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Description

BACKGROUND

[0001] In many printing systems, it is common practice to develop a hardcopy of an image (e.g. on paper or other print
substrate) by using a photoconductive substrate. The photoconductive substrate is selectively charged with a latent
electrostatic image having image and background areas. For example, a liquid developer comprising charged toner
particles in a carrier liquid can be brought into contact with the surface of the selectively charged photoconductive
substrate. The charged toner particles adhere to the image areas of the latent image while the background areas remain
clean. The hardcopy material is brought directly or indirectly into contact with the photo-conductive surface in order to
transfer the latent image. Variations of this method utilize different ways for forming the electrostatic latent image on a
photoreceptor or on a dielectric material.
[0002] US 2007/212627 A1 describes an electrophotographic photoreceptor formed of an electroconductive substrate
and a photosensitive layer located overlying the electroconductive substrate, wherein the photosensitive layer contains
units obtained from a tri- or more functional radical polymerizable monomer having no charge transport structure and a
radical polymerizable compound having a charge transport structure and the photosensitive layer has a layer film density
of from 1.0 to 1.4 g/cm3.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Additional features and advantages of the invention will be apparent from the detailed description which follows,
taken in conjunction with the accompanying drawings, which together illustrate, by way of example, features of the
invention.

FIG. 1 is a cross section of a coated photoconductor in accordance with an example of the present disclosure;
FIG. 2 is a general schematic of one possible print engine from a liquid electrophotographic printer in accordance
with one example of the present disclosure;

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Additional features and advantages of the invention will be apparent from the detailed description which follows,
taken in conjunction with the accompanying drawings, which together illustrate, by way of example, features of the
invention.

FIG. 1 is a cross section of a coated photoconductor in accordance with an example of the present disclosure;
FIG. 2 is a general schematic of one possible print engine from a liquid electrophotographic printer in accordance
with one example of the present disclosure;
FIG. 3 is a graph of cracks vs. coating thickness for a coated photoconductor after 10,000 impressions in accordance
with certain examples of the present disclosure;
FIG. 4 is a graph of OD vs. polymeric dopant concentration for various coated photoconductors after 10,000 im-
pressions in accordance with certain examples of the present disclosure;
FIG. 5 is a graph of OD vs. number of impressions for various coated photoconductors showing print degradation
in accordance with certain examples of the present disclosure; and
FIG. 6 is a graph of OD vs. number of impressions for various coated photoconductors showing print degradation
in accordance with certain examples of the present disclosure.

[0005] Reference will now be made to the exemplary embodiments illustrated, and specific language will be used
herein to describe the same. It will nevertheless be understood that no limitation of the scope of the invention is thereby
intended.

