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Abstract A method for treating the fluorine ion and chlorine ion-containing wastewater with sodium alumi-

nate and lime was studied. The primary and secondary factors that affected removing fluoride ion by adding lime
were pH, fluoride ion concentration and reaction time. The primary and secondary factors that affected removing
chloride ion by adding sodium aluminate and slaked lime were chloride ion concentration, the ratio of sodium a-
luminate dosage and chloride ion concentration and reaction time. Under the best experimental conditions, the
content of fluoride ion in wastewater could be reduced below 2 mg/L, the content of chloride ion in wastewater

could be reduced below 201 mg/L and meet the national discharge standard.

Key words

I AR [ A X SROK B A BT T
RAR BB TS, A BRI 20 B A O 35 ) B8 (9 BT 2
B 7 — et e, HAT, & WK AL B 7 ik B8
U RRFINCIR S SPANFR it N i SN s VR
AR BETLRE L Xy kb, B T Ak
B, B IR KK 5 2R A B R Ik M B 1B
BB FER R, AR DR 225 R
(SR DTTE o TR BE UL I 2 A B 9, (Et A7 7E
IKIK BTG TE W8 B 2 /0N T 5 17 45 R 45 e
AU RS R AR S U R A RS
WK v S SRR S VL AR R AL 5 DU TE 1, i RS TR
LR K & Bro BORE J5 A s R 2F° + Ca
(OH), = CaF, | + 2 OH™ G T J2 /K oo UL Jig il
BT B o S EAE WL, 705 A A E B
MRS K R GE B R A7 b s oE ZER A8 B K
(9 S T R /N T 300 meg/Le AR A S
Z5EM IR EEREIFAZ W UL T E K
K TSR R AL G 2 A e R B ar LT

fluorine ion; chlorine ion; slaked lime; sodium aluminate

R M6 R B DR R e R T AT 2 R
JIRE A g ok G0 W e 3 5 5, LA B 38 ] 5] ke St
210 B0 SMAE o A, BSOS A i AT 0 T
H AT P9 A6 S0 T 1 R K Ak By i A D
BE VR R A R AN B IR B TG K B IR A
TR S I e FAR AR AT B AP R . QE S, ik ik
W3, — A RO . O Ag FhUTIE R : Ag
A CL™ AE R A= i xE ¥ 19 AgCl, 2 NaNO, |\ Li, SO, |
KF SE4R8 R FH bk 4 2l (RO R ER 4 & 5t R
/DM @H AT R ZERUER (A B
BEEAL B B AR B R S A A F A R A
KA PR GBS TR K AR B RO

% TR B b BEACR N IR ) AU R N 2 v

s B H#9:2011 -03 -21; f&{iT H#B:2011 -07 - 05

EEB N AP (1982 ~) B W05, FEMNFED LB L0
X TAE. E-mail;: gongxz007@ 126. com
w3l THIE &2 A, E-mail ; dingdxzzz@ 163. com



3158 ® o T

%6 5

ARSI A K L AN BR R AN E S Ak B Ak B
TR B TR K . ARSI S A1 K FLRAS R
AbBE SR TRV TR KRR TS S
B R

1 HREH %

:35W7F/
PRI A R R K . K I R
FRIEES T &9k 370,37 mg/ L 1 503. 4 mg/ L,
1.2 LWiAF SN

AR S 6 (8 AR R B AT A RS CaO (KT
JEE I E A2 ST R A RA AL AR 9% ) B
(KHEETHLE KRG ML THFFE T AR 90) o

AR S A A A T AL RS 721 R4y 6
it ; AL-104 7K ; PHS-3C A pH if;SHA-B {Hig
HKIBHEIR
1.3 L&t
1.3.1 %135

BT IE A8 R IEAT IE A8 52 56, 3 ok 1F 38 55 56 ff o
S 1 B8 SR

(1) B 2R 7K B il 6 B A v 00 W, A A
KH,, 5% KB SRR, B SEI i 24 I & FiK
W AR 3 R 5 KT IEAC S . i JE
F S 16 45 B A S i TR PR e R 2R

(2) i B e 7K L 16 3 A o 588 TV T,
AR E IS FAL S 5 2 % KB e SCHRH, B 58
B r Z A R AR, AR S g e 3 KR S K EEfT
EASSE o A M I 5T 2 00 4 R E SR 1 A T
EN S-S
1.3.2 % 2345

