






















3. Development of Next-Generation Urban Hazardous Pollutant Diagonsis, Control, and 
     Prediction System

       Dr. Kim, Jin Young, (P.I.) Dr. Bae, Gwi-Nam, Dr. Jurng, Jong Soo, Dr. Lee, Seung-Bok, Dr. Kim, Byoung Chan, Dr. Jung, Jae Hee, 

       Dr. Kim, Hwa Jin, and Dr. Oh, Youngtak 

This research project aims to develop efficient future-generation fine particle pollutants diagnosis system for enhanced 

human health and well-being. This includes developing fundamental technolgies of urban/indoor air pollution monitoring 

and modeling, urban hazardous pollutants diagnosis and control, integrated risk assessment and prediction system, and 

integrated network technology for managing urban environment conditions. Technological objectives are developing portable 

PM2.5 measuring analysis system (with 10% standard deviation), on-line sensor kit for hazardous biomolecule detection 

(2 h detection sensitivity), on-site heavy-metal detection kit (Pd ~ 0.1 ug/g level), and DNA chip for potential health-hazard 

prediction (over 10 genome maps). Current air pollutants diagnosis system relies on limited information of particles such as 

concentration, and particle size, but next-generation diagnosis and prediction system needs more information for efficient 

promotion of human health against hazardous pollutants.  

Hazardous pollutants (new) Fine particles (current)

Size ≤ 2.5 μm ≤ 2.5 μm

Hazard composition > total concentration total concentration ≫ composition

Base mass, chemicals, biomolecules, heavy-metals mass

Environment indoor/outdoor outdoor only

With new hazardous pollutants categorization, portable PM2.5 detection system will be developed which provides not only 

conventional particle size and concentration, but also the types of pollutants and appropriate means to counter-measure. 

With various hazardous pollutants, detection of potential pathogenic biomolecule will be enhanced based on optics-driven 

sensitivity and selectivity. In addition, numerous heavy metal pollutants will be monitored selectively though complex of 

acidic nano-particle. Finally, specific diagnosis system of hazardous pollutants informing potential and chrnoic effect and 

human health assessment will be developed. 





















Name of the Transferred Technology Loyalty[KRW] P.I.

Virus Disinfection Technology 300,000,000 Lee, Kang Bong

>> Overview of Transferred Technology
   - Hydrogen Peroxide Vapor (HPV) generator for virus sterilization.
   - Equipment for hydrogen peroxide decomposition
   - Graphene sensor for measurement of hydrogen peroxide concentration
   - MnO2 nanoparticle catalyst for hydrogen peroxide decomposition

>> Expectation Effect
   - Effective sterilization of contagious viruses such as MERS, Evola, etc.
   - Efficient disinfection of hospital rooms and public places.





















(1) Achievement Summary

Research Grants [KRW] 9,155,314,794

Publication (SCI, SCIE) 48

Intellectual Property 68

Technology transfer fee [KRW] 166,200,000

(KRW 1,150 = USD 1)

(2) Grants 

● Ministry of Land, Infrastructure and Transport / Development of 
fouling control technology for membrane distillation application 
/ ￦413,400,000 / PI: Lee, Seock Heon

● National Research Foundation of Korea / Development 
of core technologies for sustainable urban environment / 

￦661,849,703 / PI: Lee, Seock Heon

● KIST / Development of decentralized water reuse system / 
￦1,004,657,550 / PI: Lee, Seock Heon

● National Research Council of Science & Technology/ 
Development of Innovative Technology and Integrate 
Management System for Sustainable Sanitation in ASEAN / 
￦400,000,000 / PI: Ahn, Kyu Hong

● Ulsan District Env. Pre. Association / Development of Effect of 
Air Pollution on Agricultural Activity in Ulsan / ￦50,000,000 / 
PI: Park, Wan Chul

● Ministry of Land, Infrastructure and Transport / Estimation of 
water quality change by geochemical reactions in the aquifer / 
￦150,000,000 / PI: Lee, Seung Hak

