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Fig.1 Pseudo-ternary phase diagram of microemulsion
of CTAB-n-butyl-alcohol-1-octane-H, O  with

different ratios
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Fig. 2 Pseudo-ternary phase diagram of microemulsion

of CTAB-n-butyl-alcohol-different oil-H, O
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Fig. 3 Pseudo-ternary phase diagram of

microemulsion of CTAB-n-butyl-alcohol-

l-octane-H, O at different concentrations of

ZnS0O,
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Fig.4 XRD

patterns of  ZnO nanoparticles
synthesized at different water mass fractions

in the microemulsions
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Fig.5 Size distribution of ZnO nanoparticles

synthesized at different water mass fractions
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Fig. 6  UV-vis absorption spectra of ZnO nanoparticles

synthesized at different water mass fractions
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Fig. 8 SEM images of ZnO nanoparticles obtained at different calcination temperatures

R FTARAAK ZnO ki XRD & & il SEM B A

& 7 AT UL BE B R e IR B B T e L A S 0
132 HLom FE 3G 38, RGN K ZnO UKL AE 5 i 5 be
pisk LR RO A8 KL IR EE i B 650 °C B, SEM
MR UL 2 T BA S 0 Uk SR AR B4 (LI 8) L i
450 CH1 550 °C K5 be Ir 15 44>k ZnO Uk 43 8
BF. A TE 450 °CREBe N Al 58 4 2 B 3% 1 I 1
T o PRI 3 R R B TR BE R 550 °C.

Mn 650 C
=~ Mh \ 550 °C
M’\ 450 °C

30 40 50 60 70 80
200°)

B 7 R R R PTAR 4K ZnO BB
XRD i A
Fig. 7 XRD patterns of ZnO nanoparticles obtained

at different calcination temperatures
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Abstract

Regularly shaped, single-crystalline ZnO nanorods

Research on preparation of ZnO nanoparticles by microemulsion method

and phase behavior of microemulsion system

ZHANG Xiao-li,

WANG Yao™,

ZHAO Lu, LI

Xiang

( State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China )

The phase behavior of microemulsion system with cetyltrimethylammonium bromide

(CTAB) as the surfactant and n-butanol as the co-surfactant was investigated. The effects of organic

solvent, the mass ratio of CTAB to n-butanol and the concentration of Zn*" on the microemulsion

pseudo-ternary phase region were studied in order to prepare proper microemulsion for making ZnO

nanoparticles. It is indicated that the large and stable microemulsion region is formed when the mass

ratio of CTAB, n-butanol and 1-octane is 1.2 ¢ 1 * 4,4, Zinc oxide nanoparticles with small grain size

and narrow size distributions are synthesized at the optimum ratio by the microemulsion approach.

The morphologies and crystalline structures of the obtained nano-sized ZnO particles are characterized

by scanning electron microscopy (SEM), powder X-ray diffraction (XRD) and UV-vis absorption

spectroscopy.

Key words: microemulsion method; zinc oxide; nanoparticle; phase behavior



