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Abstract Mg-Al and cation-incorporated(containing Zn* Ni# Fe®) hydrotalcites were synthesized and characterized.
A detailed comparative analysis of structure and composition was made. Different cations influenced strongly textural
parameters of hydrotalcites and the basicity of the obtained Mg-Al oxides after calcinations. With the cation
incorporation, the distance of the brucite and the mount of CO3% as the compensating anion changed. Meanwhile the
CO,-TPD was used to determine the basicity of the samples. The results showed that the basicity of the calcined
hydrotalcites reduced. Finally, the activated hydrotalcite catalysts may efficiently replace homogeneous catalysts in
Claisen-Schmidt condensation reaction of the benzaldehyde and propanal. And it was noteworthy that the calcined

cation-type(containing Zn* Fe*) hydrotalcites as catalysts did not show significant activity, in agreement with their
low basicity.
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Table 1 Result of Mg-Al hydrotalcite and cation-
incorporated hydrotalcites
Sample d(003) /nm a/nm c/nm Gallery heights (nm)

HT(Mg-Al) 0.7839  0.3068 2.3517 0.3039
HT(Mg-Al-Zn) 07716  0.3074 2.3148 0.2916
HT(Mg-Al-Ni)  0.7751  0.3054 2.3253 0.2951
HT(Mg-Al-Fe)  0.7593  0.3052 2.2779 0.2793
Mg AP , N R R I TR TR
20/(°)
HT(Mg-Al-Fe) . 5 XRD
(110) a, (003) ~ (006) Fig.2 X-ray diffraction patterns of calcined
c hydrotalcite samples

o4 R-3m(166) (a) HTc(Mg-Al); (b) HTc(Mg-Al-Zn); (c) HTc(Mg-Al-
Ni); (d) HTc(Mg-Al-Fe)
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2 TG-DSC
Table 2 Thermal analysis of hydrotalcites
Sample T/K  DSC maximum(K) Mass loss(%)
HT(Mg-Al) 303 493 463 14.33
: 493 723 661 23.45
. HT(Mg-Al-Zn) 303 473 448 13.24
—_/\/*/\-_——; 473 723 648 19.58
: HT(Mg-AI-Ni) 303 513 483 14.56
400 500 600 700 800 900 1000 513~723 653 21.47
K HT(Mg-Al-Fe) 303 493 473 14.14
) 4 ) €O ) _ 493 773 668 18.23
Fig.4 Decarbonation behavior of hydrotalcite at
various temperatures.
(a) HT(Mg-Al); (b) HT(Mg-Al-Zn); (c) HT(Mg-Al-Ni); CO; 4. CO.
(d) HT(Mg-Al-Fe) , 373 503 K Co, ,
533 713K CO%
CO3% 373 K )
: XRD ; Zn* Kloprogge 64 COy
, DSC , : 4
Ni?* Fe* , , , CO; ,
Zn2* . CO% ; )
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CO, , ; 4 593 K

5 (SEM)
Fig.5 SEM micrographs of hydrotalcite and cation incorporated hydrotalcites
(@) HT(Mg-Al); (b) HT(Mg-Al-Zn); (c) HT(Mg-AlI-Ni); (d) HT(Mg-Al-Fe)
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, , Table 3 The yield of condensation of benzaldehyde and
propanal
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