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(54) Titlee METHODS FOR PRODUCING ELECTROPHOTOGRAPHIC PHOTOSENSITIVE MEMBER AND ORGANIC

DEVICE EACH HAVING CHARGE TRANSPORTING LAYER

(57) Abstract: A method for producing an electrophotographic photosensitive member has a charge transporting layer, including
preparing a first solution containing a specified first liquid, a charge transporting substance and a binder resin, preparing a second
solution containing a specified second liquid and water, preparing an emulsion from the first and second solutions, forming the
emulsion coating, and heating the coat to form the charge transporting layer, and a method for producing an organic device has a
charge transporting layer, including preparing afirst solution containing a specified first liquid and a charge transporting substance,
preparing a second solution containing a specified second liquid and water, preparing an emulsion from the first and second solu -

tions, forming the emulsion coating, and heating the coat to form the charge transporting layer are used.
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[ 0001]

[ 0002]

DESCRI PTI ON
METHODS FOR PRODUCI NG ELECTROPHOTOGRAPHI C
PHOTCSENSI TI VE MEMBER AND ORGANI C DEVI CE EACH
HAVI NG CHARCGE TRANSPORTI NG LAYER

Technical Field

The present invention relates to a nethod for producing
an el ectrophot ographic photosensitive nmenber and a

met hod for producing an organic device.

Background Art

Organic devices having a charge transporting layer in a
part thereof are studied, developed, and produced in
many fields such as organic electrolum nescent el ement s,
organic EL elenents, solar cells, actuators, organic
sensors, electronic paper, touch panels and

el ect r ophot ogr aphi c phot osensitive nenbers. Organi c
devices having a charge transporting |l|ayer are often
provided with a thin film formed by coating a substrate
with a coating solution with a charge transporting
substance dissolved in an organic solvent. Also for a
met hod for producing an el ectrophotographic
photosensitive nenber that is one of organic devices, a
method is generally wused in which a coating liquid wth
a charge transporting substance dissolved in an organic
solvent is nade and applied onto a support. A charge
transporting Jlayer is often demanded for having
durability, among the respective layers of a lamnate
type- el ectrophot ographic photosensitive nmenber, and a
coat of the layer has a thicker film thickness than

ot her |ayers. Therefore, the amount of a coating
liquid used is larger, thereby resulting in a charge
transporting Jlayer in which a large anount of an
organic solvent is used. In order to reduce the anount
of an organic solvent in producing an

el ect r ophot ogr aphi c photosensitive nmenber, it is
desirable to reduce the ampunt of an organic solvent
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[ 0003]

[ 0004]

[ 0005]

[ 0006]

for use in a coating liquid for a charge transporting
|ayer. However, in order to nake the coating liquid
for a charge transporting |layer, a halogen solvent and
an aromatic organic solvent are required to be used
because of highly dissolving a charge transporting
substance and a resin, and thus the anmpbunt of an
organic solvent is reduced with difficulty.

PTL 1 relates to a coating material for formng a
charge transporting |layer and reports an approach for
t he purpose of reducing the amount of an organic
solvent for reducing a volatile substance and carbon
di oxi de. This Literature discloses mnmeking of an

emul sion for a charge transporting |ayer ‘by charging
into water an organic solution wth substances
contained in a charge transporting |ayer dissolved in
an organic solvent and forming oil drops in this water.
Citation List

Patent Literature

PTL 1: Japanese Patent Application Laid-Open No. 2011-
128213

Summary of I nvention

Techni cal Probl em

However, the present inventors have reviewed and as a
result, have found that in the nethod for producing an
el ectrophot ographic photosensitive nenber disclosed in
PTL 1, in which the enulsion is prepared, although a
uniform enulsion state is achieved just after preparing
the emulsion, deterioration in liquid properties of the
emul sion is observed after the enulsion is left to
stand for a long tine. It has also been found that a
film obtained by leaving the emulsion to stand for a
long time, thereafter applying the emulsion and then
drying the resultant is insufficient in ternms of
uniformty.

The reason for this is considered that the organic
solution with substances contained in a charge
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transporting Iayér di ssolved in an organic solvent
coal esces in water over time to hardly form a stable
enul sified state, thereby causing aggregation and
preci pitation. A further inprovenent is demanded in
terms of reducing the amount of an organic solvent and
at the sane time securing the stability of the coating
liquid for a charge transporting |ayer.
Sol ution to Problem

[ 0007] An object of the present invention is to provide a
met hod . for producing an el ectrophotographic
phot osensitive nenber, in particular, a nmethod for
produci ng an el ectrophotographic photosensitive nenber,
that reduces the ampunt of an organic solvent for use
in a coating liquid for a charge transporting |ayer and
at the sane tinme enhances the stability of the coating
liquid after storage for a long tine, thereby enabling
formng a charge transporting |ayer having a high film
uniformty, in a method for formng a charge
transporting |ayer.

[0008 ] Anot her object of the present invention is to provide a
met hod for producing an organic device, in particular,
a nmethod for producing an organic device, that reduces
the ambunt of an organic solvent for use in a coating
liquid for a charge transporting |ayer and at the sane
time enhances the stability of the coating liquid after
storage for a long time, thereby enabling formng a
charge transporting layer having a high filmuniformty,
in a method for formng a charge transporting |ayer.
Advant ageous Effects of Invention

[ 0009] The above objects are achieved by the follow ng present
i nvention .

[0010] The present invention relates to a nethod for producing
an el ectrophotographic photosensitive nmenber which has
a support and a charge transporting |ayer forned
thereon, the production nethod including the steps of;
preparing a first solution containing; a first liquid
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having a solubility in water at 25°C and 1 atm of 1.0
mass% or less, a charge transporting substance, and a
bi nder resin, preparing a second solution containing, a
second liquid having a solubility in water at 25°C and
1 atm of 5.0 mass% or nore and a solubility in the
first liquid at 25°C and 1 atm of 5.0 mass% or nore,

and water, dispersing the first solution in the second
solution to prepare an enul sion, forni ng a coat of the
enul sion, and heating the coat to form the charge
transporting |ayer.

[0011] The present invention also relates to a nethod for
produci ng an organic device which has a charge
transporting layer, the production method including the
steps of; preparing a first solution containing; a
first liquid having a solubility in water at 25°C and 1
atm of 1.0 nass% or less, a charge transporting
substance, and a binder resin preparing a second
solution containing; a second liquid having a
solubility in water at 25°C and 1 atm of 5.0 mass% or
nmore and a solubility in the first liquid at 25°C and 1
atm of 5.0 mass% or nore, and water, dispersing the
first solution in the second solution to prepare an
emul sion, formng a coat of the emulsion, and heating
the coat to form the charge transporting |ayer.

[0012] The present invention also relates to a nethod for
produci ng an el ectrophotographic photosensitive mnenber
which has a support and a charge transporting |ayer
formed thereon, the production nethod including the
steps of; preparing a first solution containing; a
first liquid, a charge transporting substance, and a
bi nder resin, preparing a second solution containing;, a '
second liquid, and water, dispersing the first solution
in the second solution to prepare an enulsion, formng
a coat of the enulsion, and heating the coat to form
the charge transporting layer, and wherein the first
liquid is at least one selected from the group
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[ 0013]

consisting of toluene, chloroform di chl or obenzene,

chl or obenzene, xyl ene, ethyl benzene and phenetole, and
the second liquid is at least one selected from the
group consisting of tetrahydrof uran, dinethoxynethane,
1, 2-di oxane, 1, 3-di oxane, 1, 4-di oxane, 1, 3,5-tri oxane,
nmet hanol , 2- pent anone, et hanol , tetrahydropyran,

di ethyl ene glycol dinmethyl ether, ethylene glycol

di rethyl ether, propylene glycol n-butyl ether,

propyl ene glycol nonopropyl ether, ethylene glycol
nmononet hyl ether, diethylene glycol nonoethyl ether,

et hyl ene glycol nonoisopropyl ether, ethylene glycol
nmonobutyl ether, ethylene glycol nonoisobutyl et her,
ethylene glycol nonoallyl ether, propylene glycol
nmononet hyl  ether, dipropylene glycol nononethyl ether,
tripropylene glycol nononethyl et her, propylene glycol
nmonobutyl ether, propylene glycol nononethyl ether
acetate, diethylene glycol nethyl ethyl ether,

di ethyl ene glycol diethyl et her, di propyl ene gl ycol

di rethyl ether, propylene glycol diacetate, nethyl
acetate, ethyl acetate, n-propyl alcohol, 3-

net hoxybut anol , 3-net hoxybutyl acetate, and ethylene

gl ycol nononethyl ether acetate.

Acco.rdi ng to the present invention, the nethods for
produci ng an el ectrophotographic photosensitive nenber
and an organic device each having a charge transporting
layer having a high film unifornmty, the nethods
enhancing the stability of the coating liquid for a
charge transporting layer (ermulsion) after storage for
a long time, in nethods for producing an

el ect r ophot ogr aphi c photosensitive nenber and an

organic device, can be provided.

[0014] Further features of the present invention wll becone

[ 0015]

apparent from the following description of exenplary
enbodi nents with reference to the attached draw ng.
Brief Description of Draw ng

Fig. 1 is a view illustrating one exanple of a
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[0016]

[ 0017]

[ 0018]

schematic configuration of an el ectrophotographic
apparatus provided with a process cartridge having an
el ectrophot ographic photosensitive nenber of the
present invention.

Descri ption of Enbodi nents

Preferred enbodi ments of the present invention wll now
be described in detail in accordance wth the

acconpanyi ng draw ng.

The nmethod for producing an electrophotographic

phot osensitive nenber of the present invention is a

met hod for producing an el ectrophotographic

phot osensitive nenber which has a charge transporting

| ayer, as described above, the production nethod
including the steps of; preparing a first solution
containing; a first liquid having a solubility in water
at 25°C and 1 atm of 1.0 mass% or less, a charge
transporting substance, and a binder resin, preparing a
second solution containing; a second liquid having a
solubility in water at 25°C and 1 atm of 5.0 mass% or

nore and a solubility in the first liquid at 25°C and 1
atm of 5.0 mass% or nore, and water, dispersing the

first solution in the second solution to prepare an
emul sion, formng a coat of the enulsion, and heating
the coat to form the charge transporting |ayer.

The nethod for producing an organic device of the
present invention is a nmethod for producing an organic
device which has a charge transporting |ayer, as
described above, the production nethod including the
steps of; preparing a first solution containing;, a
first liquid having a solubility in water at 25°C and 1
atm of 1.0 mass% or less, a charge transporting
substance, a binder resin preparing a second solution
containing; a second liquid having a solubility in
water at 25°C and 1 atm of 5.0 mass% or nore and a
solubility in the first liquid at 25°C and 1 atm of 5.0
mass% or nore, and water, preparing an enulsion from
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[ 0019]

[ 0020]

the first solution and the second solution, forni ng a
coat of the enulsion, and heating the coat to form the
charge transporting |ayer.

