W48 355 o 1 E% @3‘5 Eh ?ﬁ» :}& Vol. 48, No.9

NN

2020 4 9 A JOURNAL OF THE CHINESE CERAMIC SOCIETY September, 2020

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20190752

Rk PZT 5 I BA i #8 Je oo sl ) 2400 e

%OAE', BRA', KB4 BIER'
(L 7RI RS R S e 24, M 5100065 2. @il SRR AR, 74 il 528000)

# E: XM Sol-gel il #% T [Pb(Zry 53 Tio47)Os|(PZT)H IR, Ffxf PZT HIRA 2 HERIT 120 d BREFRIE. S5 R EI: B[R]
WAL PZT ¥ pH (EARFEAE 4.81~5.52, WIKKIAE 1.3~17.1 nm Itf, Zeta HAZ4LT—10.23~17.57 mV 2 Ji), PZT ¥IRIEMEFaE
PERE R o WL FD AT, RE-LCAMBER 0T X AT X S ERRES 0T, RN PZT IR i 7255 0 3 BB
LB T B S IR X AT T, D SR B A P B R I A (110)RI(101) 0 dRf, T #VR SR R T
454G Flynn-Wall-Ozawa 7%, Achar ¥£F1 Satava ¥EXT PZT WEIRIHAMENLILRIZ) ) F3ATIHIT, SHEM: 58 1 BrBaEibEe
E,~58.24 kJ-mol ', JWf§—% Mample AT 5 2 By BOTALAE E,=171.46 kJ-mol ', JWHE =4y it (Jander)ik s 55 3 BBk
kA E,=319.56 kJ-mol ', TEAFAH IS B B4 PR AR 0] o

KRB AEME; BNEKETEN: RSN 1A IR
PESHES: TQI74  XHEHFEE: A XEHS: 0454-5648(2020)09-1437-09
™ 4% AR AT i8] :  2020-07-16

Preparation and Thermal Decomposition Kinetics of Stable PZT Sol

CHEN Zheng', CHEN Qinghua', CHEN Xianfeng®, LIAO Zhengfi'
(1. Faculty of Material and Energy, Guangdong University of Technology, Guangzhou 510006, China;
2. Foshan Zilm Technology Co., Ltd, Foshan 528000, Guangdong, China)

Abstract: A [Pb(Zrs3Tig47)03](PZT) sol was prepared by Sol-gel method, and the stability of PZT sol was tracked and characterized
for 120 days. Through the pH value evolving with time test, it was found that the pH value was kept in the range of 4.81 to 5.52. The
analysis showed that particle size distribution ranged from 1.3 to 17.1 nm, and Zeta potential ranged from —10.23 to —17.57 mV, which
indicates the prepared PZT sol had good storage stability. By means of thermogravimetry-differential scanning calorimetry,
thermogravimetric infrared analysis, X-ray diffraction and X-ray energy spectrum analysis, it is found that the thermal decomposition
process of PZT sol can be divided into three stages; According to transmission electron microscopy (TEM) and selected area electron
diffraction (SAED) analysis, it can be seen that the exposed crystal face groups of the heat—treated products are (110) and (101).
Finally, the thermal decomposition mechanism and kinetics of PZT sol were studied by thermogravimetry—derivative
thermogravimetry method, combined with Flynn—Wall-Ozawa method, Achar method and Satava method, the results show that: the
activation energy in the first stage £,=58.24 kI-mol™", following the first-order Mample single-line rule; the activation energy in the
second stage E,=171.46 kJ-mol™, following three-dimensional diffusion (Jander); and the activation energy in the third stage
E,=319.56 kJ-mol™', following the phase boundary reaction shrinkage cylinder rule.
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Table 1 Aging time evolution stability parameters of PZT
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Aging time/  Size distribution/ Average size/ Zeta potential/ pH

d nm nm mV value
1 1.8-8.5 39 -17.57 4.81
7 1.8-8.5 42 -17.36 5.42
15 1.5-12.3 4.8 -12.34 5.52
45 1.4-12.4 49 -15.23 4.92
75 1.3-14.2 52 -12.08 4.84
90 1.3-15.6 52 -10.23 4.85
120 1.3-17.1 5.7 -13.17 4.88
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Table 2 G, f, function expression and three-step reaction correlation coefficient R’

Function name Mechanism G Jfw R
Mampel power low Phase boundary reaction —In(1-a) 1-a 0.9975
Jander equation Three-dimensional diffusion [1—(1-0)"7 3/2)(1-0)*3[1-(1-a)"°T"! 0.9962
Shrinking spherical Volume, n=1/3 1-(1-)"”? 3(1-a)*? 0.9883
. [2] MANJON-SANZ, ALICIA Maria Dolgos, MICHELLE R.
3 % -I//f'_\‘ Applications of piezoelectrics: old and new[J]. Chem Mater, 2018, 30:
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