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A Study on the Development of Electrophotographic Photoreceptor by Dye Sensitized System (11 )

Eun-Sil Jung, Pyung-Jin Chung
Dept. of Materials Science & Engineering, DanKook Univ, Choongnam 330- 714

(19961 104 14 W3, 19974 39 26 HFTHR HE)

Z2 B B AZE 729 1A B AR RS uS $444917] fEke] AA o] & HsthHAEH (CGM : Charge
Generation Material) 3} A3l<=4-5 2 (CTM : Charge Transport Material) & Ap&8}od 71345 7hE9lal, 0|59 AHEAS
v ZEskgeh. AL AEARA ZAYe HE o, F, x-F FFF ZREAoLI(HPe) & AHE-& 23, y-H,PcE A
A e B0 ghe] 2.62u/cniE 73 $53kA Jebydch, e A& (CGL : Charge Generation Layer) ol 3715+
H7FET AM8-3E binderell mWeb4 FHEA] ML o4 + Udch. BinderZ4 PVB(polyvinyl butyral) & AH-9lg =,
CGM-CTM, CGM-CTM-ZnOZ A% 7haAldc dspd g ol AspggAgte s FAHE 743H 9 392 HahR-2%(80%)
2 2% (E,,= 2.83u/cn) Hol) 4} $58& BoiFgch. &3 binderZ4 PVB-co-PVA-co-PVA[poly(vinyl butyral-co-
vinyl alcohol-co-vinyl acetate) ] & AF-&-82 =, CGMtHo & CGM-CTMo 2 A% 7+3 A 2} CGLe CGM-CTM e
2 749 ghaA e S sk Re(71%) B 5 (B = 2.624)/cnf) ol A ST Bo3FAc).

Abstract The object of this study was to improve photosensitive efficiency of photoreceptor using Charge Genera-
tion Material {CGM) and Charge Transport Material (CTM) compared to previous photoreceptors. We measured
and investigated the electrostatic properties of photoreceptors. When e, #-, and x-type metal free phthalocya-
nine(H.,Pc) were used as CGM, it was demonstrated that x- H.Pc showed the highest sensitivity and the value of
E.. had 2.624]/cii. The electrostatic properties of the photoreceptor depend on the use of additive and binder in
Charge Generation Layer (CGL). The photoreceptor that consists of only CGM in CGL using PVB as a binder.
The photoreceptor showed the highest the ratio of dark decay (80%) and the sensitivity (E,. = 2.834]/cif) in com-
parison with photoreceptors with CGM-CTM and CGM-CTM-Zn0O in CGL. On the other hand, the photoreceptor
that consists of CGM-CTM in CGL using PVB-co-PVA-co-PVAc as a binder. The photoreceptor demonstrated
the highest the ratio of dark decay (71%) and the sensitivity (E,. = 2.62x]/cti) in comparison with only CGM and
CGM-CTM in CGL. '
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Fig. 1. The charging and decay curve of photoreceptor.
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Fig. 2. The neutralization process of charge in lamination layer-type photoconductor.
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Fig. 3. Flow chart of experiment.
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Fig. 4. The Chemical Structure of the CTM, CGM, PVB and
PC.
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Fig. 5. X-ray diffraction patterns of powders.
(a) x-H:Pc (b) e-H:Pc () H.Pc {d) ZnO (e) hydrazone
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Table. 1. The average particle size and specific sur-
faces area of reagent used in this experiment.

Al ok =
- a4 ZnO | e-H.Pc | BH.Pc | x-H.Pc
474 Lum] 6.45 23.85 24.00 18.60
Bl E A [ m’/g] 9.11 0.70 0.70 1.47
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Fig. 6. Schematic representation of the three main molecular stackings found for H,Pc'*!¢ 9,
(a) e-H*Pc (b) S-H.Pc (c) x-H.Pc

Basic parameters of the lattice of 5-H,Pc.
(f) Needle axis

(d) Unit cell {e) Stacking in the ab plane
—
CTL — hydrazone + PC hydrazone + PC hydrazone + PC
CGL — a-H:Pc + (PVB - PVC - PVAQ) B-HPc + (PVB - PVC - PVAc) x-HiPc + (PVB - PVC - PVAg)
Base Base Base

Fig. 7. The double layer system(Schematic) of photoreceptor according to CGM using same binder.
Table. 2. Electrophotographic properties of photoreceptor according to CGM.

oM @ Binder @ CTM Vo Vo |Va 100 Ei. Ve [CGLS F2& CTLY 54 | 747

X
® solvent (@ Binder [-V]|[-V1}|V, Lf/ci]| [-V] [%] [um] [m]

a-H.Pc 1850 | 1270 69% 29.02 | BIET 30.8um 0.83um
————— @ copolymer | hydrazone -

A-H.Pc ) 1800 | 1470 82% BIER | 1000 10~21 34.2um 1.52um
——— @ 1,4-dioxane|® PC

x-H.Pc 1400 | 810 58% 2.62 7 31.7um 1.18um

CTL —

hydrazone + PC

¢ hydrazone + PC

hydrazone + PC

CGL —

x -H:Pc + PVB

x-HPc + (PVB - PVC - PVAQ)

x-HPc + PC

Base

Base

Base

Fig. 8. The double layout system(Schematic) of photoreceptor according to binder using same CGM.
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Photo. 1. SEM morphology of metal free phthalocyanine(H,Pc) and ZnO. (20kV, x2000)
(a) e-H,Pc (b) &H.Pc {c) ZnO (d) x-H.Pc

Table. 3. Electrostatic properties of photoreceptor according to binder.