Hereinafter, the nethod for producing an

el ectrophot ographic photosensitive nenber which has a
charge transporting |ayer of the present invention wll
be descri bed.

First, the first solution containing a first liquid, a
charge transporting substance and a binder resin wll
be descri bed. '

[ 0021] The charge transporting substance for use in the charge

transporting |ayer can be a substance having hole

.transporting ability (hole transporting substance) , and

[ 0022]

exanpl es of the hole transporting substance include a
triarylam ne conpound or a hydrazone conpound. In
particular, the hole transporting substance can be a
triarylamne conmpound from the viewpoints of

el ectrophot ographic characteristics of an

el ectrophot ographi ¢  photosensitive nenber and high hole
transporting ability (hole transferring ability) of an
organi ¢ devi ce.

Hereinafter, specific exanples of the charge
transporting substance wll be represented, but are not
[imted to the follow ng.

H
HyC, CH;

Hy
H,

—@—CH, (1-2)

O o

Hy
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[0023]The binder resin as a conponent of the charge
transporting layer includes a styrene resin, an acrylic
resin, a polycarbonate resin, a polyester resin, and
the like. The binder resin can also be a resin soluble
in the first |iquid. In particular, the binder resin
can be a polycarbonate resin or a polyester resin.
Furthernore, the binder resin can be a polycarbonate
resin having a repeating structural wunit represented by’
the followwng fornmula (2), or a polyester resin having
a repeating structural wunit represented 'by t he
followng forrmula (3) .



WO 2013/094497 PCT/JP2012/082265
10

R21 | R22
O—QX‘QOH (2)
R R4 ‘
\(I n the formula (2), R to R each independently
represent a hydrogen atom or a nethyl group. X!

=0

O

represents a single bond, a nethylene group, an
ethylidene group, a propylidene group, a

phenyl et hyl i dene group, a cyclohexylidene group, or an
oxygen atom )

C RY R®
8 0
—to X2 O~C—Y—C- | 3)

. R® | R¥
(In the fornula (3), R to R34 each i ndependent |y
represent a hydrogen atom or a nethyl group. X2
represents a single bond, a nethylene group, an
ethylidene group, a propylidene group, a
cycl ohexyl i dene group, or an oxygen atom Y represents
a m phenyl ene group, a p-phenylene group, or a divalent
group where two p-phenylene groups are bound withan
oxygen atom ) |

(0024] Specific exanples of the polycarbonate resin and the
pol yester resin include the follow ng.

[ -

11}
OO

e -

] GHa 2
o ¢ 0-C—— (2:2)
&n,

-l

- HC CH, A
Qs 2
—t0 ¢ o-&—}— (@-3)
] v, |
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AT aa Wats S
o
[ 3
OOt e

CH; "
8
L~ e
|
CH,
Gt 8 2
c o=C c Sl
&,
CHs
CHs (o] (o}
CH,
CH,
o =( ;
oY o
CH,
CH;

B 2 2
c o=C c (34)
CH :
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[ 0025]

[ 0026]

[ 0027]

12
- -
HsC CHj
R 8 2
-0 c 0=C c 39
¢H,
HsG CH
N 2 i
0 ¢ 0=-C o c= (36)
CH,

The wei ght average nolecular weight of each resin
described in the present invention corresponds to a
wei ght average nol ecul ar weight on the polystyrene

equi val ent basis, measured according to an ordinary

met hod, specifically the nmethod described in Japanese
Patent Application Laid-Open No. 2007-79555.

The charge transporting I|ayer of an el ectrophotographic
phot osensitive nenber may contain an additive in
addition to the charge transporting substance and the
bi nder resin. Exanples of the additive as a conponent
of the charge transporting I|ayer include

anti degradation agents such as an antioxidant, an
ultraviolet absorber and a light stabilizer, and a
releasability-inparting resin. Exanples of the

anti degradation agent include a hindered phenol-based
antioxidant, a hindered am ne-based Ilight stabilizer, a
sul fur atomcontaining antioxidant, and a phosphorous
atom contai ning antioxidant. Exanpl es of the
releasability-inparting resin include a fluorine atom
containing resin and a resin “cont ai ni ng a siloxane
structure .

In the nmethod for producing an el ectrophotographic

phot osensitive menber of the present invention, the
charge transporting substance and the binder resin are
dissolved in the first liquid to prepare the first
solution. The first liquid has a solubility in water
at 25°C and 1 atm of 1.0 nmass% or less. The first
liquid having the above characteristics exhibits
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hydrophobicity . Specific exanples of the first [iquid
are shown in Table 1, but are not limted to the
exanples in Table 1. Each solubility in water in Table
1 corresponds to the solubility in water at 25°C and 1
atm (atnospheric pressure) of the first Iiquid,
represented by mass%

[0028] Table 1

First liquid Solubility in
water
First liquid example (1) Toluene 0.1lmass%
First liquid example (2) Chloroform 0.8mass?
First liquid example (3) o-Dichlorobenzene 0.0Omass%
First liquid example (4) Chlorobenzene 0.1lmass?
First liquid example (5) o~Xylene 0.0Omass$%
First liquid example (6) Ethylbenzene 0.0mass%
First liquid example (7) Phenetole 0.1lmass%

[ 0029] Among the above first liquids, a solvent having an
aromatic ring structure is preferable from the
vi ewpoi nt of the solubilities of the charge
transporting substance and the binder resin, in
particular, at least one selected from the group
consisting of toluene, chloroform dichlorobenzene,
chl or obenzene, xylene, ethylbenzene and phenetole is
preferable, and further, at |east one of toluene and
xylene is nore preferable from the viewpoint of
enhancenent in stability of the emul sion. In addition,
xyl ene can be o-xyl ene. Two or more of the above first
liquids can be m xed and used.

[0030] The total nmass of the charge transporting substance and
the binder resin contained in the first solution can be
10 to 50 mass% based on the mass of the first solution
in view of production because the viscosity of the
first solution is appropri ate. The ratio of the charge
transporting substance to the binder resin in the first
solution preferably ranges from 4 : 10 to 20 : 10 (mmss
ratio) , and nore preferably ranges from 5 : 10 to 12
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10 (mass ratio) . In order to achieve the above m xing
ratio, the ratio of the charge transporting substance
and the binder resin contained in the first solution is
adj ust ed. In the case where the first solution
contains the above additive, the proportion of such an
additive is preferably 50 mass% or |ess and nore
preferably 30 nass% or less, based on the total solid
content ratio of the charge transporting substance to
the binder resin. The first solution may also contain
a surfactant.

[0031]Then, the second solution will be described. The
second solution contains a second liquid having a
solubility in water at 25°C and 1 atm of 5.0 mass% or
nore and a solubility in the first liquid at 25°C and 1
atm of 5.0 nmass% or nore, and water. The second liquid
is shown in Table 2. |In Table 2, each solubility in
water corresponds to the solubility in water at 25°C
and 1 atm (atnospheric pressure) of the second liquid
represented by mass% and each solubility in first
liquid corresponds to the solubility in the first
l[iquid at 25°C and 1 atm (atnospheric pressure) of the
second liquid represented by mass%
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Table 2
A . Solubility
Second | i quid Solubility in in first
vt er i qui d
i i 0, 0,
Sg)c(gggl él C(]Llj)l d t et r ahydr of ur an 100. Onrgarsesm or 5. Onnr:\)srsem or
— 5
Sg;gzgl é' q(g)' d di met hoxynet hane 32.3mass% 5 Onnr:\)srsem or
i i 0, 0,
Sg)c(gzgl |el C:L;)I d 1. 2-di oxane 100. Onrgarsesm or 5. OnnI:)srseA) or
Second liquid . 100. Omass% or 5. 0mass% or
exanpl e (4 1. 3-dioxane more nor e
i i 0, 0,
Sg)c(grrlgl él q(LSJ)l d 1. 4- di oxane 100. Onrgarsesm or 5. Onnr:\)srsem or
— 5
Sg)c(gggl é' q(z)' d 1,3,5-trioxane 21.1 mass% 5 Onnr:\)srsem or
i i 0, 0,
Sg)c(gggl él C:L;)I d et hanol 100. Onrgarsesm or 5. Onnla‘\)srsem or
—— 5
Sgigr:& ‘Ia' C(‘g)' d 2- pent anone 5.9mass% 5 Onn%srsem or
Second liquid 100. Omass% or 5. 0mass% or
exanmpl e (9) et hanol nor e nor e
i i 0, 0,
S(aicaonr;c: eI i (qluol)d t et r ahydr opyr an 100. Onrgarsesm or 5. Onnr;\)srsem or
Second liquid di et hyl ene gl ycol 100. Omass% or 5.0mass% or
exanpl e (11) di net hyl ether nor e nor e
Second liquid et hyl ene gl ycol 100. Omass% or 5. 0mass% or
exanpl e (12) di met hyl et her nor e nor e
—— - 5
Second liquid propyl ene glycol n 6. OmBESS% 5.0mass% or
exanpl e (13) butyl ether nor e
Second liquid propyl ene gl ycol 100. Omass% or 5. 0mass% or
exanpl e (14) nmonopr opyl et her nor e nor e
Second liquid et hyl ene gl ycol 100. Omass% or 5. 0mass% or
exanpl e (15) nmononet hyl et her nor e nor e
Second liquid di et hyl ene gl ycol 100. Omass% or 5.0mass% or
exanpl e (16) nmonoet hyl et her nor e nor e
Second liquid et hyl ene gl ycol 100. Omass% or 5.0mass% or
exanple (17) nmonoi sopropyl ether nor e nor e
Second liquid et hyl ene gl ycol 100. Omass% or 5. 0mass% or
exanpl e (18) monobut yl et her nor e nor e
Second liquid et hyl ene gl ycol | CO. Onmassi  or 5.0nmass% or
exanpl e (19) nmonoi sobutyl ether nore nor e
Second liquid et hyl ene gl ycol 100. Omass% or 5.0mass% or
exanpl e (20) monoal |yl et her nor e nor e
Second liquid propyl ene gl ycol 100. Omass% or 5.0mass% or
exanmpl e (21) nmononet hyl et her nor e nor e ]
Second liquid di propyl ene gl ycol 100. Omass% or 5.0mass% or |
exanpl e (22) nmononet hyl et her nor e nor e
Second liquid tripropyl ene glycol 100. Omass% or 5. 0mass% or
exanpl e (23) nmononet hyl et her nor e nor e
Second |iquid propyl ene gl ycol o 5.0mass% or
exanpl e (24) monobut yl et her 6.4mass% nore
R propyl ene gl ycol
Second liquid o 5.0mass% or
exanpl e (25) nmononet hyl et her 20.5mass% nor e
acetate
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[0033] Table 2 (continued)

1 . Solubility
Second liquid Solubility in in first

water . .
liquid

Second liquid diethylene glycol 100.0mass% or 5.0mass% or
example (26) methyl ethyl ether more ’ more

Second liguid diethylene glycol 100.0mass% or 5.0mass% or
example (27) diethyl ether more more

Second liquid dipropylene glycol 37.0mass% or 5.0mass% or
example (28) dimethyl ether more more

Second liquid propylene glycol 7.4massg or 5.0mass% or
example (29) diacetate more more
i qui 19.6 % 5.0 5%

Second liquid methyl acetate mass% or mas or
example (30) more more

Second liquid ethyl acetate 8.3mass% or 5.0mass% or
example (31) more more

Second liquid n-prooyvl alcohol 100.0mass$% or 5.0mass% or
example (32) propy more more
iqui 0. % . %

Second liquid 3-methoxybutanol 100.0mass?% or 5.0mass% or
example (33) more more

Second liquid 3-methoxybutyl acetate 6.5mass% or 5.0mass% or
example (34) more more

Second liquid ethylezi ?lyz;l 100.0mass% or 5.0mass% or
example (35) 2222239 yi ether more more

[0034] Tt is to be noted that each value of "Solubility in
first liquid' in Table 2 corresponds to each value of
solubility in the first liquid described in Table 1.

