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Abstract

Fluoride has a significant impact on human life and environment. In the fluoride removal process
of industrial wastewater such as steel mills, the coagulation and precipitation fluoride removal pro-
cess is widely used. In order to study the application of coagulation precipitation fluoride removal
in steel mills, Shenmei high-efficiency fluoride remover is taken as the test agent, and the produc-
tion wastewater of a steel plant in Ma’anshan is taken as the treatment object for practical applica-
tion research test. First through the indoor small test, the optimal fluoride removal effect of Shen-
mei fluoride removal agent A is selected. Then, with the small test results as the guidance, the prac-
tical application of production test research is conducted in two sets of fluorine removal systems in
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a steel plantin Ma’anshan. The results show that in order to meet the requirements of effluent index
(fluoride content < 30 mg/L), the amount of fluoride remover of 1# system should be controlled at
2500~2700 mg/L, and the amount of 2# system should be controlled at 8000~8500 mg/L; the dos-
age ratio is: (60~80 mg/L agent)/(1 mg/L fluoride).
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R BR B & AT S — PR AL B, R — b 1 % K BB 7 & B %I 7E 30 mg/L LA T
Horf 1R R G0 R & K A e OB, B4 3EEE 108 50 méh, 4% /~F 6200 * 2200 * 3500
mm. BEKZ BRI 25 R T K 208 Mg . KRR E N 60 mdh, HEACHTE R RIBIERIK, KR
NI IE YA, #ES T & AE 40~60 mg/L.
2RI AG RS AREIRAERE, Wit BEE S8 30 méh, 154 ) 9000 * 3200 * 4200 mm. i#EsK
LU BB BB R, 2R . RMRUTIEM . K. BRI E N 30 m¥h, HEK N E T
RIEK, KBRS 15 B AE 120~200 mg/L.
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Figure 1. 1# Process flow chart of the fluoride removal system
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Figure 2. 2# Process flow chart of the fluoride removal system
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Table 1. Statistics of water sample indicators

=1L OKEHERRGT

IURE AT A AP E (ma/L) pH
UHBR I R G0 2N S B A 3R 7K TG (8375 WA 60 7.7
2R AR HE SRR B K AR SRR/ TN 160 7.8

45, R SE

@© HUCETAS 2000 mL Bedf, HKFEREST, 43 HL 2000 mL 7KAE TRt

@ 43 BEAT AR G500 B FE IR, IR AR 5 HEAT S0k i b, 27 SRR R IR A o B
#] 5 min;

@ WA SE, MEER pH E, RIEWR pH [E2EBE 6~8 (I ATELLEH, FZHRsm pH
[l % 6~8 /£ 47);

@ SRJEHN 2mg/L I ES T PAM Bk, $HiHE 1~3 min J&, #5E U 30 min, B ROHEAT A 4

DOI: 10.12677/aep.2024.146159 1249 N RI R Y


https://doi.org/10.12677/aep.2024.146159

TERRR 2%

HR A
H: WHRARZARAEAMELTZ, RI\EIGLHRTEER, FEMHAET PAM Bk, BERidiE
AU SRR AR R B R

4.6. MIEHIES 4
XFPRGUKEE, #EREG RIS EE 2 2 Fron; BRSO LEEDW i 3~6 Fis.

Table 2. Data of flocculation
Fz 2. ZERBERIAKL LR

IKFE 257 Bon&Eme/l)  BOm#FE pH WS pH B (mg/L) EFRE (%)
1500 5.41 6.57 39 35.00
A R 2000 5.15 6.65 35 41.67
S A 2500 4.98 6.61 24 60.00
3000 473 6.55 18 70.00
1500 5.71 6.55 49 18.33
WRA  MWERUE 2000 5,51 6.59 43 28.33
IKEE 7 B 2500 5.27 6.66 38 36.67
3000 5.07 6.49 30 50.00
1500 5.65 6.66 42 30.00
S R AR 2000 5.42 6.65 37 38.33
Edille 2500 5.22 6.46 31 48.33
3000 5.01 6.51 25 58.33
5000 4.33 6.66 51 68.13
S R AR 6000 4.01 6.67 36 7750
S A 7000 3.87 6.54 29 81.88
8000 3.52 6.55 25 84.38
5000 4.79 6.71 67 58.13
WARE  MWERUER 6000 451 6.69 54 66.25
IKEE 7 B 7000 4.26 6.55 43 73.13
8000 3.96 6.49 34 78.75
5000 4.79 6.48 55 65.63
A R 6000 450 6.57 46 71.25
FC 7000 4.22 6.55 39 75.63
8000 3.89 6.49 30 81.25
=Ac B C

0 1500 2000 2500 3000
ZFBINE (mg/L)

Figure 3. Data diagram of fluoride removal in 1# system
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Figure 4. Fluoride removal rate of 1# system
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Figure 5. Data diagram of 2# system fluoride removal
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Figure 6. Fluoride removal rate of 2# system
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KR RIGIIE, TERRISLI T, FERMERZ —R pH H, BmZfE, #HKE pH ZHE
6.0~8.0 ZIF], FHHHAT ZUELGTFH LR 450

XFT RS, AR A SRR, 250180 & 4254 2500 mg/L LA L, AbBE S B 7K FE SR
BSF AT A HIFE 30 mg/L BAF .

