Korean Society of

Environmental Engineers
Hastg|
oNo Ry 2

202
x0%| Chstet

22125 ehetie


























































Engineers

Environmental

Korean Society of

2 0 2 Er(:\rl?g::r?:ri\et:\); Erflgineers
H|92] Cligretgselel

22125 ehetie

-~ e A7|HZL 5 =1
) 2 CHGF S =o 7] Al ESuw
il S (e h=Are Ire)
. KSEE EEAﬂl!‘TOFmﬁAﬁL;:Iﬂ _r-rll-l K Wate r M GYEONGGI TOURISM ORGANIZATION ~ CONVENTION & VISITORS' BUREAU



2024 X|92] :u 540174 2012
MBa7t12 ShALH 3

YEP Session 18
YEP Session 20
23
25
26
27
29
YEP 75
YEP 87

Korean Society of Environmental Engineers



Korean Society of Environmental Engineers

2024 9

2024 6 27 28 “ . " 9
YEP

2024 6



Korean Society of Environmental Engineers

272 2992l Session

12:00-12:30
12:30-13:30 . (407-408 )

401 402 403 404 405 406
13:30-17:30

28 222 Session

9:00-09:30
401 402 403 404 405 406
09:00-13:00 Bioelectrochemical
YEP technolodies About methane:
(10:00-12:00) 10109 Inhibit, Boost, | YEP | -
for environmental and Convert!
PIVOT sustainability '
12:00-14:00
401 402 403 404 405 406
13:30-17:30 B
i YEP | -
17:30-18:00 (407-408 )

| June 27-28,2024 | 3



Korean Society of Environmental Engineers

()

- 5 () )

- : ( )

- 6 27 () 13:30-16:50
- © 401

13:30-14:10

14:10-14:50 1 )

14:50-15:30 (_ASBR)

15:30-16:10

16:10-16:50




Korean Society of Environmental Engineers

- : ( ) ( )

- : ( ) ( )

- :6 27 ( ) 15:00-17:00

- 1 402

()

15:00-15:30 (2050 )
15:30-16:00 ( )
16:00-16:30 ( )
16:30-17:00 EU CBAM ( )

| June 27-28,2024 | 5



Korean Society of Environmental Engineers

- : ( )
- : ( ), ( )
- :6 27 () 13:30-17:30
- 1 403
« )
13:30-13:35
( )
13:35-13:55 Carbon nanotubes for environmental engineering applications ( )
13:55-14:15
( )
14:15-14:35 Engineering approach to save the earth: Functional
' ' materials for CO2 capture and energy storage devices ( )
14:35-14:55 (K-Water)
4
14:55-15:15 Perfluoro(2-methyl-3-oxahexanoic) acid ( )
15:15-15:45 Coffee Break, Group Photo
15:45-16:05
( )
16:05-16:25
( )
16:25-16:45
( )
16:45-17:05
( )
17:05-17:25 (KEI)
17:25-17:30




Korean Society of Environmental Engineers

- : (GIST)
- ; ( ) ( )
- 6 27 () 14:00-17:20
- 1 404
()
14:00-14:05 (GIST)
14:05 -14:35
( )
14:35 -15:05
( )
15:05 -15:35
( )
15:35 -15:50
15:50 -16:20
( )
16:20 -16:50
( )
16:50 -17:20 (POSTECH)

| June 27-28,2024 | 7



Korean Society of Environmental Engineers

- 5 ( )

- : ( )

- 6 27 () 13:30-16:30
- © 405

13:30-13:45 Remark

13:45-14:15

14:15-14:45

14:45-15:00

15:00-15:30

15:30-16:00

16:00-16:30

4 (BK)21



Korean Society of Environmental Engineers

- : ( )
- : ( )
- 6 27 () 15:00-16:40
- . 406
()
15:00-15:20
( )
15:20-15:40 +
( )
15:40-16:00
( )
16:00-16:20
( )
16:20-16:40
( )

| June 27-28,2024 | 9



Korean Society of Environmental Engineers

PIVOT
_ : PIVOT
- : ( )
- : ( )
- :6 28 ( ) 9:00-13:00
- 1 401
()
09:00-09:10 PIVOT ( )
09:10-09:40
( )
9:40-10:10
( )
10:10-10:20
10:20-10:50
( )
10:50-11:20
( )
11:20-11:30
11:30-12:00 | UV°
( )
12:00-12:30
( )
12:30-13:00 Closing remarks ( )

10 | 9



Korean Society of Environmental Engineers

- : Bioelectrochemical technologies for environmental sustainability

- : ( )
- : ( )
- 16 28 () 9:30-11:50
- 1 402
« )
09:30-09:55
( )
) ) Optimizing Electro-Fermentation: Metabolic Flux Balance
09:55-10:20 Analysis for Effective Regulation ( )
) ) Bio-electrochemical degradation of per-and
10:20-10:45 poly-fluoroalkyl substances (PFASSs) ( )
10:45-11:00 Coffee break
) ) Bioelectrocatalyticapproaches for bioenergy generation and
11:00-11:25 .
clean environmental technology ( )
11:25-11:50 e-Biorefinery ( )

| June 27-28,2024 | 11



Korean Society of Environmental Engineers

- 5 ( )

- : ( )

- 6 28 () 9:30-12:00
- © 403

09:30-09:35

09:35-10:00

10:00-10:25

10:25-10:50 Al

10:50-11:00

11:00-12:00 Q&A

e e e e
~

: KH140292).

12 | 9



Korean Society of Environmental Engineers

methane

: About methane: Inhibit, Capture, Boost, and Convert!

- : ( )
- : ( )
- 6 28 ( ) 9:30-12:00
- 1 404
C )
09:30-09:50 Reducing methane emissions from sewer pipes! ( )
09:50-10:10
( )
10:10-10:30 (UNIST)
10:30-10:50
10:50-11:10
( )
11-10-11-35 The chemical conversion technologies for producing
' ' chemicals and clean fuels from methane feedstocks ( )
) ) Biological methane conversion to biodegradable polymers:
11:35-12:00 . o o
a sustainable approach to methane emission mitigation ( )

| June 27-28, 2024 | 13



Korean Society of Environmental Engineers

- : ( )

- : ( )

- 6 28 () 13:30-17:30
- © 401

13:30-13:40 (KAIST)

13:40-14:10

14:10-14:40

14:40-14:50 Coffee-Break

14:50-15:20

15:20-15:50

15:50-16:00 Coffee-Break

16:00-16:30

16:30-17:00

17:00-17:30 Q&A

14 | 9



Korean Society of Environmental Engineers

- : ( )
- : ( )
- 6 28 () 14:00-17:00
- 1 402
C )
14:00-14:20
( )
. . Continuous and Selective Desalination Using
14:20-14:40 Flowable Electrodes Capacitive Deionization ( )
. . Faradaic
14:40-15:00 electrode ( )
15:00-15:20
( )
15:20-15:40
15:40-16:00 Advancing Sustainable Hydrogen Peroxide Synthesis Using
Carbon-Based Photocatalysts ( )
Effect of humic acid on photocatalytic reactive oxygen
16:00-16:20 ; . . )
species generation depending on TiO2 crystal phase ( )
16:20-16:40 Electrochemical reduction of nitrate for resources recovery (KIST)
16:40-17-00 Sunlight-driven Seawater.Spllttlng Using Perovskite
Oxynitrides ( )

| June 27-28, 2024 | 15



Korean Society of Environmental Engineers

- : ( )

- : ( )

- 6 28 () 13:20-14:50
- 1 403

13:20~13:30 /

& Digitalization:

13:30~13:50 ;) ( )

13:50~14:10 (K-water)

14:10~14:30

14:30~14:50 CFD (K-waten)

