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Influence of Texture of Seed Surface on Growth of ZnO Nanorods by Solution
Chemical Method
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Abstract: ZnO nanorods on ZnO-coated seed surfaces were fabricated by chemical deposition method using su-
persaturated Zn(NO;),/ NaOH at 70 °C. ZnO seed surfaces were coated on glass substrates by a sol-gel process,
and their texture was dominated by heating temperatures, cooling styles and drawing speeds of coating. The ef-
fects of the seed surface on the morphology of resultant nanorods were primarily studied. The orientation and
morphology of both the seed surface and corresponding nanorods were analyzed by using XRD and SEM. It is
proved that when the seed size increases from 15 nm to 50 nm with temperature, the average diameter of resultant
nanorods increase from 25 nm to 50 nm, with a length of 800 nm after 1.5 h. The seed surface prepared by heat-
ing at 300~400 °C, fast cooling or drawing at lower speed has better orientation and few surface defects, which
leads to higher density of nuclei on the seed surface and thus the preferred crystal growth of ZnO rods perpendic-

ular onto substrates.
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Fig.1  Flow chart showing the procedure for preparation

of seed surfaces
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Fig.2 XRD patterns of ZnO seed surface(a) and ZnO nanorods(b) (The seed surface was prepared by repeating the dip

coating-heat treatment-fast cooling process 3 times. The heating temperatures are 100 °C (A), 200 °C (B), 300 C (C),
400 C(D), 500 C(E), and WS is 3.5 em-min™". Offset=2°)
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SEM photographs of ZnO seed surfaces(a) and ZnO nanorods (b,c) (The seed surface was prepared by repeating the dip

coating-heat treatment-fast cooling process 3 times. WS is 3.5 em-min™, and annealing temperatures are 100 °C (a,), 200

C (ay), 300 °C (a3), 400 C (ay), 500 °C (as). The cross sections of (b;)~(bs) are (c;)~(c3).)
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Fig.4

XRD patterns of ZnO seed surface (a) and ZnO nanorods (b) (The seed surface was prepared by the dip coating

(WS=3.5 ¢cm*min™)- heat treatment(300 “C)-cooling process. (A)-repeating the process 3 times with slow cooling,

(B)-repeating the process 3 times with fast cooling, (C)-repeating the process 6 times with slow cooling, (D)-repeating

the process 6 times with fast cooling. Offset=2°)
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Fig.5 SEM photographs of ZnO seed surface (a) and ZnO nanorods (b) (The seed surface was prepared by the dip coating

(WS=3.5 cm-min™)- heat treatment(300 “C)-cooling process. (a;)-repeating the process 3 times with fast cooling,

(ay)-repeating the process 6 times with fast cooling, (as)-repeating the process 3 times with slow cooling, (a,)-repeating

the process 6 times with slow cooling.)
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Fig.6  XRD patterns of ZnO seed surface(a) and ZnO
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