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ABSTRACT: In this study, xerographic properties of double-layer photoconductor doped with
liquid crystals as charge-carrier transport material were investigated. The double-layer photo-
conductor consists of the nematic liquid crystals (5CT, 7CB, 80CB, and E7) doped with 2,4,7-
trinitrofluorenone as a charge-carrier transport material and the metal-free phthalocyanine
(HoPc) dispersed in polyvinylbutyral as a charge-carrier generation material. In the results of
measured surface voltage properties for photoconductor doped with liquid crystals, TNF : 5CT
(40 wt%) sample showed the lowest dark decay, the lowest residual voltage and the highest
sensitivity among others because the molecular ordering of the liquid crystal enhanced
charge-carrier transport mobility.

Keywords: photoconductor, carrier transport malerial, carrier generation material, xerographic
Droperty, liquid crystal.
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Scheme 1. Chemical structure of liquid crystals used
in this study.
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Figure 1. Cross-sectional view of a double layered
photoconductor.
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Figure 2. Charge and discharge curve of photocon-
ductive material.
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Initial voltage (V)

LCs concentration (wt%)

Figure 3. Profile of initial voltage for ice-cooled and
negatively charged samples as a function of LCs con-
centration.

7t 0 wi% oA 23 L 7] A9 At @
ooy, dF9 Pol FHEFF Zase g
vehliich

Fig. 45 39AA AR AN52A Zb 4H3E9
55 o 0 AYE Yeligied, o de
24ZAE SRAAY Fgolth. TNF @502 4}
43 A FEAY B vsiA 27119071 o
% 2e-& Yephdth. AF 5CTE EFAA AF@
ANge /A E 4R U] TNEFE FUI8IA
o, 3% Agudes adA ¥4 ot 7BC,
80BC, E7Al9] Z9-dAe, SCTA Algnt} wfg
F& 271498 vehiglth = FEAZ Al w
8 FIAN AlEE 4R Po| FNETE & 2
2R E e

olg AFNARE F3A AU FIANY F
A9 2%, TNF 9502 AI83 AlgRts 9%
& EFANA AFF ARG o & 2709 54
& BFY £ AAgh ol= dHo| FAVNE A2
A7 YEd FREo] Forg QA B2 A
& 54 7% Aoz AlgEr

AL (Vy): ARA. B4 Fo /AL 434
£, Z2Y 3A o, =33 27X did" P
AA F99] 4AGE vepd oz W BAYL
vehlie §4¢d. Tl FEAN2A A
A e SRA7L 20 V/soldte ghe JtAo} s,

466

-1000 | a—— i

s

&

=

(=]

>

240 /- N

z o
--ll--5CT
~@-7BC
—A-—80BC
—~W¥—E7

0 v r
0 20 40 60

LCs concentration (wt%}

Figure 4. Profile of initial voltage for air-cooled and
negatively charged samples as a function of LCs con-
centration.
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Figure 5. Profile of dark decay for ice-cooled and
negatively charged samples as a function of LCs con-
centration.
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Figure 6. Profile of dark decay for air-cooled and
negatively charged samples as a function of LCs con-
centration.
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Figure 7. Profile of residual voltage for ice-cooled
and negatively charged samples as a function of LCs
concentration.

F, EAASY7) 0o] HE B=AME A9 glod,
Fzre] A7t FeidA Eoh oA FRA
3ol Lutdo g FrARE WEI A AMEsE 2
FA7L AA3 Fotste] AR 4ol Ao of
gtk ARAA0 e F 2AL BEAF FE
oyl HA, AFol EYHYA F=AAY HF
Aol A 5]7] of Zojr}.

