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Study of the synthesis and optical and electrical properties of
Ga-doped ZnO nanopowders
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Abstract: Ga-doped ZnO nanopowders were obtained from zinc precursor solutions with different Ga concentrations via a simple
solvo-thermal route. The optical and electrical properties of the obtained nanopowders have been investigated by XRD, TEM,

XPS, PL and Hall effect measurement system (HES) . The influence of Ga concentration in zinc precursor solutions on the optical

and electrical properties of the product was investigated .
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Fig.1  XPS spectrum of the sample from 1% (a) and 5 mol% (b) (Ga:Zn) Zinc precursor solutions
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Fig.2 X-ray diffraction patterns of the undoped and Ga doped
Zn0 nanopowders
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Fig.3 TEM images of Ga-doped ZnO nanopowders
(a) 0%, (b) 1%, (¢) 2%, (d) 5%, (e) 8% Ga:Zn in precursor solutions



% 614

TRIFR 4 : Ga 1878 ZnO HUKKY IR I 5 IO LA P RERIT L 85

2.2 REFMR

Kl 4k Zn0 5 AR E IR 8 (1% , 2%, 5%
1 8% ) W BRI TR I Ga $82% ZnO FK K AR 11
i PL . B 4 v LA B BT RS i PL S
I A FEE , — AR & BT (NBE) 0, )
0 BB T 22 /1 X ( ~ 375 nm) B HE AN EO6IX . 55—
ARG - BECENS, EHZIAE 466 nm 4L . Hrp,
NBE W74 T EE H B I E 55, X Fh
SR Rl T - BT R R R S B PY  Ok —
BEG R G B AR RE T T B R v ™ AR B R s
BB M B R Ga W MK 1
HE S R I 06 06 37 TG B (B AR Ak, X UL B Ga 7E 1B 2% 0
AR G 4 Zn0 SAE B Zn A7, R ANF
S NLERFA AL . TR, Ga 48 2 Wk B2 2R X 48025 o 5 | ke
B FA BB ™ A= 52 M . X F NBE I, I Ga ¥
JEMRT 5% iF, B V5 T Ga ¥R B A3 K, NBE i
UL, LR BUG JE B e b 5 1 2 ™) Bk
INH Ga BAad 2 BT BN A AR BB BE
Py A, ik — kA RE R AAAE (A A AR S v i TR
IR B AR 7, B Ga B0 3] 1 15 Al Bl J 4
(BGR)FYME I 249 Ga BEZR 43 B 09% 3844
F| 5%t ,NBE I& M 412.7 nm ZLH% £415.9 nm. X %
B Ga $B4=Mk FE R A, B0 A1 A8 AL B R Bl P B 22
L B A7 BURR 78 | BT RE AR, IR A R 30
THIELEA GEREMIG, NBE IR #7208 . LA b 4538 1R
FEANTE FH T Ga BEIR 43BN 8% (1484 Zn0),
X FARB I EALEE, 1% Ga $B2% Zn0 K KA
NBE W & A WERS X — A IR LA Al e 5%
KA R4S AR A O, B 2(e) B AT LLA H
FECR T8 75T SR FERT B R 254 X Ul B R iR h
TG 2 A BRBE RESATAE , H. Ostwald #fbid 72 o] G
HA GRS T R B IS L, RN, S B0
KA.
2.3 HEHR

Kl 5 3y ZnO 5ARIREE IR 0 80(1% , 2% , 5% FH
8% ) HI SRR TS Ga $82% Zn0O GUKMMA R Hi 2%
FrtE B KB 2% Zn0 HIHEBHE ()4 1.93 x 10° Qm,
B ERBRE() N 1317 em’ +v o™ B TR E
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Fig.4 PL spectra of the as-synthesized Ga-doped ZnO nanopo-
wders measured at room temperature, the numerical
values in the spectra denote the peak value of the
corresponding curves
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function of Ga doping concentration in zinc
precursor solutions
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