-~,-N H3C Exenpl ary Conpound
(4)-63 H3C"10dihé“3%%ﬁﬁ éfbmaéiGJﬁ&&§665£50ﬁpr1§H:éroups such as

phenyl and biphenyl, and diarylamino groups such as
diphenylamino and ditolylamino, dialkylamino groups
such as dimethylamino and diethylamino,

5 alkylaralkylamino groups such as benzylmethylamino and
benzylethylamino, a nitro group, and a hydroxyl group.

R, represents an alkyl group such as methyl, ethyl

and propyl, or a hydrogen atom. R, and R,, each
represent an alkyl group such as methyl, ethyl and

10 propyl, an aralkyl group such as benzyl or phenethyl,
or an aromatic hydrocarbon ring group such as phenyl,
naphthyl or anthryl. R, and R,, may combine to form a
ring. Letter symbol m represents 1 or 2. Any of Ry, R,
and R,, may also have a substituent, and the substituent

15 may include alkyl groups such as methyl and ethyl,
alkoxyl groups such as methoxyl and ethoxyl, and
halogen atoms such as a fluorine atom, a chlorine atom
and a bromine atom.

A represents an aromatic hydrocarbon ring group

20 such as phenyl, naphthyl, anthryl and pyrenyl, a
heterocyclic group such as thienyl, furyl,
N-methylcarbazole or N-ethylcarbazole, or -CH=C(R,,)R,,,
where R;; and R,, each represent a hydrogen atom, an
aromatic hydrocarbon ring group such as those described

25 above or a heterocyclic group such as those described
above, provided that R,;, and R, are not hydrogen atoms

at the same time. These aromatic hydrocarbon ring



- 31 Exenplary Conpound (4)-64 ~3 0 o rr o O Exenplary Conpound (4)-65
H3C~ ~~3 NN~O~--N C ud 'g z z aPR 200z Exenpl ary Conpound (4)-66 3v N O O |
Exenpl ary Conpound (4)-67 AaC~ ~O-CHs N~~-CH 2-~-N ~O ""~ 3 Exew ﬂmn
Compound (4)-68 No o rr~ 0 0 ~ ~o~-c2Ns Exenpl ary Conpound (4)-69 &2
0 N~ Exenpl ary Conpound (4)-70 HaC CH3"0 1800 Exenpl ary Conpound (4)-71 H3
CV113 BCHOOH3I C 2 2 aPR 2002 - 32 Exenplary Conpound (5)-1 CH=N-N
~CA3 Exenpl ary Conmpound (5)-3 Oi = CH=N-N ~CH. 3 Exenpl ary Conpound (5)-5 O
~~=H. N CH3

group and heterocyclic group may also each have a
substituent, and the substituent may include alkyl
groups such as methyl and ethyl, alkoxyl groups such as
methoxyl and ethoxyl, halogen atoms such as a fluorine

5 atom, a chlorine atom and a bromine atom, dialkylamino
groups such as dimethylamino and diethylamino,
diaralkylamino groups such as dibenzylamino and
diphenethylamino, and diarylamino groups such as
diphenylamino and di-p-tolylamino.

10 Preferred examples of the styryl compound
represented by Formula (3), the triarylamine compound
represented by Formula (4) and the hydrazone compound

represented by Formula (5) are given below.



Exempl ary Conpound (5)-7 H5C2 ~ HC ~~~NN 5 2 Exenpl ary Conmpound (5)-9 Hs~C2
T ~3 0-~0- CH=NN N~ C2 ~ ~O Exenpl ary Conpound (5)-11 HaC~ jH3 O
N-CO} - CH=CN- C=N-N Hs C~ Exenpl ary Conmpound (5)-2 0 C1 O CH=N-N tCH322 APR 2002
Exenpl ary Conpound (5)-4 H3C2~ O O CH=EN-N' H C ~ ~~ O s~ Exenpl ary
Compound (5)-6 A~Cz~ ~4 -OCH3 , N O-- CH=fRF'N" AsCx CHs Exenpl ary Conpound
(5)-8 IAA O ~1- Q-C=N-N CH3 Exenpl ary Conpound (5)-10 O O-- (~I=Cfl-CH=N-N
Exenpl ary Conpound (5)-12 ~C=Q - CH=N_N~ - 33 Exenpl ary Corrpound (5)-L3
HsCz ~N- O~-CH=N-N HsC2" Exenpl ary Conpound (5)-15 C2Hs O | ~ CHHN~
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Exemplary Compound (3)-12
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~-~C ~C1l ~N -~O -~CH=N-N ~HzC/ O O Exenpl ary Conpound (5)-22 O O O CR=N-N
Exenpl ary Conpound (5)-14 0 -~-"_ "~ Exenpl ary Conpound (5)-16 . $3C CH 3
N-~p~- CHEN N O Exenpl ary Conpound (5)-18 oa 0 O O ~-N-N O Exenpl ary 9 R 200
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CH 3 Exenpl ary Conmpound (5)-26 pOH2C ~ ~O N ~~-CEL=H N ~HZ~ ~ Exenpl ary
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~N N=C~C=N- N~ O Exenpl ary Conmpound (5)-30 Ca A s ONO ~CH=H N 2 2 APR 2002
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~H2C CH /N-~O -CH=N-N O~- H2C ~O Exenpl ary Conpound (5)-31 ~H2C \ d
[ N-~~-CH=N_N Q~--H2C Exenpl ary Conpound (5)-32 N~O -CH=Na. Exenpl ary
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H3C0-~O~ . O 0 Exenplary Conpound (5)-42 N~-CH=GH+CA-CH=NN~3 Cf \ r(~ 3
Exenpl ary Conpound (5)-43 O O CH=NO Exenpl ary Conpound (5) 45 Exerrpl ary

Compound (5)-44 Op CRENNO 2 2 A PR 2002 (HsC2~ zN -'~ C=CH Cif=
~SCz~zH'~~ 2 2 APR 2002 - 37 In the_cg §e of the single-Ilayer typeZZtA%ZUUZ
phot osensitive | ayer can be fornmed by coating a fluid prepared by

di spersing and di ssol ving the above charge-generating materi al and
charge-transporting 5 material in a suitable binder, followed by drying.
The lam nated multi-layer type is grouped into one in which the charge

generation | aygempidriyheompaaa {(Bansport |®)k@inéﬁra&yf QJoiisbunad (1 s-pr der
and one a.n which the charge transport |ayer and the charge 10 generati on

| ayer are fornmed in this order.{fy the forner, the charge generation |ayer
can be forned by coati ng‘{

Qr epar ed bﬁ@ | ving t he
charge-generating materi al Q' nder resi ol spersing
them by neans of a ho @ an uItrasonl g’éyf_{%% ine, a ball
mll, a vibration &Qndmll tor oraromII
fol | owed by drying. ter nat |ve 3 it may be for med by vacuum deposi tion or

sputtering. It may pref erably have a | ayer thickness of 5 pmor smaller, 20

and particul arl referably within the range of from 0.01 to 2 um In thls
i nstance, an Fﬁ%‘?ﬁéﬁrx Eﬁﬁ‘?@b‘&‘ﬁdlﬁétl vé nat eFRSFPIGIY SOMROUAS A bi3

anor phous silicon may al so be used.
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The charge transport layer is fornmed on the charge 25 generation |ayer by
coating a solution prepared by dissolving the charge-transporting materi al
in a suitable binder resin, followed by drying. It may 2 2 APR ?OOﬁZ]gﬁg
preferably have a | ayer thickness mﬁthlnz%hg range of fromb5 to 40 u 002
particularly preferably within the range®“of from8 to 30 pm In this

i nstance, the conpound represented by 5 Fornula (1) and phosphorus conpound
represented by Fornmula (2) in the present invention may preferably be
incorporated in the charge transport layer. As for the type where the
charge gener j r ed on th t l(ayer, both
the 10 Iayer2é%%ﬂp%§¥§oggggég§8cgg§|gg t he gggggﬁgggagﬁgigﬁgﬁbégﬁd&%t|ve
materials together with binder resins. Here, the charge-transporting

mat eri al may prgéﬁa%géﬁ be incorporated also ii\n.t charge generation
| ayer. The conp 2@5&*@?%’ BQHUla (1}P8 4€3§§pz s conpound
represented by For ent inventi y ly be
i ncor porated i anﬁge generatl on | ayer o 3fh th the charge
generation |layer and the charge transport layer. In the present invention,
fluorine-atomcontaining 20 resin particles may also be incorporated in the
phot osensitive | ayer. Usable fluorine-atomcontaining resin particles may
preferably beEpanpiaresCompaunfeddd -8ne appFESRPALETY COR (#r)ord
tetrafluoroethylene resin, trifluorochloroethylene resin, 25

hexaf | uor oet hyl epg MI ene resin, vinyl fl uqrsc e5| n, vinylidene

fluoride reS|n di f1 0o w_@g@thylene resin, of, any 2 2

APR 2002 - gﬁ cul ar partlﬁgg tet oroe?hylene
ené

resin or V|nyI| oride resin are prefer e reS|n particles may
have nol ecul ar wei ght and particle dianeter which may be appropriately 5

sel ected w thoyL, 39y 0bbHl Al ()62 1 ONS el PRl Y. 25 2

protective | ayer
I{C-{::} H C—<:>\
3 T -
Hac—@/ oY
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resin layer or a resin |layer containing conductive particles or
charge-transporting material nmay be provided on the photosensitive |ayer.

In this 10 instance, the conpound represented by Fornula (1) and phosbhgpgﬂmz
conmpound represented by Fornula (2) in t%§ present invention may preferably
be incorporated in the protective |ayer Tn both the protective |ayer and
t he photosensitive layer. In the present invention, 15 the protective |ayer
is defined to be also a kind of the photosensitive |ayer. The support used
in the present invention may be any of those having a conductivity. It may
include (1) té&@éﬁpﬂaﬂf SbmBoliREAl 49L18! | OY EYERApRAErg BBMBBEhaan43Q1al uni num
all oy, stainless steel and copper, (2) non-conductive supports such as

gl ass, resin and paggg or t he above (1) conductive supports on which a

nmetal or alloy such as n1nun1 an alunlnunlall paIIadlun1 r hodi um

gold or platinum has be dep05|t8d3 WexLto forma thin
film and (3) non-conductiv S such as gl as D and paper or the
above (1) or (2) condugﬁé@éﬂguppor S on 4§§9§ which a
conductive materi al s a conductive polyne tin oxide or indium oxide
has been vacuum dep dbfted or a fluid prepared by dispersing such a
conductive material in a suitable binder resin has 5 been coated, foll owed
by drying, tcExemrplaryhCamppind the-3Bpport EkGPPAAFY SomeeMtnélidil®y t he
formof a drum the formof a sheet and the formof a belt, and may

preferably be nade tp a formsuited to g ﬁﬂitographic appar at us

to be used. 10 In the pr ention, a subbi R ying the
function of adhesio tion as a b r&h@@yﬂay e provi ded between
the support and the phot enS|t|ve | ayer. The’¥subHing | ayer can be formed

usi ng casein, polyvinyl alcohol, nltrocellulose 15 pol yam des (such as

nyl on 6 nyl g, 8, BYL 0BoREB - HORANLTR NV gg. a2y sk sl on).

pol yur et hane o um o Subbi ng may preferably ‘have a

| ayer thlckness of 5 p. n1or | ess, @nd partlcularly prqj@rabhxifron10 l1to3
um 20 Wen the varlous ers de c?lbed above ar, forﬁ%a Coating, the
coating process may ikl ating, sprdyC ' “>- coati ng,

roll er coating, Nhyer bar and bl ade coating. .NFHE

el ectr ophot ogr aphi c SItIV menber of H2G (3‘ present 1 nvention nmay

be not only applied in electropho raphi ¢ copyi ng nmachi nes, but al so
wi dely applied in the fields mher | ect rophot ography is
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- 41 applied, e.qg., laser beamprinters, CRT printers, LED printers,
facsimle systens and el ect rophot ographi c engraving systens. The process
cartridge and el ectrophotographic 5 apparatus of the present invention wll
be described bel ow. Figure schenatically,illustrates the 2 2 APR 2002 APR 2007
construction of an el ectrophot ographi ¢ apparatus having a process cartridge
havi ng the el ectrophot ographi ¢ photosensitive nmenber of the present
invention. 10 In the Figure, reference nuneral 1 denotes a drumtype

el ect rophot ogr aphi ¢ photosensitive nenber of the present invention, which

| s rotalingl edehyeargr eghbodfa e Al n t NGy lin RGP R AMAT (O A 2

gi ven peri pheral spee The photosensrtlve menber 17is, 1n 15 the course of

its rotation, unifo y el ectrosta IIy cha(},d on its periphery to a
positive or negatrv a through Dy y charging neans 3.
The phot osensitive g@&b@ ﬁgg is the g se exposed to light 4
emtted froman exp re 20 neans ( shown) r slit exposure or | aser

beam scanni ng exposure. Thus, an electrostatic latent image is formed. The
el ectrostatic |latent inmage thus formed is subsequent |y devel oped by toner
(made into a HkemplargsCompgandby 4)@7oper ati on of a devel opi ng neans 5.

The toner inage thus for on t he photosensitive nenber 1 is further
transferred by the openg a tr.nsfer 2 2 APR ?n02 - 42 neans 6, to
the surface of a transfer B:din a paper feed section (not
shown) to the part Q&t pho osensrtrve menber 1 and the transfer
nmeans 6. The transge on which the toner inmge has been 5 forned is

sent through a transport sectlon (not shomm) to an i mage fixing neans 8,
where the ton [ ile, t
transferred tgkt hg&ggg ¢ tnk;)é%%& 3%6} \ﬁ% havi ng%rmr %rﬂ}’?oéﬁ% i (3105-29

phot osensitive nmenber 1, collected by a cleaning means 9. Vhen any
resi dual charges ar di,C8HOM t he pho osensiﬂgoe@g; is better to
apply pre-exposure light 10 tNot osensitive m@-@

pre-exposure neans (160 ) TOo effect chaHn- el i I on. Meanwhil e,
in this el ectrophotographtc apparatus, as a Ilg source of the inmagew se

exposure light 4, a hal ogen lanp, a fluorescent lighting, a | aser or an LED
may be used. Brempibhey Sonpouady (AnNeGess nmaExeptplaryt |Oorpewadddd ) -31

H,C~<ON BC<ON N
i _@/N" o, e _@,N—* ©
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20 In the present invention, the
conbi nation of plural conponents
from anong the constituents such
phot osensitive nenber 1, primary
and cl eaning neans 9 so that the

body of the el ectrophotographi c apparatus such as a copyi ng nmachi ne
or a |laser beamprinter.
t he devel opi ng neans 5 and the cl eaning neans 9

orbRBohRa (4L 861 dge together with the photosensitive
1 5to forma process cartridge 11 that

APR 2Q02 - 43
pri mary chargi ng neans 3,
may be i nt egr@ldoy, SAPP
menber
of the apparatus through a guide

body of the apparatf§d The present inv
greater detail by gi viarrpl es. 10

24 mm di aneter and 257
using 10 parts (parts

ti n-oxide-coated titani
resin,

as a bi nder 0. 001 part of

parts of 1/1 Fxempheryncempeued| (43oPbe as EXRMREGTEoFPEROURSS (da
fol |l owed by heat -
conductive layer with a layer thickness of 15 um Next,

d by dissolving 3 pﬂgpagg%wg-net oxymnet hyl at ed 25
-@ a m xed n@!@ parts of
Q{Zcoat eﬁ%c_f_@/o\/ve ysfying to form

dip 20 coati ng,

| ayer, a solution pyg
nylon and 3 parts of.c

met hanol and 30 parzli;
an internediate

>

2002

Exemplary Compound (4)-38
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apparatus may be constituted of a
integrally joined as a process cartridge
as the above el ectrophot ographic

char gi neans 3, 25 devel opi ng negg%A@Rmm
process cartridge is detachable fromthe

