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Abstract

Excessive fluoride (F) content in water bodies can seriously affect human health, so there are
strict standards for the discharge of fluoridated wastewater. In this paper, the fluoride ion con-
centration decreased to about 0.2 mg/L after the treatment of industrial wastewater by the
three-stage process of lime emulsion + defluoridation agent + adsorption. However, it was found
that the fluoride ion concentration of water samples increased after defluoridation. This pheno-
menon was related to the defluorinating agent added. Al and Fe ions in the defluorinating agent
would cause large deviations between the detected values and the true values, while the masking
agent added to the detection has a limited effect. The change of temperature in the presence of Al,
Fe and Ca ions would also affect the detection of fluoride ions.
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1. By

WP RMNEFIRMMETCRZ —, (HBEEFBARS G RRERE, GF S MR, EERAK
PAEFRAE(GB5749-2006)) KE I AEVE R K S m A i s il BN 1.0 mo/L 2], (I57KERG HEBUR 1
(GB8978-1996)) i i& BALMIHEM—Zeh5vE Sy 10 mo/L [3]. BEE HAL TEAT I BoE R 8, RESEIEK
HE R RSB IN, X T8 SRR M E LR A 2 4] [5].

TE R P 2 S T PR K PR A B S P v, 368 5 SR RS e 300 94 7 3 38 B3 2 /K R 9 5 1 1) E 1 6]
[7][8]. — &P R &GN KA, RIS (Ca) &+ 5 %S T RS UTTE SRR 3. T3 A5 0T
VE RV EAHBUBOR, TR MR R A A DI DL T, 90 T ISR FIR AT BB IA 2] 10 mg/L [7]. AT 5K
PURFEBRA, 1ERAARILBREI T2, @ RIS HEAD. 2Fe)E4)E B T MMRHEACE A& ML
B RARREE)IATIRE R BELES, BN EHER. SRESTHRERNE, SS8RET
Rk B 55 Sk B U K 22 o RS NAE BRI A A I 2 8L, AR Fe™ S x i il =
A R[]

ARSI AR I T A AR = e R R A P R R S SR A O G, 38 T R R B 4 T =
& HURRERE] 0.2 mo/L. WIS MEKE — BN EIEHE G, HIUHE FIRERS K EN, s saE
e ARSCKSHZBR R L ZHAT 0T, TRARFLREF AN Ca. Feu Al B il B AR b S 2 5 s 1
WA, DAR BIFRE KB AR, ORI SRS -0 5 45 SR (0 v v 2R ot

2. MM 5ERHE
2.1. Lt
WA A, RS, RAMILEPAC), RATIELPFS). BIRE . ML, 1 BIRMNEN
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yMrats S K N E B K.
SEIGAN S : PXSJI-216F M Tt (LA RIS A IR AT S IR PR s Ak TR H R Ak
HI AT RS . 525 pH iRZE. T RFAE,

2.1.1. SEIgIKH
SR KEER B TR A Tk, R TS, WA =FAME MR A BRI, P24 r R
5 UK 7K (F > 4500 ppm, pH > 12).

2.1.2. F BFHESRNEH
P E T RT-HERR AR — & B0 Hral NaF, Be il s =100 & 805 TR EEA 10°mol/L 245 bR ER, b
HT RO F .

213 BREFREADESNR(TISAB)RFIE
FREUHH RSN 85 g, — /KT 2R AN 58.8 g, VAT 800 mL Z&i8 K i, I 5 BRVA WY pH 4 5.0~6.0 2 /],
ARG MBS 1000 mL.

2.2. SKBTE

BCE A B IS ROK B e i 08, KBRS LA R . Oy 7 SEEA A LB S e
ROR, FI ARG ER R KRR pH SN 7~8. INANAKEL, Sk B R ig, I B UCk KR pH i34 7~8,
MAREGEMB S REMRENE SRR afirt. BE. dign, EEEn D R, S84
JE B

2.3. TR E

ME T TR B Tk Bt A, LA TISAB B WONTRRGY], £ R MKETEEN, Fik
JEE P 706 505 S B e S LS 2R PR AR DG . B IR IR B AR A SR, RTRERE S pH R ES T
R IR, 28— ) F A 25 R v v ol S B A AR R I ZKRE pH 158 5~6 2 1],

3. SLIRGR
3.1 FKBRERAETFSE

SEEKFER BT A0, BR L ZAAKIRR + BREFIRR + BRI =% 17

F 1 NGRS TrbRmUE, ARPERHEE TR, MBS VR AR L 5 — DRSS,
B EEH 4517 mg/L FE(KE) 11.52 mg/L, #EHAKABAGRRIBRBACR, XE6 TEENSE T,
FER 5 5B T Y BUORACES BIUTUE , (R GRAG S I FE AR BB, 1985 B T 7E AR BE B U A2 P 1A
AR, %2 THERAEF A —ER PAC 5 PFS IR & EM, R, BRRAWIM L g, WIHL%E
TER, 3 TR PR 2.52 mg/L. e &l S A0AR/NER 4 h IR fS , BUES 7 1R B R I BE IR 2 0.2016
mg/L.