16 | 9






Korean Society of Environmental Engineers

YEP Session

YEP |
- 5 ( ) [ / ]
- 6 28 () 10:00-12:00

- : 405
()
10:00-10:20 Effects of oxygen nanobubble oxidation in dye
wastewater treatment ( )
10:20-10:40 3D ( )
10:40-11:00 2
' ' Two-stage ADM ( )
11:00-11:20
( )
11:20-11:40 HSP? (
)
11:40-12:00 MAPPING PLASTIC POLLUTION AT SCALE: A MACHINE (
' ' LEARNING APPROACH USING SATELLITE IMAGERY )

18 | 9



Korean Society of Environmental Engineers

YEP Session
YEP I
- : ( ) [ : : ]
- 16 28 () 14:40-16:20
- 405
()
) ) Direct Air Capture (PGAN)
14:40-15:00 O, MOE ( )
15:00-15:20 ( )
15:20-15:40 / ( )
15:40-16:00 ( )
16:00-16:20 , (Tenebrio Molitor)

| June 27-28, 2024 | 19






Korean Society of Environmental Engineers

PD12

PD13

PD14

PD15

PD16

PD17

PD18

PD19

PD20

PD21

PD22

YEP Session

O OOtwo-stage PN/A OO OPlant-wide control OO OIC: systemic effect CIO 0
Cascade [ifuzzy gain scheduling [1[]
1, 1, 1, 1, 12t 1t

! /12

0 0 A

1 2 1t

1 / 2

(s 1
1 2t

1 . . / 2

OOIOOOOO00MOOON-methly-2-pyrrolidone (NMP) OO OO Obattery-activate
sludge model (b-ASM) OO

1, 2, 2, 2, 2, 3t . L2t

1 /2 /3

I 1 S [ | [ ) =72V 072

1 2 2 23t | Ly

1 /2 /3

0 1 A
(TEA/LCA)

1, 2, 2, 23t 1t
1 / 2 / 3
I 0 M Y

1 1 2 3, 1t

1 /2 /3
U0 oodoodo odbo oo gogo oo boad
1 1 2, 2, 1*
1 /2( )
00000000 0KQuercetinCRat IO O OO OO

1

1

N O O

1, 2 . 2t

! IT /?

I 1 0 1 M

1, 1, 1, 1t

| June 27-28,2024 | 21



Korean Society of Environmental Engineers

YEP Session

PD23

PD24

PD25

PD26

PD27

PD28

PD29

22 |

Generative Al-driven multi-criteria decision making for optimal allocation of cost

effective green hydrogen production facilities under metrological uncertainties
1, 1 1, 12 1t

1 / 2

A sustainable roadmap towards net-zero emissions energy in Nigeria: A simulation of
hybrid renewable energy scenarios assisted with multi-criteria assessment
Al . HL . 1t

1

N T 0 o

1 1t

I T 2 o 1 0

1 2 1t
1 /2()

000000 oOOddooodRr-bromoethanesulfonate OO OO OOOOOO
gooamo

1 1t

b obooo oo oonob o bgo obod bd

1 2

' /? I

I 1 1 o
1 2*

' /? I



Korean Society of Environmental Engineers

12024 6 27 ()-28 ()
4

( ) ( )
180,000 120,000 200,000

10

4

80 cm X 100 cm

6 28 ()
: 10:00 ~
: 13:30 ~ 14:30
: ~ 17:00

| June 27-28, 2024 | 23



Korean Society of Environmental Engineers

£ 2024 6 27 () 12:30 - 13:30, 407 -408
2024 6 28 ( ) 17:30 - 18:00, 407 -408

2 . )
4 10 (1)
5 . 2 (2)
1 15 pro(1 )
2 @)
3 10 (2 )
4 2 (3)
2F), (1R
4
4
4
4

=3

24 | 9



Korean Society of Environmental Engineers

& w3 n

2y rAased, ot =2 o0ls
DEYC] SAHYLH-ZFRFYA 352) = (48 27, £H 102) > SAUUANE =2

0)

=]

el o
=502 e
SRR
pici
Suwon !
Convention
wisstEg [Ra]
EHEH
Z7|=HuRAL
Teoaokt 128 o) ]
'
o | &
mae ol R tre
1

@ w2 FuA THRSY-OLENESMIE ) BHEt
A2 M5115, M5121 / Zd S M5422 — ZREL-OLFCHEHSHE] BHk} — (44 £, =E 102) —» $AAAMNE =5

AL A T2l A HE]- ROI0FS 2SIk}
5-4,19, 20, 32, 32-3, 32-4, 670, 720-3, 999 — U TAUMME] -ZC|0FS3 1kt — (E& 312) — L AAUMME =2

L2 Badegee
=382 SOEEjOIIE

SHEANRD

e RIEX R
TI=SEUEE ST
Hrjorga
EAEN (HREs 01274

W=y
(20200 128 oFEl)

N ZgEes AMTY rHIWKE, WES, T2 0I5
8877 2ISTIM A (60~80%) — £ ZIH MUIE|- ZM2{2|0F HBHA Shat — ( Sk 382) — +HHNMME] =2

dEZ Te48) e, A ols
A4300 AlQH{A(HA 80F) — SR St — (A 102 L= HA 302) — $HAUHMHE =t

= RS Med
HEOE - QHME —» JHE SEE2 > EEILEE - ZuFEAH (602 40km)

gEAlns
HRsc s oINS - BOMSTAEE — HREA (702 41km)

Zure
HAEVALE - ot 2 — BQINSIALE — HwS Y (485 32km)
QHME - NHEDZAILEIEE » JSIEEE —» ZuE e (448 24km)

\ J

| June 27-28, 2024 | 25



Korean Society of Environmental Engineers

20244 cf

1 E ]

J

Npz| HE7IAE =t=this] =i Ey

http://pcd. kr/mksee_20240627. html

[018 4Y

ADEEQ QIEU FAFO| ATe| URLE Y57, QR ZEE EEE

[& st £7h

ot=20|=&(Chrome), OIOIE(SAFAR)E 0835101 F=A|7| HIZLICE

P ol=zolcE

@ Qt=EZ0|=EZ(Chrome) £S41%| HitH 14} O E
— Aot ozt 22

3
~ ‘g &0i0] 27 3 e ec

E 2ol Fgchz) 3=t X

@ A=EZ0|=EE(Chrome)of|l A HMHS ASICHEH,
St 71 HE MM (BH)

OlOIE

O OlolZ(Safari) M| WY (HH)

* B 0 & C

w8 wa &2 ses Svon
s

o [ S |




2 O 2 4 Korean Society of
Environmental Engineers




9

Korean Society of Environmental Engineers

(A 1=0) , 3 (2010~2024)
C )
KAIST
(Abstract)
MSF(multi-stage 20~40 kWh
) heat (30 kWh) 1970~2016
flash evaporatlon)
C-RO Pressure (75bar) 2~4 kwh Loeb and
(reverse osmosis) Membrane (3.0kwh) 1960~current  Sourirajan (1960)
S-ZERO Pressure (20bar)  0.2~0.4 kWh Dr H.N. Chang
(0.3 kWh) 2025~2035 Emeritus Prof.
KAIST(2010~2024)
35 John F.Kennedy (1961.1,20~1963.11.20) “Anyone
who can solve the problems of water be worthy of two Nobel prizes-one for peace and one for science. 1960
California UCLA (Los Angeles) - (seawater reverse 0Smosis)
(KAIST ) 2005~2015 Yale
forward osmosis
flux . A =0 ( ) , (2013), 2018
S-ZERO RO 0.3

kWh
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, Co-Flow Campus.

