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Abstract Metal oxide semiconductors have been applied in several areas, such as solar cells, sensor, optical elements
and displays, due to the high surface area, unique electrical and optical characteristics. Zinc oxide among the metal
oxide has excellent physicochemical properties. Zinc oxide is a n-type semiconductor with a wide direct transition
band gap of 3.37 eV at room temperature and large exciton binding energy of 60 meV. Cation-doped zinc oxide
studies were conducted to complement the electrical and optical characteristics. In this paper, Al-doped ZnO was
synthesized by hydrothermal synthesis using microwaves. ZnO was synthesized by adjusting the precursor ratio and
using different dopants. The optimal ZnO synthesis conditions for crystal shape and optical properties were
determined. The optical properties of aluminum doped zinc oxide were then examined by SEM, XRD, PL, UV-vis

absorbance spectrum, and EDS.
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488 (Zinc
hexahydrate, Zn(NOs)o-6H:O, 962, Samchun Pure
Chemical. Co., Ltd, Korea)Z} o}r|EAIo}A o]4=3&
(Zinc acetate dihydrate, Zn(O:CCHs)o-2H.O, 98%,
Samchun Pure Chemical. Co., Ltd., Korea), 28]3L A}
HeldeEalY  (Hexamethylenetetramine, (CHz)sNy,
99%, Junsei Chemical Co., Ltd,, Japan)S ARg-aFl o,
A7MEE SFnEe AR AAdFEaE F4eE
(Aluminum nitrate nonahydrate (AI(NOs)3-9H.0, 98%,
Samchun Pure Chemical. Co., Ltd., Korea)S AH&-atsith.
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7] 98l FAF AAEH % (Field Emission Scanning
Electron Microscope, Model LEO-1530FE, Hitachi Co.,
Japan)& o]&3t3ich $dE E49 A4S XA 34
#2417] (X-Ray Diffractometor, Model D8 Discover
with GADDS, Bruker AXS,, USA)Z #4391 1 2
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(CHzy + 6H0 < 4NH3 + 6HCHO
NH; + HO < NHy-H:0 <> NHy' + OH 2
(CH)Ns  + 4H0 < (CH)N4H + 40H  (3)
ol EftolIe] AntE BHH, (d)E 2ol 1 ~ 25 m,
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Zn(CHCOO), + 20H <> ZnO + 2CHCOO + HO (6)
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[Fig. 1] SEM images of ZnO with different precursors
and molar ratio; (a-c: zinc nitrate (a) 0.005, (b)
0.015, (c) 0.025), (e-f: zinc acetate (d) 0.005,
(e) 0.015, (f) 0.025 mol)
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[Fig. 2] XRD pattens of ZnO with different precursors

(a) zinc nitrate, (b) zinc acetate, (c) JCPDS
No.36-1451 and EDS spectrum of zinc nitrate.
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[Fig. 3] UV-Vis absorption( I - zinc nitrate, Il - zinc
acetate) and PL(II - zinc nitrate, IV - zinc
acetate) of ZnO with different molar ration (a)
0.5:1, (b) 1:1, (c) 3:1, (d) 5:1, (e) 7:1.
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[Fig. 4] XRD patterns of ZnO with different amount of
Al (a) 1, (b) 5, (c) 10 wt% and EDS spectrum
of 5 wt% Al-doped ZnO.
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[Fig. 5] UV-Vis absorption( 1) and PL spectra(Il) of
Al doped ZnO different amount of Al. (a) 1,
(b) 3, (¢) 5, (d) 7, (e) 10 wt%
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