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A Study on the characterization of xerography and
carrier transport in the organic photoconductor

doped with liquid crystal

Sang- KooK Kim

Dept. of Graphic Arts Engineering, Graduate School of Industry,

Pukyong National University

Abstract

Today, an organic photoconductor is used for multi-application and made wide use of
imaging material. The OPC(organic photoconductor) is discharged by light reflected
from an image. In the xerography process, darkdecay, reduced contrast of xerography,
is appeared before illurmination. The liquid crystal materials for display have different
dielectric constanl of molecular direction.

In this study, the organic photoconductor is doped with liquid crystal in OPC which

in order to the enhancement of darkdecay. The multi-layer photoconductor is consisted
of hydrazone derivatives (CT502) doped  with the nemalic liquid crystal

4 -phentyl-4-cyanotriphenyl(5CT) dispersed in PVB and PC as CTL{charge-carrier
transport layer) and tintyl-oxophtalocyanine (TiOPc) dispersed in PVB as
CGL(charge-carrier generation layer). Surface voltage and drift mobility for
phothoconductor were measured according to LC concentrations and polymer.
Degree of dispersion was verified through microscopy. In the addition,
considering the drift carrier of inter-molecular, Ionization potential was

measured through cyclicvoltmetery and surface tension through contact angle.

Vi



Although the darkdecay was as LC concentration increased, but lightdecay was
decreased. The more increased LC concentration, the less decreased drift

mobility. At the same time, surface energy is decreased as increasement LC.

vii



1.4 &

HAAAbR e dgh =9 dF= 19389 C.F. Carlson# OKorneio] €|3te] o}
FolAnk oL HEES LT WE WEE phEAAAA AAVE SHAAZ O

§ g oYUM VER 2 ol HEY BUE RN HEz S

clenrys A Eol AANS FAsHE wH pAPeE #4380

S L
oA E Bos Rl s wEATh” 1940 iR HaloidAHEA A S
A

sabe] AADeh M AP FHE Ao} dase] A4sE 277
FAFHAE, 2 F BAe AFaA A dwi 2 gusl Ade) FAd gl
sgguel gsetn AWe dAMAZA dxpabaye) o gua Utk el @

HH % < #(non-impact printing)oh @] 23 FFodo LA FE& AR
el e WAsE B 242 $hd 44, 4B, UHAE 2 Ryl
aFEe] wpA ARs A%, Br Bee] Az,
A A&st ougls dApabd Azl @ AR Alag o2 s PPClplane
paper copier), LBPUaser beam printer), LED{light emitting diode}), LCD
projecter(A A4 X el ZE])Feo] Art. ol A= s gRAAE F2 AEH
aoslis MBS SR et Aoy Fr] A A(OPC: organic photo
conductor)& 7FAel A#Hasli, Amol HAA7t &elsith: 4H-S 7HA I Ao H
o A EE A e e oA H ek 2eiv {rA AR Y71
gl nlaf v Adst olFw wEo] gERCdA BE EAHE ¢ slvh
Hzfel wglel oAbl olsfiA A dHart xEe] Hatet 4
el s dgdete] @A ol ZE gAagvh Crolv deElEgl de
2Ab o)A HQ) hAEelAE At ol Fol MAsle] @74dark decay)?)
ot dARAR A "N ZEbRE] AdtE EAYA Y S
mAl el Soh S AolE £ Athd @xabA Age A EEvaEse]

II O - E3 PN -
3 EAS AN 4 A



2 Aol olys Ao Rape] 2, sHwWEre] FHgge Aol E oA
ol elgh o)y wikde] Wghe] FEdte] AAS ol st dHHAE Aot
Z3F4) (light decayW o &= Al
& s 5 g, nEA AA S 2438 = PDLC(polymer dispersed
liquid LI“thdl)‘%}mOﬂ Agtsted 7] ARl aEabol A4S BAAA 44
of wigkell W& FHATe Wt oF B Al A S wEler FE
tp~Eo] Wstel A< date] o]FEE FAste] Ao Eake] WE HApA}
A SRS AL A 3o

