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A New Charge Generation Material for Organic Photoconductors:
Y-form Titanylphthalocyanine (2)
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In the research of highly sensitive carrier generation ratenals foruse in OPC’s, Y-form Titanyl phthalocyanine
(Y-TiOPc) has been found to exhibit extremely high sensitivity as we reported in 1989. In this paper, we will
present a summary of the following investigations: { 1) Titanyl-Vanadyl phthalocyanine mixed crystal can form
Y-form crystal with properties similar to Y-TiOPc¢; (2) Y-TiOPc is a crystal containing water molecule which
plays an important role in carrier generation; (3) many «,8-diol compounds can also form new polymorphs
with TiOPc. Among the many polymorphs of TiOPc so far discovered, Y-TiOPc has been found to be the

best compound for use as a carmier generation materiai.
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Fig.1 X-ray diffraction patterns of TiOP¢ polymorphs
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Fig.2 Spectral sensitivity of Y-TiOPc
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Fig.3 Phthalocyanines used for the experiment
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Fig.6 X-ray diffraction patterns of mixed crystals
{TiOP¢/VOP¢) in various compositions

VOPc content = VOPc/(VOPc+ TiOPe)
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Fig.7 DSC curves of TIOPc¢ and mixed crystals
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Fig.8 Composition dependence of transition
temperature of mixed crystals

VOPc content=VYOPc/(VOPc+ TiOPc)
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Fig.9 Infrared spectrum of mixed crystals {TIOP¢/VOPc=1)
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Fig.10 Composition dependence of IR absorption
of mixed crystals (TiOPc/VOPc)

VOPc content=VOPc/{(VOPc+ TiOPc)
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Fig.11 Constitution of double layered photoreceptor
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Fig.12 Composition dependence of sensitivity of
OPC with mixed crystals {TiOPc/VOPc) as CGM

VOPc content=VQPc¢/(VOPc+ TiOPc)
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Fig.13 Thin film of Y-TiOPc for photoconductivity measurement
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Fig.14 Temperature dependence of photoconductivity
for the thin film of Y-TiOPc
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Table 1 Diol compounds and their adducts with TiOPc

Diol compound DSC XRD
b. p. reac. temp. temp. found (calc) { )y CR. !Mainpeaks(and sublof XRD(EZ#HCuka
Ethylene Glycol 197 °C 30 ~160°C 344°C 50% ( 5.1) (+) AB 7.4, 110, 18,0, 20.2, 26.6, 29.0
. ] 3 ~70 C 348°C  6.4% ( 6.2) (-) B 2.6 (129, 16.2, 24.4)
. .
1. 2-Propanediol 192°C U5~160°C | 351°C  65% (=) B | 73 266 (6.1 6.9, 159, 245
, ) e 30°C 346°C  74% (7.2 (-) B 2.2 (9.1, 9.6, 126, 16.2)
1. 2-Butanediol 192°C 0 ~115°C | 349°C  7.5% (-) B | 90 262 (9.3 140, 163, 22.1)
2. 3-Butanediol 184 °C 30 ~160°C 139°C  7.5% ( 7.2) (=) B 95, 26.3 (9.2, 152, 19.0, 23.8)
. . e s 30 ~70 °C 339°C  10.0% ( 9.3) (-} B 7.1, 79, 260 (109, 144, 16.7)
1. 2-u-Hexanediol 23°C 15~160°C | 336°C 102% (-} B 71, 241, 27.4 (139, 159, 21.3)
1.2-Cyclohexanediol  225°C 30 ~160°C | 333°C 100% ( 9.2) (-} B 7.7, 16.1, 16.4, 259 (122, 187)
40 ~70 'C | 428°C 10.1% ( 9.7 (=) 8.3, 27.0 (7.4, 138, 19.5)
3-Methylcatechol 127(bp:2) 115~ 165 "C 420°C 11.0% (—) 7.8, 13.7, 27.2 (110, 18.7, 23.1)
. . _ 30°C 287°C 10.8% (10.6) {(-+) B 70,130 (121, 17.7, 22.9, 25.7)
I.2.6-n-Hexanetriol  178(hp5) 70 ~ 165 °C 288°C  10.6% {(~+) B 114, 17.0 (86, 19.1. 22.7, 28.5)
Clveerol 200 C 30 ~70 °C 343°C () (=) B 9.3, 165, 27.1 (12.4, 26.3)
yee 115~ 165 °C 27°C 7.3% (7.4 (+) B 9.3, 27.0 (12.3, 245, 24.8)
. N 70°C 335°C  6.5% ( 6.0 (+) 7.0, 27.3, 156 (233, 25.6)
Diglycerol 220{bpl0) 115~ 165 °C 35°C  7.2% (+) 19.8. 27.4 (85, 174, 19.4, 22.8)

TG -temp:start temperature of thermal elimination.

found: quantity of thermal elimination found.

calc :calculated quantity of thermal elimination {diol/TiOP¢=1/2, diglycerol/TiOPc=1/4}

DSC---( ) :{+) exothermic, (—) endothermic
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Fig.16 Infrared absorption spectra of Y-TiOPc
at different temperatures
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