Fig. 7& F9AA ARAE Ag2M 4 JFE9
X vl g ARAY 548 dehd FHoln, o]
deo] £ 24 SRAANY Ffo|r). BwEAF 2
T}, 40 wt% 9 sxHE 7= 5CTe A8zt 7H3
e AFANE eI 42 549 A$d
M 4F9] ol F71E4E ¢RI A Loy
2 2= A%E Uehidey, ZFAY SAdAE
Yol Fo] FI1ErE ARAYI w2 AE BF
& 4 ek 23} 40 wi% o 5CTE TNFo &
HA A2 M e S EFAFIA G2 AlRET
o ¥ AFAY9E el

ojde] AmoA ulFo] Hol, dA9] & |7}
TNFo] H8x g oW Exgogr =gl
hopping3tx] & Aajy AFo] F=AA HH|
FoldAl Huz ZFAYV A He Aoz A8
g 28y A3 Hx vl (W0wt%)E A=
5CTA A golAE, AAY BFo] 4% £x9 wid

467



473 - o

o 9% & AN fEd, v AIAR] A& F
A olFsA €th webM hopping #49 o3
59 AU FFe BFAN FAAAN 2F F3ig
o2, ZAFAH7E 0o 7IHA €t

F Og 3 vsjA 5CT} ZAFAN7} 09 717
& olf=, 5CT7} terphenyl7]& 7ML U7] w&o]
t}. #2 M. Yokoyamao]'® o] oj3d, A=A
2L phenylv|e] A#AA B2old, B F7t
o w2ty £} W] ojFAe] vl #ict. 18
B2 5CT biphenyl7]& M O AFd) s
terphenyl”] & 71 7] W&, A} B3
o] F=AMe] FANA & F4 F olFdd W
oM 43 F3Hne FFAA7 EA A A

YZl& o mE Charge-Camrier +5 4.

Algel FH & AYdA R AR b
g, 713 5% 548 Jehd 5CTA 489 89
& 3% duFez PFSYY. Fig. 84 AR
Az}, AN AdME 43480l 7 B4=H] A=
A& {EY F dfley, FIALD AdfH= TNF
o} Ao} JRelg YoA 5CT7 B34 &4
1 2ol BEAULY. ueby TNFd 43¢ &
gt FIAA AZF 8= AN AsRg
44 AE7} foldtd AP FYo] F BEHA
7} W&, 4go] x5} vide] M A=}
EOMA Hol carrier 4 °]FE7t F7hh A2
Z Yz

BT (9): B=E F=WY A8 §F38, carrier
WA S, drift o]e T wetd ZFYEd. gty 7
S & ZA% o 24 charge-carrier 44 AL B
g+ Atk £ 4T E Xe YEE PPogA A}
31 A9 FUANE BN B =%
FE T3 ZAEE doligith. & 1P E 1/2
7 ZHA7 e e g 23R (e F
g ¥, 98 3 3.

Fig. 9+ 89A1A A&Re A52A4 &4 4H59
FE v & ZxE Jehd Zeg, o njo &3
Z3L SHAARN Fgolth. A=HAME 40 wt%
o] ¥& ¥ E 7 E SCTA A&7} 743 $58 7
S e, AXAES BEA =AM A A
3. <ol Zze} vz, FYPAA A
Agd vl FYAA AFF AR A &

468

3

(a)

. (b)
Figure 8. Optical microphotographs of TNF: 5CT
samples; (a) ice-oooled sample and (b) air-cooled sam-
ple.
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Figure 9. Profile of sensitivity for ice-cooled and neg-
atively charged samples as a function of LCs concen-
tration.
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Table 1. Xerographic Data of the TNF:5CT
(40 wt%) Samples with Various Polymer Binder®

corona polymer V., Vi Ep S Ve
charging binder (V) (V/s) (Klux-s) (V/Klux-s) (V)
PE' 9705 76 30 1483 -155 3l
. PVB* 9310 39 19 233 -336 33
negative pyagad 10022 153 217 208 770 30
PCC -10009 0 135 357 -187 29
PE 8464 99 43 81 182 3l
. PVB 6555 38 13 2278 243 33
PSUVE VA 7260 44 312 108 692 30
PC 7877 90 221 164 509 29
%Corona voltage: -8kV, + 8kV, light intensity: 11.6 Klux.
5 PE: Polyester. < PVB: Polyvinylbutyral. ¢ PMMA : Polyme-
thylmetacrylate. ¢ PC : Polycabonate.
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