AFd F7] FHEA AAEYoRAE #eold ZAEHRLE AMEFE 3ds)
Al 7] F(CGM; charge generation materiaD &2 SAb5&90] 9% EEE 24>
ek A ob A (TiOPc;  tintyloxophtalocyanine) 2 AF8313r, A4 4 5(CTM
charge transport material)54] hyrazoned &3 A EFE PVB
(polyvinyibutyral) 2} PC{polycabonate)ol] ¥4bA1A AlE313Ar)h oju] HAY &
7 2 DSCl(differential scanning calorimeter) A2 %3l el o] BAF ZHA
e} Aol 2 #¢lalar, PIDC(photo-induced discharge curve) 2 o] &3] =
AR FA, TOF(time of flight)® & AR&ste] o1 ol &9 AES HE&STH
3 cyclic voltammetry ol 284 o] &3} &l 4d (ionization potential : IP}& &
daked ool ol osf AAdE dste o]Fel TN HFZL FHS B %
Hellu 2o A 7 E8HA



2. o]i

) .

2-1. AR 539 44 49

gty oz AAApzlel sdElA el G A ZWd AR & Fa
AR AHALE 4313, EYtoner)d Aol 2l &l A 7}A g)slE Holt)

A, AGAANNE FAEA TA ) 22 K corona)dl Heoll & A HAE =
Ay A wrh

A, A e el dbabd FEb A dom FHEAE =Fste] 4
Agds wEG A F oy %?‘:}Oi*ﬂ Aelo] TAFolA Ax-dF2 7|

Jof oAl A7 Ar]gor A& Ax-AF

i
(@]
Q
o
=5
e
©,
=
il
2
)
&
Ry
hm
v
=

of 71Zo} Peldrh Andsts dA® gdAe] BY Tow: WA olFe

A, F)HsR gdd Ve Howe AT o)lFate] nwe WaE FIHAIA
el A4, e B9 SRE {4E5AA A

WA, Aol WAL ] ;e gjde] oldiel Fol mule] B& AW A
b WHAA APeH meel RudAs Fole] oA,
AL AL Aol Folol Hol®l mHE @uk qelel olaA AR

AR A, Feld(cleaning) # A FAEA FdAA AFEtn e EWE A

Q

AAghet,
AFA, olelol A lerasing) A AL Beld A4-gge] QAys) 7y ERo
woolgah mEel drdl E£REe) guaw WA guw, ol By W5
S el el a7 e Frh
ole] 3t AAAR S BAEA BAHE Foto ©
BA o] Aol wlg Fody, e 2o 7L ziojopsiul”
D 27

D o7 A A4 ML A
B Bzia 2wl wE A

D AE AN 2L A



ot

5 e A Egel AL A
o

® gl 2

2-2. 71742 A& As

1940 i 78] QFERRAS o] &3 OPC7F 5353} ¥ o]& 19500 o]l Eo v}k
s Zgdld  FbEwE (polyvinylearbazole-trinitroflucrenone:PVCz-TNF) 7}
OPC 53w 2¢5d7 AAEE vlF3d 1960l £ OPC 7o) 273 4

Ark. 58 AHAYBAL Be FEE n¥4 AUl =Y A A
A5t 4YF A% £EF0 Belselds 45 OPCTH AU om, 7H3A
of el WAARG Mooz wAR Ak BAAN AEHel FFolu

199003 4 ¥ @33 OPCel 288 &2 dolifpa up, ¥
Table 1-2 fF7]#A9 wA o FAE vepd el

Table 1. Development history of Organic Photoconductor
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1990 ® Positively single laver OPC
@ Digital single layer conductor
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Figure 4. Schema of typical configuration TOF(time—-of-flight).
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Figure 5. Wave signal acquired by time of flight method.
(1) ideal case (2) this case is dopping or charge carrier of
recombination does not exist (3) this case is dopping or charge

carrier of recombination exist.
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3-1. Als

