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Fluoride Adsorption form Drinking Water by Granular Lanthanum Alginate
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Abstract ; Granular lanthanum alginate was prepared by dripping solved sodium alginate into lanthanum chloride solution. After washed
and dried, sorbent with 1-1. 5 mm diameter, 25% (' mass fraction) La content was made and applied for fluoride removal from drinking
test. Adsorption performance such as adsorption rate, adsorption isotherm, pH and disturbing ions effects were tested in batch
adsorption. The changes of adsorbent surface and the solution composition before and after adsorption were also studied. Results showed
that the adsorption rate was fast, fluoride concentration trend to stable after 2h reaction, and the adsorption rate fit for pseudo second
order equation. The adsorption was significantly affected by pH and some disturbing ions, optimum pH = 4, phosphate and carbonate
reduced adsorption. Adsorption isotherm fitted Langmuir equation well; the max adsorption capacity was 197.2 mg+ g '. SEM
photographs of sorbent before and after adsorption showed significantly different surface morphology; EDX composition analysis of
sorbent surface and solution concentration changes before and after adsorption showed that ion exchange take placed between solution
F~ and sorbent surface C1~ and OH ™.
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Fig.1 Chemical structure of lanthanum alginate
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Fig.2  Photo of lanthanum alginate
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Fig.3 Adsorption kinetics of F on granular lanthanum alginate
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Table 1 Adsorption kinetics model parameters

1ot A 24
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/mg - L7 B/ c./mg - L~ E/mg -+ (L-h) ! c./mg - L7 R’
10 0.623 5.22 0.978 0.631 5.12 0.982
5 1.60 0.988 0.930 2.43 0.943 0. 964
2 0.723 0.407 0.944 1.51 0.357 0.974

B8 4~ 250 mL ¥RMETE I Ar5 N 1 ~8,% A
JIA 100 mL W1 4G 5 mg/ LW F~ %, FH# HCI
FIFG NaOH B %W pH 4 3 ~ 10, FRMA 3 ~5
RLFR E B0 (R 29 6 mg) fHIR IR 24 h J5, U
WA E ISR F v B JF 1153 F0 W B 5. 45 2R
W 4 Fros , Wb A pH S 436 KR/ pH (E
W F 2t 359 A A R JBE 1) T e 3 T R ) R
T PR 43 Ay A i 5 A B, G T 980 1 O B AE
M EZRE TR F 5808 B4 59, pH
Mom KPS S O BE, 55 F KAERES,

80 |
75+

70

60 .

55 \\_/-
L L L

pH

Q/mg-g™

E 4 pH X 0% B 5952 A
Fig.4 Effect of pH on F adsorbed by granular lanthanum alginate
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Fig.5 Adsorption isotherm of F on granular lanthanum alginate

k.n HICE N Freundlich i £, o7 FH 2 Foks 50 %f 52
BB AT LS B B R SR IR 2, R S5 R
7RSS U R AT 45 Langmuir 58, 154 B 0% B 1o 7 B
1) F B0y 7 R W B JF HAE pH 4 ~7 JWHE N, &
R A i pHL f 3 A i B L -
2.4 AFE TR

B6 A~ 250 mL SRLEIE R, b5 o 1 ~ 6,4 H I
A 100 mL #J U 5 mg/ LIy F# 1 S MA L
mL @& 2K A 28 S ke, 2 ~ 6 523 331X iz
A1 mL % 3 05 1000 me/L#Y -+ 3 B 7 % W
Na,HPO, .NaHCO, ,NaNO, ,NaCl I Na,SO,, f J5 4
BN 3 ~5 R BRI HE R (K2 6 mg) , fH IR Ik %

x2 WMERERESY

Table 2 Adsorption isotherm model parameters
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lanthanum alginate
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iy J5f W Jg ¥
C 16. 67 35.29 23.04 44.63
0 25.26 38.70 30. 39 44.20
La 40.95 10.47 42.78 7.17
cl 17. 10 15. 54 0 0
F 0 0 3.79 4.00
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