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A study of the High Sensitive Nonsilver
Halide Imaging Material( I )
— Purification of CuPc pigment by a train sublimation
technique and preparation of CuPc pigment thin films

and it’s application for electrophotoconductor.—
Sang —Nam Lee, Jong—Tae Youn, Sung —Geun Kim
Abstract

a, P, ¢ type copper phthalocyanine(CuPc) pigments was purified by a
simple train sublimation technique. The layered photoconductor was made with
¢ type CuPc as a carrier generation layer(CGL) and polyvinly carvazol(PVC;)
as a carrier transport layer(CTL). A CGL of CuPc was electrochemical de-
posited on an Al substrate used as cathode in pigment dispersion solutions. A
CTL of PVC; was spin coated on ¢ type CuPc thin film by a spin coater. The
effects of sonication time, electrophotographic property of the layered
photoconductor were studied with surface coverage, surface potential and sen-

sitivity.
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5848 deviceVof Wik W/ AAHoE HE AFAEel o8] AY=Hm gl
<d|, 53] copper phthalocyanine(LLF CuPc)- carrier®] 43} R&Eg =
7Hel Hffge] Wil BMEII(ES BESBE) ErORREKY KIBE
i HEEA B ATrh Ha ok aey ofejd AEEL dide=
HBLEYS &Ete DAldA BE Ripel LEH == HHEBHE
we dge ZAn Uk dakAl J MizuguehiVe 27b ARY REE o
& CuPc& 53] AE Hislsled #igErt Folxctz w3 dledch =3 H. J.
WagerP= HIFEpEo 2 K33l vanadyl phthalocyanine(VOPc) &) #EHE M [
Lol A& #EE stdm, Joekf #T & metal—free Pco} CuPce] F¥Hhysl
ol 23 HEKE HFEVd AHERIB T metal—free Peo} BIFIBOREN
B EAATEMM A A HEFE sk

| F7R] A RERGR S ARk s BZEANEY, polymer
—binder& o] &3 WAL (bar coating#, spin coatingik, dipcoating#k) o]
WEE Pt 2 2ol & micelle EfES S48 AZE HRMIK BEED
A ot =l o] indium tin ox1de(ITO)9]- BN 2 SHREEER Yol P2
W ohE E RO AT ‘%1 Azzsla glch B Hgic micelle RMFE
I PR bR Ak, 94 BRAMASRH ke olubAl FmEEH
M5 o] &3ted aluminium RSl Pc #ifiie] A z=e A& HEsudo

A Hoee CuPe BRI Tidp sl & FRTERER Y 3A S MYylshr] A%
RPEFRe 2 Rl 23 CuPcol RBIIRS stod AFHBGEHES Rot
wekoh 22l micelle® kg MBS ko2 Peg 2#AIZ AWM ER
o 4 Al% cathod E#E 3shod, ALKl FA=l+ Pe EEBiY HMMGKH
WL REBOEM S B Rl dlste] st azal st
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2-1. AEMBKE
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% 7}A train sublimation#:-& ©] £-3} 4t}
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Fig.1 The schematic arragement of the train sublimation system.
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CuPce] B#EfilL e &} o] 3hdch HEE ol o] 90cm, AR
2.8cm &) pyrex glass& il Pc #H¥l 1g-$ stainless steel boatol] Yol F¥E
%el AnelA 20em §1#ol ¥ okrh Rotary pump® ok 107 Torr7h4] BER S
s3, "FgasE 020 /ming] EoZ mAIGor, olmel BH HEEE
o} 0.2Torr% F#A8%% 3tglch 2 chg Ni—Cr heater fn#hste] 3~4K
B Sof boatd] MEEE 490°C /A Lli, 2B5RY Sot WMEES $AHEA R
#EZ A7 5], 3~4F5RT B MEES WHgich AXHE pyrex glass Rl #r
HE Pc féhS 738kl 25T BEFrol X33kt

2—2. CuPcil e BMHI1E

BFFES FIHE7] 98 CuPe/PVCRERIEM o HIfFEF+ 2129
7ot

CGL(carrier generation layer, BHEAE)E o] &3 HHEMEIEIFl
BASFjit 2] ¢f4 CuPc (CyH;sN;sCu), Heliogen Blue L6700F & RHIERH 51X
dn fEHAC EROBER HEE A SHAEA PBRME S8
tehHe ZlRdan #Es JEontk REEHAIQ poly oxyethlene dodecy
ether ([Ci:Hy~ (OCH,CH,)s—OH], Brij35, Fyifigs) & EH3lAch = Xk
BMAEA LiBr(gs{bm) & FH At

