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Post Annealing and MgO Doping of ZnO nanorods

Student: Hung-Chou Liao Advisors: Dr. San-Yuan Chen

Department of Materials Science and Engineering
National Chiao Tung University

ABSTRACT

Single-crystalline zinc oxide (ZnO) nanorod array was synthesized on
Si substrate coated with buffered ZnO by low-temperature chemical solution
method. The physical and optical properties of annealed ZnO nanorods and
MgO-doped ZnO nanorod arrays were investigated.

The post annealing dramatically-‘improve the optical quality of the ZnO
nanorods. The ratio of the intensity.of ultraviolet (UV) emission (lyy) to that
of deep level emission (Ip g) can be enhanced to 30 times as those of
original ones.

For MgO-doped ZnO nanorods, there was blue shift phenomenon in
UV emission. The obtained results implied that magnesium atoms can
diffuse into nanostructures to form chemical bonds with zinc and oxygen
ions through the paths of defects. This study demonstrated that low-
temperature solution synthesis in combination with annealing treatment can

be used to synthesize highly arrayed and MgO-doped zinc oxide nanorods.
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ik ¥ Vayssieres & 4 & ) aodui Bl & (K3 % Bl a4 (Zn(NO3)2
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(HMT)E2 4 4~ k3 b @a s (Bl ? » 7 AN §
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P EM AL ENA R LR ER
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Bigfe)cd ko 2P @ im%sbq}q\, 7 AT
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B 5 50kV ~ 100 mA - 45 i 5 5 6°/min > ¥ 4w 4 [1(20)7€20°~ 60°

20



3-4-4 F H T F BEHAE(TEM)
A3 2% Z_i¢ * Philips TECNAI20 & % ¥ * 4 2 X e jadfc s
W FEANTFHMEELAIY T FEF T > &2 Si{oiti T
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(Zn(NO;),.6H,0)fr= I " w pe(HMT) &R & -kin i @ > 4575°C e
FREERIO A S0y it 47 4o

Zn(NO3), f= HMT f-k? &% it &2 4 H F R fsd
4o [66-67]

NO; + H,O > HNO; + OH
Zn(NH3),>" + 20H > Zn(QH)) + 4NH;
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Zn(OH),> = ZnO + H,0 + 20H"
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Molecular mass 81.389

Specific gravity at room temp. 5.642 g/cm®

Melting point 2250 K

Linear thermal expansioncoefficient at room temp.

a-axis direction 4.75
c-axis direction 2.92
Bandgap energy at room temp. 3.37eV
Exciton binding energy 60 meV
Specific heat 0.125 cal/gm
Thermal conductivity 0.006 cal/cm/K
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