
* Corresponding author.

Presented at the 9th International Conference on Challenges in Environmental Science & Engineering (CESE-2016), 6–10 November 2016, 
Kaohsiung, Taiwan.
1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2017.21277

96 (2017) 69–75
November

Optimization of filtration to relaxation mode using woven fiber microfiltration 
system for water and wastewater treatment

Asghar Alia, Sher Jamal Khana,*, Lingam Pillayb, C. Visvanathanc

aInstitute of Environmental Sciences and Engineering (IESE), School of Civil and Environmental Engineering (SCEE), 
National University of Sciences and Technology (NUST), Islamabad, Pakistan, emails: s.jamal@iese.nust.edu.pk (S.J. Khan), 
mian.asghar3172@gmail.com (A. Ali)
bDepartment of Process Engineering, Stellenbosch University, South Africa, email: pillayvl@sun.ac.za
cEnvironmental Engineering and Management Program, School of Environment, Resources and Development, 
Asian Institute of Technology, Klong Luang, Thailand, email: visu@ait.ac.th 

Received 12 March 2017; Accepted 2 August 2017

a b s t r a c t
In this study, the fouling behavior of flat sheet woven fiber microfiltration (WFMF) system for water 
and wastewater treatment was investigated. In the first phase, WFMF system was operated for 
treating wastewater under filtration to relaxation mode (FRM) of 30min–10min, 45min–15min and 60min–20min 
corresponding to 36, 24 and 18 cycles/d, operated at an average flux of 8 L/m2/h. Results revealed 
that 45min–15min was optimum FRM while variation in removal rate of COD, PO4

3––P and NH4
+–N was 

58%–71%, 21%–34% and 16%–30%, respectively. In the second phase, WFMF system was evaluated for 
water treatment having turbidity of 23–50 NTU, total suspended solids (TSS) 200–400 mg/L and fecal 
coliform (FC) 120 ± 20 CFU/100 mL under optimized FRM. The removal rates of turbidity, TSS and 
FC were 64%–96%, 58%–85% and 2–3 log, respectively. Physical and chemical cleaning were applied 
separately on the membrane and it was found that pore blockage causing irreversible fouling can only 
be removed by chemical cleaning.
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