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Effect of solution concentration on the morphology and
photoluminescence of ZnO nanorods

HUO Yani' LI Shaodan'® MA Ziia'
(1. School of Physics and Optoelectronic Engineering TLudong University Yantai 264025 China; 2. Editorial Department TLud-
ong University Yantai 264025 China)

Abstract: In order to prepare high—quality high-orientation high-density well-aligned ZnO nanorods firstly ZnO seed
layers were prepared on glass substrates by means of pulsed laser deposition( PLD) then ZnO nanorods were prepared on the
glass substrates with hydrothermal method. The role of the seed layer was explored and effects of different solution concentration
on structure and photoluminescence ( PL) properties of ZnO nanorods were investigated. The morphology and structure of the
samples were measured by scanning electron microscope( SEM) and X-ray diffraction( XRD) . The PL spectra of the workpieces
were measured with an established photolumine test system. SEM and XRD results show that ZnO nanorods have highly
orientation distribution compact uniform. The excitons emission is slightly lower than the deep level luminescence. As the
solution concentration increasing the ratio of exciton and deep level luminescence relative intensity decreases in order.
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Fig.1 XRD pattern of ZnO nanorods by hydrothermal method
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Fig.2 SEM photographs of ZnO nanorods on glass substrates with ZnO seed
layer prepared wiih hydrothermal method
a b—surface morphology c—side view d—ZnO seed layer
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Fig.5 PL spectra of ZnO nanorods in different solution concentration
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Table 1  PL intensity in UV and visible region and the intensity ratio of
7Zn0 nanorods in different solution concentration at room tempera—

ture

solution concentra— intensity of excitons intensity of deep level 11
tion/( mol » L.™!) luminescence /, /a. u. luminescence [,/a. u. '"72

0.03 4860. 5 4607.2 1.05
0. 04 6071.2 6395.7 0.95
0. 05 5320.6 6600. 0 0. 81
0. 06 5082.9 6661. 2 0.76
3
PLD
7Zn0 7Zn0 (002)
o Zn0

Fig.4 SEM photographs of ZnO nanorods in different solution concentration !
a—0.03mol /L. b—0.04mol/L  ¢—0.05mol/L d—0. 06mol /L 0. 04mol /L
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