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Pilot Study on Combined MBR-RO Process for Wastewater Recovery
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Abstract: The combined MBR-RO pilot system, using A”/O-MBR technology as a pre-treatment process, has been set up for the direct
municipal wastewater treatment and recovery. The objective of this pilot study was to further investigate the feasibility of MBR system as a
pretreatment process for RO permeation, estimate the MBR-RO process to produce high grade effluent, and evaluate the different pre-conditions
affecting the RO permeability and bio-fouling. The results showed that the average RO permeate qualities were as TOC < 1.3 mg/L, NH, -N<
0.03 mg/L, TN< 0.1 mg/L and not detectable for TP, in terms of conductivity < 30 1£S/cm and turbidity < 0.12 NTU, and complete inorganic
irons rejection could be achieved with the lowest concentration, thus the grade of RO effluent could meet the drinking water standard. MBR
technology was suitable as a pre-treatment process for RO in the MBR-RO process and thus no severe RO bio-fouling occurred during the whole

study period of 6 months.
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Fig.1 Schematic diagram of pilot combined MBR-RO process
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Table 1 Raw water qualities of MBR-RO process

ks A wmAME CPBIME
pH 7.81 7.26

132 /mSe om ™! 1.33 1.09 1.21
BODs/mg°L~! 205 70 131
COD/mg°L.~! 476 110 310
NH; -N/mg*L~! 69 28 50
TN/mg* L.~ 78 35 56
TP/mg*L~! 21.8 3.1 8.3
B 28 5 T P /mg e 17! 3.3 1.78 2.57
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Fig.2  Schematic diagram of RO pilot processes

under different pre-conditions
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Table 2 Specification of RO membrane unit
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MEAAAK T /m 1.016(40 inch)
MEAE B AR/ em 20.1(8 inch)
BIEB R/’ (m?ed) ! 0.5
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Table 3 Target operating conditions of the RO pilot test
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Fig.3  Conductivity change of RO effluent
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Fig.4 Turbidity change of RO effluent

2.1.3 TOC
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2.1.4 SDI
SDICsilt density index) ¥5 775 44 % & 45 40, IR PRV
Y45 2 (fouling index, FD, 3 H F T4k RO i 37K
PR R AARANURL ) (15 i, 2 ) RO AN NF S5 70 12
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SDI:(]—%:)x%) (3)
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Table 4  Average RO effluent qualities/mg*L ™"
- MBR Hik _ RO-A Hmwk _ RO-B I Hi7K (Hﬁiﬁ’i}}%?ﬁ
£ igEY H2 B £ N ipEY 2B PAERREY
pH 7~8 7~8 7~8 7~8 7~8 6.5~8.5
3% /S em ™! 917 27.52 17.54 24.48 17.68
VAL /NTU 0.173 0.109 0.104 0.101 0.119 1
TOC 14.2 1.07 1.29
NH; -N 1.54 0.023 0.137 0.026 0.136 0.5
TN 16.7 0.93 0.99 1.10 0.82
PO}~ -P 0.84 ND" ND ND ND
TP 1.05 ND ND ND ND
JSMERECLL CaCO, )P 83.2 142.0 <10 <10 450
COD 14.4 21.2 ND ND 3CHRERIR ERIRE0
iRy 156.2 201.8 <0.01 0.62 250
R #h 46.8 192.0 7.38 <0.01 250
TR R (LA N 13.7 15.3 0.95 0.37 10
s <0.025 <0.025 <0.025 <0.025 0.2
% <0.03 0.037 <0.03 <0.03 0.3
Gl 81.4 154.0 4.47 3.26 200
it 0.053 <0.02 0.1
45 64.9 103.8 0.21 1.57
B 32.2 0.25
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A RO JBE BV (L/min)s v A4 25°C I 7K HRRG FE AL
ERHG P o RO R E 7K i AR K i 1 F 28 R )

(MPa) .23i& R HIR7R T RO BEIVEE R 1, Sk i
J55 G RFAEAZ AL
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