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Development of High Abrasion Resistance Organic Photoreceptors utilizing Cross-
linked Overcoat Layer
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ABSTRACT
Recently, electrophotographic high—speed digital printers have been making progress in the production
printing market. The production printing market requires “high image quality”, “high reliability and
durability”, and “high productivity” for high—speed digital printers, and “electrostatic stability” and
“mechanical abrasion resistance” for organic photoreceptors. The conventional organic photoreceptors
have not met such requirements, because the conventional surface layer is less durable to abrasion.

To solve the above problem, we have developed a novel overcoat layer having improved abrasion

durability, without reducing charge transport ability.

Ry Y YRR BREM IR v v —

Functional Material Development Center, Imaging Engine Development Division

Ricoh Technical Report No.36 46 DECEMBER, 2010



I1.HU®E

S, Fua s g T TCIREIR 0L FE, A
7y MUEIZHT D =—ZARER L TR Y, MEREFC
MBI AR A N THIRITCE 2POD (7Y > b A

YTy R) ACHIGT AR RO BTN D, £
S OHIRIEFROFTY, ZD kS A=—%+45120

BT LA LTETFFEFANGETHLR, [H
g, USEM/mANE , TAEENE 2Xbicm B
ﬁé:kﬁ,%%ﬁﬁﬁimﬁw%hfwén ke
b MEEMMANE] 2R X E57-0120%, BFERE
7Dﬁ%@$u%%mﬁémtmmﬁﬁ mzz%f
HY, Va—iZB\WTHEIROEMA ORI DG
FRIATONTND.

AR D BRI SN T EHE ) 7 nF o2 L
7V % (imagio MP1350) |25 L T B EOEIRIC I
T, WEERY) — 7 Ml o707 e v X UTE
DEA, KO, EEEEOERCIC L D BN
I ESED 2L THIBNEEOWED AR ST
W5, E-MEEEMEOm BlIconWTIZ 70 T—%2 88
L 7= iR K OVES IR TR~ O VR AIEAC L 2

RO Y72 LIz X » T ISt ST X 7.

LIALen s mlgE) ,  [EEsEtEmAE]
Fﬁéiﬁjﬂkwgﬂé7mﬁ&v3yﬁﬁwﬁw
T, SHICEFEEFRELIRL TN 2DIZiE, &
F T RIS RO RFmLI Rk b, VEJE@K¢>5
L7225 @A, FHOEIHER LI L 72D,
BICRD @M LT 7 — 7 ) X CEHEL
ExoD., BT AHERON T =TV 2 OHE,
b ETHLBEERICEVAESL LTINS T-D
HREMN 2 ZEIL ST 5 Z LIFERICEE TH H.
Fig. RS ERZER i 2 7R 19125915 1 mEERE S BTl
JE %7 2 7-Photo-induced discharge curve (PIDC)T&
5. BOCRBEEN R E S ET 5 Z & TPIDCAKE <
ZAbT 5. FRCHP R EAL IR E B OB IEF I
RENZ b, PRIFEN DL ED T DI 1L S
FEREALIZ X D IREEE OB IEFICEE TH D,

-900
-800
-700
-600
-500
-400
-300 r
-200
-100

—@—Before abrasion
—&— After abrasion

Surface Potential (V)

0 0.1 0.2
Exposure Energy (¢ J/cm2)

0.3

Fig.1 PIDC of photoreceptor before and after abrasion.
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Fig.2 Background fouling model.
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Fig.3  Optical microscope photograph of background

fouling on a paper.
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Fig.4 Structure of organic photoreceptors.
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Fig.5  Abrasion diagrams of (a) conventional charge
transport layer and (b) cross-linked overcoat
layer.
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Fig.7 Charge transporting model in overcoat layer.
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Fig.8 Effect of CT-monomer in overcoat layer.
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Fig.9 Image chart of forming overcoat layer.
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Fig.10 Cross sectional SEM view of organic
photoreceptors.
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Fig.11 Schematically illustrates the layer structures
of (a) the novel photoreceptor and (b) a
conventional photoreceptor diagram of
forming cross-linked overcoat layer.

2-4-2 EFEESE

1% COIZEERERE I DWW CREA 5.

Fig. 12137V & M 2 ek g O BEFEE % R
LK THS.

DERDEIEARILI000K 7Y > b THITS p mOD EEFE &
2R LC, FrlifRiE &2 A7 2 BOLARTIELI p moDEE
FERICIRR L TRV, REEE3RMEsE52L T
PEFERFED S BACUGE SN2 2 L3 bnr b,

25 1

’é‘ ® New type
220 - = Conventional type
»
215 |
K4
2
< 10 B A AR OR(ZHE
=
)
w5
:

0

0 1000 2000 3000
Print Volume (KP)
Fig.12 Results of abrasion resistance.
2-4-3 HRERAEMRE

Fig 13137V o M3 5 I FHEN O %
RLTEHTHS.

PERDBESARITI000K 7Y o hTTOVO HFEFHEN O
HEINAS R 535 Olzxt U CHR#EE 2 F 5 2 06K
TIF4OVIZIER L TV 5. ZAUTFigl1 T L 72k 9
WCEERER DRI RIC L2 b DL EZXTWS.

-700
-650
-600 |
-550
-500
-450
-400
-350
-300

® New type
= Conventional type -

Surface Potential (V)

0 1000 2000
Print Volume (KP)

3000

Fig.13 Results of halftone potential variation.
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Fig.14 Results of background fouling level.
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