= AP AREF AHZFE fr] FRAE det¥AdEAZA  tintyloxo-
phtalocyanine(TiOPc, Toyo ink}& AMgstden, AaasHAEZA p-(NN-
diphenylamino)benzaldehyde N *, N ' -diphenylhydrazone (CT502, Fuji Film)S
Argstgrr aela a7k AeolE gk A4 oA 4-phentyl-4- cyanotriphenyt
(5CT, Merck)E Ag&33c} o] 9 7228 Figure 6, 8, 8, 10 o Yehusdch
Atz AstesFe Zely9 vy iEZA e polyvinylbutyral (PVB B
30HH, Clariant GmbH)% polycabonate(PC 7 20005 A} 839l o}

Figure 72 TiOPc ¢ &4~#EZS el 9o},

Figure 6. Molecular structure of charge generation material (TiOPc).
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Figure 7. Absorbance of TiOPc on the wavelength.

Figure 8. Molecular structure of charge transport material.
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Figure 9. Molecular structure of liquid crystal.

|
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Figure 10. Molecular structure of polymer (PVB; polyvinylbutyral).
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3-2. A5 A

3-2-1. Alse] 44

2 oAagol el Rato] Agd FoF REE Ax|ety] mge A5 ¥
doll sl el nd "art YAk Frl gEAe] A3 Aol ARg o
E£AE AHESle] AHS B3 #E o A FEFEoR Qe FEito] H
e EAZE 2L f7] FREA AAdE AAAE AegrEES =

],
T ou FEe Yo Qlate mWe] EFHE M oz {IA
o

N,

2
C

A

gl wak el HiagaAgs A Yste] &3 =A4  chloroform,
tetrahvdrofuran, dichloroethane, dichloromethane, trichrolrethane, 52 AF&3<
PC, PVBe 248t 7 2A4HE-E 22 ssvh PDLC(polymer dispersed liquid
erystal) @] 2 ol A SIPS(solvent induced phase separation)$™ 2 & 4¢] Zub &
g ol o mEAU AHS P wyelrh. &4 nuAe Ay
of galA FAlet FWETEE uelsted chloroformE AM&stdch. A4S w3
szl e #Er AL Fa CTL 292 ##3A0. Sefo)=Feh =y CTME
oA X3 2318 A5 PIDCEA) AFEA A} Alge] HHS 29siadnt
CCD7F KA ool T, ¥ 7k e OLYMPUS BX-625 AR8ato] 10004
o W&2 OPTIMAS 62% H¥lAeg H4akaic),

T

h-

3-2-2. PIDC A =59 A%

PIDC =AL 93 AfaEs PET 2o ad#nfFo] 4%y v mreE
(mylar) 2 &9 A& A F o2 AE TiOPcE vleld 2 PVB & dichloroethane
%} dichoromethanes AR&35te] A8 x-S ¢H7]~ T 1AEESE 4 8ksd

oo & ulEd g o)8std 0.lme) FAR mEstn 60T 7y Az
v, 1 & ASeEEHEEE  hydrazones) CTH02%F RESIW S+ polycabonate®t
polyvinylbutyral @ A28k chloroform &2l gal35 5 CTHAAS B4 F
of whmElE o)gste] 20mel FAZ IWedvh aela A FTo S

O |
e,
o

i
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£ PIDC 4¢ Ea A4S 2t A8e] dad4ET A
g2 0] Table 33 e vl g2 Z33o 2590

Table 3. The Concentration Dopping rate in the Charge Generation Layer and
Charge Transport Layer

sample CGL CTL

1 TiOPc / PVB (1: 1} | CT502 : L.C (10:0y |[CTM+LC : PVB (1: 1)

2 TiOPc / PVB (1: 1) |CT502 : LC (7.5:25}{CTM+LC : PVB (1: 1)

3 TiOPc / PVB (1: 1} | CT502 : LC (&:5) |CTM+LC : PVB (1: 1)
4 TiOPc / PVB (1t 1) |CT502 : LC (2575 CTM~+LC : PVB (1 1)
5 TiOPc / PVB (1: 1)} CTS02 @ LC (10:0) |CTM+LC : PC (1 1)
6 TiOPc / PVB (11 1) [CTH02 ¢ LC (7525 CTM+LC : PC (11 1)
7 TiOPc / PVB (1 1) | CT302 @ LC (5:5) |CTM-+LC : PC (1t 1)
3 TiOPc / PVB (1t 1) [CT502 © LC (2575CTM+LC : PC (1 1)