[ 0035] Amrong the above second liquids, a liquid having a
solubility in water at 25°C and 1 atm of 20.0 mass% or
nmore can be used. Anong the above second liquids, a
solvent having an ether bond is preferable, in
particular, at least one selected from the group
consi sting of t'etrahydrof uran, di nmet hoxynet hane, 1, 2-
di oxane, 1, 3-di oxane, 1, 4-di oxéne, 1,3,5-tri oxane,
nmet hanol , 2-pentanone, ethanol, | t et rahydr opyr an,

di ethyl ene glycol dinmethyl ether, ethylene glycol

di met hyl ether, propylene glycol n-butyl ether,
propyl ene glycol nonopropyl ether, ethylene glycol
mononet hyl  ether, diethylene gl ybol nmonoet hyl et her,
ethyl ene glycol nonoisopropyl ether, ethylene glycol
nmonobutyl ether, ethylene glycol nonoisobutyl ether,
ethyl ene glycol nonoallyl ether, propylene glycol
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mononet hyl et her, dipropylene glycol nononethyl ether,
tripropylene glycol nononethyl ether, propylene glycol
monobutyl ether, propylene glycol nononethyl ether
acetate, diethylene glycol nethyl ethyl ether,

di ethyl ene glycol diethyl ether, dipropylene glycol

di met hyl ether, propylene glycol diacetate, nethyl
acetate, ethyl acetate, n-propyl alcohol, .3-

met hoxybut anol , 3-nethoxybutyl acetate, and ethylene

gl ycol nononmethyl ether acetate is preferable, and
further, tetrahydrof uran, propylene glycol rﬁnnopropyl
ether, and dinethoxynethane are nore preferable from
the viewpoint of stabilizing the enulsion. Two or nore
of the second liquids may also be m xed and used.

The ratio of the second liquid to water in the second
solution can be as follows: nmass of second liquid

mass of water = 3/97 to 40/60.

The second solution may also contain a surfactant.

Then, the emulsion prepared from the first solution and
the second solution will be described.

[0039] As an emulsifying nethod for preparing the enul sion,

[ 0040]

any existing enulsifying nethod can be used. The
enul sion contains at |least the charge transporting
substance and the binder resin at least partially
dissolved in enulsified particles. Herei nafter, ' a
stirring method and a high pressure irrpi ngenment net hod
will be described as specific enulsifying nethods, but
the production nethod of the present invention is not
[imted to the nethods.

The stirring nethod is described. The first solution
is gradually added while the second solution being
stirred by a stirring machine wthout being foaned.
Water contained in the second solution can be ion
exchange water from which a netal ion and the like have
been renoved by an ion exchange resin and the Ilike,
from the viewpoints of characteristics of an

el ectrophot ographic  photosensitive nenber and an
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organic device thin film The conductivity of ion.
exchange water can be 5 puS/cm or less. The stirring
machi ne can be a stirring machine capable of stirring
at a high speed from the viewpoint of capable of
uniformy dispersing in a short time. The stirring
machi ne includes a honogenizer (Physcotron)

manuf actured by Mcrotec Co., Ltd., and a circulation
honogeni zer (Clearm x) nmanufactured by M Technique Co.,
Ltd., and the 1|ike.

The emulsion can also be dispersed by an apparatus that
allows a mxed liquid to inpinge at a high pressure.
Such a dispersing apparatus includes Mcrof |uidizer M-
110EH manufactured by Mcrof [uidics Corporation,

Nanom zer YSNM 2000AR rmanufactured by Yoshida Kikai Co.,
Ltd., and the 1|ike.

The emulsion may also be subjected to the above

di spersing nmethod at a high pressure after being
treated by the above stirring nethod. ‘

The mxing ratio of the first solution containing thé
first liquid, the charge transporting substance and the
binder resin to the second solution containing the
second liquid and water is as follows: mass of first
solution/ mass of second solution = 5/5 to 2/8.  The
mxing ratio can be 5/5 to 3/7 from the viewoint of
mai ntaining the stability of the emulsion and at the
same time obtaining an emulsion having a high solid
content concentrati on.

[0044] The ratio (w (a + c)) of the mass (w of water to the

total mass (a + c¢) of the first liquid and the second
liquid in the enmulsion can be 5/5 to 7/3 from the

vi ewpoi nts of making the enulsified particles smaller
in the case of being emulsified and enhancing the
stability of the enulsion.

[0045] The ratio (a/c) of the mass (a) of the first liquid to

the mass (c¢) of the second liquid in the enulsion can
be 97/3 to 30/70. The above ratios are adjusted so
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that the charge transporting substance and the binder
resin are dissolved in the first liquid, and thus can
be adjusted within a proper range so that the particle
size of the enulsified particles and the desired solid
content concentration are achieved. The ratio of the
charge transporting substance to the binder resin in
the first solution can be within such a range that the
charge transporting substance and the binder resin are
di ssolved and an appropriate viscosity is achieved at
the time of emulsifying, from the viewpoint of
preparing a stable enulsion. Specifically, the total
contents of the charge transporting substance and the
bi nder resin dissolved in the first solution can be
within a range of 10 mass% or nore and 50 mass% or |ess.
The viscosity of the first solution with the charge
transporting substance and the binder resin dissolved
can be within a range of 50 nPa-s or nore and 500 nPa-s
or |less. ’

[0046]The emulsion of the present invention may also contain
a surfactant for the purpose of further stabilizing
enul si fyi ng. The surfactant can be a non-ionic
surfactant from the viewpoint of suppressing
deterioration of charge transport characteristics. The
Vnon-ionic surfactant is a surfactant whose hydrophilic
site is non-electrolyte, nanmely, a surfactant having a
hydrophilic portion not to be ionized. Exanpl es of the
non-ionic surfactant include the follow ng:

Naroacty series, Emulmn series, Sannonic series and
Newpol series manufactured by Sanyo Chem cal |Industries
Ltd.;

Enmul gen series, Rheodol series and Enmanon

seri esmanuf acutured by Kao Corporation;

Adekat ol series, Adekaestol series and Adekanol series
manuf actured by ADEKA Corporation; and

non-ionic surfactant series anmong Newcol series
manufactured by N ppon Nyukazai Co., Ltd.
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One, or two or nore of the above surfactants can be
used singly, or can be used in conbination. In
addition, a surfactant having an HLB val ue
(hydrophilic-lipophilic balance value) ranging from 8
to 15 can be selected for stabilizing the enulsion.

The anmobunt of the surfactant added can be as small as
possible from the viewpoint of not deteriorating charge
transport . characteristics, and the content of the
surfactant in the enulsion preferably ranges from O
mass% to 1.5 mass% and nore preferably ranges from O
mass% to 0.8 nmass% The surfactant may be contained in
the second solution, or may be contained in the first
sol uti on. The surfactant nmay also be contained in both
of the first solution and the second solution. The
emul sion of the present invention may also contain
additives such as a leveling agent, antifoam ng agent,
and a viscoelastic nodifier as long as the effects of
the present invention are not inpaired. The additives
are nore effective when being soluble in water. The
leveling agent is not limted irrespective of a
structure as long as the leveling agent is a material
that can give a leveling effect. Particularly, the

| eveling agent can be silicone-based or acrylic-based.
The silicone-based I|eveling agent includes LS-430

manuf actured by Kusunoki Chemicals Ltd., BYK-345, BYK-
347 and BYK-348 manufactured by BYK Japan KK, and the
like. The acrylic-based Ieveling agent includes AQ
7120 manufactured by Kusumpbto Chemicals Ltd., BYK-340
manuf actured by BYK Japan KK, and the Iike.

The average particle size of the enulsified particles
in the emulsion preferably ranges from 0.1 to 20.0 pm
and nore preferably ranges from 0.1 to 5.0 ,m, from the
viewpoint of the stability of the enulsion.

Then, a nmethod for formng a coat of. the emulsion on
the support wll be described. For a nethod for
applying the enulsion to form a coat, any existing
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nmet hod of a dip coating nmethod, a ring coating nethod,
a spray coating nmethod, a spinner coating nethod, a
roller coating nethod, a Mayer bar coating nethod, a
bl ade coatibng met hod, and the like can be applied, and
a dip coating nmethod can be applied from the viewpoint
of productivity. By any of the above nethods, the
emul sion of the present invention can be applied to
form a coat on the support.

[0051]Then, a step of heating the coat to thereby form the
charge transporting layer will be described. The
formed coat is heated to thereby form the charge
transporting |ayer on the support.

