The Ceramic Society of Japan

BAtT 3 v 7 XGaPMmEE 99 [8] 227-232 (1991)

SIL-FILEICE D Z2rSi0, BEDER (56 4 3R)

ZrOCl, & 04 'L Si0, ML DEH—

F HZ - BB ANIFEX - WOE= - A & - AWBEET - =B FF

B — (BF) STAPRBIEeRT, 25248 F)112743-1
R A TR SRt 338NN T A APR255
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ZrSiO4 fine powders were prepared from zirconium
oxychloride (ZrOCl;) and colloidal silica (SiO2).
Effects of the concentration of ZrOCl;, calcination tem-
perature, heating rate and size of secondary particles
after hydrolysis on the preparation of ZrSiO, fine pow-
ders have been studied. The ZrSiO, precursors having
Zr-0-Si bond were found in all the solutions after
hydrolysis, and the formation rate of ZrSiO, was
influenced significantly by the conc¢entration of ZrOCl..
Also the rate in the case of other concentrations than
0.4 M was affected remarkably by heating rate, and
there was a marked tendency for crystallization of
Zr0; and SiO; to proceed preferentially and creation of
ZrSi04 nucleus to be obstructed when the heating rate
was slow. It is shown that ZrSiQ, fine powders of the
single phase were prepared at a relatively low tempera-
ture such as 1300°C by forming the ZrSiO, precursors
having Zr-0-Si bond and by controlling the secondary
particle size after hydrolysis.

Key-words : Sol-gel process, ZrSiOy powder, ZrOClz, Col-
loidal SiOs, Hydrolysis, ZrSiQOy precursor
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Fig. 1. Formation rate of zircon (azsi,) as a function of holding time at various temperatures.
(@) 0.2 M of ZrOCl,, (b) 0.4 M of ZrOCl,, (c) 0.8 M of ZrOCl,, (d) 1.7 M of ZrOCl,

Heating rate: 1°C/min

(O :900°C, A :1200°C, M : 1300°C, A : 1350°C
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Fig. 2. Formation rate of zircon (azsj,) as a function of holding time at various temperatures.
(a) 0.2 M of ZrOCl,, (b) 0.4 M of ZrOCl,, (c) 0.8 M of ZrOCl,, (d) 1.7 M of ZrOCl,

Heating rate : 20°C/min

(O:900°C, A :1200°C, H : 1300°C, A : 1350°C
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Fig. 3. Formation rate of zircon (azs,) as a function of heating
rate at various concentrations of ZrOCl,.

Temperature : 1300°C

Holding time : 8 h
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Fig. 4. TEM images of ZrOCl, hydrolysis solution.
(a) 0.2M of ZrOCl,;, (b) 0.4 M of ZrOCl,, (c) 0.8 M of ZrOCl,,
(d) 1.7 M of ZrOCl,
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Fig. 5. Secondary particle size as a function of concentration of
ZrOCl,.

0. 2M
e T —————
0. 4M
e T
0. 8M
{200) TN

1. 7M

U o (301)

4
(26 Cuf a)

Fig. 6. X-ray diffraction patterns of powder dried at 100°C.
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20 (@) 0.2 M of ZrOCl,, (b) 0.4 M of ZrOCl,,
(c) 0.8 M of ZrOCl,, (d) 1.7 M of ZrOCl,,
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(f) FT-IR chart of ZrO, powder,
(g) FT-IR chart of zircon powder.
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Fig. 8. SEM image of zircon powder.
Concentration of ZrOCl, : 0.8 M
Temperature : 1350°C

Holding time : 8 h
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