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Table 1 Factors and levels of orthogonal experiments

Factors Levels A[ Concentration of Ni**/(mol/L) ]

B[ Calcination Temp/“C. ] C[ Calcination Time/h ]

1 0.25
2 0.5
3 0.75
4 1.0

400 2
500 2.5
600 3
700 3.5

M 3% 2 IEACSE IR a KRR, t R B/ INE ik
RSB R RIUY A« KBl E > R BRI EE > K
BRI I] 5 A 22534, I PR B A AR R A R e [
EHGN: A,B,C,, RIRSBEIRLEE 500 °C, BBk
J# 0.5 mol/L, K5EERf[A] 2 h.
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Table 2 Orthogonal experiments results of series catalysts L, (4°)
Experiments A[ Concentration of B[ Calcination C[ Calcination Yield of
number Ni**/(mol/L) ] Temp/“C ] Time/h ] esterification/ %

1 1 1 1 83.2
2 1 2 2 98.2
3 1 3 3 86.7
4 1 4 4 61.3
5 2 1 2 96.9
6 2 2 1 99.1
7 2 3 4 94.9
8 2 4 3 63.4
9 3 1 3 88.1
10 3 2 4 98.4
11 3 3 1 94.4
12 3 4 2 54.6
13 4 1 4 84.3
14 4 2 3 98.1
15 4 3 2 88.3
16 4 4 1 75.5
K, 82.350 88.125 88.050

K, 88.575 98.450 84.500

K, 83.875 91.075 84.075

K, 86.550 63.700 84.725

R 6.225 34.750 3.975

3 BEUFEZBRIIET BER A A iEHE
Table 3 The catalytic properties of for esterification of acetic acid and n — butanol
Catalyst Concentration of Ni** /(' mol/L) Calcination Temp/C Yield of esterification( % )

$0,>”/Sn0, 0 500 96.5
Ni/S0,>” -Sn0, 0.25 500 97.6
Ni/S0,>”-Sn0, 0.5 500 99. 1
Ni/S0,*”-Sn0, 0.75 500 97.7
Ni/S0,”” -Sn0, 1.0 500 97.8
Ni/S0,>” -Sn0, 0.5 400 97.2
Ni/S0,”” -Sn0, 0.5 600 94.8
Ni/S0,”” -Sn0, 0.5 700 59.9
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Preparation and Characterization of Solid Superacid Ni/SO, >~ -SnO,

CHEN Shao-feng'**, GUO Hai-fu', HAO Xiang-ying', YAN Peng'
(1. College of Chemistry and Chemical Engineering, Zhaoging University, Zhaoging 526061, China;
2. College of Chemical Engineering, Inner Mongolia University of Technology, Hohhot 010051 ,
Inner Mongolia, China)

Abstract: The new type of solid superacid Ni/S0,>”-Sn0O, was prepared by introduction of nickel via impregnation
and deposition method. The physicochemical properties of the materials were characterized by FT-IR, XRD, XPS
and TG-DTA. By analysis of FT-IR spectra, we knew that on the solid surface sulfuric group was combined to metal
via chelation and bridging connection, forming the main catalytic center. The XRD results showed that tetragonal
Sn0, appeared on the samples surface. When the calcinations temperatures increased, the crystal of tetragonal
Sn0, was perfected gradually. XPS indicated that the maximum Valence of S( +6) on the samples surface, and the
first requisite to have strong activity as solid super acids is S( +6). The results of TG-DTA showed that the nickel
modification can enhance catalytic activity more and exhibit better stability than the catalyst without modification.
Meanwhile , nickel modification can restrain the loss of SO, efficiently. The catalytic performance of the prepared
superacid catalyst was evaluated by esterification of acetic acid and n-butanol, Furthermore an orthogonal experi-
ment and the single factor experiments waswere carried out to achieve the optimized result. The yield of crude prod-
uct of n-Butylacetate was 90.26% by GC-MS analysis; the results showed the existence of Ni significantly improved
the catalytic activity of solid superacid.

Key words: Ni/SO,>”-Sn0, ; Preparation; Characterization



