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Reasons and improvement measures for high turbidity of overflow water from
high-efficiency sedimentation tank for pretreatment of wastewater from iron phosphate

production

ZHANG Zhongchao
(Yunnan Yunjuneng New Material Co., Lid., Anning 650300, China)

Abstract: The 100 kt/a iron phosphate plant of Yunnan Yunjuneng New Material Co., Ltd. adopts the
ammonium process, which generates a large amount of mother liquor and washing water. After adjusting the pH
by adding ammonia water, the iron phosphate suspension and metal ions such as iron, magnesium, calcium and
manganese are removed by sedimentation in a high-efficiency sedimentation tank. The turbidity of the overflow
water from the high-efficiency sedimentation tank is greater than 10 NTU, which seriously affects the
subsequent treatment and the system has a low load. The reasons for the poor sedimentation effect of
high-efficiency sedimentation tank are analyzed from the aspects of pH control of pretreatment reaction tanks,
design of high-efficiency sedimentation tank, selection of water treatment agents, matching of agent dosage and
inlet water quantity, and mixing intensity of flocculation tank. Technological transformation is carried out, such
as improving equipment, process technology and process control. After the implementation of technological
transformation, the pretreatment capacity of wastewater in the high-efficiency sedimentation tank can reach the
design capacity; The turbidity of the overflow water from the high-efficiency sedimentation tank can be
effectively controlled below 5 NTU, increasing the operating load of the system.
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Table 1 Mother liquor and washing water of iron phosphate plants
i i p(TDS)/ p(S05)/ p(NH.")/ p(Fe*+Fe™)/  p(Ti)/  p(Ca™)  pMg*)/  p(AD/  p(Mn)/
(mg-L™") (mg-L") (mg-L7") (mg-L™) (mg-L")  (mg:L") (mg:L') (mg:L") (mg-L")

B 0.8~1.5 66 000~70 000 60 000~65 000 10 000~12 000 500 100 50 800 30 250
WK 1.5~20 10 000~15 000 8 000~10 000 2 500~3 000 30~50 5 5 60 5 30
i p(Zn)/ p(Cu)/ p(Ni)/ p(Co)/ p(Cd)/ p(Cr)/  p(Na)l  p(K)/ p([&)

(mg-L™") (mg-L™") (mg-L™") (mg-L") (mg-L") (mg-L")  (mg-L")  (mg-L'')  (mg-L")
g=alid 10 5 10 20 20 5 20 30 100
Bk 5 1 2 5 10 2 5 20 50
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Table 2 Turbidity and metal ions content in overflow

water under different pH conditions

pH JEE/NTU p(Fe*)/(mg-L™") p(Mn*)/(mg-L") p(Mg*)/(mg-1.")

4.0 20.16 85.50 78.17 35.57
5.0 1452 80.35 60.78 33.33
6.0 12.28 10.17 53.46 3245
7.0 9.67 8.86 43.56 29.66
8.0 5.45 7.75 35.55 20.33
8.5 3.35 3.44 16.32 15.74
9.5 4.50 5.50 15.00 13.60
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Fig. 1 Design of flocculation tank to high-efficiency
sedimentation tank
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Table 3 Settlement of flocs in mother liquor under

different types of flocculants

| BB

ik S P52 S P AT e 2
Walmin  p gy UM R DR/
ml (mL-s™) mL (mL-s™)

0 1 000 1 000

1 250 4.160 200 3.33

2 380 3.160 230 1.92

5 500 1.660 350 1.16

10 550 0.916 400 0.66
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Table 4 Turbidity of overflow water from

high-efficiency sedimentation tank under different dosages

of reagents

P REGIIMAZ (mg- L") ZEFUMAZ/(mg- L") HHKHEE/NTU
1 5 02 12.68
2 8 02 9.61
3 10 02 776
4 12 02 6.67
5 15 02 5.09
6 5 03 1152
7 8 03 8.04
8 10 03 7.48
9 12 03 8.83
10 15 03 474
11 5 05 9.95
12 8 0.5 774
13 10 05 5.65
14 12 05 3.06
15 15 05 171
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Table 5 Blowing conditions of high-efficiency sedimentation tank at different stirring speed of flocculation tank
P BOKRZE ROl AT/ (mPeh ) BRI/, B8 (emin) ZREEIKTTRELL BRI RO L T X KA T

1 ek 300 45 38.7 6 ESUNIN HKE I, 40/ N
2 83011 100 40 34.4 7 ESUNIN HRZKIE, 4il/NETRL
3 ek 300 35 30.1 7 ESUYN K TR
4 82011 100 30 25.8 9 ESUYN KT
5 ek 300 30 25.8 9 ESUYN KT
6 3711 100 25 21.5 10 ESUYN KA
7 ek 300 25 215 11 BIRKR, B E HHKK B ER
8 8300 100 20 172 13 BIRKR, B Z HKK AR
9 K 300 18 155 15 ZUAR BRI Z I H7KK T A
10 R85 100 15 12.9 14 E3 NS 35 RTA HK K A
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