Net zero integrated sewage treatment facility, Co-Flow Campus.

lEl lEl lEl lEl 1
Yongjoon Yune! - Bongcheol Choi' - Giyang Oh® - Jungjoon Hwang® - Minki Jung*

1

BKT Co., Ltd.

(Abstract)

, ‘Co- Flow Campus’ . , ‘Co- Flow Campus’
twp™(tomorrow water process)
. tprM
Proteus+ Mainstream AMX

(Keywords)

Co- Flow Campus, tomorrow water process, Proteus+, Mainstream AMX, Data center
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1 ( )

Example of organic recovery and footprint reduction using primary treatment
(High-rate media filtration system)

1

Bong Choel Choi*

)
BKT co., Ltd.
(Abstract)
2023 12
2
. Proteus
15 ,
85% . MMSD, GCDC
10~30min BOD 60~80%, TSS 70~85%
« )
25 |/ 1 1 2019 5
, 6.4~26.8( 8.6)min , BOD 9.4~
76.9%(31.7%), TSS 10.0~90.2(45.1%) . 1
85%
(Keywords)
Proteus, 1 , ) )
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(ASBR)

Anaerobic co-digestion using ASBR : A case study of public livestock
manure treatment plant in Miryang City

1t

Jin Woo Park*

1

'Miryang City Facilities Management Corporation

(Abstract)
100 / ( 80 / , 20 /)
, (Anaerobic Sequencing Batch Reactor,
ASBR) , . ASBR
, (Solid Retention Time, SRT) 60
SRT
, 1.48 0.49 Nm>CH,/kgVS(in),
(\Volatile Solids, VS) 71.3% . ,
, 2.0
(Keywords)
Anaerobic Co-digestion( ), Livestock Manure( ), Food Wiaste( ), Anaerobic
Sequencing Batch Reactors ( )
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Efficient nitrogen removal wastewater treatment technology for energy
independence in WWTP : Case study of Noksan WWTP in Busan

lEl lEl 2
Mi-Koung Song* - Hyun-Jin Lee® - Byung-Gil Jung?
1 / 2

Busan Environmental Corporation / 2Dong-Eui University

(Abstract)
2050
100%
CIN
80% ,
2023
34.9% 2019 14.8% 20%
(Keywords)
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Enhancement of sludge volume reduction and biogas production using
hydrothermal carbonization of digested sludge

IE IE 1t
Jae Min Choi® - Hyun Seok Kim* - Minki Jung*
()
!BKT Co., Ltd.
(Abstract)
(free water) , . Y
76.0-81.5%
(Filter Press, F/P) . FIP
33.7-40.0% , 80% . F/P
(HRT=30 ) 15 L/d , (Hydraulic
Retention Time, HRT) 27 20 LM 30% .
VS 52%, 51% COD . FIP
COD ;
(Keywords)
Hydrothermal carbonization ( ), Anaerobic digestion ( ), Sludge volume reduction ( ),
Biogas ( )

34 9



9

Korean Society of Environmental Engineers

Carbon nanotubes for environmental engineering applications

1t
Jaegeun Lee!

1

Pusan National University

(Abstract)

Carbon nanotubes (CNTs) have been considered as one of the ideal building blocks for multifunctional materials due
to their excellent mechanical, electrical, and thermal properties. Significant efforts have been made to applications of
CNTs. Recently, the successful mass production and commercialization of multi-walled CNTs promotes the macroscopic
applications of CNTs. CNTs can be utilized in various structures including powder, one-dimensional fiber,
two-dimensional film, and three dimensional aerogel. In this talk, | present the manufacturing process of various
structures of CNTs and introduce potential applications of these macroscopic structures of CNTs in various
environmental engineering fields.

(Keywords)

carbon nanotube, fiber, film, aerogel

(Acknowledgment)

This study was funded by the Ministry of Trade, Industry & Energy (MOTIE) of the Republic of Korea (RS-2023-00258521).
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Engineering Approach to Save the Earth: Functional Materials for CO,
Capture and Energy Storage Devices

1t

Chang Soo Lee!

1

'Department of Chemical Engineering, Pukyong National University

(Abstract)

Environmental engineering is one of the important field to approach the sustainable human life on the period of
environment and energy crisis. In order to Save the Earth, the CO, capture is the most crucial take-home message to
achieve the ultimate goal of humanity’s right to sustainable survival. Herein, we developed the CO, separation
membrane and energy storage devices to overcome the environmental problem and energy crisis. One of the important
material, metal-organic frameworks (MOFs) are considered as one of the fascinating materials for the state-of-the-art
applications, consisting of the metal sites and organic ligands to construct the highly porous frameworks. A variety of
MOFs has been investigated by modifying the metal/organic components, morphology, porosity, and functionality of
ligands. Particularly, the application of MOFs with specific, multi-functional copolymer would be a promising approach
to achieve the high performance. Here, we propose the morphology control or impregnation of MOFs into the
copolymers for the CO, gas separation membranes and electrochemical supercapacitors. As a result, the elaborate control
of specific MOFs have resulted in the high-performance, novel materials for the future applications.

(Keywords)

CO, capture, gas separation membrane, energy storage, functional materials, metal-organic frameworks
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4 Perfluoro(2-methyl-3-oxahexanoic)
acid
Comparative study on Perfluoro(2-methyl-3-oxahexanoic) acid removal by quaternary

ammonium functionalized silica gel and granular activated carbon from batch and column
experiments and molecular simulation-based interpretation

1, 3 2, 2t
Jin-Kyu Kang® - Song-Bae Kim® - Sanghyun Jeong? - Jeong-Eun Oh?
1 / 2 . / 3
'Department of Marine Environmental Engineering, Gyeongsang National University / 2Institute for Environment and Energy,
Pusan National University / 3Rural Systems Engineering, Seoul National University

(Abstract)
perfluoro(2-methyl-3-oxahexanoic) acid (HFPO-DA)
4 (Qgel) (GAQ)
, Langmuir Qgel GAC 285.019, 144.461mglg ,
Qgel pH . Qgel GAC HFPO-DA
, NaCl 26 36 . , GAC
32 14 . Carbamazepine
HFPO-DA .
HFPO-DA Qgel  GAC
Qgel HFPO-DA
, GAC . , HFPO-DA 1 mole CI" 1 - 10 mole Qgel CI(-52.89 £
2.59%V) HFPO-DA(-62.50 + 5.44eV) (p = 0.036). GAC CI(-32.36
+ 29.89%V) HFPO-DA(-18.33 + 40.38eV) (p = 0.175).
HFPO-DA GAC Qgel
(Keywords)

HFPO-DA, Gen-X, Quaternized silica gel, Adsorption energy, Selective removal

(Acknowledgment)

2021 ( ) (NRF-2021
R1A6A1A03039572)
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Design and life cycle assessment of clean hydrogen production process
using fishing net waste

1t

Hyungtae Cho!

