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Hydrothermal Synthesis and Characterization
of CulnSe; Nanopowders
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University, Shanghai 201804, China)

Tongji

Abstract.
hydrothermallly synthesized (200°C, 18h) by using water as

Copper indium diselenide nanopowders were

the solvent, CuCl;, InCl; and Se powder as the starting
materials, sodium borohydride as the reductant repectively.
X-ray powder diffraction ( XRD),
spectroscopy  ( XPS ),

X-ray photoelectron
field-emission scanning electron
microscopy (FE — SEM), transmission electron microscopy
(TEM), and high-resolution transmission electron microscopy
(HRTEM ) were obtained

nanopowders. The results demonstrate that the average

used to characterize the
diameter of the as-synthesized nanoparticles is around 100
nm; the reaction temperature is important for the formation
of CulnSe;, the powders prepared under the temperature
above 200 ‘C is pure CulnSe: with chalcopyrite structure;
time has a great effect on the morphologies of the as-prepared
powders, the particle size increases as the reaction time is
prolonged. Furthermore, a possible formation mechanism for
product was also proposed.
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A EARTE BRI AR5 E 1 mmol SEAL4
1 1 mmol FALARWEFEAE 2B FoK I B B. 72
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1.2 CulnSe, ZK ¥ A9 RAE

FRA WA 7E R IR T 34T, K Bk kK
F Bruker D8 X §J £k i1 41 4% (XRD, 4 ¥, 3 £ 4
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TR AR AR K, S0 YL T A e T ) 0 R
JE DTS5 1) A O 0 . AR SIZ 56 SR R A Ry B VR
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1 2R NS AL N8 TR AR A SR 345 Se? ™, X RN IR &
ME IR W T B, B A A RV AR O R Se’.
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PARJEH Cut 5 Co” AW A (InSe; ) ™ FE K
CulnSe, 42K Tk 18, 78 52740 3 26 A B Iny Se;
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Fig. 1 XRD pattern of the CulnSe; product
prepared by the hydrothermal method at
200C and 180°C respectively for 18 h
2.1.2 XPS 4tk
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200°C %44 Fifs CulnSe, #£fh#E4T T XPS Y. &
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B HfthZe Fide (L /81 22), X5 XRD 1% & 437 —
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T Cu™ 1 2pse Al 2p1. 854 BEAAFT. B 4h Cu®F
[ Cu2ps, fEIEE F 7E 954 eV ib, (A7EISE B %A
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Fig.2 XPS spectra of the CulnSe; product
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Fig.3 Low magnification and high magnification FE-SEM images of as-prepared CulnSe,

samples by the hydrothermal process at 200C for different reaction time
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Fig.3 TEM,SAED and HRTEM image of the CulnSe, product prepared at 200°C for 18 h
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