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Feasibility of a two step microfiltration and reverse osmosis
membrane system for reuse of tunnel wastewater
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Abstract : This study investigated the applicability of a two step microfiltration(MF) and reverse osmosis(RO) membrane sys-
tem for reuse of tunnel wastewater In this two step process, the MF system first treated only micropollutants in tunnel wastewater
such as suspended solids(SS) and heavy metals, achieving less than 0.2 NTU turbidity, less than 1.1 mg/L chemical oxygen
demand(COD,, ) and less than 0.8 mg/L total manganese(Mn), The RO system then removed over 95 % of the remaining pol-
lutnats and particles, resulting in less than 0,02 NTU turbidity, less than 0.5 mg/L chemical oxygen demand(COD,, ), less than
0.04 mg/L total nitrogen(T-N) and less than 0.01 mg/L total phosphorus(T-P). In particular, addition of an RO system could lead
to markedly reduced high salt concentrations in tunnel wastewater, approaching almost zero, Thus, reclaimed water using the
combined membrane system could satisfy current South Korean regulations concermning wastewater reuse(turbidity <2 .0 NTU;
T-N <10 mg/L; T-P <0.5 mg/L; Salinity <250 mg - Cl/L).
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Fig. 1. Process of RO Membrane(Cho, 1999).
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Table 1, Characteristics of Tunnel wastewater

Parameters Unit Tunnel wastewater
SS mg/L 2064-1,084
Turbidity NTU 222-1,057
T-N mg/L 2.75-4.97
T-P mg/L 0.65-1.11
pH - 7.3-7.9
Mn mg/L 1.00-2.46
Al mg/L 1.48
Fe(T) mg/L 6.47
Salinity % 15
22 A% Fx Y 21

2 oAToA ASE AE AL Huvs
W FRELL $71% 5 A 919 A
Y ArE 9 E 152X H ¥ HCF; High—
rate Clarifier Filtration)2} Blo]2ZEE 4
gk 374(Sohn, 2012)9] $ehol 9 W
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th HCF 344+ &3 - e &8 8Hd
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Table 2, Membrane specifications,

Tunnel wastewater Parameter MF I, II RO
Biofilter SAEHAN § U
HeE'l Lol Model Industries DP-005 CSM RE2540-5R
Material Polypropylene Polyamide
Pore Size 5 um

Size (D)6.5 cm X (D)6.4 cm %

TR (H)25 cm (H)101.6 cm
ampling polnt Module Type Cartridge Filter Spiral-Wound

E Chlorine
Reverse Osmo Concentration < 0.1mg/L
MF Eftluent RO Retentate
Sampling point
Fig. 2. Schematic diagram of a membrane system, 23 |AEI|3:-|I_EA%I
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Table 3. Influent and effluent characteristics of the MF-RO system

Elements Influent MF Effluent | RO Effluent
COD, (mg/L) | 4.59+0.81 | 1.13£0.39 | 0.54%+0.30
SS(mg/L) 17.01£8 3.58+1.04 0.00£0.00
Turbidity(NTU) 1.84%0.6 0.26%0.25 0.021+0.02
T-N(mg/L) 2.36+0.32 2.25+0.95 0.041+0,04
T-P(mg/L) 0.16%0.07 0.07%0.04 0.01%+0.01
pH 7.53+0.50 | 7.54+t0.40 | 8.18%0.34
Mn(mg/L) 12.04+£1.74 | 0.78+0.15 | 0.00%0.00
Al(mg/L) 0.19%0.09 | 0.06%£0.04 | 0.01£0.01
Fe(T)(mg/L) 0.34+0.17 | 0.17£0.08 | 0.02+0.01
Salinity(%,) 15 15 0
Hogst AN Sushs tELe 9y
% % shel Aa)E Aswle AR Heln
& 98 % & T 5 %ol MF A8 oAl A7 5
AUchFig. 3). ol& A4 AR HiES olF
© Yryorel AAtH ] AR} Z7]7F oF 0.001

un(Cho, 1999)2 uj-- mlAlste] MF A|2Hlo]
AXE HEHJAF= 271 5 m)oll ol &
HA] ol vt A s 2 MF AlS
do=z A7t E71sskh. olg& APsh]
8 AagiS 71ER ARt s B
B¢l A" Yol vjeksie] Aedtdor 2
25 A|ASH |2 gtk (Downing and Neren—
berg, 2008).

T ohE i EA] YEFEF F st AP
MF = gQlof osf YT A|A= 7Hest o
(oF 56 %; Fig, 3b) Ajd o g7 27|17} 2
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Fig. 3. Performance of a two step MF-RO System
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2 X+ RO AlAHES 59l 2H2F 93, 38 %
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