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el THATA AA A FEY U HA FFA K- FAFAT AA 75 wS5ATE BlA
2RSS gotel, wEd TR AF ATR S HWe FF 2HEPL nYslo] AstF
A SRATEN, SREATFTHOE Ui ZH7te] EXo) gt Sl H AT L) AAS A
2 §E g w8/AT AAE 75
- 1AGASHHEY-QUEN ], | §FEARFED-KIMS T, | 2285l axex-K35]1
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H 1394 32421 “543 Track ¥ 54< 183 ZH42 2ojE 55 282X FIYE 27
FA AF 2 24=
cuRE ZT2IH T 71E HEE 7 BBasio)d] SHSHAE Wl 38w (Adaptive) A&7 R
(Sustainable) o3} ZZ2 13 7=
- ALE]-3 W ste] mE Ay
Needs 8l + B wSdFH9] wS

pl eeds Ul + A AW Al wY nEFP @S

- ‘I‘I -
17 /379



-E wgdTge] wagyd FA AL BEUE AR Ay w&e 7|Eo] He 1R A oS
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134 2411 “30 2547 543 4748539 FAAT2L FFIAEATTYL 58 @
TE4 2 28 ¢4 F4” FR 43 2 2=

*MOU 7|¥t w & ATH-F9d FTAAT7H 9A A A7 AA Research Triangle) 75 2 37) 4

AFIF =9 MOU 714k 37) EA S n AF4AE FA40Z 3 =3 AT AKITECH, KIMS, KBSD<}

A7l T3 2 A9 dA FE 9% Research Triangles 753t A8 §5% dHAT

A A 378 A AF1E(Core Research Group)S 75 9 £,
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AT IE F3 F2 Eof
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° 3 MANATLIFE SFol WE 97 2H A FEFFEAT &8s =8 & T, F9d QT
A9 F 12299 SCEF F597=% AlA (S5A7F AA F =19 35.5%), LS5ATE A u59
FAA v1& 70.5% Q6H)ZE, HAATAA 75 2 G 02, F5AT &8s EHU FHEY 9T
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2 295 A7 F D AHE, M(FR)-S(AAHAZ)-E(NHA)-R(AIZA) A Hopg &
ZHA Aol A=A o2 HHsdH gHATAE +5& F3

-MF=AE, 2020.4), R, 2020.6), S(AR/AF, 2022.12) §FATH 735 458
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S5 OSg (1S dSAM): REATY £ A (A dtAa 5 W 684, wA(HuE
PulE: 2053%IAFATE 29 ol F (AA YUY & B 1407, HHALED) we: 40%)
2 W} F4Y $FUHAY ANE AT =Fo] UL HolT AU

€D v 5AT7S g g8 23] 7)) 9%

MABA (979D AT (272 ﬁﬁf T 3 @2 | wAeAEEE S
2015-2019d ¥+ 48.29 17.29 34 68.4% 29.53 %
20209 @317 | 757 (%) 390 (10%) 61 (1) 1209 (11%) 375 %
0210 @37 | 827 (0% 147 (9% 1 @) 1379 (11%) 2015 %
20224 @37 | 957 @w) 79 (129) 199 @2m) 161% (18%) 20.99 %

