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Fig. 1. Increase in particle size(radius) of CdS with
time on standing of DMF —sol of CdS at
16.6C under irradiation of Ar laser
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Fig. 2. Schematic diagram of process of polymer —metal

sulfide: composite film preparation.
(A) organosol method by T. Yamamoto.
(B), (C) new organosol method by Im,
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Fig. 3. Dependence of electric conductivity (¢ in
Scm 1) of the CuS—polymer composites on
the wt% CuS(CuS / (CuS+polymer) in this
figure) at 20T : (O) polymer=polyvinyl
butyral), ( @) PAN, (A) copolymer of vinylidene
chloride and acrylonitrile (80 :20), and
() poly(N-vinyl-pyrrolidone).
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I(mA/cm?)

Fig. 5. I—V curve of p-n junction consisted of the
CuS—PAN composite (wt% of CuS=44, ¢
= 1.9x10Sem’’, thickness =0.07mm) and
n-type silicon semiconductor(R=1.1~1.64,
n=5x10"cm™, thickness=0.625 mm). At 25
C. Scanning rate=4 mV /sec.

I(zA / c?)

Fig. 6. I—V curve of p-n junction consisted of the
CuS—PAN composite and CdS—PAN com-
posite (wt% of CdS=0.74, 0=2.1x10"S - cm’
thickness=0.05 mm) At 25T, scanning rate
=4mV/sec.
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Fig. 7. Time dependence of surface conductivity for
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Fig. 8. Dependence of current on applied potential
for CuS—PAN composite film at 25C.

79 Jetliich o] A9 4L, 90T, 150TCY Z
Zte]l gxolA BT Azt we} M AZE o]
A9 MR oS £ 5 A=Hl WeFionic conduction
o] &3 HF= Aol Ao wet 7A
g AHolt}, walM A X mechanisme electronic
conductiono] A&} dolde P& Yot

Fig. 8& 919 AMdg FH A3 HAsto
BHRAEES I-V SEAAHYEE oA ZAR
RO, A/bALS HaA e wat ARz ¥
37t AXAAA = ohmict #AAE JYEE=Z

343



o A] electronic conduction©o] $AlstA dojdS
sholat 2= 9)yc)

L4

(c)ubHo] A Z3F CdS-PAN composite®] 7%

9} ol9} uj9 w3 Ayt Jebdl (Fig,10).
Cus 4 CdS7} To|=El nEXEE9|
2l& ME

okoll /] AAF3+ nke} o] organol method 2 A
%3+ MS-polymer composite?] E&] A A4
3t = HE =g wirb gloh weba o 7)o
A& Fig. 29| (B) 2 (C) w4, & M= kst
new organol methodol] 2]&] 2| =3 CuS- % CdS-
PAN composite filmo] Fejsts 2 7jAHd4
of #ate] =&ty St

Fig. 112 CuS-PAN filmoll 3 #9H 2 o
ARFu AN C0R (A), (B)E EWAolm
—6 :_.A_—A—A—A—A—A
§ -8p—0—0—0—0—0 )

2]

%

g
_]0.—

10 20 30 40 50 60
Time {min)
Fig. 9. Time dependence of conductivity for CdS—PAN

under constant applied voltage (1.5V) : (Q)
145 wt%, (&) 55 wt% of CdS.

(A) X5000

(B) X5000

a
e

Dl-?l;/x}z? olt}, (A)x casting3l film o)
= % pore7t FHHES &2

o = =

lo
fu
i

e

32 2
rir

bl o]z
1 DMF7} &¢E o] Qy7A0
. (B)¥ castingdl filme] YEWHOoOE
CuS axg A HENQ) brain—like! '3t
} 1om CuS7t ®ol URse] & &
EE GHAL (C)ell A

solvent casting 3+ & R 7

e ©
52 BN
S S AN M | R o)

T lo 20 2 W
LU 1 R
32
afie}
to
m&

).
0,
o
oftt
ful

_4

HARR Zo
HE 13 4 qdr} o]eho] filme] EW
0}1411} filmu 2o AFHE=7AAE A
107'8/em F w72 FFEASS L 5 AUk
Fig. 12 CdS—PAN filme] #x3du] 7 A]-Z1
o2 CdS7F 60 wt% Eul7}=]= CdS7} &
dREo] EEHTHL 80wt 7t =W CdS7} 2
TRt M2 de Holy FEHo ASE B
F Ao kA 60wtZ ol Fole= 938y H7|H

no el o
=5
2
>
>
H
o
=)
N
r17 .
)
N
fu
@}
=]
w0
hin)
2
E)
ln
o

y
r& j1ass

o Mg

50 b

4.0 } / .
~

— r-y
T30} / o
- A
c (o]
g 20} A/o/
(&3

ok Aéo/

0

1.0 20 30 a0 5.0 6.0
Voltage (V)

Fig.10. Dependence of current on applied potencial

for CdS—PAN .
of CdS.

(O) : 45 wt%, (&) : 55 wt%

(C) X5000

Fig. 11. SEM for surface and fracture of PAN—CuS film by method B.

344

Polymer(Korea) Vol, 12, No. 4, June 1988



.

wa

G i

Y \J

A H} )
LRy JHY ’_‘._m. h

N

(B) 40wt% of CdS

Fig. 12. SEM for CdS—PAN film bv method (C).

Table 1. Tensile Strength and Modulus of CuS—PAN
Composite Film.

Sample Tensile Tensile
strength modulus
?;fi‘;a)l 481 MPa 1295 MPa
CuS—PAN fil
(10wt1;/;)lm 4226 MPa 1112 MPa
CoS—PAN film | o075 MPa 1075 MPa
(20 wt%) ) i
CuS—PAN film R
(30 wt%) 37.45 MPa 1026 MPa
CuS—PAN film 2293 MPa 43 MPa
(40 wt%) ’
CuS—PAN film
1213 MPa 708 MPa
(50 wt%)

Ex7 gold Ao g JiHed WrAdARRSE
A ANRE REE 65wt o]l Fol= AV HEET}

Z2|H A12¥ A435 198893 6€¥

(D) 80wt% of CdS

107°S/cmoll X 10778 emz FA3 Tas:e
qdd4s 2 7 Uk

Table 12 A}29] 4] original CuS—PAN film
7} CuS wt %00 2 CuS—PAN filmEo} gt
tensile strength 2 initial modulus& =33 A
© 2 original PAN film®] 7 %o Hslo CuS7}t
30wt% A % 7} 2] &= tensile strength 2 initial modul-
us 7} A9 A3ttt CuS7t 40 wt% o) do] =i
FAEAE Holn vk ey olHx: e EA
HaleE 2R 229 PANS 7[AIFAANAN =
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s é [s] fol %%
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Fig. 13 (e)del ds Ax3 CdS—PAN
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