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Fig. 2 XRD pattern of MgO-LDH
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Fig. 5 Effect of initial pH on defluoridation efficiency
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Fig. 7  Defluoridation isotherms adsorption curves of
MgO-LDH

Table 1 Adsorption isotherms equation parameters and coefficients of MgO-LDH

Temperature/ Freundlich Langmuir
K Ky/(mgg ") n/(L'mg ") Gma/(mgg ) K/(L'mg) R
303 1.6368 2.19 0.9453 16.52 0.05272 0.9992
313 2.6001 2.77 0.8637 15.06 0.1213 0.9983
323 3.5620 3.21 0.9134 16.10 0.1778 0.9982
333 3.6324 3.23 0.6904 17.06 0.1419 0.9985
T2 AR R A8 7 b
Table 2 Comparison of adsorption capacities of different adsorbents for fluoride
Adsorbent Maximum adsorption capacity/(mg-g ") Ref.
Functionalize pumice stone 41 [16]
Hydroxyapatite 9.369 [17]
Modified chitosan 3.72 [18]
Meso-structured zirconium phosphate 4.268 [19]
Bone char 6.66 [20]
Laterite 39.1 [21]
Magnesia-loaded fly ash 6.0 [22]
crystalline titanium dioxide 0.27 [23]
MgO-LDH 17.06 This study
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Table 3  Adsorption kinetic equations of MgO-LDH

Kinetic model Equation

Pseudo-first-order kinetic®*! In(Q,-0,)=InQ, -kt

t 1 t
Pseudo-second-order kinetic® —= + » =0,
Ql k2 Qe2 Qe
Particle diffusion kinetics model® 0= kpt0'5 +C
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Fig. 8 Effect of initial pH and adsorption time on adsorption
amount by MgO-LDH
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DUSEVEA e MgO-LDH W R R4 41 X6 A5 42 e WL B
fit; 76 pH b 6.40, BEINE A 10 g/L, HE 333 K4
AR SR I B B T IA 16.60 mg/g

2) MgO-LDH 5 B 245 & Langmuir T b 45
HaC, AR REGIRT 099, FONPLIR IR &
4 17.06 mg/g.
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Table 4 Kinetic model parameters for adsorption of fluoride onto MgO-LDH at different initial pH

Pseudo-first order

Pseudo-second order

Intra-particle diffusion

PHO o0 0 k! N N o/ , ! c/ 2
(mgg') (mgg') min’ (mgg!) (mgg') (gmg min") (mg-g 'min"') (mgg)

530 2328 4007 0.008521 09919  4.132 4007  0.003929 09907 00799 19025 0.9890

640 4109 4544 002072 09628 4773 4544  0.005976 09901  0.1183 1.5545  0.9756

720 3772 2.802  0.001151 09154 3.184  2.802  0.002517 09584  0.0961 02935 0.9668

9.15 3918 2652 0001151 09317 3.086 2.652  0.002214 09314 0.097 0.1349  0.9588

11.05 3.868 2092 0.0006909 0.7941 2411  2.092  0.003691 09530  0.0757 02471 0.8802
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Deflouridation efficiency of MgO-LDH prepared by
double drop co-precipitation

WANG Ai-he"?, ZHOU Kang-gen', LIU Xing', CHEN Quan-zhou', LIU Fang'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. School of Municipal and Mapping Engineering, Hunan City University, Yiyang 413000, China)

Abstract: The magnesium oxide layer double hydrotalcite (MgO-LDH) was prepared by double drop co-precipitation
using magnesium oxide as magnesium source. And it was applied for the treatment of wastewater containing fluoride.
The influences of initial fluoride concentration, pH and adsorption time on fluoride adsorption using MgO-LDH were
investigated by the batch experiments. The experimental results show that the adsorption capacity for fluoride is affected
by the adsorption conditions. The suitable adsorbent dosage is 10 g/L, the suitable pH of MgO-LDH fluorine adsorption
is 6.40. The amount of adsorption increase with increasing the temperature. The adsorption capacity of the adsorbent for
Fluoride is 16.60 mg/g at optimal conditions. The kinetic data show that the pseudo-second-order model
(R?=0.9314-0.9907) can better describe the characteristic of the adsorption kinetic than the pseudo-first-order model
(R?=0.7941-0.9919). The results from the Intra-particle model also show that there exist two separate stages in sorption
process, which are external diffusion and the diffusion of inter-particle. Langmuir and Freundlich isotherms were used to
fit the adsorption equilibrium data, and it is found that the adsorption process follows preferably the Langmuir isotherm
adsorption model, which indicates that the adsorption mainly occurs in active region on the surface of MgO-LDH and
belong to the monolayer adsorption.

Key words: MgO-LDH; wastewater containing fluoride; adsorption isotherm; adsorption kinetic
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