“ER, $E FHE AYSL, WAY FAe) WA 95 9T S FAtGon, AA el
) 10% WS M &S #A AA AFA Y F, HAGIAEDAE ML 778 %.
*1Lab-18RA7% AA 75 T8 AFATH 759N 37 47
- 9% AQATFA #7: BRIFOUR AL A9 2 A7 Folmsael 44 47 282 59
2023 24 71%, AA 119 2R 95 AAATAE Fu (Felns 199, 0.73 AAATFAY
1-Lab)stel, ZEX o] 4e] NAATAHL 27] Fu (HEZE: 20279744 0.73 AR AP Lab.)
> 94 AT Qe a4k F 25U FAA SCIE) =2 AZ, 949 HA SFHATAYR
194 $04% 41 “AFd FAFFAT 3”33 47 @ G4=
- L1 GAN Program 7% % £9¢ 5%, ZAZTAT 747 47 ¢4
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19753 1 T9d 48 -4 &
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A AT Al (Research Triangle) 75 2 371¢] IAAFIF &9
c1E® HAEs AT 9 g ;- 12299 SCEF =& AA GFAus A4 864 (70.5%). Chem. Eng. J
(IF:16.74, B AES:2.23, FWCI=0.80)% $-F=& X3, JA =& HIIF:7.52, Y7 HAPES:0.82, HH FWCL:2.56)
1975% 2. Zo53dTF ASIA Top-5 9FFE | & T%, dF7A8H A3 548 &4
* A MSER §dAdTAH 75 AFHAT 9% GEE 9 M, S, R §FET4H 75 &5 (E: 2024.2 %)
A FFAT JHFRE 3, 5 AA FA
- $FAJATF (@A+20GR FAF), FFA s (119], 0.734 A ATFA/1 Lab.)e] & o) 7] 1
- SN A o] 2 ZT} (68.4—H T 140%) 2 AFZ7M(akAsH Y 9] vBl& T (29.5%—40%))
*SCEE =% 13893 F8 A3 54 AR A% AHTF [F: 4.6669—8.1087, dHF HAIF: 0.6483—0.9194, 34+
BA FWCL 0.2356—0.2613, 44 IF: 0.1351—0.2721, 24FRAES: 0.2401—0.3041
I 975X 3. Global Top 5% Impact AF4 % F&E | F3< 53, A7A8HY A3 ¢4 T4
cQdAJA=ZE AA L AR 54 A8E A HAATAA F=, FYH FFAT SIS A% FHATE =
5o =¥& 33, AAA FE d78H%E ==
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e ZA BE3 FEL 3 Y AGAY £2 2 /ewESAY: ISO/TC 206 (Fine Ceramic, ©]3]4
<), ISO/TC 107 (Metalhc and Other Inorganic Coatings, @M & <)
H 194 3¢ 58, 44 - A3 7149 81A @lolla £ %F 20E 42348 9 Glocal 43+ 9 -
A GAE] A-UEd) g 23

c A7 71ET A - A 1o Bl Bl B gAS AT ST 29SS A 71 AFl 71

1348710 BE 1 7198 229 A 130 5%, 719 A9 AA 75 2 29 47
el a AT MICE A7 810 (1 7161 B8 A8 D9 755 @ HLNK =224 A4 43

- A %iAl 271 A P AL 6 LG 1% A &R Ak B Fa)
-ASarelAstel 3EAFNY sk T 1373 AT u (el 1Y AW AstATH 293D
cATE Ho] NAATAL TF AFAATRALTE X207, HAATA FE HAFF 57 5

LRSI BE 2 BAAE FEAE B o0l 5P AAALANY | FAE BB, A74HS A
S5R P4

C(FEIFUD) 249 35 @ AolAE ANARY HArE 71&HCAD) B A Fis 4B
CFA R2} BEE B I A 52 R LRSS AU, AAE 25

H 2EATEY | 2AS A R |24 SR oy 2AE

1 25a72e FAS Bld 3 A3 5

ZN|st SE 1. 20|/ /0L 0} HELFE UslE E5 “PNU Global Campus s A 7157
|3t S 2. Glocal At-8t-H - ZH|(£0|/S=/0LA0}) “Target—Oriented S HA| £="

A A 1. ASIA/EU/HW] B Target Oriented B394 +5& 53 59d 32 224 n%

FAE 75
«JA FFAZ 2. 1:1 Global Alliance Interchange Network (GAIN) Platform 7% 53 AAZH F5A /=

AnF T+
134 23048 11 “ASIA/JEU/ER] AQE Target Oriented ¥4-89)4] 73 E3 S34d 3|0 2

W @g FAE T2 32 A3 @ 2AE

st &S AF SAAEFEEA S AV 1A 5, A2 5930 14 SAAEFEEA)
* B804 33 43 Campus ASIA Z2I33-& 53 3% B4 HE 2 F3 (WFFHEA -
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31 FAeAY AT AFe] 954