[0052]Since the emulsion at |east containing the charge
transporting substance and the binder resin is applied
to formthe coat in the present invention, the coat can
be heated to renobve a dispersing nedium and at the
same tinme to allow the emulsified particles to adhere
to one another and to allow a filmto be nore ‘uniforrﬂy
formed, from the viewpoint of formng a coat having a
high uniformty. From the viewpoint of the uniformty
of the film thickness, the particle size of the
emul sified particles can be nmade snaller because the
uniformty of the filmthickness is rapidly made higher
after the dispersing nmedium is renoved. The heating
tenperature can be 100°C or higher. The heating
tenperature can also be a tenperature equal to or
hi gher than the nmelting point of a charge transporting
substance whose nelting point is the |owest anong
charge transporting substances as components of the
charge transporting layer, from the viewpoint of making

the adhesiveness of the enulsified particles higher.
The charge transporting substance is nelted by heating
at a tenperature equal to or higher than the nelting
point of the charge transporting substance and thus the
binder resin is dissolved in the nelted charge
transporting substance, thereby enabling formng a coat
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having a high uniformty. The heating tenperature can
also be a tenperature higher than the nelting point of
a charge transporting substance whose nelting point is
the | owest anmobng charge transporting substances as
components of the charge transporting |layer, by 5°C or
hi gher . If the heating tenperature is too high, the
charge transporting substance is caused to be nodified
-and the like, and thus the heating tenperature can be
200°C or | ower.

[0053] The film thickness of the charge transporting |layer is
preferably 5 um or nore and 50 um or less, and nore

preferably 8 um or nore and 35 um or |ess.
[0054] In the present invention, the second liquid soluble in

the first liquid contained in the first solution is
present in the second solution, thereby making the

enul sified particles smaller. It is considered that
the second liquid soluble in the first liquid is
present in the second solution, thereby allowing the
first liquid to be eluted from the first solution to
the second solution during enulsifying, and that the
volume of the enulsified particles containing the first
solution is reduced, thereby naking the enulsified
particles smaller. It is considered that the

enul sified particles are made snaller, thereby enabling
the emulsified particles to be stably present in the
enul sion, and preventing the emulsified particles from
aggregating (coalescing) . Therefore, the enulsion can
be kept in the dispersion state even after being stored
for a long period. In addition, if the ermulsion in
which the enulsified particles are made smaller is used
as the coating liquid, a uniform charge transporting

| ayer can be fornmed after film formation.

[0055] It is also considered that in the case where the
boiling point of the second liquid is higher than the
heating tenperature, an effect as a filmformng aid
for making the adhesiveness of the emulsified particles
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hi gher is also exerted.

[0056] Then, the nmethod for producing an organic device which
has a charge transporting Iayér according to the
present invention wll be described.

[0057] In the nmethod for producing an organic device according
to the present invention, the charge transporting
substance is dissolved in the first liquid to prepare
the first solution. The first liquid has a solubility
in water at 25°C and 1 atm of 1.0 mass% or less. The
first liquid having such characteristics exhibits
hydrophobicity . Specific exanples of the first liquid
are shown in Table 1, but are not limted to the
exanples in Table 1.

[ 0058] Among the above first liquids, a solvent having an
aromatic ring structure is preferable from the
vi ewpoi nt of the solubility of the charge transporting
substance, and in particular, toluene and o-xylene are
nmore preferable from the viewpoint of enhancenent in
stability of the emnulsion. Two or more of the first
liquids can be m xed and used.

[0059] The nmass of the charge transporting substance contained
in the first solution can be 10 to 50 mass% based on
the mass of the first solution in view of production
because the viscosity of the first solution is
appropri at e. The first solution may also contain a
surfactant.

[0060] Then, the second solution in the nmethod for producing
an organic device which has a charge transporting |Iayer
according to the present invention wll be described.

[0061] The second solution contains a second liquid having a
solubility in water at 25°C and 1 atm of 5.0 mass% or

nmore and a solubility in the first liquid at 25°C and 1
atm of 5.0 mass% or nore, and water. The second liquid

is shown in Table 2. Anpbng the above second I|iquids,
an ether-based solvent is preferable, and in particular,
tetrahydrof uran and propylene glycol nonopropyl ether
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are nore préferable from the viewpoint of stabilizing
the emul sion. Two or nore of the second |iquids may
also be mxed and used. The ratio of the second Iliquid
to water in the second solution can be as follows: nass
of second liquid / mass of water = 3/97 to 40/60. The
second solution may also contain a surfactant.

[0062] Then, the emulsion prepared from the first solution and
the second solution in the method for producing an
organi ¢ device which has a charge transporting |ayer of
the present invention wll be described.

[0063] An emul sifying nethod for preparing the emulsion of the
present invention is as described above.

[0064] The m xing ratio of the first solution containing the
first liquid and the charge transporting substance to
the second solution containing the second liquid and
water is as follows: mass of first solution/mss of
second solution = 5/5 to 2/8. The mxing ratio can be
5/5 to 3/7 from the viewpoint of obtaining an enulsion
having a high solid content concentration while the
stability of the enulsion being maintained.

[0065] The ratio (w(a + c)) of the mass (w of water to the
total mass (a + c¢) of the first liquid and the second
liquid in the enmulsion can be 5/5 to 7/3 from the
vi ewpoi nts of making the size of oil drops smaller in
the case of being emulsified and stabilizing the
enmul sion .

[ 0066] The ratio (a/c) of the mass (a) of the first liquid to
the mass (c¢) of the second liquid in the enulsion can
be 97/3 to 30/70. The above ratios are adjusted so
that the charge transporting substance is dissolved in
the first liquid, and thus can be adjusted within a
‘proper range so that the desired particle size of the
enul sified particles and the desired solid content
concentration are achieved.

[0067] The emul sion of the present invention may also contain
a surfactant for the purpose of further stabilizing
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emul si fyi ng. The surfactant is as described above.

[0068] The anmpbunt of the surfactant added can be as small as
possible from the viewpoint of not deteriorating charge
transport characteristics, and the content of the
surfactant in the enulsion preferably ranges from O
mass% to 1.5 mass% and nore preferably ranges from O
mass% to 0.8 mass% The surfactant nmay be contained in
the second solution, or may be contained in the first
solution. The surfactant nay also be contained in both
of the first solution and the second solution. The
ermul sion of the present invention may also contain
additives such as a leveling agent, antifoam ng agent,
and a viscoelastic nodifier as long as the effects of
the present invention are not inpaired.

[0069] The average particle size of the emulsified particles
in the emulsion preferably ranges from 0.1 to 20.0 um
and nore preferably ranges from 0.1 to 5.0 um, from the
vi ewpoi nt of the stability of the emul sion.

[0070] Then, a nethod for forming the coat of the enulsion on
the support in the nethod for producing an organic
device which has a charge transporting |ayer of the
present invention wll be described.

[0071] For a nethod for coating the emulsion to form the coat,
any existing nmethod of a spinner coating nethod, a
roller coating nethod, a Mayer bar coating nethod, a'
bl ade coating nethod, and the |ike can be applied. By
any of the above methods, the emulsion of the present
invention can be applied to form the coat on the
support

[0072] Then, a step of heating the coat to thereby form the
charge transporting layer wll be described. The
formed coat is heated to thereby form the charge
transporting |ayer on the support.

[0073] Since the enulsion at |east containing the charge
transporting substance is applied to form the coat in
the present invention, the coat can be heated to renove
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a dispersing nedium and at the same tine to allow the
enul sified particles to adhere to one another and to
allow a filmto be nore uniformy forned, from the

vi ewpoi nt of formng a coat having a high uniformty.
From the viewpoint of the uniformty of the film

thi ckness, the particle size of the enulsified

particles can be made snaller because the uniformty of
the film thickness is rapidly made higher after the

di spersing nedium is renoved. The heating tenperature
can be 100°C or higher.

Then, a configuration of an electrophotographic

phot osensitive nenber produced by the nmethod for
produci ng an el ectrophotographic photosensitive mnenber
according to the present invention wll be described.
The net hod f'or produci ng an el ectrophot ographic

phot osensitive nenber of the present i‘nvention is a
met hod for producing an electrophotographic

phot osensitive nenber which has a support, and a charge
generating layer and a charge transporting |ayer on the
support .

[0076] Wil e the el ectrophotographic | phot osensitive nenber

[ 0077]

generally wdely used is a cylindrical

el ectrophot ographic photosensitive nenber with a

phot osensitive layer on a cylindrical support, the

el ectrophot ographic photosensitive nenber can also be a
bel t-shaped or sheet-shaped. |
The support can be a support having conductivity
(conductive support), and a support made of a metal
such as alum num an alum num alloy, or stainless can
be used. In the case where the support is a support
made of alum num or an alumnum alloy, an ED tube, an
El tube, or a support obtained by subjecting such a
tube to cutting, electrolytic conposite polishing, — or
wet or dry honing treatnment can also be used. In
addition, a support made of a netal, having a layer in
which a cover is fornmed by vacuum deposition of
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alum num an alum num alloy or an indium oxide-tin
oxide alloy, or a support nade of a resin can also be
used. In addition, a support in which a resin is

i mpregnated with conductive particles such as carbon
bl ack, tin oxide particles, titanium oxide particles,
or silver particles, or a plastic having a conductive
resin .can also be used.

[0078] The surface of the support may be subjected to a
cutting treatnent, a surface-roughening treatnment, an
alumte treatnent, or the |ike.

[0079] A conductive layer may also be provided between the
support and an internediate |ayer or a charge

~generating |layer described later. The conductive Iayer
is a layer forned by using a coating liquid for a
conductive layer, in which conductive particles are

di spersed in a resin. Exanpl es of the conductive
particles include carbon black, acetylene bl ack,
powders of nmetals such as alum num nickel, iron,

ni chronme, copper, zinc and silver, and powders of netal
oxi des such as conductive tin oxide and |ITO

[0080] Exanples of the resin include a polyester resin, a
pol ycarbonate resin, polyvinyl butyral, an acrylic
resin, a silicone resin, an epoxy resin, a nelamne
resin, a urethane resin, a phenol resin and an al kyd
resin.

[0081] Exanpl es of a solvent for the coating liquid for a
conductive |layer include an ether-based solvent, an
al cohol -based solvent, a ketone-based solvent and an
aromati ¢ hydrocarbon sol vent.

[0082] The film thickness of the conductive layer is
preferably 0.2 um or nore and 40 pm or less, nore
preferably 1 um or nore and 35 um or less, and further
nmore preferably 5 pm or nmore and 30 pm or |ess.

[0083]An internediate layer may also be provided between the

support or the conductive |layer and the c'harge
generating |ayer.
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[0084] The internediate |ayer can be forned by coating the
conductive layer with a coating liquid for an
intermediate layer, containing a resin, and drying or
curing the resultant.

[0085] Exanples of the resin of the internediate |ayer include
pol yacrylic acids, nmethylcellulose, et hyl cel | ul ose, a
polyam de resin, a polyimde resin, a polyamde-inde
resin, a polyamide acid resin, a nelamne resin, an
epoxy resin, a polyurethane resin and a polyolefin
resin. The resin of the internediate |ayer can be a
t hernopl astic resin. Specifically, the resin can be a
thernopl astic polyamde resin or a polyolefin resin.

