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Treatment Process for Phosphorus Chemical Industry Wastewater with High
Concentration of Phosphorus, Fluorine and Arsenic

LU Xiaobin, ZHANG Jie, XU Ping, ZOU Hongtao
Chemistry and Chemical Engineering College, Qiannan Normal University for Nationalities, Duyun 558000, China

Abstract: To make the wastewater from phosphorus chemical industry, the wastewater with high concentration
of phosphorus, fluorine and arsenic was treated by the first order reaction tank [ Ca(OH),] and the first class
inclined plate settling basin followed the second order reaction tank [FeSO.,+Ca(OH)>] and the second class
oblique board precipitation tank. We also chose the configuration and equipment for the combined process. The
treated wastewater quality showing COD <80 mg/L, p(fluorine) <15 mg/L, p(P) <20 mg/L, p(As) <0.5 mg/L,
p (SS) <50 mg/l. and 6<pH<9 meet the Phosphatic Fertilizer Industry Wastewater Discharge Standards
(GB15580-2011) , demonstrating that the treatment effect on phosphorus chemical industry wastewater with
high concentration phosphorus, fluorine and arsenic is very well.
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Tab. 1 Wastewater quality

H HEk F)/ (P)/ (As)/ (8S)/
e sources displacemenifefiy/(m"-d1) pH  COD/(me:L") <;;-L'> <Zlg.)L‘> (pmg~L") (pmg-L")
WL — kA 2000 4 70 25 80 1 150
WER — e 2800 4 70 25 80 1 150
R A 2800 3 180 100 3 200
WA A= 7 2000 3.5 200 150 180 5 500
9 600 3~4 520 300 400 10 1000

T 2AIF;-3H,0+3Ca(OH ), =

2 BKABIZHRE CaF. | +A1(0H), | +6H.0
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H.S0,+Ca(OH), = CaSO, | +2H,0
2HF+Ca(OH), = CaF, | +2H.0
H,SiF+Ca(OH), = CaF, | +Si0, | +2H,0
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Flowchart of wastewater treatment
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Tab.2 Main configurations and equipment
HFR Fks Kkt FESH i
name size number key parameters note
J5E K 50 mx50 mx3.8 m 13 HRT 24 h R 7 A 25 4
— RN A 14 mx14 mx2 m 13 HRT 1h R e 45 4
— R 10 mx10 mx3.8 m 1 )3 HRT 1h AR 25 4
RN 14 mx14 mx2 m 1 8 HRT 1h 5 i 5
ZRRHR 10 mx10 mx3.8 m 1 i HRT 1h R A A 4 4
bR Al 13 mx13 mx3.3 m 1 HRT 5h BT 254
e i 12 mx11 mx5 m 18 HRT 12 h R i A 5
UE T b 6 mx6 mx3 m 1 )3 HRT 3.6 h BT 254
TH 7Kt 20 mx20 mx4 m 1 HRT 4 h BT LK)
R3 EKAIERGIETIEN SR
Tab.3  Monitored data of wastewater treatment system
H F)/ (P)/ As) / ss) /
ftem P COD/(mg-L) <Z;)L> <I;g-n'> (pnig-L)") (:ig-L")

— T N — R K 3~4 520 300 400 10 1 000
— iR | — AR K 6.5~8.5 234 45 60 3 300
BB % 55 85 85 70 70
TR | AR K 6.5~8.5 234 45 60 3 300
TR 1 R K 7.5~9.0 52 13 18 0.4 40
BB % 78 71 70 87 87

Ut 53 B 3% s b. PAM (RN BERK ) 43 F 1k 800 77, 4l & 90% LA I, e & Jit it 43 4K
WO =80% , A KL S B S % A AT s — R/ pH 6.5 ~ 8.5

T EEEAES N a. BRI 2k 4l BF 80% L) b, e 1 F
2%o; c. B R 7k TE 1 9L RE 20 °C ZR RS E I RE S0 °C5 d. A KT CaO S
TRV pH:7.5 ~ 9.0

i iE (2] Z=0WE F ST TR TE- T o e Ak 8 v e 38 & SR I /K
S & A BIREFELT]. 44040 T, 2001,30(4) : 193-195.
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(F)<I15mg-L"',p(As) <05 mg-L",p(P) < 4] ?;0;1(12;1-;7—5]0 5 L B e A
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20 mg- L', p(SS) <50 mg-L",6<pH<9, £ & (B o HE AR B {
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