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Study on reduction of high-salt wastewater by pervaporation process
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Abstract: The treatment and reduction of high-salt wastewater is one of the challenges in wastewater treatment. The
feasibility of applying pervaporization to high-salt wastewater reduction was investigated. The results showed that
the main parameters affecting the pervaporation performance were wastewater temperature, the vacuum on the per-
meate side, and the degree of turbulence on the membrane surface. In addition, salinity of the wastewater also had
an impact. When the wastewater temperature was 70 C, the permeate side vacuum was 5 kPa and the aeration rate
was 4 L/min, the membrane permeation flux was as high as 19.6 L/(m’+h). Under the condition that mass concen-
tration of salt in feed water 100 g/L., COD 2 000 mg/L. and ammonia nitrogen 10 mg/L, the pervaporization effluent
quality was stable with conductivity below 20 wS/cm, COD below 40 mg/l. and ammonia nitrogen below 0.4 mg/L.
The effect of pervaporization process on actual waste leachate reverse osmosis concentrate was also investigated.
The membrane permeation flux could reach 15.28 L/(m*+h) , and the effluent quality could reach the requirements
of industrial water reuse. The research results provide a new development direction for concentration and reduction
of high-salt wastewater.
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Fig. 1 Equipment of test
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Fig. 2 SEM images of membrane surface(a) and section(b)
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Table 1 Results of orthogonal experiments

W ke BEWIES WIUEE SR
EN | 50 5 10 4.4
5 2 50 10 7 0.96
5 3 50 20 4 0.4
R 4 60 5 7 9.4
R 5 60 10 4 5.36
6 60 20 10 0.4
g7 70 5 4 19.6
55 8 70 10 10 13.64
559 70 20 7 8.96

K, 5.76 33.4 18.44
K, 15.16 19.96 19.32
K, 422 9.76 25.36

B 1 1.92 11.13 6.14
¥iE 2 5.05 6.65 6.44
¥IA 3 14.0 3.25 8.45
2% 12.08 7.88 2.31
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Fig. 3 Effect of influent temperature on flux of pervaporation
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Fig. 4 Effect of vaccum of permeate side on flux of pervaporation
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Fig. 5 Effect of aeration rate on flux of pervaporation
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Fig. 6 Effect of salinity on flux of pervaporation
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i H S H/(puS-em™) WEE/%  HE/(mg L") HELKBEFR/% COD/(mg-L™")  COD EEEF/%
IE S5 5 >99.9 0. 40 98.0 36 98.2
I 12 >99.9 0.28 98.6 35 98.3
B2 G 7 >99.9 0.31 98.5 18 99.1
A 58 14 >99.9 0.19 99.1 21 99.0
R g 19 >99.9 0.22 98.9 15 99.3
2 is AT 8 >99.9 0.34 98.3 12 994
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230 1.17x10° k). FETBE RN BITIREAS R,
7 SR R 7K A s 5 4 AT 3 o A1 i A 3ROk 4R
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Fig. 7 Treatment performance of RO concentrates from lechates
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