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To purge micro polluted surface water more effectively through microfiltration 
(MF) ceramic membrane, electrocoagulation (EC) was employed to improve 
the effluent quality of the ceramic membrane. Process variables such as current 
density, influent flux and filtering mode were investigated based on the single factor 
experiment analysis. The refined EC-MF operating parameters were a current 
density of 2.0 mA·cm–2, an influent flow rate of 4 L·min–1 and cross flow filtration 
without recycling. Meanwhile, comparison of MF ceramic membrane performance 
with chemical-coagulation (CC) and electrocoagulation pretreatment was 
conducted. The results stated that conventional chemical coagulation was superior 
to aluminum based electrocoagulation and the gap in removal efficiency broaden 
with the escalation of Al3+ concentration since pre-CC had a higher removal rate of 
aromatic organic compounds.
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Introduction

Membrane separation technology is known as a mixture material of 
separation, enrichment and purification process, which is driven by pressure or 
potential difference in the light of selectivity properties in different substances 
during membrane filtration. In the 1940s, ceramic membrane was initial 
used in the separation and purification of nuclear material [1]. Since then, a 
succession of pundits applied the seminal technique to various gamut of fields 
in virtue of its chemical stability, high mechanical strength, good antifouling 
properties and long life-span [2 – 5].



ISSN 0204–3556. Химия и технология воды, 2019, т. 41, №2170

[7]	 Gao S., Yang J., Tian J. et al. // J. Hazard. Mater. – 2010. – 177. – P. 336–343.

[8]	 Vik E.A., Carlson D.A., Eikum A.S., Gjessing E.T. // Water Res. – 1984. – 18. – 

P. 1355–1360.

[9]	 Zhou Z., Yao J., Pang Z., Liu B. // J. Dispers. Sci. and Technol. – 2016. – 37. – 

P. 743–751.

[10]	 Holt P.K., Barton G.W., Mitchell C.A. // Chemosphere. – 2005. – 59. – P. 355–367.

[11]	 Mollah M.Y.A., Morkovsky P., Gomes J.A.G. et al. // J. Hazard. Mater. – 2004. – 

114. – P. 199–210.

[12]	 Kobya M., Demirbas E., Bayramoglu M., Sensoy M.T. // Water Air and Soil 

Pollut. – 2011. – 215. – P. 399–410.

[13]	 Brillasc E., Martínez-Huitle C.A. // Appl. Catal., B. – 2015. – 166/167. – P. 603–643.

[14]	 Timmes T.C. Electrocoagulation pretreatment prior to ultrafiltration: PhD 

thesis. – Pennsylvania State University, USA, 2009.

[15]	 GB/T 5750.7–2006. Standard Examination Methods for Drinking Water—

Aggregate Organic Parameters // The State Environmental Protection 

Administration of China, 2006.

[16]	 Hu C., Wang S., Sun J. et al. // Colloids and Surfaces, A. – 2016. – 489. – 

P. 234–240.

[17]	 Staicu L.C., Hullebusch E.D.V., Lens P.N.L. et al. // Environ. Sci. and Pollut. 

Res. – 2015. – 22. – P. 3127–3137.

[18]	 Sasson M.B., Adin A. // J. Membrane Sci. – 2010. – 352. – P. 86–94.

[19]	 Nanseu-Njiki C.P., Tchamango S.R., Ngom P.C. et al. // J. Hazard. Mater. – 

2009. – 168. – P. 1430–1436.

[20]	 Zaroual Z., Azzi M., Saib N., Chainet E. // Ibid. – 2006. – 131. – P. 73–78.

[21]	 Keerthi Vinduja V., Balasubramanian N. // Environ. Sci. and Pollut. Res. – 

2013. – 20. – P. 7441–7449.

[22]	 Jie L., Liu L., Yang F. et al. // J. Membrane Sci. – 2012. – 392/393. – P. 112–121.

[23]	 Harf T., Khai M., Adin A. // Water Res. – 2012. – 46. – P. 3177–3188.

[24]	 Särkkä H., Vepsäläinen M., Sillanpää M. // J. Electroanal. Chem. – 2015. – 

755. – P. 100–108.

[25]	 Meyn T., Leiknes T. // J. Water Supply: Res. and Technol.-Aqua. – 2010. – 

59. – P. 81–91.

[26]	 Anand M.V., Srivastava V.C., Bhatnagar S.S.R., Mall I.D. // J. Taiwan Inst. of 

Chem. Eng. – 2014. – 45. – P. 908–913.

Received 10.10.2016
Revised 13.03. 2018

Accepted 18.12. 2018