DETAILED DESCRIPTION

[0006] Before the present invention is disclosed and described, it is to be understood that this disclosure is not limited
to the particular process steps and materials disclosed herein because such process steps and materials may vary
somewhat. It is also to be understood that the terminology used herein is used for the purpose of describing particular
embodiments only. The terms are not intended to be limiting because the scope of the present invention is intended to
be limited only by the appended claims and equivalents thereof.
[0007] It has been recognized that it would be advantageous to develop a photoconductor having extended life in
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printing systems. In accordance with this, the present disclosure is drawn to coated photoconductor, as well as associated
methods involving such coatings. Notably, it has been discovered that the coating of existing photoconductors in printing
systems with a cross-linkable polymer and a polymeric dopant extends the life of the photoconductor while preserving
the functionality and performance of the latent image former. Additionally, it has been discovered that such coated
photoconductors can be used in conjunction quite effectively with liquid electrophotographic (LEP) printing inks.
[0008] It is noted that when discussing a coated photoconductor or a method of extending the life of a photoconductor,
each of these discussions can be considered applicable to the other embodiment, whether or not they are explicitly
discussed in the context of that embodiment. Thus, for example, in discussing a top coating for a coated photoconductor,
such a coating can also be used in a method of extending the life of a photoconductor, and vice versa.
[0009] Thus, a coated photoconductor can comprise a photoconductor and a top coating adhered to the photocon-
ductor. Generally, the photoconductor includes a substrate having a charge generation layer and charge transport layer
adhered thereto. Additionally, the top coating can comprise a cross-linkable polymer, a cross-linker, and a polymeric
dopant having a weight average molecular weight of less than 500,000, and can have a thickness of 0.1 mm to 12 mm.
[0010] The polymeric dopant can act as a charge transfer material within the top coating allowing charges to pass
through the top coating. In one example, the polymeric dopant can have a weight average molecular weight of less than
250,000. In one aspect, the polymeric dopant can have a weight average molecular weight of less than 50,000. The
polymeric dopant can be dispersed throughout the top coating and can be present in the top coating in an amount ranging
from 0.1 wt% to 10 wt%. Notably, this concentration of weight percent is based on the total weight of the top coating.
Alternatively, the charge transport material can be dispersed throughout the top coating and at a concentration wherein
the coating provides an OD of at least 0.2 after 300,000 printed images at 20% nominal coverage. In one example, the
substrate can be a photo imaging plate in a liquid electrophotographic printer.
[0011] Generally, the coatings described herein comprise a cross-linkable polymer and a polymeric dopant. The
polymeric dopant generally is present in the top coat in a concentration from 0.1 wt% to 10 wt%. In one example, the
polymeric dopant can be present in a concentration from 0.1 wt% to 4 wt%. In another example, the polymeric dopant
can be present in a concentration from 0.1 wt% to 2 wt%. Generally, the polymeric dopant can be any short chain
polymeric dopant having charge transport properties. The polymeric dopant can be polyanilines or its co-polymers;
polythiophenes or its co-polymers; polycarbozoles or its co-polymers; or mixtures thereof.
[0012] Regarding the cross-linkable polymer, such a polymer generally comprises polymerized monomers with at
least one monomer having cross-linkable functionality. The cross-linkable polymer is generally polymerized from mon-
omers, also refers to as "polymerized monomers." In one example, the polymerized monomers can be selected from
acrylates, methacrylates, styrenes, vinyl monomers, combinations thereof, and mixtures thereof. In one aspect, the
cross-linkable polymer can comprise a polymerized monomer selected from the group of methyl methacrylate, butyl
acrylate, butyl methacrylate, hexyl acrylate, hexyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, lauryl
acrylate, lauryl methacrylate, octadecyl acrylate, octadecyl methacrylate, stearyl methacrylate, acrylic acid, methacrylic
acid, acrylonitrile, methacrylonitrile, styrene, methylstyrene, combinations thereof, and mixtures thereof. In one example,
the cross-linkable polymer can be a copolymer. In one aspect, the cross-linkable polymer can be an acrylate copolymer
or a methacrylate copolymer. As also discussed herein, the cross-linkable polymer comprises at least one monomer
having cross-linking functionality. Such a cross-linker typically reacts with functional groups on cross-linkable monomers
from the same or two discrete polymer strands. In one example, the cross-linker can be selected from the group of
polyisocyanates, polyols, polyesters, polyamines, combinations thereof, and mixtures thereof. The cross-linker can be
present in the coating from 0.01 wt% to 10 wt% in the dried coating composition and the cross-linkable polymer can be
present in the coating in an amount of 50 wt% to 99.9 wt% by solids.
[0013] Generally, the present coatings can be used with any type of photoconductors in printing systems, e.g., organic
photoconductors. As such, the coated photoconductors generally comprise a charge generation layer and a charge
transport layer. The charge generation layer can comprise charge generation materials. The charge generating materials
may be classified into inorganic materials and organic materials and both are suitable for use. Examples of inorganic
materials include crystalline selenium, amorphous selenium, selenium-tellurium, selenium-tellurium-halogen, selenium-
arsenic compound, and amorphous silicon. The amorphous silicon may have dangling bonds terminated with hydrogen
atom or a halogen atom, or it may be doped with boron or phosphorus. The organic material may be selected from
conventional materials, and examples thereof include phthalocyanine pigments such as metal phthalocyanine, non-
metal phthalocyanine, azulenium salt pigments, aquatic acid methine pigment, azo pigments having a carbazole skeleton,
azo pigments having a triphenylamine skeleton, azo pigments having diphenylamine skeleton, azo pigments having
dibenzothiophene skeleton, azo pigments having fluorenone skeleton, azo pigments having oxadiazole skeleton, azo
pigments having bisstylbene skeleton, azo pigments having distyryl oxidiazole skeleton, azo pigments having distyryl-
carbazole skeleton, perylene pigments, anthraquinone or polycyclic quinone pigments, quinone imine pigments, diphe-
nylmethane pigments, triphenylmethane pigments, benzoquinone pigments, naphtoquinone pigments, cyanine pig-
ments, azomethine pigments, indigoido pigments, or bisbenzimidazole pigments. These charge generating materials
may be used alone or in combination.
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[0014] Additionally, the charge transport layer can comprise hole transport substances and electron transport sub-
stances. Examples of electron transport materials include electron-accepting substances such as chloroanil, bromoanil,
tetracyanoethylene, tetracyano quinodimethane, 2,4,7-trinitro-9-fluorenone, 2,4,5,7-tetranitro-9-fluorenone, 2,4,5,7-
tetranitroxanthone, 2,4,8-trinitrothioxanthone, 2,6,8-trinitro-4H-indino[1,2-b]thiophene-4-on, 1,3,7-trinitro-dibenzothi-
ophene-5,5-dioxide, and diphenoquinones. These electron transport substances may be used alone or in combination.
Examples of hole transporting substances include oxazoles, oxadiazoles, imidazoles, monoarylamines, diarylamines,
triarylamines, stilbenes, α-phenyl stilbenes, benzidines, diarylmethanes, triarylmethanes, 9-styrylanthracenes, pyrazo-
lines, divinyl benzenes, hydrazones, indenes, butadienes, pyrenes, bisstylbenes, enamines, and aromatic tertiary
amines. These hole transporting substances may be used alone or in combination. In some examples, the photocon-
ductive substrates can include a single layer comprising charge generation materials and charge transport materials.
[0015] Generally, the top coating can have a thickness of 0.1 mm to 12 mm. In one example, the top coating can have
a thickness of 0.2 mm to 1 mm. The coatings can be used with photoconductor and still provide acceptable optical density
(OD) after considerable printing. In one example, the coating can provide an OD of at least 0.2 after 300,000 impressions
at 20% nominal coverage of an LEP ink. In another example, the coating can provide an OD of at least 0.22 after 300,000
impressions at 20% nominal coverage of an LEP ink. In another example, the coating can provide an OD of at least 0.8
after 300,000 impressions at 80% nominal coverage of an LEP ink. In yet another example, the coating can provide an
OD of at least 0.84 after 300,000 impressions at 80% nominal coverage of an LEP ink. In one aspect, the LEP ink can
be a black LEP ink.
[0016] The ink application device can comprises a photo imaging plate for forming an electrostatic image, and a
charging unit configured to charge at least a portion of the photo imaging plate forming a latent image. The device can
further comprise a binary image developer for applying a liquid toner or liquid electrophotographic ink to the latent image
forming a developed image, an intermediate transfer member that receives the developed image, and an impression
roller having a substrate that receives the developed image from the intermediate transfer member.
[0017] Referring to FIG. 1, a coated photoconductor 100 can comprise a substrate 102 having a charge generation
layer 104 adhered thereto, a charge transport layer 106 adhered to the charge generation layer, and a top coat 108
adhered to the charge transport layer. The top coat generally comprises a cross-linkable polymer, a cross-linker, and a
polymeric dopant as discussed herein. While the present figure provides a specific structure of the photoconductor, it is
understood that the illustrated structure is not intended to be limiting and that the present disclosure contemplates the
use of the present top coat with any number of photoconductors. For example, the present top coat can be applied to
a photoconductor that has a single layer that includes charge generation materials and charge transport materials. Thus,
reference to a "charge generation layer" and a "charge transport layer" can, in fact, be a single layer comprising both
materials, and is defined herein to include this specific arrangement. Alternatively, the "charge generation layer" and
the "charge transport layer" is also defined to include two separate and distinct layers applied in either order, though
charge generation layer is typically applied beneath the charge transport layer.
[0018] Referring to FIG. 2, a liquid electrophotographic (LEP) print engine 200 is shown in accordance with one
example of the present disclosure. It is noted that the elements of FIG. 2 are not necessarily drawn to scale, nor does
it represent every photoconductive printing system available for use herein, i.e. it provides merely an exemplary embod-
iment of one photoconductive printing system. In this example, the LEP print engine can form a latent image on a photo
imaging plate (PIP) 202 by charging at least a portion of the PIP with charging units 204. The charging mechanism can
include one or multiple unit charging subunits (not shown) followed by a laser discharging unit (not shown). Typically,
the charging of the PIP corresponds to an image which can be printed by the LEP printing engine on a substrate 206.
The latent image can be developed by liquid toner/liquid electrophotographic ink from binary image developers (BID)
208. The liquid electrophotographic ink adheres to the appropriately charged areas of the PIP developing the latent
image thereby forming a developed image. The developed image can be transferred to an intermediate transfer member
(ITM) 210. Additionally, the developed image can be heated on the ITM. The developed image can then be transferred
to a substrate as described herein.
[0019] The PIP can have a top coating 212 directly applied thereto or can be applied to charge generation and charge
transport layer or layers 214 that is applied to the PIP, as shown in FIG. 2. The PIP can be optionally discharged and
cleaned by a cleaning/discharging unit 216 prior to recharging of the PIP in order to start another printing cycle. As the
substrate passes by the ITM, the developed image located on the ITM can then be transferred to the substrate. Affixation
of the developed image to the substrate can be facilitated by locating the substrate on the surface 218 of impression
roller 220, which can apply pressure to the substrate by compressing it between the impression roller and the ITM as
the image is being transferred to the substrate. Eventually, the substrate bearing the image exits the printer. In one
embodiment, the printer can be a sheet-fed printer. In another embodiment, the printer can be a web-fed printer.
[0020] FIG. 2 shows a plurality of BID units located on the PIP. In one example, each BID can contain a different
colored liquid electrophotographic ink for use in producing multi-color images. Generally, a colored liquid electrophoto-
graphic ink can be located in each of the other BID units. The present LEP printer can be a 1-shot process printer that
transfers a complete multi-color image to the substrate at one time. For example, if an image is comprised of four color
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separations (e.g., black, cyan, magenta, and yellow), an exemplary mode of operation could involve charging the PIP
with the appropriate pattern for the yellow electrophotographic ink. As the PIP rotates, the BID that contains yellow liquid
electrophotographic ink can apply the toner onto the coated PIP surface 222, developing the latent image. The yellow
electrophotographic ink image can then be transferred to the ITM surface 224 where it remains, awaiting the deposit of
the remaining color layers, i.e. cyan, magenta and black. This cycle can be repeated for each of the remaining colors
until a complete multi-colored image is located on ITM. Once the complete image is assembled, it can be deposited all
at once onto the substrate. In another embodiment, the LEP printer can transfer each colored liquid electrophotographic
ink to the substrate sequentially. Additionally, the LEP printer can include a BID that contains only a wetting substance,
such as a carrier liquid used in the liquid electrophotographic ink, for example, or a volatile component thereof such as
ISOPAR® L, to improve streaking.
[0021] The liquid electrophotographic inks or liquid toners described herein can be any such ink or toners known in
the art, including liquid electrophotographic inks that comprise a liquid vehicle, a colorant, a charging component, and
optionally, polymer(s). Additionally, other additive may be present in the liquid toner. One or more non-ionic, cationic,
and/or anionic surfactant can be present, ranging from 0.01 wt% to 5.0 wt%, if present. The balance of the formulation
can comprise other liquid vehicle components known in the art, such as biocides, organic solvents, viscosity modifiers,
pH adjusters, sequestering agents, preservatives, compatibility additives, emulsifiers, and the like.
[0022] Additionally, a process of manufacturing a photoconductor can comprise applying a top coating to the photo-
conductor. The photoconductor generally includes a substrate having a charge generation layer and charge transport
layer adhered thereto. The top coating comprises a cross-linkable polymer, a cross-linker, and a polymeric dopant and
where the polymeric dopant is dispersed throughout the top coating. In one example, the substrate can be a photo
imaging plate in a liquid electrophotographic printer. In another example, the top coating can be heated to cross-link the
cross-linkable polymer. Such heating can be performed in the range of 50°C to 200°C. In one aspect, the heating can
be from 70°C to 120°C. Additionally, the process can extend the life of the photoconductor.
[0023] Notably, it has thus been discovered that thin coating layers described herein can improve the shelf-life of
conductive substrates while maintaining excellent optical density. Additionally, the coatings do not affect or substantially
affect any underlying layer of coatings, including charge generation or charge transport layers. Further, the coatings can
improve scratch resistance. As such, the present coatings can extend the life of a photoconductive substrate, including
those used in LEP applications.
[0024] It is noted that, as used in this specification and the appended claims, the singular forms "a," "an," and "the"
include plural referents unless the context clearly dictates otherwise.
[0025] As used herein, "liquid electrophotographic ink" or "liquid toner" generally refers to an ink having a liquid vehicle,
a colorant, a charging component, and polymer(s) used in electrophotographic printing.
[0026] As used herein, "liquid electrophotographic printing," "LEP," or "electrostatic printing" generally refers to the
process that provides a liquid electrophotographic ink or ink toner image that is electrostatically transferred from a photo
imaging plate to an intermediate drum or roller, and then thermally transferred to a substrate, or to the process wherein
the ink image is electrostatically transferred from the photo imaging plate directly onto a substrate. Additionally, "liquid
electrophotographic printers" generally refer to those printers capable of performing electrophotographic printing, as
described above. These types of printers are different than traditional electrophotographic printers that utilized essentially
dry charged particles to image a media substrate.
[0027] As used herein, "weight average molecular weight" refers to the molecular weight of a polymer calculated by: 