R e ohe ) o] #Bysgich Brij3se} LiBrg 300cce] ionZ#ik
of Z7be] pEEE 2.0mMe} 0.IME HEsle] 18R] BMY kol —F
CuPc#ift S 7.0mM ==& FHinsted 2657 A= mwbslddch o BRI EMK
& 20, 40, 60, 90, 1204f #7 MHE WM (TSW)ZE Koll, 25TCell4] =4
24BFR mwt & ¥, 245 BESCH HEAZ ¥ URIA ¥ EEERE
BMOBKLE FHT o] BRI ®’K spectrad RiEste CuPce
AfREHTBE AAsAh. CGLA ¢~ CuPc BKIMEL méiRe Bk
ALK S BfEe 2 3lv TRREMBEDDDE FAstd ALLR o HfE
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Fig.2 Experiment diagram of the CuPc/PVC;, double layer organic photoconductor
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mA/cif o} fiEfFo 2 EHSIA T BHHIEE e—F CuPcBE M-S ethanol
ionZ#F(9:11) 2 5| hEmol 4885R A7k 3 e~ CuPe g%
M-S BNl BHAIA & Kspectrad HI%E 5o Lambert — BeerE fillof] <]
3t BRI S surface coverage® sl ch.

2—-3. MEE ¢—CuPc/PVC 882 HIE
¢~ % CuPc KA ¢ CTL(carrier transport layer, HA&RZE) S 4
fF& b5 7ol sk PVCy(poly vinyl carvazol) 3} chloro benzened &
38l Bm#we PVC, & 9.5, 105, 11.5wt% =2 CTL#]o] 1,500rpmo. & 204y
%<t spin coating3}glc}. PVC; spin coatingg & ¢—CuPc/PVC, RigR ey
= 50Tel 4 5,100 R 423 1%, electrostatic paper analyser (kawaguchi
electric work Co., Model SP—428) 2. & F73E 452 B¢ 3F 2l o}

3. #&R H Y

3—1. AERR} BRMEM

A¥lZ A= BASFite] «—J CuPc(Heliogen Blue 16930), A—T CuPc
(Heliogen Blue L.7020) % ¢—7% CuPc(Heliogen Blue L6700F) & {# 3} 1,
FAIERB £ pyrex glass™ AEFY R ok 1819 heating parto]] 4] B
ubel Zich 4507C LLE9) 4t Aole %7 (light blue color) &) F¥#ER &k
faaho] #THiE e} sourcee] WEER Tk 40~50TC & 7ol 4] BRG] hel
vhiL, 280°C~400°Co] $fR Boll M %t9] gHRKE Sl %8 e nE
9 H#EE CuPc ghikFEd & Aok MK Cole BHFE Bl F7)
s ok i A, B, C of= Rolx HIEH CuPc o] HHE AL
ahel &, B, 2717} Aelzh qlek. aelm 200C AT {S{ 4 Do+
Fte el tarrfuplol fHaislel Uz, M Eollvs BE] $t#Eo] <3t
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a—%, B—W, e—F% CuPc BEER + R7ix HRES & HR AEE
MBS MEMPE K13 27304 Le ups}

Table1. Experimental data of purification on phthalocyanines.

Soure(20cm) 50cm i &
_ H-18 K6 EiR R W HB%fE RER
o] BB o] B
505C 356C 4hr 1hr 3hr No
477C 227C 3hr 0 2hr Source
486°C 259°C 3hr thr 1.5hr 0.02g
484C 256C 4.5hr 2hr 2.5hr 0.04 g
506°C 290°C 3.5hr 1.5hr 3hr 0.09g
488°C 284°C 3hr 1hr 3.5hr 0.06 g
o a~CuPc 1
600 . ” 28 3
a ” 4
o p—CuPcl
400
3
2 N S~
qé. 200 \\\t:_i\‘—;%\\
Q \\ \\8
= ~3
0 100¢M

0
Length(cm )5

Fig. 3 Temperature distribution along the quartz glass tube.

%13 230l the 2 REMAS AUh AnolA 20m7} HE
sourcer} Sl friEe] HHE S W7} 480~490°C, 50cus) e 93¢ s}
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Absorbance

27 vlesd SANE ARAT

280~290C 9 WiEMAME Zte o A F9d FEHHoz Al
ole} e WEMMEYG EAY, L& HEHBAAE BFES Sz otk
Jﬂlﬁﬁﬂﬂﬂ%ﬂpwwyuml”“OPmJEAi%lg%Eﬂﬂ
Zdatodch 1g Lo AR E o} F2 BERS oAz Eagich 7}