D FARHAN DELTYHEY 54
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&2 =0 oD

S &a/eA | oemy | NZES | ymas HEARANE HAUS

2 hunse) | sy =0
Qing-Ye Jin, Dongseok Kang, Kyungsik Ha, Jea
Hyun Yu, Wookjin Lee
Simulation of Annealing Process on AISI 316L
Stainless Steel Fabricated via Laser Powder Bed
Fusion using Finite Element Method with Creep

ddT= Ad iy .
ul A} A * Additive Manufacturing
= =&

60, 103255
0

1 2022.12
10.1016/j.addma.2022.103255

(O “2=22 AFA=AA &4 38 WELHE]

CE dTE F5AEd 3D Zdd AW F s deld wed Wz B elA
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HEE dZs AT & Y= = el t@ olgd ErE
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Ga-Yeong Kim, Tae-Hoon Kim, Hee-Ryoung
Cha, Sang-hyub Lee, Dong-Hwan Kim,
Yang-Do Kim, Jung-Goo Lee

Texture Development and Grain Boundary
Phase Formation in Ce- and Ce-La-substituted
Nd-Fe-B  Magnets During Hot-deformation
Process
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3
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-
M o

Journal of Materials Science & Technology

126, 71-79
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2022.11

10.1016/j.jmst.2022.04.006
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Y716 =< F£9. B AFE Nd-Fe-BAl A FA4 94 Nd Alo]Ed) Ce, Cd-LaZ H7}ated
Nd AH&-&F A7 75 AP & A4 MdE Z2A2E F3A Nd Z7HEs £
(Nd0.7Ce0.3)-Fe-B, (Nd0.7Ce0.225La0.075)-Fe-B € 7A4 & A FZ o2 /sl
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B AES=1.90263)l &%. Google Scholar 7] 33 &= o™, FWCIE 0.56%.
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Wonhyo Kong, Taein Park, Kyung-Tae Kim,
Yang-Do Kim, Kyu Hwan Lee, lhho Park,
Seunghoe Choe

High Strength CuAg Foil with a Nano-lamellar
Structure Prepared via Pulse Electrodeposition
in an Environmental-friendly Methanesulfonic
Acid-based Bath
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-
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Journal of Alloys and Compounds

934, 167893

0

2023.02

10.1016/j.jallcom.2022.167893
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AzsRaL, 73 7144 SAS ] 7]& CuAg XY A=x
H &
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PR e A=W =Y zoln |
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Yang Yang, Jung Tae Lim, Jihoon Park,
Nam-Kyu Kim, Hui-Dong Qian, Oi Lun Li,
Jong-Woo Kim, Chul-Jin Choi

Effects of Sn addition on the Microstructure
and Magnetic Properties of MnBi Bulk Magnets

=g A4
ul A} oF* Journal of Alloys and Compounds
a7 =i
891, 161999
0
2021.09

10.1016/j.jallcom.2021.161999

[O “22F FFAEAA] FA8” #38 dEHHE]

= MnBi bulk A4 Az adolx 7Ed dEd B Aol BAr|Ho] §-s5ka
AAZE A FEFo] AHAZE Sn H7F MnBi A AA o] BA7E AFMHe o EfE £
gty RS, MnBi bulk Aol Sn& 1 massk H7F Al =2 Mr/Ms @l 0.91¢9]
Aol Sn F7HE B3 B AF A= MnBl B3 A4 AY] EAS FAAIE RS
FEES AN

«JCR 749 5.7% A2 Journal of Alloys and CompoundsX] (IF=6.371, E.AQIF=0.5 ES=0.13846,
HAES=0.32038)°l &%. Google Scholar 7|&2 &2 Q182 glou FWCIE 0.58%.