The polyanmide resin can be low crystalline or non-
crystalline copolynerized nylon that can be applied in
the state of a solution. The polyolefin resin can be
usable as a particle dispersion. Furthernore, the
polyolefin resin can be dispersed in an aqueous nedium

[0086] The film thickness of the internediate |ayer is
preferably 0.05 um or nore and 7 um or less, and nore
preferably 0.1 pm or nore and 2 um or |ess.

[0087] The internediate layer nmay also contain sem conductive
particles, an electron transporting substance, or an
el ectron acceptable substance.

[0088] A charge generating layer is provided on the support,
the conductive layer or the internediate |ayer.

[0089] Exanpl es of a charge generating substance for use in
the el ectrophotographic photosensitive nenber of the
present invention include an azo pignent, a
pht hal ocyani ne pignent, an indigo pignent and a
peryl ene pignent. One, or two or nore of the charge
generating substances my be used alone, or may be used
in combination. Among the charge generating substances,
in particulér, the charge generating substance can be
nmet al pht hal ocyani ne ‘such as oxytitani um phthal ocyani ne,
hydroxygal I i um pht hal ocyanine or chlorogallium
pht hal ocyani ne because of having a high sensitivity.
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[0090] Exanples of a resin for use in the charge generating
| ayer include a polycarbonate resin, a polyester resin,
a butyral resin, a polyvinyl acetal resin, an acrylic
resin, a vinyl acetate resin and a urea resin. Anpbng
the resins, in particular, the resin can be a butyral
resin. One, or two or nore of the resins can be used
singly, or can be used as a nmixture or a copolyner.

[0091] The charge generating |ayer can be forned by applying a
coating liquid for a charge generating |ayer, obtained
by dispersing the charge generating substance together
with the resin and the solvent, and drying the
resul tant. The charge generatingb |layer nmay also be a
filmwith the charge generating substance deposited.

[0092] Exanples .of a dispersing nethod include a nethod using
a honogeni zer, an ultrasonic wave, a ball mll, a sand
mil, an attritor or a roll mll.

[0093] The ratio of the charge generating substance to the
resin preferably ranges from 1 .. 10 to 10 : 1 (nass
ratio) , and particularly nore preferably ranges from
1 : 1to 3 : 1 (nmass .ratio)

[0094] A solvent for use in the coating liquid for a charge
generating layer is selected depending on the
solubilities and dispersing stabilities of the resin
and the charge generating substance used. Exampl es of
an organic solvent include an alcohol-based solvent, a
sul f oxi de-based solvent, a ketone-based solvent, an
et her-based solvent, an ester-based solvent or an
aromatic hydrocarbon solvent.

[0095] The film thickness of the charge generating layer is
preferably 5 pm or less, and nore preferably 0.1 pm or
nmore and 2 upum or |ess.

[0096] In addition, various sensitizers, anti oxi dant s,
ultraviolet absorbers and plasticizers can also be
added to the charge generating |layer, if necessary. In
order to allow the flow of charge not to interrupt in
the charge generating |layer, the charge generating
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| ayer may also contain an electron transporting
substance or an electron acceptable substance.

The charge transporting layer is provided on the charge
generating |ayer.

The charge transporting |ayer of the present invention
is produced by the nethod described above.

Various additives can be added to the respective |ayers
of the el ectrophotographic photosensitive nenber of the
present invention. Exanpl es of the additive include
anti degradati on agents such as an antioxidant, an
ultraviolet absorber and a light stabilizer, and fine
particles such as organic fine particles and inorganic
fine particles. Exanpl es of the antidegradation agent

i nclude a hindered phenol-based antioxidant, a hindered
am ne-based light stabilizer, a sulfur atomcontaining
anti oxi dant and a phosphorous atom contai ni ng

anti oxi dant . Exanpl es of the organic fine particles
include fluorine atomcontaining resin particles, and
polymer resin particles such as polystyrene fine
particles and polyethylene resin particles. Exanpl es

of the inorganic fine particles include metal oxides
such as silica and alum na.

In coating the respective coating liquids for the
respecti've | ayers, any coating method such as a dip
coating nethod, a spray coating method, a spinner
coating nmethod, a roller coating nethod, a Myer bar
coating nmethod or a blade coating nethod cah be used.
In addition, an unevenness shape (depressing shape,
protruding shape) may also be forned on the surface of
the surface |ayer of the el ectrophotographic

phot osensitive nenber. For a nethod for formng an
unevenness shape, a known nethod can be enpl oyed. The
forming nethod includes a nmethod for formng a
depressing shape by blowing abrasive particles on the
surface, a nmethod for forming an unevenness shape by
bringing a mold having an asperity shape into contact
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with the surface under pressure, a nethod for formng a
depressing shape by irradiating the surface with |aser
light, and the like. In particular, the formng nethod
can be a nmethod for formng an unevenness shape by
bringing a nold having an unevenness shape into contact
with the surface of the surface |ayer of the

el ectrophot ographic photosensitive menber under

pressure .

[0102] Fig. 1 illustrates one exanmple of a schematic
configuration of an el ectrophotographic apparatus
provided with a process cartridge having an
el ectrophot ographi ¢ photosensitive nenber of the
present invention.

[0103] In Fig. 1, reference nunber 1 denotes a cylindrical
el ectrophot ographic photosensitive nenber, and is
rotatably driven around an axis 2 in an arrow direction
at a predeterm ned peripheral vel dcity. The surface of
the el ectrophotographic photosensitive nenber 1 to be
rotatably driven is uniformly charged by a charging
unit (primary charging unit: charge roller or the like)
3 at a predetermined positive or negative potential.
Then, the surface receives exposing light (inage
exposing light) 4 output from an exposing unit (not
illustrated) such as a slit exposing unit or a |aser
beam scanning exposing unit. Thus, an electrostatic
latent image corresponding to the intended image is
sequentially fornmed on the surface of the
el ectrophot ographic photosensitive nenber 1.

[0104] The electrostatic latent inage formed on the surface of
the el ectrophotographic photosensitive nenber 1 is
devel oped by a toner contained in a devel oper of a
developing wunit 5, thereby being turned into a toner
i mage. Then, the toner image forned and supported on
the surface of the el ectrophotographic photosensitive
menber 1 is sequentially transferred to a transfer
material (paper or the like) P by a transfer bias from
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a transferring wunit (transfer roller or the like) 6.
It is to be noted that the transfer material P is
ejected in synchronization wth the rotation of the

el ectrophot ographic photosensitive nenber 1 and fed
froma transfer material-feeding wunit (not illustrated)
to a place (abutting portion) between the

el ectrophot ographic photosensitive nmenber 1 and the
transferring unit 6.

[0105] The transfer material P on which the toner imge is
transferred is separated from the surface of the
el ectrophot ographic photosensitive nenber 1, introduced
into a fitting unit 8, subjected to immge fixing, and
thus printed out as an image-fornmed article (print,
copy) to the outside of an apparatus.

[0106] The renmining developer (toner) is renmoved from the
surface of the el ectrophotographic photosensitive
menber 1 after the toner image is transferred and the
surface is cleaned by a cleaning unit (cleaning blade
or the like) 7. Then, the surface is subjected to a

neutralization treatment wth pre-exposing I|ight (not
illustrated) from a pre-exposing wunit (not illustrated) |,
and then repeatedly used for formng an image. It is
to be noted that as in illustrated in Fig. 1, in the

case where the charging unit 3 is a contact charging
unit using a charge roller or the like, pre-exposing is
not necessarily needed.

[0107] A plurality of conponents anong the el ectrophotographic
phot osensitive nenber 1, the charging unit 3, the
developing wunit 5, the transferring wunit 6, the
cleaning unit 7 and the like are accommobdated in a
container and configured to be bound integratedly wth
a process cartridge, and the process cartridge nmay also
be configured to be nobuntable to or detachable from the
mai n body of an el ectrophotographic apparatus such as a
copier or a |laser beam printer. In Fig. 1, the
el ectrophot ographic photosensitive menber 1, the
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charging unit 3, the developing unit 5 and the cleaning
unit 7 are integratedly supported to be forned into a
cartridge, and a guiding unit 10 such as a rail of the
mai n body of the electrophotographic apparatus is used
to form a process cartridge 9 nountable to or.
detachable from the main body of the

el ectrophot ographi c  appar at us.

Exanpl es

[0108 ]Hereinafter, the present invention wll be described in

more detail wth reference to Exanples and Conparative

Exanmpl es. However, the present invention is not
limted to the following Exanples at all. It is to be
noted that "part(s)" in the Exarrpl es means "part(s) by
mass”

[0109] (Exanple 1)

[0110]

[0111]

(Maki ng of Enul sion)

Six parts  of a conpound represented by the fornmula (1-
1) as a charge transporting substance and 6 parts of a
pol ycarbonate resin (weight average nolecular weight Mwv
= 20,000) having a repeating structure represented by
the formula (2-1) as a binder resin were dissolved in
28 parts of toluene as a first liquid to prepare 40
parts of a first solution.

Then, 0.6 parts of Noigen EA-167 (produced by Dai-Ichi
Kogyo Seiyaku Co., Ltd., HLB = 14.8) and 6 parts of
tetrahydrof uran as a second liquid were added to 53.4

parts of ion exchange water (conductivity: 0.2 uS/cm)
and mxed to prepare 60 parts of a second solution.

[0112] The first solution was gradually added over 10 mnutes

while the second solution being stirred at 3,000

rpmMmn by a honogenizer (Physcotron) manufactured by
Mcrotec Co., Ltd.. After the conmpletion of the
dropwi se addition, the rotation nunber of the

honogeni zer was raised to 5,000 rpmimn and the
resultant was stirred for 10 m nutes. Thereafter, the
resultant was dispersed by a high pressure inpingenent
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[0113]

[0114]

[0115]

34

di spersing machine, Nanom zer (manufactured by Yoshida
Ki kai Co., Ltd.) .under a pressure condition of 150 MPa
to yield an emulsion (100 parts) . The types and
contents of the charge transporting substance, binder
resin, first liquid, water, second liquid and
surfactant used are shown in Table 3. The average
particle size of the resulting emulsion was 4.34 um.
(Evaluation of Liquid Stability of Emulsion)

After making an emulsion by the above nethod, the

emul sion was visually evaluated and the particle size
of the emulsified particles was eval uated. The
prepared enulsion was left to stand for 2 weeks (under
an environment of a tenperature of 23°C and a humidity
of 50% . The emulsion left to stand was stirred at
1,000 rpmmn for 3 mnutes by using a honogenizer
(Physcotron) nmanufactured by Mcrotec Co., Ltd..
Herein, the emulsion was visually evaluated before and
after being left to stand, in the state where the

emul sion was diluted with water by 2-fold and then
charged in a cell neasuring 1 cmx 1 cm

The state of the enmulsion after stirring was visually
observed. The average particle sizes of the emulsified
particles in the enulsion before being left to stand
and after being left to stand and being stirred were
nmeasured by a laser diffraction/scattering particle
size distribution measuring apparatus LA-950

manuf actured by Horiba Ltd. The results are shown in
Table 4. Each particle size in Table 4 represents the
average particle size of the emulsified particles.
Herein, the solubility in the first liquid exanple (1)
used in Exanple 1 at 25°C and 1 atm of the second
l[iquid exanple (1) was 100 mass% or nore.