● Ministry of Environment / Development of a method for 

identifying the source of heavy metal and chlorinated compound 
contamination in the subsurface of industrial complex / 
￦186,000,000 / PI: Lee, Seung Hak

● KIST / Planning for Korea - China International Cooperation in 
Environment / ￦20,000,000 / PI: Lee, Seung Hak

● KIST / Development of core environment and energy 
technology for municipal wastewater treatment plant / 
￦1,525,827,000 / PI: Lee, Young Haeng

● Ministry of  Science, ICT and Future Planning / Development of 
electro-active anodes with a reduced precious metal content and 
wastewater electrolysis process for water treatment and molecular 
hydrogen production / ￦214,000,000 / PI: Cho, Kang Woo

● National Research Foundation of Korea / Development of a 
novel photo-electrochemical water treatment reactor through 
co-optimization of optical and fluidic fields and immobilization 
of catalysts / ￦15,000,000 / PI: Cho, Kang Woo

● KIST / Development of domestic purification systems based on 
photo-electrochemical catalysts / ￦250,000,000 / 
PI: Cho, Kang Woo

● Ministry of Science, ICT and Future Planning / Standardization 
of Best Available Technology(BAT) for effective water treatment 
during algal blooming / ￦1,280,000,000 / PI: Lee, Sang Hyup

● Korea Environmental IndustryTechnology Institute / 
Development of next generation smart water grid system for 
establishment of automated management system for non-point 
pollution source behavior and point source / ￦400,000,000 / 
PI: Lee, Sang Hyup

● Ministry of Science, ICT and Future Planning / Development of 
alternative adsorbent and process for removing algae toxic and 
T&O matters / ￦271,667,000 / PI: Song, Kyung Guen

● Korea Agency for Infrastructure Technology Advancement 
/ Development of membrane distillation water purification 
technology using a multi-layer thin-film photothermal 
conversion material for decentralized water supply / 
￦289,400,000 / PI: Song, Kyung Guen

● KIST / Development of micropollutants management 
technologies in urban water cycle / ￦953,498,000 / 
PI: Song, Kyung Guen

● Ministry of Science, ICT and Future Planning / Development 
of alternative oxidant and unit process for advanced water 
treatment during algal blooming / ￦280,000,000 / 
PI: Hong, Seok Won

● Korea Environmental IndustryTechnology Institute / 
Development of immobilized antimicrobial catalyst for chemical-
free disinfection system and its application for waterscape 
facilities / ￦269,000,000 / PI: Hong, Seok Won

● Korea Environmental IndustryTechnology Institute / 
Development of electrochemically assisted technologies to treat 
high-strength organic and nitrogen wastewater / ￦327,467,000 
/ PI: Hong, Seok Won

● Korea district heating corporation / Optimization  of 
environment-friendly technology for reducing dissolved oxygen 

to prevent corrosion of heating pipe / ￦462,548,541 / 
PI: Hong, Seok Won

(3) Publications  

● Lee et al., Application of carbon foam for heavy metal removal 
from industrial plating wastewater and toxicity evaluation of the 
adsorbent, Chemosphere, 153, 1-9 (2016) (IF=3.698)

● Jung et al., Adsorption of phosphate from aqueous solution 
on to pyrolyzed drinking water treatment residuals: Statistical 
process optimization, equilibrium, and kinetic analysis, 
Environmental Progress & Sustainable Energy, 35(4), 1035-
1046 (2016) (IF=1.631)

● Jeong et al., Advanced organic and biological analysis of dual 
media filtration used as a pretreatment in a full-scale seawater 
desalination plant, Desalination, 385, 83-92 (2016) (IF=4.412)

● Chung et al., Alleviation of membrane fouling in a submerged 
membrane bioreactor with electrochemical oxidation mediated 
by in-situ free chlorine generation, Water Research, 96, 52-61 
(2016) (IF=5.991)









Name of the Transferred Technology Loyalty[KRW] P.I.

