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Education
• B.E. Korea Univ.
• M.E. Korea Univ. 
• Ph.D. Korea Univ.

Experiences
• Research Fellow
• Representative Professor
• Vice President, Korean Society on Water Environment
• Editorial Board Member, Desalination
• Visiting Researcher, EURECAT(Spain), MSCA

Research Field
• Water & Wastewater Treatment, Desalination, Water reuse
• Resource recovery



Experiences





GMVP (400 m3/d)

• Thermally-driven membrane process

• Capable to treat highly saline feed water  

• Capable to use low-grade thermal energy such 
as waste heat, solar, or geothermal energy



RO
RED

RED
3.5wt%

2.5wt%
5.0wt%

3.5wt%

Energy

Energy
Energy

Ecofriendly Process

Dilution
(Reduce Energy) Water 

(0.05wt%)

Ion-exchange membrane New Membrane

SE
C 

(k
W

h/
m

3 )

RED-RO-RED RO-PRO RORED-RO-PRO

Water

Energy

Environ
ment

Next Generation Desalination







Topic: Development of solar thermal hybrid (FO-MD-MCr) system



Resource



Source: https://doi.org/10.3390/batteries10010038





• Direct Lithium Extraction (DLE)

• Game Changer





https://doi.org/10.1038/s41545-022-00153-6



Source: https://doi.org/10.3390/batteries10010038

• Pyrometallurgy & Hydrometallurgy



Ongoing Project



Green Desalination Research Lab.

• Rb, Br, Mg, 
Ca, Li, K, Ag, F, 

Si, Cu

• MD, MDC, NF, 
Advanced RO

• CDI, MDC, ED

Resources

(10)
Concentration Extraction

Pre & 
Post 

process

• Anti-Scale, 
Analysis, pH 

sensing, 
Materials

‘VALUE in BRINE’ is an innovative technology research lab. to 
circulate minerals & metals from brine for low carbon emission.

• Project title: World Top Class Lab. Project funded by KICT
• Periods : 2023~2032 (9 year)
• Budget : about 270,000 euro/year



Research case 1 – Development of a resource recovery reactor 
in brine

• Development of a resource recovery reactor in brine

• Research implementation method
• Reactor design using 3D CAD (Computer Aided Design)
• Design verification through CFD (Computational Fluid Dynamics)
• Lab scale reactor build-up using 3DP(Three dimensional printer) Manufacturing and 

verification of lab scale reactor

RO Post treatment Extraction
1st stage : Mg, Ca
2nd stage : Li, Co, Ni …

Brine inlet

Low conc. water

Salt

CO2 microbubble

Mixing Reactor



3. Circular hole plate

Results
1. Flat 2. Rectangular hole



Research case 2 – Development of electrode manufacturing 
recipe for CDI



Results
Performance evaluation by driving conditions and derivation of optimal driving conditions

<CDI performance changes by voltage> <Influence of three major factors on salt removal rate>



Research case 3 –   Development of membrane 
crystallization technology

Submerged 
MD

Cooling 
Crystallizer

 No need for circulation of feed solution
 Reduction of heat loss
 Multifunction reactor (membrane reactor, crystallizer,

feed tank)

 Stimulation of nucleation by temperature control



Results
VCF 3.5VCF 2.9

< Convection current by heating/cooling >
(a) S-MDC (b) F-SMDC

Partition

Feed solution :
120 g/L Na2SO4

< sodium sulfate crystals produced >

 Partition prevented the feed solution mixing by convection

(like trap)

F-SMDC mode vs. S-MDC mode



Recovery of Li2CO3 by F-SMDC



Selective Recovery



Basic Lithium Electrochemical Test - Results



Anti-Solvent Crystallization



 Anti-Solvent Crystallization

<Cassette-Type Flat Sheet Membrane Module >

Design of a High-Concentration System Using a Cassette-Type Membrane Module

<Joule Heater and Its Installation Position> <Reactor>

Prototype

<Patent(on-going)><Prototype>



International Networking
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Middle East

Australia

Europe

U.S.A.

WTCL 
KICT

• EURECAT
• MOU (‘23.05.)

• DTRI(WTIIRA) 
• Qatar Univ.

• YALE Univ. • UTS 

Promoting collaboration with various 
institutions worldwide and advancing 
international joint research



• Success and failure of technology

• We need collaboration



Korea-EU Horizon Europe Researchers Networking Forum on Energy & Advanced Mobility

Experience

EmerG0

Targeted Call:  HORIZON-CL6-2025-01

Title: A PLATFORM FOR TRACKING AND REDUCING PERSISTENT AND EMERGING POLLUTANTS TOWARDS 
ZERO POLLUTION IN FOOD AND DRINK SYSTEMS

Participants: 19
Coordinator: EURECAT in Spain



Korea-EU Horizon Europe Researchers Networking Forum on Energy & Advanced Mobility

Your Project Idea

Water-Energy-Resource Nexus

Targeted Call:  HORIZON-CL5-2026-03-D2/HORIZON-CL5-2026-03-D3 (?)

Main Objectives
To develop carbon reduction technologies utilizing urban water resources based on the circular economy
concept. The project aims to create an integrated water-energy-carbon nexus system that captures and reuses 
CO₂ through innovative water treatment and resource recovery processes.

Idea Briefly Explained
The research focuses on using urban wastewater and seawater desalination brine as carbon capture and 
utilization media. By combining membrane crystallization, electrochemical conversion, and AI-based process 
optimization, the technology will contribute to low-carbon cities and sustainable water management aligned 
with the EU Green Deal and carbon neutrality goals.
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• Process Design

• Materials

• Energy Control

• Digital Technology



Korea-EU Horizon Europe Researchers Networking Forum on Energy & Advanced Mobility

Profile You are Seeking and Why

IF YOU PRESENT A PROJECT IDEA

We are seeking European partners—including municipal authorities, research institutes, and universities—interested in 
developing CO₂ reduction technologies through circular water systems.
Ideal partners should have expertise in urban water management, carbon capture and utilization (CCU), life-cycle assessment, or 
digital twin technologies for sustainable city applications.

Collaboration aims to design and demonstrate urban-scale water-carbon nexus solutions contributing to carbon neutrality and 
resource circulation.
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+82-10-5162-5700

Linkedin


