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XRD 1
1 Mg-Al-COs  Zn-Al-COs XRD
Table 1 XRD Data of Mg-Al-CO; and Zn-Al-CO; Hydrotalcite Samples
" Mg-Al-CO; d/nm * Zn-Al-COs d/nm *
1 2 3 1 2 3
003 0.752 0.758 0.788 0.752 0. 760 0. 760
006 0.378 0.385 0.393 0.377 0.379 0.379
009 0.258 0.268 0.262 0.258 0.259 0.260
015 0.231 0.233 0.234 0. 229 0. 230 0. 230
018 0. 196 0.198 0. 199 0. 194 0. 194 0. 194
110 0.152 0. 153 0. 154 0.153 0. 154 0. 154

*: 1 Mg/Al=2 Zn/Al=2 2 Mg/Al=3 Zn/Al=3 3 Mg/Al=4 Zn/Al =4
1 [1, 2]
a=2din""  ¢=3dos'", 2
2 Mg-Al-CO;  Zn-Al-COs
Table 2 Cell parameters of Mg-Al-CO; and Zn-Al-CO; Hydrotalcite Samples

Mg-Al-CO5* Zn-Al-CO5™
1 2 3 1 2 3
a/nm 0.304 0. 306 0. 308 0. 306 0. 308 0. 308
¢/nm 2.256 2.274 2.364 2.256 2.280 2.280

*: 1 Mg/Al=2 Zn/Al=2 2 Mg/Al=3 Zn/Al=3 3 Mg/Al=4 Zn/Al=4
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3 Mg-Al-CO; TG-DTA
Table 3 TG-DTA Data of Mg-Al-COs; Hydrotalcite Samples
samples the st weight loss the 1st endo tem/C the 2nd endo tem/°C
Mg/Al =2 13.9% 246 413
Mg/Al=3 14. 1% 225 412
Mg/ Al =4 14. 7% 180 410
4 Zn-Al-COs TG-DTA
Table 4 TG-DTA Data of Zn-Al-COs; Hydrotalcite Samples
samples the endo tem/C
Zn/Al=2 204
Zn/Al=3 204
Zn/Al=3 205
€x0 exo
%=-13.9% G
endo DTA
endo ’\/
246°C 204°C
I I 1 1 L | L 1 1 1 1
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TG-DTA TG-DTA
Fig. 1 TG-DTA curves of the Mg-Al-CO;s Fig. 2 TG-DTA curves of the Zn-Al-COs
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Table 5 IR Data of Mg-Al-COs and Zn-Al-CO; Hydrotalcite Samples

Mg-Al-CO; wave number/cm ™" 7n-Al-COs wave number/cm ™'
H->0 stretch 3446. 858 3457. 605
strong H-bonded OH 3069. 873 2922. 580
H:0 deformation 1645. 459 1627. 457
symmetrical carbonate stretch 1358.472 1354. 454
carbonate stretch 944. 488 839. 194
M (I) -O-Al stretch 788. 859 770.014
M (II) -OH-Al bend 678.171 614.215
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Fig. 3 IR patterns of the hydrotalcite samples
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Study of the Differences of Thermal Stability
of Mg-Al-CO; and Zn-Al-CO; Hydrotalcite

LI Lei ZHANG Chun-Ying JIAO Qing-Ze DUAN Xue

( Key Lab of Science and Technology of Controllable Chemical Reactions, Ministry of Education,
Beijing University of Chemical Technology, Beijing 100029)

The structures of Mg-Al-COs and Zn-Al-CO; hydrotalcites have been studied by means of XRD,
IR and TG-DTA. Although both have the same crystal structures, their thermal stabilities are quite
different. During the thermal decomposition process, Mg-Al-CO; hydrotalcite exhibits two steps-
desorption of interlayer water occurs at 200°C,, followed by dehydroxylation of the brucite-like layers
and loss of carbonate at 400°C, Zn-Al-COs hydrotalcite decomposes in one step-the desorption of
interlayer water, structural water and carbon dioxide occurred at the same time at 200°C. The results
of a theoretical study indicate that the bond strengths of OH-CO3;-OH and OH-H,0-COs-OH in
Mg-Al-CO; hydrotalcite are stronger than those in Zn-Al-COs hydrotalcite. It has been shown that the
thermal stability of Mg-Al-COs hydrotalcite is higher than that of Zn-Al-CO; hydrotalcite.
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