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ABSTRACT : Recently, it was found that the charge carrier transport properties are signifi-
cantly enhanced due to effective intermolecular r-orbital overlapping and low disorder of hop-
ping sites caused by self-organization of liquid crystal molecules. In this study, the xerograph-
ic properties of a double-layer photoconductor doped with nematic liquid crystal, 4-pentyl-4’ -
cyanoterphenyl (5CT), as a charge-carrier transport material to enhance the charge-carrier
mobility were investigated. From the results of measured surface voltage properties for the
photoconductor doped with various concentrations of liquid crystal, SCT, the initial voltage
was found to increase with the concentration of 5CT and the dark decay decreased with the
concentration of 5CT. The highest sensitivity was obtained at a specific concentration, 40
wt% 5CT. The fluorescence behavior of the carrier transport layer (CTL) was also investigat-
ed. It was found that the charge-carrier transport properties of the organic photoconductor de-
pend on the charge-carrier transport properties of the complex. The TNF:5CT (40 wt%) and
OXD:5CT (40 wt%)samples showed the highest sensitivity because the greatest charge trans-
port complex was formed between the charge-carrier transport materials in these samples.

Keywords. xerographic property, liquid crystal, organic photoconductor, fluorescence, charge
transport complex.
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Scheme 1. Chemical structures of CGM (H,Pc), liquid
crystal (5CT) and CTM(TNF, OXD) used in this
study.
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Figure 1. Cross-sectional view of a double layered
photoconductor.
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Figure 2. Schematic diagram for photo-induced dis-
charge curve measurement.
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Figure 3. Photo-induced discharge curves of 5CT:
TNF system with various concentrations of 5CT. (a)
0 wt%, (b) 20 wt%, (c) 40 wt%, and (d) 60 wt%.
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Table 1. Comparison of Xerographic Properties
for Negatively Charged 5CT : TNF SBamples as a
Function of 5CT Concentration®

5CT rate (wt%)  Vo(V)  V4a(V/s) V. (V)
0 -998.4 88.0 -20
20 -802.2 7.32 -1139
40 -1000.9 0 -18.8
60 -1001.6 0 -134.7

% Corona voltage : -7 kV, light intensity : 40.5 lux.
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Figure 4. Photo-induced discharge curves of 5CT:
OXD system with various concentrations of 5CT. (a)
0 wt%, (b) 20 wt%, (c) 40 wt%, and (d) 60 wt%.
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Table 2. Comparison of Xerographic Properties
for Negatively Charged 5CT: 0XD Samples as a
Function of 5CT Concentration®

5CT rate (wt%) VoV)y  Va(V/s)  V, (V)

0 -1165.0 2.98 -583.0
20 -1054.7 13.56 -354.5
40 -1277.34 6.24 -275.4
60 -1270.12 461 -629.9

¢ Corona voltage : -7 kV, light intensity : 40.5 lux.

& EUH f7) B=HAQ charge-carrier4
B dAel Efule] g CTMERE Alele] 4
FaR 71Rlshe Aoz MAED, IBMAl A A
w8t polyvinylcarbazole (PVK)/TNFA| 2] A3} o]
FEUY FEAAe o)l CTMzt HY5CTe}e]
A F4AAE YA Hol AaE e R
oz Algdd. &, CTMd H35CT7 40 wt% &
ToHZ E¥E A5 APoAM 3 A}
7V & HAdso] FFol Am A FAAX S
FA o3 EWHIE F FINF R FF
A7t gl A doh

HY BN 2 d7dMdes 9FHCTE 8D
CTM2! 3AFoERE o] AT Aol 43
A28 Mo 2R, HH5CT7} charge-carrierss
& EA) = Gl tsle] FEsgoh

