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Abstract: By using the constant-current electrochemical method, nanostructure ZnO was deposited on
the modified ITO substrate. the relationship between Zn(NO, ), + 6H,0 concentration and the morpholo-
gy, the crystalline phases, morphology and thickness, sheet resistances, transmittance, the oxidation and
reduction potential were researched by XRD, FE-SEM, RTS-8, UV-Vis, Cyclic Voltammetry. The re-
sults indicated that one-dimensional (1D) nanopillars were prepared by low concentration of electrolyte ,
whereas two-dimensional (2D) nanodisks with compact hexagonal were obtainted by high concention of
electrolyte. UV-Vis spectroscopy revealed that the transmittance of ZnO nanopillars and nanodisks were
more than 85% at the range of 400 ~900 nm, RTS-8 analysis indicated that sheet resistances of ZnO thin
films are about 14.5 Q)/[1, Cyclic Voltammetry analysis indicated significant differences of the potentials
of oxidation and reduction between two kinds of morphology, whose ZnO nanopillars were —0.54 V(us.
SCE ) and ZnO nanodisks were —0.72 V(ws. SCE) , respectively. The results revealed that ZnO thin films
with nanodisks had better chemical stability.
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Fig. 1 (a) EDS spectra of ITO modified 150 s in 0. 03 mol/
L ZnCl, DMSO solution. (b) XRD patterns of ITO
unmodified, modified 150 s (A) and 60 min (B).
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Fig.2 XRD patterns of ZnO films on different substrates
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Fig.3 XRD patterns of ZnO films with varying Zn(NO, ), -
6H,0 concentrations of (a) 0.005 mol/L, (b)0. 01
mol/L, (¢)0.05 mol/L and (d) 0.1 mol/L, respectively.
The reference is the chart of ZnO( PDF 36-1451).
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Fig.4 FE-SEM images of ZnO films. (a)ITO surface depos-

ited in ZnCl, DMSO solution for 150 s. (b) Surface
of ZnO film deposited at 0. 01 mol/L ZnCl, concen-
tration for 60 min. (c¢) Cross-section of ZnO film de-
posited at 0. 01 mol/L ZnCl, concentration for 60
min. (d) Surface of ZnO film deposited at 0. 05
mol/L ZnCl, concentration for 60 min. (e) Cross-
section of ZnO film deposited at 0. 05 mol/L ZnCl,

concentration for 60 min.
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Fig.5 Sheet resistances of ZnO thin films as a function of

Zn(NO; ), - 6H,0 concentration
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Fig.6  Transmittance spectra of ZnO films deposited at var-

ying Zn(NO; ), - 6H,0 concentrations
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(a) Cyclic voltammogram of ZnO film electrode in KCI (1 mol/L, pH = 7) scanned at a rate of 10 mV/s, Which are de-

posited in solution Zn(NO; ), - 6H,0 concentrations of 0. 005 mol/L(b), 0.01 mol/L(c), 0.05 mol/L(d), respec-

tively . The insets respectively show the onset reduction potential, that conforms to the condition band edge potential ,

was determined from the intersection point of the two linear lines.
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