where Ni is the number of molecules of molecular weight Mi. The weight average molecular weight can be determined
by light scattering, small angle neutron scattering (SANS), X-ray scattering, and sedimentation velocity.
[0028] As used herein, a plurality of items, structural elements, compositional elements, and/or materials may be
presented in a common list for convenience. However, these lists are to be construed as though each member of the
list is individually identified as a separate and unique member. Thus, no individual member of such list is to be construed
as a de facto equivalent of any other member of the same list solely based on their presentation in a common group
without indications to the contrary.
[0029] Concentrations, amounts, and other numerical data may be expressed or presented herein in a range format.
It is to be understood that such a range format is used merely for convenience and brevity and thus should be interpreted
flexibly to include not only the numerical values explicitly recited as the limits of the range, but also to include all the
individual numerical values or sub-ranges encompassed within that range as if each numerical value and sub-range is
explicitly recited. As an illustration, a numerical range of "about 1 wt% to about 5 wt%" should be interpreted to include
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not only the explicitly recited values of about 1 wt% to about 5 wt%, but also include individual values and sub-ranges
within the indicated range. Thus, included in this numerical range are individual values such as 2, 3.5, and 4 and sub-
ranges such as from 1-3, from 2-4, and from 3-5, etc. This same principle applies to ranges reciting only one numerical
value. Furthermore, such an interpretation should apply regardless of the breadth of the range or the characteristics
being described.

EXAMPLES

[0030] The following examples illustrate embodiments of the disclosure that are presently known. Thus, these examples
should not be considered as limitations of the invention, but are merely in place to teach how to make compositions of
the present disclosure. As such, a representative number of compositions and their method of manufacture are disclosed
herein.

Reference Example 1

- Preparation of 2,7-Dibromofluorene (Compound 2)

[0031]

[0032] To a solution of fluorene (Compound 1) (30 g, 0.18 mol) and CHCl3 (250 mL), liquid bromine (72 g, 0.45 mol)
was added drop by drop under ice-bar, and the reaction mixture was stirred for 24 hr. 50% NaOH aqueous solution was
added to remove excess bromine. The separated organic layer was washed with brine and dried over anhydrous Na2SO4
and chloroform was evaporated under vacuum. The crude product was purified by recrystallization from chloroform to
give Compound 2 as a white solid (55.4 g, 95%). 1H NMR (300 MHz, CDCl3, ppm): δ 7.43-7.61 (m, 6H), 3.76 (s, 2H).
13C NMR (75 MHz, CDCl3, ppm): δ 144.9, 139.8, 130.3, 128.4, 121.3, 121.1, 36.7. MS m/z: 324 (M+).