CGLH
) @O CTM Vau Vo |Va Ei. Vi CTLY | #4314
CGM | Binder solvent i x 100 , g
@ Binder [-VI|[-V]1|V, [uf/ent] | [-V] (%] FALpm] | [um]
0
1
PVB MEK 1410 | 1125 80% 2.83 10 21.7um | 1.37um
- @ hydrazone
x-H:Pc | copolymer| 1,4-dioxane @ PC 1445 | 1160 80% 3.12 10 | 20~21| 23.1um 1.64um
2
PC DCM 1400 | 1025 74% 2.60 10 21.9um | 1.45um
CuPcE AR83F bt 9] A$E 0.8luxol4s SAo] & Bindero] w2 54& w23 E3}7] $5te] 3714 & 4

9
7bsakedn, 6400lux ) whAlzdol A EA o] sh5stdct. @ #sigch. PVBRR o2 AM-g 7, 3538l PVB-co
-CuPcE AR AA| 9 -‘r’—% daagol 80% A%,  -PVA-co- PVA % AHegk Ak, zds}_/,:%%oﬂ Ae-5
A2 (E,,=4146.56 ] /cn) & B3, B-CuPcE 4183 bindere} 7+& 7o &4 PCE Agslod zhzk ARL a5}
739 A= ghzragol 92% A, H=(E,,=2728 gt} ol CGME Z=r} 74 £& x- HchE‘ A5k
p/e) g B3t 2, CGM#} bindere] =Au]= 1 : 0.1(wt% )}k

Fig. 82 binder7} A& o2 73452 H23 vAx
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Table. 4. The properties of polymers used as binder.
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Aél =}
u TLT) AstA () T.{C) u|F-HE K, +38<4 tan o
Z8-z}
Z3p4 100kHzY @ #4388 K=23, tan 6=0.0569
PVB 3706 381.2 4044 | =0T 8
F3b4 10kHzY = o)1 K=19, tan 5=0.0490
PVB-co-PVA- Zo}4 100kHz2 o 2531 K=16.3, tan 6=0.0469
369.9 3887 4101
co-PV Ac Fab 10kHzY «f v]#A§ K=17, tan =0.0276
34 100kHzY = ]3¢ K=30.3, tan 8=0.0365
PC 220~230
Z3b4 10kHzY =) ¥]5-1-¢ K=317, tan 6=0.0260

Table. 5. Electrostatic properties of photoreceptor according to existence of addition or not using same x-H.

Pc and PVB-co-PVA-co-PVAc

® CGM CGL ¢
) - O CT™ Va | Vo [Va Ei Ve CTL2 | H#7
@ Binder Addition . — x 100 g
@ Binder [-V]{[-V]|V, Le)/eit] | [-V] FALm] | [um]
@ solvent [%]
@® x~-H.Pc 1400 | 810 58% 2.62 7 31.7 1.18
@ hydrazone :
@ copolymer CTM ® PC 1610 | 1140 71% 2.62 15 | 20~21 31.7 1.29
® 1,4-dioxane | CTM + ZnOJ 1450 | 800 55% 5.07 23 32.7 1.36
— —
CTL — hydrazone + PC hydrazone + PC hydrazone + PC
CGL — [, HPc + copolymer | | x-HPc + CTM + copolymer | | z-HPc + CTM + ZnO + copolymer
Base Base Base

Fig. 9. The double layout system(Schematic) of photoreceptor according to existence of addition or not using same x-H.Pc and

PVB-co-PVA-co-PVAc

CTL — hydrazone + PC hydrazone + PC
CGL — | x-HiPc + PVB x-HPc + CTM + PVB
Base Base

Fig. 10. The double layout system(Schematic) of photorecep-
tor according to existence of addition or not using same x-H,
Pc and PVB.