T 28R 5, WAEREABREN A BEREA, 250N FARHILE 7000 mg/L LA L, ALBEE FIKFER
B5F AT DAFEHHIFE 30 mg/L BAF .

5. BRSRITIE A # i Bi
5.1. SCHESHR

@ JREEASIN: Z5EBOINAT, AR SRR PR S R, SR EE AR A A TR 2L Eh A2
@ BL#&iEYe: AGEON B & A B BN B %, ABUA B ATIE D, B ER TS AT 2555
® Zi7IhER: K FIZ RN GE T, 8 P DA N 24 e & 384T B

@ 570 2GRN E AR YR AR KGR P R BRI £ SRR S 25 R

© HHa b FrgBomesE, ol sdE, BT RETIE BRI A SRR I RCR -

5.2. B mE
56 A 1] B s T R B =k 3 A

Table 3. Dosing schedule
= 3. AT mitRIR

R ARS HARYE ARG
B &R0 & (mg/L) >2500 >7000
SEIK B R (ms/h) 60 30
H 24 D E I (L/min) >2.5 >3.5

5.3. RIEEE
2024.3.13~2024.3.23,
5.4. RITER

WM ARG H K, & EIKT 30 mg/L;
UHRFMARGHIK, #WE LT 30 mg/L.

5.5. RIEHURS T4
REGHAE], ARGk KB R TR AR S 257503 E W 4% 4 32 5 fis: P RS0 56 Huds BLUxT EE 3R
EinE 7~12 Fis.

Table 4. 1# System data statistics
T4 HRGRIRGIT R

H#A K A = (mg/L) HK S & & (mg/L) #K pH  HsK pH 2457545 0 & (mg/L)
3H13H 64 29 8.86 8.67 2500
3H14H 67 30 8.47 8.73 2500
3H15H 71 28 8.72 8.62 2700
3H16H 65 22 8.48 8.67 2700
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g
3H17TH 64 20 8.93 8.73 2700
3H18H 58 17 8.67 8.64 2700
3A19H 62 25 8.75 8.81 2700
3H20H 55 19 8.56 8.72 2700
3H21H 53 22 8.47 8.37 2500
3A22H 59 24 8.72 8.47 2500
3H23H 62 27 8.68 8.59 2500
Table 5. 2# System data statistics table
5. HRGHBAEITR
H 3 K (mglL) HZK R (mglL) Ak pH  HiK pH 2 & (mg/L)
3H13H 180 32 9.23 8.89 7500
3H14H 163 24 9.17 8.67 8000
3H15H 172 27 8.97 8.83 8000
3H16H 179 27 9.15 8.56 8000
3H1TH 189 30 8.97 8.65 8000
3H18H 186 26 8.86 8.51 8500
3H19H 172 24 9.07 8.37 8500
3H20H 169 22 9.16 8.58 8500
3H21H 174 26 8.98 8.47 8000
3H22H 175 25 8.99 8.52 8000
3H23H 171 25 9.01 8.33 8000
—==jKESE (mg/L) = HKFEE (mo/L)
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Figure 7. F content of inlet and outlet water of 1# system
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Figure.8. F content of inlet and outlet water of 2# system
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== j#7kpH = H7KpH
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Figure 9. pH content of inlet and outlet water of 1# system
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Figure 10. pH content of inlet and outlet water of 2# system
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Figure 11. Dosage of 1# system
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Figure 12. Dosage of 2# system
B 12. 4R G AT M E

1 DA I Hs w] LU

T B AL, ERKE S RN 60~70 mg/L i, #HSEm 3R A #nE A 2500~2700 mg/L R
A K IR BURSE P IE 30 mg/L LA

T 2#BR ARG, TEREKE & N 160~180 mg/L I, #5E m R bR % A $Ehn: v 8000~8500 mg/L
AT R 99 A R 424 46 30 mg/L LLPY .

6. &g

AR SCIE I 0 By LSRN AR B K AT BR U U AS HH BT 4518

1) T, I E /NS, ik R AR AL B S RN A, FE DU Dy BTG 13
E/TEiFA= o

2) AT EE LR 1R ARG EVREE,  #SE R R RN A ER N & 2500~2700 mg/L B, 1R
HIEM pHAE, 7R RS K & & B 60~70 mg/L FEK % 30 mg/L;

3) W T L LBEANT 2#BR ARG LSS, 3 =R RUT A ZEF N 8000~8500 mg/L I, AT
HIEM pHAE, 7T RAK i RS8R K 5 & B 160~180 mg/L F#IK % 30 mg/L;

4) @i 1#. 2#W R EHLBR R EE nT LB TR R BRI R G O KFE FREE SR BT R, 3T
FIBOIIR R ], FhSE R BRI (60~80 mg/L Z57))/(1 mg/L FALD) . o TFART R K R
W LZBITH—ERTEEE X

SE
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