
EP 0 409 737 B1 Description FIELD OF THE INVENTION AND RELATED ART 5
The present invention relates to oxytitanium phthalocyanine having a novel
crystal form, a process for pro- ducing the oxytitanium phthalocyanine and
an electrophotosensitive member using the oxytitanium phthalo- cyanine.
Hitherto, phthalocyanine pigments have been watched and studied for
electronic materials used for elec- trophotosensitive members, solar cells,
sensors, etc. In addition to colorants. 10     At present, non-impact type
printers utilizing electrophotography have been popularized as terminal
prin- ters instead of the conventional impact type printers. These printers
are laser beam printers using lasers as light sources In general. As the
light sources, semiconductor lasers are used In view of cost, apparatus
size, etc. The semiconductor lasers have long wavelengths (i.e., emission
wavelengths: 790 [err] 20 nm), so that elec- trophotosensitive members
having sufficient sensitivity for laser light having the long wavelengths
have been 15  developed. The sensitivity of an electrophotosensitive member
varies depending on a spades of a charge- generating material. There have
been studied many charge-generating materials having sensitivity for
long-wavelength light, which include metallic phthalocyanine compounds such
as chloro-aluminum phthalocyanine, chloro-indium phthalopyanine,
oxyvanadium phthalocyanine, chlorogallium phthalocyanine, magnesium
phthalocyanine and 20  oxytitanium phthalocyanine; and non-metallic
phthalocyanine compounds. For many phthalocyanine compounds among these,
various crystal forms have been known. it is generally known, for example,
that non-metallic phthalocyanine compounds of [err]-type, [err]-type,
[err]-type, [err]-type, [err]-type, X- type, [err]-type, etc. and copper
phthalocyanine of [err]-type, [err]-type, [err]type, [err]-type,
[err]-type, [err]-type, etc. exist. Fur- ther, It is also generally known
that the difference In crystal form exerts great influence on
electrophotographic 25  characteristics (i.e., sensitivity, potential
stability in durability test, etc.) and paint characteristics when the
phthalocyanine compounds are used in paint Many different crystal forms of
oxytitanium phthalocyanine having high sensitivity for the long-wavelength
light in particular have been known similarly as in the above non-metallic
phthalocyanine compounds and cop- per phthalocyanine, including those
disclosed in Japanese Laid-Open Patent Application (KOKAl) Nos. 30
49544/1984 (U.S. Patent 4,444,861), 16695911984, 239248/1988 (U.S. Patent
4,728,592), 6709411987 (U.S. Patent 4,684,997), 366/1988, 116158/1988,
198067/1988 and 17066/1989. SUMMARY OF THE INVENTION 35     An object of
the present invention Is to provide oxytitanium phthalocyanine having a
novel crystal form and a process for producing the oxytitanium
phthalocyanine. Another object of the present Invention is to provide an
oxytitanium phthalocyanine crystal which is ex- cellent in solvent
stability and a process for producing the oxytitanium phthalocyanine
crystal. Another object of the present Invention is to provide an
electophotosensitive member having high photo- 40  sensitivity for
long-wavelength light. Afurther object of the present invention is to
provide an electrophotosensitive memberwhich has excellent stability of
electric potential and maintains good images when used in a durability
test. A still further object of the present Invention is to provide an
electrophotosensitive member having a good photomemory characteristic (a
charging characteristic after irradiation with visible rays for a long
time). 45      According to the present invention, there is provided
oxytitanium phthalocyanine having a novel crystal form characterized by
main peaks specified by Bragg angles (20  0.2 degree) of 9.0 degrees, 14.2
degrees, 23.9 degrees and 27.1 degrees in X-ray diffraction pattern based
on CuKa characteristic X-rays. According to the present invention, there Is
further provided a process for producing oxytitanium phtha- locyanine
having a crystal form characterized by main peaks specified by Bragg angles
([err] 0.2 degree) of 50  9.0 degrees, 14.2 degrees, 23.9 degrees and 27.1
degrees In X-ray diffraction pattern based on CuKa char- acteristic X-rays,
wherein amorphous oxytitanium phthalocyanine is treated with methanol and
then Is sub- jected to milling with a solvent selected from the group
consisting of ether, monoterpene hydrocarbons, and 



liquid paraffin. According to the present Invention, there Is also provided
an electrophotosensitive member comprising an 55  electroconductive support
and a photosensitive layer formed thereon, wherein the photosensitive layer
com- prises oxytitanium phthalocyanine having a crystal form characterized
by main peaks specified by Bragg an- gles [err] 0.2 degree) of 9.0 degrees,
14.2 degrees, 23.9 degrees and 27.1 degrees in X-ray diffraction pattern
based on CuKa characteristic X-rays. 2    EP 0 409 737 B1 These and other
objects, features and advantages of the present invention will become more
apparent upon a consideration of the following description of the preferred
embodiments of the present invention taken in conjunction with the
accompanying drawings. 5 BRIEF DESCRIPTION OF THE DRAWINGS Figures 1 - 3
are graphs showing X-ray diffraction patterns of three types of oxytitanium
phthalocyanine having a crystal form of the invention each prepared In
Synthesis Examples 1 - 3; 10      Figures 4 and 5 are schematic sectional
views of laminar structure of electrophotosensitive members; Figure 6 is a
graph showing an X-ray diffraction pattern of amorphous oxytitanium
phthalocyanine; Figure 7showsan X-raydiffraction patternoflow-crystalline
oxytitanium phthalocyanine prepared bytreat- ing with methanol; Figure 8
shows an infrared absorption spectrum (KBr method) of oxytitanium
phthalocyanine having a 15     crystal form of the invention; Figure 9
shows an ultraviolet absorption spectrum of oxytitanium phthalocyanine
having a crystal form of the invention; Figure 10 shows an X-ray
diffraction pattern of oxytitanium phthalocyanine having a crystal form
prepared by treating with methanol in Synthesis Example 3; 20      Figures
11 - 13 show X-ray diffraction patterns of three species of oxytitanium
phthalocyanine prepared In Comparative Synthesis Examples 1 - 3,
respectively; Figure 14 is a diagram showing changes in dark part potential
of electrophotosensitive members prepared in Example 1 and Comparative
Examples 1 - 3 with respect to a continuous copying test; Figure 15 is a
diagram showing changes in contrast potential of electrophotosensitive
members prepared 25     In Example 1 and Comparative Examples 1 - 3 with
respect to a continuous copying test; Figure 16 is a diagram showing
spectral sensitivity of an electrophotosensitive member prepared in Ex-
ample 1; Figure 17 shows an X-ray diffraction pattern of a charge
generation layer of an electrophotosensitive mem- ber prepared in Example
1; 30      Figure 18 shows an X-ray diffraction pattern of an aluminum
cylinder used in Example 1; Figure 19 shows an X-ray diffraction pattern
obtained by subjecting the X-ray diffraction pattern of the charge
generation layerof the electrophotosensitive member prepared in Example 1
to background remov- al and smoothing; Figure 20 is a schematic structural
view of an electrophotographic apparatus using an electrophotosensi- 35
tive member of the invention; and Figure 21 is a block diagram of
afacsimile machine using an electrophotographic apparatus using an elec-
trophotosensitive member of the invention as a printer. DETAILED
DESCRIPTION OF THE INVENTION 40 In X-ray diffraction patterns of three
types of oxytitanium phthalocyanine of the Invention as shown In Fig- 