Reference Example 2

Example 2 - Preparation of 2,7-dibromo-9,9-bis(6’-bromopropyl)fluorene (Compound 3)

[0033]

[0034] A mixture of 2,7-dibromofluorene (Compound 2 from Example 1) (4.86 g, 15 mmol), 1,4-dibromopropane (30
mL), tetrabutylammonium bromine (0.1 g), and aqueous sodium hydroxide (30 mL, 50% w/w) solution was stirred
overnight at 70°C under nitrogen. After diluting the reaction mixture with chloroform, the organic layer was washed with
brine and water. The separated organic layer was dried over anhydrous Na2SO4 and chloroform was evaporated under
vacuum. The excess 1,6-dibromopropane was distilled under vacuum. 9, 9-bis(6’-bromopropyl)fluorene (Compound 3)
(7.3 g, 75%) was obtained as a white crystal by chromatography with petroleum ether as the eluent. 1H NMR (300 MHz,
CDCl3, ppm): δ 7.43-7.56 (m, 6H), 3.28-3.33 (t, 4H, J = 6.6 Hz), 1.89-1.95 (m, 4H), 0.53-0.63 (m, 4H). 13C NMR (75
MHz, CDCl3, ppm): δ 152.3, 139.2, 130.5, 126.3, 121.7, 121.4, 55.7, 40.2, 27.9, 23.6.
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Reference Example 3

- Preparation of (3,3’-(2,7-dibromo-9H-fluorene-9,9-diyl)bis(propane-3,1-diyl))bis(tributylphosphonium) bromide (Com-
pound 4)

[0035]

[0036] A solution of Compound 3 (from Example 2) (5.6 g, 10 mmol) and P(n-C4H9)3 (5.05 g, 25 mmol) in 40 mL of
DMF was heated to reflux overnight. After removal of the solvents under reduced pressure, the residue was purified by
crystallization with acetone and ethyl acetate to give Compound 4 as a white solid (7.83 g, 82%). 1H NMR (400 MHz,
CDCl3, ppm): δ 7.79 (s, 2H), 7.56-7.59(d, 2H), 7.50-7.52(d, 2H), 2.36-2.41 (t, 4H), 1.40-1.50 (m, 28H), 0.91-0.95 (t, 18H).
Anal. Calcd. for C43H72Br4P2: C, 53.21; H, 7.48 Found: C, 53.21; H, 7.36 . ESI (m/z): [M-Br]: m/z 887.

Reference Example 4

- Preparation of 2,7-Bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9,9-dihexylfluorene (Compound 7)

[0037]

[0038] A mixture of 2,7-dibromo-9,9-dihexylfluorene (Compound 5) (15 g, 30.5 mmol), KOAc (18 g, 183 mmol), bis(pi-
nacolato)diborane (Compound 6) (16.4 g, 64 mmol), Pd(dppf)Cl2 (1.8 g, 0.22 mmol) in 150 mL of degassed 1,4-dioxane
was stirred for 12 h at 80°C. After the mixture was cooled to room temperature, water and chloroform were added into
the mixture, and the separated organic layer was washed with brine, water and dried over anhydrous Na2SO4. After
removal of the solvent under reduced pressure, the residue was purified over silica gel column chromatography with
petroleum as the eluent to give the product as a white solid (13.4 g, 75%). 1H NMR (300 MHz, CDCl3, ppm): δ 7.70-7.81
(m, 6H), 1.39 (s, 24H), 1.01-1.11 (m, 12H), 0.72-0.76 (t, 6H, J = 6.9 Hz).

Reference Example 5

- Preparation of Polyfluorene Copolymer CTM (Compound P1)

[0039]
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[0040] Compound 4 (from Example 3) (500 mg, 0.52 mmol), Compound 7 (from Example 4) (302 mg, 0.52 mmol),
Pd(PPh3)4 (12 mg, 0.02 mmol), and 0.83 g of K2CO3 were added into a two-neck flask and degassed by N2, then
degassed THF (8 mL) and deionized water (4 mL) were injected by syringe. The reaction mixture was stirred under
nitrogen purge at 85°C for 48 h. After cooling to room temperature, water and chloroform were added, the separated
organic layer was washed with brine and water and then dried over anhydrous Na2SO4. After removal of the solvent
under reduced pressure, the residue was added to stirred petroleum ether to give a precipitate. The precipitate was
dissolved in chloroform and re-precipitated from petroleum ether. The resulting precipitate was placed in a Soxhlet
apparatus and extracted with refluxed ethyl acetate for 48 h to remove small molecules and catalyst residue, and then
was dried at 60°C in vacuum oven to give Compound P1 as a yellow solid. 1H NMR (300MHz, CD3OD, ppm): δ 7.58-8.01
(m, 12H), 1.80-2.13 (m, 17H), 0.79-1.72 (m, 86H).

Reference Example 6

- Preparation of Polyfluorene Copolymer CTM (Compound P2)

[0041]

[0042] Compound 4 (from Example 3) (500 mg, 0.52 mmol), Compound 8 (334 mg, 0.52 mmol), Pd(PPh3)4 (12 mg,
0.02 mmol), and 0.83 g of K2CO3 were added into a two-neck flask and degassed by N2, then degassed THF (8 mL)
and deionized water (4 mL) were injected by syringe. The reaction mixture was stirred under nitrogen purge at 85°C for
48 h. After cooling to room temperature, water and chloroform were added, the separated organic layer was washed
with brine and water and then dried over anhydrous Na2SO4. After removal of the solvent under reduced pressure, the
residue was added to stirred petroleum ether to give a precipitate. The precipitate was dissolved in chloroform and
reprecipitated from petroleum ether. The resulting precipitate was placed in a Soxhlet apparatus and extracted with
refluxed ethyl acetate for 48 h to remove small molecules and catalyst residue, and then was dried at 60°C in vacuum
oven to give Compound P2 as a yellow solid. 1H NMR (300MHz, CD3OD, ppm): δ 7.62-8.03 (m, 12H), 2.14-2.20 (m,
20H), 1.00-1.49 (m, 76H), 0.74-1.00 (m, 28H).

Reference Example 7

- Characterization for Polyfluorene Copolymers: Compound P1 of Example 5 and Compound P2 of Example 6

[0043] The molecular weights Mn (number average) of these copolymers P1 and P2 were 28,920 and 17,115, respec-
tively, while Mw (weight average) were determined to be 46,382 and 37,208, respectively. The polydispersities (PDI)
were found to be 1.60 and 2.17, respectively. The absorption of these two polymers P1 and P2 have been measured
in both solution (10-5 mol/L concentration) and film. The maximum absorption of P1 and P2 were, respectively, 370 nm
and 380 nm in solution and 380 and 388 nm in the film.



