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Table 1 Starting composition of different gel samples (g/L)

Sample  ZrOCL-8H,0  Zr(SO,),4H,0  ZrO(NOs),2H,0 APS TEMED AM MBAM
Sl 96.675 - - 0.581 0.581 193.531 19.080
S2 - 106.617 - 0.581 0.581 193.531 19.080
S3 - - 80.178 0.581 0.581 193.531 19.080
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Fig.1 TG (a)-DSC (b) curves of xerogel powders from different

zirconium salts
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Fig.2 XRD patterns of zirconia nanopowders prepared from different zirconium salts: (a) zirconium oxychloride,

(b) zirconium sulfate, and (c) zirconium oxynitrate
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Table 2 Average crystallite size, phase interplanar spacing value and phase composition of ZrO; nanopowders

prepared by calcining different zirconium xerogels at 900 °C

Phase interplanar spacing value/X 10" nm

Zirconium salt  Average crystallite size/nm

— Phase composition
(111) (111)

ZrOCl, 35.066
Zr(SO4), 38.825
ZrO(NOs), 33.182

3.1714 2.8497 m-ZrO;
3.1621 2.8404 m-ZrO,
3.1677 2.8423 m-ZrO,
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Fig.3 SEM morphologies of powders prepared by calcining different zirconium xerogels at 900 C: (a) zirconium oxychloride,

(b) zirconium sulfate, and (c) zirconium oxynitrate
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Fig.4 Particle size distribution of ZrO, powders prepared by calcining xerogels at 900 C: (a) zirconium oxychloride, (b) zirconium

sulfate, and (c) zirconium oxynitrate
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Effect of Zirconium Salts on Preparation of Zirconia Nanopowders
via Polyacrylamide Gel Route

Liu Ting', Chen Weidong'?, Ju Hongmin', Yan Shufang', Ma Wen'~
(1. Inner Mongolia University of Technology, Hohhot 010051, China)

(2. Inner Mongolia Key Laboratory of Thin Film and Coatings Technology, Hohhot 010051, China)

Abstract: Zirconia nanopowders were prepared via polyacrylamide gel route with different zirconium salts, including ZrOCl,-8H,0, Zr(SO4),-4H,0

and ZrO(NOs),-2H,0. Thermogravimetric analysis (TG), differential scanning calorimetry analysis (DSC), X-ray diffraction (XRD) and scanning

electron microscope (SEM) were used to characterize the thermal decomposition process of xerogel, phase composition and morphologies of

zirconia nanopowders. The influences of different zirconium salt on the phase transformation, phase compositions and morphologies of the

as-prepared zirconia nanopowders prepared by polyacrylamide gel route were studied. The results demonstrate that zirconium salt affects

thermo-decomposing temperature of polyacrylamide gel. When the precursor is zirconium oxynitrate, the thermo-decomposing temperature of

xerogel is the lowest which is around 530 °C. When precursors are zirconium sulfate and zirconium oxychloride, the thermo-decomposing

temperatures of xerogels are 573 and 580 °C, respectively. Zirconium salt affects the crystallization temperature of zirconia, but the phase

transformation of zirconia is similar, which transforms from amorphous to tetragonal and completely converts to monoclinic at 900 °C. The higher

the crystallization temperature of zirconia, the smaller the mean particle size, and the more the particle agglomeration. The nearly spherical zirconia

nanopowders can be prepared and the particle size distribution is within the range of 52~97.4 nm with the above three zirconium salts as precursors.

Key words: polyacrylamide gel route; zirconia; nanopowders
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