Development of copper recovery technology for ecotoxicity 
reduction of semiconductor wastewater

31,200,000 Hong, Seok Won

>> Overview of Transferred Technology
   - Simultaneous recovery of copper and reduction of toxicity in 
       semiconductor wastewater using protonated alginate beads
   - Protonated alginate beads were favored over Ca-alginate for 
       Cu2+sorption
   - High reusability was confirmed for over 10 cycles with no loss 
       of sorption capacity

>> Expectation Effect
   - Contribution to toxicity reduction of copper containing 
       wastewater as well as recovery of copper during treatment 
   - Environment-friendly and cost-effective technology for 
       treatment of heavy metals containing wastewater



Name of the Transferred Technology Loyalty[KRW] P.I.

Alginate bead impregnated bubble and photocatalyst 
method for the same

75,000,000 Lee, Sang Hyup

>> Overview of Transferred Technology
   - Development of high efficiency adsorbent for the removal of toxic orgnic contaminant which induces lymphomas and leukemia etc.
   - Presentation of effective regeneration technique related to recycling of adsorbent  

>> Expectation Effect
   - The photo-regenerable adsorbent will be applicable for treatment of most photodegradable organic pollutants
   - This adsorbent and regeneration technique will be useful as an efficient regeneration method in the water treatment process for  
      sewage or wastewater

Name of the Transferred Technology Loyalty[KRW] P.I.

Apparatus and method for cultivating micro-algae 
applied ozone oxidation

20,000,000 Song, Kyung Guen

>> Overview of Transferred Technology
   - Direct micro-algae cultivation in high organic strength and colored wastewater by ozonation
   - Enhancement of micro-algae growth rate using decolorized wastewater by ozonation

>> Expectation Effect
   - Nutrient removal from high strength wastewater and simultaneous production of algae biomass for bioenergy 
   - Cost Reduction in high strength wastewater treatment 



Name of the Transferred Technology Loyalty[KRW] P.I.

Water purification aparatus having double-pipe 40,000,000 Lee, Sang Hyup

>> Overview of Transferred Technology
   - Development of protective technology for algal bloom at retention or detention area in river
   - Formation of artificially turbulent water flow for stagnant water

>> Expectation Effect
   - Contract for the transfer of technology : e-BISKOREA, INC.
   - e-BISKOREA's sales figures : 970,000,000 KRW
   - contracting authority : Suwon-city In Gyeonggi Province





























(1) Achievement Summary

Research Grants [KRW] 4,113,896,000

Publication (SCI, SCIE) 22

Intellectual Property 6

Technology transfer fee [KRW] 215,000,000

(KRW 1,150 = USD 1)

(2) Grants 

● National Research / Commercialization of Room Aircare System 
/ ￦125,000,000 / PI: Jurng, Jongsoo

● Council of Science and Technology / using nano coating 
catalyst and IoT technology (2016-2017) / ￦125,000,000 / 
PI: Jurng, Jongsoo

● Ministry of Science, ICT, and Future Planning / R&D strategy 
against particulate matters pollution / ￦50,000,000 / 
PI: Bae, Gwi-Nam

● Korea Institute of Science and Technology/ Commercialization 
of VOCs decomposition module and air purification device using 
nano-catalyst coating material  / ￦140,000,000 / 
PI: Jurng, Jongsoo

● Korea Institute of Science and Technology / Next generation 
low dimensional functional nano materials for environmental 
application / ￦3,000,000 / PI: Oh, Youngtak

● Ministry of Envrionment / Development of monitoring 
Technologies for priority hazardous air pollutants in urban areas 
/ ￦350,000,000 / PI: Lee, Seung-Bok

● Ministry of Land, Infrastructure, and Transport / Development 
of air pollutant removal technology for operation train / 
￦435,000,000 / PI: Bae, Gwi-Nam

● Korea Institute of Science and Technology / Commercialization 
of VOC removal module and Air Purifier using nano-catalyst 
coated filters (2016-2017) / ￦120,000,000 / PI: Jurng, Jongsoo

● Korea Institute of Science and Technology / Green house gas 
capturing porous functional material synthesis and application 
development / ￦20,000,000 / PI: Oh, Youngtak