EP 2 864 840 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0044] Cyclic voltammograms (CVs) of films of the copolymers coated on carbon electrodes in 0.1 mol/L Bu4NPF6,
CH3CN solution were measured. Based on these CV and the absorption data, the bandgap and HOMO-LUMO energy
level may be obtained. For copolymer P1, the energy level of HOMO was determined to be -5.18 eV, that of LUMO was
determined to be -2.55 eV, and the energy bandgap was determined to be 2.63 eV. For copolymer P2, the energy level
of HOMO was -5.30 eV, that of LUMO was -2.56 eV, and the energy bandgap was 2.74eV. The HOMO energy level of
these polymers indicated that these polymers could be used as good hole transport materials.

Example 8 - Formulations of OPC coating solutions

[0045] For the present formulations, the solvent mixture may include at least one solvent in which the monomer(s)
and dopant(s) are both soluble in. Once the monomer(s) and dopant(s) are selected, then an appropriate solvent may
be selected. Examples of monomer(s), dopant(s), and solvent(s) are shown in the following examples. Those are just
some representative examples, and are not exhaustive of all possible combinations. Based on the teachings herein, a
person of ordinary skill in the art can make appropriate selections of these components.

Formulation #1 (reference, not part of the invention)

[0046] To a 100 ml bottle were added N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg),
trimethylolpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), fluorene based co-
polymer of Example 5 (P1) (60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m). The resulting
mixture was shaken for one hour. The formulation was ready for use as a high performance OPC coating.

Formulation #2 (reference, not part of the invention)

[0047] To a 100 ml bottle were added N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg),
trimethylolpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), fluorene based co-
polymer of Example 6 (P2) (60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m). The resulting
mixture was shaken for one hour. The formulation was ready for use as a high performance OPC coating.

Formulation #3 (reference, not part of the invention)

[0048] To a 100 ml bottle were added Norland 83 H (Norland 83 H is a commercially available product from Nordland
Products that includes monomers, cross-linkers, and initiator) (180 mg), fluorene based co-polymer of Example 6 (P2)
(30 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m). The resulting mixture was shaken for one
hour. The formulation was ready for use as a high performance OPC coating.

Formulation #4 (reference, not part of the invention)

[0049] To a 100 ml bottle were added Norland 85 (Norland 85 is a commercially available product from Nordland
Products that includes monomers, cross-linkers, and initiator) (180 mg), fluorene based co-polymer of Example 6 (P2)
(30 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m). The resulting mixture was shaken for one
hour. The formulation was ready for use as a high performance OPC coating.

Formulation #5

[0050] To a 100 ml bottle, N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg), trimethyl-
olpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), carbazole based co-polymer
(60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken
for one hour. The formulation is ready for use as a high performance OPC coating.

Formulation #6

[0051] To a 100 ml bottle, Norland 81 (Norland 81 is a commercially available product from Nordland Products that
includes monomers, cross-linkers, and initiator) (180 mg), carbazole based co-polymer (60 mg), 25 ml of isopropanol
and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken for one hour. The formulation is
ready for use as a high performance OPC coating.
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Formulation #7 (reference, not part of the invention)

[0052] To a 100 ml bottle, N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg), trimethyl-
olpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), benzothiadiazole based co-
polymer (60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is
shaken for one hour. The formulation is ready for use as a high performance OPC coating.

Formulation #8 (reference, not part of the invention)

[0053] To a 100 ml bottle, Norland 78 (Norland 78 is a commercially available product from Nordland Products that
includes monomers, cross-linkers, and initiator) (180 mg), benzothiadiazole based co-polymer (60 mg), 25 ml of isopro-
panol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken for one hour. The formulation
is ready for use as a high performance OPC coating.

Formulation #9 (reference, not part of the invention)

[0054] To a 100 ml bottle, N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg), trimethyl-
olpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), phenothiazine based co-polymer
(60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken
for one hour. The formulation is ready for use as a high performance OPC coating.

Formulation #10 (reference, not part of the invention)

[0055] To a 100 ml bottle, Norland 84 (Norland 84 is a commercially available product from Nordland Products that
includes monomers, cross-linkers, and initiator) (180 mg), phenothiazine based co-polymer (60 mg), 25 ml of isopropanol
and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken for one hour. The formulation is
ready for use as a high performance OPC coating.

Formulation #11

[0056] To a 100 ml bottle, N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg), trimethyl-
olpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), diaminocarbazole based co-
polymer (60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is
shaken for one hour. The formulation is ready for use as a high performance OPC coating.

Formulation #12

[0057] To a 100 ml bottle, Norland NEA 121 (Norland NEA 121 is a commercially available product from Nordland
Products that includes monomers, cross-linkers, and initiator) (180 mg), diaminocarbazole based co-polymer (60 mg),
25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken for one
hour. The formulation is ready for use as a high performance OPC coating.

Formulation #13 (reference, not part of the invention)

[0058] To a 100 ml bottle, N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg), trimethyl-
olpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), 1,4-diphenylaminobenzene
based co-polymer (60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting
mixture is shaken for one hour. The formulation is ready for use as a high performance OPC coating.

Formulation #14 (reference, not part of the invention)

[0059] To a 100 ml bottle, Norland NOA 88 (Norland NOA 88 is a commercially available product from Nordland
Products that includes monomers, cross-linkers, and initiator) (180 mg) 1,4-diphenylaminobenzene based co-polymer
(60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken
for one hour. The formulation is ready for use as a high performance OPC coating.
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Formulation #15 (reference, not part of the invention)

[0060] To a 100 ml bottle, N-vinylpyrrolidone (55 mg), ethoxylated bisphenol A dimethylacrylate (150 mg), trimethyl-
olpropane trimethylacrylate (200 mg) and tert-butoxy-3,5,7-trimethylhexanoate (20 mg), bisphenylbenzidine based co-
polymer (60 mg), 25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is
shaken for one hour. The formulation is ready for use as a high performance OPC coating.

Formulation #16 (reference, not part of the invention)

[0061] To a 100 ml bottle, Norland NBA 108 (Norland NBA 108 is a commercially available product from Nordland
Products that includes monomers, cross-linkers, and initiator) (180 mg), bisphenylbenzidine based co-polymer (60 mg),
25 ml of isopropanol and 25 ml of hexafluoro-isopropanol (25 m) are added. The resulting mixture is shaken for one
hour. The formulation is ready for use as a high performance OPC coating.

Reference Example 9

- Cracking of Coated Photoconductor

[0062] Formulation #3 from Example 8 was coated onto PIPs of LEP printers using a drawing wire roller to form
coatings with varying thicknesses and CTM concentrations as shown in FIG. 3 (after solvent evaporated). In addition,
the coated photoconductor was annealed at 90°C for 1 hour to remove any residual solvent.
[0063] The thickness varied between 0.8 mm and 25 mm, while polymeric CTM concentration in inert cross-linked
matrix ranged from 2 wt% to 9 wt%. Print testing consisted of printing 10K impressions of monocolor Gray dots on HP
Indigo series 3 presses providing nominal 0.2 OD (optical density). After printing, an average dot area was measured
with the help of spectrodensitometer and OPC coating was evaluated for presence of cracks using a microscope (soaking
the OPC in Isopar® L caused polymer swelling in the vicinity of a crack providing a good optical contrast for the optical
imaging).
[0064] As shown in FIG. 3, no cracking was observed for coating thicknesses of less than 10 mm. Additionally, very
little (1 or less) cracking was observed for coating thicknesses of about 15 mm or less.