1

'Department of Chemical Engineering, KYUNG HEE UNIVERSITY

(Abstract)
: : (SMR)
, 10.66 kmol/h 87.13%
(TEA) (LCA) (LCOH) (SMR) ,
(Keywords)
, , , (TEA), (LCA)
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The potential and utilization of biodegradable plastics as a raw material for biogas production

1t E ZE ZE 2
Seongwon Im* - Sungwon Kang? - Jeong-Hee Kang? - Gyunggeun Oh?
1 / 2
"Department of Environmental Engineering, Sunchon National University /
Department of Environmental Research, Korea Institute of Civil Engineering and Building Technology

(Abstract)
. , PHA .
9-27% (150°C) , PLA, PHA, PBS
80%
(Keywords)
(Acknowledgment)
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Biohydrogen production from organic waste through biological process

(Abstract)

Bioreactor)

2015

(Keywords)

1t
Ju-Hyeong Jung*

1

'Kunsan National University

, (Dynamic Membrane

Biohydrogen, Darkfermentation, Dynamic Membrane Bioreactor, Brown Algae
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Implications and Improvement Directions for Responding to Water Pollution
Caused by Accidental Discharges

1

Dong Jin Jeon*

1

!Korea Environment Institute

(Abstract)

2024 1

(Keywords)

(Acknowledgment)

2024 (RR2024-05)
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Conversion of waste mixture into value-added products through (electro)chemical processes

Sungyup Jung

Department of Environmental Engineering, Kyungpook National University

(Abstract)

, , 30 - 40 % 60 - 70%
IPCC 2019 ,

. (600-700 )
( ) . ’ y
(' : Hydrodeoxygenation)

(Keywords)
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=+

Upgrading and energy production from biomass by combined hydrothermal
carbonization and pyrolysis system

Daegi Kim

National Mokpo University, Department of Architecture, Civil and Environmental Engineering

(Abstract)

biochar , . (Carbonization)
30 . (Hydrothermal Carbonization, HTC)
(Sub-Critical Water)
. 1:1 60
char , , , TGA, FT-IR
TGA FT-IR

(Keywords)
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Hydrothermal pretreatment effects for anaerobic digestion of lignocellulosic biomass

LEE, Jongkeun

Department of Environmental and Energy Engineering, Changwon National University

(Abstract)

(Keywords)

Anaerobic digestion, Biodegradability, Lignocellulosic biomass, Pretreatment, Methane potential
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Utilization of Al in Environmental Engineering Data: Air Pollution Prediction and
Spatiotemporal Distribution Analysis

Young Su Lee

Department of Energy and Environmental Engineering, Soonchunhyang University

(Abstract)

(Al) :

(Graph neural network) ,

(Keywords)
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Development of waste material-based catalyst on catalytic decomposition of methane for
clean hydrogen production

JOO, Ji-Bong,

Department of Chemical Engineering, Konkuk Universty

(Abstract)

Traditional fuel processor, including the hydrocarbon reforming process and water gas shift reaction, generates not
only hydrogen, but also COx as by-products which lead to extra separation process. Catalytic methane decomposition
(CMD) reaction is attractive strategy, which produces high purity hydrogen with high value carbon materials. Red mud
is an industrial waste discharged during the aluminum hydroxide production process from bauxite. Besides, nickel and
iron are known for the active catalysts that form the filamentous carbons which hinder deactivation. In this study, we
synthesized waste-material supported Ni catalysts for catalytic methane decomposition reaction and investigated the
effect of catalyst synthesis method and loading amount of Ni on catalytic methane decomposition reaction. Especially,
we found that red-mud is suitable not only as a support material and but also as an active one. We present the excellent
performance of the synthesized red mud based catalysts on catalytic methane decomposition for production of clean
hydrogen in this presentation

(Keywords)

Waste-materials, Red Mud, Ni-supported catalyst, methane decomposition, Clean Hydrogen, Carbon
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PIVOT

Analysis of air pollutants in areas surrounding coal-fired power plants and future work

Sechan Park

CHUNGNAM INSTITUTE

(Abstract)
, 4 29

( 50%) 2019 3
(Kim et al., 2020). (Tele-monitoring system)

= , (APMS, Air-quality monitoring station)

2021
( ‘ )
: 38
(PM10, PM2.5, CO, Os, NO,, SO)
(Keywords)

Air pollution, Coal-fired power plant, AQMS, Monitoring system
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PIVOT

Determination of personal exposure to indoor VOCs while painting using passive
sampling and measurement of metabolite

1B 2t
Pil-Gon Kim! - Jung-Hwan Kwon?
1 / 2
'Department of Environmental Education, Mokpo National University / *Division of Environmental Science and Ecological
Engineering, Korea University

(Abstract)

. 20

(Keywords)

personal exposure, passive sampling, painting, metabolite, VOCs

(Acknowledgment)

This work was supported by Korea Environment Industry and Technology Institute (KEITI) through “Development
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(Abstract)
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Modelling for early detection of harmful algal blooms: A Machine learning approach
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(Abstract)

The synergy of anthropogenically induced eutrophication and global warming enables the massive growth of toxic
cyanobacterial species, posing a major threat to drinking and irrigation water supplies, fishing, and recreational use of
inland waters worldwide. Scientific data and a mechanistic understanding of environmental factors are necessary to
develop reliable early warning systems and predictive tools that guide management decisions. Advanced warning at
timescales relevant to harmful cyanobacterial bloom management allows for proactive, rather than reactive, responses
to these events. Significant efforts have been undertaken to develop early warning tools suitable for near- and short-term
forecasting by applying machine learning algorithms. Since the core assumption of existing machine learning algorithms
is that input variables are independent of each other, data-driven modelling, including machine learning and deep
learning, often targets single species rather than community-level multivariate forecasting, generating independent models
for each target species. From assemblage-level predictions and species-level predictions to predictions on the community
dynamics, machine learning models aiming to detect harmful algal blooms have been reviewed, from basic structures
to deep learning algorithms.

(Keywords)
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Impact of UV-Chlorine oxidation on dissolved organic matter release from microplastics:
Disinfection byproduct formation from brominated flame retardant and its cytotoxicity
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(Abstract)

Plastic debris is subject to continuous weathering processes that contribute to microplastics (MP) formation. Given
that freshwater sources are crucial for drinking water treatment plants, there has been a significant research focus on
severe MP pollution in freshwater ecosystems. Many studies have examined efficiency of plastic removal in water
treatment processes. However, treatments based on oxidation, including UV and Og, are commonly employed to improve
removal of residual organic matter that conventional processes fail to address. Recent research has investigated impact
of different oxidation processes on MP surface roughness and formation of new organic substances. Moreover, several
studies have highlighted that UV light can accelerate structural damage to plastics, leading to the release of MP-derived
dissolved organic matter (MP-DOM) into the environment. This suggests that plastic fragments remaining in treatment
systems are likely to undergo oxidation, generating toxic byproducts. This study specifically aimed to: (1) compare the
levels of MP-DOM under UV and chlorine-based oxidation; (2) characterize the resulting MP-DOM through its distinct
fluorescent components; (3) assess potential of MP-DOM to serve as a precursor for the formation of various
disinfection byproducts, in presence or absence of bromide ions, and evaluate cytotoxicity based on their formation.

(Keywords)

Microplastic, Disinfection byproducts, Brominated flame retardants, Chlorine/UV oxidation, Cytotoxicity
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Bioelectrocatalytic approaches for bioenergy generation and clean environmental technology
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(Abstract)

Bioelectrocatalysis is an emerging and multidisciplinary research topic based on biocatalysis and electrocatalysis.
Biocatalysis offers great advantages such as high selectivity, environmental benefits, and broad substrate scope. The
advantages of electrocatalysis include the possibility of utilizing renewable electricity as an electron source and high
energy conversion efficiency. The synergistic combination of the advantages of biocatalytic and electrocatalytic reactions
enables efficient energy conversion, and synthesis of high value-added chemicals from nitrogen or greenhouse gases.
We have focused on studies of enzymatic bioelectrocatalysis, converting nitrogen gas to ammonia, which is the basis
for nitrogen fertilizer production and a potential energy carrier in a sustainable future. Although nitrogenase is the only
enzyme capable of reducing nitrogen gas to ammonia under mild conditions, it is still energy-intensive, requiring ATP
hydrolysis and a reductant. One way to directly reduce the catalytic protein of nitrogenase without ATP hydrolysis is
a use of a redox polymer having thermodynamically strong reducing capability. Redox polymer immobilized
bioelectrocatalysis facilitates an efficient electron transfer through self-exchange based conduction due to a high effective
concentration of catalysts at the electrode surface and more efficient mediation.
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bioelectrocatalysis, redox polymer, nitrogen fixation, CO, fixation, biohydrogen
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(Abstract)