cE2 EAVEE Ad HA EFYS MnBl AHA Az Jled tid dAXAE GRE SHAA
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Donghyun Lee, Junghwan Kim, Sang-Kwan
Lee, Yangdo Kim, Sang-Bok Lee, Seungchan
Cho

Experimental and Thermodynamic Study on
Interfacial Reaction of B4C-Al6061 Composites
Fabricated by Stir Casting Process

15
A oI ERAE :_il'z Journal of Alloys and Compounds
859, 157813
0
2021.04

10.1016/j.jallcom.2020.157813

(O “E27 JFAEAA 44~ 48 HEAHE]

< B ATE =3 BAC-A60611 FFS stir casting S o] &3t HFRHOoE A XI}YS. T3
de g4 HA A B AW S d9siy oz EAMSGS B AT A=
=4-A 2t FolEA E59

4 AW ¥ WMAYUESS FHEEA, ol &std FF RE-Y
A 3AES F4T 7 A& A2 74,

«JCR 749 5.7% A2 Journal of Alloys and CompoundsX] (IF=6.371, E.AQIF=0.5 ES=0.13846,
B AES=0.32038)ll &%. Google Scholar 7]F 163] A&FHYoH, FWCl= 2.02%.

c=5-Aegy AW ¥hg AAYEES THIHIAIL stir casting FA S ©]&F B4C-A6061 =
Az 71ed U dHAAE FHI SHNAN £ mSdTTEY FEd A4y 153 E

A A F AP,
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So-Young Joo, Yunju Choi, Heon-Cheol Shin

Hierarchical ~Multi-porous Copper Structure
Prepared by Dealloying Electrolytic
Copper-manganese Alloy

Journal of Alloys and Compounds
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(O “222d AHEAA F4” #d :1131%1 2]
CANEFWOE AP Cu-Mn FEFLS SHFAS] FHHOR 783 A
227} BERE HEEZ Wud. Mnd AAHG|L £old AREZAH BHIUL A8
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o} 2 Mng ALgstel, & Hol® AFH TF
A3 49 T2E AFHLE /54 A3 T

oX,
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FE mlo

O 3z
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.
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2 5.7% A2 J. Alloys. comp,R| (IF=6.371, RAIF=0.5, ES=0.1385 X AES=0.32038)l
. Google Scholar 71& 43] &= NeH, FWCIE 1.76%.

=23 g3IFHe ASsY gF3A FEAFT AR 1Ed U 43X FEG
oM B wEATHY FEA AYY 1=3E AT ¢4 dAFH.
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Jae H. Kim, Woo Chul Kim, P.L. Narayana,
Eun-Young Kim, Yoon Suk Choi, Ji Hoon Kim,
Jae Keun Hong

A Novel Cryogenic Rolling Method for
Commercially Pure Titanium Sheets Featuring
High Strength and Ductility
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928, 167191
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[O “2E2F AFAEAA] FA” I8 dEFAHE]

« 2 AT Cryogenic rollings o] &3ty & HElgY ¥ IEAEE HJ2 HEO=E
MAste] Eebw &ALl A48 & e viEEs BHE.

+JCR 9 57% A2 Journal of Alloys and CompoundsX®] (IF=6.371, R AIF=0.5, ES=0.13846,
R AES=0.32038)0) &3, Google Scholar 7]& 13] AJ&=HAS.

T Helg 559 2 FEAEE AHELLEZ AAEe Zled tid 4384 S R
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Minwoo Park, Hyunki Kim, Minwoo Kang,
Seunghyun Hong, Yoon Suk Choi

Microstructure-based Fatigue Life Modeling
Methodology for Ferritic-pearlitic
Hypo-eutectoid Steels

Journal of Materials Research and
Technology-JMR&T
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[ “SEF AFAERAA FAH” B HEHYHE]
- Ferritic-pearlitic} o] I 2 42 dHgo|Ee} HeolEQ H]&d we} FFS A7 o]

2 o] 3
AEAE ABOE S A= £ dde 49 T AN AL A MR B
7))

