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Reaction of SO, over CaAl Mixed Oxides Derived from Hydrotalcites Samples
CAO Lin', WANG Hai-lin®, XIE Qiang'

(1. School of Chemical and Environment Engineering, China University of Mining and Technology, Beijing, Beijing 100083, China;
2. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Series of CaAl hydrotalcite-like compounds were synthesized by co-precipitation, and the oxides were obtained after being
calcined at 800°C. XRD, BET, DTG and TPD were taken to characterize the physicochemical properties of samples, and reactions of
SO, over samples were studied. Results show that precursors were homogeneous and well crystallographic, and after being calcined with
taking off the interlayer hydroxyls, water and anion, forming CaO and (Ca0), (Al O;),, and the Ca element enhances the thermal
stability, Ca, Al-LDO has the largest surface area, the highest pore volume and the most basic center, the saturation capacity was 0. 29
g-g” " at 700C .
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RN JERSECE AWML AT TR R 2
FoRMATZENAY Ca 58 A ] 1 Y.
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(a)
||0‘ IL3 009
l (b)
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268/(°)

(a) Ca;Al-LDH; (b) Ca,Al-LDH; (¢) Ca;Al-LDH
1 Ca,Al-LDH #j XRD £ &
Fig. 1 XRD patterns of LDH with different Ca/Al composition
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IO TR i AR R AR ) 0 o AR 2 R K 2 T
THRRAR 1) 3 A (ARE S ATY RE CRAER 20 2 IR 454, T A
oA AR B = B B R AR AE 500 ~
700°C 2 8], FE2k (1) 2 5506 0 20 e TR 458 80 A 0 o
WAk W E A E ALY, %t Ca, AI-LDH £ 5 , 1] 5 45 &
e 58 5 IR N 580°C , T HE R Ca & (4%
i, FE 5L Ca, AI-LDH 1 Ca, AI-LDH Y 5¢ 42 8 & 4=
T 32 1) B v A IR R Bl (43 il g2 590°C Al
600°C ) , X J& H1 T i 9% 47 v 45 15 ot () 8, i 45 28
KW G MR FR B R . e T DL 280K
T RTIRYI SR FH 800°C A5 be i 5 15 21 AH Nz 1) J2 R AT
HEEA A,

200 400 600 800
g oC
(a) Ca;Al-LDH; (b) Ca,Al-LDH; (c) CayAl-LDH
B2 Ca,Al-LDH ¥ DTG iR
Fig. 2 DTG diagrams of LDH with different Ca/Al composition

2.3 KA E A AN RIS
Finzead 800°C I )G TR R & & Jm Ak
XRD K& an &l 3, N HR & B, 2K I A7 R RRAE AT S5 04
SEATHR M 2R OIR B R A &R A
. AT E A AL KB, K heid a3 SRR
PP ARTE, S CaO K (Ca0), (ALO,), ME S
Afk.
2.4 KA ELE A A 2= B S5 R
WL E 4 38T 3 B G AR AR R AR

%
Mo

LU

20 30 40 50 60
20/(°)

(a) Ca,Al-LDH; (b) Ca,Al-LDH; (¢) CayAl-LDH
B3 AREARK Ca,Al-LDO HJ XRD i E
Fig. 3 XRD patterns of LDO with different Ca/Al composition
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Table 1  Textural properties and adsorption capacity

o B H:i’fﬁil”\ T LA L& A R B
/m”-g” /nm / em?-g”! /grg!
Ca, AlI-LDO 20.5 21.3 0.10 0.21
Ca, Al-LDO 13.7 10.2 0. 04 0.18
Ca; Al-LDO 30. 8 20.2 0.16 0.29
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100 +

W R R em !
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Fig. 4 N, adsorption/desorption isotherms of LDO
with different Ca/Al composition
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CO, H Bl VR RT3 A F8 7 ), HL B
&8 A A b 3R AR EE LR H A B A, 1T
30 3 G B TR SR LB PR 7 i 3 . 81 5 AR
) CO, MiBf i<k, M & 8,3 8 A SR i
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COJi

200 400 600
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5 AR LDO # CO,-TPD
Fig. 5 CO,-TPD profile of LDO with different Ca/Al composition
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Fig. 6 SO, breakthrough curves of LDO with

different Ca/Al composition
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