With concerns about climate change on the rise, there has been significant efforts to reduce greenhouse gas (CO,)
emissions. Various fossil fuel alternatives, such as electricity, hydrogen and biofuels, are being actively promoted
worldwide. Biofuels have unique advantages over other alternatives due to their compatibility with existing
infrastructures. Ongoing research is focused on developing advanced biofuel technologies to meet future demands using
inedible biomass such as lignocellulose and microalgae. However, it is challenging to mass-produce biomass-based
biofuels in Korea due to a shortage of available biomass resources. Therefore, using CO, as a feedstock is attractive
option since it the readily available worldwide and does not rely on the food chain. This seminar focuses on the
microbial CO, electrobiorefinery, which uses microbial electrosyntesis to merge electrochemical and microbial
conversion to produce biofuels and higher-value chemicals from CO,. Recent developments and key barriers to the CO,
electrobiorefinery are also discussed in this seminar to suggest it as a leading technology for bio-based production.
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e-Biorefinery, CO, reduction, Multicarbon products, Bio-electrochemistry
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Reducing methane emissions from sewer pipes
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(Abstract)

Sewer pipelines, acting as natural bioreactors, have the potential to generate methane (CH,) and other harmful gases.
Besides, there is a growing trend to introduce food waste (FW) into sewage networks, inherently causing more
emissions. In this context, two lab-scale gravity sewer pipelines equipped with ultrasonication apparatus were installed
to assess the impact of FW addition on CH,4 emissions and mitigations by ultrasonication. The findings revealed that
CH, emissions, initially at 56 ML CHa/Lsewage, Surged to 113 mL CHa/Lsewsge (@ 202% increase) after FW addition,
emphasizing the imperative need for CH, emissions reduction techniques. The results of ultrasonic treatment exhibited
a decrease in emissions t0 41 mL CHa/Lsewage (42% reduction) immediately after treatment, followed by a recovery to
48 mL CHj/Lsewage, constituting 69% of the pre-treatment level, within about one month.

(Keywords)

Methane, Sewer pipes, Ultrasonication, Food waste
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Methane Recovery Technology from Landfill Gas and Application, Technology, Trends
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Advanced estimation of the greenhouse gas emissions for recycling of livestock manure
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Flow-Electrodes Capacitive Deionization Systems for Selective and Continuous lon
Recovery
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(Abstract)

This study presents the development and optimization of flow-electrode capacitive deionization (FCDI) systems to
enhance selective and continuous ion recovery. We integrated functionalized ion exchange membranes (IEMs) and
redox-active flow electrodes to significantly improve ion selectivity and overall performance. The functionalized
cation-exchange membranes (CEMs) were prepared using a layer-by-layer deposition technique, allowing precise control
over membrane properties. Redox-active flow electrodes were designed to capture specific ions through reversible redox
reactions, boosting efficiency. Experimental results demonstrated that these advanced FCDI systems could selectively
recover target ions from mixed solutions with substantial improvements in ion-capture capacity and desalination
efficiency. The systems achieved higher salt adsorption capacity (SAC) and average salt adsorption rate (ASAR)
compared to traditional CDI systems. The continuous operation capability and enhanced material properties of our FCDI
systems address the limitations of traditional CDI systems, providing robust and scalable solutions for selective ion
recovery and water treatment. These systems are highly suitable for applications in resource recovery, water purification,
and environmental remediation. This work underscores the importance of innovative material design and system
integration in advancing capacitive deionization technologies.

(Keywords)

Flow-Electrodes Capacitive Deionization, Selective lon Recovery, lon Exchange Membrane, lon Selective Electrode,
Resource Recycling
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Strategies to enhance the cycling ability of Faradaic electrodes in capacitive
deionization process
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Understanding the degradation mechanism of carbon electrodes and development
of highly stable electrode materials
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(Abstract)

Owing to the low price and large surface area, activated carbon materials have been used in a wide range of
applications. They manifest decent performances as adsorbates, and moreover, the high conductivity makes them an
excellent electrode material for energy storage by the adsorption of ionic species. From the similar viewpoint, there have
been a large amount of efforts to employ activated carbon in electrochemical desalination, or capacitive deionization
(CDI). Carbon-based CDI received significant attention due to its simplicity and high economic feasibility. Hoewever,
there are many issues to be addressed, including the degradation of activated carbon electrodes during long-term cyclic
operations. In this presentation, our efforts to improve stability of activated carbon electrodes in CDI will be presented.
In the first part, by comparing the CDI and membrane capacitive deionization (MCDI) systems, surface electrochemistry
and degradation mechanism of carbon electrodes will be discussed. As identical electrodes are used in CDI and MCDI
while the reaction conditions are different, systematical understanding could be achieved by this investigation. Then,
our research works on the development of highly stable activated carbon electrodes that enable robust long-term
operation of membrane-less CDI will be presented.

(Keywords)

Capacitive Deionization, Activated Carbon, Electrochemical Desalination
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Electrochemical reduction of nitrate for resources recovery
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(Abstract)

Electrochemical valorization of nitrate (NO3) from wastewater is of great interest for decentralized production of
ammonia (NH;) with renewable energy sources, which is an alternative technology to energy-intensive and
carbon-emitting thermochemical processes. Electrochemical approaches to recover reactive nitrogen species requires
comprehensive understanding on the reaction mechanisms, catalysts design, and reactor development for in practice
applications. Here we introduce a strategy to develop metallic electrocatalysts depending on the reaction environments,
from highly concentrated electrolytes to industrially relevant conditions.

(Keywords)

Electrochemistry, Nitrate reduction, Ammonia, Resource recovery
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Sunlight-driven Seawater Splitting of Perovskite Oxynitrides
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(Abstract)

Solar (sea)water splitting using semiconductors is a promising means of directly producing renewable, clean hydrogen
from water. [1] Seawater is very abundant on Earth so that the splitting of seawater instead of fresh water can be more
feasible for commercialization. The n-type perovskite oxynitrides AB(O,N); (A=La, Ca, Sr, or Ba; B=Ti, Nb, or Ta)
are photo-responsive to wavelengths longer than 600 nm (band-gap energies Eg; 1.7~2.1 eV), leading to STH conversion
efficiency above 10% for commercialization. [2] Band edge potentials of the oxynitrides span water redox potentials
so that these materials drive overall water splitting thermodynamically. However, the water oxidation activity over the
perovskite oxynitrides is very limited at neutral pH. Herein we report that chlorine evolution reaction can be an
alternative oxidation to the water oxidation thus leading to increased hydrogen evolution rate at neutral pH.[1] G. Liu,
S. Ye, P. Yan, F. Xiong, P. Fu, Z. Wang, Z. Chen, J. Shi, C. Li, Energy Environ. Sci., 2016, 9, 1327.[2] J. Seo, H.
Nishiyama, T. Yamada, K. Domen, Angew. Chem. Int. Ed., 2018, 57, 2.
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Application of micropollutants removal model for drinking water treatment processes
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(Abstract)

The removal of 55 micropollutants (MPs), including per- and polyfluorinated substances (PFASs), pharmaceuticals and
personal care products (PPCPs), pesticides, endocrine disrupters (EDCs), nitrosamines, disinfection by-products and taste
and odor compounds (T&Os), was examined in drinking water treatment plants (DWTPs), pilot plant and lab scale test
by oxidation (chlorination, ozonation, and UV/H,0,), activated carbon (GAC, PAC) and membrane (NF, RO). The
removal models predicting of 55 MPs showed good agreement between modeled and measured value for treatment
processes. Our results can provide the resources for determining which water treatment processes are suitable for treating
specific MPs present in the raw waters of DWTPs.