ures 1 - 3, strong peaks are observed at specific Bragg angles [err] 0.2
degree) of 9.0 degrees, 14.2 degrees, 23.9 degrees and 27.1 degrees. The
above peaks are selected in order of peak intensity by taking the highest
four peaks as main peaks. 46      Referring to Figures 1 - 3, among the
above four peaks, the peak of 27.1 degrees is the first strongest peak and
the peak of 9.0 degrees is the second strongest peak. The above four peaks
are followed by the peaks of 17.9 degrees and 13.3 degrees. Further, there
are no clear peaks observed in the range of 10.5 - 13.0 degrees, 14.8 -
17.4 degrees or 18.2 - 23.2 degrees. The shapes of the peaks in the X-ray
diffraction pattern of the invention can be slightly changed depending 50
on the production ormeasuring conditions so the tipof each peakcan split.
In Figure 1 the peakof 8.9 degrees appears to split into two peaks of 8.9
degrees and about 9.4 degrees, and the peak of 14.2 degrees also ap- pears
to split into two peaks of 14.2 degrees and about 14.1 degrees. The
structural formula of oxytitanium phthalocyanine according to the present
invention is represented by the following formula: 55 3    EP 0 409 737 1 5
[err] 10 [err] 15                       [err] wherein [err]respectively
denote Cl or Br; and n, m, I and k are respectively an Integer of 0 - 4. A
representative example ofthe process for producing oxytitanium
phthalocyanine having a specific crystal 20  form of the Invention is
described below. Titanium tetrachloride is reacted with o-phthalodinitrile
In a-chloronaphthalene to provide dichlorotitanium phthalocyanine. The
resultant dichlorotitanium phthalocyanine is washed with a solvent such as
a-chloronaph- thalene, trichlorobenzene, dichlorobenzene,
N-methylpyrrolidone or NN-dimethylformamide and Is further washed with a
solvent such as methanol or ethanol, followed by hydrolysis with hot water
to obtain an oxyti- 25  tanium phthalocyanine crystal. The resultant
crystal comprises a mixture of various crystal forms in most cas- es.
According to the present invention, the resultant crystal Is treated by
acid pasting (i.e., a method of dis- solving the mixture In acid (e.g.,
sulfuric acid) and pouring the resultant solution Into water to
reprecipitate a solid In the form of a paste), whereby the resultant
crystal is once converted into amorphous oxytitanium phtha- locyanine. The
resultant amorphous oxytitanium phthalocyanine is subjected to methanol
treatmentfor30 min- 30  utes or more, preferably 1 hour or more, at room
temperature or under heating or boiling, followed by drying under reduced
pressure. The treated oxytitanium phthalocyanine is subjected to milling
for 5 hours or more, preferably 10 hours or more, with a solvent, as a
dispersion medium, selected from: ethers, such as n-propyl ether, n-butyl
ether, iso-butyl ether, sec-butyl ether, n-amyl ether, n-butyl methyl
ether, n-butyl ethyl etheror ethylene glycol n-butyl ether; monoterpene
hydrocarbons, such as terpinolene or pinene; and liquid paraffins, 35  to
provide oxytitanium phthalocyanine having a specific crystal form of the
present invention. In the above process, the methanol treatment may for
example be performed by treating the amorphous oxytitanium phthalocyanine
in the form of a dispersion in methanol under stirring, and the miling may
be per- formed by using a milling device such as a sand mill or a ball mill
with milling media such as glass beads, steel beads or alumina balls. 40
The resultant oxytitanium phthalocyanine of the Invention functions as an
excellent photoconductor and may be adapted for an electronic material such
as an electrophotosensitive member, a solar cell, a sensor or a switching
device. 



Hereinafter, some examples of application of the oxytitanium phthalocyanine
crystal of the Invention to a charge-generating material in an
electrophotosensitive member will be explained. 45      Representative
embodiments of laminarstructure of the electrophotosensitive memberof the
invention are shown in Figures 4 and 5. Figure 4 shows an embodiment
wherein a photosensitive layer 1 is composed of a single layer and com-
prises a charge-generating material 2 and a charge-transporting material
(not shown) together. The photosen- sitive layer 1 may be disposed on an
electroconductive support 3. 50      Figure 5 shows an embodiment of
laminated structure wherein a photosensitive layer 1 comprises a charge
generation layer 4 comprising a charge-generating material 2 and a charge
transport layer 5 comprising a charge-transporting material (not shown)
disposed on the charge generation layer 4; and the charge transport layer 5
may be disposed on an electroconductive support 3. The charge generation
layer 4 and the charge transport layer 5 can be disposed in reverse. 55
In production of the electrophotosensitive member, the electroconductive
support 3 may be a material hav- ing an electroconductivity including: a
metal such as aluminum or stainless steel; and metal, plastic or paper
having an electroconductive layer. Between the electroconductive support 3
and the photosensitive layer 1, there can be formed a primer or undercoat
layer having a barrier function and an adhesive function as an intermediate
layer. The primer layer 4    EP 0 409 737 B1 may comprise a substance, such
as polyvinyl alcohol, polyethylene oxide, ethyl cellulose, methyl
cellulose, casein, polyamide, glue or gelatin. The above substance may be
dissolved in an appropriate solventand applied onto the electroconductive
support 3 to prepare the primer layer. The thickness of the primer layer
may be 0.2 5   -3.0[err]. The photosensitive layerwhich is composed of a
single layeras shown in Figure 4 may be formed by mixing the
charge-generating material comprising the oxytitanium phthalocyanine
crystal of the invention and the charge-transporting material with an
appropriate solution containing a binder resin, applying the resultant
coat- ing liquid and then drying the coating. 10      The charge generation
layer of the photosensitive layer having a laminated structure as shown in
Figure 5 may be formed by dispersing the charge-generating material
comprising the oxytitanium phthalocyanine crystal of the invention in an
appropriate solution containing a binder resin, applying the resultant
coating liquid and then drying the coating. it is possible not to use the
binder resin in the above solution. The charge gen- eration layer may also
be formed by vapor deposition. Examples of the binder resin as described
above may 15  Include: polyester, acrylic resins, polyvinylcarbazole,
phenoxy resins, polycarbonate, polyvinyl butyral, poly- styrene, vinyl
acetate resins, polysulfone, polyarylate or vinylidene
chloride-acrylonitrile copolymers. The charge transport layer may be formed
by dissolving a charge-transporting material and a binder resin In an
appropriate solvent, applying the resultant coating liquid and then drying
the coating. Examples of the charge-transporting material used may Include:
triaryl amine compounds, hydrazone compounds, stilbene 20  compounds,
pyrazoline compounds, oxazole compounds, thiazole compounds or triaryl
methane compounds. As the binder resin, the above-mentioned resins can be
used. The method for applying the photosensitive layer(s) may be: dipping,
spray coating, spinner coating, bead coating, blade coating or beam
coating. In formulating the photosensitive layer, when the photosensitive
layer is composed of a single layer, the 25  charge-generating material and
the charge-transporting material may preferably be contained In the photo-
sensitive layer in amounts of 2 - 20 wt. % and 30 - 80 wt. %, respectively,
particularly 2 - 10 wt. % and 40 - 70 wt. %, respectively. When the
photosensitive layer has a laminated structure, the charge-generating
material may preferably be contained in the charge generation layer in an
amount of 20 - 80 wt. %, particularly 50 - 70 



