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Abstract: MgAl layered double hydroxides ( MgAl-LDHs) were synthesized by a homogeneous co-precipitation
method and MgAl-C-LDHs, the modifies materials, were obtained by adding some glucose during the synthesis
process. The materials were characterized by XRD, FTIR, and N, adsorption and desorption measurements.
The phosphate adsorption performance of the materials were tested by static adsorption experiments. The iso-
therm model and the kinetic model were used to analyze the adsorption process. Results show that the specific
surface area of the modified MgAl| C-LDHs increased by 16% and the corresponding phosphorus-adsorption ca-
pacity increased by 19% compared with those of MgAl-LDHs. The Langmuir model is more suitable to describe
the adsorption of phosphate by MgAl-LLDHs, the reason being that the surface of MgAl-LDHs is relatively uni-
form, and the adsorption process is mainly associated with single-layer adsorption. The Freundlich model can
better describe the adsorption of phosphate by MgAl-C-LDHs, because the adsorption behaviour occurs through
multi-layer adsorption. The adsorption of phosphate by both MgAl-LDHs and MgAl-C-LDHs is more consistent
with the pseudo-second-order kinetic adsorption model, and the adsorption process is mainly controlled by
chemical adsorption.
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Fig.1 XRD pattern of LDHs
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&1 LDHs WEtRER SABEMEHIE
Tab.1 Specific surface area, total pore volume and

average pore size of LDHs

R, BALE, PR

(m*>+g™") (em’ - g7") nm

i

MgAl-LDHs 517.00+11.51  0.99+0 14.15+0.10
MgAl-C-LDHs 601.53+7.13  0.99+0 14.86+0.20
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Fig.5 Isothermal adsorption fitting curve
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Fig.6 Fitting curves of two adsorption kinetic models
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Tab.2 Fitting results of two isothermal adsorption models
Langmuir A Freundlich 557
. K K
LDHs D 528 qn L i F i
(mg - (mg - (L - R’ R, Adj.R® (mg'"" - 1/n R’ R Adj.R?
g") g')  mgh) L g™
MgAl-LDHs 108.36  115.46 0.34x107' 0.998 1 1.13x107% 0.997 4  31.78 0.21 0.907 5 1.49x107% 0.876 6
MgAl-C-LDHs 121.13  121.95 0.44x107" 0.940 5 0.95x107> 0.920 6  37.01 0.20 0.989 8 0.62x107% 0.986 4

x3 WHHNERMEBUEER

Tab.3 Fitting results of two kinetic adsorption models

h—2 sl 12

h = s 2

/ / k,/
LDHs qel K,/ i i e 2 i

(mg - R’ Ry Adj.R? (mg- (g-mg'- R Ry, Adj.R®

B (min_l) B -

g ) g ) min" )
MgAl-LDHs  51.18 022 09456 0.89x107> 0.941 1 5333 0.69x107> 0.986 0 0.57x107> 0.9848
MgAl-C-LDHs  60.13 0.10  0.8465 1.55x1072 0.8337  64.24 0.23x107 0.9450 0.86x107> 0.940 4
S 3k
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