(Keywords)

Drinking water treatment, Micropollutants, Activated Carbon, Ozone, UV, AOP, Membrane, NF, RO
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Application of linearized ADM1 for Prediction of anaerobic digestion system performance
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Environmental system control using computational fluid dynamics
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(Abstract)

Marine organisms often grow on the surfaces of cooling water intake systems, causing several problems such as increased
pump load, corrosion, and reduced heat exchange efficiency. Chlorination is commonly preferred to prevent the growth
of marine organisms and biofouling because it is proven effective and relatively low-cost compared to other biocidal
options. Chlorination in water intake systems can be conducted either by injecting chlorine or through in-situ
electrochlorination. In-situ electrochlorination offers several advantages: it produces fewer harmful chlorination by-products,
avoids the need for chlorine storage, and does not require sodium chloride. This method is particularly useful for maintaining
a relatively high concentration of chlorine near the walls where bio-organisms are often found. By focusing chlorination
efforts on the wall areas rather than the entire seawater body, the overall chlorine demand can be minimized. However,
there have been few attempts to apply in-situ electrochlorination due to a lack of optimal configurations and operational
conditions. In this study, several simulations of cooling water flow were conducted using commercial computational fluid
dynamics (CFD) software to investigate better configurations for in-situ electrochlorination. A pilot-scale cooling water
circulation system was operated to validate the simulation results. Effective chlorination was achieved with significantly
lower chlorine dosing compared to the direct chlorine injection method. A proper control strategy for in-situ electrochlorination
was developed based on CFD simulations. This strategy can be implemented using sensor-based critical parameters such
as oxidation-reduction potential (ORP), pH, residual chlorine concentration at the outlet, and organic content in seawater.

(Keywords)

CFD, Electrochlorination, cooling water system
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Impact of injecting microbial signalling molecules on biohydrogen production
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Synergetic RO-FO-halophyte cultivation system for
water-energy-food-environment nexus system

Ly
Kiho Park?

1

!Department of Chemical Engineering, Hanyang University

(Abstract)

Groundwater salinization is a problem affecting access to water in many world regions. Though desalination by
conventional reverse osmosis (RO) can upgrade groundwater quality for drinking, its disadvantages include unmanaged
brine discharge and acceleration of groundwater depletion. Here we propose a new approach combining RO, forward
osmosis (FO) and halophyte cultivation. FO optimally adjusts the concentration of the RO reject brine for halophyte
irrigation. It also re-uses wastewater thus reducing the groundwater extraction rate and the volume of wastewater
effluent. To ensure compatibility with halophyte cultivation, three practical designs are proposed and analysed for
groundwater salinity ranging from 1 to 8 g/L. Results include specific energy consumption (SEC), specific groundwater
consumption (SGC), wastewater volume reduction, peak RO pressure, permeate water quality, and efficiency of water
resource utilisation. Compared to conventional brackish water RO, the results show superior performance in almost all
aspects. For example, SGC is reduced from 1.25 to 0.9 m* per m*® of drinking water output. The exception is SEC
which is increased slightly but remains low at 0.44-0.70 kWh/m®.
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Batch reverse osmosis, Process modeling, Forward osmosis, Groundwater, Zero liquid discharge
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Paradigm Shift in MBR Processes: Innovations in Physical Cleaning for Energy Saving and
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Effects of oxygen nanobubble oxidation in dye wastewater treatment
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(Abstract)

In this study, we evaluate the oxidation capacity of oxygen nanobubbles (ONBs) in dye wastewater treatment. First,
we explored through the extended Derjaguin-Landau-Verwey-Overbeek (DLVO) theory that at acidic pH, the ONB system
is unstable and they interact with each other, aggregating into larger-sized bubbles, and then collapse in aquatic environment.
When ONBs have a zeta potential of 0, they are in the most unstable state with the lowest energy barrier, and hence,
they have the highest oxidation potential, demonstrated by the decolorization of methylene blue (MB). As part of a
pioneering attempt, ONBs were combined with Fenton’s reagent (including hydrogen peroxide, H,O,, and iron ion, Fe?")
to evaluate the effectiveness of this combination in advanced oxidation processes (AOPs). The optimal decolorization
of 10 ppm of MB at 25°C was determined to be at 0.036 mM Fe®* and 0.15 mM of H,0, in the presence of ONBs
at pH 3, where the ONBs had a zeta potential of zero. After 15-minute combination with Fenton’s reagent and interaction
with MB, the decolorization efficiency of the ONB solution to decolorize MB reached 95%. The observed difference
in efficiency between scenarios with and without ONBs highlights their potential to enhance AOPs. Overall, these observations
suggest that the oxidation capacity of ONBs is a potential tool for dye wastewater treatment.
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MAPPING PLASTIC POLLUTION AT SCALE: AMACHINE LEARNING
APPROACH USING SATELLITE IMAGERY
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(Abstract)

Plastic pollution has emerged as a critical environmental issue, threatening ecosystems worldwide. Effective mapping
and monitoring of plastic debris are essential for developing mitigation strategies and informing policies. Traditional
methods face challenges related to scale, accuracy, and transferability, limiting their effectiveness. Recently, machine
learning and deep learning have shown great promise by utilizing sophisticated algorithms and vast datasets. Our
research explores the application of machine learning methodologies in conjunction with satellite imagery to identify,
describe, and quantify plastic pollution in various environments. We integrate some spectral indices from multispectral
satellite data to distinguish plastic debris from other materials. Our framework employs Convolutional Neural Networks
(CNNs) trained on a diverse dataset of annotated satellite images encompassing various regions and pollution scenarios.
The resulting plastic pollution maps provide valuable insights for targeted clean-up efforts, environmental monitoring,
and policy-making. This scalable and cost-effective approach represents a significant advancement in addressing global
plastic pollution, offering stakeholders a powerful tool to tackle this pressing environmental challenge.

(Keywords)

Plastic Pollution, Machine Learning, Deep Learning, Convolutional Neural Networks (CNN), Remote Sensing
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High CO, adsorption Metal-organic frameworks (MOFs) design for Direct Air Capture
process based on Probabilistic Generative Adversarial Networks (PGAN)
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(Abstract)
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Control of phosphorus release from benthic sediment micro/nano bubble
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(Abstract)

The release of phosphorus (P) from sediments due to the continuation of hypoxic conditions in the lake bottom layer
leads to the deterioration of the lake environment. The characteristics of each bubble were analyzed, and the P control
effects of the control group and the bubble group were compared. The DO concentration of microbubbles (MBs) and
nanobubbles (NBs) increased up to 10 and 5 mg/L, respectively, and then decreased. As a result of comparing the
decrease in DO concentration and P release concentration over time in the control and experimental groups, NBs showed
an excellent P release control effect. As a result of investigating sediment water quality according to depth in the control
and experimental groups through analysis of P by type in the sediment, Fe-P distribution accounted for the largest
proportion. Compared to the control group, the Fe-P distribution of the experimental group was also confirmed to
increase by up to about 10% under NBs conditions. This indicates that the release of P due to the reduction of iron
oxide, which is most affected by the redox potential, is reduced by injecting bubbles. NBs remain in the water column
for a long time and have a positive effect on DO improvement and P release. It was concluded that by injecting NBs,
the anaerobic environment of the bottom layer could be improved and P release from sediments could be reduced.