wt. %, and the charge-transporting material may preferably be contained in
the charge transport layer in an 30 amount of 30 - 70 wL %, particularly 40
- 60 wt. %. The thickness of the photosensitive layer which is composed of
a single layer may preferably be 5 - 40 [err], more preferably 10 - 30
[err]. When the photosensitive layer has a laminated structure, the
thickness of the charge generation layer may preferably be 0.01 - 10 [err],
more preferably 0.05 - 5 [err] and the thickness of the charge transport
layer may preferably be 5 - 40 [err], more preferably 10 - 30 [err]. 35 In
order to protect the photosensitive layer from external shock, a thin
protective layer can be further dis- posed on the photosensitive layer.
When the oxytitanium phthalocyanine crystal of the invention is used as the
charge-generating material, It Is possible to mix the oxytitanium
phthalocyanine crystal with another charge-generating material or the
charge-transporting material as desired. 40      The electrophotosensitive
member according to the present Invention can be applied to not only a
laser beam printer, a light-emitting diode (LED) printer and a cathode-ray
tube (CRT) printer but also an ordinary electrophotographic copying machine
and other applicable fields of electrophotography. Figure 20 shows a
schematic structural view of an ordinary transfer-type lectrophotographic
apparatus using an electrophotosensitive member of the invention. Referring
to Figure 20, a photosensitive drum (i.e., 45  photosensitive member) 1 as
an Image-carrying member is rotated about an axis la at a prescribed
peripheral speed In the direction of the arrow shown inside of the
photosensitive drum 1. Thesurface of the photosensitive drum is uniformly
charged by means of a charger 2 to have a prescribed positive or negative
potential. The photosensitive drum 1 Is exposed to light-image L (as by
slit exposure or laser beam-scanning exposure) by using an image exposure
means (not shown), whereby an electrostatic latent image corresponding to
an ex- 50  posure image Is successively formed on the surface of the
photosensitive drum 1. The electrostatic latent im- age is developed by a
developing means 4 to form a toner image. The toner Image is successively
transferred to a transfer material P which is supplied from a supply part
(not shown) to a position between the photosen- sitive drum 1 and a
transfer charger 5 in synchronism with the rotating speed of the
photosensitive drum 1, by means of the transfer charger 5. The transfer
material P with the toner image thereon is separated from 55  the
photosensitive drum 1 to be conveyed to a fixing device 8, followed by
image fixing to print out the transfer material P as a copy outside the
electrophotographic apparatus. Residual toner particles on the surface of
the photosensitive drum 1 after the transfer are removed by means of a
cleaner 6 to provide a cleaned surface, and residual charge on the surface
of the photosensitive drum 1 is erased by a pre-exposure means 7 to pre-
pare for the next cycle. As the charger 2 for charging the photosensitive
drum 1 uniformly, a corona charger 5    EP 0 409 737 B1 Is widely used in
general. As the transfer charger 5, such a corona charger Is also widely
used in general. According to the present invention, In the
electrophotographic apparatus, it is possible to provide a device unit
which Includes plural means Inclusive of or selected from the
photosensitive member (photosensitive 5 drum), the charger, the developing
means, the cleaner, etc. so as to be attached or removed as desired. The
device unit may, for example, be composed of the photosensitive member and
at-least one device of the charg- er, the developing means and the cleaner
to prepare a single unit capable of being attached to or removed from the
body of the electrophotographic apparatus by using a guiding means such as
a rail in the body. The device unit can be accompanied with the charger
and/or the developing means to prepare a single unit. 10     In a case
where the electrophotographic apparatus is used as a copying machine or a
printer, exposure light-image L may be given by reading data on reflection
light or transmitted light from an original or on the original, converting
the data into a signal and then effecting a laser beam scanning, a drive of
LED array or a drive of a liquid crystal shutter array. In a case where the
electrophotographic apparatus according to the present invention is used as
a printer 



15 of a facsimile machine, exposure light-image L Is given by exposure for
printing received data. Figure 21 shows a block diagram of an embodiment
for explaining this case. Referring to Figure 21, a controller 11 controls
an image-reading part 10 and a printer 19. The whole controller 11 is
controlled by a CPU (central processing unit) 17. Read data from the
image-reading part Is transmitted to a partner station through a
transmitting circuit 13, and on the other hand, the received data from the
partner station is sent to the printer 19 through a receiving 20  circuit
12. An image memory memorizes prescribed image data. A printer controller
18 controls the printer 19, and a reference numeral 14 denotes a telephone.
The image received through a circuit 15 (the image data sent through the
circuit from a connected remote terminal) is demodulated by means of the
receiving circuit 12 and successively stored in an image memory 16 after a
restoring-signal processing of the image data. When image for at least one
page is stored in the 25 Image memory 16, image recording of the page is
effected. The CPU 17 reads out the image data forone page from the image
memory 16and sends the image data forone page subjected to the
restoring-signal processing to the printer controller 18. The printer
controller 18 receives the image data for one page from the CPU 17 and
controls the printer 19 in order to effect image-data recording. Further,
the CPU 17 Is caused to receive image for a subsequent page during the
recording by the printer 19. As described above, the receiving and 30
recording of the image are performed. Synthesis examples of oxytitanium
phthalocyanine crystal according to the present Invention will be ex-
plained hereinbelow. Synthesis Example 1 35 In 100 g of
[err]-chloronaphthalene, 5.0 g of o-phthalodinitrile and 2.0 g of titanium
tetrachloride were stirred for 3 hours at [err]followed by cooling to [err]
to precipitate a crystal. The crystal was recovered by filtration to obtain
a paste of dichlorotitanium phthalocyanine, followed by washing with 100 ml
of N,N-dimethylforma- mide at [err] under stirring and two times of washing
with 100 ml of methanol at [err]. The resultant paste 40  was recovered by
filtration and stirred in 100 ml of deionized water for 1 hour at [err],
followed by filtration to obtain 4.3 g of a blue oxytitanium phthalocyanine
crystal. The results of elementary analysis are shown below. Elementary
analysis  (err) C (%)    H (%)        N (%) Cl (%) Calculated value   66.68
2.80               19.44       0.00 Observed value           66.50    2.99
19.42       0.47 The resultant oxytitanium phthalocyanine crystal was
dissolved In 150 g of concentrated sulfuric acid and then added dropwise to
1500 ml of deionized water at [err] under stirring to reprecipitate a
crystal, followed by fitration and sufficient washing with water to obtain
amorphous oxytianlum phthalocyanine. An X-ray dif- 55  fraction pattern of
the amorphous oxytianium phthalocyanine is shown in Figure 6. The resultant
amorphous oxytitanium phthalocyanine in an amount of 4.0 g was subjected to
stirring for suspension in 100 ml of methanol for8 hours atroom temperature
(err), followed by filtration and drying under reduced pressure to obtain
low- crystallized oxytitanium phthalocyanine. An X-ray diffraction pattern
of the low-crystallized oxytitanium phtha- locyanine is shown in Figure 7.
To 2.0 g of the resultant low-crystallized oxytitanium phthalocyanine, 40
ml of 6    EP 0 409 737 B1 n-butyl ether was added, followed by milling
with glass beads in the size of 1 mm for 20 hours at room tem- perature
(err) to obtain a liquid dispersion. The solid was recovered from the
dispersion, followed by washing with methanol, sufficient washing with
water and drying to obtain 1.8 g of a novel oxytitanium phthalocyanine 5
crystal of the invention. An X-ray diffraction pattern of the
above-prepared oxytitanium phthalocyanine crystal of the invention is shown
In Figure 1. An infrared absorption spectrum measured by using a pellet of
the above- prepared oxytitanlum phthalocyanine crystal in mixture with KBr
is shown in Figure 8. An ultraviolet absorption 



