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Fig. 1 XRD patterns of ceria-zirconia solid solution prepared using different OH ™ /Zr ratio
(a) before calcination; (b)800°C
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Table 1 Effect of OH ™ /Zr ratio on surface area and pore diameter of ceria-zirconia solid solution

Before calcination

Caicined at 800 °C

OH ™ /Zr(mol) - > -
Surface area (m” * g

Pore diameter (nm)

Surface area (m” + g™") Pore diameter (nm)

2: 157.35 3.65
3: 162. 68 3.50
4: 173.25 3.52
5: 179.34 3.60

15.96 22.7
9.95 24.0
6.95 26.0
6.54 23.5
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Fig.2 XRD patterns of cariarzironia solid solution

with different Ce/Zr ratio at 800 °C calcination
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Fig.3 XRD patterns of ceria-zirconia solid solutions prepared at different calcination

(a) before calcination; (b) after 800 “C
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Table 2 Effect of different Ce/Zr ratio on surface area of solid
solution calcined at 800 °C

Ce/Zr Surface area (m” + g™") d value /nm
2: 8 6.81 0.3024
4: 6 7.54 0.3035
5: 5 8.95 0.3057
6: 4 10.39 0.3084
8: 2 13.02 0.3124
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Fig. 4 XRD patterns of ceria-zirconia solid solutions
prepared for different no calcined
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Fig.5 XRD patterns of ceria-zirconia solid solution prepared
using different addition amount of surfactant and

calcined at 800 °C
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Table 3 Effect of addition amount of CTAB on specific surface

area and pore diameter calcined at 800 °C

CTAB/[Ce +7Zr]  Syer(m’/g) Sper(m*/g) 800 C
1: 8 256. 84 14.8
1: 10 240. 41 13.6
1: 12 157.63 8.4
1: 14 154.87 6.59
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Fig. 6 The isotherms of ceria-zirconia solid solution
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Table 4 Effect of calcination temperature on surface area and mesopore structure of ceria-zirconia solid solution

Calcination temperature (°C )

Structure parameter

Before calcination 450 600 800
Sper(m” + g™") 316.3 198. 4 80. 1 15.0
Pore volume (c¢m’ + g™') 0.358 0.339 0.263 0.054
Pore diameter (nm) 4.09 4.53 12.07 24.15
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Preparation of Ceria-zirconia Solid Solution by Solid-state
Reaction - Surfactant Templating Coupling Method

WU Shao-liang, GAO Xiao, LIU Xin-mei" , YAN Zi-feng
( State Key Laboratory for Heavy Oil Processing, China University of Petroleum, Dongying 257061 China)

Abstract; The solid-state reaction coupled with surfactant directing method was firstly introduced into the synthesis
of ceria-zirconia solid solution. The synthesis parameters, such as OH/Zr ratio, Ce/Zr ratio, crystallization tem-
perature and amount of surfactant et al. , were systematically investigated. The results showed that larger specific
surface area of ceria zirconia solid solution with tetragonal phase could be exhibited by optimizing the synthesis pa-
rameters. Of pity is that the thermal stability should be improved. The ratio of OH ™ /Zr is the main factor to affect
the structure of solid solution. It not only controls the surface area, but also decides the process of crystal phase
transformation.

Key words: Ceria-Zirconia solid solution; Solid-state reaction; Surface area; Crystal phase
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