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A study on the treatment of water discharge from the water

treatment plant using end-free submerged membrane
- Causes and solution of membrane fouling -
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ABSTRACT

As water resources are limited and legal regulations are strengthened, there is a growing need to reuse residuals in WTP(Water
Treatment Plant). In this study, membrane filtration system was constructed and its operation method was studied for
water quality stabilization and reuse of WTP residuals. The operation parameters were stable for 1 year and 6 months.
Membrane fouling was identified as particulate pollution (activated carbon) and inorganic pollution (manganese). The membrane
system was operated steadily with raw water of high concentration SS(Suspended solid) containing activated carbon because
membrane fouling was reduced by the effect of End-Free type. In the case of inorganic contamination, dissolved manganese
eluted by chemicals and acted as a membrane fouling source, and the operating conditions for minimizing membrane
fouling

Received 15 October 2019, revised 6 February 2020, accepted 13 February 2020.
*Corresponding author: Kwang-Duck Park (E-mail: kdpark@kict.re kr)

< UEH (“'?Af)llun Hyun Kim (Researcher)

QIHEHA| 2B FHOZ 332, 21316

Waterworks headquarters Incheon metropolitan city, 332, Bupyung-daero, Bupyung-gu, Incheon 21316, Republic of Korea
o 24H (MUHY) / Jung-Woo Jang (Senior Researcher)

47| BOUA| 2T AR|H SR =Z 2374-41, 17162

2374-41, Jungbu-daero, Yangji-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do 17162, Republic of Korea

« U215 (MZ0[Al) / Jin-Ho Kim (Executive Director)

7|2 QUA Ml A2|H SR 2374-41, 17162

2374-41, Jungbu-daero, Yangji-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do 17162, Republic of Korea

o ghabod (MAHY) / Kwang-Duck Park (Research Specialist)

7|E DAl UAMT DTUCZ 283, 10223

Korea Institute of Civil Engineering and Building Technology, 283, Goyang-daero, llsanseo-gu, Goyang-si, Gyeonggi-do 10223, Republic of Korea

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Journal of Korean Society of Water and Wastewater Vol. 34, No. 2, April 2020

93

pp. 093-104



249 UK HAN 2o OI8E YA U4 X2l 9 - geg) W o

were confirmed by newly developing application methods and types of cleaning chemicals. Based on the results, design
parameters for reducing manganese membrane fouling were derived.

Key words: End-Free, Submerged membrane, WTP residuals, Reuse, Fouling
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Fig. 1. The treatment process of A-water treatment plant.
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Table 2. Operation condition by raw water circumstance
Cycle Flux Recovery Back wash Air flow Note
Filtration : 9 min _ _ 1.5Q 5 Change flux by raw
Relaxation : 1 min 0.3~0.7 m/d 72~92% (30 sec) 20 m'/hr water quality
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Fig. 6. Performance of membrane filtration for residuals treatment.

Table 3. Operation condition by raw water circumstance

Normal operation

Parameter Abnormal operation
Low manganese High manganese
Membrane surface 1,512 m® 1,512 m® 1,512 m*
Filtration flux 29LMH (0.72 m/d) 22 LMH (0.55 m/d) 12 LMH (0.3 m/d)
Production quantity 1,088 m%/d 830 m%/d 453 m*/d
Backwash quantity 72 m*/d 55 m*/d 33 m%d
Net production 1,016 m%/d 775 m*/d 420 m*/d
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