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Abstract: In order to solve the problem of excessive fluorine ion in fluorine-containing wastewater, porous spherical
activated MgO (PSAM ) defluorination agent was prepared by using homogeneous precipitation. The preparation fac-
tors effecting the fluorine removal performance of PSAM were investigated and the optimum preparation conditions
were obtained. Through the static adsorption experiment and characterization analysis by SEM \EDS .BET . XRD be-
fore and after defluorination, the fluorine removal mechanism and regeneration effect of PSAM was discussed, and
the treatment effect of PSAM on actual fluorine-containing wastewater was analyzed. The experimental results
showed that, the PSAM had the best defluorination performance when prepared in the conditions of n[ CO(NH,),]:
n( MgCl, - 6H,0)=4.5:1,V(PEG400) : V( 55 )=3:20, reaction at 110 °C for 2 h, and calcination at 450 °C for 2 h.
When the initial fluorine ion mass concentration was 9.9 mg/L, the adsorption capacity was 18.72 mg/g, the defluori-
nation rate could reach 86.14%. The pH , of PSAM was 11.82, that meant it had high fluorine removal performance
with pH range from 2 to 7. The adsorption was well described by Freundlich equation and the pseudo-second order
kinetic model. The defluorination process of PSAM was multi-layer heterogeneous chemisorption, and the fluorine
ions were removed by replacing active points on the surface of PSAM by ion exchange method to form chemical
bonds. PSAM had a better treatment effect on actual fluorine-containing wastewater, and the fluorine removal rate
was increased by 83.19% and reached 95.83% compared with that of traditional magnesium oxide. After 5 cycles of
regeneration, the adsorption capacity decreased from 13.31 mg/g to 8.35 mg/g.

Key words: fluorine-containing wastewater; porous spherical activated MgO ; adsorption; adsorption isotherm ; ad-

sorption kinetics ; regeneration
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Fig. 1 Effect of n(CO(NH,),) :n(MgCl-6H,0)

on fluoride removal performance of PSAM
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Fig. 2 Effect of PEG400 addition on fluoride
removal performance of PSAM
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Fig. 3  Effect of reaction temperature on
fluoride removal performance of PSAM
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Fig. 4  Effect of reaction time on fluoride
removal performance of PSAM
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Fig. 6 Effect of calcination time on fluoride
removal performance of PSAM
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Fig. 7 SEM analysis of PSAM before and after fluoride ion adsorption
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Fig. 12 Isothermal fitting curve of adsorption of

fluorine ion by PSAM

A P& 12 A] 6T, 405 T A 298.15.308.15.318.15 K
' Langmuir 5 Freundlich %l & B # LA — 5, H
Langmuir 5 Freundlich iX 2 F AL G152 1) SR & S
BNER 1R, ASTERRJE R PSAM BR 3 1Y Langmuir 5% 7Y
P4 ZBCR S35/ 0.908 2.0.938 0.,0.937 8, 1 A [7] 4%
1 °F PSAM % %Y Freundlich B8 R* 43 51 5 0.998 4

0.998 7.0.997 1, ¥ K T X [ it B T Langmuir £ £ 1)
R, 304 B S A, U6 B Freundlich 15 %0 A8 55 4 #b 4 34
PSAM W Bt U ik 72, B PSAM 12 B 96 Bl 46 22 2 A1)
W B (8 R PE o Freundlich 155 %) m B, 6 %5 Ik 5 19 364 i
B, 33X 6 HT PSAM W B U TSN, THIR SR AL T
PSAM X 5 25 1 W B 5 T 1/n 6 0 ) 1 22 0], 138
PSAM 5 (B 7 55 F1 7 i, W B4 5 R A7

x1 MHEREBESH
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T/K qmn/ B,/ 2 Bv/(mg'gil' 2
T -1 ey R
(mg-g™) (L.mg") (mg-L7") )

298.15 56.63 0.35 0.908 2 18.56 0.36 0.998 4
308.15 60.39 0.38 0.9380 20.42 0.35 0.998 7
318.15 64.59 0.36 0.937 8 21.50 0.36 0.997 1

2.5 WMz HE

FEW) b T T B R 4 A 510 mg/L B, SR
FH e — 20 8l g 2 RN — 9% ) 71 2E B X PSAM B 31
BTG LG 25 R IR 13, A S 8L £ 2.

14r
12_ ;---4--“0-”0 -------- [ o
10 -
T 8 g o e -
&
E 6t
g
g 47 = 5mg/L
= 5 o 10 mg/L
"l — W
------ s CE
Y - . . . . . )
0 50 100 150 200 250 300

W Bt e 1 /min
B 13 PSAM IR MBI 30 51 5 R 1A fh 2k
Fig. 13 Kinetics and fitting curve of fluorine adsorption by PSAM
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Table 2 Adsorption kinetic parameters
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W =9 8 )2

F/(mg-L™"
fmg-L) q/(mg-g™") k,/(min™") R’ q/(mg-g™")  kJ(gomg"min™")  H/(mg-g™" min™") R’
5 7.52 0.18 0.994 9 7.81 0.045 2.73 0.996 8
10 12.24 0.17 0.984 4 12.75 0.025 4.10 0.998 2
H P13 AT, ) 46 RS 1 A R 0 R 5 12.56 mglg. R 203 xS 8l J,2 Dk E
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47 I 2 B ESF ] A28 A PR 1, B 38 0 ik 2%
) 60 min B PR 15 20 25 7 7, W B £ 43 01 3k 3 7.67 .

L W BB 4 T — G Bh T E B G RP AR
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