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Effect of Preparation Method on Particle Size and Negative Thermal Expansion
Property of Negative Thermal Expansion ZrW,0; Powders

SUN Xiu-Juan YANG Juan LIU Qin-Qin CHENG Xiao-Nong*
(School of Materials Science and Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013)

Abstract: Negative thermal expansion (NTE) ZrW,0; powders were synthesized using co-precipitation, solid state
reaction and Sol-Gel route. The structure and morphology of the resulting powders were characterized by XRD,
SEM and TEM, respectively. In situ X-ray diffraction measurements was used to analysis NTE property. The re-
sults indicate that the samples are single phase of a-ZrW,0s. The powders prepared by co-precipitation were the
biggest with an average dimension of 2.5 pm X 3.0 wm, the powders prepared by Sol-Gel route was the smallest
with an average dimension of 100 nm. Powders had strong NTE property. The thermal expansion coefficient of
7ZrW,05 was about the same when the particle size was in micrometer range and differed not too much. But when
the particle size decreased to nanometer range, the thermal expansion coefficient was in a decreased trend with

the particle size.
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(a) co-precipitation method; (b) solid state reaction;
(¢) Sol-Gel route
1 AR 5 0 ZeW,05 #HK 8 XRD
Fig.1 XRD patterns of ZrW,0; powders prepared by
different methods
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(a) solid state reaction; (b) co-precipitation method; (c) co-precipitation method (PEG); (d)Sol-Gel route
2 AN J5 2 46 B9 ZeW 05 o3 1R B 1]
Fig.2 Images of ZrW,05 powders prepared by different methods
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(a) room temperature; (b) 100 °C; (c) 150 °C; (d) 200 C;
(e) 300 °C; (f) 400 C; (g) 500 °C; (h) 600 °C; (i) 700 C
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Fig.3 XRD patterns at different temperatures for ZrW,0g
powders after heat treatment at 1220 °C
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(a) room temperature; (b) 100 °C; (c) 150 °C; (d) 200 C;
(e) 300 °C; (f) 400 C; (g) 500 °C; (h) 600 °C; (i) 700 C
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Fig.4 Part of XRD patterns at different temperatures for

ZrW,04 powders after heat treatment at 1220 °C
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(a) co-precipitation method; (b) solid state reaction;
(c) co-precipitation method (PEG); (d) Sol-Gel route
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Fig.5 XRD patterns at 700 °C for ZrW,0g powders
synthesized by different methods
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Table 1 Negative thermal coefficient of ZrW,0O; powders

Sample Room temp. ~150 C (x 10 K™) 200~500 °C (x 10 K™) Room temp. ~500 C (x 10 K™)
Co-precipitation -10.35 -2.59 -6.02
Solid state reaction -11.58 =3.77 -6.31
Co-precipitation (PEG) -9.73 -3.58 —-6.00
Sol-Gel -8.51 -3.09 -5.07
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