71e, 274 &4 7 fdes EH/“ = 5% V= qF AlEHoldS TR vAx=
w8, A4d =27] To] A= FH ofu3 éé—“—ir U]X]—L—X] A Z1dE W ES AR E
<JCR A9 949% Ad< I of Mater Res. Tech.-JMR&TA (IF=6.267, ®EAIF=0.9, ES=0.01617,

B AES=0.36533)°] &%. Google Scholar 7]& 13] QA&F A<
- Ferritic-pearlitic}¢] 92 F£H& vAZZE 7|We 2 & dF AEH|H i AR S
g3 SHAA B aS5d7EY TEd A4 1288 AT S8 Te sdE.
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Ho Sung Jang, Gyu Heun Lee, Jong Bae Jeon,
Yoon Suk Choi, Sunmi Shin

Effect of Ultrasonic Melt Treatment Conditions
on Melt Quality of Al-Mg Alloy

Journal of Materials Research and
Technology-JMR&T
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[O “2E2F AFAEAA] FA” I8 dEFAHE]
«H A= ultrasonic melt AHEE Tl Al-Mg $HE &8 F459 cleanlinessE UST
v EZ E43Hem, GBFYl cleanlinesse} vl st 7]&9o &8 I Aol vl &
AE HlolEE FRAS.

+JCR 3¢ 9.49% A4d<2l JOURNAL OF MATERIALS RESEARCH AND TECHNOLOGY-JMR&TA
(IF=6.267, EAIF=0.9, ES=0.01617, X AFES=0.36533)¢] <%. Google Scholar 7]& 23]
185 A=

+Al-Mg &8 29 cleanlinessE ultrasonic melt *&]& %3] UST IFtugl2 E43 7] &9
g3 dAAHE FERE SHNA £ nSATEY FEE AYLSE 1L=FHE AT
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Kun Yang, Eun Been Lee, Dong Hyun Lee, Ju
Yong Park, Se Hyun Kim, Geun Hyeong Park,
Geun Taek Yu, Je In Lee, Gun Hwan Kim, Min
Hyuk Park

Energy  Conversion and  Storage  using
Artificially  Induced  Antiferroelectricity — in
HfO,/ZrO, Nanolaminates
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Composites Part B: Engineering

236, 109824
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2022.05
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(D “%o §FATAA ¥4~ ¥ dEHYFHE]

O AZ &AE Ze HO/ZrO, Yxetu|dlolEe] o= AR 9 3
ZARSER AL, A7) 2 F oA WSk {83 AA fF= Holrt dfHeE AW
&4 E-REEA &3 HfO./ZrO, Y gtru o] EoA fE=2-& A%

< JCR &%) 1.63% #'d<1 Composites Part B: Engineering®] (IF=11.322, B AIF=1.45, ES=0.05982,
B AES=0.81948)l &%. Google Scholar 7]& 18] JA&FH U o, FWCI= 0.494.

- Field-induced transitiono] HfO,/ZrO, nanolaminatesol] %= % supercapacitor 7fgto] th3k
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Byeongjin Park, Yunjeong Hwang, Ojun Kwon,
Seungkwon Hwang, Ju Ah Lee, Dong-Hyeong
Choi, Seoung-Ki Lee, Ah Ra Kim, Byungjin
Cho, Jung-Dae Kwon, Je In Lee, Yonghun Kim

Robust 2D MoS, Artificial Synapse Device
Based on a Lithium Silicate Solid Electrolyte for

EPS A9 High-Precision Analogue Neuromorphic
2 A} u}* 7] 48 o Computing
S L

ACS Applied Materials & Interfaces

14, 53038 —53047
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2022.11

10.1021/acsami.2c14080

(@ “F9) $FATFAA FY” Bd HEYHE]

71E CMOS 7149 58 b5 1HY AF ANs aAE A B opdE Aol

5T And wRed Sedel AagE FAALE 4R 2sd W4y 3
W z8

HItHA 7F52] dulo]Eet & AgAd H d =2
stEgo] Al2"loA QlF AW AXo FE F AU "Wty B dAFdAAE ZHE
A A ELSO) A A& wreks} Adte 3-terminal 2DMoSy) 1F AlH = Fé}i]—‘é— 7h sk
+JCR 739 14.06% A'2<21 ACS Appl. Mater. Interfaces A (IF=10.383, X AIF=0.89, ES=0.3802,
HAES=0.77462)° &%, FWCI& 0.54%.