3-2-3. TOF A% A7

TOF %74% 9t A& CGLE Table 33 ¢& &Adv2 #7172 3d & ALE
shol Azt stk AR IRYEE ol gske] ITO 9] TiOPe ¥aHg 1mel +
Azstdrr £ 28 % 2(Thermal evaporating deposition) &2 TiOPc 4}
100mme] FTAZ  AFsEu, AFDEaye A3

(Thickness gauge, Syscom FM / 100}& °l &3lo] =415 2% 5-10A2 2 =3
sgich CTL LYWL PIDC AZEa 2 e 20me] FHAZ A48

AuAEd F EeHYS ol g 2dT5E SAMNAAM Figure 113 Ze] ITO
[e]
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Figure 11. Structure of TOF sample fabrication.

Aatd H5d /7] gAAE o) &dte] WAL 54 %] &el PIDCE A
sdoem, FAA ALRE ZAA9 AFEFE Figure 129} 2o}
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Figure 12, Schematic diagram for photo-induced discharge curve measurement.
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Research Co. 2] spectropro 275)8 F&| thalo] aAliie] #Fdeo] xA}b¥iv)

Figure 13 Al Zlo w& Zaaie] w = o] WalE vhepiu)
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3-4. TOF *

AAFYo 2 337 Ny do]=

& AME& 3L, cryostatE AMR3le] F99 ¥
9} 233 B9vlE 2A4%4

=X 7 (current amplifier) & o) &3t =
2NEE MY A AMgE 7719

kil
’di”J

FEate] edrimEg

K3
-

ofL

Figure 142} zro] 7483t

Computsr }—4 Dightal osclloscope . Cuwrrand ampifsr
[;c Lecr oy 80 9310A KEMHLEY 4020
Peirter Glass,
Ag Electrod
Dye Laser
Nitrogen LASER motule B
t.aser photonicsp—|/isar photonicd —TET>
inc, LN30D0 inc
Trigger Rtgulalm DC Power .
it IT0
Trek mo(, oTL
Sampie | box{dark box)
Thermal Controfier
Lake share

Figure 14. Configuration of TOF measurement system

TOF Z4el ost AF A A7k w)
A YeR AT Figure 153 4319 -
i Figure 16& Az 49 H&E4g

c},

2 Figure 15 ¢} 169
= AAH Astel o]F 7] o]
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Figure 15. Schemata of non-dispersive curve.  Figure 16. Typical non-
dispersive curve measured

in TOF system.

i

3-5. CGM, CTM9] °| 23 Held 2 Hx7 54

AR BEE #3532l A A (carrier generation), 9] (injection), A &}
o] & & (drift mobility) sl F&= PlA 8.&d o] AHAIE vk 3 FolA
oE Ao TRkl ’ﬂs‘rol%-lrl"ﬂ qao] T 2AxR= Aol ol AHH
gt [P(ionization potential}7} A3 ¥ 2 Da5Hs Qe Mdd Fa3k 3}
D A e fete] deatdAd Y HetsEEe IPE SAc A, da Ay
dEe ol23 Hua4dE=H2 HgelH Bda RAFAUPS, ultraviolet photo
spectrometer, Riken Co., AC-1)2 T ate] A8t qla, A4 2 HolF554%
o} ol 3} HElE & cyclic voltammetryg $3te]l HAs vk =3 HFHZHSEO

phoenix—300, SEO)H A & Hatel mxielv g F1s 5o

f—

1
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4. A3 @ uF

E Ago Axe A28 f7] FAEAHE Xerography method”$} TOF W
o2 HAAA B4 2 O olsE SAste] HAALAelA s wA Fotet
Bty A3te] olF g wuste] Ao HrtE HepFEEoAel 4L

dakd wiaiM Hy ST

o2 A= PDLC S &838l94 AL&3t4
i F SIPS(solvent induced phase separation)‘{.jm—ﬁ_ oz ol ol 25
jggh 272 A7 fE gAe FEERE Aojsed nEas FRAA
SRl el o] A S AT = ygoelch P AFAME §4F THFRG
W& EsE whE chloroforms AR&Ske] ool EAEANE FoRAZAE AF A
szl W AeteEEde] W AHE Sdstel HAe] BAGUE LA

