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Abstract

Gray-colored materials were synthesized from ball-milled ZnO powders under a thermal annealing at
1380 C with an argon carrier gas for 3 hours. The synthesized materials were identified to be
wurtzitic hexagonal structured ZnO nanowires by X-ray diffraction and scanning electron microscopy.
The ZnQO nanowires have the long cylinder-like shape of which cross—section is a circle, and these
nanowires are in the range 15~40 nm width and 10~70 um length, respectively. Transmission
electron microscopy revealed that these nanowires are single-crystalline and grow along [110]
direction. The optical properties of the ZnQ nanowires were investigated with photoluminescence. The
analytic results revealed that ZnO nanowires have the singly ionized oxygen vacancies in the surface
lattices, as they emit strong green light in room temperature PL. In addition, the growth mechanism of
the ZnO nanowires can be described by the vapor-solid procedures.
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Fig. 2. The SEM images of ZnO powders and

as—synthesized materials.

(a) ZnO powders, (b) 20 hour-milled ZnO

powders, (¢) ZnO materials synthesized

from (a) by thermal annealing at 1380 C

for 3 hours, {(d) ZnO nanowires synthesized

from (b) by thermal annealing at 1380 C

for 3 hours.



J. of KIEEME(in Korean), Vol. 15, No. 8, August 2002.

#E SEM ABH(2E 2c)hAd Beixie AMHY
25 Fo qAY RHAAM FAMEA BXIHA
# Ao® BHoAL,

SEM #4& Fild 48 FYH 2ULE
sem EUxest §AHE Edd 94%E £
e AbAg #elayrh Zn0 #EE BHUANHE
&2 g1 dAgste G AL, wFFEe H
2% & YxBEdo §AHHE ey 1 B
9 Ao ojA YL sk EAR YA
gz HRAAFAZ ZnO EFE dA st A
A, 45F T2 Yxdoloirt vy #d
g A7z 48 AL YUY 5 Ayt oA,
B A FAE ZnO Yxdolelr AN
9 APz olM vt ZnO EHEI ¥
HEY oud 54L& Jeliex M "t
AT}

a9 4% 2043ES BUAEE ZnO 2EE
1380 ColA 3A1ZkEeH dXxgsn ofw F¢7A
2 AgE olad 7MAZE 500 scem2 B e @
Ag ZnO Yixshelole] TEM Abzlele} 1@ oA
BojAE uel go] M ZnO Yigolols F
2 20 nmel® wi¢ wYstn HAYHE vebd
3 ogleh EmE 2y 49 A=l vekd Az #2
o] MAHE WHL ZnO Yi:sioleig] AAuwE
I sAeg 45 e, v FHHL W

a3 dE2deld fd §4¥ ZnO Higtel
o]e] SEM AR (AYE-ZnO thxsto]ols]
@ AR,
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Fig. 4. The TEM image of a ZnO nanowire.
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