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Environmentally friendly soft solution synthesis of ZnO thin films with precisely
developed microstructure and novel functionality were investigated. Homogeneous Zn0O thin
films consisted of various unique microstructures, such as nanorods, nanonuts,
nanospheres, nanodisks, nanoscrews, hollow structure and nanoflowers were successfully
synthesis by precisely controlling the reaction conditions. The particle size, aspect
ratio and specific surface area could be precisely controlled. ZnO particle thin films
with some novel functions, such as conductivity related to transition metal doping,
superhydrophobicity, superhydrophilicity, photoluminescence properties, improved
photocatalytic activity and high sensitive humidity sensor property related to their
unique morphologies were confirmed.
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Fig. 1 SEM & TEM images of (a)hexagonal and
(b, c¢) screw-like ZnO nano rods prepared
by heating Zn*—HMT aqueous solution at 95°C
for 3 and 76 h, respectively.
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Fig.2 Photographs of water drops on
various surfaces. (a) glass substrate; (b)
superhydrophobic surface of ZnO film with
nano—rod superstructure; (c)
superhydrophilic surface of ZnO film with
nano—screw superstructure.

mB. FOSKRHZ b SELZ LICk o T

R O LT T vy FREENS T
J A7V a2 —fEEICE L L, Rk
Mo, HEKMICZED Y | AT NCIREE ) Y
M2 B ghote, BT 2 7 Exis
EIZ K DBEAMERN LN TV DA, AHFSE
TS S iRk A Eh O B A ME & HEIK
PRIV TN Z RS Ly REECRIZ X
NEHRZTHY . RO HRBEKM LR
DA AENEZLND, ZhbT A
I a—nbRAFIIEREREEE L, &
NI EREEN IR SN D,

F7m. FixOT L3 — VIR A FI T 5E

HARTF 7 vy R, BEHRIEAERSF 7 27 )
o—, RERRMEMYE, B sE2 4

T HECHENERE NG DLz, T, B
LHEBREFOBEBIIEEN A A TxT 5
VRARFEN T2 D 7= IWI-FRAT R Ic ks
W, HrHEEICEEL 52 -2 L Bbh
%, —F. WRC=F L 7Y a—L(EG) &
Mz 7286, vy RIRKLT-O c-fillfE X Hmo
BENNZ DL, BT 27 R ED
L. VA XARE—IHi-> 7B e v RIS
EEHEITDHZEN o7, T FL
Y7V a—LoEEEGIETALEZEICL
T, FLTRENRIF DT AT K ARS8
Tz AR LT, Fig. 3 [ZIXAEH
REBONTRFIBERRT AT Ml

Fig. 3 SEM images (a—e) and the aspect ratio
(f) of ZnO rod-like crystals prepared in
EG Solution with different concentrations

(a) 0%; (b)30% (c)50% (d)70% (e)80%.
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Fig.4 Photoluminescence spectra of Zn0
crystals with different morphologies.
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Flg 5 SEM images of the ZnO partlcles with
different developed superstructures.
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Fig.6 SEM, TEM and ED pattern of the
products prepared at 95°C for 12h in (a)
0.001M and (b) 0. IM ZnCl, — HMT -50 vol. %
EG mixed solution. (¢) prepared by
calcination of sample (b) at 400°C for 1 h.

> | J IR N I s
Fig. 7 SEM images of (a)ZnO and (b) 5% Ga
doped Zn0 fibers synthesized by sodium
citric additive during the reaction.
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Fig. 8 SEM images and formation process of
the  TiO, N,/Zn0  oriented nanotubes
composite film.
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Fig.9 Schematic illustration of the
optical confinement effect related to the

Zn0/Ti0, N, panoscopic structure.
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