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Abstract

|nterest in wastewater recycling as an alternative source has grown as a result of increased water demand,
water shortage due to population increase, low rainfall, and economic and environmental issues. Water
recycling from greywater can serve as a sustainable solution for water demands. Nowadays, membrane
bioreactor systems have significantly improved treatment performance and have been widely used in
water reuse and reclamation. However, optimization of the MBR system in greywater treatment has
received less attention. In this context, an experimental investigation of the MBR for greywater reuse was
considered to identify the optimal hydraulic retention time of the MBR system. The lab-scale MBR
consisted of a bioreactor with a net volume of 10 L, containing one submerged polypropylene hollow
fiber membrane module with an area of 0.2 m2. The lab-scale MBR was fed with greywater collected
from a dormitory of Shiraz University and operated for 160 days. Four HRTSs (3, 5, 7 and 9 h) were tested
to investigate the performance of the MBR system on the removal of total ammonia nitrogen, organic
matter, turbidity, and total suspended solid. The results showed that the MBR system could remove more
than 95% of COD, 99.5% of BODs, 99% TAN, and 99.2% of TSS from greywater. The COD, BODs,
TSS effluents, and turbidity were below 10.5 mg/L, 0.4 mg/L, 0.6 mg/L, and 0.3 NTU, respectively. The
results also showed that the optimal HRT of the MBR system for greywater treatment was 3 h. In
conclusion, the MBR system with optimal HRT of 3 h is highly efficient for greywater treatment and it
could produce sustainable water for non-potable reuse such as toilet flushing reuse in terms of chemical—
physical quality parameters.

Keywords: Membrane Bioreactor, Greywater, Water Recycling, Hydraulic Retention Time,
Chemical Oxygen Demand, Nitrification.
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Table 1. Influent greywater characteristics

Parameter (i) mgil) (mgl) (mgll) (mail)  (NTU)
Min. Conc. 121.6 75.4 5.6 2.3 34.2 101.2
Max. Conc. 338.3  209.7 154 7.2 117.4 256
Mean Conc. 188.7  117.1 10.0 3.1 68.8 163.9

oo Lo 538 gl o5l e N385 Al
.\-’LAOLA)\-’},\_:;J_LA_)MUM))\“' 30_75‘.&_.9)3\/‘
e 6)1_).3‘0\) INAR mgMLSS/L chale 9 cell 0 t;ﬁjﬁ)d‘?&

.(Bouhabila et al., 2001 ) . »3lizuf | g

WS 6ol 50 VP S ¥ Jga ildas (s

(83555 ML L Lo slBls S e 508500 5w
5o ol ad; 2alS gl 5 5 Tl sl Sy alS
5500 Al s YL had wobe plos coppd a5 2alS pinren
o (ool 5 5SSl S50 508 Ll 5l sl
.(Palmarin and Young, 2019, Falahati-Marvast and s
JUSETRNC N R L YN o Karimi-Jashni, 2020)
o ip b S0 slas g oy 0s US55 ad 8 S
Gols st 0095 US55 0l J S o s 4255 V0 g0
d B VY MOIL 51 mi 5581 e 55 plone 038 il

NE R

LCOD TAN :3l Wl le ags ol 5o 5lissse sla ol
PH b3 (DO) J skns (35081 (ON) JT ¢)35,25 TSS BOD

andllas 5550 pltd 5 53ST, 50 5h L 51 sols e bl 5 =Y Jsu
Table 2. Operating conditions of the MBR pilot plant

RUN 1 2 3 4
Operation period (d) 54 33 33 40
HRT (h) 5 9 7 3

Influent flow rate.
(L/d) 48 26.7 343 80

Net aerobic volume 10

L) 10 10 10

4 Washout
5 Sludge Retention Time (SRT)
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Fig. 1. Configuration drawing of the MBR pilot plant
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Table 3. Comparison of effluent concentration of the MBR pilot plant and guidelines for greywater reuse

COD BODs TAN-N TSS Turbidity
TR PH  mg/l) (mg/L) (mg/lL) (mg/L) (NTU)
Effluent concentration of the MBR
pilot plant 6.0-8.8 105 0.4 0.3 0.6 0.3
UK: Toilet flushing reuse 5.0-9.5 - - - - <10
Canada: Toilet flushing reuse - - <10 - <10 <2
USA: Unlimited urban reuse 6-9 - <10 - - <2
WHO: Toilet flushing reuse - - <10 - <10 -
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