-LSO A AR vtets} ARE 3-terminal 2DMoSp) U3 Ald= A Aol thdt AHR 4
GH SHA £ aSAFEY Fo FAATUAA FAHFTH AT
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Bo Hyeon Jin, Junho Jang, Dong Jun Kang,
Seogyoung Yoon, Hyeon-Gyun Im

Epoxy-based Siloxane Composites for Electronic
Packaging: Effect of Composition and Molecular
Structure of Siloxane Matrix on  Their

PN - A ke A Properties
A& = Composites Science and Technology
224, 109456
0
2022.06

10.1016/j.compscitech.2022.109456

(@ “%2 %i} TAA F4” dd HEAHE]

B ERAAE A4S IEA AW AR BAMY %S 9 ¥Y 2 we 4938
A S0 T BH ARG SAelnase Aed UAE EUsi AFA £
97, A, B B4 AHF BN YFWEYS BFARE ATIHGL. o€
%@zﬁﬁ% AR Ao ASE 5 e TFeA e Bom, o EA J §HBL 4%
And A% A AREA FALE 2L,

<JCR A9 125% AY< Composites Science and Technology®x (F=9.879, XEAIF=0.74,
ES=0.02385, E.AES=1.21555)°] &%. Google Scholar 7]1& 33 A& ASH, FWCIE 2.39%.
coZ A A9 EY EAS dF AAT dFA AELHAET BERASE A dig
YHRAAE GRS SHAA B a5A7Ee] 9 FFATUA FAAHFH X T
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Dong Woo Kang, Janghyuk Moon, Hae-Young
Choi, Heon-Cheol Shin, Byung Gon Kim

Stable Cycling and Uniform Lithium Deposition
in Anode-free Lithium-metal Batteries Enabled
by a High-concentration Dual-salt Electrolyte
with High LiINOs; Content

24 A} A | Ams)et
Journal of Power Sources
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490, 229504-1-9
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2021.04

0.1016/j.jpowsour.2021.229504

(@ “%e) §FATIA ¥4~ dd HELHE]

e A A A P 2 A F stuE AVIEe A2 e\ M9 Ade Al
AbEE= LINO; o W2 &3l=d. & dFdAMe F5= AA 7= #3 LINO; FFol
e olF @ AHaAMES MEsAa, AdF B o8F BHS s LINOY &3l=7h
A E Q) S A QA S SE] HE=L AL
3}

& AU ES, Li TR Aol dA=HA
A s A S TS T AL vg FFE 17155 Hes e

<JCR A9 11.67% A9 Journal of Power Sources® (IF=9.794, X AIF=0.52, ES=0.0911,
R AES=1.1708)°] &%, Google Scholar 7]& 283] A&=HRoH, FWCIE 3.50.

TS5 AAC AEEHE= LINOsS &3= FFE % o5 ¢ AsfA Mo did AdHA2
gH ZHAA B 2S5a79e 9 FRATUA 83 X T
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Jun-Hyung Sim, Soo Hyun Lee, Jun-Yeong
Yang, Won-Chul Lee, ChaeWon Mun, Seunghun
Lee, Sung-Gyu Park, Young-Rae Cho

Plasmonic Hotspot Engineering of Ag-coated
Polymer Substrates with High Reproducibility
and Photothermal Stability

/;41/\]_ Al* 3] HJ,":”'XHE_

I
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Sensors and Actuators B: Chemical