● Korea Institutel of Science and Technology / Toxic micro fine 
particle characterization and future generation detection technology 
development / ￦1,435,696,000 / PI: Kim, Jin Young

● Ministry of Science, ICT, and Future Planning / Dectection and 
analysis of organic and inorganic air pollutants within yellow 
dusts / ￦71,000,000 / PI: Kim, Jin Young

● Ministry of Oceans and Fisheries / Ship emission PM/BC 
detection and climate change effect analysis  / ￦200,000,000 / 
PI: Kim, Jin Young

● Ministry of Envrionment / Real-time air quality monitoring 

study for improvement of air pollution level in hot spot areas  / 

￦85,000,000 / PI: Bae, Gwi-Nam

● Ministry of Envrionment / Verification research of practical 
application of advanced predictive system for VOCs exposure 
using epigenomic biomarkers / ￦253,200,000 / 
PI: Ryu, Jae-Chun

● Ministry of Envrionment / Research and development of 
detection system using genomic tools for environmental 
pulmonary diseases / ￦450,000,000 / PI: Ryu, Jae-Chun

● Ministry of Envrionment / Development of characterization 
technology of indoor/outdoor air and biological hazards / 
￦250,000,000 / PI: Bae, Gwi-Nam

(3) Publications & Works  

● Y.B. Lim, H. Kim, J.Y. Kim, B.J. Turpin, Photochemical 
organonitrate formation in wet aerosols, Atmospheric Chemistry 
and Physics, 16, 12631-12647 (2016) (IF = 5.69)

● J.H. Lee, B.C. Kim, B.K. Oh, J.W. Choi, Rapid and sensitive 
determination of HIV-1 virus based on surface-enhanced raman 
spectroscopy, Journal of Biomedical Nanotechnology, 11(12), 
2223-2230, (2016) (IF = 3.929)

● D.L. Nguyen, J.Y. Kim, S.-G. Shim, Y.S. Ghim, X.-S. Zhang, 
Shipboard and ground measurements of atmospheric particulate 
mercury and total mercury in precipitation over the Yellow Sea 
region, Envionmental Pollution, 219, 262-274 (2016) 
(IF = 4.839)

● B.M Kim, J. Seo, J.Y. Kim, J.Y. Lee, Y. Kim, Transported vs. local 
contributions from secondary and biomass burning sources to 
PM2.5, Atmospheric Environment, 144, 24-36 (2016) 
(IF = 3.459)

● M.Y. Song, J. Jurng, Y.-K. Park, B.C. Kim, An aptamer cocktail-
functionalized photocatalyst with enhanced antibacterial 
efficiency towards target bacteria, Journal of Hazardous 
Materials, 318, 247-254 (2016) (IF = 4.836)

● U.J. Kim, B.C. Kim, DNA aptamers for selective identification 
and separation of flame retardant chemicals, Analytica Chimica 
Acta 936, 208-215 (2016) (IF = 4.712)

● B. Lee, B.C. Kim, M.S. Chang, H.S. Kim, H.B. Na, Y.I. Park, J. Lee, 
Ta. Hyeon, H. Lee, S.-W. Lee, J. Kim, Efficient protein digestion 
using highly-stable and reproducible trypsin coatings on 
magnetic nanofibers, Chemical Enigneering Journal, 288, 770-
777 (2016) (IF = 5.310)

● V.T. Nguyen, H.B. Seo, B.C. Kim, S.K. Kim, C.S. Song, M.B. 
Gu, Highly sensitive sandwich-type SPR based detection of 
whole H5Nx viruses using a pair of aptamers, Biosensors & 
Bioelectronics, 86, 293-300 (2016) (IF = 7.476)

● G.B. Hwang, B.M. Kwon, S.J. Lee, B.U. Lee, K.M. Sim, G.-N. 
Bae, J.H. Jung, Effects of Antimicrobial air filters on the viability 
and culturability of airborne bacteria, Clean Soil Air Water, 
44(10), 1261-1427 (2016) (IF = 1.716)





Name of the Transferred Technology Loyalty[KRW] P.I.

