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Synthesis of In,S;/CuSe Core-Shell Powders by Solvothermal Method
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Abstract: The In,S;/ CuSe core-shell powders for solar cells were successfully synthesized using solvothermal method
at normal pressure by the reaction among CuCl, +,H,0, InCl; -4H,0, CH,N,S, H,SeO; and Se in ethylene glycol or
ethylenediamine. The influences of reaction temperature, different raw materials and kinds of surfactants on the
phase and morphology of In,S; / CuSe core-shell powders were investigated. The phase composition and morphology
of the products have been well studied by X-ray diffraction (XRD) and scanning electron microscope (SEM)
techniques. The results indicated that the core-shell powder of In,S;/CuSe could be prepared by solvothermal
method, and the detailed process was as follows: Firstly, In,S; core was obtained at 160 °C; then CuSe powders
deposited on the Tn,S; core when the temperature was decreased to 100 °C. The regular spherical of Tn,S; / CuSe core-
shell powders with the average size in the range of 1~2 pm had been obtained by solvothermal method at
atmospheric pressure, which morphology mainly comprised of round pellets. Besides, the morphology of the products

can be modified by surfactants.
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Fig.2 XRD patterns of core-shell powders synthesized at

different parameter by solvothermal method

x1 REZHSH

Table 1 Parameters of reactants concentration

Se source
No. Solvent
(0.01 mol - L")
a Se V(II(!ULL:VMZI |1
b H,SeO; V/(Il(r(IIIl)zzl//\lzllJ~II:():10:1
¢ Se Viwoen,), "V xn, -1,0=10:1

ERPEEIR —0E Cu W ESRE, i E N2 A
— XIS LT B S s N AR T &
S PP ) AR BOARE R, 4 P N B
AR E SEM, XFESIEMN —J7mZS Se
TE AR |l Se DA [T 8505 A a2 AW, AT HR AL T
G 5% At DR AT A6 P T8 185 T o5 — 5 T & %5 C
BeA B B RS E 1 BT il Cu VR DA EE B W RIE
KAFTE T RMAKRZ T, 78 100 CRMRIR AT, #4
J15 05 R 2 LLIR B Cu> B A ) 5106 52 4 J I
WA U= CuSe M5/ 55 — A I A )
SR 2 — RS MR e Y BT | R & R T B
5 HIREA O 7F 100 CHEE AT il %
fiff B A B S v i T DA B A Y MR %) G T U A S
VR et N NI B eogt o A Y - 210 [ RIS S
| B ARG o8 A U,

Bl 2b Sy At 2 i A 5T 4R A5 7 0 1 XRD AT
SR M 2b H AT RIE H In,S, il CuSe FHEAE 16
LLASH | 7E 20=26.92° 44.58° V) J 52.8° 73 il i1 81
T In,S; MRFIELE ; T TE 20=27.6° .46.1°LL J 54.7°
BT CuSe —JCHALA W IMAT HHERAEIE . =109

A BER =8, RN XRD b A DL S5 A
= OCAE AT S 0 X U B SR DT G R A A O L £
B FIK A W 700, o] LU SeO> R B F & A2
o7 A B — e AR AT AR A

B 2 AR FH AT B3 4 R0 Y5 7 20 — B R K &
W R A BT Y XRD AT R, B A 20=
26.92° 44.51°Lk 2 52.78° B T In,S; M9 FEAEAT 4T
W CuSe — 7T Ak & W 1Y R AE 05 43 ) th B AE 20=
27.52°F0 45.6°4L | AR B ok B (220), (204) M
(312), SRR E 2b X A In,S; — etk & WA
S UG iR B AR TR 2 oo B B L BT 2¢ TP R X
A BESE R 2¢ I U CuSe 1 ZE7E In,S; 7 I P
JAZ TG | In S, BEALZETE CuSe WK, PR 7E AT S5
P e PRI B 1Y Tn,S, (077 5 04 5 85 22 Wk A AR I 114
2¢ RS CuSe (TS WA B 2208 T b AT S0
2.2 BEBRFREINEBFY In,S,/CuSe HHE

SEM 7 52 I %40m

T3 SRy i 38 B 25 T B In,S,/ CuSe 4% 76 45 14 #
PR SEM HUEERE NI R AT LLE & 3a 779 &
B R E S TR 1k 1A 2R, — i Ay N R
1) In,Sy B (ZIEHS 160 °C T Al G ALY In,S;

(b1) (b2)

(c2)
B3 I R LA R S ECF IS = W SEM B A
Fig.3 SEM images of core-shell powders synthesized at

different parameter by solvothermal method
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adding different surfactants
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