Reference Example 10

- Loading Effect of Polymeric dopant

[0065] The effect of loading of polymeric dopant was also measured against OD values. As shown in FIG. 4, acceptable
OD was provided using polymeric dopant concentration between 0.1 wt% and 10 wt% of the inert polymer matrix (top
coat). For the data in FIG. 4, 10,000 impressions were made using Formulation #3 of Example 8 but varying the poly-
fluroene copolymer concentration as shown in FIG. 4. The impressions were prepared at 20% coverage black dots
printed with HP Indigo series 3 presses. As shown in FIG. 4, stable OD coverage is shown for concentration of about
10 wt% and less.

Reference Example 11

- Print Degradation of Coated Photoconductors

[0066] Print degradation was studied for the coated photoconductors as shown in FIG. 5. As shown in FIG. 5, lower
coating thicknesses (less than 2-5 mm) and lower polymeric dopant concentrations (less than 10 wt%) provided the best
OD. For the data in FIG. 5, up to 300,000 impressions were made using Formulation #3 of Example 8 but varying the
polyfluroene concentrations and top coat thicknesses as shown in FIG. 5. The impressions were prepared at 20%
coverage black dots printed with HP Indigo series 3 presses.
[0067] Additionally, corresponding data obtained for 80% gray level prints was provided in FIG. 6. Similarly to 20%
gray level, the most stable OD during an extended printing (for at least 300,000 impressions) occurs when coating
thickness is at around 2 microns, and the polymeric dopant concentration is less than 10% of the top coating.

Claims

1. A coated photoconductor, comprising:
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a photoconductor including a substrate having a charge generation layer and charge transport layer adhered
thereto; and
a top coating adhered to the photoconductor, the top coating comprising a cross-linkable polymer, a cross-
linker, and a polymeric dopant having a weight average molecular weight of less than 500,000;
wherein the top coating has a thickness of 0.1 mm to 12 mm and the polymeric dopant is present in the top
coating at a concentration of 0.1 wt% to 10 wt%, and
wherein the polymeric dopant is selected from the group of polyanilines and its co-polymers; polythiophenes
and its co-polymers; polycarbozoles and its co-polymers; and mixtures thereof.

2. The coated photoconductor of claim 1, wherein the top coating has a thickness of 0.2 mm to 1 mm.

3. The coated photoconductor of claim 1, wherein the polymeric dopant is present in the top coating at a concentration
of 0.1 wt% to 2 wt%.

4. The coated photoconductor of claim 1, wherein the substrate is a photo imaging plate of a liquid electrophotographic
printer.

5. The coated photoconductor of claim 1, wherein the cross-linkable polymer comprises polymerized monomers se-
lected from acrylates, methacrylates, styrenes, vinyl monomers, combinations thereof, and mixtures thereof.

6. The coated photoconductor of claim 1, wherein the cross-linkable polymer comprises a polymerized monomer
selected from the group of methyl methacrylate, butyl acrylate, butyl methacrylate, hexyl acrylate, hexyl methacrylate,
2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, lauryl acrylate, lauryl methacrylate, octadecyl acrylate, octadecyl
methacrylate, stearyl methacrylate, acrylic acid, methacrylic acid, acrylonitrile, methacrylonitrile, styrene, methyl-
styrene, and combinations thereof.

7. The coated photoconductor of claim 1, wherein the cross-linkable polymer is an acrylate copolymer or methacrylate
copolymer.

8. The coated photoconductor of claim 1, wherein the cross-linker is selected from the group of polyisocyanates,
polyols, polyesters, polyamines, combinations thereof, and mixtures thereof.

9. The coated photoconductor of claim 1, wherein the charge generation layer comprises charge generation materials
selected from the group of crystalline selenium, amorphous selenium, selenium-tellurium, selenium-tellurium-halo-
gen, selenium-arsenic compound, amorphous silicon, phthalocyanine pigments, metal phthalocyanine, non-metal
phthalocyanine, azulenium salt pigments, aquatic acid methine pigment, azo pigments having a carbazole skeleton,
azo pigments having a triphenylamine skeleton, azo pigments having diphenylamine skeleton, azo pigments having
dibenzothiophene skeleton, azo pigments having fluorenone skeleton, azo pigments having oxadiazole skeleton,
azo pigments having bisstylbene skeleton, azo pigments having distyryl oxidiazole skeleton, azo pigments having
distyrylcarbazole skeleton, perylene pigments, anthraquinone quinone pigments, polycyclic quinone pigments, qui-
none imine pigments, diphenylmethane pigments, triphenylmethane pigments, benzoquinone pigments, naphtoqui-
none pigments, cyanine pigments, azomethine pigments, indigoido pigments, bisbenzimidazole pigments, and mix-
tures thereof.

10. The coated photoconductor of claim 1, wherein the charge transport layer comprises charge transport materials
selected from the group of chloroanil, bromoanil, tetracyanoethylene, tetracyano quinodimethane, 2,4,7-trinitro-9-
fluorenone, 2,4,5,7-tetranitro-9-fluorenone, 2,4,5,7-tetranitroxanthone, 2,4,8-trinitrothioxanthone, 2,6,8-trinitro-4H-
indino[1,2-b]thiophene-4-on, 1,3,7-trinitro-dibenzothiophene-5,5-dioxide, diphenoquinones, oxazoles, oxadiazoles,
imidazoles, monoarylamines, diarylamines, triarylamines, stilbenes, α-phenyl stilbenes, benzidines, diarylmethanes,
triarylmethanes, 9-styrylanthracenes, pyrazolines, divinyl benzenes, hydrazones, indenes, butadienes, pyrenes,
bisstylbenes, enamines, aromatic tertiary amines, and mixtures thereof.

11. The coated photoconductor of claim 1, wherein the top coating provides an OD of at least 0.2 after 300,000 printed
images at 20% nominal coverage and provides an OD of at least 0.8 after 300,000 impressions at 80% nominal
coverage.

12. A process of manufacturing a photoconductor, comprising
applying a top coating to the photoconductor, the photoconductor including a substrate having a charge generation
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layer and charge transport layer adhered thereto,
wherein the top coating comprises a cross-linkable polymer, a cross-linker, and a polymeric dopant having a weight
average molecular weight of less than 500,000,
wherein the polymeric dopant is dispersed throughout the top coating, and
wherein the polymeric dopant is selected from the group of polyanilines and its co-polymers; polythiophenes and
its co-polymers; polycarbozoles and its co-polymers; and mixtures thereof.