Technology of catalyst filter comprising nano metalic catalyst 
sprayed on the surface of support

54,000,000 Jurng, Jongsoo

Design technology of air purification systems for hotels’ indoor air 
using nano-catalyst coated filters

107,000,000 Jurng, Jongsoo

Low Temperature VOC Removal Technology using Hybrid 
Ozone-Catalyst

54,000,000 Jurng, Jongsoo

>> Overview of Transferred Technology
   - Catalyst filter technology comprising nano metalic catalyst sprayed on the surface of support
   - a surface-supported catalyst in which a small amount of nanocatalyst particles exhibiting catalytic performance are carried on   
      the surface of a filter medium by using a catalyst slurry prepared by using a particulate catalyst, wherein the slurry state, binder 
      type, temperature, It is possible to produce an air cleaning catalyst which is different from the conventional technology and 
      exhibits an optimum activity at a low temperature and which is excellent in economy.

>> Expectation Effect
   - The technology is expected to effectively exhibit high market competitiveness during air cleaning product development for 
      practical use of the nano-catalyst effective to decompose the gas phase pollutants removal of ultra low concentrations of room air. 
      The nano metal catalyst is uniformly sprayed on the surface of the corrugated cardboard, and thus the catalyst filter according to 
      one aspect of the present invention can be confirmed to include the nano metal catalyst in a highly dispersible manner.

Conference/Symposium Titles Date Speaker

3th International Energy and 
Environment Conference

Development of Monitoring Technologies for Priority 
Hazardous Air Pollutants in Urban Areas

October, 2016
Dr. Lee, Seung-Bok

Invited Speaker

3th International Energy and 
Environment Conference

Synthesis, Analysis, and Envrionmental Application of 
Aerogels based on Soft Nano Building Blocks

October, 2016 
Dr. Oh, Youngtak
Invited Speaker



























(1) Achievement Summary

Research Grants [KRW] 4,812,246,230

Publication (SCI, SCIE) 7

Intellectual Property 38

Technology transfer fee [KRW] -

(KRW 1,150 = USD 1)

(2) Grants 

● NRF / Total Management of Contract and Sub Projects / 
￦255,000,000 / PI: Karng, Sarng Woo

● NRF / Development of Cryogenic Liquefaction System and 
Combined Insulation Storage Tank / ￦274,000,000 / 
PI: Karng, Sarng Woo

● KAIA / Development of Pressure Recovery Device of PRO 
Process for Desalination  / ￦300,000,000 / PI: Shin, Youhwan

● KEIT / Aerodynamic Design of 500RT Class High 
Efficiency Turbo-Compressor Using Low GWP Refrigerant  / 
￦200,000,000 / PI: Shin, Youhwan

● Industrial Company / Performance Improvement of Separate-
type Regenerative Evaporative Cooler / ￦120,000,000 / 

PI: Lee, Dae-Young

● KETEP / Development of Solar Thermal Cascade Desiccant 
Cooling System / ￦150,000,000 / PI: Lee, Dae-Young

● KETEP / Development of Adsorption Hybrid Desiccant 
Cooling Technology fro 25% Reduction of Energy Consumption 
Compared to Vapor Compression Cycles / ￦400,000,000 / 

PI: Lee, Dae-Young

● KIST / Development of Commercialization Technologies for 
KIST Polymer Desiccant / ￦300,000,000 / PI: Lee, Dae-Young

● KIST / Development of elementary technologies for low 
temperature-thermal grid / ￦1,963,291,230 / PI: Lee, Yong-Bok

● KETEP / Development of Brush Seals For improvement of 
Steam Turbine Efficiency for Power Generation / ￦200,000,000 

/ PI: Lee, Yong-Bok

● KETEP / Driving efficiency maximizing technology development 
of pump/blower module for energy savings of buildings  / 
￦120,000,000 / PI: Lee, Yong-Bok

● NRF / Study on the ball bearing cage operated under the 
extreme environmental condition   / ￦275,000,000 / 

PI: Lee, Yong-Bok

● LIGNex1 / Development of Cooling Systems for Fiber LASER 
Module / ￦120,000,000 / PI: Choi, Sun