2 2

| east one of the

For exanpl e, at

is detachable fromthe body

nmeans suqﬁmas arail 12 provided in the
on‘wi I 1 be described below in

nple 1 On an al um num cyl i nder of

a coating fluid prepared

S a support,
?§g§?<§ﬁgﬂ appl i es hereinafter) of

oxide as a 1
titanium oxi de as a resistance nodifying pignment,

onductive pignment, 10 parts of

10 parts of phenol resin

as_a |l eveling agent gnd 20
dd by

curing at 140C for 30 mnutes to forma

op this conductive

silicone oi
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- 44 layer with a layer thickness of 0.5 um Next, as charge-generating
materials 4 parts of a oxytitani um phthal ocyani ne havi ng strong peaks at
9.0, 14.2, 23.9 and 27.1 of diffraction angles 2A 5 plus-mnus 0.2 a5) APR 2002
measured by CuKa characteristic X-ray glic%grgcti on and 1 part of an azo

pi gnent represented by the formula: G- ~0O -HNOG ~I QG OH 0 HO GONt ( GoNH
10 ON=H~p - NENN~O -N=H O O O and al so 3 parts of polyvinyl butyral

(trade nane: S-LEC BM 2; avail able from Seki sui Chemical Co., Ltd.) and 80
parts of cycl ohexanone were dispersed for 4 15 hours by neans of a sand
grinder meki ngxdsag1atl gbgﬁéoggad§4qf_4é mm di anmeter, followed by addition of
115 parts of nethyl e%’hyl etone to obtain a charge generation |ayer
coating fluid. This ating fluid was,coated on the internediate | ayer by
dip coating, 20 Kd ' ng)@hﬁ(m a charge generation |layer with a
| ayer thickness of O -—N._parts of an am ne conpound represented
by the fornula: HIC H3CG O 25 ~ ¢ -'hl - 45 3 parts of an am ne
conmpound represented by the formul a: CCH3 0005, 0.5 part of a
conmpound (trade nanme: SUM LI ZER GS; avail able from Sum tono Chem cal Co.,
Ltd.) as the Eweppiadyofomprunda (@1)y44r epr edxemed ayy Qempaymdll (@) 64H 10 OH
X 0-G-~CH2 t-G-lii pCat-CSHi ,~3 t-CsHi t-CsHmO0.5 part of a
phosphorus conp trade nane: 15 | RGAFCS- 168, avaidabl e om Ci ba- Gei gy
(Japan) Limted), r esented by the fornul a: C(@sﬁ @ @

Vacacae -
H,C
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PO ~O0'-CtCH3~3 3 20 and 10 parts of a polycarbonate resin (trade nane: 2

2 APR 2002 PANLI TE L-1250; available from Tei~in Limted) were dissolved in

a m xed sol vent of 50 parts of nonochl orobenzene and 10 parts of

di chl oronet hane, The resultant coating solutigpn was coated on the charg? Zam
generation |layer by dip coating, followed by drying at 110C for 1 hour g 2007
forma charge transport layer with a |l ayer thickness of 20 um Thus, an 2

2 APR 200z - 46 el ectrophotographi c photosensitive nmenber was produced.

Usi ng the el ect repsaio phj hot osensi ti ve nenber thus produced, a

running test was nad%.g%g géﬁggﬁﬁﬁa(éé-ﬁsed inthe test, a laser beam

printer LASER 5 JET 5P, manuf é%ured by Hewl ett Packard Co., was renodel ed

and used, which was r enod that its exhaust fan was renoved and its

main air duct was st ed ru g test to reproduce inages
continuously on 5,00 53@29in an environnent 10 of 32.5C and
85%RH to eval uate i ng qual it v'§€fjly, imedi ately after the test was
conpl eted, and to ex ne vari ation n light-area potential between the
one at the initial stage and the one after running. Wen the val ue of
variation is positive, it nmeans that 15 the absolute value of light-area
potential has i T RRLaEY GmMpouﬁgn(azgsgive, it has decreased. The i mge
gqual ity was eval uated by exam ni ng ether or not sneared i mages occurred
and, when occurred,Ht{;bxtent was rated in three ranks. 20 The results
are shown in Table L. B :“ege An—el ect rophot ogr aphi ¢ phot osensitive

a

N

S

menber was produce 3hp<ggp/ d s in Exanple 1 except that the
charge-transporting nate# al was replaced with a 25 styryl conpound
represented by the fornmula: ~cH3 CN-~-N ~~3 2 2 APR 2002 - 47 Evaluation
was nade sinilaxémplgﬁg &esults are shown in Table 1. Exanple 3 5 An

el ectrophot ographic p t 6SCRSBRAY é4)efBer was produced in the sane manner
as in Exanple 1 exgert that the charge-generating material was repl aced
wth an azo pignment yepresented by the ggynmula: ~HNOC OH 0 O RO CONH~O | 0
'~ Calls O. N=N ;iiiuzN O C. H- oo'oc ca

N0 G-
o' e(q
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and also the resin was replaced with polyvinyl butyral (trade name: S LEC
BL-S; avail able from Seki sui 15 Chem cal Co., Ltd.). Evaluation was nade
simlarly. The results are shown in Table 1. Exanple 4 An 27 APR2002
el ectrophot ogr aphi ¢ phot osensitive nmenbeg,was produced in the sanme manner
as in Exanple 1 except that 20 the charge-generating material was repl aced
with an azo pignent represented by the fornmula: 02 N N02 O--HNOC OH CHs HO
CO~IH OON=N~ NCO-NNHOp NHHN O25 C C - 48 and the
charge-transporting material was replaced with a hydrazone conpound
represented ngé#ﬁlggi,ngbﬁpoblg@z(@) =j7O -N.K g sC2 ~ . OS5 O Evaluation was
made simlarly e results are shown in Table 1. Exanple 5 10 An
el ect rophot ogr aphi ¢ photosensitive nmenber was produced in the same manner
as in Exanple 1 egept thpt tog, chargeggenerating material was replaced
with an e-type cop;c)ka-}‘ghth cyanl Eval uati on was made simlarly. The
results are shown i bl 6 5 |l e 6 An el ectrophot ographic
phot osensitive nmenb @ Q dd j the sane manner as in Exanple 1
except that the co nd represend@by Formula (1) and the phosphorus
compound were used in an anmount of 0.3 part 20 and 0.7 part, respectively.
Eval uation was nade simlarly. The results are shown in Table 1. Exanple 7
An el ectrophot ographi ¢ photosensitive nenber was produced in the sane
manner as in Exanple 1 except that 25 the conpound re esent For mul a
(1) and the 2EBempRasgoSopREYHolds 8npound %P fﬁn@%%tg%f 0.7
part and 0.3 part, respectively. Evaluation was made 2 2 APR 2002
. BC-ON HC~ON
-0 §—<0%5)
1,6<0)’ EE O MR
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- 49 simlarly. The results are shown in Table 1. Conparative Exanple 1 An
el ect rophot ogr aphi ¢ phot osensitive nenber was produced in the sanme manner
as in Exanple 1 except that 5 the conpound represented by Formul a (%k NER3002
replaced with a conpound represented by %ge_fornula: OH~c ~ OHRzZ
0-CCCHZ t-C4,1i9 ~C~ t-C4Hs CH CH3 Eval uati on was made simlarly.
The results are shown in Table 1. Conparative Exanple 2 An )

el ectrophot ographi ¢ phot osensitive nenber was 15 produced in the sane
manner as in Exanple 1 except that the conmpound represented by Fornula (1)
was replaced pgd PafPIE ﬁgpf@§egged by the formula: H9Cg~t HQ-CH3 H-C4
-T~t 20 Evaluation was nade simlarly. The results are shown in Table 1.
Conpar ati ve Exanpl e 3 An el ect rophot ographi ¢ phot osensitive nenber was 25
produced in the sane maiyRer as in Exanple 1 except that the conpound
represented by Fornul a£3) was not used. Evaluation was made simlarly. The

results are shown i able 1. 2 2 APR 2002 Table 1 5 10 15 After 5
i i ght-area potential variatio
0 5

000 sheet runni

(V) Exanpl e: 1A02A82A0 ~- 57A+5Conpar at i veExanpl e: 1B+502C- 153B- 20
20 Renarks:
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A: Not occurred. B: Slightly occurred. C. Cccurred on the whole area. 25
(The sane applies hereinafter.) Exanple 8 On an al um num cylinder of 30 mm
di aneter and 346 2 2 APR 200Z - 51 mmlong used as a support, an 27 ApRmmz
intermediate |ayer with a layer thicknesg,of 1 umwas forned in the sa
manner as in Exanple 1. Next, as a charge-generating material 10 parts of 5
an azo pignent represented by the fornula: C1L C1L O---1-1NOCf~NOC of f N-N Ho
COHHCO ~-H O O H NCp~-C ~-~p -NEN OO ~ O 10 and also 6 parts of polyviny
butyral (trade nanme: S-LEC BL-S; avail able from Seki sui Chem cal Co., Ltd.)
and 50 parts piemyTapyenangsendel 8)disper segxbabl4rhoubmpbyindeqns) -of a sand
grinder meking use of glass beads of 1 mmdianeter, followed by addition of
50 15 parts of tetrahydrofuran obtain a charge generat n | ayer coating
fluid. This coatlngf dvvas;@ed on the int di at er by dip
coating, followed by{dDyitHeN forma charge G FoW,l ayer with a |ayer
t hi ckness of 0.2 um 0 Next , harge transport |ayer wih a | ayer

t hi ckness of 25 umwas fornmed in the same manner as in Exanpl e 1. Thus, an
el ectr ophot ographi ¢ phot osensitive nenber was produced. Using the

el ect r ophot ogf¥@pAPtapriofesrayndi (8)28 menbeFxemgd aprodoreeund (dmhg test
was made. As an apparatus used in the test, an electrophoto aphi ¢ copyi ng
machi ne NP-2020, nanuf actured by, NON ZNC - 52 - 5§§Z2002 was
used. In this test, @_@@%{Jﬁ tem was not /Re@% A runni ng
test to reproduce ima mtg‘usly on 20,000 was@e in an

envi ronnent of 32.5C and 85~RH ‘eval uate i'Htfge 5 quality exam ne
variations in light-area potential in the same manner as in Exanple 1. The

results are gxemplary Compound (5)-5 Exemplary Compound (5)-6

@—cu=m—n<@
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shown in Table 2. Exanple 9 An el ectrophot ographi c photosensitive nenber

was 10 produced in the same manner as in Exanple 8 except that the
charge-generating material was replaced with an azo pi gnment representge BK
the formula: Cl Cl pd-HNOC OH O CHs HO_CQNH-~O- 15 p NN N ~ O N=N 03 AFR 200
Eval uation was made simlarly. The resulf3 are shown in Table 2. Exanple 10
20 An el ectrophot ographi ¢ photosensitive nenber was produced in the sane
manner as in Exanple 8 except that the charge-generating naterial was

replaced with an azo pignment represented by the fornula: ~p --1~0G OH ~i 3
HO GoNH. - O ZEkefibNedly - ColpoublaN(©)019 2 2xARB140492 C'on@%un'éve(lﬂaba-tl'@n was
made simlarly. The results are shown in Table Exanple 11 A

el ectr ophot ographi c phot osensi tive,nmenber was 5 prod din the same nanner
as in Exanple BIEQbQ t Lhat the ound re sente Formula (1) and the
phosphorus conpound, N-Nn an agount Ci-Nplhrt_and 0.7 part,
respectively. BEHaCGyati on was nadgHst arly. The res are shown in Table

2. 10 Exanple 12 An el ectrophotographic photosensitive nenber was produced
in the sane manner_as in Exanple 8 except that the conpound represented by
Fornmula (1) atePRL2BYoSPABPUBACORPodAd wer Bxgapdary Sempevad (&) -0.67 part
15 and 0.3 part, respectlvely Eval uation was nade simlarly. The results

are shown in Table 2. nparative Exanple 4 An el ectrophot ographic

phot osensi tive menmber §fas producedgin the s manner BE.in Ekanple 8

except that 20 theéﬁﬁg&ﬁgﬁg}Lepr ed by replaced with a
conmpound represent Brhul a7 OH O%M Cli~~Cp

t--C4Ha 25 CHs
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Eval uation was nmade simlarly. The results are shown in Table 2. 2 2 APR
2002 - 54 Conparative Exanple 5 An el ectrophot ographi c photosensitive
menber was produced in the sane manner as in Exanple 8 except that t??
conmpound represented by Fornula (1) was mgpl.aced 5 with a conpound APR 2007
represented by the fornmula: HOC4-t HO-~~ 89C4-' ~' ~ Eval uati on was nade
simlarly. The results are shown 10 in Table 2. Conparative Exanple 6 An

el ectrophot ogr aphi ¢ phot osensitive nmenber was produced in the same nanner

as in Exanple 8 except that the conpound represented by Fornmula (1) was not
used. 15 Eval Baemnphawngs Coageusidni(l5a-2 The Bxemip lag-yarcondtawid i (6 jlabs e 2.

2 2 APR 2002 - 55 Table 2 5 10 I5 After 20 000 sheet runnin Snmeared i nage
Li ght-area potential variation

(V) Exanpl e: 8A+59A0108:H11A+10

A+5Conpar at i veExanpl e: 4C+455C- 3 - 35

Exanpl e 13 A conduct i‘ve | ayer n i nt er medi at ey} and a 20 rge
generation | ayer gﬁ%_ cessively on a supporg-CH-CH=R& sane manner
as in Exanple 1 exeept™h e’ char ge- gener atjy erial wa pl aced
with 5 parts of an azo pi gmentHsepresented by the rmul a: ~ OH C O HO
COH~02 5C HS OHFNOONNOCZHs OHNOOOC1I C1

Exemplary Compound (5)-26 Exemplary Compound (5)-27

@'“zc N @ HaC\, Gl 5
B /n@m=n-n© g:ﬂzc/n-@—cw—ng

Exemplary Compound (5)-28

CHs

m:n.n\g

Exemplary Compound (5)-29

CH:  ClHs
@l ot ®

Exemplary Compound (5)-30 Exemplary Compound (5)-31
peite c1
N ,<:> <: »H,C
() ) I @ O NN

Exemplary Compound (5)-32 Exemplary Compound (5)-33

gN—@-C}kN— e N<O)- CH=N-N/@_OCH3

@ H3C/ \CH?z



2 2 APR 2QU2 - 56 Next, a charge transport layer with a |layer thickness of
20 damwas fornmed in the sanme manner as in Exanple 1 except that the two
types of charge-transporting materials used therein were 5 replaced with 10
parts of the exenplary triarylam ne conpaurgs (4)-4. Thus, an ZZAPRMM
el ectr ophot ogr aphi ¢ phot osensitive nenber was produced. Using the

el ect rophot ogr aphi ¢ phot osensitive nenber thus produced, evaluation was
made in the same 10 nanner as in Exanple 1. The results are shown in Table
3. Exanple 14 Anxe phot ogr aphi ¢ phot osensitive nenber was produced in
the same manner ashﬁggéganﬁmggﬁgdekéép6415 th@&éﬂﬂiéfy | ami ne conpound
was replaced with the exenplary triarylam ne conpoun Eg- YR (fBt13m was
made simlarly. The Hesults e sho in Table_3. Exanple 15 An

el ect r ophot ogr aphi c phobg %h%x er was 2oQuced Fn the me
exeept F. e triarylam ne g% epl aced
Jaund (4)-§§g_§%9rua on v \%SSe

manner as in Exanpl ep {

with the exenplary triarylam ne co

simlarly. The results are shown inble 3. nple 16 25 An

el ectr ophot ogr aphi ¢ phot osensitive nefrber was produced in the same nanner
as in Exanple 13 except that the triarylam ne conpound was replaced with

t he 2 2 APR 2882plasy Cem@mnh@rxsggb%rylanine conpound (4)-22. Eval uation
was nade simlarly. The results are 'shown in Table 3. Exanple 17 An

el ectr ophot ogr aphi ¢ phot osehsi ti menber was 5 produced in the sane manner
as in Exanple 13 exiﬁﬁﬁ§§§i Iaryl am ne conpound was replaced with
anm-Ae

the exenplary triar ony (4)-30. Evaluation was made simlarly.
The results are shown in Table 3. Exanpl e 18 10 An el ectrophot ographic
phot osensi tive nmenber was produc in the sane manner as in Exanple 13

except that thgdyd | g ne conpound was replaced with the exenpl ary
triaryl am ne conp J%Q%Z$QWQQUQQNﬂSKﬁ?Dn was made simlarly. The results

are shown in Table 1? Ex le 19 An elegctrophot ographi c photosensitive
menber was producedVisHz 42 manner aéSﬁn Exanpl e 13 except that the
triaryl am ne conpound was repl {=6B-0=N-4 t he exenplary triaryl am ne conpound
(4)-63. Eval uation (#6220 simlarl he results are shown in Table 3.
Exanpl e 20 An el ectrophot ographi c phot osensitive nenber was produced in the
sanme nmanner as in Exanple 13 except that the conpound represented by
Fornula (1) dRtemphkary Compound (5)-38