(Keywords)

Hypoxia, Microbubble, Nanobubble, Phosphorus release, Phosphorus fraction
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Sensitive Detection of Dichromate lons Using Gold Nanoflower Particles
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(Abstract)

The facile synthesis of flower-shaped gold nanoparticles (AuNPs) using a smartphone-assisted method and their
application for the colorimetric detection of dichromate ion is reported. The method involves the reduction of
chloroauric acid in the presence of hydroxyethyl piperazine ethane sulfonic acid (HEPES) as a reducing agent, followed
by the addition of polyvinylpyrrolidone (PVP, Mw=29,000). The reaction is then monitored using the smartphone's
camera, which captures images of the color changes in the solution over time. Addition of dichromate ions to
flower-shaped gold nanoparticle solution selectively induced the aggregation of flower-shaped gold nanoparticles, which
resulted in red-shifted absorption accompanied by a color change from dark magenta to light steel blue. The highly
selective and sensitive colorimetric assay reported herein has been successfully applied to monitor the dichromate ions
concentrations in spiked tap water, pond water samples. This sensing system allows rapid and facile determination of
dichromate ions in various types of mineral supplement, and environmental samples.

(Keywords)

Surface Plasmon resonance, Colorimetric probe, Aggregation, Gold nanoparticles, Dichromate ion
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Optimizing Polystyrene Degradation, Microbial Community and Metabolite Analysis of
Intestinal Flora of Yellow Mealworms, Tenebrio molitor
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(Abstract)

This study explored a direct feeding of expanded polystyrene as the sole diet for breeding Tenebrio molitor larvae.
Temperature and relative humidity were manipulated to evaluate polystyrene biodegradation efficiency, survival rate, and
formation of micro-polystyrene residue. Efficient conditions were at temperature of 25  with a humidity of 65 + 5
%. Comparative metabolomic and metabolic-metabolic network analyses was performed for visualizing detailed pathway.
Possibility of forming 4 (p)-hydroxyphenylacetic acid from phenylacetic acid with further conversion to 4-methylphenol,
4-hydroxybenzaldehyde, and 4-hydroxybenzoate could be seen as a side chain route for further biodegrading process.
Key species identified in the gut of T. molitor larvae included Citrobacter sp., Serratia marcescens, Klebsiella aerogenes,
and Klebsiella oxytoca. Pseudomonas aeruginosa was detected only under an anaerobic condition whereas Acinetobacter
sp. was present only under an aerobic condition. These results demonstrate the potential to decrease micro-polystyrene
by optimizing breeding conditions and biodegradation process of polystyrene.

(Keywords)

Environmental Impact, Microplastic, Gut microbiota, Biofragmentation, Biodegradation pathways
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Development of a Triazole-Functionalized Metal-Organic Framework for
Enhanced Direct Air Capture of CO,
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(Abstract)

This study presents the synthesis and characterization of a novel triazole-functionalized metal-organic framework
(MOF) designed for direct air capture (DAC) of CO,. The new synthesized MOF was constructed using a
diaminobiphenyl-based dicarboxylic acid ligand (H,L) and cobalt as the central metal via a solvothermal method. The
resulting framework exhibits remarkable CO, adsorption capacity and CO,/N; selectivity for 400 ppm of CO, at room
temperature. This performance is attributed to the synergistic effects of unsaturated open metal sites of Co®* and
accessible nitrogen-donor Lewis basic sites of triazole within the framework. The unsaturated metal sites display Lewis
acidity, rendering them advantageous for CO, capture, owing to the partial positive charges on the metal centers.
Furthermore, the Lewis basic nitrogen sites within the synthesized MOF serve as binding sites for highly selective CO;
capture. Consequently, the newly developed triazole-functionalized MOF presents a promising solution for directly
removing CO, from the atmosphere and contributes to solving climate change challenges.

(Keywords)

Direct air capture (DAC), CO, capture, Metal-organic frameworks (MOFs)
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Methane yield prediction of anaerobic digestion using in-situ monitoring for
deep learning process
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(Abstract)

The biodegradation of organic matter via anaerobic digestion (AD) remains a critical bottleneck, rate-limiting
hydrolysis, in the recovery of bioenergy from wastewater. Despite humerous long-term studies providing guidelines to
enhance AD efficiency, the operational conditions delineated in these studies often fail to accurately predict optimal
performance in practical, scaled-up applications. For this reason, real-time monitoring of the physicochemical parameters
of sludge can significantly aid in decision-making processes to optimize AD operations. This research investigates the
performance of a lab-scale up-flow anaerobic filter reactor (UAFR) subjected to increasing organic loading rates (OLR).
Using pH and ORP monitoring, this study conducts deep learning and statistical analysis to predict AD performance.
By employing the Classification and Regression Tree (CART®) algorithm for data prediction, generated model achieved
an overall prediction accuracy of R? = 0.9451. The findings highlight that pH and ORP monitoring may provide a high
accuracy in prediction methane yield with training and fit significance values as high as 96% and 95%, respectively.

(Keywords)

Anaerobic co-digestion; Physicochemical parameters monitoring; Deep learning process.
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Behavior of Urea in Wastewater Treatment Systems
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The characteristics of hydrogen and methane production microbial community
during anaerobic digestion
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(Abstract)

Anaerobic digestion is a waste treatment process that generates biogas by breaking down organic matter using
anaerobic microorganisms under anoxic conditions. This process involves complex interactions among diverse microbial
communities, including hydrolytics, fermentative, acetogenic, and methanogenic bacteria. The efficiency of biogas
production in this biological process is highly influenced by the environmental conditions within the reactor and the
characteristics and distribution of the microbial communities. This study aims to analyze the temporal changes in
microbial community structure by culturing sludge microorganisms through serial subcultures, measuring hydrogen and
methane production peaks via gas chromatography, and examining the microbial compositions at these peaks using
denaturing gradient gel electrophoresis (DGGE). Based on the 3rd generation subsulture results, where the medium was
50ml, the sample was 10ml, and 5ml of 2g/L sucrose was added, H, reached a maximum peak of 2990 mv*s after
72 hours, and CH, reached 1937 mv*s as a peak after 14 days. Enhanced knowledge of these microbial processes can
lead to improved biogas yields and the development of more efficient waste-to-energy technologies.

(Keywords)

Anaerobic digestion, Characteristics of micobial community, Serial subcultures, Gas chromatography, DGGE
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Simultaneously enhance nitrogen removal and mitigate membrane biofouling using
heterotrophic nitrification aerobic denitrification-quorum quenching (HNAD-QQ) strain in
membrane bioreactor for wastewater treatment and water reuse
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(Abstract)

This study shows the primary finding of a strain that exhibits both heterotrophic nitrification aerobic denitrification
(HNAD) capabilities, as well as quorum quenching activity. This strain was obtained from aerobic activated sludge,
encapsulated on spherical beads, and applied in a membrane bioreactor to assess its potential to control nitrogen removal
and membrane biofouling simultaneously under aerobic conditions. In brief, simultaneous nitrification and denitrification
(SND) assays confirmed the bacteria's ability to perform both processes concurrently, substantially reducing nitrogen and
nitrate levels. The isolated strain removed 99.9% of 50 mg NH,-N/L within 36 hours. When immobilized on beads and
subjected to SND assays, they removed 72.6% of NH,;-N and 98.0% of NOs-N within 72 hours. Additionally, quorum
qguenching (QQ) activity was assessed to address membrane fouling, a major MBR drawback. Monitoring the
degradation of signaling molecules N-acyl homoserine lactones (AHLs) and autoinducer-2 (Al-2) confirmed the
bacteria's potential to disrupt quorum sensing, enhancing MBR efficiency. The isolated strain removed 81.1% of
C8-HSL, a type of AHL, and 81.4% of Al-2 within 3 hours. For practical application, these HNAD-QQ strain will
be introduced into an MBR to evaluate their nitrogen removal and QQ capabilities under aerobic conditions.

