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Fabrication of ZnO Nanowires by Direct Melt Oxidation of Al-Zn Alloy
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Abstract

ZnO nanowires with tetrapod shape were formed on the surface of the sample by direct melt
oxidation of Al-Zn alloy at 1000 C in air. X-ray diffraction (XRD) pattern revealed that the ZnO
nanowires had wurtzite structure of hexagonal phase. Any other element except Zn and O was not
detected in energy dispersive X-ray spectrum. The c- and a-axis lattice constants estimated from the
XRD pattern were 0.520 and 0.325 nm, respectively. These are in well accordance with those of bulk
ZnO single crystal, indicating high quality crystallinity. The green light emission at a wavelength of
510 nm was observed from the nanowires at room temperature, which was ascribed to high density of

OXygen vacancies in nanowires.

Key Words : Direct melt oxidation, Al-Zn alloy, ZnO nanowires, Green emission

.M E

YreAgs Yxevg 271288 78s 55
g BAER sty YA 23 = Y
A A $89 £ Qe e AAYL R
3 Ak AF7AA Si, Ge, GaAs 5& 3= @
S =X YR E] Ao o3 gloy F
2o ZnO YieAwe sfwe] $iatA o] Fof
A i gl

ZnOi= 337 eVel He M= uUAE 7hx v
FEoA 60 meVel 7 71 AFeiAE 7}
A3 Qle} ol e EHER Qb 2o goe
SFEALS UEpd = Qe 38aE Hgue =
5 93 ot H2ZdE Zn0 Yeololo] 2 rE
dolA AAE Busol U ZnO YTz
e A% TAML # olyg F4E Zn0 Y-
TEES BF - 584 54 grle] ge A
go] o]Fojz 1 9t}

Zn0 Yi=stolojo] Yoz AHEYY[1],

1. Se|tistm LB 5tn}
(F&HAl RARRIT 22 g9s5)
a. Corresponding Author : ghl@deu.ac.kr
X 2008, 9. 11
1XF &l A} @ 2008, 10. 21
2 At2ER : 2008. 10. 24

sheb7 1 4 E A2, Fol43a0), 5 AHM45) §
of deiA glou PR AT FolA Wsiojo}
o Bag FHoE o]FojA ),

¥ AFAME Al-Zn 39 3HEFNHEL
olg3te W F7] FAME pew FHoz
Zn0 ‘hestolol & FA4E & e WEe Bms
23} gk,

2.4 9

2.1 A2 H =

8 wt% Si, 0.25 wt% Zn, 0.4 wt% Feo] 389
FYE Al F2EFo dARZ ALHJAY. ¥ 1
of AbgE Al F2gF9 482 Jehud Zn0
ticotolo]o] FAE st Al F2 2o Zn
TEE 3 wt%E A7 AN8E FHFAT. A=
Az #4e ge3 g, 9F0y 2706 Al
FEZEL Zn BLE st Ay Y=t}
A712& 10 T/ming £E52 700 T7HA 44
2L F 700 Cold =71 E 7Aulo] Lo oy
Al F2HFH Zn £%o] 2F Ho|EE & A
ofF F Tl A72o Yol 1087 44 T AL
o8 YA, 42og JYzAz Az
Si0; e 2 gA] "yl A Yol 900 ol



J. of KIEEME(in Korean), Vol. 21, No: |1, November 2008,

A 1150 Co LE¥SI7A $&AA F7] FoA
LA Zboll A 6A1 7744 AbsbAlZIT), AbsE A o] &
¢ AestA YA AR B WA g
ol AAHACE o, 900 T 2o A= u
A el AAEA gt 29 1 48k 4
F Ame EWd AAHE WA 2L HoFE
AL & vhERIL

22 B4

Aol wATFzE FARHAE D A (SEM)S
Abgate] gEE vk AEe FEHelA w44
o A5 E gojulo] Au ZEL 3 g, SEMSH
of Wi #ast AAEe HJEe SEMO #
2 oA FAX-AEF7)(EDX)E ALgsle =
AbE| Q)T

AR e AAFRE X-M3H4EA7](XRD)E
Abg-Ele BEE% R, FFE5AHL H7|Fez 325
nme LS 2= He-Cd #lo]lAE Abgste] 4
Lol A A H

E 1Al Y =4
Table 1. Composition of Al cast alloy (bal. Al

Si | Mg | Mn | Fe [ Zn | Cu | Ti Cr

80 | 035 03

<0.40| <0.25|<0.25| <0.2 [<0.15
100 | 060 | 06

ad 1. Al-Zn @59 A& r A4
i ggE.

Fig. 1. White product formed by direct melt
oxidation process of Al-Zn alloy.
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Fig. 2. X-ray diffraction pattern of the white
product formed by direct melt oxidation
of Al-Zn alloy.
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Fig. 3. Variation of the morphology of ZnO
nanowires with oxidation temperatures.
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Fig. 4. EDX spectrum of the nanowires formed
by direct melt oxidation of Al-Zn alloy.
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Fig. 5. PL spectrum of ZnO nanowires.
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