Exemplary Compound (5)-39
(I;ZH 5
! Ao
T (0) S ) I 5

Exemplary Compound (5)-40
CaHs

gl ®
@



25 phosphorus conpound were used in an anount of 0.3 part and 0.7 part,
respectively. Evaluation was nmade simlarly. The results are shown in Table
3. 2 2 APR 2002 - 58 Exanple 21 An el ectrophot ographi ¢ phot osensi ?iZVﬁP 2002
menber was 5 produced in the sane mann_er3ﬁs_i n Exanpl e 13 except that "t J
conpound represented by Fornmula (1) and the phosphorus conpound were used
in an anount of 0.7 part and 0.3 part, respectively. Evaluation was made
simlarly. The results are shown in Table 3. Conparative Exanple 7 An

el ect r ophot ogr aphi ¢ phot osensitive nmenber was 10 15 produced in the sanme
manner as in fxampl &rd 3cexsethdt hgy-shhe conpound represented by Formula (1)
was replaced with a conpound represented by the fornula: OH OH H2 0-C - C=CH
2t-CgHg OC Ot-C49 CH3 Evaluation was nade simlarly. The results are
shown in Table 3 rati ve Exanp @»: 20 25 An el ectrophot ographic

phot osensi tive nmenbe CENeNi n t he sanme manner as in Exanple 13
except that the ﬁ@gn@d r esente Formula (1) was replaced with a
compound r epr esefit'ed t he fornmul a: C4-t HO CH HsCa-t Eval uati on was
made simlarly. The results are shown 2 2 APR 2002 - 59 in Table 3.
Conpar ati ve Exanple 9 An el ectrophot ographi c photosensitive nenber was
produced in the sane manner as_in_Exanple 13 except 5 that the conpound
represent ed bYXEBRPRATE CAPPRHRANHP ) -42

LN A2
_N~O)—CH=(H-C-GH=N-N

H3 C \CH3

Exemplary Compound (5)-43 Exemplary Compound (5)-44

'ca=n-r8 8 CH=N-N/@

Exemplary Compound (5)-45

(HsC2) 2N '@\ @

=CH-CH=N-N_ -

(iC,) N0y~ NO)



used. Evaluation was made simlarly. The results are shown in Table 3.
Table 3 10 15 20 25 After5 000 sheet runni nSneared i nmagelLi ght-area

potenti al 72 APR 2002
vari ati oVExanpl e: 13A014A- 515A016A- 1017A+518A+1019A+520A- 521 A+5Conpar at i veEx

anpl e: 7B+458C- 209H- 25 2 2 APR 2002 -6 Exanpl e 22 The procedure of
Exanpl e 8 was repeated until the charge generation | ayer was fornmed. Next,
a charge transport |layer was forned in the 5 sane manner as in Exanple 13
except that the charge-transporting nmaterial was replaced with the

exenplary triaryl aggn 0 Nd £( 4P« - op gr aphic
nglg €nsorRalnd « 4he SLtT{;i;;l%elle te?‘()ﬁﬁ;?e,

phot osensitive ne r was produced. On phot ogr aphi c

phot osensi t i V%%%@hsi@ibguia%@%%d’bee\@ﬂ@d \¥ba d reitfygy same

manner as in anple 8. The reSults are shown in Table 4. anpl e 23 An

el ect r ophot ogpappaeeBh 8088 Bpblrisd & gMaHe Id \Wamh IRiedUas igbdvee sane ‘manner
as in Exanple 22 except 15 that the triarylam ne conpound was replaced with
t he exenpl ar ychargeygenetre tdogp materidl- 2hd Brangw-tamnsgpomeidey simlarly.
The results are shown in Table 4. Exanple 24 An el ectrophot ographic

phot osenSi ti vematerted vasa26ugraileedinderhe fSatmweshigyr daying Exanpl e 22
except that the triarylam ne conpound was replaced with the exenplary
triarylam ne conpolfhe (4pingtelyamuldtli-dayes tunte i groundad iTko renl ts
are shown in Table 4. Exanple 25 25 An el ectrophot ographi ¢ phot osensitive
nenber was pr eBu¥BdChn the Chafgen@eR@T s am 1BYaFH @D Xhe  @ptrdahat t he

triaryl am ne conpound s replaced with the
y trgRsporthayerpare ormed in this order and one in

which the charge transport layer and the charge
10 generation layer are formed in this order.

In the former, the charge generation layer can be
formed by coating a fluid prepared by dissolving the
charge-generating material in a binder resin and a
solvent or dispersing them by means of a homogenizer,

15 an ultrasonic dispersion machine, a ball mill, a
vibration ball mill, a sand mill, an attritor or a roll
mill, followed by drying. Alternatively, it may be
formed by wvacuum deposition or sputtering. It may
preferably have a layer thickness of 5 pm or smaller,

20 and particularly preferably within the range of from.
0.01 to 2 pm. 1In this instance, an inorganic
photoconductive material such as selenium or amorphous
silicon may also be used.

The charge transport layer is formed on the charge

25 generation layer by coating a solution prepared by
dissolving the charge-transporting material in a

suitable binder resin, followed by drying. It may



- 61 2 2 APR 2002 exenplary triarylam ne conpound (4)-61. Eval uation was
made simlarly. The results are shown in Table 4. Exanple 26 An

el ect rophot ogr aphi ¢ phot osensi tive nenber was 5 produced in the same 007
as in Exanple 22 except that the conpoundgrepresented by Fornula (1) an

t he phosphorus conpound were used in an anount of 0.3 part and 0.7 part,
respectively. Evaluation was made simlarly. The results are shown in Table
4. 10 Exanple 27 An el ectrophot ographi c photosensitive nenber was produced
in the sane manner as in Exanple 22 except that the conpound represented by

Formul a (1) apfetB8eaph9SpAGEUS CORREURH I\WRNRsES &d thinkhaMidtgefod. 7 part
15 and 0.3 part, respectively. Evaluation was made simlarly. The results
are shown in fabme54toCaopamat and paanplonlh@14An prlefetratlyotwdgitaphithe

phot osensitive nmenber was produced in the same nanner as in Exanple 22
except 20 thatathpe obnmpoomd8r &pr 89eptmed by Fornula (1) was replaced wth a
conpound represented by the formula: OHrc ~ OHR2 O-CGCCH2 COt-C4H9 2 5
CH 3 CH3 Eval uati ohnwsbigndessancear ithe Tompoaag repmesesit®sh by Tabl e 4.

2 2 APR 2002 - 62 _Conparative Exanple 11 An el ectrophot ographic

phot osen3i t i vVECHBHbRr ( hads2pfoBHEERNPE UEh £CTRANNTR FTHT S88N le 22

except that the coggog q [eprgsented by Formulg (1) was 51!%?' ped with a
conpound r epr ESERE ? t B FBPnBresend-4nvendien-gago@reierably ®e yation
was rade Sinikgég¥polgge&e§gl%Eeagga%g%WQransport layer.
As for the type where the charge generation layer
is superposed on the charge transport layer, both the
10 layers can be formed by coating the above organic
photoconductive materials together with binder resins.
Here, the charge-transporting material may preferably
be incorporated also in the charge generation layer.
The compound represented by Formula (1) and
15 phosphorus compound represented by Formula (2) in the
present invention may preferably be incorporated in the
charge generation layer or in both the charge
generation layer and the charge transport layer.
In the present invention, fluorine-atom-containing
20 resin particles may also be incorporated in the
photosensitive layer. Usable fluorine-atom-containing
resin particles may preferably be particles of at least
one appropriately selected from tetrafluoroethylene
resin, trifluorochloroethylene resin,
25 hexafluoroethylene propylene resin, vinyl fluoride

resin, vinylidene fluoride resin,

difluorodichloroethylene resin, and copolymers of any



10 in Table 4. Conparative Exanple 12 An el ectrophot ographi c photosensitive
menber was produced in the sanme manner as in Exanple 22 except that the
conpound represented by Formula (1) was not 15 used. Eval uation was #ddAPR 2002
simlarly. The results are shown in TabI 2 2 APR 2002 - 63 Table 4 5
10 15 After 20 000 sheet runnin Sneared |3age Li ght -area potenti al

variation V Exanple: 22 A0 23 A +5 24 A-10 25 A0 26 A -5 27 A +5
Conparative Exanple: 10 C ~ +50 i 11 H -35 12 C +5 Exanple 28 20 An

el ect rophot ogr aphi ¢ photosensitive nmenber was produced in the same manner

as in Exanpl egt3¢R¥seNt &Babatrl%ﬁchﬁ.'a%rylp%@ﬂ%l‘é@wnd was replaced wth

the exenplary styryl conpound (3)-5 n "t he el ect rophot ogr aphi ¢
phot osensi ti VEeﬁea‘muozaetthy&eareoci@@q@ o2V i IF AT IRRAE dd) ddigirfane
manner as in Exanple 1. The results are shown in Table 5. - 64 Exanple

29 An el ectr ophet pged@phiredphotrbge aristiny @ araiiedie svata yp hadec e lisculwer sane
manner as in Exanple 28 except that the styryl conpound was replaced with
the 5 exenpl avgighyr phdcpapdied o Si-adeteralwikitchomayaberedp=ipriiardly The
results are shown in Table 5. Exanple 30 An el ectrophot ographic

phot osenBi ti veehented washpuddgosd pan tilealeand imdisdiians.i n Exanpl e 28
except 2 2 APR 2002 10 that the styryl conpound was replaced with the
exenpl ary styryl céRp&hRdPFSFENt. inVantdCron afad MEREeStiveariayeThed
results are shown in Table 5. Exanple 31 An electro hoto raphi c

photosen5|t|vEeﬁéﬁbéPYﬁ£s°IBapF@ﬁH@b&aﬁﬁrtﬁ%’ Fﬁ?ﬁExanple 28
S thet {hereuit o s Lapaced il S iy S
Tabl e 5. Exaan8v§aed on the photosensitive layer. In this
10 instance, the compound represented by Formula (1) and
phosphorus compound represented by Formula (2) in the
present invention may preferably be incorporated in the
protective layer or in both the protective layer and
the photosensitive layer. In the present invention,
15 the protective layer is defined to be also a kind of
the photosensitive layer.
The support used in the present invention may be
any of those having a conductivity. It may include (1)
those made of a metal or alloy such as aluminum, an
20 aluminum alloy, stainless steel and copper, (2)
non-conductive supports such as glass, resin and paper
or the above (1) conductive supports on which a metal
or alloy such as aluminum, an aluminum alloy,
palladium, rhodium, gold or platinum has been
25 vacuum-deposited or laminated to form a thin film, and
(3) non-conductive supports such as glass, resin and

paper or the above (1) or (2) conductive supports on



20 An el ectrophot ographi ¢ photosensitive nenber was produced in the sanme
manner as in Exanple 28 except that the styryl conpound was replaced with

t he exenplary styryl conpound (3)-21. Eval uation was made sinilarlyzsz%zmz
results are shown in Table 5. 25 Exanple 83_An el ect r ophot ogr aphi c

phot osensitive nmenber was produced in thé sanme manner as in Exanple 28
except - 65 - 2 2 APR 2Q02 that the styryl conpound was replaced with the
exenplary styryl conpound (3)-27. Evaluation was nmade simlarly. The
results are shown in Table 5. Exanple 34 5 An el ectrophot ographic

phot osensi ti vigh PBRVET c¥AGuBELJHC RE tER 1 bhe sSRFE JBRRANYorRfudtl Jexanpl e 28
except that the styryl conpound was replaced with the exenplary styryl

conmpound ( 3) -SS1ykdal UBt hoBx¥as BRdendlitin aklivie Hae R ts are shown in
Table 5. 10 Exanpl e 35 An el ectrophot ographi ¢ phot osensitive nenber was

produced i n tW€csaned8poBeiteds oirnabExXannkie p28patedpbyt [ddis ddies icnnpaustd
represented by Fornula (1) and the phosphorus conpound were used in an

amount of 0. 3apaeohdidStind fatepdni, inespeatitadlly bEnseratresinvdsasade
simlarly. The results are shown in Table 5. Exanple 36 An

el ect r ophot ogre@hi cophedeséndilpied benbavings poodesad a htige Kafe- manner
as in Exanple 28 except 20 that the conpound represented by Fornmula (1) and
t he phosphorus conpB@nguRepEtusay havenaafedmt isClydingattheyderm PhHart
respectively. Evaluation was nade simlarly. The results are shown in Table

5. Conparative EX4hpl Eh?’cSf?S“‘Aﬁ’feF’eEPP%hS‘PSg%if@rﬁh&fo&ﬂﬁlﬁ'vea‘?‘ﬁ‘enber
Fepr osent od BYRFoPRETa-ERY Tde ma3e; tRpResB ZO88 UFHLGR with a
compound BT ERSOLEsLb eI Bpef B A0 BCulH 2 Lt 000
Tabl e 5 g9Conparatiyf EXa8MBkeslf+tAInGehthibARNAl QUBAMNLC 1IRYU03RMIH Ve
menber was
the function of adhesion and the function as a barrier
may be provided between the support and the
photosensitive layer. The subbing layer can be formed
using casein, polyvinyl alcohol, nitrocellulose,
15 polyamides (such as nylon 6, nylon 66, nylon 610,
copolymer nylon and alkoxymethylated nylon),
polyurethane or aluminum oxide. The subbing layer may
preferably have a layer thickness of 5 pm or less, and
particularly preferably from 0.1 to 3 um.
20 When the various layers described above are formed
by coating, the coating process may include dip
coating, spray coating, spin coating, roller coating,
Mayer bar coating and blade coating.
The electrophotographic photosensitive member of
25 the present invention may be not only applied in
electrophotographic copying machines, but also widely

applied in the fields where electrophotography is



10 produced in the same manner as in Exanple 28 except that the conpound
represented by Fornula (1) was replaced with a conpound represented by the
formula: HO &4 -t HO ~ liil 3 15 Hs C.,~~--~W Eval uati on was nade ZAAPRNM
simlarly. The results are shown in Tabl @15~ Conparative Exanple 15

el ect r ophot ogr aphi ¢ phot osensitive nmenber was 20 produced in the sane
manner as in Exanple 28 except that the conpound represented by Formula (1)
was not used. Evaluation was made simlarly. The results are shown in Table
5. - 67 2 2 APR 2D02 Table 5 Sneared |na e ~ Light-area potenti al
variation 5 18PRP5188. 25 OExadpiser Per 0 RISILRIEN3TEB34A+535A

| - 536A |+5Canarat|veExa nmpl e: 13B+4514C+251SB-35 Exanpl e 37 An
el ect r ophot og LHRAFET Shot BSSHBHLEy SYREAS apss stestrenhateats@hsisie nanner

as in Exanmpl e 22 except th%t the triarylam ne conpound was replaced with
t he exenplarye§9§PyFn oﬁﬁ@ f8Sc3)-3. On the el ectrophot ographic

photosensitive me g% % Ys. R %fce eﬁy%k%%gﬂg%ﬂggﬁg de in the

sanme nmanner as in e res $'ar & Showran Exanple 38

An el ectSOphanggaﬁaleug e%ottaaee,%ts'evl% r{%%%lwsﬁlaf %U%%aﬂ Qi sare

manner as in anpl e 37 except "that the styryl conpound was rep aced with

the exenpl ar yp&i ywy! gneengcﬁ%)na%;cali\@ YahhQR WA smRge simlarly. The
results are shown in Table b. Exanple 39 10 An el ectrophot ographic

phot osensi ti veonegbactwea PEOENCed elct rophobER Al Re a p@ riaft UeX 31HRY i B3 7
except that the styryl conpound was replaced with the exenplary styryl
conmpound ( 3) -22prégakaatavtridgenhde isignither eyl ectirephetwigraphries shown in
Tabl e 6. 15 Exanpl e 40 An el ectrophot ographi ¢ phot osensitive nenber was
produced in theoSaaengihive memperExdnphe Preseodptinvention.

10 In the Figure, reference numeral 1 denotes a drum
type electrophotographic photosensitive member of the
present invention, which is rotatingly driven around an
axis 2 in the direction of an arrow at a given
peripheral speed. The photosensitive member 1 is, in

15 the course of its rotation, uniformly electrostatically
charged on its periphery to a positive or negative,
given potential through a primary charging means 3.

The photosensitive member thus charged is then
imagewise exposed to light 4 emitted from an exposure

20 means (not shown) for slit exposure or laser beam
scanning exposure. Thus, an electrostatic latent image
is formed.