(Keywords)

Heterotrophic nitrification aerobic denitrification (HNAD), Nitrogen removal, Quorum sensing (QS), Quorum
quenching (QQ), Membrane bioreactor (MBR)
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consumption of SWRO plant
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systemic effect Cascade fuzzy gain scheduling

Cascade and fuzzy gain scheduling-based plant-wide control for a full-scale
two-stage PN/A process considering the systemic effect
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Battery-activate sludge model (b-ASM) specialized in Secondary Battery Industrial
wastewater with high N-methly-2-pyrrolidone (NMP) concentration
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Retrofit technologies of anaerobic digestion process for carbon neutrality of wastewater
treatment plant: Technology-Economic-Environmental assessment
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A study on the effect of quercetin from the onion peel extract on the
physiological activity of Rattus norvegicus
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(Abstract)

In order to find a use of discarded onion shells despite their high utilization value, they proved that onion shells had
superior quercetin content, total polyphenol content, and total flavonoid content compared to pulp, and proved their
antimicrobial properties against E. coli. In addition, when onion skin hot water extract is fed to male SD Rat, it does

not help improve blood lipids, but it is expected to be used as an antioxidant in the future due to the tendency to
increase weight.

(Keywords)

onion peel, quercetin, Rat
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Analysis of phosphorus adsorption and recovery characteristics using magnetite
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(Abstract)
100
Struvite(MAP) . ,
, 0.3N (Reverse Co-precipitation)
XRD (Magnetite) , XPS Fe2* Fe
SEM-EDS . 150~200
mgP/L ( )
, 10 mgP/ . PZC (Point of zero Charge)
, pzC 7.0~7.5
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Performance of Cathode Materials for Hydrogen Production from Acid
Fermentation Sludge on Glucose Electro-fermentation

1, 1. 1, 1t
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1

Chosun University

(Abstract)

This study meticulously investigates the impact of various cathode electrode materials on hydrogen generation through
glucose electro-fermentation. The materials tested include metal-based electrodes such as stainless-steel plate 304 (SSp)
and nickel plate, as well as carbon-based electrodes like graphite felt (GF) and graphite plate (Gp). Anaerobic sludge
from the acid fermenter of an anaerobic digestion facility was used as the inoculum, ensuring the rigor of the
experimental setup. The process was carried out over 96 hours at a controlled temperature of 30°C, providing reliable
performance data for these materials. Results indicated that metal-based electrodes significantly outperformed
carbon-based ones in both biological and bioelectrochemical reactions at an applied voltage of 0.9 V. Specifically, the
stainless steel plate (SSp) exhibited the highest hydrogen production yield, with 26.0+5.6 mmol H2/mol glucose in the
biological response and 30.6+3.1 mmol Hy/mol glucose when 0.9 V was applied. These findings highlight the superior
efficiency of metal-based cathodes in hydrogen production during glucose electro-fermentation.

(Keywords)

Bioelectrochemical system, Anaerobic digestion, Cathode electrode, Glucose
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Generative Al-driven multi-criteria decision making for optimal allocation of cost
effective green hydrogen production facilities under metrological uncertainties

1, 1, 1, 12 1t
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1 / 2
'Department of Applied Environmental Science, Kyung Hee University /
Department of Civil and Environmental Engineering, Imperial College London

(Abstract)

Green hydrogen from renewable energy sources (RES) sites is a feasible solution for reducing greenhouse gas
emissions. However, the production and sustainability of hydrogen at these sites are significantly impacted by challenges
such as curtailment issues, operational inconsistencies, unpredictable weather conditions, and remoteness from both the
grid and consumers. Therefore, selecting optimal locations is essential for maximizing production and economic
sustainability of hydrogen production from RES. This study aims to identify optimal hydrogen production sites to
manage fluctuations in renewable energy sources and cater to diverse demand patterns, ensuring the fulfillment of energy
demand in specific locations. The proposed framework combines the multi-criteria-decision-making (MCDM) based
analytic hierarchy process (AHP) with geographical information systems (GIS) and a generative Al-driven model
(GAI-MCDM-AHP) to evaluate land suitability with limited resource data. Moreover, it was evaluated and compared
with current electric grid operations, considering population demand through an economic, environmental cost, and
climate change assessment index. The results show that GAI-MCDM-AHP demonstrated superior prediction performance
by accurately identifying the exact demand and production capacity of locations with limited resources, achieving a 95%
R2 of prediction performance. Therefore, the GAI-MCDM-AHP framework can be an excellent tool for policymakers
to strategically address hydrogen demand and support the deployment of green hydrogen facilities for a sustainable
energy future.

(Keywords)

Renewable energy sources, Hydrogen production, Multi-criteria-decision-making (MCDM), Site selection
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A sustainable roadmap towards net-zero emissions energy in Nigeria: A
simulation of hybrid renewable energy scenarios assisted with multi-criteria
assessment

Al. HL . 1t
Israel A Bayode® - Abdulrahman H Ba-Alawi' - ChangKyoo Yoo*'

1

"Department of Applied Environmental Science, Kyung Hee University

(Abstract)

Nigeria possesses abundant renewable energy resources, yet its predominant reliance on fossil fuels for electricity
generation presents a challenge in meeting escalating energy demands. As global efforts intensify to combat climate
change, achieving net-zero emissions becomes crucial for Nigeria's energy sector. This study explores pathways to
achieve a net-zero emissions electricity generation system in Nigeria by 2050 through comprehensive simulation of
hybrid renewable energy scenarios. The simulation and optimization were conducted using a hybrid optimization of
multiple energy resources (HOMER), and the analytical hierarchy process (AHP) was utilized for strategic
decision-making. Six distinct hybrid renewable energy system (HRES) scenarios incorporating wind, solar, hydro, and
biomass resources were developed and compared. Using this integrated simulation approach, economic, technical,
environmental, and social factors were comprehensively evaluated. Over a 25-year project lifetime, key metrics including
net present cost (NPC), levelized cost of energy (LCOE), and emissions were assessed. Sensitivity analyses were
conducted to assess the impact of critical variables on system performance. The findings reveal that achieving net-zero
CO, emissions through optimal renewable energy configurations is both feasible and economically viable, provided
significant policy interventions exist. Thus, this study provides valuable insights for policymakers aiming to promote
sustainable energy transitions and develop a roadmap for achieving net-zero emissions in Nigeria.

(Keywords)

Hybrid renewable energy, Energy simulation, Net-zero emissions, Sustainable energy roadmap
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Hydrogen Production and Microbial Community Analysis in Bioelectrochemical Anaerobic
Digestion under Different Voltage Inputs in Fed-batch Operation
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(Abstract)
(bioelectrochemical anaerobic digestion, BEAD)
BEAD ,

0V, 03V,

06V, 09V, 12V) : (1%

. , , 0V, 03V
, 09V, 12V oV 43 ~ 76 %
. - (cyclic voltammetry, CV) ,
12V . . (phylum)
Firmicutes, Bacteriodetes ,  (genus) Magasphaera, Lactobacillus, Clostridium
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Bioelectrochemical anaerobic digestion, Hydrogen production, Fed-batch operation, High-strength wastewater
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Al-Based Control of Digestor Operation Variables for Maximizing Biogas Generation in an
Integrated Anaerobic Digestion System
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(Abstract)
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2-bromoethanesulfonate

Effects of Hydrogen Producing Bacteria and Methanogen on Heat Shock and
2-Bromoehtnaesulfonate Input in Anaerobic Acid Fermentation
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, (90 , 15 ), 2-BES(1, 5, 10, 50, 100mmol/L) 16
Clostridium spp.
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Impact of cold plasma pretreatment on the anaerobic digestion of sewage sludge
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(Abstract)
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Maximizing treatment efficiency of livestock manure through
MPBR and cold-plasma convergence
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(Abstract)

23 (., ) 4%

) DOC 84%, TN 37%, TP 80%
electrical
energy per order (EE/O)
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