Table. 3¢ Jet et F& &9 FALFE £ ]
FEE AT a2 YE & Ayl 18T binder
£ ulAE7 fHEALd(tan 8)S 243w, DSCH
A& Yslel, o] RelHol2rE £33t Table. 49
ehigich

Table. 3ol A B u}e}7to] HE}H-§-%] &L binderZ PVB
9} copolymerE& A4 F batche] ¢ Fd3A 80%
g Bolx g, FEdHHe PVBY A7 o 2 7
=5 Jella gl g e ok g4 Xy PVB-
co-PVA-co-PVAc7} 713 93} A4 Jelydch. =3k co-

polymer} ul§-&gkel 714 e 298¢ & + ek

PVBo} A}-4-% £A:= 2-butanonee & =48 79.6C
olr], PCol] 21481t 44)+= dichloromethane o2 F+
A& 39.95C olc}. o|XF Fe=Ho] woba FpiAo] A
3 T, Ak o] T2 Kato] T2A i) £4 X
g}, olop2 AMZRE bindero] W& £ AdHe] F
299 EEA) S = vhgselet e o,

4.4 Binder2 PVB-co-PVA-co-PVACE AlEEH
CGLOIM 2| H7IMEM CTM, CTM+2Zn0O =Xf % - #of|
oE SN 0 mAY

AspEASH H7bs SA Ao G SA¢ vl
Egch Fig. 9= 3714 typed] Z3Al et H3d =
A5 g Jepd 230)ch. &, $EHE PVB-co-PVA-
co-PVAcE g3ty on, CGLo CGMo & x-H,Pcul,
x-H,Pce} CTM e & hydrazone, y-H,Pc, hydrazone %
ZnOZ 49 zgalels, CGM binders] ZAw):
1:0.1(wt%) 2 &) CGL& &3tk CTL2 hydrazone
3 PCE AHgshed 2318 2HE9om, CTMe} binder
o 28 1 Wwt%)elslx, CGM# Zn09] 24uv]&
7|1&2] APt FAd3A 1: 5.5(wt%)E stch
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Table. 6. Electrostatic properties of photoreceptor according to existence of addition or not

gdxAaes A A7 A5E (1997)

using same x-H,

Pc and PVR.
.
CGLY
@ CGM . O CTM Va Vo |Va Eir Vi N CTLY | H#u7
Addition ) %100 F2hg
@ Binder ® Binder [-VI|[-V]|V, {/ed] | [-V] (%] FA[m] | [um]
——
-H,Pc @ hydrazone 1410 | 1125 80% 2.83 10 21.7 1.37
L Y L — s 20~21
@ PVB CTM @ PC 1060 | 790 | 75% 2.98 10 214 1.76

ZalslA x-H.Pc, PVB-co-PVA-co-PVAcH 1,4-
dioxane& AH&dtgich CTMe] gl Z¢aet CTMo] &
5 723A (CGM-CTM) o] 7%, 2.62u)/ciiE FU
ZEE Jepgz 9=k, CGM-CTMe] &3H8 7h4 9
AsR-A&(71%) 0] CGMEF o= A48 7HH 2] A3}
+2E(58%)°v} CGM~-CTM-ZnOec 2 HAH 7433
of WAL (55%) ek $5eA Ve o, 159
ol e CGMute 2 +A48 ZAFA7} -7VoltZ2A A7
b,

45 Binder2 PVBE A3 CGLOJIAMS CTM =Xy
B - ol B MTEN vinAdd

Ay g Aspr g2y
steeas EAst) A=
CTMe} &) & - AP E 5 AA54E
t}. o] W] CGM2 y-H,Pc& 2143191 %, Binder: 2
oA 247 BinderFol| A H3fA1&3} 2ol A ot
g PVB(poly vinyl butyral) & & 93stA AH&-3k3ict.

4494 Jehd Aslel= Ze] CGLe CGM-CTMeo 2
FAE FEA(75%) 8} CGMute 2 741" e
Ak go] 80% 2 wA Yehdew, ZAEwdMe
CGM-CTMeo 8 A= 7+3+a(2.98u]/anf) 2] 73-9-Bc}
CGMuto 2 T35 739 7$-9 7her} 2.83u)/cii
A F84A) Vel

5. & =

(1) Asp2AEd2A AR Yol b o B x-HlPeZ A}
43 Axn, y-HPcg& AH8-3 24339} 2h=7} 2.62 ] /col
2V $45HA Jebton, HekHAEE O CGME
AHEEE 18T} A vebdth o]l o 2 RE] ZA ) uhE
rERse JEEI} B2 ¢ 4 A%k

{(2) Binder2 4] PVB, PVB-co-PVA-co-PVAc, PC
F At A, A - - - ot - AEY
B, 202 ¥ u PVB-co-PVA-co-PVAcE A&
B2 url $59A debgch AP e s WE
Aol WHE T galoE STAE 2 W% Zoh.

(3) AsPtA)E (CGL) ol AsptAEA(CGM) 3 A3}
524(CTM)E £24-88 2% binders] T} =4

)

=

TE=
o] W& ¢ 4 %t Binder24 PVBE A48 <
£, CGLel CGMto 2 74 722 o) 5o ki
2(80%) % 7+5.(2.83u)/cnt) Aol 4 CGM-CTM, CGM

~-CTM-ZnOZ FA" ZEABc $53e g
&3 binder24 PVB-co-PVA-co-PVAcE A}&3&
w= CGLol CGM-CTM o2 FA % 749 7% A3}
AL (71%) B F=(2.62u)/af) Hell 4 CGM, CGM-
CTMe 2 7% A et $58¢ BoiFgich

AL 2

2 A7 E e o] AxlddE dA7AEE
& Aol £R T HAjo]ud, olo) ZHAF= YT
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