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ABSTRACT: Recently, it was found that the ¢harge carrier transport properties are signifi-
cantly enhanced due to effective intermolecular z-orbital overlapping and low disorder of hop-
ping sites caused by self-organization of liquid ¢rystal 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, 5CT, 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 catrier 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,Fc), 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 Samples as a
Function of 5CT Concentration®

5CT rate (wi%) VoV)  VaV/s) Vi (V)
0 -998.4 88.0 -20

20 -802.2 7.32 -113.9

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 : OXD Samples as a
Function of 5CT Concentration®

Va(V/s) ) V. (V)

~ 5CT rate (wt%) Vy (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 4.61 -629.9

¢ Corona voltage : -7 kV, light intensity : 40.5 lux.
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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 wi%, (b)
40 wt%, (c) 60 wt%, and (d) 80 wt%.
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Table 4. Comparison of Fluorescence Emission®
Intensity Ratio and Sensitivity for 5CT/TNF
System as a Function of 5CT Concentration

CTM 5CT rate By (%) o (%) Iy (%) sensitivity

(Wt%) (V/lux-s)
20 54.3 235 22.2 5.1
5CT:TNF 40 28.0 375 45 372
60 40.0 40.8 19.2 42

? Aex=1320 nm.
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samples as a function of 5CT concentration. (a) 20
wt%. (b) 40 wt%, and (c) 60 wt%.
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