¢ HIELo] Fx, A HEgslv 272 RGUEAR &Y= FERRMY 3
~405fE], BOMEE FRAA 7= SRR 205K, WEE JeEls SEEMS
3~4EsRIol Qi olml ARl Hsto] AL AEKE 0% A EA HE
3} AR WFY VY £FEL FIAL, Aol ALY VI Yoz
£ F2agich

o34, 235w AFEHNB G2 K o f e~ CuPce Rikspectras]
tE Bo3zm ok o714 o B e~ CuPct A¥EH # HFiERF &
£ B—F CuPest #4H3hA uhA: e ¢ 4 2ok |
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Fig.4 Absorbance spectra of CuPc Fig.5 Absorbance spectra of CuPc
dispersion solution before puri- dispersion solution after purifi-

fication. cation.
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a#l2g CuPcd RAEXBE - CuPcrl HEMI AE ¢ 4 Uk
aeln FERMNA CuPcrl #M Sl 7 $ole AFERUE 2 9
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AL sles] S s A
aeln MEFHE BEEERE 9049 uwl surface coverager} 7M1 ¥-& A d&
BAEd, olwlel e~ CuPco R-rilREE7T wmfMEike]l 714 F4A4 =+
Hhgel s qusiq, a6l vielydt e~ CuPc #RlEEe WKFAE AXkst
™ 0.11~039u mo]= 2 CTLe PisA 2z e =74 Aok 288 #

B RURKRES 2002 o, @RERT EREEE AL BoZ EM
3t e— CuPc#illiie] surface coverageo] ##{LEr-& 287, 8ol 4] Mo FErl,
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Fig.7 Dependence of the surface Fig.8 Dependence of the surface

coverage on the current den- coverage on the electric quan-
sity at the electric quantities tity at current densities for ¢

for ¢ type CuPc films. type CuPc films.

287, 8ol A% El63 7ol WMIHWEEZL 0.05mA/ci® Ho] A 45 surface
coverage”} {EHEHEM SR Fot ok el EEEA ] AA4E sur-
face coverage”} 94] F7letEs AL & 4 Uk webA MHEAERE 2ok &
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4
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f5ie] EEFEAR 0.05C/ci, BHBEE 0.2vA/cd2 H{E BFAE A4l
oF 0.15 x4 m 7} o

3—3. e—CuPc/PVCARBE 882 FR
B EAE(CGL) 22 EMBMTE «— 1 CuPc I 3ol EMERE(CTL)
©. 2 PVCz(poly vinyl carvazol) & spin coatingd}ed ¢—CuPc/PVC BRI B
RS BIES A3, k29 279AM R uleh o] PVC, BREE S I
FAY FAE & Ak F, PVCe] BREE 11lwt% 7h=] CTLS) s 7} o
WolA Al Lwis $8 348 $AHAE A%E 23

Table2. Data of the thickness of CTL on the
weight percentage of PVC; in the g -
CTL solution. E
O
= 10
Weight percentage Thickness of CTL | &
-~ 5 -
of PVC, 2
E
8wt% 273 um s . , N X
8 9 10 11 12
Iwt% 401um Weight Percentage of PVK
10Wt% 7.85 4 m in the CTL solution (wt%)
11wt % 8.98um Fig.9
12wt % 16.09 um

K3 BEERES 02C/cio e oJAsHA dha, WHWN MHERS BH
}.

WES A EMBEIEG -7 CuPc#ili $o] PVC: 9.5wt% (2 6um
f557) & spin coating®t FHEE ROLHES] BT ESES] Mo o} 23]

10, 112 39 ROEMIE S RS MHH MU 2 El%mEe] AL
HojFet
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Table3. Electrophotographic data of _the CuPc —PVC; photographic conductors