The electrostatic latent image thus formed is
subsequently developed by toner (made into a visible

25 image) by the operation of a developing means 5. The

toner image thus formed on the photosensitive member 1

is further transferred by the operation of a transfer



that the styryl conpound was replaced with the exenplary styryl conpound
(3)-31. Evaluation was made 20 simlarly. The results are shown in Table 6.
Exanpl e 41 An el ectrophot ographi ¢ phot osensitive nenber was produced” AP G
same manner as in Exanple 37 except that,the conpound represented by

Formula (1) and the 25 phosphorus corrpoun were used in an anount of 0.3
part and 0.7 part, respectively. Evaluation was made simlarly. The results
are shown in Table 6. 2 2 APR 2002 - 69 Exanple 42 An

el ectr ophot ogr aphi ¢ phot osensitive nenber was produced in the same nanner

as in Exanpl enddn€x6eptot Bk Bhereewpoynd repnegent addiyinor Md® from and
the 2 2 APR 2Q@2 5 phosphorus conpound were used in an anmount of 0.7 part

and 0.3 part, arpapect Feally sebtabunalinott waswipdeosithid apant bBtvgeasults are
shown in Table 6. Conparative Exanple 16 An el ectrophot ographic

phot osensi ti veheephetoraasi@iprodenderi 1 tind shee tramsferamdansExanpl e 37
except that the conpound represented by Formula (1) was replaced with a
conpound r epr €sentednbyerhaefldumiloa wbkcht theOoRer0-1@a@eCHRs Igan C49 ~ C
~t-C4H9 CH s ~3 Evaluation was nade simlarly. The results are shown in
Tabl e 6.5 ConpéipERedeisxarpite thropghar dreospoFitoseRtdem d NefotBMT) ti ve
menber was produced in the sane manner as in Exanple 37 except that the
conmpound reprE@eﬁPeHm693F§M‘&Pg PeRNGa 8/ HHeICeFNF (9PN T I Fhd S
represented b formula: Hs C~, -t 25 HsG 4-t Eval uati on was nade
simlarly. Thglf‘% ults are showsn - 70 in Table 6. Conparative Exanple 18

An eIeCtrophotograﬂgggwghgtOS%%elE%%ﬁdm%qb%%dg¥i not transferred to

the transfer medium and having remained on the

10 photosensitive member 1, is collected by a cleaning
means 9. When any residual charges are left in the
photosensitive member, it is better to apply
pre-exposure light 10 to the photosensitive member 1 by
a pre-exposure means (not shown) to effect charge

15 elimination. Meanwhile, in this electrophotographic
apparatus, as a light source of the imagewise exposure
light 4, a halogen lamp, a fluorescent lighting, a
laser or an LED may be used. Any other auxiliary
process may optionally be added.

20 In the present invention, the apparatus may be
constituted of a combination of plural components
integrally joined as a process cartridge from among the
constituents such as the above electrophotographic
photosensitive member 1, primary charging means 3,

25 developing means 5 and cleaning means 9 so that the
process cartridge is detachable from the body of the

electrophotographic apparatus such as a copying machine



used. Evaluation was made simlarly. The results are shown in Table 6. 2 2
APR 2002 Table 6 produced in the sane nmanner as in Exanple 37 except 5 that
t he conpound represented by Forrmula (1) was not 10 15 20 25 After20 ?P%PRNM
sheet runni nSmear ed i magelLi ght -area potenti al

vari ati onVExanpl e: 37A038A+539A- 1040A- 541A- 542A+5Conpar at i veExanpl e: 16C+4017
B- 3518C+5 - 71 Exanple 43 An el ectrophot ographi c photosensitive nenber
was 2 2 APR 2002 produced in the sane manner as in Exanple 1 except that

the charge-transporting material was replaced with 9 5 parts of a

triarylam ne genpouReere MRS Hrattdt .t herdOditnle, RC 1d&EH e &~/ N O
H3C 10 and 1 part of a styryl conpound represented by the formula: O N-~O

-CH H3G - ~O~ ©néSphiakusgt ichargahgadany 18,] atHey .dAsIdeEinemddns ® snear ed
i mages occurred and the variation of light-area potential was -5 V.
Exanpl es 44 t and8 the2@1Eaniaga ieansH8amaye el drtteedia 1Bl e ctupppdotexd)r fphi
phot osensitive nenbers were produced in the sane nmanner as in Exanples 1 to
5 and Conpar ati ¢verExadgiee Sogettined, widdpddis \pdlotossmsigii wehawenbmwr phosphor us
conpound was not used and the conpound 25 represented by Fornula (1) was
used i n 8n and@nfosm @ process cartridge 11 that is detachable from
the body of the apparatus through a guide means such as
a rail 12 provided in the body of the apparatus.
The present invention will be described below in
‘ greater detail by giving Examples.
10 Example 1
On an aluminum cylinder of 24 mm diameter and 257
mm long used as a support, a coating fluid prepared
using 10 parts (parts by weight; the same applies
hereinafter) of tin-oxide-coated titanium oxide as a
15 conductive pigment, 10 parts of titanium oxide as a
resistance modifying pigment, 10 parts of phenol resin
as a binder resin, 0.001 part of silicone oil as a
leveling agent and 20 parts of 1/1 methanol/methyl
cellosolve as a mixed solvent was coated by dip
20 coating, followed by heat-curing at 140°C for 30
minutes to form a conductive layer with a layer
thickness of 15 pm.
Next, on this conductive layer, a solution
prepared by dissolving 3 parts of N-methoxymethylated
25 nylon and 3 parts of copolymer nylon in a mixed solvent

of 65 parts of methanol and 30 parts of n-butanol was

coated, followed by drying to form an intermediate



part. Evaluation was made simlarly. The results are shown in Table 7. -
72 Table 7 5 10 15 20 After:2 000sheet runnin5 000 sheet
runni nLi ght - ar ealLi ght - ar eaSnear ed ; 2007
pot ent i al Snear edpot enti al i magevari ati oni rﬂge_vari at i onVExanpl e: 44 AOA 5Af§
A-5A- 1046 AOA+547 A+5A+1048 A-5A-10Conparati veExanpl e: 19 H+40C+4520
C- 25C- 3521 COC- 10 Exanples 49 to 51 and Conparative Exanples 22 to 24
El ect rophot ogr aphi ¢ photosensitive nenbers were produced in the sane manner
as in Exanples 8 to 10 and 25 Conparative Exanples 4 to 6, respectively,
except that thayebogRier 4s 169eROW g0l UsRd gl the conpound
represent ed by Eornula (1) was used in an anmount of 1 part. Eval uation was
made simlarly. ThRekeSubks chbegehe@hdratialy eadterd A ARRps of 43
Table 8 5 10 15 After: 10 000sheet runni n20 000sheet
runni nLi ght - aoegki ghhiame pirhal edyandma daSnieay edpairentpedksregevardaj i oni ma
gevari ati onVWExanpl e: 49 A+5A+550 AOA- 551 A-5A- 10Conparati ve Exanpl e: 22
C+45C+5023 C- 38C240223C95Capd 272 1APR 2 G0 fiveantplcrs By ttes 58 & 20
Conpar ati ve Exanples 25 to 27 El ectrophot ographi c photosensitive nenbers
wer e pro8ucedpilustRanygne -@anAer MeasiuryeBx fyplCedop &hag gt ednids tWowpar at i ve
Examples 13 to 15, respectively, except that the phosphorus conpound was
not used, theXcsApodrdIFracitdpresest dd BB F&fmAra 320 RigE"aRed in an anount
of 1 part and the chargé gan port %er was formed in a layer thickness of
d .

|
21 pm Eval uafPBheREs*t Y5t 4O 1PHe results are shown in Table 9.
Cl Cl
| (G- mmocuoc  on 0 MO CONHCONH <O)

10 N=n-@- §=N@—N=N

and also 3 parts of polyvinyl butyral (trade name:
S-LEC BM-~2; available from Sekisui Chemical Co., Ltd.)
and 80 parts of cyclohexanone were dispersed for 4

15 hours by means of a sand grinder making use of glass
beads of 1 mm diameter, followed by addition of 115
parts of methyl ethyl ketone to obtain a charge
generation layer coating fluid. This coating f£luid was
coated on the intermediate layer by dip coating,

20 followed by drying to form a charge generation layer
with a layer thickness of 0.3 pm.

Next, 7 parts of an amine compound represented by

the formula:

HsC,_ CHs

& =p2-20)



- 74 Table 9 5 10 15 20 After: 2 000 sheet runnin 5 000 sheet runnin

Li ght-area Light-area Sneared potential Sneared potential image variation

i mge variation V VExanpl e: 52 A-5A- 1053 A+5A+554 AO0A+555 A- 10A- 1056 PR 2007
A+5A+1057 A-10A-1058 A+5A+5Conpar ati veExggpl e: 25 H+40C+6026 C+25Cﬁ36%%
C-5C- 20 Exanples 59 to 62 El ectrophot ographi c photosensitive nenbers were
25 produced in the sanme manner as in Exanples 37 to 40, respectively,
except that the phosphorus conmpound was not used and the conpound
represented by Fornula (1) was used in an amount of 1 part. Eval uation was

made 2 2 APR zogar%lsnblfaahyamm@ Eempbuhcar@piieen dea Tablthel0. - 75
Exanpl e 63 An el ect rophot ographi ¢ photosensitive nmenber was produced in the

same nmanner agorfukExanpl e 59 except %hat the styryl compound was repl aced
with the 5 exenplary styryl c H& Eval uati on was nmade simlarly.
The results are shown in Tabl . ative Exanpl es 28 to 30

El ect rophot ogr aphi ¢ phot osensi were produced in the sanme manner
as in Conparative Exanpl es 10(3 to 18, respectively, except that the
phosphorus conmpound was not used and the conpound represented by Formul a
(1) was Bised in an anount of 1 part. Evaluation was made sinmilarly. The

results are shomn in Table 10. 2 2 APR 2002 15 - 76
0.5 part of a compound (trade name: SUMILIZER GS;

available from Sumitomo Chemical Co., Ltd.) as the

compound of Formula (1), represented by the formula:

ol
10 ol 0-G-C=CHz

H .
t-CaHn 9-@*’0‘05‘*11
CHs

t~CsHu t-Csfin

0.5 part of a phosphorus compound (trade name:
15 IRGAF0S-168, available from Ciba-Geigy (Japan)

Limited), represented by the formula:

C(CHs)s
P'( '@"C(ma)a)

20 and 10 parts of a polycarbonate resin (trade name:
PANLITE L-1250; available from Teijin Limited) were
dissolved in a mixed solvent of 50 parts of
monochlorobenzene and 10 parts of dichloromethane,

The resultant coating solution was coated on the charge

25 generation layer by dip coating, followed by drying at
110°C for 1 hour to form a charge transport layer with

a layer thickness of 20 pm. Thus, an



Table 10 5 10 15 20 10 000 Sneared imageAfter: sheet runnin 20 000
Li ght-area potential Sneared variation imge V sheet runnin Light-area

potential variation 22 APR 2002
VExaane:59A+5A+560AOA+561A—10A—1062A—QAQ&pQBAOAﬁSCanarative

Exanpl e: 28C+30C+4529C- 50C- 6030C- 5C- 20 Exanpl e 64 An el ectrophot ographi c
phot osensitive nmenber was produced in the sanme manner as in Exanple 52
except that the styryl conpound was replaced with the 25 exenpl ary

triaryl am ne conpound (4)-5. Evaluation was made simlarly. The results are

shown in Tabl @1t rEpaeRlodréphd s 1 R AREEIRRIN O YT BRbd Eced .

phot osensitive nenber was 2 APR 2002 _ 77 _ produced in the sanme manner
as in Exanple 64 exeaplg thal dletrdpHotdfddish o plotskavesitipd aced with

the exenplary triarylam ne conpound (4)-9. Evaluation was made simlarly. 5
The results amemdeewthus pallduckld, Exanplreigd este|wd rmogdet ogisypdun C
phot osensitive nenber was
apparatus used in the test, a laser beam printer LASER
5 JET 5P, manufactured by Hewlett Packard Co., was
remodeled and used, which was so remodeled that its
exhaust fan was removed and its main air duct was
stopped up. A running test to reproduce images
continuously on 5,000 sheets was made in an environment
10 of 32.5°C and 85%RH to evaluate image quality visually,
immediately after the test was completed, and to
examine variations in light-area potential between the
one at the initial stage and the one after running.
When the value of variation is positive, it means that
15 the absolute value of light-area potential has
increased, and, when negative, it has decreased.

The image quality was evaluated by examining
whether or not smeared images occurred and, when
occurred, their extent was rated in three ranks.

20 The results are shown in Table 1.

Example 2

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

the charge-transporting material was replaced with a

25 styryl compound represented by the formula:



produced in the sane manner as in Exanple 64 except that the triarylam ne
conpound was replaced with the 10 exenplary triarylam ne conpound (4)-11.
Eval uati on was nade simlarly. The results are shown in Table 11. Exzzggi 0
67 An el ectrophot ographi c photosensitive ?enber was 15 produced in t #@
manner as in Exanple 64 except that the ¢ i aryl am ne conpound was repl aced
with the exenplary triarylam ne conpound (4)-20. Eval uation was made
simlarly. The results are shown in Table 11. 20 Exanple 68 An

el ectr ophot ogr aphi ¢ phot osensitive nenber was produced in the same nanner
as in Exanple 64 except that the triarylam ne conpound was replaced with
the exenplary triarylam ne conpound (4)-39. Evaluation was 25 nade
simlarly. The iesstisnaf8sSRAUE 5PmlaRkey1l. ThxamMBLe188 aré SndRR 2002 _
~8 _ An el ectrophot ographi c photosensitive nenber was produced in the sane
manner as i n fxxamgbee6#. except that the triaryl am ne conpound was repl aced
with the exenplary triarylam ne conpound (4)-47. Evaluation was 5 nade
simlarly. The resEkasphee3dshown in Table 11. Exanple 70 An

el ectr ophot ogr aphi ¢ phot osensitive nenber was produced in the same nanner
as in B&@npl e 64 ekuepte¢Orophotographiar phatosensdirpyendenberr egsaced with
the exenplary triarylam ne conpound (4)-60. Evaluation was nade simlarly.
The results apeodwens in thel same mgpppir asi w8 Exampiles 13excepd3 timt

El ect rophot ogr aphi ¢ phot osensitive nenbers were produced in the same manner
as i n Conpar at% CERE@pregnesatyngymateghadt asl yerdreept vikd arhezt yryl
conpound was replaced with the exenplary triaryl am ne conpound (4)-5.

Eval uati on waRl9BeRE STRPFEFPYtednBy EBEj £9TFHE330 shown in Table 11. 2 2
APR 2002 _ 79 Table 5 10 15

moc, o Yoy o coni~O)
<O 0%-11-
10 Calls {Q)—N=N~0)—<0)-N=N C2Hs

C1 Cl

and also the resin was replaced with polyvinyl butyral

(trade name: S-LEC BL-S; available from Sekisui
15 Chemical Co., Ltd.). Evaluation was made similarly.
The results are shown in Table 1.
Example 4
An electrophotographic photosensitive member was
produced in the same manner as in Example 1 except that
20 the charge-generating material was replaced with an azo

pigment represented by the formula:

OZN NOZ
HNOG  OH CHs B COH~o)

Q)
25 (), ()



20 2 OOOAfter: sheet runnin 5 000 sheet runninLight-arealight-areaSneared
pot enti al Snear ed
potentialinagevariationinagevariationVVExaane:64A+5A+565A—5A—1066A0§T535£im
10A+1568A—5A—569A—10A—1070A+5A+10C0npa1a&éngxanple:31B+4OC+5032C}25 R 2
+5C+10 Exanple 71 An el ectrophot ographi ¢ photosensitive nenber was 25
produced in the sane manner as in Exanple 59 except that the styryl

conpound was replaced with the exenplary triarylam ne conpound (4)-8.