Figure 179 (a)x AZFAld] FEUA7E TH dAdwo AMubzor wsly &=

Agem GEst e A9 wadc

ml

(a} Surface condition in high relative (b) Surface condition in low relative
humidity humidity
[Mgure 17. Microscopy Image of the charge transport layer compared with

coating condition.
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T oEWe) Bty SRR EAzE Hoh
A= Wad gl vEhA ged, B

Aol Wadds AA 37 faid 94 Fo& FAT G ddsis

Uk Figure 182 A4S T3 PIDC Al5e] TS kA @n oA Aol 7}

of w2 Aol wisg HolFErh ol A R dAY H=del] dHEA

H o
Lhelu Aol Btk oR1 =2 E1e 4= 9l AA S dRE A 2 PIDC AR
o] #WE Figure 199014 B &t} Figure 19914 183 9] F7hol £33
Mals = Zhw7E el

,—@

{a) O° (b) 90°

(¢) 180° {d) 270°
IFigure 18. PL micrograph of doped LC compared with the angle of polarizer.
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(a) 0° {h) 90°

(c) 180° ) 270°

Figure 19. PL. micrograph of undoped [LC compared with the angle of

polarizer.
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4-2. DSC o 9§ 4o o] &9

DSC  (differential scanning calorimeter)® %39 5CT AAI CT502¢] Tyl
glass transition temperature) ® o] &%(phase transition temperature)® &
sttt ol& Fote] 4] Adols # ¥ £ AYm, A9 Tg: 80T
oldog Uy mepi 2 oo]ye 2xeM dgg Eatste 432 A sl
At

= CT+LC+PC
2
E
«
=
z
t; 5‘0 10‘0 15‘0 200
TEMPERATURE
Figure 20. DSC curves of photoreceptors with variable CTL.
Heat from 0.00C to 200TC at 10.00C/min, Nz
4-3. gtabA 2 f o] ol 2 CGL %9 vz
Al 2E 2EeY oA vlg s AHgdA g3 A5 o8 §712
2 ZA5E Pie ASHE 9EY BRdd glojq $4aH e wutg =

D7) G e AFAEAIG ANEYS AFS aGE g A
gl Aulzt ge] £ et o wilge] E4AA AmFholy WaE, vz
gre]l AH7t AEEs] v geol Algdn) wabd vel A xye W& CGL
59 H5¥HE SEM(scanning electron microscopy) 2 #9G3te] ulwste w
%}
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Figure 212 (a) SEM A& 35 agel ozt {13840 A5 Alde veld

g Agsta w7l e W=s $Fstn FU dkAdEe 29e BE 9
Hﬂb%ﬂ@mﬁ}iigﬁ—rﬂ%ﬂﬂ sgele) glojA Feletx R@ vhurg

T v detAdF el wisel Abolel flate] Ak el &go] zelrt
23 ARl galA TOF A=e] xshA

ﬁ%e}hOW}@&H Aol A E

4\3

(a) Evaporation deposition (b) Spin coating
Figure 21. Side views of CGL fabricated with evaporate deposition and spin

coated by SEM.

