o 2 8| Q1 (Membrane Journal)

Vol. 28 No. 3 June, 2018, 196-204 Brint 1SSN: 1226-0088

Online ISSN: 2288-7253
DOI: https://doi.org/10.14579/MEMBRANE_JOURNAL 2018.28.3.196

OII

olMOIZE flet &V1d Rad d=HS7| AM2lr2| AT oA HE

r

Ao o7 A g

Y,

2

latehsta 2355t
o

(20184 6€ 259 A<, 2018 6€ 29U 74, 20189 6 29Y )

Forward Osmosis Membrane to Treat Effluent from Anaerobic Fluidized Bed Bioreactor

for Wastewater Reuse Applications
Dae-eun Kwon and Jeonghwan Kim '

Department of Environmental Engineering, Inha University, Inharo-100, Incheon, Republic of Korea
(Received June 25, 2018, Revised June 29, 2018, Accepted June 29, 2018)

2 ok sAY VA 58 AENHS7](Anaerobic Fluidized Bed Bioreactor AFBR)+ lﬁ‘% EHAS Zhe g
AES 5 Htol= ﬁ%ﬁulﬁi”ﬂ AET 4 g fAd FEst o2 Qld 578 f7]E AA &S Y HE=
27 U9 2o} 22 YT Eo) OVA 3] TAIE gollth & °4:r1°ﬂ/“]“ AFBR| 93] Agld &5 U A4
Hi A& $3hed @ALE” FO membrane) S Fr=8H9] T/} T U‘Jrﬂ' A&k 4949 25 44 A 28
£ FO9ol| AL3l= F =8 (draw solution : DS)e] F7F 2 %E_Oﬂ A o&Htt =8 7t =18 wel Fo
9] R gFo] —7}6}93\013% 1 M&] NaCls =&Y 02 AMES 749 T4 w4 &2 55%01919_\% 1 M9 glucoseS
FEEHE ALSS -?‘ A9 St A A EE&S UERYUTE AFBR F55E FOTOE 24A17t B3 A& zeds)
Fovt T o3t FEIHF The BEEHA Foth

Abstract: The anaerobic fluidized bed bioreactor (AFBR) treating synthetic wastewater to simulate domestic sewage was
operated under GAC fluidization to provide high surface area for biofilm formation. Although the AFBR achieves excellent
COD removal efficiency due to biological activities, concerns are still made with nutrient such as nitrogen remaining in the
effluent produced by AFBR. In this study, forward osmosis membrane was applied to treat the effluent produced by AFBR
to investigate removal efficiency of total nitrogen (TN) with respect to the draw solution (DS) such as NaCl and glucose.
Permeability of FO membrane increased with increasing DS concentration. About 55% of TN removal efficiency was ob-
served with the FO membrane using 1 M of NaCl of draw solution, but almost complete TN removal efficiency was ach-
ieved with 1 M of glucose of draw solution. During 24 h of filtration, there was no permeate flux decline with the FO
membrane regardless of draw solution applied.

Keywords: Forward osmosis membrane, wastewater reuse, total nitrogen, anaerobic fluidized bed bioreactor
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Table 1. Compositions of Synthetic Wastewater

Composition Sodium acetate

Sodium propionate

Sodium bicarbonate Ammonium Chloride

Concentration (mg/L) 265.62

168 95.54
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Fig. 1. Schematics of experimental set-up of anaerobic flu-
idized bed bioreactor.
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Table 2. Compositions of Feed Solution and AFBR Effluent

Composition COD (mg/L) SS (mg/L) NH;-N (mg/L) TN (mg/L)
FS 204.5 + 32.6 16.67 + 8.3 21.0 £ 0.5 26.0 £ 0.9
AFBR effluent 189 + 89 10.0 = 9.6 20.0 £ 3.2 25.1 £ 44
(peristatic pump, Masterflex, USA)°ll <3l FU= L A FO Membrane
_ _ N N \
gd e 5Y3 TRY AFPZ e frEF 4 |
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2x(NH;3-N), FZ2 2 (Total Nitrogen : TN)S] T=& #
A3 Aol
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e ARgshTh Aol AHEE el & frE 9
< 0.0009 m*°]Tth AFBR #&45 389 (Feed
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Fig. 2. Schematics of experimental set-up of Forward
Osmosis membrane system.
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Fig. 3. Effect of DS (NaCl) concentration on de-ionized water (DI) (a) Flux with different DS concentration (0.5, 1, 2, 3 M)
for 24 h filtration (b) Compare of average Flux for different DS concentration.
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Fig. 4. Variation of conductivity with DS (NaCl) concentration (0.5, 1, 2, 3 M) on pure water (a) Conductivity of FS before
(0 h) and after (24 h) filtration (b) Conductivity of DS before and after filtration.
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