A I A8 S0 A 0 Rl S8R T, R AT A
R, TS H S 06 19 S5 A R e PR 2R 1 e fE S

1.1

5 25 AT o
O R B K, 12 B 1o 0 1Y fe
LRI AT KL o

QR IR K, 12 B 10y 2 1Y fe A
SRR AR I B R R I A A A A i
1.4 MENE
(1) 3RS 7 B I A2 < R FH 90 o0 e ol B 3k o
(2) A E T I E <R A R AR DUBE i

2 RWER
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Table 1 Orthogonal table of treatment

fluorine ion by adding lime

H % G JE (mg/1) pH SR B[] (min) - SEEG 25
1 100 8 s 95.23
2 100 9 10 99.35
3 100 10 15 99.43
4 100 11 20 99.73
5 100 12 30 99. 81
6 200 8 10 94.31
7 200 9 15 99.52
8 200 10 20 99.71
9 200 11 30 99.78
10 200 12 5 99. 65
11 300 8 15 91.21
12 300 9 20 99.45
13 300 10 30 99. 66
14 300 1 5 99. 47
15 300 12 10 99. 44
16 400 8 20 90. 21
17 400 9 30 98.45
18 400 10 5 98.86
19 400 11 10 99.17
20 400 12 15 99.24
21 500 8 30 88.31
22 500 9 5 96. 41
23 500 10 10 96. 66
24 500 11 15 97.47
25 500 12 20 97. 64
T, 493.55 459.27 489. 62
T, 492.97 493. 18 488. 93
T, 489.23 494.32 486. 87
T, 485.93 495.62 486. 74
T, 476. 49 495.78 486.01

K, 98.71 91.85 97.92

K, 98. 59 98. 64 97.79

K, 97.85 98. 86 97.37 "

o T=Yy.
K, 97.19 99. 12 97.35 by

K 95.3 99. 16 97.2
R 3.41 7.31 0.72

R AR A 2 1 K /IN BT 0, 52 i) 7 = Yk W) R < pH
B > FHk B > [ v i [A] o
2.1.2 BREFHGEABRASBFTEXER

HR 4 B o A TS R AT A KR LA R
BB 200 mg/L, SRR Eh R In i 80 mg, Ay
PRAZ N 160 mg, 52 I [8] 24 5 min,

iR S NGNS A oS
TURBE > SRR R AN A KB > g B[]
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Table 2 Orthogonal table of treatment chloride 65 —*— MRLBINE 420 mg

ion by adding lime and aluminate

W% AR FWRE R+ AA K R SC5
(mg/1) (mg) (min) £
1 100 10 +20 5 59. 48
2 100 20 +40 10 55.23
3 100 40 +380 15 51.19
4 100 80 + 160 20 45.56
5 100 100 +200 30 40.78
6 200 10 +20 10 55.43
7 200 20 +40 15 61.32
8 200 40 +80 20 60. 09
9 200 80 + 160 30 58.35
10 200 100 +2 008 5 57.45
11 400 10 +20 15 30. 56
12 400 20 +40 20 50.33
13 400 40 +380 30 60. 25
14 400 80 + 160 5 58.43
15 400 100 +200 10 56.22
16 800 10 +20 20 38.9
17 800 20 +40 30 45.34
18 800 40 +380 5 50. 13
19 800 80 + 160 10 58.43
20 800 100 +2 009 15 55. 67
21 1 000 10 +20 30 36.87
22 1 000 20 +40 5 40.32
23 1 000 40 +80 10 46. 14
24 1 000 80 + 160 15 50. 89
25 1 000 100 +200 20 54.45
T, 252.24 221.24 269.97
T, 292. 64 252. 54 262.72
T, 255.79 267. 8 264. 84
T, 248. 47 271. 66 250. 1
T, 228. 67 264. 57 230. 18
K, 50. 45 44.25 53.99
K, 58.53 50. 51 52.54
K, 51.16 53.56 52.97 "
_ T=y,
K, 49. 69 54.33 50. 02 “
Ky 45.73 52.91 46. 04
R 2.8 10. 08 7.95
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Fig. 1 Removal of fluorine at different pH
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JE A 10 .20 1 80 mg B, 4 7 25 B S A [A] (1) 38
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Fig. 2 Removal of chloride ion at different reaction times
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(2) F JR ZL R0 BR IR A 25 B 0 0 D 3
4Ca’" +2A1’" +2C1° +120H " = Ca,ALCL (OH),,
Lo MRS 25 A Hh AUA R A5 5 AR IR 4N Y 80 He
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