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Effect of Coagulation on the Performance of Microfiltration in Treating

Phosphorus- Containing Wastewater
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Abstract: Treatment of high-concentration phosphorus containing wastewater produced from automobile painting-industry using
microfiltration with and without coagulation pretreatment was studied. The results show that the membrane fouling decreased by
reducing the extent of pore plugging and improving the shape of cake layer formed on membrane surface and the permeate flux
increased with coagulation as pretreatment. In comparison with direct microfiltration ( without coagulation), pretreatment with lime
improves removal of phosphate from 11.0% to 99.7% . The permeate obtained from coagulation and microfiltration can meet the
national discharge standard and be reused under very safe conditions. With the same cleaning method, the recovery of permeate flux
is approximately 18% greater than that of without coagulation pretreatment, which may be due to the differences in the shape of
deposited cake and the extent of irreversible fouling.
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Fig. 1 Schematic diagram of a combination of

coagulation and microfiltration
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Table 1 Characteristics of the treated water with different methods

T COD/mg*L.”" PO} -Plmg'L™" Zn® /mg-L™"
J5LK 420.3 104.7 1.26
MF 54.1 93.2 1.24
Coagulatior M F 49.6 0.36 0. 08
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Fig. 2 Variation of flux with time
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Table 2 Permeate flux of different methods/ Le( |||2°|1) -

TZ Jo g J2
MF 1380.6 80. 1 264.3
Coagulatiorm M F 1406.7 100.9 859.7
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Table 3 Percentage of filtration resistance for different methods

T& Rox10"/m~ " Wi/ % R.x 10"/ m™ " Lkl % Rix10"/m™"' L5/ g% Ryx 10"/ m™" et/ 90
MF 2.34 6.9 21.6 63.9 9.86 29.2 33.8 100
Coagulatiomr M F 2.3 9.4 20. 7 84.6 1.5 6.0 24.5 100

1) A7 S 900 mg/ Ly BYHEHESE 2.1 m/s; Fi 22 0. 15M Pa; #1325 °C; Wy M, 435024 1. 166 5% 107 % Pa*s H1 0.890 4 x 107 * Pars
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Fig. 4 ESEM micrograph of the fouled membrane (M F)
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Fig. 5 ESEM micrograph of the fouled membrane ( coagulatiom M F)
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Table 4 EDX results of the surface of AlO5 fouled membrane

MF Coagulatiomr M F
THE R4y [ A~ E Ji 4y JE 1A~ H
/9% ERi R /9% ER
C 15.33 22.94 8.76 13.28
0 45.19 50.77 55.88 63. 61
Na 0.26 0.21
Al 38.20 25.45 29.41 19. 85
p 0.29 0.17 1.96 1.15
Ca 3.29 1. 50
e 0.73 0.47 0.70 0. 61
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Fig. 6  Comparison of recovery of membrane permeate

flux with different wash methods
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