Eval uation was nade simlarly. The results are shown in Table 12. Exanple

72 - 80 - 2ard AR 20Rdrde-erestpepbohgunarbireaphabaseapibicwa maper was
produced in the sanme manner as in Exanple 71 except that the triarylam ne
conmpound was 4 apydcetoné t Sompeurd ergpaegehtedr piyagkhee foetpaand (4) - 27.
Evaluation was 5 made simlarly. The results are shown in Table 12. Exanple
73 An el ectrophotographi c photosensitive nme r was produced in the sanme
manner as in Exanple 71 excﬁﬂh t haj_t he tr| am ne conpound was repl aced
with the 10 exenpl ary trlaryla v -43. Eval uation was made
simlarly. The results are BfRwn in Table 1 () anple 74 An
eIectroﬁ%otographlc phot osensi tive menber 4@Daroduced in the same manner

as in Exanple 71 except 15 that the triarylamne conpound was replaced with
t he exenpl ary triarylanine conpound (4)-58. Evaluation was nade-simlarly.
The results hown An Tabl e fnﬁi Qn eleca photo hIC

phot osensi t i V& HERBEH %aﬁdm%?%dﬁ%%ﬁ Phi¥ne L8Fe RERAEP 59 anle 71
except that t ﬁéy%anlne conpound was replaced with the exenplary
triarylam ne conpound 4)-69. Evaluation was made sinmlarly. The results
are shown in Tabl ez lon{onparati ve Exanples 34 to 36 25 El ectrophot ographic
phot osensi tive nenbers were produced in the same manner as in Conparative
Exanmpl eip 28 to 30, Ak esPecttyFhdto§XaBRIct PARbtbBENS ¥ive mBABRY¥NGas 2 2 APR
Z002 - 81 was replaced with the exenplary triarylam ne conpound (4)-8.

Eval uati on wasrddmileesi 1h | e ysandenagastt 8saif ERawpleniTakbept2thhabl e 12

the charge-generating material was replaced with an
e-type copper phthalocyanine. Evaluation was made
similarly. The results are shown in Table 1.
15 Example 6
An electrophotographic photosensitive member was
produced in the same manner as in Example 1 except that
the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.3 part
20 and 0.7 part, respectively. Evaluation was made
similarly. The results are shown in Table 1.
Example 7
An electrophotographic photosensitive member was
produced in the same manner as in Example 1 except that
25 the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.7 part

and 0.3 part, respectively. Evaluation was made



5 10 15 20 10 000 Sneared imageAfter: sheet runnin 20 000 Light-area
potential Sneared variation imge V sheet runnin Light-area potenti al

vari ati on VExanple: 71 A-5A-572 AOA+573 A+10A+1074 A+5A+1075 22 APR 200
AOA+5Conpar at i ve Exanpl e: 34 C- 30C- 5035 C+H0C+5536 C-5C- 30 Exanple 76 %§ B«Z
el ect r ophot ogr aphi ¢ phot osensitive menbef “was produced in the sane manner

as in Exanple 52 except that the styryl conpound was replaced with the
exenpl ary hydrazone conmpound (5)-3. Evaluation was nmade simlarly. The
results are shown in Table 13. - 82 Exanple 77 An el ectrophot ographic
phot osensi tivg. was o] N e NRes in Exanple 76
except that tﬁéﬁ%%&ne%n&%&ﬁgt\%?&}%Sﬁgﬁ‘d% ?ﬁlbt %Z 15 exenpl ary

hydr azone conpoundcg§ba§atgvglggghgqequ made simlarly. The results are
shown in Table 13. Exanple 78 An el ectrophotographi c photosensitive nenber

was produced in thgnsaleckeBpAbtagraphbamhotoseneitaRie Menbwt dae

hydr azone conpound was replaced wth the exenplary hydrazone conpound
(5)-12. Eval uptbaucedsinndéhessamkambyinethasr ésuiBxample dhesarcdpt Faitde 13.
Exanpl e 79 An el ectrophot ographi c phot osensitive nenber was 15 produced in
t he sanme5 manntheasompo&rdnpkprééeatedpbyt Farmuie Hydr azeneegdpmad was
repl aced with the exenpl ary hydrazone conpound (5)-17. Eval uati on was made
simlarly. Theithsal comppundhoapreseTidieide by3 thex fepmatleg

2 H
i
)i 0-C-C=CH,

He
| t-C H, -@—-C —@— t-C«Hs

10 CHs CHs
Evaluation was made similarly. The results are shown
in Table 1.
Comparative Example 2
An electrophotographic photosensitive member was
15 produced in the same manner as i1n Example 1 except that
the compound represented by Formula (1) was replaced
with a compound represented by the formula:
L Hsch‘t
HO CHs
20 HoCy-t
Evaluation was made similarly. The results are shown
in Table 1.
Comparative Example 3
An electrophotographic photosensitive member was
25 produced in the same manner as in Example 1 except that

the compound represented by Formula (1) was not used.

Evaluation was made similarly. The results are shown



20 An el ectrophot ographi ¢ photosensitive nenber was produced in the sanme
manner as in Exanple 76 except that the hydrazone conpound was repl aced
wi th the exenpl ary hydrazone conpound (5)-23. Eval uation was nade

simlarly. The results are shown in Table 13. 25 Exanple 81 An 22 APR 2002
el ect rophot ogr aphi ¢ phot osensitive nenbe Qds 2 2 APR 2002 produced in the
sanme manner as in Exanple 76 except - 83 that the hydrazone conpound was

replaced with the exenplary hydrazone conpound (5)-35. Eval uation was nade
simlarly. The results are shown in Table 13. Exanple 82 5 An

el ectrophot ogiaphi ¢ jRhgt osensi tive nenber was produced in the same nmanner
as in Exanple 76 except that the hydrazone conpound was replaced with the
exenpl ary hydrazone conpound (5)-44. Rugjyati on was nade simlarly. The
results are shown in Table 13. 10 Conparative Exanples 37 to 39

El ect rophot ogr aphi ¢ photosensitive nenbers were 2 2 APR 2002 produced in

t he sanme manher as in Conparative Exanples 25 to 27, respectively, éxcept
that the styryl conmpound was Afipiraced0d tdhddte mxendary hydrazone gonpound
15 (5)-3. Evaluation was made simlanly. The results are shown in Table 13.
2 2 APR 2002 - 84 T&pleartll Smayelb 20iAhterarza(iotareetak wamirBi@Q0 sheet
runnin Lighttarea Light-area Sneared|potential Sneared potential inmge
variation i npge variation V VExanpl e]76 A0A+577 A#B) i A+1078 A-2A-579 AOA080
A+10A+1081 Ar 3A-582 A-5A-10Conpar ati veExanpl er 37 C+Z8C+3538 B-45C- 6039
C-10C- 30 Exanprém@iess an electrophogographic phot osensi tive nenber |was
produced in the iane manner as in Exanple 59 exce that the styryl
conpound was| replaced wit Bt he exenpllary hydrazone’ conpound (5)-10.
Eval uati on was 2
A 0
10 3 A 0
4 A +10
5 A +5
6 A -5
7 A +5
15 Comparative Example:
1 B +50
2 C -15
[ 3 B =20
20 Remarks:

A: Not occurred.
B: Slightly occurred.
C: Occurred on the whole area.
(The same applies hereinafter.)
25
Example 8

On an aluminum cylinder of 30 mm diameter and 346



made simlarly. The results are shown in Table 14. 2 2 APR 2002 - 85
Exanpl e 84 An el ectrophot ographi ¢ photosensitive nmenber was produced in the
same nmanner as in Exanple 83 except that the hydrazone conpound was 927 APR 2002
replaced with the 5 exenplary hydrazone %$npound (5)-14. Eval uation was
made similarly. The results are shown in“Table 14. Exanple 85 An

el ect rophot ogr aphi ¢ phot osensitive nenber was produced in the sanme manner
as in Exanple 83 except 10 that the hydrazone conpound was replaced with

t he exenpl ary hydrazone conpound (5)-20. Evaluation was nmade simlarly. The

results are shaowiohy hdBheal4a EuRPBIE, 3G A1ntRaldaRte Q@RI th o

phot osensitive nenbér was 15 produced in the same manner as in Exanple 83
except that tpey8ydenierRAes8MBEUNdpWaKakseFlodard Winl Rhidh & aeee rdiar
hydrazone conpound (5)-25. Evaluation was nade simlarly. The results are
shown in Tabl gsl4n Exanplle 8¢ 20 An el ectrophot ographi c photosensitive
menber was produced in the sanme manner as in Exanple 83 except that the
hydrazone conpoundNaas, r apl acetangthkgeherextdmgl aayteryiciladéneaodrspahd
(5)-33. Evaluation was made simlarly. The results are shown in Table 14.
25 Conpa% at i venEaanpbégm40tt gep2zeEeatedopyottdgr fiowimeghot osensi tive nenbers
were produced in the sanme nmanner as in Conparative Exanpl es 2 2 APR 2002
5 10 15 20 - 86 280 30, respectively, except that the sty@ | conpound

was repl aced mﬁthé§$g ary, hydrazone conmpoundy| 5)colifco ation was
made simlarly. T rE@ﬁﬁﬁgiard shown i y-Kabl e 14ﬂ{ .}Pe 14

2 000
Snear ed i mageAfter () N=N-@—(’O‘)—@-‘N=N

()

{

10 and also 6 parts of polyvinyl butyral (trade name:
S-LEC BL-S; available from Sekisui Chemical Co., Ltd.)
and 50 parts of cyclohexanone were dispersed for 4
hours by means of a sand grinder making use of glass
beads of 1 mm diameter, followed by addition of 50

15 parts of tetrahydrofuran to obtain a charge generation
layer coating fluid. This coating fluid was coated on
the intermediate layer by dip coating, followed by
drying to form a charge generation layer with a layer
thickness of 0.2 pm.

20 Next, a charge transport layer with a layer
thickness of 25 um was formed in the same manner as in
Example 1. Thus, an electrophotographic photosensitive
member was produced.

Using the electrophotographic photosensitive

25 member thus produced, a running test was made. As an

apparatus used in the test, an electrophotographic

copying machine NP-2020, manufactured by CANON INC.,



sheet runnin 20 000 Light-area potential ~ Sneared variation image V sheet
runnin Light-area potential variation VExanpl e: 83 A0OA084 A+4A+1085
A+7A+1586 A- 10A- 1587 A-5A-10Conparative Exanpl e: 40 C+45C+6041 C-27C- 4042
C+4C+20 25 Exanple 88 An electrophotograggic phot osensi tive menber PRAPR 2007
produced in the sane manner as in Exanpl @44 except that the
charge-transporting material was replaced with 9 parts of a triarylam ne
conmpound represented by the 30 fornul a: H3C ~ CH, 3 HOG ~O~- N. O 4 H3C and
1 part of a styryl compound represented by the 5 formula: A3C~- O H~O--QU

HaC- O 10 EVQhﬂglﬁéghwasﬁg?ﬁﬁ%$ig%gg?B%Be?%xhgﬁs%eéygkemn ag, hotPR 2Q2

snear ed i nmages occurred eet running and after 5,000

sheet runni n%fé’fﬁjtécﬁ'eaﬂaéiﬂi 08 PhinhifAft tagfeateosrep%ahcaf ifhged000 sheet
running was +3 V and the variation of |Tght-area potential aftéer 5,000 15

sheet runni nggvesi mdudy E¥RMpb e8089sR8E+80wELembaaphat agr aphi c
phot osensitive nenbers were produced in the sane nmanner as in Exanple 43,

except that tdreritosmoemt 6L£pBESBENCednty86RRHf abnul,al(devwamag® repl aced
with the exenplary compounds (1)-1 and (1)-4, respectively. Evaluation was
made simf | ar lgualliey resdl| ¢samire shomhathohablis lighExampbepo®éndicl92

El ect r ophot ogr aphi ¢ phot osensitive nenbers were 25 produced in the sane
manner as i n Bxdepe esage wxeeer adaint Bwaphbdepher utheonpsuddsr epeesent ed by

the fornul a
shown in Table 2.

Example 9
An electrophotographic photosensitive member was
10 produced in the same manner as in Example 8 except that
the charge-generating material was replaced with an azo

pigment represented by the formula:

Cl1

a
@/)-HNOC H . CHs H0_ £ONHO)

0
15 N=N 0 _
TG

Evaluation was made similarly. The results are shown
in Table 2.
Example 10
20 An electrophotographic photosensitive member was
produced in the same manner as in Example 8 except that
the charge-generating material was replaced with an azo

pigment represented by the formula:

(oy-mmoc_ ok CHs HO  CONE~D)

25 N=N ﬂi»_@_wx



(2) was replaced with the exenplary conpounds (2)-3 and 2 2 APR 200"t _
88 (2)-10, respectively. Evaluation was nmade simlarly. The results are
shown in Table 15. Exanple 93 An el ectrophot ographic photosensitivgzpappﬁmz
was 5 produced in the sane manner as in anpl e 43, except that th
conpound represented by the formula (1) s repl aced by the exenplary
conpound (1)-4 and the phosphorus conpound represented by the fornmula (2)
was replaced with the exenplary phosphorus conmpound (2)-10. 10 Eval uation
was nmade simlarly. The results are shown in Table 15. Exanple 94 An

el ect r ophot 0gkaph{,5 tRBA! RaENRhkEY &1 HBITREN WMAS TH0JUERT da e manner
as in Exanple 43, except 15 that the conpdund represented by the fornula
(1) was repl aggdrhyikhe exenpl ary conpound (1)-10 and the phosphorus
conpound represented by the formula (2) was replaced with the exenplary
phosphor us conpoungxbé@pié. 1Eval uation was made simlarly. The results are
shown 20 in Table 15. Exanples 95 to 97 El ectrophot ographi ¢ photosensitive
menbers were produmadelactirephategiraphdc ahotosExaiiees3hemaepiad hat t he
conpound represented by the formula (1) was 25 replaced with the exenplary
conpounds (1)ptedpged4ianthel pane, mpegpecisydiny Exawglleats exosas: nedet
simlarly. The results are shown in Table 15. 2 2 APR 2002 _ 89 _ Table
15 10 15 Aftekhg gowpgHeét regresensedabyd Foraye ali(dht amdedhsot ent i al
variati on VExanpl e; 89 A-790 A-591 A+892 A+593 A-794 A-1095 A+1596 A+1097
A+10 20 2 2PheRPDEPYS. copproRpdTWeSeCUARHEDY 80 BmonRteade (Gr-GhRAIYr aphi ¢

brovided on | RBISpAOPAEYS ERFRSGRAVALENS: AP EHIEP G A% a Compound
‘("*Ii)cgai ;lrﬁgr&s.r%{‘is%l?)! thfie’ 2bL0MR9 a7 ToRn by 1A P* X ~ C~ R4
10 Example 12
An electrophotographic photosensitive member was
produced in the same manner as in Example 8 except that
the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.7 part
15 and 0.3 part, respectively. Evaluation was made
similarly. The results are shown in Table 2.
Comparative Example 4
An electrophotographic photosensitive member was
produced in the same manner as in Example 8 except that

20 the compound represented by Formula (1) was replaced

with a compound represented by the formula:

21{
1
OH 0-C-C=CH.

H.
£-CyH, —@—-c —@‘t—(}uﬁe

25 CHs CH,

Evaluation was made similarly. The results are shown

in Table 2.



1o wherein Rl represents an al kyl group or an al kenyl group; Rx, R3, R4 and
RS are the sane or different and each represent a hydrogen atom an al kyl
group or an al kenyl group; and X1 and XZ are the sane or different 15 ﬁﬂgZ
each represent a hydrogen atom an al kyl group, an al kenyl group or dn 002
acryl oyl group, provided that X1 and XZ afe Tnot hydrogen atons at the sane
time; and said photosensitive |ayer further containing a phophorus conpound
represented by the following Formula (2): 20 X3 o0-~0~-x4 3 (2) wherein X3
and X4 represent an al kyl group or an al kenyl group. 25 2 2 APR 2002 - 91

2. The el ectrophot L% i PROERSARS Lt isve nmenber according to claim1,
wherein said conpoggésggégégenteg gy Formula (1) has the follow ng

structure: OH ui 5A%He@t%956t§b%a%h‘it%5ho%o%e%§i‘ﬁ%~ﬁemb’ért w11
t ~C5H11 3. The el ectrophot ographi ¢ photosensitive nenber 10 according to

claim1l, whergirBdtakd RROERBOEEMeC AEPARD alse ANt BXAmd b EHoaP ikt has
the following structure: CtCH 3~ 3 d~C~CH3~3 3 15 4. The

el ect r ophot ogthAghcompbahds eppireseatednber Facrowldi (d )t wasl aieplbhcather ei n
sai d conmpound represented by Fornula (1) and said phosphorus conpound
represended byiEbrautamp@hiniaveprkeendeldowyndhst fiocimwle: 20 respectively: 0O
HOHH2O0-CCCHzt-C4dl 9 0~COt-~r 4H9 9 CH3 25 C (Cfis~ s p
0"'~C~(~3~3 3 HsCu-t,

Ho—ST_))-(;H3
HoC,~t
' Evaluation was made similarly. The results are shown
10 in Table 2.
Comparative Example 6
An electrophotographic photosensitive member was
produced in the same manner as in Example 8 except that
the compound represented by Formula (1) was not used.

