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Preparation of Modified Red Mud with Aluminum and
Its Adsorption Characteristics on Fluoride Removal

WEI Ning LUAN Zhao-Kun WANG Jun® SHI Li ZHAO Ying WU Jie-Wei

(State Key Laboratory Environmental Aquatic Chemistry, Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085)

Abstract: Red mud (RM), a waste tailing from alumina production, was modified with AICl; (MRMA) and heat
activation(MRMAH) for the removal of fluoride from water. The adsorption efficiency and the influences of various
factors were investigated, such as reaction time, pH values and dosage of adsorbent. The results showed that the
capacity of adsorption of MRMA and MRMAH at 200 “C were 68.07 and 91.28 mg-g™', respectively, which were
much higher than that of RM with 13.46 mg-g™. The fluoride concentration after adsorption was below 1 mg-L™
according with national drinking water standards. The Langmuir isotherm was the best-fit adsorption isotherm
model for the experimental data. The solution pH values affected the removal efficiency significantly, and the

highest removal efficiency can be achieved at pH value 7~8.
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Table 1 Composition and properties of RM used

Si0, Fe,04 ALO; Ca0 and MgO Na,O K,0 TiO, Ignition loss
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Fig.1 EDX report of red mud and modified red mud with aluminum
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Fig.2 Langmuir isotherm plots for fluoride adsorption

H 2% 2 WL 223 200 CHRT e el 1 ik e Wz B

1
0 100

F2 ®EHM Langmuir FRERSH R

Table 2 Langmuir isotherm parameters for fluoride adsorption

Adsorbent 0o/ (mg-g™) b/ (L-mg™) R
RM 13.46 0.004 0 0.985 2
MRMA 68.07 0.007 8 0.991 9
MRMAH-200 C 91.28 0.005 7 0.997 3
MRMAH-300 C 59.85 0.008 2 0.995 4
MRMAH-400 C 40.83 0.007 5 0.991 8
MRMAH-600°C 29.71 0.005 7 0.987 6
MRMAH-800 C 27.95 0.004 9 0.994 4
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Table 3 Parameters of pseudo-second-order fit curves of fluoride adsorption

C;/ (mg-L™

Pseudo—second—order fit curves

q./ (mg-g™) R k / (g-mg™-min™)
3 1.890 0.997 9 0.013 9
5 2.963 0.998 3 0.022 2
10 5.865 0.998 2 0.008 6
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