spectrum measured by using a dispersion of the above-prepared oxytitanium
phthalocyanine crystal in n-butyl ether is shown in Figure 9. 10 Synthesis
Example 2 50 ml of pinene was added to 2.0 g of methanol-treated
oxytitanium phthalocyanine prepared in the same manner as in Synthesis
Example 1, and then the mixture was milled with glass beads in the size of
1 mm for 15  20 hours at room temperature (22 C) to obtain a dispersion.
The solid was recovered from the dispersion, fol- lowed by washing with
methanol, suff icient washing with water and drying to obtain 1.8 g of a
novel oxytitanium phthalocyanine crystal of the invention. An X-ray
diffraction pattern of the above-prepared oxytianlum phtha- locyanine
crystal is shown in Figure 2. 20  Synthesis Example 3 To 4.0 g of amorphous
oxytitanium phthalocyanine prepared in the same manneras in Synthesis
Example 1, 100 ml of methanol was added, followed by boiling for 30 hours
under suspension stirring. After the boiling treatment, the suspension was
subjected tofltration and drying under reduced pressure to obtain 3.6 g of
oxy- 25  titanium phthalocyanine. An X-ray diffraction pattern of the above
oxytitanium phthalocyanine is shown in Fig- ure 10. To 2.0 g of the
resultant oxytitanium phthalocyanine, 60 ml of ethylene glycol n-butyl
etherwas added, followed by milling with glass beads in the size of 1 mm
for 15 hours at room temperature (err) to obtain a dispersion. The solid
was recovered from the dispersion, followed by washing with methanol,
sufficient wash- ing with water and drying to obtain 1.8 g of a novel
oxytitanium phthalocyanine crystal of the invention. An X- 30  ray
diffraction pattern of the above-prepared oxytitanium phthalocyanine
crystal is shown in Figure 3. Comparative Synthesis Example 1 A
so-called[err]type oxytitanlum phthalocyanine crystal was synthesized in
the same manner as disclosed 35  in Japanese Laid-Open Patent Application
(KOKAI) No. 239248/1986 (U.S. Patent 4,728,592). The X-ray dif- fraction
pattern is shown in Figure 11. Comparative Synthesis Example 2 40     A
so-called A-type oxytitanium phthalocyanine crystal was synthesized In the
same manner as disclosed in Japanese Laid-Open Patent Application (KOKAI)
No. 67094/1987 (U.S. Patent 4,664,997). The X-ray dif- fraction pattern is
shown in Figure 12. Comparative Synthesis Example 3 45 An oxytitanium
phthalocyanine crystal was synthesized in the same manner as disclosed in
Japanese Laid-Open Patent Application (KOKAI) No. 17066/1989. The X-ray
diffraction pattern is shown in Figure 13. The conditions of the X-ray
diffraction analysis using CuKa characteristic X-rays described above were
as follows. 50        Measuring machine: X-ray diffraction apparatus
manufactured by Rigaku Denki K.K. RAD-Asystem X-ray tube (Target): Cu Tube
voltage: 50 KV 55        Tube current 40 mA Scanning method: [err] scan
Scanning speed: 2 deg./min. Sampling width: 0.020 deg. Starting angle (20):
3 deg. 7    EP 0 409 737 B1 



Stopping angle (20): 40 deg. Divergence slit 0.5 deg. Scattering slit 0.5
deg. 5        Receiving slit: 0.3 mm Curved monochromator: used.
Hereinbelow, examples of application of oxytitanium phthalocyanine crystals
of the Invention to electro- photosensitive members will be explained more
specifically. Herein, a term "part(s)" denotes "Weight part(s)". 10
Example 1 50 parts of titanium oxide powder coated with tin oxide
containing 10 % antimony oxide, 25 parts of resol- type phenolic resin, 20
parts of methyl cellosolve, 5 parts of methanol and 0.002 part of silicone
oil (polydi- methyislloxane polyoxyalkylene copolymer, Mw (weight-average
molecular weight) - 3,000) were dispersed 15 for 2 hours with 1 mm
dia.-glass beads by means of a sand mill to prepare paintforforming an
electroconductive layer. An aluminum cylinder (30 mm dia. x 260 mm) was
dipped in the above paint, followed by drying for 30 minutes at [err] to
form a 20pm thick electroconductive layer. A solution of 5 parts of a
polyamide (6-66- 610-12 quaternary copolymer nylon) in a mixture solvent of
70 parts of methanol and 25 parts of butanol was applied onto the
electroconductive layer by dipping, followed by drying to provide a [err]
thick primer layer. 20  Four parts of the oxytitanium phthalocyanine
crystal prepared in Synthesis Example 1 and two parts of poly- vinyl
butyral (Mw = 100,000 - 150,000) were dissolved in 100 ml of cyclohexanone,
followed by dispersion of 1 hourwith 1 mm dia.-glass beads by means of a
sand mill. The resultantdispersion was diluted with 100 parts of methyl
ethyl ketone to prepare a coating liquid. The coating liquid was applied
onto the primary layer, fol- lowed by drying for 10 minutes at [err] toform
a 0.15[err] thick charge generation layer. Then, a solution was 25
prepared by dissolving 10 parts of the charge-transporting material of the
formula: 30                               [err] 35  and 10 parts of a
bisphenol Z-type polycarbonate resin (Mw = 20,000) in 60 parts of
monochlorobenzene and then applied onto the charge generation layer by
dipping, followed by drying for 1 hour at [err] to form a 20 [err] thick
charge transport layer, whereby an electrophotosensitive member was
prepared. Comparative Example 1 40 An electrophotosensitive member was
prepared in the same manner as in Example 1 except that the [err]- type
oxytitanium phthalocyanine crystal prepared In Comparative Synthesis
Example I was used. Comparative Example 2 45 An electrophotosensitive
member was prepared in the same manner as In Example 1 except that the A-
type oxytitanium phthalocyanine crystal prepared in Comparative Synthesis
Example 2 was used. Comparative Example 3 50 An electrophotosensitive
member was prepared In the same manner as in Example 1 except that the oxy-
titanium phthalocyanine crystal (disclosed In Japanese Laid-Open Patent
Application (KOKAI) No. 17066/11989) prepared In Comparative Synthesis
Example 3 was used. The above-prepared four electrophotosensitive members
prepared in Example 1 and Comparative Exam- 55   pies 1 - 3 were attached
to laser beam printers (LBP-SX, manufactured by Canon K.K.), respectively
Each electrophotosensitive member was charged so as to provide -700 V of
dark part potential and then exposed to laser light (emission wavelength:
802 nm) to provide -150 V of exposed or light part potential. The exposure
quantity [err] required for decreasing the potential from -700 V to -150 V
was measured to evaluate the photosensitivity. The results are shown in
Table 1.    EP 0 409 737 B1 



Table 1 5 Photosensitive member                Exposure quantity  (err)
(Example) 10 Example 1                                         0.26
Comparative Example  1                            0.71 15
Comparative Example 2                             0.75 Comparative Example
3                             0.42 20 Further, the oxytitanlum
phthalocyanine crystals prepared in Synthesis Examples 2 and 3 were used
for providing electrophotosensitive members In the same manner as in
Example 1. The exposure quantity was measured In the same manner as
described above by using each of the electrophotosensitive members, so 25
that a high electrophotosensitivity similar to that in Example 1 was
obtained In each case. The above-mentioned four electrophotosensitive
members prepared in Example 1 and Comparative Ex- amples 1 - 3 were
subjected to a copying test (durability test) of 4000 sheets on condition
that the Initial dark part potential and light part potential were set to
-700 V and -150 V, respectively. The dark part potential and light part
potential were measured In some stages to evaluate electrophotosensitive
characteristics, and states 30  of Images In some stages were observed.
Changes In the dark part potential and contrast potential (i.e. the
difference between the darkpart potential and light part potential) are
shown in Figures 14 and 15, respectively. As Is apparent from Figure 14,
the electrophotosensitive member of Example 1 provided a good Image similar
to the initial Image. On the other hand, the electrophotosensitive members
of Comparative Examples 1 - 3 provided images each having fog on the white
background (the hatched region Ain Figure 14); particularly, 35  the
electrophotosensitive member of Comparative Example 3 provided an image
having remarkable fog on the white background after the copying of 4000
sheets (the hatched region B in Figure 14). Further, In order to prevent
fog from the white background, the density was controlled by means of a
density control lever when the electrophotosensitive members of Comparative
Examples 1 - 3 were used, whereby the density of a black portion became
insufficient as shown in Figure 15 (the hatched region C). 40
Separately, there were provided four electrophotosensitive members prepared
In the same manner as in Example 1 and Comparative Examples 1 - 3. A part
of each electrophotosensitive member was irradiated with white light (1500
lux) for 30 minutes. Each electrophotosensitive member was attached to the
above-mentioned laser beam printer and charged with respect to both the
irradiated and non-irradiated parts so as to provide -700 V of surface
potential to the non-irradiated part. Then, the surface potential of the
Irradiated part was 45   measured to evaluate the charging characteristic,
The results are shown In Table 2. 50 55 9    EP 0 409 737 B1 Table 2 5
Photosensitive Non-irradiated Irradiated Difference member
part             (V)   part       (V)         (V) (Example) 10 Example  1
-700                -660                 40 Comparative 