Sample nam: St:?mication1 Current densityDeposition | Initial Potencial: Exposure Pote;l:ia_{
" min mA/cnt sec | (Vs) Volt (Ve) Volt
e—DBl—a 20 0.1 2,000 290 167
e—Bl1—-b 20 0.2 1,000 270 113
e—DBl—c 20 0.5 400 160 108
e—DBl1-d 20 1.0 200 182 123
e—Bl—e 20 L5 | 133 193 124
e—DB2-a 40 0.1 2,000 210 128
e—DB2-b 40 0.2 1,000 253 125
e—DB2—c 40 0.5 400 202 143
e—-B2-d 40 1.0 200 204 130
e—DB2—e 40 1.5 133 165 106
e—B3—-a 60 0.1 2,000 250 155
£—DB3—b 60 0.2 1,000 212 133
e—DB3-c 60 ' 0.5 400 215 132
e—DB3—-d 60 1.0 200 280 180
¢e—DB3—e 60 1.5 133 220 128
e—DB4-a 90 0.1 2,000 202 150
e—DB4—b 90 0.2 1,000 225 163
e—DBd—c 90 0.5 400 225 155
e—DB4—d 90 1.0 200 167 110
e—DB4—e 90 1.5 133 150 83
e—B5—a 120 0.1 2,000 207 140
e—DB5-b 120 0.2 1,000 230 178
e—DB5~c¢ 120 0.5 400 183 122
e—DB5—d 120 1.0 200 190 125
e—DB5—e 120 1.5 133 180 125
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Residual Potential [Dark decay rate |Dark decay % | Light decay rate|Half decay energy Sensitivity(Si;;)
(Vx:t=30S) Volt| (V,) Volt/sec (V1= j4oec) (VL) Volt/sec (Eiz) erg/ent | 1x10 cni/erg
35.0 22.9 42.4 42.9 140 7.1
300 25.0 58.0 17.5 230 44
25.6 12.6 325 23.1 240 4.2
40.0 16.0 32.4 20.2 400 2.5
275 17.5 35.8 25.1 340 2.9
32.5 16.2 39.0 25.7 255 3.9
40.0 13.3 50.6 54.1 225 44
45.0 11.7 29.2 23.4 375 2.7
36.5 16.8 36.3 24.0 300 3.3
35.5 14.7 35.8 18.4 400 2.5
41.0 5.2 38.0 32.0 300 3.3
32.5 16.7 - 37.3 25.4 255 3.9
32.0 185 38.1 25.8 250 4.0
55.0 18.7 35.7 27.2 340 2.9
35.0 23.0 41.8 26.4 255 3.9
60.5 12.7 25.7 13.5 580 1.7
95.0 16.7 27.6 31.8 320 3.1
36.0 17.3 31.1 31.9 265 3.8
40.0 17.1 34.1 10.3 245 4.1
22.5 22.6 447 11.3 475 2.1
39.0 17.4 324 26.5 335 3.0
52.0 12.1 22.6 28.0 425 2.4
35.0 15.6 33.3 214 375 2.7
35.0 19.4 34.2 24.9 320 3.1
425 16.0 30.6 16.7 450 2.2
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shdch eyt R3 Rl A MWMEEEN o] £ AHEF Jehix £
3t gith. o]+ CGLeljA CTLE 9| carrier injection®] X & 7zloz B
4 2oloh. 2l 22 carrier injection& ¥i0A] 7] 7] 98] CGLY =S ok
sta, CTLe| [S-FA1E 77 A #fEste] 2k

Fic HEHE RHBEE Er08E REZ & 200202 dAHA dz,
AREERE Y BRELES A Fo2 M — ¥ CuPc@ifiisiol PVCH
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2812+ K49 ROEMES wMEEM (V) S} RlHE, SEERE ¥
PVC, wt% 2] e 2olFEch & 22 Mo BEEREI BRFELAA
PVC,wt% 7} 10.5wt% Xtk 11.5wt% <l {4 FMRBEL 7L #hnst o
oe)a R 0.05C/cr, HHE 0.1mA/ciel {KiEol A #AMEEA T

g o 4 ook 282z CuPc#ilfie BHHEARI} EMFES 4
dto] gkAISla PVCEli-g 724 #frsle Zo] CGLelA CTLE 9 car-
rier injection®] Y &35}1A4] o] ELFEEMME] FoldE AT ¢ 4 2t
23132 Fdo] BNHRE O BE(S,) o BT, MERRAE o PVC, wt
% ote] TAE molFch o 7|4 %39 PVC; 9.5wt% Ncohe REr ZF7}s)
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7ro] ielydch BIEE AnolA] 20cmol] friEd REHLES KOG 480~
490°C ¢+ 50cm (2B ROGME 280~290CE =wte = MEMBIAA AESU
o} REHEAR 1gdol gasiii®-2 0.2 ¢ /min, HZEE = 0.2Torr, HEEFfE 3
~ARSRS, THARSRT 20GRI, ARIBRRT 3~4BERIS) AEEMMFOE 9% AEX
& dglty. 2eln BEKEE Perl #4MEE e obd ez nalrh

Az EMEMPEe 2 AULR Sl —B CuPc BKRMEE EEELER
(CGL) 2.2 #ifrshodch. ERIMe] surface coveragest P77 HEHK M
SRR, MEERE, WAPE W EMRMez =AY 4 ook 58] HEHR
ok mmmEs 2He] 2 sgch zelm e~ CuPc#ifiigloll PVC: BH
S spin coatingdlo] EHERE(CTL)S HAidte] HEHR BAME HER
th. PVCz8 BiSrle PVCe wi% 2 2T 4 Qlch e—CuPc/PVC R @
RO WEN PR 204, EEESRE 0.05C/cd, EHRWE 0.01mA/cd,
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