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Synthesis of ultralong ZnSe nanowires with
CuSe nanoparticle catalysts method

XIONG Peng, LI Huan-yong, JIE Wan-qi, LI Zhi-peng

(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The ultralong ZnSe nanowires were successfully synthesized by chemical vapor deposition (CVD) method on
silicon substrates using Zn and CuSe nanoparticles as material and catalysts, respectively. The microstructures and
morphologies of as-prepared nanowires were characterized by X-ray diffractometry, X-ray energy dispersive
spectroscopy and scanning electron microscopy. The results show that the product is ZnSe nanowires with length of
0.35-0.70 mm and the mole ratio of Zn to Se is 1:0.97. The photoluminescence (PL) spectrum of as-prepared ZnSe
nanowires show strong excitonic emission at around 439 nm under 325 nm excitation wavelength at room temperature,
which indicates that the ZnSe nanowires have good crystal quality. Under the redox effects, the growth mechanism of
ZnSe nanowire accords with the vapor-liquid-solid (VLS) process, and Cu;Zn alloy is the growth catalyst.
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1.1 CuSe R ENLFIRIE K

JERERHT Zn ¥y CRid ok 47 um, 23 Hrai) A G i
CuSe ZK ik . Hrh CuSe 40Kk 1 LU I Hk: 2 I
SCHRIS1A G, A6 AT 2 DY £ P AT 1) s 1 4825
mL) I AGE B CuCly2H,0 MR Se, 4R A UK
(pH 4 9~11) & X N5 AT 90%, THEEor 2, A
SN R 51 43 B, 3 RN T 100 C TR AR 12 h,
B AT PIE SN CuSe Ak TR 28 1K
MK LBEDEEEUKR, F CuSe Ky RIS Tk
JEI Si AR BT 50 C R EAHET &

1.2 ZnSe AKZLHIE K

ZnSe HIKLAE AHIKIKT CVD 2E hifiles . 76
Si(001)K H Ly I CuSe gk Miki f5, ¥ HiEH Zn
KNG SACF Y BRI B, EF IR R A
AT 10 min, FREFE PR, RIEHE Ar i
4100 mL/min, FFTHEZ 550 CHE 1 h, Ha ik
AR R JNEE Si R IR 2O
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435 F Panalytiecal X 426575 1 (XRD) 1 Hitachi
S-570 Hi 1 W IHEE(SEM). X ST AERE(EDS)XT B 51
T REAT SR L RSN S B AT T 0T
ZnSe FEihE L PL AOGIATE Hitachi F-4500 2460
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Fig.1 XRD pattern of sample
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Fig.2 SEM image of ZnSe nanowires: (a) Low magnification;

(b) High magnification; (c) Single ZnSe nanowire
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Fig.3 EDS spectra of ZnSe nanowire: (a) Body; (b) Catalyst

particle at tip of ZnSe nanowires
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Fig.4  PL spectra of ZnSe nanowires with excitation

wavelength at 325 nm at room temperature
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