4-4. G ejg 9hzha] Ao
AdpAbdel A WE e ] SlsA e WAl ey, @ FAh, HAS aaus
of ZF FAe] whAel i Ay Sl Fasit 2o Al et
A3 Aol Aol FElrer HAA sd¥Ae Fashi 1Ez 2
7y J19E HA T 5 o FEfoEr G4 9 de|d Figure 22&
PVB, stelsebE A, dgel wael dakFdael drba olygel Favie we
PIDCE Lubu s 9o

Figure 229 PIDC Lf A4 sto] =@k E A CTLCTH02)90 5CT 44 H7H)
o ok v dojxE AL ¥4 AU Figure 23 o)A udit 24 PCE AL
Goluetd Algel a4 2(CTS0) 5CT A <

AAALA A g sE 2 A el Ao ulet ebzlasp =
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Figure 22. Photo-induced discharge curves of the organic photoreceptor doped
with LC and without LC. (PVB polymer).
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Photo~induced discharge curves of the organic photoreceptor

doped with LC and without LC. (PC polymer).



PVB #ejolol ulstel Z/] tidgel $48& 24 Ak ol PC 447t 24
# HH e Ay) o,
Figure 22, 23914 4o} #ohulge] Z7lo] we 9749 qa 24 A

EE ) ASE dolvbu Y& B F Ak

4-5. AR o & AAAR SAANG 9

el A =ogh PIDColA 5CT Aol shi= /laha] ghitsl= Adte] ulbi
A4rbzlel 548 Table 49 vER AT,

Table 4. The Xerographic Characteristics of Organic Photoreceptor doped

with LC
Dark | Light
Sampl Vo) | Vilv) Dclr dlg E1/2 S Contrast
; - r\V >Ce *CE ontras
i ample OV ccay ecay (Lux/cmg) (V/lux)
(V/s) | (V/s)
CT502 @ LCGCT)| _
oo 612 | 40 | 45 | =3 105 54 1.16
CT502 : LCGCT)
) 537 | 112 | 25 | 49 14.4 66 101
75125
CT502 © LCGOT) _
. 450 | 133 16 | 11 48 52 174
e r— - O M
CTH02 : 1oGaeT| ,
516 | 954 | 14 | 10 33 46 1.92
2515

Table 4004 @l §Hf nm&ol 25904 odael et Uede & 5 9
P olflTh 7% E Tl b o) At F

SHA vEpbrbRRE gk e] At A] g AskA el S @24 ok #71& 8

Hlwste] WH 259% H7lel|l A=

ot

Table 5914 PC o sk ool 34 v & w zra) Aa 2 Azpalzal

S4% PVB ¢ 28 FdFer debdor givh ¢ shAle] EerlelA <A o

50% miets S ds 9

=
B39 epgral s 2ol Fbe A2 94 9

(o

rw

EdaEl el il 4%e wolx gy, 2
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EebrER UBHIS W) REGAES G40 $HE $ARE T F g9

Table D, The Xerographic Characteristics of Organic Photoreceptor doped

with L.C
Dark | Light
Sampl Volv) | Vilw) Deir dlg El/2 | Contrast
ample olv \v ay ecay ontras
(Lux/cn) | (V/tux)
u (V/s) | (Vs |t o
CTa02 : LCGHBCT
0: 0 ( ) 660 98 38 73 9.28 46 1.18
CT502 : LCGBCT)
( 974 114 14 68 9.2 88 197
75 25
T502 : LCKBCT) 58
CT50 ( 922 208 6 21 61 0.32
5:h 9 ]
CTa02 : LCKBCT 990 485 5 . . . .
25:175
Egrhd mmfensiiv D0k O Ll polymer{POI-10T CTL-OTN02 ¢ Hauid crysial}

ZEZHXEE AME A2 ohgo) Figure 24 A Yelda e AAH 43
# Fd3 234 F4e Fao Adagd

-600 ~--m-—nphoto induced discharge curve
— @ —dark decay curve

Surface Potential (volf)

10 20 30 40 50 60
Time {sec)

Figure 24. The contrast is obtained from the difference of dark decay
curve and PIDC.
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4-6. AstolFxE 54