● Small and Medium Business Administration / Development on 
chelate fibers based on acryl derivative for phosphorous removal 

/ ￦134,955,000 / PI: Choi, Ung Su

(3) Publications 

● Y. G. Ko, T. Do, Y. Chun, C. H. Kim, U. S. Choi., and J.-Y 
Kim, CeO2-covered nanofiber for highly efficient removal of 
phosphorus from aqueous solution, J. Hazard Mater. 307, 91-98 
(2016) (IF=4.836)

● S. Jeong, and Y. B. Lee, Effects of eccentricity and vibration 
response on high-speed rigid rotor supported by hybrid foil-
magnetic bearing, J. MECH. ENG SCI: Proc IMechE 230(6), 994-
1006 (2016) (IF=0.730)

● M. Kim, S.-A. Hong, N. Shin, Y. H. Lee, and Y. Shin, Synthesis 
of strontium titanate nanoparticles using supercritical water, 
Ceramic International 42 17853-17857 (2016) (IF=2.758)

● M. Kim, B. Y. Lee, H. C. Ham, J. Han, S. W. Nam, H.-S. Lee, J. H. 
Park, S. Choi, and Y. Shin, Facile one-pot synthesis of tungsten 
oxide(WO3-x) nanoparticles using sub and supercritical cluids, J. 
of Supercritical Fluids 42 8-13 (2016) (IF=2.579)

● M. Kim, S.-A. Hong, N. Shin, K. H. Chae, H.-S. Lee, H.-S. Lee, S. 
Choi, and Y. Shin, Synthesis of manganese oxide microparticles 
using supercritical water, J. of Supercritical Fluids 112 114-118 
(2016) (IF=2.579)

● H. K. Kim, C.-W. Lee, M. Kim, J. H. Oh, S.-A. Song, S.-C. Jang, 
C. W. Yoon, S. P. Yoon, S. W. Nam, D.-K. Choi, Y.-G. Shul, and 
H. C. Ham, Preparation of CoMO/Al2O3, CoMO/CeO2, CoMO/
TiO2 catalysts using ultrasonic spray pyrolysis for the hydro-
desulfurization of 4, 6-dimethyldibenzothiophene for fuel cell 
applications  Int. J. of Hydrogen Energy 41 18846-18857 (2016) 
(IF=3.205)

(4) Intellectual Property

     1) Patents (Registered)

● A low heat loss cryogenic storage equipment using a multi-
cylindered support and baffles, KR 10-1643083 
(Dr. Sarng Woo Karng)

● A double-tubed heat pipe surrounded by solid nitrogen for a 
hydrogen liquefier, KR 10-1585825 (Dr.  Sarng Woo Karng)

● Purifier with precooling and Ortho-Para hydrogen catalyst 
converting for hydrogen liquefaction, KR 10-1618338 
(Dr. Sarng Woo Karng)

● A low heat loss cryogenic liquid container, KR 10-1643092 
(Dr. Sarng Woo Karng)

● Cryogenic Effective Thermal Conductivity Tester of Insulation 
Material, KR 10-1655906 (Mr. Hyung-Mook Kang)

● Organic Rankine Cycle System, KR 10-0087609 
(Mr. Hyung-Mook Kang)























(1) Achievement Summary

Research Grants [KRW] 6,506,991,000

Publication (SCI, SCIE) 60

Intellectual Property 40

Technology transfer fee [KRW] 100,000,000

(KRW 1,150 = USD 1)

(2) Grants 

● Ministry of  Science, ICT and Future Planning / Development 
of cathode fabrication technology for soft solid state batteries / 
￦450,000,000 / PI: Chung, Kyung Yoon

● Ministry of Trade, Industry & Energy / Technology for the 
electrode materials for low cost flexible microbattery using 
plating method / ￦162,000,000 / PI: Chung, Kyung Yoon

● KIST / Development of basic sodium secondary battery 
technologies for beyond lithium ion batteries / ￦885,999,000 / 
PI: Chung, Kyung Yoon