Example  1                  -700                -620                 80
Comparative Example  2                  -700                -625
75 Comparative Example  3                  -700                -595
105 25      Further, the oxytitanium phthalocyanine crystals prepared in
Synthesis Examples 2 and 3 were used for providing electrophotosensitive
members in the same manner as in Example 1. The electrophotosensitive
members were subjected to the above measurement to provide a good
photomemory characteristic (a charging characteristic after light
irradiation) similar to that in Example 1. in Figure 16, spectral
sensitivity of the electrophotosensitive member of Example 1 is shown
relative to 30 the maximum value of spectral sensitivity which is
represented by 1.0. Referring to Figure 16, an electropho- tosensitive
member using an oxytitanium phthalocyanine crystal of the Invention showed
a stable and high pho- tosensitivity in the long-wavelength region of 770 -
810 nm. The coating liquid for providing the charge generation layer in
Example 1 which comprised the oxytitanium phthalocyanine crystal of the
Invention was left standing for one month. The oxytitanium phthalocyanine
crys- 35 tal was recovered from the resultant coating liquid and was
subjected to X-ray diffraction analysis, whereby the X-ray diffraction
pattern caused no change and it was found that the original crystal form
was retained. Accordingly, the oxytitanium phthalocyanine crystal of the
invention showed an excellent liquid stability. A part of the
electrophotosensitive member was slowly dipped in a beaker filled with
methyl ethyl ketone for 1 minute and then pulled up slowly. The surface of
the resultant electrophotosensitive member was washed 40 by flowing methyl
ethyl ketone thereto from a washing bottle, followed by dryingfor 1 hourto
remove the charge transport layer and to provide the electrophotosensitive
layer wherein a part of the charge generation layer was exposed. The part
of the charge generation layer was cut off togetherwith an aluminum
cylinder and was subjected to X-ray diffraction analysis. Conditions of the
X-ray diffraction analysis were as shown below. Measuring machine:
Full-automatic X-ray 45             diffraction apparatus: [err]
manufactured by Mac Science Co. X-ray tube (Target): Cu Tube voltage: 40 KV
Tube current 300 mA 50        X-ray incident angle (err): 1 deg. Scanning
speed: 4 deg./min. Scanning method: 29 scan Sampling width: 0.020 deg.
Starting angle (err): 5 deg. 55        Stopping angle (err): 35 deg.
Divergence slit 0.28 mm Scattering silt 3.2 mm Receiving slit: 3.2 mm Plate
monochromator used. 10    EP 0 409 737 B1 An X-ray diffraction pattern of
the above-prepared charge generation layer is shown in Figure 17. An X-ray
diffraction pattern of the aluminum cylinder alone is shown in Figure 18.
The resultof an X-ray diffraction pattern obtained by subtracting the
values of X-ray intensity shown In Figure 18 from that shown In Figure 17
was sub- 5   jected to background removal and further to smoothing. The
resultant X-ray diffraction pattern Is shown In Fig- 



ure 19. Referring to Figure 19, the strong peaks of 9.0 degrees, 14.2
degrees, 23.9 degrees and 27.1 degrees (Bragg angle, [err] 0.2 degree)
characteristic of the oxytitanlum phthalocyanine crystal ofthe present
Invention were also recognized. 10  Example 2 An electrophotosensitive
member was prepared In the same manner as In Example 1 except that a
bisphe- nol Z-type polycarbonate resin (Mw = 20,000) was used as a binder
resin of a charge generation layer. 15  Example 3 An electrophotosensitive
member was prepared in the same manner as In Example 1 except that a com-
pound represented by the following formula: 25
[err] was used as a charge-transporting material. Example 4 30 An
electrophotosensitive member was prepared In the same manner as In Example
1 except that a com- pound represented by the following formula: [err] 40
was used as a charge-transporting material. The above-prepared three
electrophotosensitive members prepared in Examples 2 - 4 were subjected to
measurement of exposure quantity in the same manner as in Example I to
evaluate the photosensitivity. 45 50 55    EP 0 409 737 B1 Table 3 5
Photosensitive member                  Exposure quantity  (err) (Example)
10 Example 2                                       0.27 Example 3
0.27 -                ~~~~~~Example 4                                  0.28
15 Example 5 20 On a 50 [err]-thick aluminum sheet substrate, a primer
layer similar to the one In Example 1 was formed by means of a bar coater,
and a 20 [err]-thick charge transport layer similar to the one in Example 1
was further formed thereon. Separately, 3 parts of the oxytitanium
phthalocyanine crystal prepared in Synthesis Example 1 was mixed with a
solution of 5 parts of a bisphenol Z-type polycarbonate resin (Mw = 20,000)
in 68 parts of 25  cyclohexane and were dispersed for 1 hour by means of a
sand mill. To the resultant dispersing liquid, 5 parts of a bisphenol
Z-type polycarbonate resin (Mw  20,000) and 10 parts ofthe
charge-transporting material used in Example 1, followed by dilution with
40 parts of tetrahydrofuran and 40 parts of dichloromethane to provide a
dispersion paint. The resultant paint was applied onto the above-prepared
charge transport layer by spray coating, followed by drying the resultant
coating to form a [err]. thick charge generation layer, whereby an elec- 30
trophotosensitive layer was prepared. Comparative Example 4 



An electrophotosensitive member was prepared in the same manner as in
Example 5 except that the a- 35  type oxytitanium phthalocyanine crystal
prepared in Comparative Synthesis Example 1 was used. Comparative Example 5
An electrophotosensitive member was prepared in the same manner as in
Example 5 except that the A- 40  type oxytitanium phthalocyanine crystal
prepared in Comparative Synthesis Example 2 was used. Comparative Example 6
An electrophotosensitive memberwas prepared in the same manner as in
Example 5 except that the oxy- 45  titanium phthalocyanine crystal
(disclosed In Japanese Laid-Open Patent Application (KOKAI) No. 17066/1989)
prepared In Comparative Synthesis Example 3 was used. The above-prepared
four electrophotosensitive members prepared in Example 5 and Comparative
Exam- ples 4 - 6 were subjected to evaluation of photosensitivity by means
of an electrostatic testing apparatus (EPA- 8100, manufactured by Kawaguchl
Denki K.K.). Each electrophotosensitive memberwas charged so as to pro- 50
vide 700 V (positive) of surface potential by corona charging and was
exposed to monochromatic light (emission wavelength: 802 nm) Isolated by
means of a monochromator to provide 200 V (positive) of surface potential.
The exposure quantity (err) required for decreasing the potential from 700
V to 200 V was measured to provide the results shown in Table 4 below. 55
12    EP 0 409 737 B1 Table 4 5 Photosensitive  member
Exposure quantity  (err) (Example) Example  5
0 . 42 Comparative Example 4                              0.99 15
Comparative Example 5                               1 . 05 Comparative
Example 6                              0.62 20 Claims 25 1. Oxytitanium
phthalocyanine having a crystal form characterized by main peaks specified
by Bragg angles (err] 0.2 degree) of 9.0 degrees, 14.2 degrees, 23.9
degrees and 27.1 degrees In X-ray diffraction pattern based on CuKa
characteristic X-rays. 30  2. A process for producing oxytitanium
phthalocyanine as claimed in claim 1, said process comprising treat- ing
amorphous oxytitanium phthalocyanine with methanol and subjecting the
treated amorphous oxytita- nium phthalocyanine to milling with a solvent
selected from ether, monoterpene hydrocarbons, and liquid paraffin. 35  3.
In an electrophotosensitive member comprising an electroconductive support
and a photosensitive layer formed thereon, the improvement wherein the
photosensitive layer comprises oxytitanium phthalocya- nine as claimed in
claim 1. 4. An electrophotosensitive member according to claim 3, wherein
the photosensitive layer is composed of 40      a single layer. 5. An
electrophotosensitive member according to claim 3, wherein the
photosensitive layer comprises a charge generation layer containing a
charge-generating material and a charge transport layer containing a
charge-transporting material. 45  6. An electrophotosensitive member
according to claim 3, wherein an intermediate layer Is further formed 