(Exanples 2 to 65 and 166 to 168)

The sane nmanner as in Exanple 1 was used, and each
charge transporting substance, binder resin, first
liquid, water, second liquid and surfactant were
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changed as shown in .Table 3. The evaluation results of
the liquid stability of each of the resulting enulsions
are shown in Table 4. |In Exanple 25, 5 parts of (1-1)
as a charge transporting substance and 1 part of (1-6)
were used. Herein, the solubility in the first liquid
exanple (1) used in each of Exanples 2 to 7 at 25°C and
1 atm of the second liquid exanple (1) was 100 rmass% or
nmore. The solubility in the first liquid exanple (1)
used in each of Exanples 8 to 10 at 25°C and 1 atm of
the second liquid exanple (20 was 100 mass% of nor e.
The solubility in the first liquid exanple (1) wused in
each of Exanples 13 and 14 at 25°C and 1 atm of the
second liquid exanple (5 was 100 nass% or nore. The
solubility in the first liquid exanple (1) used in each
of Exanples 15 to 18 at 25°C and 1 atm of the second
liquid exanple (14) was 100 mass% or nore. The
solubility in the first liquid exanple (1) used in
Exanple 20 at 25°C and 1 atm of the second liquid
exanmple (79 was 100 mass% or nore.  The solubility in
the first liquid exanple (1) used in Exanple 21 at 25°C
and 1 atm of the second liquid exanple (90 was 100
mass% or nore. The solubility in the first liquid
exanple (4 used in each of Exanples 32 and 33 at 25°C
and 1 atm of the second liquid exanple (1) was 100
mass% or nore. The solubility in the first liquid
exanple (4 used in Exanple 34 at 25°C and 1 atm of the
second liquid exanple (20 was 100 nass% or nore. The
solubility in the first liquid exanple (79 used in
Exanple 166 at 25°C and 1 atm of the second |iquid
exanple (1) was 100 mass% or nore. The solubility in
the first liquid exanmple (79 used in Exanple 167 at
25°C and 1 atm of the second liquid exanple (2 was 100
mass% or nore. The solubility in the first liquid
exanple (7) used in Exanple 168 at 25°C and 1 atm of
the second liquid exanple (5 was 100 mass% or nore.
[0116] (Conparative Exanple 1)
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A coating liquid containing a charge transporting
substance and a binder resin was made based on the
met hod described in PTL 1. ‘

[0117] The coating liquid containing a charge transporting
substance and a binder resin was nmade according to the
foll ow ng nethod.

[0118] Six parts of a conpound represented by the formula (1-
4) as a charge transporting substance and 6 parts of a
pol ycarbonate resin (Mv = 20,000) having a repeating
structure represented by the formula (2-1) as a binder
resin were dissolved in 28 parts of toluene as an
organic solvent to make 40 parts of an organic solution
for a charge transporting' | ayer. Then, 0.6 parts of
Noi gen EA-167 was added to 59.4 parts of water to nake
an aqueous sol ution.

[0119] The organic solution was gradually added over 10
mnutes while the aqueous solution being stirred at
3,000 rpmmn by a honogenizer (Physcotron) .
manufactured by Mcrotec Co., Ltd., and after the
conpletion of the dropwise addition, the rotation
nunmber of the honogeni zer was raised to 5,000 rpmmn
and the resultant was stirred for 10 mnutes to yield
an enmulsion for a charge trénsporting | ayer (100 parts).
Materials contained in the coating l[iquid and the
contents of the materials are shown in Table 3.

[0120] The sanme evaluation as in Exanple 1 was perforned. The
results are shown in Table 4. Separation and
aggregation were observed even after the stirring by
t he honogeni zer, separation in diluting water for
measurenment was remarkably observed, and the particle
size could not be neasured.

[0121] (Conparative Exanples 2 to 4)

Each coating liquid was nmade by the sane nanner as in
Conmparative Exanple 1, and each enmulsion for a charge'
transporting |ayer was attenpted to be prepared.
Materials contained in the coating liquid and the
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contents of the materials are shown in Table 3.

" [0122] After the preparation, the sanme evaluation as in

[ 0123]

Exampl e 1 was perforned. The results are shown in
Table 4. Separation and aggregation were observed even
after the stirring by the honogenizer, separation in
diluting water for neasurenent was remarkably observed,
and the particle size could not be neasured.
(Conparative Exanples 5 to 11)

Each coating liquid was nmade in the sanme manner as in
Exanple 1 except that each of liquid (1) to liquid (6)
shown below was used as the second liquid and the
content of each liquid was as shown in Table 3, and
each enmulsion for a charge transporting |ayer was
attenpted to be nade. Materials contained in the
coating liquid and the contents of the materials are
shown in Table 3.

[0124]Liquid (1) ~used” in Comparative Exanmple 5: dipropylene

[ 0125]

[ 0126]

gl ycol nonobutyl ether (solubility in water at 25°C and
1 atm (atnospheric pressure) of liquid (1): 3.0 mass%
solubility in first solution at 25°C and 1 atm
(atmospheric pressure) of liquid (1): 5.0 mass% or

nor e) ,

Liquid (20 used in Conparative Exanple 6: diethylene

gl ycol nonophenyl ether (solubility in water at 25°C
and 1 atm (atnospheric pressure) of liquid (2): 3.4
mass% solubility in first solution at 25°C and 1 atm
(atmospheric pressure) of liquid (2): 5.0 mass% or
nor e)

Liquid (3 wused in Comparative Exanple 7: diethylene

gl ycol nonohexyl ether (solubility in water at 25°C and
1 atm (atnospheric pressure) of liquid (3): 1.7 mass%
solubility in first solution at 25°C and 1 atm

(at mospheric pressure) of liquid (3): 5.0 mass% or
nor e )

[0127]Liquid (4 wused in Conparative Exanples 8 and 9:

i sopropyl acetate (solubility in water at 25°C and -1
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atm (atnospheric pressure) of liquid (4): 2.9 mass%
solubility in first solution at 25°C and 1 atm

(at mospheric pressure) of liquid (4): 5.0 mass% or
nor e )

[0128]Liquid (5 wused in Conparative Exanple 10: tripropylene
glycol n-butyl ether (solubility in water at 25°C and 1
atm (atnospheric pressure) of liquid (5: 2.9 mass%
solubility in first solution at 25°C and 1 atm '
(at nospheric pressur.e) of liquid (5): 5.0 mass% or
nor e)

[0129] Liquid (6) used in Conparative Exanple 11: 1,4-
but anedi ol diacetate (solubility in water at 25°C and 1
atm (atnospheric pressure) of liquid (6): 4.2 mass%
solubility in first solution at 25°C and 1 atm
(at mospheric pressure) of liquid (6): 5.0 mss% or
nor e)

[0130] After the preparation, the sane eval uation as in
Exampl e 1 was performed. The results are shown in
Table 4. Separation, aggregation and gelation were
observed even after the stirring by the honpgeni zer,
separation in diluting water for neasurenment was
remar kably observed, and the particle size could not be
nmeasur ed .
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[0142] It has been found that in the production nmethod of the
present invention, the particle size of the emulsified
particles is naintained even in the coating liquid
after left to stand and the emulsion is stable. Such
finding indicates that the enulsion prepared from the
second solution containing the second liquid of the
present invention is better in practical wusability than
the emulsion containing no second liquid in that the
enul sion of the present invention can be restored to
the uniform dispersion state simlar to the initial
di spersion state by sinple re-dispersing. The reason
for such finding is considered that the second liquid
soluble in the first liquid is present in the second
solution as a conmponent of the emulsion of the present
invention, thereby allowing the first liquid to be
eluted from the first solution to the second solution
during emulsifying, and that the volune of the
enul sified particles containing the first solution is
reduced, thereby meking the enulsified particles
smal | er. It is considered that the enulsified
particles are nade smaller, thereby enabli'ng t he
enul sified particles to be stably present in the
enul sion, and preventing the emulsified particles from
aggregating (coalescing) . Therefore, the enulsion can
be kept in the dispersion state even after being stored

\ for a long period.

[0143] On the other "hand, Wi th respect to the state after the
enul sified coating liquid for a charge transporting
| ayer based on the nmethod described in PTL 1, obtained
in Conparative Exanple 1, was left to stand, the
sedi mnentation of oil drops was observed and sone of oil
drops coal esced and fornmed an aggregate on the bottom
The emulsified coating liquid for a charge transporting
| ayer after the stirring was different from the
enul sion just after preparing the coating liquid, an
aggregate of oil drops was confirned, and a coating
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liquid having a high uniformty could not be forned.
(Exanples 66 to 130 and 169 to 171)

(1) Preparation of Coating Liquid for Conductive Layer
Ten parts of SnO,~coated barium sulfate - (conductive

particles), 2 parts of titanium oxide (pignment for
regulating resistance) , 6 parts of a phenol resin,
0.001 parts of silicone oil (leveling agent), and a

m xed solvent of 4 parts of nethanol and 16 parts of
met hoxypr opanol were used to prepare a coating liquid
for a conductive |ayer.

(2) Preparation of Coating Liquid for Internediate
Layer

Then, 3 parts of N-nethoxynethyl ated nylon and 3 parts
of copolynerized nylon were dissolved in a mxed
solvent of 65 parts of nethanol and 30 parts of n-
butanol to prepare a coating liquid for an internmediate
| ayer.

(3) Preparation of Coating Liquid for Charge Generating
Layer

Then, 10 parts of a crystalline hydroxygallium

pht hal ocyani ne (charge generating substance) having
strong peaks at'Bragg angles (2@ % 0.2°) of 7.5°, 9.9°,
16.3°, 18.6°, 25.1° and 28.3° in CuKa characteristic X-
ray diffraction was prepared. The phthal ocyanine was
m xed with 250 parts of cyclohexanone and 5 parts of
pol yvinyl  butyral (trade nane: S-lec BX-1, produced by
Sekisui Chemical Co., Ltd.), and dispersed therein by a
sand m |l apparatus wusing glass beads having a dianeter
of 1 mm under an atnobsphere of 23 £ 3°C for 1 hour.
After the dispersing, 250 parts of ethyl acetate was
added to prepare a coating liquid for a charge
generating |ayer.