● Ministry of Trade, Industry & Energy / Multi-layered ceramic 
coated separator with heat-resistance and improved electrode 
adhesion (30gf/10mm) for mid-, large-sized secondary 
batteries  / ￦200,000,000 / PI: Chung, Kyung Yoon

● Ministry of  Science, ICT and Future Planning / Development 
of smart electrode synthesis technologies for next generation 
secondary batteries  / ￦55,420,000 / PI: Lee, Joong Kee

● Ministry of  Science, ICT and Future Planning / Development of 
technologies for tailoring self-relaxed structures and controlling 
interfacial characteristics for the electrode in lithium ion 
batteries/ ￦320,000,000 / PI: Lee, Joong Kee

● Ministry of  Science, ICT and Future Planning / Development of 
basic and core technologies for novel cathode and electrolyte for 
lithium secondary batteries and novel secondary battery system 
/ ￦580,000,000 / PI: Cho, Byung Won

● Ministry of National Defense / Development of new concept 
metal-air battery / ￦101,870,000 / PI: Cho, Byung Won

● Ministry of Trade, Industry & Energy / Metal surface treatment 
technology and welding analysis for the next generation LiB 
capacitor ass’y / ￦200,000,000 / PI: Cho, Won Il

● Ministry of  Science, ICT and Future Planning / Developing core 
technologies and pouch cell fabrication techniques for 260 Wh/kg 
Li metal batteries / ￦500,000,000 / PI: Cho, Won Il

● KIST / Development of Li-S battery core-technology and 
pouch cell / ￦1,055,232,000 / PI: Cho, Won Il

● Ministry of Trade, Industry & Energy / Development of 
technology for evaluating degradation and life prediction of 
vessel ESS  / ￦130,000,000 / PI: Cho, Won Il

● Ministry of Trade, Industry & Energy / Development of ion 
selective membranes for redox flow batteries for use in energy 
storage systems / ￦250,000,000 / PI: Ha, Heung Yong 

● Ministry of  Science, ICT and Future Planning / Mineralization 
by Electrochemical CO2 conversion using brine water / 
￦350,000,000 / PI: Ha, Heung Yong

● KIST / Development of fundamental technology for the next-
generation battery employing multivalent metal electrode / 

￦1,066,470,000 / PI: Oh, Si Hyoung

● KIST / A study on the reaction and degradation mechanism 
of electrode materials for secondary batteries by using in-situ 
electron microscopy analysis / ￦100,000,000 / 
PI: Chang, Wonyoung

● KIST / Development of advanced materials for next-generation 
batteries / ￦100,000,000 / PI: Jung, Hun-Gi

(3) Publications 

● Y. R. Lim, C. S. Jung, H. S. Im, K. Park, J. Park, W. I. Cho, and E. H. 
Cha, Zn2GeO4 and Zn2SnO4 nanowires for high-capacity lithium- 
and sodium-ion batteries, J. Mater. Chem. A., 4(27), 10691-
10699 (2016) (IF = 8.262)

● N. B. Mahadi, J.-S. Park, J.-H. Park, K. Y. Chung, S. Y. Yi, Y.-
K. Sun, and S.-T. Myung, Vanadium dioxide-reduced graphene 
oxide composite as cathode materials for rechargeable Li and Na 
batteries, J. Power Sources, 326, 522-532 (2016) (IF = 6.333)

● X. Li, G. Liu, M. Shi, J. Li, J. Li, C. Guo, J. K. Lee, and J. 
Zheng, Using TiO2 mesoflower interlayer in tubular porous 
titanium membranes for enhanced electrocatalytic filtration, 
Electrochimica Acta, 218, 318-324 (2016) (IF = 4.803)

● W. Li, J. Hwang, W. Chang, H. Setiadi, K. Y. Chung, and J. Kim, 

Ultrathin and uniform carbon-layer-coated hierarchically porous 
LiFePO4 microspheres and their electrochemical performance, 
J. Supercritical Fluids, 116, 164-171 (2016) (IF = 2.579)