Figure 5+ 5CT9 TNF & o8 g2 &sido
PVBe} 1:19 Hg24 AxF HFELS 7R
320nmz &A% FFrHEYer}t, dukHoz of
A5CTE 370 nm F-ZoA SHAE 7HX= o=
Wga} 410 nm FlA FUAE 7iRlE o7 8
#g Yehlls Aoz dHA ¢gon,” TNF=
560 nm F-ZoA FHAE 71X o7 EEH 2
& Yebdcl

5CT/TNFE§A M= AY5CTe wakd L,
o7)A @ 18l TNF) o7iH| whsge] #2EY
o9, 40 nm¥-2ANA FHUHE 7xs E OE 3
o] @&, ol 5CTeE TNFAlolo)l &
Ao wE V| EgH wger AP oS
g Ane 437 sxd wel gz Yelhdod,
5CT 40wt% E8A Age] H%, tE ARE
H&] 7|8 w3 A7 o 2A #ESAC
Table 32 AR ¥ & Gl #2g 5CT/

723



RS

Table 3. Comparison of Fluorescence Emission®
Intensity Ratio and Sensitivity for 5CT/TNF
System as a Function of 5CT Concentration

5CT rate sensitivity
by (%) Ign, (%) Ep (%)
CT™ (wt%) MART TEm ke (V/lux-s)

20 543 235 222 5.1
5CT: TNF 40 280 375 4.5 37.2
60 400 408 192 4.2

350 400 450 500 560 600
Wavelength (nm)

Figure 5. Fluorescence spectra of 5CT/TNF films as
a Functin of 5CT concentration at room temperature
with excitation wavelength of 320 nm. (a) 20 wt%, (b)
40 wt%, (c) 60 wt%, and (d) 80 wt%.
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Figure 6. Fluorescence spectra of 5CT/TNF films as
a function of 5CT concentration at room temperature
with excitation wavelength of 320 nm. (a) 20 wt%, (b)
40 wt%, (c) 60 wt%, and (d) 80 wt%.
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Table 4. Comparison of Fluorescence Emission®
Intensity Ratio and Senmsitivity for 5CT/TNF
System as a Function of 5CT Concentration

5CT rate sensitivity
L (%) Ep (%) Iy (%)
CTM ey MY om0 IR0 xeg)

20 543 235 222 5.1
5CT:TNF 40 280 375 45 37.2
60 40.0 408 192 42

% 3,=320nm.
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(c)

Figure 7. Optical microscope images of 5CT:TNF
samples as a function of 5CT concentration. (a) 20
wt%, (b) 40 wt%, and (c) 60 wt%.

g7t SEElon, ol 5CT/TNF EgA e} npt

71X 2 dat A e o] carrierd B4
A QEe vH s Aoz Yehd).

726

3 B

E A7dA s AYSCTE A3l £5dd S
L 71 32y AEAYE AFsls, AAHECTH
charge-carrier £l ojwjd J3e mz=x& o
% 29, g 2& 228 3

Azg 4H5CTE EHT /7] F=HHE 9F
o 57 F1E4E 2/A9E BL, RHE 2
A2%e AL Jehldlen, Axs AFH5CTY &
e ERH AN M % Ao Yo

e FEEAEe] FAEE BN 29, B 4
TollA Aze 7] B=AHA ) charge-carrier+4
Aol dat pEFA el B4 aA &g ¢ F
Rem, Hat F4aARr Bo] MY g A
%, charge-carrier+%0] t] Z doju} Ay #F
Ao gho]l $A4 He Aoz Y,

T HH5CT TNFERA Algr) AAH5CTe
OXDESA A& vsl]l o] $43% charge-carrier
T4 B4 L Jeilen, ol H4A5CTe OXDE
TS KBS AL, FF 4 OXDd 71¢dske
gidel], 5CTe} TNFE§HA 9 79 A45CT o
& A Fo] olF3r] wWielr).

ARG F7] B=AdA FdA 4H5CTE TNF)
owt%z TR Aae AL, F 5@
charge-carrier+4 §4& Jepilon, & 27
9 g3t A9 0o si7ke A7 @S,
FL HAAR B4& YeRidh
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