JEEMT R, BREEARE EK, EE B E, R TIRE T NI, GRAIE
AKOKFARAE , (RS =X i BR A L7 J5 K FEEAT RESER I . sl 2 o, B i skt 2670 i A 2B
B SRR A KRR DA S A BRRUE B R 16 h JE ARSI /K EE, MR CUE H, IX PR E O R FIKEE, 46
BT U I 1) B SE KT AN TR B, 23 BICE 72 he 48 h JE U AR EE AR 1 mo/L, JHAE 312 h J5 1Y
#Hid T 5 mg/L.
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Figure 1. Change in fluoride ion concentration of wastewater after
different defluoridation processes
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Figure 2. Change in fluoride ion concentration of water samples
with time after defluoridation
2. BRERKFER RS FHIRERERE K

HEBR R SRR W & A MR AR RS SR RS, s, N ERIEOHAT T GC-MS 4T, 4y
T /KRR S RA N 8+ Ll U T IR ER, S &E8 0.03%, HARMUE FIRESAE, U ERA
HLAIAS A2 R0 3 TR P AR A ) = 2R A

DR FERR R LT R BT A P PR A R RS S K ARSI, FERC I 3 47 50 ml 2 SR AR AR (R vk
£ 354 0.9219 mmol/L, 0.9188 mmol/L, 0.9110 mmol/L) 1, 4570 0.9 mmol 1 Al. Fe. Ca B 1(i#
FERE/NT S5 ALY Ksp), FFRFERAG I &2 T

32. ERIRERBRMEET

Wik 3 For, 75 & SR AEE R I Al BT 5, 803 A IR FE B 0.9219 mmol/L R T F4% £ 0.3572
mmol/L, FFBEE R K FFS: R, W& 24h GaTRE. REARTHEBRTHEE F58E 72k
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Figure 3. Effect of adding aluminum ions to NaF standard
solution on the detectable content of fluoride ions
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Figure 4. Effect of adding iron ions to NaF standard solution
on the detectable content of fluoride ions
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Figure 5. Effect of adding calcium ions to NaF standard solution on
the detectable content of fluoride ions
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Figure 6. Detected concentrations of fluoride ions at different tem-
peratures after the addition of aluminum, iron and calcium ions to
NaF standard solutions
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H1 ] 3~5 ZDHEARTE A e =Ml T A G TR R IR AR AL, SeTHRAERRR, X
R TAIN AL Fey Ca B Ja R B VIR F B TIRE, H Al Fe BT L Ca &1 52k RN
FEARE .

M6 AT s AN AL Fey Ca B1Ja (5 PR AE IR, RS 1 R0 A P2 42 B 6 BE () 7 v T
BEAR, IXAARAL S P 3~5 ZLHE Py i (A B v g =S AGr I B 1] i S8 3 N A TRLBE A — 8. R R
ESEISE A TIREGE, BT IREEAR; B M PRSI =R R, S T IR T s AR
AT, I T AR B P

Fe. Ca f7fEM J & 1 ik LML SN &, i 6. K4 Fe. Ca &1 5 F BT A 1EREL
59, WRHIEK FETRE, BEATSRIKKEE, FET5 H TGRSR HF, 550
TR LR AN Al T 5, IR TR RN, BT LSRR R S0 T R AR LN
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1) SRR KK (F > 4500 mo/L) & A K FLBR A + BRIBUTIBRA + WRBR BRI =2 T3 b8
AT LAREAR 2] 0.2016 mg/L. £ AbFR 5 1A 0% /KR 55 B A5 B ) TR AR A g 3G o, 72 h J5 3K 2 1 mg/L.

2) EHEIREARNE BTN BRFES RSB T A, BAAIIAT TISAB VAR MG, HI
TERAIR. Al Fe BSFREMAECR, Ca B FIE/N.

3) MRS TR, KEERAAE Fe BT5 Ca B, BT & s 7 Bk R B K
ERK, XEREASE, RETE5ERETERSHEGH K.
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