15 Evaluation was made similarly. The results are shown

in Table 2.



2 2 APR 2002 - 92 5. The el ectrophotographi c photosensitive nenber
according to claim1l, wherein said photosensitive |ayer contains a
charge-transporting material, and the charge-transporting nateri al ié? APR 2002
represented by the 5 formula sel ected frg t he group consisting of the
following Formulas (3) to (5): Arl hLAFB-glt}hCR~~R6 ( 3) Ar2l 10 wherein
Arl and Ar2 each represent an aromatic hydrocarbon ring group; Ar3
represents a dival ent aromati c hydrocarbon ring group or a dival ent

het erocyclic group; R6 represents an al kyl group or an aromatic hydrocarbon
ring group; R- represents a 15 hydrogep gégg] an al kyl group or an aromatic
hydr ocarbon ring group; nis 1 or 2; ang and R~ may conbine to forma
ring when nis 1, Ard4j -Ar6 20 Ars (4) wherein Ar4, Ars and Arb each
represent arf aromatic hydrocarbon ring group or a heterocyclic group, 8 ~9
ACNN ( 3) 25 Ro mwergigeR820c008S8AEStartiydiagen atom or an al kyl
group; RO and Ri o each represent anJalkyl group or an aromatic 2 2 APR
2002 - 93 Hydrocar Smediag Ohaye; I LEghtoarda podeAthepr eagibs iam
aromati ¢ hydrocarbon ring group, a heterocyclic group or -CH=C(R | )Rl z.
where REL and R Z each represent a lhydrogen atom(Van aromati c hydrokarbon
ring group a o heterocyctic group, provided that—RII—=anmd—R-z—are not
hydr ogen at gréxamplée sane tine. 6. |The el ectrophot ographi c photosensitive
menber accoriding to claim5, wherein said charge-transporting 10 materi al
is representled BY Fornul a@(3). 7. The el ectrophot8graphic photosensjtive
menber accorl{ding to claimb5, wherein said charge-fransporting materjal is
represent ed |by rmul a (4?. 15 8. The el eatrophot ographi c phot osensjtive
menber accor(di to claimb5, wherein said charge;%ransporting materjal is
represent ed |by rmul a (2%_ 20 9, Ajprocess cartridge conprising an

el ectr otogrqppic photqﬁensitive menber and agléeast one neans se| ected
fromthe grjup consi sting of a charging neans, a devel opi ng neans and a
cl eani ng nmeans;, 25 sai d ejectrophot ographi c photggensitive nmenber and at

| east one of| said neans being suppofted as one unit and bei ng detachably
mount abl e t o ddiepdPh i PO xShpB8: 2 2 APR 2002 - 94 el ectrophot ogr aphic
apparatus; and
4 C +45
5 C -30
15 6 B -35
Example 13

A conductive layer, an intermediate layer and a
20 charge generation layer were formed successively on a
support in the same manner as in Example 1 except that
the charge-generating material was replaced with 5

parts of an azo pigment represented by the formula:
@—Huoc o Yy mw L)
25 C2Hs N=NN=N ©)  Calis
HN-O)
©

C1 C1




sai d el ectrophot ographi ¢ photosensitive nmenber conprising a support and a
phot osensitive lLayer provided on the support; 5 said photosensitive |ayer
cont ai ni ng a conpound which is represented by the follow ng Formul a2 %PR 2002
OXa ~ OX 2 (1) RS RL Rs |10 wherein R1 regresents an al kyl group or an

al kenyl group; R2, R3, R4 and R5 are the Sare or different and each
represent a hydrogen atom an al kyl group or an al kenyl group; and Xl ~and
XZ are the sanme or different 15 and each represent a hydrogen atom an

al kyl group, an al kenyl group or an acryl oyl group, provided that X1 and XZ

are not hydrogen ajayg ab LABr§RAMRAnTporand Al d ARt esansidd ve | ayer

further containing a phophorus “conmpound represented by the foll ow ng

Formula (2); 2Ri&RnBs® of %04pd ik WashRid) i3 thy othd eRifissntagni Rl kyl
group or an al kenyl 25 group. - 95 10. An el ectrophotographi c apparatus
conpri si ng anEgbfpieophekeegpaphhatphbleosmsitdyipss Eber, a chargi ng neans,
an exposure neans, a devel oping neans and a transfer neans; 5 said

el ect r ophot ogchphyge-piranespersihgy eartentier] scorged diheyedswErE t and a

phot osensitive | ayer provided on the support; said photosensitive |ayer
contai nihg a teppsaard whitth 10s pramse odnttdd lexeantpd Sy [tovianyleorimeg a (1): 10
OXa ROXz (1) Rs RL Rs wherein Rl represents an al kyl group or an al kenyl
group; Rz, R3compound K4)afe t ABusamanoelgatrephatogr@nrdbdeh represent a
hydrogen atom an al kyl group or an al kenyl_ group; and X1 and Xz are the
same or diffePBRECSCDSABRVEOHSTRRY WASHPFOHESSt a hydrogen atom an al kyl

ot hycrogen at o OSEABnEPEaRL SEIFEPha TR AHR B RS Ve Tayer 1 ur her
contal 1 19 & JURRNST U5, SOMMMILCRLRATLSA Y EIP Lld ot et (2):
group. ;3o manner as in Example 1. The results are shown in Table
3.
Example 14
An electrophotographic photosensitive member was
produced in the same manner as in Example 13 except
15 that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-7. Evaluation was
made similarly. The results are shown in Table 3.
Example 15
An electrophotographic photosensitive member was
20 produced in the same manner as in Example 13 except
that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-12. Evaluation was
made similarly. The results are shown in Table 3.
Example 16
25 An electrophotographic photosensitive member was

produced in the same manner as in Example 13 except

that the triarylamine compound was replaced with the
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produced in the same manner as in Example 13 except

that the compound represented by Formula (1) and the
5 phosphorus compound were used in an amount of 0.7 part
and 0.3 part, respectively. Evaluation was made
similarly. The results are shown in Table 3.
Comparative Example 7
An electrophotographic photosensitive member was
10 produced in the same manner as in Example 13 except
that the compound represented by Formula (1) was

replaced with a compound represented by the formula:

2 H
1
0 0-C~C=CH-

iz
15 t-C,H, —@——C —@-t—CuHS

CHs CH,

Evaluation was made similarly. The results are shown
in Table 3.
Comparative Example 8

20 An electrophotographic photosensitive member was
produced in the same manner as in Example 13 except
that the compound represented by Formula (1) was
replaced with a compound represented by the formula:

HoCu-t

25 HO CHQ
HoCy~t

Evaluation was made similarly. The results are shown



10G

10(309310%& () -1 7Z10%&' () - y510%& () - YNAELCE&IF10%8310%&' () - : 10%&' () -' 10%&
"()-1109%& ()-10%& ()-S10%&k' () -#CvaBbC&F10%&' 109%&' () - y# 10%&' () -! 1?%8“)@)2302
10%& ()-y '10%& ()-!y ! 10%00& ()-/CdedE:lglq
10:nﬁ0%&f()-,8Gﬂ0%&f()-L6Nl10%&f()-.310%§ ()-,110% ()-%09%& ()-efl yNsrP./!
$sSFUL0YBD8&L ()-!110% & ()-!+&s3"10%>& ()-3 !&s3"10%h& ()-3 '10%

h& ()-f10% h& ()- 105mFxCt}[<./!$sF% ' "10% 9& ()-e!ld[' "10%& ()-e%d0%

h& ()-33"10%!& ()-@i33"10%& () - @sFU0%h& ()-tH m

bCl $sFW 1090 &5 ) TablE0%& ()-10 h10 hl10 h8310% h& ()-. "10% & ()--!'i.
"109& ()-- !PT WES\ D bC $sTK 0% ()- A %0% ()- F %0%& () -

T109%& () -!C "9 10%&mpariatQ b Bamdfiet\B~$$$$) [ <1C!

10T9610%& () -!19f2: 109 T& ()-&010%I& ()-!'):"10%& ()- !):"10%& ()- 9", 1099 &
() - $$$3$%06 %rKC!  1@NH9 elledtreopbidt ograpHiW-PHg e B4 e -l (yas

(109%4&' ()- 10T 10T" %% % %884 [ OKC! 10T! Y 109KK& ()-!'Y 10%H& ()-Y

10%4&' () - 3 10¥@d@red3 ih)%Has sEmel Mannsr) @WeHE I{ )EXammber 882 &3(oet 1070
1094& () -!d $109NN& ()-3 !'n” $10%HNH& () -3 !1‘$10%1H1H&'(?-3 y# 10%4& ()-!Y
10%&&&j(5_?&A&pgz&ﬁa&&&@p@9gpd represented by Formula (1) was not

used. Evaluation was made similarly. The results are

shown in Table 3.

Table 3
10 After 5,000 sheet running
Smeared image Light-area potential variation
(V)
Example:
13 A 0]
15 14 A -5
15 A 0
16 A -10
| 17 A +5
18 A +10
20 19 A +5
20 A -5
21 A +5
Comparative Example:
7 B +45
25 8 c ~20
9 B -25
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Example 22
The procedure of Example 8 was repeated until the
charge generation layer was formed.
Next, a charge transport layer was formed in the
5 same manner as in Example 13 except that the
charge-transporting material was replaced with the
exemplary triarylamine compound (4)-8. Thus, an
electrophotographic photosensitive member was produced.
On the electrophotographic photosensitive member
10 thus produced, evaluation was made in the same manner
as in Example 8. The results are shown in Table 4.
Example 23
An electrophotographic photosensitive member was
produced in the same manner as in Example 22 except
15 that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-22. Evaluation was
made similarly. The results are shown in Table 4.
Example 24
An electrophotographic photosensitive member was
20 produced in the same manner as in Example 22 except
that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-46. Evaluation was
made similarly. The results are shown in Table 4.
Example 25
25 An electrophotographic photosensitive member was
produced in the same manner as in Example 22 except

that the triarylamine compound was replaced with the



#1098 () -z
&0109%& () - M 408010%

 H#10% /& ()-z' ' ((((}[9CCH 1!!!$P&O10%& ()-M &010%SS& ()-M |

- & ()-ML(I(Qd(V(((}[9uV7! 1111910% : & g)- 1 CO10% #}#& ()-!1 10%
109& ()-SMLO% & ()-9s 10% & () - (((((((zX6uv7!

111 109 ()-! QLOYR ()-!V10%} & ()-!Sm 1098MN& ()-!Sm

10%: & ()-910% & ()-(())")5)?)| Z; uv7!

111 YY+10% & ()-!N'10%: & ()-z! OLL$1098B& ()-!LL$10% Z: Z& () - 910% & () -

& ()-M &010% & () - M &010%888&' () - M (((() (+(. (1(uV7!
111# 10% & ()-S 10% & ()- s10% & ()-(nmL0% & ()- 10- - 10- - 10- 7&-'2?3%

0%
12667

+@LO%E () - ?) | pikpiapMaby ] ei)iseh1 aldinél @¥ink ourdVk@2%-& 1(.) - ‘Bl Ya% i vk 10:
10: s940% & ()- &10% & ()-))) *S*' +X+dEeF!

111S10% & () - 4084 &1Milarl% &The &ML )ar® shown in Table 4.
10% & ()-S10% & ()- X++++ $. % & ', dYNC 1!! 10t 10t

10t #10% & () -! 10% Ex@mpd 8068 () - &10% & ()-F10% & ()-',4,;,T,d, h,, ~<YNC!

1t

ly109%@ @ & ()--!PL10% h h& ()-s![L10%R&& ()-s&l

10

15

20

25

An electrophotographic photosensitive member was
produced in the same manner as in Example 22 except
that the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.3 part
and 0.7 part, respectively. Evaluation was made
similarly. The results are shown in Table 4.

Example 27

An electrophotographic photosensitive member was
produced in the same manner as in Example 22 except
that the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.7 part
and 0.3 part, respectively. Evaluation was made
similarly. The results are shown in Table 4.

Comparative Example 10

An electrophotographic photosensitive member was
produced in the same manner as in Example 22 except
that the compound represented by Formula (1) was

replaced with a compound represented by the formula:

R H
]
OH 0-C-C=CH>

H.
t-C,H, —@—C —@-'t-CuHs

CH CHi;

Evaluation was made similarly. The results are shown

in Table 4.
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( Evaluation was made similarly. The results are shown

i}

10 in Table 4.
Comparative Example 12
An electrophotographic photosensitive member was
produced in the same manner as in Example 22 except
that the compound represented by Formula (1) was not
15 used. Evaluation was made similarly. The results are

shown in Table 4.
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After 20,000 sheet running
Smeared image Light-area potential variation
(V)
Example:
22 A 0
23 A +5
24 A -10
25 A 0
26 A ~5
27 A +5
Comparative Example:
10 C | +50
11 B | -35
12 C +5
Example 28

An electrophoto
produced in the same

that the triarylamin

graphic photosensitive member was
manner as in Example 13 except

e compound was replaced with the

exemplary styryl compound (3)-5.

On the electrophotographic photosensitive member

thus produced, evalu
as in Example 1.

The results are

ation was made in the same manner

shown in Table 5.
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An electrophotographic photosensitive member was
produced in the same manner as in Example 28 except
that the styryl compound was replaced with the

5 exemplary styryl compound (3)-8. Evaluation was made
similarly. The results are shown in Table 5.

Example 30

An electrophotographic photosensitive member was
produced in the same manner as in Example 28 except

10 that the styryl compound was replaced with the
exemplary styryl compound (3)-10. Evaluation was made
similarly. The results are shown in Table 5.

Example 31

An electrophotographic photosensitive member was

15 produced in the same manner as in Example 28 except
that the styryl compound was replaced with the
exemplary styryl compound (3)-14. Evaluation was made
similarly. The results are shown in Table 5.

Example 32

20 An electrophotographic photosensitive member was
produced in the same manner as in Example 28 except
that the styryl compound was replaced with the
exemplary styryl compound (3)-21. Evaluation was made
similarly. The results are shown in Table 5.

25 Example 33

An electrophotographic photosensitive member was

produced in the same manner as in Example 28 except
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10,y0 1P3& ()- Example 35

An electrophotographic photosensitive member was
produced in the same manner as in Example 28 except
that the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.3 part

15 and 0.7 part, respectively. Evaluation was made
similarly. The results are shown in Table 5.

Example 36

An electrophotographic photosensitive member was
produced in the same manner as in Example 28 except

20 that the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.7 part
and 0.3 part, respectively. Evaluation was made
similarly. The results are shown in Table 5.

Comparative Example 13

25 An electrophotographic photosensitive member was
produced in the same manner as in Example 28 except

that the compound represented by Formula (1) was
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Comparative Example 14
‘ An electrophotographic photosensitive member was
10 produced in the same manner as in Example 28 except
that the compound represented by Formula (1) was

replaced with a compound represented by the formula:

HoCu-t
HO CHs
15 Hs G, -t
Evaluation was made similarly. The results are shown
in Table 5.
Comparative Example 15
An electrophotographic photosensitive member was
20 produced in the same manner as in Example 28 except

that the compound represented by Formula (1) was not
used. Evaluation was made similarly. The results are

shown in Table 5.
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Example:
28 A -10
29 A +5
30 A 0
10 31 A -5
32 A +10
33 A -5
34 A +5
35 A -5
15 36 A | +5
Comparative Example:
13 B +45
14 c +25
15 B -35
20
Example 37
An electrophotographic photosensitive member was
produced in the same manner as in Example 22 except
25 that the triarylamine compound was replaced with the

exemplary styryl compound (3)-3.

On the electrophotographic photosensitive member
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Example 38

An electrophotographic photosensitive member was
produced in the same manner as in Example 37 except
that the styryl compound was replaced with the
exemplary styryl compound (3)-11. Evaluation was made
similarly. The results are shown in Table 6.

Example 39

An electrophotographic photosensitive member was
produced in the same manner as in Example 37 except
that the styryl compound was replaced with the
exemplary styryl compound (3)-22. Evaluation was made
similarly. The results are shown in Table 6.