● N. M. AlYami, A. P. LaGrow, K. S. Joya, J. Hwang, K. Katsiev, 
D. H. Anjum, Y. Losovyj, L. Sinatra, J. Y. Kim, and O. M. Bakr, 
Tailoring ruthenium exposure to enhance the performance of fcc 
platinum@ruthenium core-shell electrocatalysts in the oxygen 
evolution reaction, Phys. Chem. Chem. Phys., 18(24), 16169-
16178 (2016) (IF = 4.449)

● M.-S. Kim, H.-K. Kim, S.-W. Lee, D.-H. Kim, D. Ruan, K. Y. 
Chung, S. H. Lee, K. C. Roh, and K.-B. Kim, Synthesis of reduced 
graphene oxide-modified LiMn0.75Fe0.25PO4 microspheres by 
salt-assisted spray drying for high-performance lithium-ion 
batteries, Scientific Reports, 6, 1-12 (2016) (IF = 5.228)

● S.-A. Hong, S. B. Lee, O.-S. Joo, J. W. Kang, B.-W. Cho, and J.-S. 
Lim, Synthesis of lithium titanium oxide (Li4Ti5O12) with ultrathin 
carbon layer using supercritical fluids for anode materials in 
lithium batteries, J. Mater. Sci., 51(13), 6270-6234 (2016) (IF = 2.302)

● T. Das, I. W. Nah, J.-G. Choi, and I. H. Oh, Synthesis of iron 
oxide catalysts using various methods for the spin conversion of 
hydrogen, Reaction Kinetics Mechanisms and Catalysis (2016) 
(IF = 1.265)









Name of the Transferred Technology Loyalty[KRW] P.I.

Electro-reduction extraction of cobalt from cathodic active 
material of lithium battery

100,000,000 Lee, Hwa Young

>> Overview of Transferred Technology
   - Decomposition of Active Materials in Lithium Battery with Electro-reduction Method
   - Separation and Recovery of Cobalt from Active Materials and Preparation of High-Purity Compounds

>> Expectation Effect
   - Contribution to Urban Mining Industry and Facilitation of Lithium Battery Recycling 
   - Cost Reduction in Manufacture of Lithium Battery



Conference/Symposium Titles Date Speaker

Smart Materials-2016
FeF3·0.5H2O-coupled Reduced Graphene Oxide as a 

Composite Cathode Material with High Sodium 
Storage Capacity and Long-term Cycling

March 5, 2016
Dr. Chung, Kyung Yoon

Invited Speaker

ENM Spring Meeting 2016
Borate based cathode materials for 

lithium-ion batteries
March 8, 2016

Dr. Chung, Kyung Yoon
Invited Speaker

2016 Spring Meeting of the Korean 
Battery Society

Iron based high-capacity cathode materials for 
sodium rechargeable batteries

May 12, 2016
Dr. Chung, Kyung Yoon

Invited Speaker

252nd American Chemical Society 
National Meeting & Exposition

Iron fluoride nanoparticles as a high-capacity 
cathode for sodium-ion batteries

August 23, 2016
Dr. Chung, Kyung Yoon

Invited Speaker

PRiME 2016

Investigation of the Reaction & Degradation 
Mechanism of Iron Based Cathodes for Sodium-ion 

Batteries Using X-ray Absorption and Time-Resolved 
X-ray Diffraction Techniques

October 6, 2016
Dr. Chung, Kyung Yoon

Invited Speaker

Materials Research Society, Fall 
Meeting 2016, Boston, USA

Excellent electrocatalytic activity of Sn on carbon 
felt and graphite felt for all-vanadium redox 

flow batteries

November 27, 
2016

Dr. Ha, Heung Yong
Invited Speaker

2016 Korean Battery Symposium, 
KAIST, Daejon

Recent advances in rechargeable batteries 
employing multivalent metal electrodes

August 19, 2016
Dr. Oh, Si Hyoung
Invited Speaker

The Korean Electochemical Society, 
Gwang-Ju

Application of lithium titanate (Li4Ti5O12) as 
negative electrode for high power batteries

April 7, 2016
Dr. Jung, Hun-Gi
Invited Speaker


