AR EA S vebli= PIDCOA ehzH4] o) Asts UEtdle SAS Ad

A 5CT 49l olgksd FAsusdrt. AAAAEDANE Gebhie] 13

H7b Ast HAT FRAE AstEE dEg vt 38 A Figure 25
o] Wals el el

ol

oAl 0E o%

valious concetation of LC
—4—CT502

- CT802 | LC 7525
1. 40E-04

1.20E-04
1.00E-04
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mobility (em2ivs |

4 00E-05

2.00£-05

0.00E+00
1. 1E+05 1.3E+05 1.5E+05 1.7E+05 1. 9E+08 2 1E405
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Figure 25. The field dependence of the hole mobility.
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4-7. o] 23 ¥di 3

71 F A2 IA%“ Zt gAY IP7F Fad Astelwd #rt Ak 53] #
Z1Ee #4aE dd z2Zbe) HOMO(highest occupied molecular orbital) 3}
LUMO(lowest unoccupied molecular orbital)o] HAzlu} AHF o] olFd Fa3 Q&
427 Ak orld AArt olE ] g dAxdde =287 faA 22 «
ARzt 58 Foo g47F "k B APdME cyclic voltammetry ™Y E
ool w71 EAe B gl CTL 14%-"11"14 Bale] AeE FFsch
Figure 26 CT5029 cyclic voltammetrydl 9% 28X F JEeRlR gtk 7|&
AFoz ALSE Ag/AgCl 9 1P 44 eVE Fate 4tgtd o3 JAd <3
AF 2 ZeA Adete CT502¢) HOMO 48 +8 4 Ao

0.0000 —f fﬁa
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Current (A)
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T T T T T
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Figure 26. Cyclic voltammograms of the oxidation of CT502 films on Pt in
0.1M solution of TBAP in acetonitrile.
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Figure 27. Cyclic voltammograms of the reduction of CT502 films on
Pt in 0.1M solution of TBAP in acetonitrile.
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Figure 28. Cyclic voltammograms of the oxidation of 5CT films on Pt in
0.1M solution of TBAP in acetonitrile.
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Figure 29. Cyclic voltammograms of the reduction of 5CT films on
Pt in 0.1M solution of TBAP in acetonitrile.
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Figure 30. Cyclic voltammograms of the oxidation of CT302:5CT films on Pt
in 0.1M solution of TBAP in acetonitrile,
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Figure 31. Cyclic voltammograms of the reduction of CTH02:5CT 1:1 films on
Pt in 0.1M sclution of TBAP in acetonitrile.

Table 62 Figure 26~30 & ZZ 28 z}zte] 4tstel g whgd dig 7|&
Ao o Aol AFAHL Fsld CTH02 ¢ 5CT ¢f HOMO £ LUMOE
AxratQAeh Ag/Ag'Cl 9] 7139 44 eVE Zhzhe] 4rsbe} ghede] Alzbgded o
std Al Zhzhe] ghe +Elvh

Table 6. Electronic Parameters for CTH0Z, 5CT and CT502-5CT

E™ vs. E™ vs. ref. HOMO LUMO

Ag/Ag[V] Ag/Ag' V] (eV] [eV] [eV]

CT502 -0.55 06 2.0 3.85
5CT -0.60 1.16 44 5.56 3.80
CT502-5CT -0.55 1.56 596 3.85
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Table 7. The Contact Angle Compared with Various Components of OPC

Contact Angle Left Angle Right Angle Solution
Al '70.367 69.219 71.515 Water
TiOPc 69.378 69.217 69.533 Water
CTH0Z (PVB) 68.044 67.206 68.833 Water
S5CT25%(PVB) 30.888 88.134 '76.641 Water
SCTH s (PVB) 82.734 33.251 78.242 Water
SCT75%(PVR) 83.772 89.607 77.639 Water
HCT25%(PC) .97 76.485 75406 Water
5CT50% (PC) 77.943 74.455 81.439 Water
)Cfl? H2%6(PC) &7.604 839.87 35.339 Water

Table 7614 HAe] Sfapo] FrHEFE HEF4L Friete A4S B o+ Arh
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AU Fdz A4 £ otk AW Adel PRl o] B4F fEAE
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Figure 33. The image profiles with a contact angle analyzer.
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