between the electroconductive support and the photosensitive layer. 7. An
electrophotosensitive member according to claim 3, wherein a protective
layer is further formed on the photosensitive layer. 50 8. A device unit,
comprising: an electrophotosensitive member, a charging means for charging
said electro- photosensitive member prior to image exposure ; and cleaning
means for removing remaining toner from said electrophotosensitive member
after development of said exposed image ; wherein said electropho-
tosensitive member comprises an electroconductive support and a
photosensitive layer formed thereon, 55       and said photosensitive layer
comprises oxytitanium phthalocyanine as claimed in claim 1; said electro-
photosensitive member, said charging means and said cleaning means being
assembled together to form said device unit which is attachable to and
removable from the body of an electrophotographic apparatus. 9. In an
electrophotographic apparatus comprising an electrophotosensitive member, a
means for forming 13    EP 0 409 737 B1 Table 4 5 Photosensitive  member
Exposure quantity  [err] (Example) 10      Example 5
0. 42 Comparative Example 4                              0.99 15
Comparative Example 5                               1.05 Comparative
Example 6                              0.62 20 Claims 25 1.  Oxytitanium
phthalocyanine having a crystal form characterized by main peaks specified
by Bragg angles (errdegree) of 9.0 degrees, 14.2 degrees, 23.9 degrees and
27.1 degrees in X-ray diffraction pattern based on CuKa characteristic
X-rays. 30  2. A process for producing oxytitanium phthalocyanine as
claimed in claim 1, said process comprising treat- ing amorphous
oxytitanium phthaiocyanine with methanol and subjecting the treated
amorphous oxytita- nium phthalocyanine to milling with a solvent selected
from ether, monoterpene hydrocarbons, and liquid paraffin. 35  3.  In an
electrophotosensitive member comprising an electroconductive support and a
photosensitive layer formed thereon, the improvement wherein the
photosensitive layer comprises oxytitanium phthalocya- nine as claimed in
claim 1. 4. An electrophotosensitive member according to claim 3, wherein
the photosensitive layer is composed of a single layer. 5. An
electrophotosensitive member according to claim 3, wherein the
photosensitive layer comprises a charge generation layer containing a
charge-generating material and a charge transport layer containing a
charge-transporting material. 45  6.  An electrophotosensitive member
according to claim 3, wherein an intermediate layer is further formed
between the electroconductive support and the photosensitive layer. 7. An
electrophotosensitive member according to claim 3, wherein a protective
layer is further formed on the photosensitive layer. 50 8. A device unit,
comprising: an electrophotosensitive member, a charging means for charging
said electro- 



photosensitive member prior to image exposure; and cleaning means for
removing remaining toner from said electrophotosensitive member after
development of said exposed image; wherein said electropho- tosensitive
member comprises an electroconductive support and a photosensitive layer
formed thereon, 55      and said photosensitive layer comprises oxytitanium
phthalocyanine as claimed in claim 1; said electro- photosensitive member,
said charging means and said cleaning means being assembled together to
form said device unit which is attachable to and removable from the body of
an electrophotographic apparatus. 9.  In an electrophotographic apparatus
comprising an electrophotosensitive member, a means for forming 13    EP
0409 737 B1             C   L  M   S* an electrostatic latent Image, a
means for developing the elcetrostatic latent Image and a means for trans-
ferring the developed image to a transfer material ; the improvement
wherein the electrophotosensitive member comprises an electroconductive
support and a photosensitive layerformed thereon, and wherein 5       the
photosensitive layer comprises oxytitanium phthalocyanine as claimed in
claim 1. 10. A facsimile machine comprising; an electrophotographic
apparatus comprising an electrophotosensitive member, wherein the
electrophotosensitive member comprises an electroconductive support and a
pho- tosensitIve layer thereon, and wherein the photosensitive layer
comprises oxytitanlum phthalocyanine as 10      claimed in claim 1; and a
receiving means for receiving image data from a remote terminal. 11. A
device unit according to claim 8, wherein the photosensitive layer is a
single layer. 12. A device unit according to claim 8, wherein the
photosensitive layer comprises a charge generation layer containing the
oxytitanium phthalocyanine and a charge transport layer containing a
charge-transporting material. 13. Adeviceunitaccording to claim 8, wherein
an Intermediate layer is between the electroconductive support and the
photosensitive layer. 20  14. A device unit according to claim 8, wherein a
protective layer is on the photosensitive layer. 15. Oxytitanium
phthalocyanine according to claim 1, wherein the peak of 27.1 degrees is
the first strongest peak and the peak of 9.0 degrees is the second
strongest peak. 25  16. Oxytitanium phthalocyanine according to claim 1,
wherein said crystal form is substantially free from peaks in the ranges of
10.5-13.0 degrees, 14.8-17.4 degrees and 18.2-23.2 degrees. 17. Aprocess
according to claim 2, wherein said etheris selected from n-propyl ether,
n-butyl ether, lso-butyl ether, sec-butyl ether, n-amyl ether, n-butyl
methyl ether, n-butyl ethyl ether and ethylene glycol n-butyl ether. 18. A
process according to claim 2, wherein the peak of 27.1 degrees is the first
strongest peak and the peak of 9.0 degrees is the second strongest peak.
19. A process according to claim 2, wherein said crystal form is
substantially free from peaks in the ranges 35      of 10.5-13.0 degrees,
14.8-17.4 degrees and 18.2-23.2 degrees. 20. An electrophotosensitive
member according to claim 3, wherein the peak of 27.1 degrees is the first
stron- gest peak and the peak of 9.0 degrees Is the second strongest peak.
4o 21. An electrophotosensitive memberacoording to claim 3, wherein said
crystal form is substantially free from peaks In the ranges of 10.5-13.0
degrees, 14.8-17.4 degrees and 18.2-23.2 degrees. 22. A device unit
according to claim 8, wherein the peak of 27.1 degrees Is the first
strongest peak and the peak of 9.0 degrees is the second strongest peak. 45
23. A device unit according to claim 8, wherein said crystal form Is
substantially free from peaks in the ranges of 10.5-13.0 degrees, 14.8-17.4
degrees and 18.2-23.2 degrees. 24. An electrophotographic apparatus
according to claim 9, wherein the peak of 27.1 degrees is the firststron-
gest peak and the peak of 9.0 degrees is the second strongest peak. 



