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Variation of Structural and Optical Properties of ZnO Nanorods with Growing Time
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Abstract: ZnO nanorods were grown on SiO, coated Si wafers and glass by the hydrothermal method. The

structural and optical properties variation of ZnO nanorods as a function of growing time was studied.

~10

nm-thick ZnO thin films deposited on substrates by rf magnetron sputtering were employed as seed layers. Zinc

nitrate hexahydrate (0.05 M) and hexamethylenetetramine (0.05 M) mixed in DI water were used as a reaction

solution. ZnO nanorods were respectively grown for 30 min, 1 h, 2 h, 3 h, and 4 h by maintaining the reactor at

90C. Crystallinity of ZnO nanorods was analyzed by X-ray diffraction, and the morphology of nanorods was

observed by a field emission scanning electron microscope. Transmittance and absorbance were measured by a

UV-Vis spectrophotometer, and energy band gap and urbach energy were obtained from the data. Photoluminescence

measurements were carried out using Nd-Yag laser (266 nm).
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electron microscope, Photoluminescence

1. M E
Lhetzof ohieh wpebA 5l 7]ed 2w A oAl
of A= 3 S8l tigh #ol worraL ot [1-3].

U1z ARo= top-down E+= bottom-up WA
o] AR&HCTt. Top-down HAl2 AARY 2j4aefn],
deep etcher S 1719 Au|7F 4~ Q5= 7o ofst
oM+ #2 bottom-up YAo] A&l QIT} [4,5].
Bottom-up A9 742, BEA9] seed layer 0]
W= x2S J-BA7I7H seed layerg ARESHA] =

=

a. Corresponding author; tyma@gnu.ac.kr

Copyright ©2016 KIEEME. All rights reserved.
This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Il
[e]

e 1,0000CE 4
U255 47171 e oo}, gapA
T 55 2&7F 22 718 9o seed
Urz2ss AA7Ie Wl
4,5].

lol= Si [7], GaAs [8], InAs

Aol e, o=

[e}}
AXN

o [

A7toll o) choyat
Qtte olg2 w3t
At} E3F Zn09]



842 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 12, pp. 841-846, December 2016: T,-Y. Ma

Blo] Ures2 47 457 5 k.
/n0 yrz2tl= 2 H(hydrothermal grow-
th) [13], 2flo]X] £3Hlaser ablation) [14], 7|4t
H(VLS, vapor-liquid-solid) [15] = t}ofst dvF

REEL Qlovt 1 FoA £3F

T, 7Sk AH]), A >Fst o

O)‘i

{NEA

oft

ozl
o
=
1 rlo
ol
=
N
N
o=

LSRN e

IRl drtzs Ygew
XA 7Y, seed layer o] 9 Zn0 Yyr=z2co] &
822 07| AL 7t Axksol st AlEgls

A7} Hayslofo} gt

2 oo 29 HoR Zn0 Yrzce A
FNRO, AFAI hE Yr2co 3ER 9 %
a5 SWete RARSIOIC

=1 =0

S di
B8 o

¥y

)
[}
Iz

a9 12 Zn0 Yx2E g 9o 2 A1HolA

Az jES-8719) Aptloltt. HZES ARgstier,

A7 4 cml ¥EFoR =ol 7 cmAH. ZnO Y

LRE A% Fole £74& gob 8715 UHsigich

aHo] Atstel Alej2golmer fe] ¢fol 747 oF 10
7

nm FA49] ZnO 89S seed layer2 FAMAZ &
Zn0 Yr2eg5 JFAIZIH

Rf magnetron sputtering® 2 seed layer?! ZnO
drats SArst =), old 719 A7]+= 4 in, A
2 150 W, 1.5 mtorr 18] ZAIR|7LE 28

o]

gee
T}. Zinc nitrate hexahydrate (Zn(NO3),6H,0)
= 92 hexamethylenetetramine (CgHioN4) 0.05
Goleal $ol 50 mo| §aIE UE &
50°CollA] &t A7 5ot A9t o2 ] Hx

8710l g4 e

d 9
£9) 7|@e MY
o] QB o W}

X-ray diffraction (XRD)o2 UYwrz2co] AX LR
£ EBXMs5t¥on FESEM (field emission scanning
electron microscope)2 Wl 2 =9 PAHS AR
T} XRDZ2 ¢af mAH)N) 1.542 AQl CuK, HS AL

Fig. 1.
hydrothermal growing of ZnO nanorods.
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Fig. 2. (a) XRD patterns of ZnO nanorods grown for 0 h, 1
h, 2 h, 3 h, 4 h, and (b) XRD peak heights of ZnO (002
planes as a function of growing time.
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Fig. 3. FESEM micrographs of ZnO nanorods grown for: (a)
10 min, (b) 30 min, (¢) 1 h, (d) 2 h, (¢) 3 h, and (f) 4 h.
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Fig. 4. Transmittance of ZnO nanorods grown for: (a) 0 h, (b)
30 min, (¢) 1 h, (d) 2 h, (¢) 3 h, and (f) 4 h.
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Fig. 5. (ahv)® dependence on hv of ZnO nanorods grown for:
(a) 30 min, (b) 1 h, (¢c) 2 h, (d) 3 h, and (e) 4 h.
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Fig. 6. log(a) dependence on /4v of ZnO nanorods grown for:
(a) 30 min, (b) 1 h, (¢) 2 h, (d) 3 h, and () 4 h.
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Fig. 7. Reflection of ZnO nanorods grown for: (a) 0 h, (b) 1
h, (c) 2 h, (d) 3 h, and (e) 4 h.
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Fig. 8. PL spectra of ZnO nanorods grown for: (a) 30 min,
(b) 1 h, and (c) 3 h.
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Fig. 9. UV emission peaks of S(1) resolved by Gaussian
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