[0147 ] <Production of El ectrophotographic Phot osensi tive

Merber >
An alum num cylinder having a dianeter of 24 mm and a

length of 257 mm was dip coated with the coating |iquid
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~for a conductive |layer prepared in (1) Preparation of

[ 0148]

[ 0149]

[ 0150]

[ 0151]

[ 0152]

Coating Liquid, and the resultant was heated at 140°C
for 30 minutes to form a conductive layer having a film
t hi ckness of 15 pm.

Then, the conductive layer was dip coated with the
coating liquid for an internmediate Ilayer prepared in

(2) Preparation of Coating Liquid, and the resultant

was heated at 100°C for 10 minutes to form an

internediate layer having a film thickness of 0.7 um.
Then, the intermediate Ilayer was dip coated with the
coating liquid for a charge generating |ayer prepared
in (3 Preparation of Coating Liquid, and the resultant
was heated at 100°C for 10 minutes to form a charge
generating layer having a film thickness of 0.26 um.
Then, each of the emulsions prepared in Exanples 1 to
65 and 166 to 168 was left to stand for 2 weeks
(tenperature: 23°C, humidity: 50%, then stirred at
1,000 rpmmn for 3 mnutes using a honogenizer and
then the charge generating layer was dip coated
therewith, and the resultant was heated at 150°beor 1
hour to form a charge transporting layer having a film
t hi ckness of 10 pm, thereby producing an

el ectrophot ographic  photosensitive nenber.

<Uniformty Evaluation of Coat Surface>

The surface at a positibn apart from the upper end of
t he el ectrophot ographic phot osensitive nmenber by 130 mm
was neasured by a surface roughness measuring

i nstrument (Surfcorder SE-3400, nmanufactured by Kosaka
Laboratory Ltd.), and subjected to a ten poi nt average
roughness (Rzjis) evaluation according to JIS B

0601: 2001 (evaluation length: 10 nm. |

The results are shown in Table 5.

<l mage Eval uati on>

| mmge evaluation was perforned using a |aser beam
printer LBP-2510 manufactured by Canon |Inc. During the
evaluation, the printer altered so that with respect to
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nm | aser source, the light intensity

t he el ectrophot ographic phot osensitive

menber

PC

T/JP2012/082265

from a 780

on the surface of

uJ/cm® was used. The evaluation was perforned

envi r onment

was 0.3

under an

of a tenperature of 23°C and a humidity of

15% Wth respect to the inage evaluation, 7TA4-si ze
plain paper was used to output a nonochrome halftone
image and the output i mage‘ was visually eval uated
according to the following criteria.

Rank A: Uniform image over the entire face

Rank B: Slight image unevenness on a snmall part

Rank C: Image unevenness

Rank D: Renarkable inage unevenness

The results are shown in Table 5.

(Conparative Exanples 12 to 22)

Each of the coating liquids nmade in Conparative

Exanples 1 to 11 was used to make and eval uate

an

el ect r ophot ogr aphi c phot osensitive menber in the same

manner as in Exanple 66. The results are shown in

Table 5.

Table 5
. Uniformty | mage
Emul si on eval uation eval uation

Exampl e 66 Exanmple 1 0. 55 A
Exampl e 67 Exampl e 2 0.50 A
Exampl e 68 Exanple 3 0.49 A
Exampl e 69 Exanpl e 4 0.48 A
Exanple 70 Exanple 5 0.49 A
Example 71 Exanple 6 0.50 A
Exampl e 72 Exanpl e. 7 0.51 A
Exampl e 73 Exanpl e 8 0.50 A
Example 74 Exanple 9 0.52 A
Exampl e 75 Exanpl e 10 0.51 A
Exampl e 76 Exanpl e 11 0.52 A
Example 77 Exanple 12 0.50 A
Exampl e 78 Exanpl e 13 0. 49 A
Exanpl e 79 Exanpl e 14 0.50 A
Exampl e 80 Exanpl e 15 0.51 A
Example 81 Exampl e 16 0.53 A
Exanmpl e 82 Exanpl e 17 0.49 A
Exanmpl e 83 Exanpl e 18 0.51 A
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[0155] Table 5 (continued)
Ermul si on Uniform'_ty Imagt_e
eval uation eval uation
Exanpl e 84 Exanple 19 0. 49 A
Exanpl e 85 Exanpl e 20 0. 50 A
Exanple 86 Exanple 21 0.51 A
Exanple 87 Exanpl e 22 0. 49 A
Exanpl e 88 Exanple 23 0.50 A
Exanple 89 Exanple 24 0.51 A
Exanpl e 90 Exanpl e 25 0. 50 A
Exanple 91 Exanple 26 0. 49 A
Exanpl e 92 Exanmple 27 0.53 A
Exanpl e 93 Exanple 28 0. 50 . A
Exanpl e 94 Exanpl e 29 0. 49 A
Exanpl e 95 Exanple 30 0. 52 A
Exanpl e 96 Exanple 31 0.51 A
Exanpl e 97 Exanple 32 0.51 A
Exanpl e 98 Exanple 33 0.51 A
Exanpl e 99 Exanpl e 34 0.50 A
Exanpl e 100 Exanpl e 35 0. 49 A
Exanpl e 101 Exanple 36 0. 53 A
Exanpl e 102 Exanple 37 0.69 B
Exanpl e 103 Exanpl e 38 0. 65 B
Exanpl e 104 Exanple 39 0.60 B
Exanpl e 105 Exanpl e 40 0.61 B
Exanpl e 106 Exanmple 41 0.63 B
Exanpl e 107 Exanple 42 0.51 , A
Exanpl e 108 Exanpl e 43 0. 49 A
Exanpl e 109 Exanpl e 44 0. 50 A
Exanpl e 110 Exanpl e 45 0.51 A
Exanple 111 Exanpl e 46 0. 53 A
Exanpl e 112 Exanple 47 0. 53 A
Exanpl e 113 Exanpl e 48 0. 54 A
Exanpl e 114 Exanpl e 49 0. 49 A
Exanpl e 115 Exanpl e 50 0. 50 A
Exanple 116 Exanple 51 0.51 A
Exanpl e 117 Exanple 52 0.53 A
Exanple 118 Exanpl e 53 0.51 A
Exanple 119 Exanpl e 54 0.64 B
Exanpl e 120 Exanpl e 55 0.63 B
Exanmple 121 Exanpl e 56 0.52 A
Exanpl e 122 Exanple 57 0.53 A
Exanpl e 123 Exanpl e 58 0.55 A
Exanple 124 Exanpl e 59 0.66 B
Exanpl e 125 Exanpl e 60 0.51 A
Exanple 126 Exanple 61 0.64 B
Exanpl e 127 Exanpl e 62 0. 50 A
Exanpl e 128 Exanpl e 63 0. 52 A
Exanple 129 Exanpl e 64 0. 62 B
Exanpl e 130 Exanpl e 65 0. 54 A
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[0156] Table 5 (continued)
Fmulsion Unlform}ty Imagg
evaluation evaluation
Comparative Comparative Example 0.80 c
Example 12 1 )
Comparative Comparative Example 0.75 c
Example 13 2 ‘
Comparative Comparative Example
0.72 C
Example 14 3
Comparative Comparative Example
0.85 C
Example 15 4
Comparative Comparative Example >.80 5
Example 16 5 :
Comparative Comparative Example 2 54 D
Example 17 6 '
Comparative Comparative Example
3.01 D
Example 18 7
Comparative Comparative Example
0.80 C
Example 19 8
Comparative Comparative Example 2.10 D
Example 20 9 ’
Comparative Comparative Example 0.80 c
Example 21 10 )
Comparative Comparative Example 0.79 c
Example 22 11 ‘
[0157] Table 5 (continued)
Emulsion Unlform}ty Imagg
] evaluation evaluation
Example 169 Example 166 0.48 A
Example 170 Example 167 0.48 A
Example 171 Example 168 0.51 A
[0158] In conparison Exanples 66 to 130 and 169 to 171 with
Conmparative Exanples 12 to 22, it has been found that
the coat of the emulsion prepared from the second
solution containing the second liquid of the present
invention has a better uniformity than the coat of the
emul sion containing no second liquid, in the case where
each enulsion after being left to stand for a long tinme
was used to be forned into a film The reason for such
finding is considered that the second liquid soluble in
the first liquid is present in the second solution as a
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component of the emulsion of the present invention,
thereby enabling the emulsified particles to be stably
present in the emnulsion. On the other hand, wth
respect to each of the emulsions in Conparative Exanple
1to 11, it is considered that oil drops form a
coal escence and an aggregate during being left to stand
for a long tinme and the uniform dispersibility of oil
drops is inmpaired, ‘thereby deteriorating the uniformty
on the surface of the coat after the coat formation as
in Conparative Exanples 12 to 22.

[0159] (Exanple 131)
As an organic device, an organic electrolum nescence
el ement was nmade as foll ows.

[0160] | TO havi ng a film thickness of 100 nm was fornmed on a

glass substrate as a support by a sputtering method.
The resultant was subjected to ultrasonic wave washing
with acetone and isopropyl alcohol (1PA) sequentially,
and then washed with boiling |PA and dri ed.
Furthernmore, the surface of the substrate was subjected
to UV/ ozone washing, to be formed into an anode |ayer.
Two parts of a conpound (1-5) as a charge transporting
substance was dissolved in 18 parts of toluene to nmke
20 'parts of a first solution.

[0161] Then, 0.4 parts of Naroacty CL-85 (nanufactured by
Sanyo Chemical Industries Ltd., HLB = 12.6) and 8 parts
of tetrahydrof uran were added to 71.6 parts of ion
exchange water (conductivity: 0.2 pS/cm) and nmixed to
make 80 parts of a second solution.

[0162] The first solution was gradually added over 10 m nutes
while the second solution being stirred at 3,000
rpmimin by a honogeni zer (Physcotron) manufactured by
Mcrotec Co., Ltd., and after the conpletion of the
dropwi se addition, the rotation nunber of the
honogeni zer was raised to 5,000 rpmnmin and the
resultant was stirred for 10 m nutes. Thereafter, the
resultant was dispersed by a high pressure inpingenent
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di spersing machi ne, Nanomi zer (manufactured by Yoshida
Ki kai Co., Ltd.) wunder a pressure condition .of 150 MPa
to yield an emulsion for a charge transporting |ayer
(100 parts) .

[0163] The anode |ayer was spin coated with the enulsion for a
charge transporting layer at 3,000 rpnminin for 30
seconds to forma film so that the film thickness was
50 nm thereby formng a charge transporting |ayer.