Example 40

An electrophotographic photosensitive member was
produced in the same manner as in Example 37 except
that the styryl compound was replaced with the
exemplary styryl compound (3)-31. Evaluation was made
similarly. The results are shown in Table 6.

Example 41

An electrophotographic photosensitive member was
produced in the same manner as in Example 37 except
that the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.3 part
and 0.7 part, respectively. Evaluation was made

similarly. The results are shown in Table 6.
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410% & () - f 2, theg &te- campdupdagepfegented! by Formula (1) and the
5 phosphorus compound were used in an amount of 0.7 part
and 0.3 part, respectively. Evaluation was made
similarly. The results are shown in Table 6.
Comparative Example 16
An electrophotographic photosensitive member was
10 produced in the same manner as in Example 37 except

that the compound represented by Formula (1) was

replaced with a compound represented by the formula:

0OH
o 0-C-Coch,
15 t-C.H, ‘@‘CZ—@-t—Cuﬂs
CHs ¥: 6
Evaluation was made similarly. The results are shown
in Table 6.
Comparative Example 17
20 An electrophotographic photosensitive member was
produced in the same manner as in Example 37 except
that the compound represented by Formula (1) was

replaced with a compound represented by the formula:

Ho Cu -t
HO CH,
HoGu~t

Evaluation was made similarly. The results are shown

25
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5 that the compound represented by Formula (1) was not

used. Evaluation was made similarly. The results are

shown in Table 6.

Table 6
10 After 20,000 sheet running
Smeared image Light-area potential variation
(V)
Example:
15 37 A 0]
38 A +5
39 A -10
40 A -5
41 A -5
20 42 A +5
Comparative Example:
16 c +40
17 B -35
18 c +5
25
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An electrophotographic photosensitive member was
produced in the same manner as in Example 1 except that
the charge-transporting material was replaced with 9
parts of a triarylamine compound represented by the

formula:

and 1 part of a styryl compound represented by the

formula:

sc—@\
1c~0)Y’

Evaluation was made similarly. As the result, no

N—@-CH

smeared images occurred and the variation of light-area
potential was -5 V.

Examples 44 to 48 &

Comparative Examples 19 to 21

Electrophotographic photosensitive members were
produced in the same manner as in Examples 1 to 5 and
Comparative Examples 1 to 3, respectively, except that
the phosphorus compound was not used and the compound
represented by Formula (1) was used in an amount of 1
part. Evaluation was made similarly. The results are

shown in Table 7.
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After:
2,000 sheet running 5,000 sheet running
5 Light-area Light-area
Smeared potential Smeared potential
image variation image variation
(V) (V)
Example:
10 44 A 0 A +5
45 A -5 A -10
46 A 0 A +5
47 A +5 A +10
48 A -5 A -10
15 Comparative Example:
19 B +40 Cc +45
20 C -25 C -35
21 C 0 C -10

20
Examples 49 to 51 and
Comparative Examples 22 to 24
Electrophotographic photosensitive members were
produced in the same manner as in Examples 8 to 10 and
25 Comparative Examples 4 to 6, respectively, except that

the phosphorus compound was not used and the compound
represented by Formula (1) was used in an amount of 1
part. Evaluation was made similarly. The results are

shown in Table 8.
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10@10%&'()-s,lO%&'()-10%&'()-|10%&'()t-10%&'()-&
er.

10% & ()-r{{{| <l ql 6}dEM21 1 10 AL
10,000 sheet running 20,000 sheet running
5 Light-area Light-area
Smeared potential Smeared potential
image variation image variation
(V) (V)
Example:
10 49 A +5 A +5
50 A 0 A -5
51 A -5 A -10

Comparative Example:

22 C +45 C +50
15 23 C -30 C -40
24 C -5 C -20

Examples 52 to 58 &
20 Comparative Examples 25 to 27
Electrophotographic photosensitive members were
produced in the same manner as in Examples 28 to 34 and
Comparat;ve Examples 13 to 15, respectively, except
that the phosphorus compound was not used, the compound
25 represented by Formula (1) was used in an amount of 1
part and the charge transport layer was formed in a
layer thickness of 21 um. Evaluation was made
similarly.

The results are shown in Table 9.



101 9%40% & ()-t#10% & ()-!&10% & ()-10% & ()-s10% & () -

10% & ()-6}1}}}}(~\~dEMP1 1 10

109610% & ()-Y4:10% & ()-y2S10% & ()-010% & ()-.10% & ()-,"10% & () -\ ~~~~~~
~8bC 1 10 1 10% U& ()-&10% U& ()-S3MLO% Y& ()- 10" 10° 77 APR 200
10°910% & ()-8&10% & ()-8Ky!dEbC 1 10 1F10% U& ()-s'  nl0% U&' () - &10%

U& ()-9Yg 10% U& ()-y10% U& ()- 10% U& ()-! TdEbC 1 10 1$10% U& ()-""10%

U& ()-210% U& ()-s"10% U& ()-y10% U& ()-110% U& ()-.] aBbC 1 10 1/z10%

U& ()-.410% U& ()-y,, GL0%

Table 9
After:
2,000 sheet running 5,000 sheet running
5 Light-area Light-area
Smeared potential Smeared potential
image variation image variation
(V) (V)
Example:
10 52 A -5 A -10
53 A +5 A +5
54 A 0 A +5
55 A -10 A -10
56 A +5 A +10
15 57 A -10 A -10
58 A +5 A +5
Comparative Example:
25 B +40 c +60
26 Cc +25 cC +30
! 20 27 Cc -5 c -20

Examples 59 to 62
Electrophotographic photosensitive members were
25 produced in the same manner as in Examples 37 to 40,
respectively, except that the phosphorus compound was
not used and the compound represented by Formula (1)
was used in an amount of 1 part. Evaluation was made

similarly. The results are shown in Table 10.



U& ()-!8& 9%40%JUE ()- (10% U& ()-&10% U& ()- 8ndYNC 1 10 1 10 U 10 U 10
UL910% U& ()-1710% U& ()-yy5s! 10% U& ()-3z10% U& ()-1ml0% U& ()-")aw <YNC 1
10'i,"10% . & ()-!i,"1000JU& ()-!","10%&' ()-LL10%V& ()-, MLO%VE' ()-' LI 109%V& ()
-G*?YNC 1 10!>' "10%B& ()-n!x>' 22 APR 2002
" 109 () - n+YYLO%VE ()-"1090R& () - T! n" T09&° (J- T, " 10%v& () - Ohr st u} 0aS4 1

1' sZ10% h& ()- 10SS 10SS

10SS! | k2" 10%8S&' () - N | k2" 109 } & () - N9O* 10%V&' () - +. 10%V&' () -, bdEaS4 1

1' sZ10L! 10% h&' () - &10% h&' () - &10% h& () - &10% h& ()-&910% h& ()- SMLO%

h& ()-5XeaBaS4 1 J?%% ' () - @0% h& ()-! KOf 109khkh& ()-YL10% h& ()- & 10%
h& () - &F10% h& () -7 1' sZ&&' F10% h&' () - &%4.0% h& () - f #@ 10%

2 ()L O S PEdBoCpstetef e (s 10%
1'sZ sml0% &dhdsduced in the same manner as in Example 59 except
that the styryl compound was replaced with the
5 exemplary styryl compound (3)-37. Evaluation was made
similarly. The results are shown in Table 10.
Comparative Examples 28 to 30
Electrophotographic photosensitive members were
produced in the same manner as in Comparative Examples
10 16 to 18, respectively, except that the phosphorus
compound was not used and the compound represented by
Formula (1) was used in an amount of 1 part.
Evaluation was made similarly. The results are shown

in Table 10.

15



10 h 10 h 10 h&9310% h& () - &710% h& ()-6"10% h& () - &3410% h& () - $\ dEnbC 1

1' $79710% & () - &10% & () -

310% & ()-, 10% & ()-&L10% & () - SMLO% & () - 2R} ~?2nbC 1

1'10% & ()-F10% & ()-! mlo%x& ()-!vnlQ%g&-()-910% & ()--10% & () - ' >MNPR1AD
1 1'010% & ()-.10% & ()-,!10% & ()- YOF10% & ()-s# 10% & ()-!nL0% & ()-rsS4 1
1L109%VE ()- @109%V& ()- 101 PIP 10l PIP 101 PI P! 984S10% Pl P& () - F!

p34S109%@E& () - Ff 210% & ()-3faBrsS4 1

1L1f 109VE () - YLO%VE () - 109%VE () - 9S109%VE ()-!x9 &@ 109" & () - &@ 109%VE () -
WXOr S4 1 Ly#f 109K ()-! 109K ()-! 10%516&10)-! 10% = & ()-!

10% ¢)c& ()-10 10%/&|v&&'() aj}SaBrS4 1

1. F109%v&' () - < g A0%V&' ()-S
" #$1xnmbC 1 1(L210@6&f()- 10M 10M 10N&910%W& () &BIO%W& () &6
"10%V& ()-.Fl10%W&' ()-si18p<Dr2nb 2 %) a
"19@6r&:() H! L# "109%& ().-.}10910% & () -f MLOY Y7an 1 1!'x."109%& ()-f
Q " 10% ()-1' &310%&@&4—&%—}@@—%\3 eif;ﬁz%_ & 1S4
Smeared potential Smeared potential
image variation image variation
(V) (V)
Example:
10 59 A +5 A +5
60 A 0 A +5
61 A -10 A -10
62 A -5 A -10
63 A 0 A +5
15 Comparative Example:
28 C +30 C +45
29 C -50 C -60
30 C -5 C -20
20
Example 64
An electrophotographic photosensitive member was
produced in the same manner as in Example 52 except
that the styryl compound was replaced with the
25 exemplary triarylamine compound (4)-5. Evaluation was

made similarly.
The results are shown in Table 11.
Example 65

An electrophotographic photosensitive member was



1 1,:109% ()- (1109 ()- 10 10 10's’1Y7 109 ()-3! 1Y7

109& ()-3."10% & ()-f-bnxdErsS4 1 1,:10GLOY ()- GLOY ()-!109%& ()- 109%& ()- 3
10%&: ()-S: 109 ()-V+z[ <S4 1 1¢ 109 ()-!109% ()-109% ()-! "10% 7} 7& §)psR iy

"100xx& ()-! "10%& ()- +MMEr S4 1

1. 109 () - y, " 109! () - +GLO%! () - @MlO%&' (Y“L"™109%: () - 940%: () - Di opgry~pQ 1

910938 () - MLO%GE ()- 10:: 10: 1y0' 10% : & () -f

y0' 10% & ()-f!y0' 10%& ()-f7Cz[<pQ2 1 Y109G& ()-' 109G& ()-! OF

109GHGHE ()-!'F 10%-& ()-! "F 10947& ()-,' 109%G& ()-CMLY >p@ 1

| Oyys! 10% (pripiieb0YRK thie RS sl UK sl PO (dxcept

LEAOYSSE ()-V/}r<p@ 1 ! yF4"10%5G& () - s0910%3& () -s09109%& () -!iy*
"109& ()-!dy*thi@%che Eri&r31eHERe )oomgtfund was replaced with the
F"Y10% & ()- @10% & ()-"'sm0% & ()- 10G
exemplary triarylamine compound (4)-9. Evaluation was
made similarly.
5 The results are shown in Table 11.
Example 66
An electrophotographic photosensitive member was
produced in the same manner as in Example 64 except
that the triarylamine compound was replaced with the
10 exemplary triarylamine compound (4)-11. Evaluation was
made similarly.
The results are shown in Table 11.
Example 67
An electrophotographic photosensitive member was
15 produced in the same manner as in Example 64 except
that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-20. Evaluation was
made similarly.
The results are shown in Table 11.
20 Example 68
An electrophotographic photosensitive member was
produced in the same manner as in Example 64 except
that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-39. Evaluation was
25 made similarly.

The results are shown in Table 11.

Example 69



10G 10G710%&' () - Y(Z109%& ()-.fdBbC 1 ! D10% #F #& ()-510% & () - &z
10% & ()-Y1I0% & ()- M0% & ()-@0% & ()-7CyaBbC 1
F#"10% & ()-!'MLO% & ()-10% & ()-10% & () - 10%&'()-!@10%‘&'()-&->/2V21EBR:2002
1.10% & ()-,10% & ()-)10% & ()-) 10% x&_( )}g-' 910% & () -1 %10% & () - v: opqdE: /
10°
10°910% & ()-810% & ()-96"10% & ()-Y4'10% & ()-y210% & ()-010% & ()-qryxY:/
10 S 10% & ()- s10% & ()-S10% & ()-s' YI0% & ()-9s10% & ()-fMLO% & () -
10°i01/ '3 h h10% & ()- h10% & ()- h10% & ()-' h10% & ()- h10% & ()-#
10% & () -pQe/ h13% &lertrapdtdgraphi)Phoosensdi ti vl Wenbdy -wad 0% & () -
h10% & ()- | R3/
produced in the same manner as in Example 64 except
that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-47. Evaluation was
5 made similarly.
The results are shown in Table 11.
Example 70
An electrophotographic photosensitive member was
produced in the same manner as in Example 64 except
10 that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-60. Evaluation was
made similarly.
The results are shown in Table 11.
Comparative Examples 31 to 33
15 Electrophotographic photosensitive members were
produced in the same manner as in Comparative Examples
25 to 27, respectively, except that the styryl compound
was replaced with the exemplary triarylamine compound

(4)-5. Evaluation was made similarly. The results are

20 shown in Table 11.



h10% & ()- h10% & ()-'3 h( h10% & ()- h10% & ()- h10% & ()-'3 hkMB/
h10% & ()-'3 h h10% & ()-( h10% & ()- h10% & ()-'3 h h10% & ()- "&*KL./'3
h h10% & ()- h10%& ()-( h10% & ()-'3 h h10% & ()- h10% & ()-*, . 12>GHoREk
h10% & ()- h10% & ()- h10% & ()-'3 h h10%,& ()- h10% & ()-

h10% & ()-H KMORTVgM / h10% & ()-) h10% & ()-' 3 h h10% & ()- h10% & ()-
h10% & ()-'3 hVZ[]_cdekM4/ h10% & ()-' 3

Table 11
After:

2,000 sheet running 5,000 sheet running

5 Light-area Light-area

Smeared potential Smeared potential

image variation image variation
(V) (V)

Example:
10 64 A +5 A +5
‘
65 A -5 A -10
66 A 0 A +5
67 A +10 A +15
68 A -5 A -5
15 69 A -10 A -10
70 A +5 A +10
Comparative Example:

31 B +40 Cc +50
32 C -25 Cc ~-30
20 33 Cc +5 C +10

Example 71
An electrophotographic photosensitive member was
25 produced in the same manner as in Example 59 except
that the styryl compound was replaced with the
exemplary triarylamine compound (4)-8. Evaluation was
made similarly. The results are shown in Table 12.

Example 72



h h10% & ()- h10% & ()- h10% & ()-'3 h h10% & ()-eq|[:4/ LYATIOW& ()- 96
1099& ()-% Y y21098& ()- Y O1098& ()- F .1098& ()- ,1098& ()- & evU4d " Z10% )
& ()- ,MO0%) & ()- '9710%) & ()- 10940%40% 9109%& ()- 810%8& ()- ei\’z\’APR“l\ﬁﬁ
#1098& ()- #10% )& ()- 10%) & ()- 10% )g®()-  10%) & ()- , &10%

& ()-WS8[[:vUs )10%) & ()- 9'Y10%) & ()- YU0%) & ()- # "10%) &'()
10%) & ()-t ,10%) & ()-8M,|[:vU4 F4110% o' Y

An electrophotographic photosensitive member was
produced in the same manner as in Example 71 except
that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-27. Evaluation was

5 made similarly. The results are shown in Table 12.

Example 73

An electrophotographic photosensitive member was
produced in the same manner as in Example 71 except
that the triarylamine compound was replaced with the

10 exemplary triarylamine compdund (4)-43. Evaluation was
made similarly. The results are shown in Table 12.