25 An electrophotographic apparatus according to claim 9, wherein said
crystal form Is substantially free from peaks In the ranges of 10.5-13.0
degrees, 14.8-17.4 degrees and 18.2-23.2 degrees. 26. A facsimile machine
according to claim 10, wherein the peak of 27.1 degrees is the first
strongest peak 55       and the peak of 9.0 degrees is the second strongest
peak. 27. A facsimile machine according to claim 10, wherein said crystal
form is substantially free from peaks in the ranges of 10.5-13.0 degrees,
14.8-17.4 degrees and 18.2-23.2 degrees. 14    *C   L  M S* Patentanspr che
1.  Oxytitanium-Phthalocyanin In Kristallform, gekennzeichnet durch
Hauptpeaks, dargestelit durch Bragg- c       Winkel (29 i 0.2 Grad) von 9.0
Grad, 14.2 Grad, 21.9 Grad und 27.1 Grad Im Rdntgenstrahlenbeugungs- bild,
bezogen auf CuKt-Rontgenstrahlen-Charakteristik. 2. Verfahren zur
Hersteilung von Oxytitanium-Phthalocyanin nach Anspruch 1, umfassend die
Behandlung von amorphem OxyUtanium-Phthalocynanin mit Methanol und Mahlen
des behandelten amorphen Oxy- 1 ~    ~ 0  titanium-Phthalocyanins mit elnem
LOsungsmittel, auswahlt aus der Gruppe, bestshend aus Ather, Mo-
noterpen-Kohlenwasserstoffen und flissigem Paraffin. 3.
Elektrophotoempfindliche Einrichtung, umfassend elnen elektrlsch leltenden
Trager und esne darauf ge- bildete lichtempfindliche Schicht, dadurch
gekennzelchnet, dog die lIchtempfindliche Schicht Oxytitanl- 15
um-Phthalocyanin gemaiS Anspruch I enthalt. 4.  Elaktrophotoompfindliche
Einrichtung, nach Anspruch 3, wobel die llchtmpfindliche Schicht sue elner
elnzelnen Schicht bestbht. 5. Elektrophotoempfindliche Einrichtung, nach
Anspruch 3, wobel die llchtempfindliche Schicht elne la- 20
dungserzeugende Schicht enthaltend sin ladungserzeugendes Material, und
elne ladungstransportleren- de Schicht, enthaltend eln
ladungstransportierendes Material, umfal~t. 6. Elektrophotoempfindllche
Einrichtung, nach Anspruch 3, wobel ferner eine Zwlschenschicht zwischen
dem elektrisch leitenden Trager und der lichtampfindlichen Schicht gebildet
ist. 25 7.  Elektrophotoempfindliche Einrichtung, nach Anpruch 3,
wobelferner eine Schutzschicht auf derlichtemp- -         ~~ findlichen
Schicht gebildet Ist. 8. Vorrichtungselnhelt, umfasssnd: elne
elektrophotoempfindllcha Elnrichtung, eine Ladungasinrichtung zur M.
Ladung der elektrophotoempfindlichen Einrlchtung vor der Blidbellchtung;
und Relnigungselnrichtungen zur Entfernung rilcketandigen Toners von der
elektrophotoempfindlichen Elnriohtung nach Entwicklung des bellchtbtbn
Blides; wobei die elektrophotoempfindliche Elnrichtung eanen elektrisch
leitenden Trager und eine darauf gebildate lichtempfindllche Schicht
umfafgt und wobel die lichtempfindliche Schicht Oxy- titanium-Phthalocyanin
gemis Anspruch 1 enthalt; wobel ferner die elektrophotoempfindliche
Elnrich- 36      tung, die Ladungseinrichtungen und die
Reinigungseinrichtungen zu der Vorrichtungseinheit zusammen- ......-:....-.
gefalt sind, welche montlerbar an und entfern bar von dem Korper alnes
Gerates at. 9.  Elektrophotographisches Gernt, umfassend eine
elektrophotoampfindllche Einrichtung, elne Einrichtung zur Bildung sines
elektrostatlechen latentbn Bildes, sine Einrichtung zur Entwicklung des
elektrostati- -   40  schen latenten Bildes und esne Einrichtung zur
Obertragung des entwickelten Bildes auf emn Obertra- gungematerial, dadureh
gekennzeichnet, dal die elektrophotosmpfindliche Elnrichtung elnen
elektrisch leitndan Trager und eine darauf geblildete llchtempfIndliche
Schicht umfalSt und wobel die llchtempfind- liche Schicht
Oxytitanium-Phthalocyanin gemnA Anspruch 1 enthalt. 10. Faksimilegerat,
umfassend: esne elektrophotographische Vorrichtung, umhfssend esne
elektrophotoemp- findliche Einrichtung, wobel die elektrophotoempfindliche
Elnfichtung olnen elektrisch leltenden Trager und darauf sine
llchtempflndliche Schicht enthalt, und wobel die lichtempfIndllche Schicht
Oxytitanlum- 



Phthalocyanin gemAS Anspruch I enthalt; und welter umfassend sine
Aufnahmeeinrichtung zur Aufnah- me von Bflddaten aus einem davon getrennten
Endgerat. 50  11. Vorrichtungseinheit nach Anspruch 8, wormn die
lichtempfindliche Schicht sine elnzelne Schicht let 12. Vorrichtungselnhelt
nach Anspruch 8, worn die llchtempfindliche Schicht sine ladungserzeugende
Schicht, enthaltend das Oxyttanium-Phthalocyanin, und eine
Ladungetransporteohlcht, enthaltend ain la- dungstransportierndees
Material, umfafkt 56 13. Vornlchtungseinheit nach Anspruch 8, wobel elne
Zwischenschichtzwlschen dam elektrisch leitenden Tr- ger und der
llchtempfindllchen Schicht angeordnet lst. 14. Vorrichtungseinheit nach
Anspruch 8, wobel esine Schutzschicht auf der lichtempfIndllchen Schicht
ange- 15    *  C     L  M  S* ordnet lat. 15 Oxytitanium-Phthalocyanin nach
Anspruch 1, wobel der Peak von 27.1 Grad der starkste Peak und der 6
Peak 9.0 Grad der zweltstarkste Peak lt. 16. Oxytitanium-Phthalocyanin nach
Anpruch 1, wobei dle Kristallform Im wesentlichen frei von Peaks Im Be-
reich von 10.5 bls 13.0 Grad, 14.8 bis 17.4 Grad und 18.2 bis 23.2 Grad
ist. 17. Verfahren nach Anspruch 2, wobel der Ather ausgewahit jet sue der
Gruppe, besbthend aue n-Propyilt- her, n-Butyllither, Iso-Butylather,
sec-Butylither, n-Amylather, n-Butylmethylither, n-Butylethylather and
Ethylenglycol n-Butylather. 18. Verfahren nach Anspruch 2, wobel der Peak
von 27.1 Grad der starkset Peak und der Peak von 9.0 Grad der zweltstarksbt
Peak lat. .15 19. Verfahren nach Anspruch 2, wobel die Kristfallform Im
wesentlichen frel von Peaks In den Bereichen von 10.5 blb 13.0 Grad, 14.8
bbe 17.4 Grad und 18.2 bls 23.2 Grad let. 20. Elektrophotoempfindliche
Einrichtung nach Anspruch 3, wobel der Peak von 27.1 Grad der Mtarksbt Peak
20      und der Peak von 9.0 der zweltetarkste Peak ist. 21.
Elektrophotoempfindliche Einrichtung nach Anspruch 3, wobei die
Kristalfform Im wesentibhen frel von Peaks In den Bereichen von 10.5 bIW
13.0 Grad, 14.8 bis 17.4 Grad und 18.2 bis 23.2 Grad ist. 25 22.
Vorrichtungseinhelt nach Anspruch 8, wobel der Peak von 27.1 Grad
derstarkste Peak und der Peak von 9.0 Grad der zweltstarksbt Peak let. 23.
Vorfichtungseinheit nach Anspruch 8, wobel die Kristallform Im wesentlichen
frel von Peaks in den Be- relchen von 10.5 bbe 13.0 Grad, 14.8 bis 17A Grad
und 18.2 bla 23.2 Grad Ist. 30  24. Elektrophotographisches Gerat nach
Anspruch 9, wobel der Peak von 27.1 Grad der starkste Peak und der Peak von
9.0 Grad der zweltstarkste Peak Ist. 25  Elektrophotographisches Gerat nach
Anspruch 9, wobei die Kristallform Im wesentlichen frel von Peaks In den
Bereichen von 10.5 bls 13.0 Grad, 14.8 bis 17.4 Grad und 18.2 bis 23.2 Grad
bet. 35 26. Faksimilegerat nach Anspruch 10, wobei der Peak von 27.1 Grad
der starkste Peak und der Peak von 9.0 Grad der zweltstarkste Peak ist 27.
FaksimllegerAt nach Anspruch 10, wobei die Kristallform im wesentilchen
frei von Peaks In den Berelchen 40      von 10.5 ble 13.0 Grad, 14.8 bls
17.4 Grad und 18.2 bi 23.2 Grad let. RevendIcatlons 46  1. D6rIv6
d'oxytitano de phtalocyanine poss6dant une forme cristalline caracterlsee
par des pics prIncipaux sp6olfe6s pardes angles de Bragg (20 0,2 degr6) de
9,0 degres, 14,2 degr6es,23,9 degr6s et27,1 degr6s dans un motif de
diffraction des rayons X base sur les rayons X caract6ristiques de CuKiz. 



