2 4 Vol.2 No.4
2002 8 The Chinese Journal of Process Engineering Aug. 2002
, , Evans D G
( 100029)
MgsAl5(OH)1,CO4-4H,0
XRD, FTIR
DTA . 6
CO.>
0614.2; 0614.3 A 1009-606X (2002)04—-0355-06
1
(Layered Double Hydroxides LDHs)
[1-4]
[5-7
[5] (8l [e]
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2.1 MQAA | 2(0H)12CO3'4H20
/ = Mg-AI-CO; NaOH 19.2 g
(0.48 mol) Na,CO; 21.2 g (0.2 mol) MgSO,7H,0 49.2 g (0.2
mol)  Aly(SOy4)318H,0 33.3 g (0.05 mol)
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2.2
/ 21 Mg-Al-COs
pH 50°C
70°C 24h 3
. Mg-Al-COs /
21 pH 100~150°C
pH 70°C 24h 3
2.3
Rigaku D/Max-3B X (CuKa A 0.15418 nm
4°/min 3°-70°
NICOLET 60SXB FTIR ( KBr
1:100).
PCT-HA ( 10%min).
3
3.1
Mg-Al-COs Mg/Al 21
XRD 1 (a Mg-Al-CO; CO>
[1,10]’
pH /
IMg-AI-CO3 21
pH
6 .
HNO; pH CO>
CO,
1 6 XRD 1 (b)~(9)
1 1~-3 h
1
Table1l Preparation conditions of organic anion-pillared hydrotalcites
R
Dodecyl sulfonate-pillared hydrotalcite 4.0 70 2:1 Water 1
Succinate-pillared hydrotalcite 40 100 2:1 Water 1
Adipate-pillared hydrotalcite 45 100 2:1 Water 1
Benzoate-pillared hydrotalcite 45 150 2:1 Glycol 1
P-hydroxybenzoate-pillared hydrotalcite 45 150 2:1 Glycol 3
Terephthalate-pillared hydrotalcite 5.0 150 2:1 Glycol 1
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3.2
Mg-Al-CO; doos
doos  dooo
dogg doge doog . dllO
(20 60°~61° ). 1 6
COs*
g a. Hydrotalcite precursor
e b. Succinate-pillared hydrotalcite
o f ¢. Adipate-pillared hydrotalcite
% - = d. Dodecy! sulfonate-pillared hydrotalcite
e ) .
% A | e. Benzoate-pillared hygrotalcne '
S 1 f. p-hydroxybenzoate-pillared hydrotalcite
c e e __|"H_\,d_ g. Terephthalate-pillared hydrotalcite
[
Bt —_—w b l
] XRD
a . .
A T flrt Fig.1 XRD patterns of hydrotalcite precursor
and organic anion-pillared hydrotal cites
26 (DEG)
2
@s8h)y= 2
—-COO™
2
Table 2 Effect of size of organic anion on the distance between two sheets
Organic anion Size of organic anion (A Distance between two sheets 5(A)

g g *) Prediction Experiment
[CH3(CH2)11S0s]” 19.9 247 245
[OOC(CH,),CO0]* 7.9 12.7 11.9
[OOC(CH,)4CO0]* 10.2 15.0 14.0
[(CeHs)COO]~ 8.0 12.8 16.1
[p-OOC(CeH4)COO]* 95 14.3 145
[p-HO(CsH4)COO] 10.6 15.4 15.0

3.3
Mg-AI-CO; 6 FTIR 2
2 Mg-Al-CO,4 COs> 1360cm™
1049cm™  1171cm™ -S0;

1391~1415cm™  1510~1565 cm™



358 2
- - - 1 —COO
W ey |
B P '*“’qi: a. Hydrotalcite precursor _1 _1
i Wi b Succinate-pillared 2580 cm 2920 cm —CHjs
c “"""'I-"H““- -~ .'J‘, ol | hydrotalcite —CHy—
SN S "'-I'JI " c. Adipate-pillared
8 g ¥ A hydrotalcite .
g ™ /i k |'||*-, f|| d. Dodecyl sulfonate- CO; .
£ | ) '-'-i pillared hydrotalcite 6 R 04
a iy - 3
g | R wid ¥, 4| e p-hydroxybenzoate-
B\ T .flllr*,'ﬂ"'j pillared hydrotalcite
Ly | f. Benzoate-pillared -S0;” —-COO™
g g hydrotalcite
L WA A Y
'y ", g Terephthalate-pillared
| I| hydrotalcite S—=0, C=0
4000 3000 2000 1000
Wavenumber (cm™)
3.4
2
FTIR
Fig.2 FTIR spectra of hydrotalcite precursor
and organic anion-pillared hydrotal cites 3 4
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Fig.3 DTA curves of alkyl organic acid
anion-pillared hydrotalcites

Fig.4 DTA curves of aromatic organic acid
anion-pillared hydrotalcites
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Fig.5 Sketch of monovalent organic anion-pillared
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Assembly and Structural Characteristics of
Organic Anion-pillared Hydrotalcites

LI Dian-ging, FENGTao, EvansD G  DUAN Xue

(Key Laboratory of Science and Technology of Controllable Chemical Reaction, Ministry of Education,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Succinate, adipate, dodecyl sulfonate, benzoate, p-hydroxybenzoate and terephthalate-pillared
hydrotalcites have been successfully synthesized by direct reaction of the free acid with Mg,Al,(OH),,CO5-4H,0
precursor. The samples thus obtained were characterized by XRD, FTIR and DTA. The results show that the initia
interlayer carbonate ions can be completely replaced by the six chosen organic anions under the controlled
conditions employed. The pillared-hydrotal cites have a crystalline layered structure and the interlayer distance of
the organic anion-pillared hydrotalcite is related to the size of interlayer anion. It is aso found that the thermal
stability of the interlayer organic anion depends on its polarity and its interaction with the sheets.

Key words layered double hydroxide; pillared hydrotalcite; ion exchange; assembly; supramolecular structure