Example 74

An electrophotographic photosensitive member was
produced in the same manner as in Example 71 except

15 that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-58. Evaluation was
made similarly. The results are shown in Table 12.
Example 75
An electrophotographic photosensitive member was
20 produced in the same manner as in Example 71 except
that the triarylamine compound was replaced with the
exemplary triarylamine compound (4)-69. Evaluation was
made similarly. The results are shown in Table 12.
Comparative Examples 34 to 36
25 Electrophotographic photosensitive members were
produced in the same manner as in Comparative Examples

28 to 30, respectively, except that the styryl compound



& ()- y2@0%) & ()- OF10%) & ()- .10%) & ()- ,10%) & ()- *,10%)

& ()-,dvU4 10% & & ()-s YI0% & & ()-310 ) 10 ) 10 ) 9@0%) & ()- 8Y10%)
& ()- F4110%) & ()-(2c|[:vUs ff"10% & & ()- MO0% & & ()- 10% & & ( 2 APR 200
10% & & ()- 10% & & ()- !10% & & ()-&4L| gQvUs "' 10% & & ()-!ky 109 .é\'()-
y 10% & & ()- y 10%& ()- 10% & & ()- FZ10% & & ()-iu$H [: vUs
210% & & ()- O0GLO% & & ()- .GL0O% & & ()- f-110% & & ()- +10% & & ()-
@10% & & ()-HvU4 s&I0% & ()- @10% & ()- L' Z10% & () - 10k"k10k"k10k"K
f4109%" k& ()-mf410% & & ()-m-|[:vU4 9 10%@ @& ()- 109 & ()- &3"10% & ()-
3 MIO% & ()- @aMloegleped @AY the c@eRilaryUdrilaril%nd'ne) cdnbolifg & ()- i!
"10% & ()- FL0% & ()- 3MOW & ()- @OW& ()-TG |[:-410) 910% & () -

,8810% & ()- 4108& (Evadwativhswas medel Glms Iarly ) MIDE) & ceultAdbo)
Y10%) & ()- SMLO%) & ()- s10%) & ()- @10%) & ()- 'ml0%) & ()-

10) 10) 71 | [ : A4sbpwnidom, Fable 12.

Table 12
5
After:

10,000 sheet running 20,000 sheet running

Light-~area Light-area

Smeared potential Smeared potential

10 image variation image variation
(V) (V)

Example:
71 A -5 A -5
72 A 0 A +5
15 73 A +10 A +10
74 A +5 A +10
75 A 0 A +5
Comparative Example:
34 C -30 C -50
20 35 C +50 Cc +55
36 C -5 Cc -30
Example 76
25 An electrophotographic photosensitive member was

produced in the same manner as in Example 52 except
that the styryl compound was replaced with the
exemplary hydrazone compound (5)-3. Evaluation was

made similarly. The results are shown in Table 13.



& ()- @0%) & ()- "ndo%a)a& ()- 10%) & ()- 910%) & ()- 10%)

& ()-<t]|obUs10 'LI10%) & ()-10) 10 ) 10 ) 19%0%) & ()- s!110%) & ()-
F10%) & ()- M0%) & ()- /|[;bU4l0 a*10% ) & ()-7 y# 10%) & ()- yf %O%R)2
& ()- s10%) & ()- s10%) & ()- "10% _ g, _ 21 APR2002

Example 77
An electrophotographic photosensitive member was
produced in the same manner as in Example 76 except
that the hydrazone compound was replaced with the
5 exemplary hydrazone compound (5)-6. Evaluation was
made similarly. The results are shown in Table 13.
Example 78
An electrophotographic photosensitive member was
produced in the same manner as in Example 76 except
10 that the hydrazone compound was replaced with the
exemplary hydrazone compound (5)-12. Evaluation was
made similarly. The results are shown in Table 13.
Example 79
An electrophotographic photosensitive member was
15 produced in the same manner as in Example 76 except
that the hydrazone compound was replaced with the
exemplary hydrazone compound (5)-17. Evaluation was
made similarly. The results are shown in Table 13.
Example 80
20 An electrophotographic photosensitive member was
produced in the same manner as in Example 76 except
that the hydrazone compound was replaced with the
exemplary hydrazone compound (5)-23. Evaluation was
made similarly. The results are shown in Table 13.
25 Example 81
An electrophotographic photosensitive member was

produced in the same manner as in Example 76 except



) & ()-/\ abclmil-4a*10%) & ()-71a*10%) & ()-7'T )a*10%) & ()-7a*10%)
& ()-7a*10%) & ()-7a*10%) & ()-7mogsvwyfH, 4a*10%) & ()-7'T ))a*10%)

&'() 7a*10% ) & ()-7a*10%) & ()-7'T )a*10%) & ()-7y{}~eE, 4a*10% )

& ()a*10%) & ()-7a*10%) & ()-7a*10% )- & )~7'T )a*10%) & ()- 7a*1g}5‘\PR2002

10

15

that the hydrazone compound was replaced with the
exemplary hydrazone compound (5)-35. Evaluation was
made similarly. The results are shown in Table 13.

Example 82

An electrophotographic photosensitive member was
produced in the same manner as in Example 76 except
that the hydrazone compound was replaced with the
exemplary hydrazone compound (5)-44. Evaluation was
made similarly. The results are shown in Table 13.

Comparative Examples 37 to 39

Electrophotographic photosensitive members were
produced in the same manner as in Comparative Examples
25 to 27, respectively, except that the styryl compound
was replaced with the exemplary hydrazone compound
(5)-3. Evaluation was made similarly. The results are

shown in Table 13.



()-7hL 4a*10%) & ()-7a*10%) & ()-7'T )a*10%) & ()-7a*10%) & ()-7a*10%
) & ()-7"T )iK+da*10%) & ()-7'T )a*10%) & ()-7a*10%) & ()-7a*10%)
& ()-7'T )a*10%) & ()-7eE+4a*10%) & a*10%) & ()-7a*10%) & ()- 7a*120&8f§2002
& ()-7'T )-a*10%) & ()-7a*10%) & ()- ZhBkd -@ 10% +*

Table 13
After:
2,000 sheet running 5,000 sheet running
5 Light-area Light-area
Smeared potential Smeared potential
image variation image variation
(V) (V)
10 Example:
76 A 0 A +5
77 A +5 A +10
78 A -2 A -5
79 A 0 A 0
15 80 A +10 A +10
81 A -3 A -5
82 A -5 A -10
Comparative Example:
37 c +28 c +35
! 20 38 B -45 Cc -60
39 C -10 C -30
Example 83
25 An electrophotographic photosensitive member was

produced in the same manner as in Example 59 except
that the styryl compound was replaced with the
exemplary hydrazone compound (5)-10. Evaluation was

made similarly. The results are shown in Table 14.
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109%8& ()-! 6 109&& ()-

An electrophotographic photosensitive member was

produced in the same manner as in Example

83 except

10 that the hydrazone compound was replaced with the

exemplary hydrazone compound (5)-20. Evaluation was

made similarly. The results are shown in

Example 86

Table 14.

An electrophotographic photosensitive member was

15 produced in the same manner as in Example

83 except

that the hydrazone compound was replaced with the

exemplary hydrazone compound (5)-25. Evaluation was

made similarly. The results are shown in

Example 87

Table 14.

20 An electrophotographic photosensitive member was

produced in the same manner as in Example

83 except

that the hydrazone compound was replaced with the

exemplary hydrazone compound (5)-33. Evaluation was

made similarly. The results are shown in

25 Comparative Examples 40 to 42

Table 14.

Electrophotographic photosensitive members were

produced in the same manner as in Comparative Examples
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01 105%a1pptign ¥agoR@de) SLirddRELY)-- | TOEREESUUtEIURE' () - ! #
YR&' ()-!10%8& ()-!109%&& ()-!109%&& ()-!#3

Wbl 180

UNVEME! () -

-1109&& () -1 #3

%t10&10&10&10%&&" () - ! #3

3 109VEME () -

S10%VBM&' () - s109VERM&' ()- , MLOYVEME ()- s' mLO%VEME' ()-}Gx|[: W=10%
yS! 10%BM.' ( y=—sMtONVEME )~ GAVENE )=V OSVEIVE )= O VEME )=
109VBME () - T|[: W=10% %4 10%ENE ()- y#L,LQUWMEME ()- | 10WVEME () -

: 10%VBME. () - 10%/&N&*ﬁr‘3roefmﬁfrﬁﬁ%ﬁ%£mmm@m&m—ﬁf——
-Z109EBME ()1 Y, S 109YBHEO ( shee tSLAUNEME () - 2@ BOYEME L) Tunnin

' 410%vBME. () - Ey| [ NAZTONMEMIO VENE GNENG -6 LOVVEIVE -, 8 area
yL6s! 10P0VBME| () - | 416/@E&MBA( ) - pdeea MBI () - sRiehireliA4 19 otbdidid& () -

1098&' ()- , 310%& () imh§A0%OR Ebri&'tlaw&' () itha@l 0%& va)ijaitdidn NA4LO
8z10W& ()- &I0W& ()- :109& ()- ,10%& (|)- 1098& ()-t

L10%O&' ()-H{$|[: NAA10 & 10%0&' () - (VMOWR |()- 9't 10%W& () {VAYIZI10%®& () -
y#109%8&' ()- 1109& ()-$X [: NAA10 &B&10%4& |()- 0@L0%& ()-M 0@L0% %A & ()-M
0@ 0%t& ()- MBxSIpWR&' ()- ,10%& ()-,]vU4 S 109 & ()- t10%9 & ()-

@10% & ()- ‘| ml0% & ()-10%40%0% &9109%8& |()-]J|[:vUs &MA0% & ()-B
“f10% & ()- f1088& ()- B@10% & ()0 &910%|& ()- A3 10% & () LIYpBTUY| [ | - 410)
%109 & ()- M "10% & ()- 109 & ()- & 10% & ()- Fs10% & () -

Ss10%) &1%)-U\N‘d§§ube4lb) S 10% &4()- &s10% & &)- s10% &0 - , M0% & ()-
s' mo% & ()- |10 0)x{/|&:A410) J109-[ ~& ())-  109& ()- J1Q% ~& ()-| ~10%
)& ()-  10%k#! &'%%- #10% & ()-/:v[[6bU410 @ 109%8& ()-108 "8°108 18 1p8 ! 8
+11098 18 & ()g >+t 11090 & ()- /+4h10%) c& ()- $t!10% 8=.& ()-A|[:pUs10
YMLO9O& ()- y1098& ()- 49! 1090& () s 9! 1098& ()2s 9° 1006& ?’)-
9 109%&' ()-"|[:bg410 !f# "109MUM&_E)-s MIOWR (- MOWR () & "10%¥%s& ()-
'mML0%& ()- 910%94& ()-/zY8bU4A10 6M 10%3%4G&' ()-- 6M 109%&Z& ()-- sO010084& ()- -
L1098 () -- \cobhPAREt{ye- Exahp0&y=V=8& ()-4567KzvU410 9& 10%& () -
&F109% & ()- &10% & ()- S-10% & ()-109%40%84|0% 9109%8&' ()- |[:vU410

N 110920 ()- [&1000) & ()e fs! 109B+iB & ()- [fs!10® & ()- WBOW)N& ()+s 9&
10% & ()- +\A\|[:vU410 &2F10% & ()- .10%& ()- i + 109B)& ()- ':1pN & ()-
T 10% & () - [>1410% ~$r& ()-\s #vRZ10 @10%  C -40

42 C +4 C +20
25 Example 88

30

An electrophotographic photosensitive member was

produced in the same manner as in Example 44 except

that the charge-transporting material was replaced with

9 parts of a triarylamine compound represented by the

formula:



) & ()- '&M0%) & ()-10)10)10) @BL0N & ()- 65! 10% & ()-

4t 10% & () -#Xm [:vU410 10%) & ()- &10%) & ()- 9@10% & ()- |j9@ 10%

& ()- yo@ 10%t& ()- ~X10%) & ()- |[:vU4l0 Y%0%) & ()- D310%) & %
0310% & ()-Y 9, 10%& ()- ~nvd0%)6& ()g710%) & ()- Oal [ NA41010 ) 2U0ARR 2%
) f2510%) & ()- 4, "10% ({& ()- *M0%) & ()- )sl0%) & ()- 9 10%)

& ()-+3bdg|[: NA41010 10% & & ()- &s10% & & ()- MLO% n% & ()- 10% & & () -
'sml0% & & ()- , 1 MLO% & & () - gj npz}|\<NA41010 X 10% & & ()-X 10% & & () -

10% & & ()- 5 10% & & () - , 0%& &'() - Cls

10% & & () - eGraX 10% & & () - g () S 00% & & ()-X 10% & & ()-' &X' 10
% & & () - eE+4X 10% & & () - X' 10% L()-X 10% & & ()-' & X' 10% &
L& ()-X 10% & & () - hL, 4X 10% & &5{(‘2@@ LT 8X 10% & & () - X 10% & & (
)-X 10% & & () -' &eGrAX 10% & & 0% & & ()-X 10% & & () - X 10%&:&'()-

&X' 10% & & ()-eE+4X 10% & & ()-X 10% & & ()-X 10% & & () X 10% & & () -
'10% & & ()-X 10% & & ()-1L,4X 10% & & ()-X 10% & & ()-' &X' 10% & & ()- X 0%
& & ()-X 10%@&1(9>ar&egf4x' SOYrElacompogrd] gepgegented osthes ()- X 10% &
& () - L &X 10% & & _(L) -eD+4X 10% & & () LO10%E&& () -G

formu
HC<ON ©)
-y 2

10 Evaluation was made similarly. As the result, no
smeared images occurred both after 2,000 sheet running
and after 5,000 sheet running, and the variation of
light~area potential after 2,000 sheet running was +3 V
and the variation of light-area potential after 5,000

15 sheet running was +10 V.

Examples 89 and 90

Electrophotographic photosensitive members were
produced in the same manner as in Example 43, except
that the compound represented by the formula (1) was

20 replaced with the exemplary compounds (1)-1 and (1)-4,
respectively. Evaluation was made similarly. The
results are shown in Table 15.

Examples 91 and 92
Electrophotographic photosensitive members were

25 produced in the same manner as in Example 43, except

that the phosphorus compound represented by the formula

(2) was replaced with the exemplary compounds (2)-3 and
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The results are shown in Table 15.
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wherein X, and X, represent an alkyl group or an alkenyl
group.
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hydrocarbon ring group; Ar, represents a divalent
aromatic hydrocarbon ring group or a divalent
heterocyclic group; R, represents an alkyl group or an
aromatic hydrocarbon ring group; R, represents a
15 hydrogen atom, an alkyl group or an aromatic
hydrocarbon ring group; n is 1 or 2; and Ry, and R, may
combine to form a ring when n is 1,
Ar,
N-Ar, (4)
20 Ar,
wherein Ar,, Ar, and Ar, each represent an aromatic
hydrocarbon ring group or a heterocyclic group,
Ta 9
A—~C=N-N (9)
25 R, |m

wherein R, represents a hydrogen atom or an alkyl group;

R, and R,, each represent an alkyl group or an aromatic
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8. The electrophotographic photosensitive member

according to claim 5, wherein said charge-transporting

material is represented by Formula (5).

20 9. A process cartridge comprising an
electrophotographic photosensitive member and at least
one means selected from the group consisting of a
charging means, a developing means and a cleaning
means;

25 said electrophotographic photosensitive member and
at least one of said means being supported as one unit

and being detachably mountable to the main body of an
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electrophotographic apparatus; and

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

said photosensitive layer containing a compound

which is represented by the following Formula (1):

0Xa 0X.
i (1)
Rs Ra Rs

wherein R, represents an alkyl group or an alkenyl
group; R,, R;, R, and R, are the same or different and
each represent a hydrogen atom, an alkyl group or an
alkenyl group; and X, and X, are the same or different
and each represent a hydrogen atom, an alkyl group, an
alkenyl group or an acryloyl group, provided that X, and
X, are not hydrogen atoms at the same time; and

gaid photosensitive layer further containing a phophorus

compound represented by the following Formula (2):

X3
P (0@"“)3 (2)

wherein X, and X, represent an alkyl group or an alkenyl

group.
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10. An electrophotographic apparatus comprising
an electrophotographic photosensitive member, a
charging means, an exposure means, a developing means
and a transfer means;

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

said photosensitive layer containing a compound

which is represented by the following Formula (1):

0Xa 0X;
i (1)
S ORROR
" Rs R Rs

wherein R, represents an alkyl group or an alkenyl
group; R,, R;, R, and R, are the same or different and
each represent a hydrogen atom, an alkyl group or an
alkeqyl group; and X, and X, are the same or different
and each represent a hydrogen atom, an alkyl group, an
alkenyl group or an acryloyl group, provided that X, and
X, are not hydrogen atoms at the same time; and

said photosensitive layer further containing a phophorus

compound represented by the following Formula (2):
X3
P Ox‘* ] (2)

wherein X, and X, represent an alkyl group or an alkenyl

group.



