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Synthesis and Characterization of
Mg-Al Layered Double Hydroxides

HU Xiaoping', HENG Huimin', LU Tao?,
LUO Libo*, LIYanbo*, GUO Yuyang'
(1. School of Material Science and Engineering, Southwest University of
Science and Technology, Mianyang 621010; 2. Sichuan Forever Science

and Technology Co., Ltd, Mianyang 621900, China)

Abstract: The Mg —Al layered double hydroxides were prepared by
co-precipitation method using sodium hydroxide (NaOH) and ammonia as
precipitant. The structure and morphology of products were cheracterized.
The main factors related to interlamellar spacing and growth mechanism of
Mg-Al layered double hydrosides were researched by orthogonal tests. The
results show that when ammonia is used as precipitating agent, the molar
ratio of Mg and Al is 2:1, pH is 9.5 and the reaction temperature is 40 °C,
Mg-Al layered double hydroxides with high crystallinity, purity phase and
an interlamellar spacing (dy;) of 0.882 1 nm are prepared.
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Tab.1 Factors and levels of Ly(3? orthogonal test 9
A B C
Mg Al /°C pH
2:1 40 9.5
2 3:1 60 10
3 4:1 80 10.5
1.3
D/max A
X (XRD) ,Cu K« ,
0.1540 6 nm, 20 kV, 50 mA, e . . . . / .
5~70°, Hitachi S450 510 2 3 4 50 6 70
(SEM) o KBr 28/C)
, Nicolet Nicolet=5700 B2 LDH(NaOH)EZ A%/ X ST EE
(IR) Fig.2 XRD patterns for Ly(3’) orthogonal test of LDH(NaOH)
OH_ ’ b
2
1 NaOH
2.1 »
1 LDH (NH,OH) , LDH (NaOH)
X , 2 NaOH LDH(NH,OH) , (006)
LDH(NaOH) X o o
) XRD ,
((003).(006) . (110) e (2d sinf=A) doos™s d ooy
[14] [15]
1.2 , )
,LDH(NH,OH) LDH(NaOH), o dos) 2.3,
’ 2 ’
° , ACB,, :A(n(Mg):n(Al)=2:1) .C,
2 LDH(NH,OH)
Tab.2 The Ly(3%) orthogonal tests of LDH (NH,OH)
i and results analysis
'! §
[
']- 9 A B C d oo3/nm
3 1 1 1 1 0.882 1
2 1 2 2 0.880 3
/ 7 3 1 3 3 0.878 4
.f*. 6 4 2 1 2 0.827 7
1l 5 5 2 2 3 0.795 3
u‘, _ - 6 2 3 1 0.823 0
i ' ; 7 3 1 3 0.800 8
: H;l _ 1 8 3 2 1 0.808 0
' - 9 3 3 2 0.790 7
w ) Moo M K, 0.880 0.837 0.838
510 20 30 40 50 60 70 K, 0.815 0.828 0.833
20/1%) K; 0.800 0.831 0.825
B 1 LDH(NH,OH)IE %208 X 5 267 5% E R 0.80 0.09 0.13
Fig.1 XRD patterns for Ly(3*) orthogonal of test LDH (NH,OH ) A, B, c,
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3 LDH(NaOH) )
Tab.3 The Ly(3® orthogonal tests of LDH (NaOH) 212
and results analysis , 40 C ,
A B C dos/nm ; NaOH s 60 °C
1 1 1 1 0.754 5 , ) ,
2 1 2 2 0.882 2
3 1 3 3 0.817 1 ’
4 2 1 2 0.811 1 ’ ’
5 2 2 3 0.790 8 ) o
6 2 3 1 0.794 9 s
7 3 1 3 0.806 7 ,
8 3 2 1 0.800 8 ) NaOH ,
9 3 3 2 0.796 4 Mg (OH)
K, 0.818 0.791 0.783 ’ 8 2
K, 0.799 0.825 0.830 , ’
K, 0.801 0.803 0.805 Mg(OH), o , NaOH
R 0.02 0.03 0.05 , 5
A B. G 2.1.3 pH
(pH=9.5) .B/( 40 C). d o) Mg-Al pH
0.882 1 nm, 3 , 9, pH s
( A) pH pH o
( ) ( B). ,
3 CszAl 5 Cz (pH: [17]0 pH ) A13+ )
10) .B,( 60 C) A;(n(Mg):n(Al)=2:1), Mg(OH), ,
) 3 ) 9
o d(om) 0.882 2 nm, LDH(NH4OH)
, [16] o
(0.77 nm), o 22
LDH (NH,OH) LDH (NaOH) 3
, , LDH (NH,OH) NaOH
LDH(NH,0H) . LDH(NaOH) . ,
, (110) ( )
, ,LDH (NH,OH) AP* Mgt  OH- ,
. (003) )
LDH (NH,OH) LDH (NaOH) s
o (110) ,  (110)
: (003)
pH; NaOH ,3 B
- ,LDH(NH,OH)
2.1.1 , ; LDH(NaOH)
n(Mg):n(Al) o AP (0.051 nm) , ,
Mg?* (0.072 nm) s n(Mg):n(Al) el
b b ’ pH ’
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LDH(NH,OH)

1 632.66 18.89
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Fig.4 FTIR spectra of LDH(NH,OH) and LDH (NaOH ) samples
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