[0164] Then, Algqs(tris (8-quinolinolato) alumnum was vapor
deposited to form a light-emtting layer having a film
t hi ckness of 25 nm ,

[0165] Then, bathophenanthroline and cesium carbonate were
codeposited so that the cesium concentration in a |ayer
was 8.3 mass% to form an electron injecting |ayer
having a film thickness of 15 nm and a film of silver
(Ag) was fornmed on the layer by a heating vapor
deposition to form a cathode |ayer having a film
t hi ckness of 12 nm

[0166] The above nethod was used to nmake an organic
el ectrol um nescence elenent as an organic device.

A voltage of 6 V was applied between the anode |ayer

and the cathode layer, and it was confirnmed that |[ight
is emtted at 8,000 Cd/cm2. The results are shown in
Table 6.

[0167] (Exanple 132)

An organic electrolum nescence elenent was made in the
same manner as in Exanple 131 except that the charge
transporting substance was changed from the conpound
(1-5) to NPB (N N-di (naphthal ene- 1-yl )-N, N-

di phenyl benzi dine) was used.

[0168] A voltage of 6 V was applied between the anode |ayer
and the cathode layer, and it was confirmed that |[ight
is emtted at 9,000 Cd/cm2. The results are shown in
Table 6.

[0169] (Exanples 133 to 165 and 172 to 174)

An organic electrolum nescence elenent was nmade in the
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same manner as in Exanple 131 except that naterials
shown in Table 6 were used for the enulsion for a
charge transporting layer. The sane evaluation as in
Exanple 131 was perfornmed. The results are shown in
Table 6.
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[ 0175]

[0176]

[0177]

60

It has been confirnmed from the results of Exanples 131
to 165 and 172 to 174 that an organic

el ectrol um nescence elenent is produced as an organic
device and has a good charge transporting function.

In the production method of the present invention, the
second solution contains the second liquid and thus the
first liquid in the first solution rapidly transf'ers
into the second liquid in the step of preparing an

enul si on. Such a phenonenon nakes the particle size of
the enulsified particles smaller and also raises the
concentration of the charge transpofting subst ance
contained in the emulsified particles, thereby enabling
considerably preventing an aggregate of the enmulsified
particles from being generated as conpared with the
case where the emul sion containing nd second liquid is
pr epar ed. Therefore, the production nethod of the
present invention is useful as a nmethod for producing
an organic device which has a film having a charge
transporting function. ’
While the present invention has been described wth

reference to exenplary enbodinents, it is to be
understood that the invention is not limited to the
di scl osed exenplary enbodinments. The scope: of the

following clains is to be accorded the broadest
interpretation so as to enconpass all such

nodi fications and equivalent structures and functions.
This application clains the benefit of Japanese Patent
Application No. 2011-282086, filed Decenber 22, 2011,
and Japanese Patent Application No. 2012-255351, filed
Novenber 21, 2012 which are hereby incorporated by
reference herein in their entirety.
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CLAI M5
A net hod of producing an electrophotographic
phot osensitive nenber which conprises a support and a
charge transporting |l|ayer fornmed thereon, conprising
the steps of:
preparing a first solution conprising:
a first liquid having a solubility in water at 25°C and
1 atm of 1.0 nass% or |ess,
a charge transporting substance, and
a binder resin,
preparing a second solution conprising:
a second liquid having a solubility in water at 25°C
and 1 atm of 5.0 mass% or nore and a solubility in the
first liquid at 25°C and 1 atm of 5.0 nass% or nore,
and
wat er, ,
di spersing the first solution in the second solution to
prepare an enul sion,
forming a coat of the enulsion, and
heating the coat to form the charge transporting |ayer.
A method of producing an el ectrophotographic
phot osensitive nmenber according to claim 1,
wherein the binder resin is a binder resin soluble in
the first 1iquid. _
A method of producing an el ectrophotographic
phot osensitive nmenber according to claim 1 or 2,
wherein the second liquid is a liquid having a
solubility in water at 25°C and 1 atm of 20.0 mass% or
nore .
A nethod of producing an el ectrophotographic
phot osensitive nenber according to any one of clains 1
to 3,
wherein the ratio (w/ (a +c¢)) is 5/5 to 7/3,
wherein w represents the mass of the water in the
enul sion, a represents the nmass of the first liquid in
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the emulsion, and c represents the mass of the second
liquid in the emnulsion.

A nmethod of producing an el ectrophotographic

phot osensitive nenber according to any one of clainms 1

to 4,
wherein the ratio (a / ¢) is 97/3 to 30/70,
wherein a represents the mass of the first liquid in

the emulsion, and c represents the mass of the second
liquid in the emul sion.

A nmethod of producing an el ectrophotographic

phot osensitive nenber according to any one of clainms 1
to 5,

wherein the first liquid is at |east one selected from
t he group consisting of toluene, chloroform

di chl orobenzene, chl orobenzene, xylene, ethylbenzene,
and phenetol e.

A nmethod of producing an el ectrophotographic

phot osensitive nenber according to claim s,

wherein the first liquid is at |east one selected from
the group consisting of toluene and xyl ene.

A nmethod of producing an el ectrophotographic

phot osensitive nenber according to any one of clains 1
to 7,

wherein the second liquid is at |east one selected from
the group consisting of tetrahydrof uran,

di met hoxynet hane, 1, 2-di oxane, 1, 3-dioxane, 1, 4-dioxane,
1,3,5-trioxane, nethanol, 2-pentanone, ethanol,
tetrahydropyran, diethylene glycol dinethyl ether,

et hyl ene glycol dinethyl ether, propylene glycol n-
butyl ether, propylene glycol nonopropyl ether,

et hyl ene glycol nononethyl ether, diethylene glycol
nmonoet hyl ether, ethylene glycol nonoisopropyl ether,

et hyl ene glycol nonobutyl ether, ethylene glycol

monoi sobutyl ether, ethylene glycol nonoallyl ether,
propyl ene glycol nononethyl ether, dipropylene glycol
monomet hyl ether, tripropylene glycol nononethyl ether,
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propyl ene glycol nonobutyl ether, propylene glycol
monomet hyl ether acetate, diethylene glycol nethyl

ethyl ether, diethylene glycol diethyl ether,

di propyl ene glycol dinmethyl ether, propylene glycol

di acetate, nethyl acetate, ethyl acetate, n-propyl

al .cohol, 3- et hoxybut anol , 3-met hoxybutyl acetate, and
et hyl ene glycol nononethyl ether acetate.

A method of producing an el ectrophotographic

phot osensitive menber according to claim 8,

wherein the second liquid is at |east one selected from
t he group consisting of tetrahydrof uran and |

di met hoxymet hane

A nethod of producing an organic devi ce which conpri ses
a charge transporting |layer, conprising the steps of:
preparing a first solution conprising:

a first liquid having a solubility in water at 25°C and
1 atm of 1.0 nmass% or |ess,

a charge transporting subst ance, and

a binder resin,

preparing a second solution conprising:

a second liquid having a solubility in water at 25°C
and 1 atm of 5.0 nass% or nore and a solubility in the
first liquid at 25°C and 1 atm of 5.0 nass% or nore,
and

wat er,

di spersing the first solution in the second solution to
prepare an emnul sion,

forming a coat of the enulsion, and

heating the coat to form the charge transporting |ayer.
A method of producing an organic device according to
cl aim 10,

wherein the first liquid is at |east one selected from
the group consisting of toluene, chloroform

di chl or obenzene, chl orobenzene, xylene, ethylbenzene,
and phenetol e.
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A method of producing an organic device according to
claim 10 or 11,

wherein the second liquid is at |east one selected from
the group consisting of tetrahydrof uran,

di met hoxynet hane, 1, 2-di oxane, 1, 3-di oxane, 1, 4-di oxane,
1,3,5-trioxane, nethanol, 2-pentanone, ethanol,

t et rahydropyran, diethylene glycol dinethyl ether,

et hyl ene glycol dinmethyl ether, propylene glycol n-
butyl ether, propylene glycol nonopropyl ether,

et hyl ene glycol nononmethyl ether, diethylene glycol
monoet hyl ether, ethylene glycol nonoisopropyl ether,
et hyl ene glycol nonobutyl ether, ethylene glycol

nmonoi sobutyl ether, ethylene glycol nonoallyl ether,
propyl ene glycol nonomethyl ether, dipropylene glycol
mononet hyl ether, tripropylene glycol nononethyl ether,
propyl ene glycol nonobutyl ether, propylene glycol
mononet hyl ether acetate, diethylene glycol nethyl

ethyl ether, diethylene glycol diethyl ether,

di propyl ene glycol dinethyl ether, propylene glycol

di acetate, nethyl acetate, ethyl acetate, n-propyl

al cohol, 3-nethoxybutanol , 3-nethoxybutyl acetate, and
et hyl ene gl ycol nononethyl ether acetate.

A nmethod of producing an el ect rophot ogr aphi c

phot osensitive nenber which conprises a support and a
charge transporting |l|ayer fornmed thereon, conprising

the steps of:

preparing a first solution conprising:

a first |iquid,

a charge transporting substance, and

a binder resin,

preparing a second solution conprising:

a second liquid, and

wat er,

di spersing the first solution in the second solution to
prepare an enul sion,

formng a coat of the emulsion, and
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heating the coat to form the charge transporting |ayer,

and

wherein the first liquid is at |east one selected from

the group consisting of toluene, chloroform

di chl orobenzene, chlorobenzene, xylene, ethylbenzene,

and phenetol e, and ’

the second liquid is at |east one selected from the

group consisting of tetrahydrof uran, dinethoxynethane,

1, 2-di oxane, 1, 3-di oxane, 1, 4-dioxane, 1,3,5-trioxane,

met hanol , 2-pentanone, ethanol, tetrahydropyran,

di ethyl ene glycol dinethyl ether, ethylene glycol

di met hyl ether, propylene glycol n-butyl ether,

propyl ene glycol nonopropyl ether, ethylene glycol

nmononet hyl ether, diethylene glycol nonoethyl ether,

et hyl ene glycol nonoisopropyl ether, ethylene glycol

nmonobutyl ether, ethylene glycol nonoisobutyl ether,

et hyl ene glycol nonoallyl ether, propylene glycol

nmononet hyl ether, dipropylene glycol nononethyl ether,

tripropylene glycol nonomethyl ether, propylene glycol

nmonobutyl ether, propylene gl ycol nmononet hyl et her

acetate, diethylene glycol nethyl ethyl ether,
~diethylene glycol diethyl ether, dipropylene glycol

di met hyl ether, propylene glycol diacetate, nethyl

acetate, ethyl acetate, n-propyl alcohol, 3-

met hoxybut anol , 3-net hoxybutyl acetate, and et hyl ene

gl ycol nononethyl ether acetate.
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