13. The method of claim 12, further comprising the step of heating the top coating to cross-link the cross-linkable polymer.

Patentansprüche

1. Beschichteter Photoleiter, Folgendes umfassend:

einen Photoleiter, einschließlich eines Substrats mit einer Ladungserzeugungsschicht und einer Ladungstrans-
portschicht, die daran haften; und
eine obere Beschichtung, die an dem Photoleiter haftet, wobei die obere Beschichtung Folgendes umfasst: ein
vernetzbares Polymer, einen Vernetzer und ein polymeres Dotiermittel mit einem gewichtsgemittelten Moleku-
largewicht von weniger als 500.000;
wobei die obere Beschichtung eine Dicke von 0,1 mm bis 12 mm aufweist und das polymere Dotiermittel in der
oberen Beschichtung in einer Konzentration von 0,1 Gew.-% bis 10 Gew.-%, vorhanden ist, und
wobei das polymere Dotiermittel ausgewählt ist aus der Gruppe von Polyanilinen und seinen Copolymeren;
Polythiophenen und seinen Copolymeren; Polycarbozolen und seinen Copolymeren; und Mischungen davon.

2. Beschichteter Photoleiter nach Anspruch 1, wobei die obere Beschichtung eine Dicke von 0,2 mm bis 1 mm aufweist.

3. Beschichteter Photoleiter nach Anspruch 1, wobei das polymere Dotiermittel in der oberen Beschichtung in einer
Konzentration von 0,1 Gew.-% bis 2 Gew.-% vorhanden ist.

4. Beschichteter Photoleiter nach Anspruch 1, wobei das Substrat eine Bilderzeugungsplatte eines elektrophotogra-
phischen Flüssigkeits-Druckers ist.

5. Beschichteter Photoleiter nach Anspruch 1, wobei das vernetzbare Polymer polymerisierte Monomere umfasst, die
aus Acrylaten, Methacrylaten, Styrolen, Vinylmonomeren, Kombinationen davon und Mischungen davon ausgewählt
sind.

6. Beschichteter Photoleiter nach Anspruch 1, wobei das vernetzbare Polymer ein polymerisiertes Monomer umfasst,
ausgewählt aus der Gruppe aus Methylmethacrylat, Butylacrylat, Butylmethacrylat, Hexylacrylat, Hexylmethacrylat,
2-Ethylhexylacrylat, 2-Ethylhexylmethacrylat, Laurylacrylat, Laurylmethacrylat, Octadecylacrylat, Octadecylme-
thacrylat, Stearylmethacrylat, Acrylsäure, Methacrylsäure, Acrylnitril, Methacrylnitril, Stryol, Methylstyrol und Kom-
binationen davon.

7. Beschichteter Photoleiter nach Anspruch 1, wobei das vernetzbare Polymer ein Acrylat-Copolymer oder ein Me-
thacrylat-Copolymer ist.

8. Beschichteter Photoleiter nach Anspruch 1, wobei der Vernetzer aus der Gruppe aus Polyisocyanaten, Polyolen,
Polyestern, Polyaminen und Kombinationen daraus und Mischungen davon ausgewählt ist.

9. Beschichteter Photoleiter nach Anspruch 1, wobei die Ladungserzeugungsschicht Ladungserzeugungsmaterialien
umfasst, ausgewählt aus der Gruppe aus kristallinem Selen, amorphem Selen, einer Selen-Tellur-, Selen-Tellur-
Halogen-, Selen-Arsen-Verbindung, amorphem Silicium, Phthalocyaninpigmenten, Metallphthalocyanin, Nicht-Me-
tall-Phthalocyanin, Azuleniumsalzpigmenten, einem Methinpigment mit aquatischer Säure, Azopigmenten mit einem
Carbazolgerüst, Azopigmenten mit einem Triphenylamingerüst, Azopigmenten mit einem Diphenylamingerüst, Azo-
pigmenten mit einem Dibenzothiophengerüst, Azopigmenten mit einem Fluorenongerüst, Azopigmenten mit einem
Oxadiazolgerüst, Azopigmenten mit einem Bisstylbengerüst, Azopigmenten mit einem Distyryloxidiazolgerüst, Azo-
pigmenten mit einem Distyrylcarbazolgerüst, Perylenpigmenten, Anthrachinonchinonpigmenten, polycyclischen
Chinonpigmenten, Chinoniminpigmenten, Diphenylmethanpigmenten, Triphenylmethanpigmenten, Benzochinon-
pigmenten, Naphtochinonpigmenten, Cyaninpigmenten, Azomethinpigmenten, Indigoidopigmenten, Bisbenzimida-
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zolpigmenten und Mischungen davon.

10. Beschichteter Photoleiter nach Anspruch 1, wobei die Ladungstransportschicht Ladungstransportmaterialien um-
fasst, die ausgewählt sind aus der Gruppe aus Chloranil, Bromanil, Tetracyanoethylen, Tetracyanochinodimethan,
2,4,7-Trinitro-9-fluorenon, 2,4,5,7-Tetranitro-9-fluorenon, 2,4,5,7-Tetranitroxanthon, 2,4,8-Trinitrothioxanthon,
2,6,8-Trinitro-4H-indino[1,2-b]thiophen-4-on, 1,3,7-Trinitrodibenzothiophen-5,5-dioxid, Diphenochinonen, Oxazo-
len, Oxadiazolen, Imidazolen, Monoarylaminen, Diarylaminen, Triarylaminen, Stilbenen, α-Phenylstilbenen, Benzi-
dinen, Diarylmethanen, Triarylmethanen, 9-Styrylanthracenen, Pyrazolinen, Divinylbenzenen, Hydrazonen, Inde-
nen, Butadienen, Pyrenen, Bisstylbenen, Enaminen, aromatischen tertiären Aminen und Mischungen davon.

11. Beschichteter Photoleiter nach Anspruch 1, wobei die obere Beschichtung eine OD von wenigstens 0,2 nach 300.000
gedruckten Bildern bei 20 % nominaler Abdeckung bereitstellt und eine OD von wenigstens 0,8 nach 300.000
Abdrucken bei 80 % nominaler Abdeckung bereitstellt.

12. Vorgang zum Herstellen eines Photoleiters, umfassend:

Auftragen einer oberen Beschichtung auf den Photoleiter, wobei der Photoleiter ein Substrat mit einer Ladungs-
erzeugungsschicht und einer Ladungstransportschicht enthält, die daran haften,
wobei die obere Beschichtung ein vernetzbares Polymer, einen Vernetzer und ein polymeres Dotiermittel mit
einem gewichtsgemittelten Molekulargewicht von weniger als 500.000 umfasst,
wobei das polymere Dotiermittel auf der oberen Beschichtung durchgehend dispergiert ist und
wobei das polymere Dotiermittel ausgewählt ist aus der Gruppe von Folgendem: Polyanilinen und seinen Co-
polymeren; Polythiophenen und seinen Copolymeren; Polycarbozolen und seinen Copolymeren; und Mischun-
gen davon.