2. Proced6 de production d'un deriv6 d'oxytitane de phtalocyanine sulvant
la revendlcation 1, ledit proc6de 50      comprenant le traltement de
d~riv6 d'oxytitane de phtalocyanine amorphe avec du m6thanol et l'operatlon
oonsistent A soumettre le d6rivi d'oxytitane de phtalocyanine amorphe trat6
A un broyage avec un solvent cholsl dans le groupe consletant en un 6ther,
des hydrocarbures monoterpeniques et une paraffine liqulde. 3. El6ment
6elctrophotosensible perfectionne comprenant un support 6lectroconducteur
et une couche pho- tosensible form6e sur ce support, le perfectionnement
consistant en la pr6sence dans la couche photo- sensible d'un deriv6
d'oxytitane de phtalocyanine sulvant la revendlcation 1. 4.  Eloment
6lectrophotosensible sulvant la revendicatlon 3, dans lequel la couche
photosensible est cone- tituhe d'une seule couche.    *C   L  M   S 5.
El6ment 6lectrophotosensible sulvant la revendication 3, dans lequel Ia
couche photosensible comprend une couche de production de charge contenant
une matiere de production de charge et une couche de transport de charge
contenant une maffere do transport de charge. 6 6.  Element
electrophotosensible sulvant Ia revendication 3, dans lequel une couche
Intermediaire est en ou- tre formee entre la support leictroconducteur et
la couche photosensible. 7.  Element electrophotosensible suivant la
revendication 3, dans lequol une couche protectrice eat en outre 10
formee sur la couche photoansible. 8.  UnIt de dispositif, comprenant: un
eiement 6lectrophotosensible, un moyen de chargernent pour le char- gement
dudit 616mont 6lectrophotosensible avant exposition d'image; et un moyen de
nettoyage pour I'eiI- minatlon du toner reatant dudit element
hlectrophotosensible aprbs dhvoloppement de ladite Image ex- -8      pose.;
dans lequel ledit element electrophotosensible comprend un support
electroconducteur et une 15     couche photosonsible formee sur co support,
et ladite couche photosensible comprend un deilve d'oxy- titane de
phtalocyanine sulvant l revendication 1; ledit element
electrophotosensible, ledit moyen de chargement et ledit moyen de nettoyage
etant assembles les uns avec les autres pour former ladite unit6 de
dispositif qul pout etre fixde au, et separee du, corps d'un appareil. 20
9. Appareil electrophotographique perfectionnb comprenant un eiement
6lectrophotosensible, un moyen de formation d'une image latbnte
6lectrostatique, un moyen de developpement de I'lmage latente electros-
tatique et un moyen de transfort do i'image devoloppee A une matiere de
transfert; le perfectionnement consistant en la pr6sence dans l'element
electrophotosensible d'un support 6lectroconducteur et d'une couche
photosensible formee sur co support, et en la presence dans la couche
photosensible d'un derivr 25      d'oxytitane de phtalocyanine sulvant la
revendicatlon 1. 10. Machine de t6lcoplage comprenant: un apparell
electrophotographique comprenant un eiement 6lo- trophotosensible, dens
lequel l'elbment 6lectrophotosensible comprend un support electroconducteur
et une couche photosensible sur ce support, et dans lequel la couche
photosensible comprend un dbrivb 30      d'oxytitsne de phtalocyanine
suivant la revendication 1; et un moyen de reception pour la rhoeption des
informatlons d'images provenant d'un terminal bloigne. 11. Unite de
dispositif sulvant l revendication 8, dans laquelle la couche photoseneible
consists en une seule couche. 35 12. Unit6 de dispositlfsulvant la
revendication 8, dans laquelle la couche photosonsible comprend une couche
de production de charge contenant Is derivb d'oxytitane de phtalocyanine et
une couche de transport de charge contonant une matibro de transport de
charge. 40  13. Unltb de dispositif sulvant la revendication 8, dans
laquelle une couche intermbdialre eat presento entre le support
electroconducteur et la couche photosensible. 14. Unit6 de disposetif
auivant la revendlcation 8, dans laquello une coucho protctricoaest prdsent
sur la cou- 



che photosensible. -       45  15. Dhriv6 d'oxytitane de phtalocyanine
sulvant la revendlcation 1, dans lequel le pic de 27,1 degres eat le
premier pic le pius Intense et Is pic de 9,0 degres eat Is second pic le
plus Intense. 16. Ddriv6 d'oxytitans de phtalocyanIne suivant la
revendlcation 1, dans Isquel la forms cristalilne eat prati- quement
depourvue de pics dans les Intbrvaiis de 10,5 A 13,0 degres, 14,8 a 17,4
degrds et 18,2 A 23,2 50      degres. 17. Procidh suivant la revendicatlon
2, dans lequol 1'dther oet choils dana le group. consistent en i'bther n-
propylique, I'bther n-butyiique, I'ether Isobutylique, I'bther
seo-butylique, I'bther n-amyiique, I'bther de n- butyle et de mdthylo,
I'ether de n-butyle et d'bthyle St i'ether n-butylique d'6thylineglycol. *
~~55 18. Procbde sulvant la revendlcation 2, dans iequel le pil de 27,1
degrs esat le premler pic le plus intense et le pic de 9,0 degres eat le
second pic le plus intense. 19. Procede sulvant la revendication 2, dans
loquol la forma cristalline oet pratiquement depourvue de pics 17    EP 0
409 737 B1 * C   L   M   S * dens lee intervalles de 10,5 a 13,0 degres,
14,8 A 17,4 degr6s et 18,2 A 23,2 degres. 20. Eloment 6lectrophotosensible
sulvant la revendication 3, dans loquel le pic de 27,1 degr6s est le
premier 5       pic le plus Intense et le pic de 9,0 degros est le second
pic le plus Intense. 21. El6ment 6lectrophotoasensible sulvant Ia
revendlcatlon 3, dans lequel la forms crlstalilne est pratiquement
depourvue de pics dens lesa Intervalles de 10,5 a 13,0 degr6s,14,8 a 17,4
degres et 18,2 A 23,2 degres. 10 22. Unite de dispositif suivant la
revendication 8, dans lequel Is pie de 27,1 degres est le premier pi Is
plus intense t le pic de 9,0 degr6s est le second pic le plus Intense. 23.
Unitb de dlsposltfasulvant la revendlcatlon 8, dans laquelle la forms
cristalline est pratiquement depourvue de pics dens lea intbrvalles de 10,5
A 13,0 degres, 14,8 A 17,4 degres et 18,2 A 23,2 degres. 15  24. Apparell
6lectrophotographique suivant la revendication 9, dans lequl le pie de 27,1
degres set le premier pic le plus Intense at le pie de 9,0 degres set le
second pio le plus intense. 2&  Appareil electrophotographique sulvant Ia
revendlcation 9, dans lequel la forms cristalline est pratique- ment
depourvue de pics dens lea Intervalies de 10,5 A 13,0 degres, 14,8 A 17,4
degras et 18,2 A 23,2 20       degres. 26. Machine de t:lecopiage suivant
la revendication 10, dans laquelle ls pic de 27,1 degres est le premier pil
ie plus Intense et le pic de 9,0 degrea est ot second pic le plus intense.
25 27. Machine de telecopiags sulvant la revendicatlon 10, dans laquelle la
forms cristalllne est pratiquement depourvue de pics dans les Intrvalles de
10,5 A 13,0 degres, 14,8 A 17,4 degres et 18,2 A 23,2 degres. 30 35 40 45
50 55 18    


