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1
Table 1 Effect of temperature upon crystal form of hydrotalcite
Sample n(Mg) # n(AD : n(In) /C /C /C  d(003)/nm  (003) (003) /()
MgAIInHT—3H A 3:0.7:0.3 RT RT RT 0. 784 4 1678 0. 810
MgAlInHT—3H B 3:0.7:0.3 65 RT RT 0.7858 1613 0. 780
MgAIlInHT—3H C 3:0.7:0.3 65 65 RT 0.784 4 2107 0. 750
MgAlInHT—3H D 3:0.7:0.3 65 65 65 0.7816 2008 0. 960
(003) 2
Table 2 Effect of aging time upon crystal form of hydrotalcite
sample /h d(003)/nm  (003)
(2) MgAlInHT—3H E 1 0.7858 1982
MgAIInHT —3H F 8 0. 7886 2002
(1) MgAIInHT —3H G 16 0.7830 1755
o , , , , , , MgAlInHT —3H H 20 0.784 4 2107
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Fig. 1 XRD pattern of samples Mgt AP Intt ( Mg—
(1) MgAlInHT — 3H — Mg— Al—In
HTlc; (2) MgAIInHT—3L— Mg—al— A~ InHTle ) pH=8~1L 5.
InHTlc .3 pH . pH
8§~8.5,9~10 11~11.5
[6]
: ’ pH=9~10 pH=11~11.5 MgAIInHT
PHS , PHS In(OH),). . pH=10~11. 5
s PHS pH
’ 2.4
: ’ Lh, ’ ’ ’
8 h’ ’ ’
’ . . PHS : . MgAlInHT —3H
PLS , pH=10~11 65C .
» > PHS .2 2b
s 8h d(003) ,
2.2 R 20 h
N (003) , d(003) 8h
) . R 8 h
, d(003) s 2.5
1 : :Mg; AL, (OH) 1, QO
.+ 65C N AH,0,  n(Mg*")  n(APF')=3: 1,
’ , n(MEH) =
2.3 pH (M )=3: 1 Jntt APY L

Mgt  pH=9.5~12.5,APF" pH=3.3~

In3+ A15+ , In3+



(c)

009 MgAIInHT-1H
015418 110113

MgAIInHT-3H

006

(b)
MgAlInHT-3HE

MgAIlInHT-5H

MgAlInHT-8H

MgAlInHT-3H H MgAIlInHT-10H

—

5.0 20.0 30.0 40.0 50.0 60.0 70.0 5.0 _ 20.0 30.0 40.0 50.0 60.0 70.0 5.0 _ 20.0 30.0 40.0 50.0 60.0 70.0
20/() 20/(%) 20/()

2 pH (a). (b n(Mg) : n(AD : n(In) () MgAlInHT  XRD
Fig. 2 XRD patterns of MgAlInHT prepared at different pH values (a), aging time (b) and n(Mg) * n(AD : n(In) mo-
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Table 3 Crystal structure parameters of MgAlInHT with different n(Mg) : n(AD : n(In) ratios
sample n(Mg) : n(AD : n(In)  d(003)/nm d(110) /nm a/nm (003) (003) /()
MgAlInHT—1H 3:0.9:0.1 0.7830 0.153 6 0.307 2 3238 0. 750
MgAlInHT—3H 3:0.7:0.3 0.784 4 0.1557 0.3114 2107 0. 750
MgAIlInHT—5H 3:0.5:0.5 0.7858 0.157 5 0.3150 2297 0. 660
MgAlInHT—8H 3:0.2:0.8 0.788 3 0.1587 0.3174 1798 0. 780
MgAlInHT—10H 3:0.0:1.0 0.789 9 0.1589 0.317 8 1397 0. 960
4 n(Mg) : n(Al) : n(In) MgAlInHT
Table 4 Data of IR spectra of MgAlInHT with different n(Mg) : n(AlD : n(In) ratios em !
sample VO H 80-H v3 (COF) v (COF ) v (COF) v (COF)
MgAIInHT—1H 3478 1638 1487, 1368 — 862 660
MgAlInHT—3H 3430 1638 1476, 1371 — 853 636
MgAlInHT—5H 3370 1620 1469, 1353 — 842 588, 730
MgAlInHT—8H 3448 1638 1480, 1359 — 847 585, 729
MgAIlInHT—10H 3454 1638 1476, 1368 1017 865 549, 720
0.1 1.0¢ AP, 2¢ a(In)/ a=2d(110) ) )
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Synthesis and Characterization of Magnesium-Aluminum-Indium
Hydrotalcite-Like Compounds

LIU Peng, ZHENG Jian-hua, PI Zhen-bang, QIAO Xue-hua
(College of Material Science and Chemical FEngineering, China University of Geosciences,
Wuhan 430074, China)

Abstract: Carbonate pillared Mg-Al-In hydrotalcites were synthesized by coprecipitation. Various
preparative factors such as precipitation method, operation temperature, pH value, aging time and
n(Mg) ¢+ n(AD : n(In) molar ratio, which affect the purity and crystal form of Mg-Al-In hydrotalcite-
like compound were studied. The results of product characterization by XRD and IR methods show that
high supersaturation coprecipitation at constant pH, handing precepitation temperature and aging tem-
perature at 65°C,washing temperature at room temperature, pH ranging from 10 to 11. 5, aging for 8 h
and n(In*" ) /n(M*") molar ratio ranging from 0. 1 to 0. 8, may give rise to high purity and better crystal
form of Mg-Al-In hydrotalcite-like compounds.

Key words: indium; hydrotalcite-like compound; coprecipitation; preparation displine; characteriza-

tion.



