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ABSTRACT

ZpWO, nano-powders were successfully prepared by polymerized complex method using zinc nitrate and tungstic acid as starting
materials. In order to investigate the thermal decomposition and crystallization process, the polymeric precursors were heat-treated at
temperatures from 300 to 600°C for 3 h, and the heat-treated powders were characterized by XRD and FTIR. The surface morphology
of the heat-treated powders were observed using SEM and TEM. The cystallite size was measured by X-ray analysis. Crystallization
of the ZnWO, powders were detected at 400°C and entirely corpleted at a temperature of 600°C. The particles heat-treated at 400
and 500°C showed primarily co-mixed morphology with spherical and silkworm-like forms, while the particles heat-treated at 600°C
showed more homogeneous morphology. The average crystalline sizes were 19.9~24.2 nm showing an ordinary tendency to increase
with the temperatures from 400 to 600°C.
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Fig. 1. Schematic diagram of ester reaction between metal citric
acid complexes and ethylene glycol.

ethylene glycolel} ‘ﬂ'%’\]ﬂ
Hhgo] M ow s, Wi Aol ¥ FF A
o] FejollzEl 27t Ak RAe] Al 300°C ©f
Are] meo| M EFF5A7E FFEEEA dofub, & F4Y
o p2A FRAME Fol olFmrt @] wiEel
sy Bt 4 FE dolEY] TR £ |
U] eketh M HA sk =
HlmA Ao ueEs FAsRe RS rHesAl Itk
B AFeME ot FAFHPR FHES
nano-size® 7= ZnWO, powder® Al %3t XRD,
TG-DTA, FT-IRS o]&3le] Az precursord] F&E=l %
A AR HHES B39 o:q SEM, TEMSE ©]-&3}
o] alish Bwrel YT sALE Wil wE A=

9 r—{ﬂi nﬂo

B AR ME &4 %ol source® zinc nitrate hexa-
hydrate(Zn(NO5), *+ 6H,0, Junsei Chemical), Tungstic acid
(H,WO,, ACROS Organic), chealting agent= Citric acid
(CA, HOC(CO,H)CH,CO,H),, Wako Pure Chemical), Sl
24} Ethylene glycol(EG, HOCH,CH,OH, Kanto Chemical)

st 2} 8181

Fig. 2. Flow chart for synthesis of ZnWO, nanocrystalline
powders by the polymerized complex method.
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Fig. 3. XRD patterns of the powders heat-treated at (a) 300°C,
(b) 400°C, (c) 500°C and (d) 600°C for 3 h.
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Fig. 4. (a) TGA curves and (b) DTA curves of the precursor in
flowing air.
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Fig. 5. FT-IR spectra of the (a) precursor and powders heat-
treated at (b) 300°C, (c) 400°C, (d) 500°C and (e) 600°C
for 3 h.
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Fig. 6. Scanning electron micrographs of ZnWO, nanopowders
calcined at (a) 400°C, (b) 500°C and (c) 600°C for 3 h.
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Fig. 7. Transmission electron micrographs of ZnWQ, nanocry-
stalline powders heat-treated at (a) 400°C, (b) 500°C
and (c) 600°C for 3 h.
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Table 1. Average Crystallite Size of the ZnWO, Powders as a
Function of Heating Temperature

Temperature (°C) Average crystallite size (nm)

400 19.9
500 224
600 242
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