13. Verfahren nach Anspruch 12, ferner umfassend den Schritt des Erwärmens der oberen Beschichtung, um das
vernetzbare Polymer zu vernetzen.

Revendications

1. Photoconducteur revêtu, comprenant :

un photoconducteur incluant un substrat ayant une couche de génération de charge et une couche de transport
de charge adhérant à celle-ci ; et
un revêtement supérieur adhérant au photoconducteur, le revêtement supérieur comprenant un polymère ré-
ticulable, un agent de réticulation et un dopant polymère ayant un poids moléculaire moyen en poids inférieur
à 500 000 ;
dans lequel le revêtement supérieur a une épaisseur de 0,1 mm à 12 mm et le dopant polymère est présent
dans le revêtement supérieur à une concentration de 0,1 % en poids à 10 % en poids, et
dans lequel le dopant polymère est choisi dans le groupe comprenant les polyanilines et leurs copolymères ;
les polythiophènes et leurs copolymères; les polycarbazoles et leurs copolymères ; et des mélanges de ceux-ci.

2. Photoconducteur revêtu selon la revendication 1, dans lequel le revêtement supérieur a une épaisseur de 0,2 mm
à 1 mm.

3. Photoconducteur revêtu selon la revendication 1, dans lequel le dopant polymère est présent dans le revêtement
supérieur à une concentration de 0,1 % en poids à 2 % en poids.

4. Photoconducteur revêtu selon la revendication 1, dans lequel le substrat est une plaque d’imagerie photographique
d’une imprimante électrophotographique liquide.

5. Photoconducteur revêtu selon la revendication 1, dans lequel le polymère réticulable comprend des monomères
polymérisés choisis parmi les acrylates, les méthacrylates, les styrènes, les monomères vinyliques, des combinai-
sons de ceux-ci et des mélanges de ceux-ci.

6. Photoconducteur revêtu selon la revendication 1, dans lequel le polymère réticulable comprend un monomère
polymérisé choisi dans le groupe comprenant le méthacrylate de méthyle, l’acrylate de butyle, le méthacrylate de
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butyle, l’acrylate d’hexyle, le méthacrylate d’hexyle, l’acrylate de 2-éthylhexyle, le méthacrylate de 2-éthylhexyle,
l’acrylate de lauryle, le méthacrylate de lauryle, l’acrylate d’octadécyle, le méthacrylate d’octadécyle, le méthacrylate
de stéaryle, l’acide acrylique, l’acide méthacrylique, l’acrylonitrile, le méthacrylonitrile, le styrène, le méthylstyrène
et des combinaisons de ceux-ci.

7. Photoconducteur revêtu selon la revendication 1, dans lequel le polymère réticulable est un copolymère d’acrylate
ou un copolymère de méthacrylate.

8. Photoconducteur revêtu selon la revendication 1, dans lequel le réticulant est choisi dans le groupe comprenant les
polyisocyanates, les polyols, les polyesters, les polyamines, des combinaisons de ceux-ci et des mélanges de ceux-
ci.

9. Photoconducteur revêtu selon la revendication 1, dans lequel la couche de génération de charge comprend des
matériaux de génération de charge choisis parmi le groupe comprenant le sélénium cristallin, le sélénium amorphe,
le sélénium-tellure, le sélénium-tellure-halogène, le composé de sélénium-arsenic, le silicium amorphe, les pigments
de phtalocyanine, les complexes phtalocyanine-métal, la phtalocyanine sans ion métallique, les pigments de sels
d’azulénium, le pigment méthine d’acide aquatique, les pigments azoïques à squelette carbazole, les pigments
azoïques à squelette triphénylamine, les pigments azoïques à squelette diphénylamine, les pigments azoïques à
squelette dibenzothiophène, les pigments azoïques à squelette fluorénone, les pigments azoïques à squelette
oxadiazole, les pigments azoïques à squelette bisstylbène, les pigments azoïques à squelette distyryloxydiazole,
les pigments azoïques à squelette distyrylcarbazole, les pigments pérylène, les pigments anthraquinones quinones,
les pigments polycycliques quinones, les pigments quinones imines, les pigments de diphénylméthane, les pigments
de triphénylméthane, les pigments benzoquinone, les pigments de naphtoquinone, les pigments de cyanine, les
pigments d’azométhine, les pigments indigoido, les pigments de bisbenzimidazole et des mélanges de ceux-ci.

10. Photoconducteur revêtu selon la revendication 1, dans lequel la couche de transport de charge comprend des
matériaux de transport de charge choisis dans le groupe comprenant le chloroanil, le bromoanil, le tétracyanoéthy-
lène, le tétracyano quinodiméthane, la 2,4,7-trinitro-9-fluorénone, la 2,4,5,7- tétranitro-9-fluorénone, la 2,4,5,7-té-
tranitroxanthone, la 2,4,8-trinitrothioxanthone, la 2,6,8-trinitro-4H-indino[1,2-b]thiophène-4-one, le 1,3,7-trinitro-di-
benzothiophène-5,5-dioxyde, les diphénoquinones, les oxazoles, les oxadiazoles, les imidazoles, les monoaryla-
mines, les diarylamines, les triarylamines, les stilbènes, les α-phénylstilbènes, les benzidines, les diarylméthanes,
les triarylméthanes, les 9-styrylanthracènes, les pyrazolines, les divinylbenzènes, les hydrazones, les indènes, les
butadiènes, les pyrènes, les bisstylbènes, les énamines, les amines tertiaires aromatiques et des mélanges de
ceux-ci.

11. Photoconducteur revêtu selon la revendication 1, dans lequel le revêtement supérieur fournit un DO d’au moins 0,2
après 300 000 images imprimées à une couverture nominale de 20 % et fournit une DO d’au moins 0,8 après 300
000 impressions à 80 % de couverture nominale.

12. Procédé de fabrication d’un photoconducteur, comprenant l’application d’un revêtement supérieur sur le photocon-
ducteur, le photoconducteur incluant un substrat ayant une couche de génération de charge et une couche de
transport de charge adhérant à celle-ci,
dans lequel le revêtement supérieur comprend un polymère réticulable, un agent de réticulation et un dopant poly-
mère ayant un poids moléculaire moyen en poids inférieur à 500 000,
dans lequel le dopant polymère est dispersé dans tout le revêtement supérieur,
et dans lequel le dopant polymère est choisi dans le groupe comprenant les polyanilines et leurs copolymères ; les
polythiophènes et leurs copolymères ; les polycarbazoles et de leurs copolymères ; et des mélanges de ceux-ci.

13. Procédé selon la revendication 12, comprenant en outre l’étape consistant à chauffer le revêtement supérieur pour
réticuler le polymère réticulable.
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