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Fluoride Adsorption form Drinking Water by Granular Lanthanum Alginate

HUO Yakun' DING Wen-ming' HUANG Xia®
(1. College of Chemical Engineering Beijing University of Chemical Technology Beijing 100029 China; 2. State Key Joint Laboratory

of Environment Simulation and Pollution Control Environmental Science and Engineering Department Tsinghua University Beijing
100084 China)

Abstract: Granular lanthanum alginate was prepared by dripping solved sodium alginate into lanthanum chloride solution. After washed
and dried sorbent with 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 ™.

Key words:granular adsorbent; dinking water; fluoride removal; lanthanum alginate

1112

<< >> 1 13

1.0 mg/L N
7700 °
3 4 5
6 ; s N 12010-0131; 120100427
(09KO04ESPCT) ;
N (20097X07425-0606)
10 : (1983 ~)

E-mail: huoyakun@ 126. com
N N * E-mail : dingwm@ mail. buct. edu. cn



11

2819

1
1.1
( )
2% (
) 0.2 mol/L LaCl,
( )
1000 mg/L  F~
105 2 mg/L F~
1.2
2% 250 mL 0.2 2
mol /L LaCl Fig.2  Photo of lanthanum alginate
3
LaCl, 14 P
15 3+
LaCl, La ) .
q=V(c; —c)/m €))
1 La -
( ) q (mg-g ')V
(L) ¢ ¢
( ) LaCl, .
e L .
48 h (mg ) m (2)
N -pH N
3 ~5d. P
F- pH
« >
ICP 25% )
( ). 1~1.5 N
JSM-6360LV (JEOL
mm
1.2 g/ml. Inc Japan) SEM
Ho o EDX
PIC-8
2
2.1
10 250 mL 1~10
1 100 mL 10 mg/L  F~
Fig. 1 Chemical structure of lanthanum alginate 3~5 ( 6 mg)
10 min, 30 miny 1 hy 2 h.4 h, 6 h. 12
1.3 hy24 h.48h 72 h 1~10
250 mL F- ; F- 5
100 mL F- mg/L. 2 mg/L 3
2 h 90%
25°C 180 r/min. 12 h 95% 24 h



2820

31
3
5.15.0.92 . 0.33 mg/L. s
@) . ) ‘
3)
d(c —¢))/dt = k(c -¢,) 2) 4L
_ - _ )2 . * 10 mg/L
d(c -c¢)/dt = k(c - ¢,) (3) P . Sman
o7 ! B = 2mg/L
k ¢.(mg*L°7) ) — DR
1. 3
! ® o A
0 ! ! ! ! il ! i
0 10 20 30 40 50 60 70 80
16 th
2.2 pH Fig.3  Adsorption kinetics of F on granular lanthanum alginate
1
Table 1 Adsorption kinetics model parameters
/mg + 17! k/h! ¢, /mge L™ R? k/mg+ (L+h) ! ¢./mge L' 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
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Table 2 Adsorption isotherm model parameters
Langmuir Freundlich
q,, /mg* g™ b/L* mg™! R? k n R?
pH =4 197 0. 401 0.931 59.1 0.349 0. 896
pH =5 122 0. 827 0.927 53.6 0.247 0. 879
pH =6 109 1. 00 0.935 51.6 0.222 0. 824
pH =17 97.8 1.11 0.948 47.4 0.219 0.811
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Fig.6 Effect of co-existed ions on F adsorbed by granular
2.5 lanthanum alginate
La
7(a) 7(b) 3 EDX Cl
Cl F
La EDX
Ccl™.
F- La Cl F Cl
ICP Cl 6.15 mg/L
La F~ Cl°



2822

31

pH
pH
OH" 17

La OH "

nR-Na + LaCl, —R, A HLa-Cl,  +nNaCl

R,1La<Cl,, + OH — >R dLa- (OH),, + Cl°

R4LaM, + F-——RdLa-MF + M~

R4LaM, + 2F ——R-La¥, + 2M~

R,La-M + F ——R,dLat + M~

n

OH"

=1 2 M =Cl" OH"

Cl™

(b) B IS

Fig.7 SEM images of before adsorption and after adsorption

3 EDX 1%
Table 3 EDX analysis before and after adsorption/%

C 16. 67

25.26
La 40. 95
Cl 17.10
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38.70
10. 47

23.04
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