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Fig. 1 Effect of pH on defluoridation efficiency by composite
defluoridation agent (=25 C, =2 h, w=4 g/L)
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Fig. 2 Effect of reaction time on defluoridation efficiency by

composite defluoridation agent (pH=3, w=4 g/L, 6=25 C)

23 BREFRINE RSN

Bl 3 B AR 52 G B sl 0 5 40 1 TR B 9t
o HE3 AL, ERREFIKHENT 3 gL B, B
S0 B o SRR D R P B IR B, e p(F)
IR 30 mg/L, BRHECRCET 90%, T ALY
WL B 25 BT 140 mg/g(w=3 g/L i) AN KT 3 g/L
i, BRACERKE TP, YR AIHEMN 3 g/L
HEINE 6 g/L I, 52 p(F ) 30 mg/L 220 R EFAE 12
mg/L, {HAFEWFEE 73 mg/g. X&H TR
HR) p(F BTGB 1 5 1) 7EBR SN I &/ 13 /L
IS, A e R R B 5 B AR IA 3 TR, B Uk e bl
S5 3% VAN o P B 0 PR R . MR T 3
g/L B, W p(F ) OB R BARKIKT, Wb s Y
(9K 5) ) QAR BIAE R SURI KA s 3, B
FACEFNE P p(F BB WT-ALE . fEA &K T
4 ¢/l J&, BRIBBHRIEAREALI. I, R

p(F)N 450 mg/L I, BREGHIAS IR HIAE 3~4 ¢/L
LT

300

100
g
2 90 1240
5 2
S 80F =
5 1180 2
= 70F = —Removal =
3 s—p(F) b
g 60f 1120 S
= <
Q (=]
2 50f [+
g 160
— 40

30 L 1 I | ! L 0

1 2 3 4 5 6
Dose of adsorbent/(g-L™")

3 S BRI T R B G R R B R R 1 5
(pH=3. =2h. 6=257C)

Fig. 3  Effect of dose of adsorbent on defluoridation
efficiency by composite defluoridation agent (pH=3, =2 h,

0=25 °C)
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mg/L, BRIEA 93%A IR ORFFR mi AT, B 36 W Bt
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Fig. 5 Effect of p(CI") (a) and p(SO,>) (b) on defluoridation

efficiency by composite defluoridation agent (pH=3, =2 h,

6=25 C, w=4 g/L)
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AT LR A B R 2 B A T I i

T3 b ECES 43 oAk T T R AL A AR A
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Table 1 Efficiency of defluoridation at different c(Zn2+) and
Zn loss ratio (pH=3, =2 h, =25 C, w=4 g/L)

p(Zn*H/(gL™") Defluoridation efficiency/% Zn loss rate/%

40 94.9 2.7
45 95.6 3.8
50 95.6 3.6
55 95.6 32
60 95.8 34
65 95.6 2.8
70 95.4 35
80 95.3 24
90 95.3 4.0
100 95.3 4.7

M3 1 af UL, 76 BRSO R IR B K R
2.4%~4.7%. BEITURFARFAL, X2 T BR R
WINERD, BREUEEED, D TR I,
B T BR O FE AR R . R, B SRR A R A
O, FEBR DR, RS AR R R

2.7 FmWR M 2%

IR RS FRMR BRIt R, A PR 20 L TR
BT #E, Bl Langmuir )2 565l W B il 25 7 F2 A
Freundlich &5 WPt Mz ke, an k0t

L S 3)

S Smaxb Smax

lnSzlnkF—i-llnce “
n

A pe AP I RSP HER BE, mg/L: S ik
WL AT A887 ST B TR PR B 255, mig/gs S AR IR IR
KB, me/g: b AT E ke F1 n(>1)4
ZRU R AR PR B R PR P TR R R
Bt p(F Y 4353 4 400 mg/L 500 mg/L. 600
mg/L. 700 mg/L. 800 mg/L. 900 mg/L KL,
FIL 100 mL, 43BN 4 g/L SRR, 1 =2 h.
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isotherm
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Fig. 7 Langmuir isotherm fitting plot (a) and Freundlich
isotherm fitting plot (b) of composite defluoridation agent

defluoridation
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®
Table 2 Langmuir and Freundlich isotherm parameters of

composite defluoridation agent

Isotherm model Parameters Calculate value
R 0.99804
Langmuir Sax/(mgrg ) 143.3
b/(L-mg™") 0.0335
R 0.88132
Freundlich kp/(mg-g ") (L/mg)"" 51.04
n 6
3 4k

1) W HEPTRET S S AL Ca HAFRFGILE
T B AR B U2 T AT W E pH=3. =90 min.
w=4 g/L Fll 6=25 ‘CHF, nREE W 1 p(F )M 450 mg/L
PR 20 mg/L fifi, BRECERIAE] 96%, BLEFRRH
FIBR A LA 108 me/g.

2) & Al Ca SEBRFUGNBRwMEREEASE, bt
PhE iR BRIREE AR SO B FIREE. Zn” IR SE
AU CIUWRBEXS BRI BAT m, AH 2 ik CT
(>800 mg/L)zxxf HW B R = A 2 sk i s, AR ]
RESE RN R T2 1K CU 5 F = 2R R 4% S8 4 B

3) & Al. Ca 526 B &0 10 BR 0d B4 &
Langmuir #2208 B, i K He I it fEak 1) 143.3
mg/g.

4) 7 Al. Ca EEBRHUN AL S WIAEE T HEATER
o oAb R, MR, AR D,
BERU N, e el e L, SR, & T
B FLAA TV AN ]
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Performance of Ca, Al-containning composite
defluoridation agent in zinc sulfate solution

LIU Zheng-wei, YU Xiao-ying, ZHONG Xiao-cong, YANG Fan, JIANG Liang-xing, LIU Fang-yang, LAI Yan-qing

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstracts: A novel Al, Ca-containning composite defluoridation agent was synthetized by co-precipitation method. The

results show that the optimum conditions to defluoridation from zinc sulfate solution (p(F )=450 mg/L, p(H,SO4)=160
g/L, p(Zn)=60 g/L) are as follows: pH=3, =90 min, w=4 g/L, =25 ‘C. The final p(F") is below 20 mg/L, the fluoride

ions removal efficiency is about 96%, and the adsorption capacity is 108 mg/g. The results show that only when the p(Cl")

is above 800 mg/L, the fluoride removal efficiency slightly descends to 93%. The p(SO,>") and p(Zn*") show no influence

on the removal efficiency, zinc loss rate is less than 5% during the defluoridation process. The equilibrium isotherm

reasonably fits the Langmuir isotherm model, and the maximum monolayer sorption capacity is 143.3 mg/g.

Key words: zinc electrowinning; zinc sulfate; defluoridation; Langmuir isotherm model
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