354, 131110
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2022.03

10.1016/j.snb.2021.131110

(@ “%e) §FATIA ¥4~ dd HELHE]
H

cARE WHoE IAUFH ANERY SERSS A8 7hed Adrles MEsdls. 23
A & (Ag FFHE AT R TAHL B3 o ¢HgF Zgolw= (P) E I
SERS AAE AZ 2 SAH7F st5S. HHskd AgPl AAE 79 um?e HEEE

o =
7FAH, 10 nMe] AZ FA9}F 2.2x10%¢] SERS S4A 9 2 $-=3 SERS 54< Jehd.
<JCR 39 234% A4 Sensors and Actuators B: Chemical®] (F=9.221, X AIF=1.28,
ES=0.08602, E.AES=4.55784)°] &%. Google Scholar 7]1& 93] U&= NS, FWCIE 3.89%.
«c2HE AT Ag FFHE o] 83l ol AR EFZEolv= FE 7|9k SERS AlA A Ze
O3 dAA A S R SHoA B SdTEY F FHATAA FuFH A3
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Dong Hyun Lee, Geun Taek Yu, Ju Yong Park,
Se Hyun Kim, Kun Yang, Geun Hyeong Park,
Jin Ju Ryu, Je In Lee, Gun Hwan Kim, Min
Hyuk Park

Effect of Residual Impurities on Polarization
Switching Kinetics in Atomic-layer-deposited

Ferroelectric Hf 571050, Thin Films
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Acta Materialia

222, 117405

0

2022.01

10.1016/j.actamat.2021.117405

(@ “%e) §FATIA ¥4~ dd HELHE]

HfO, & Fluorite & Ao ZfFAde] & @1 ed, 5 =93 593 2
o] o ‘:']7‘]% 2%0e AL AFHA Ee. B dAFe 2H/E/AIE 2A4S VWMo E dAF
52 HfosZrosO, ¥tetel $3 2xe BEeE w&7F =d4/3713 54 9 5 2993
T8t A E dFE AT

JCR 249 316% A9l Acta Materialia®x] (IF=9.209, EAIF=0.38, ES=0.07513,
B AES=0.43916)ll &%. Google Scholar 7] 63 JAL&FH AU o, FWCI= 2.86%.

YAZF FF HfosZrosOp, et 3 259 E4E v&7F E3/4718 B4 € &5
293 F9%8d HA= Y Eﬂz:’l' HHA4 FE FHA B asA7EY I
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Kyungki Beak, Moonhee Choi, Dong Hyun Kim,
Yiseul Yu, Jayaraman Theerthagiri, Amal M.
Al-Mohaimeed, Yangdo Kim, Hyeon Jin Jung,
Myong Yong Choi

Silane-treated BaTiO; Ceramic Powders for
Multilayer Ceramic Capacitor with Enhanced
Dielectric Properties

A 7] A jf
= Chemosphere
286, 131734
0
2022.01

10.1016/j.chemosphere.2021.131734

(D “%o §FATAA ¥4~ ¥ dEHYFHE]
MLCCO #FHEA TS HsiA A B2y BE4Eol 8% B A& 53l BaTio;
11} o] d TS A N-[3-(trimethoxysilyDpropyllaniline(TMSPA) ©]-&3le] FHA ]S
SR, A Bde A4S MAAE B B FHA EEE 8% o5 Agy

=

3) i AE
# fAgel A FPES FAY o]F S8 MLCC A5 A FHAL 5 UL
Lo

CR

=2

A9 11.65% A2 Chemospherex] (IF=8.943, R AIF=0.95, ES=0.1054, X AHES=0.6671)0]
Z9. Google Scholar 71& 43) <l&F%oH, FWCI= 1.509.

*MLCC A EA F4E 93l TMSPAE ©] 8% BaTiO; ¢ EWHAEE T3l 44 /A
i3 dAR A R SHAA B aKATEY Fo §HATUAA 90T AT
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Damin Lee, Youngjoong Choi, Min Chang Kim,
Hyejeong Ji, Heon-Cheol Shin, Kwang Ho Kim

Design and Mechanism Study of Multi-phase
Materials for Cathodes in High-performance

Supercapacitors
ul A} Hrz vhakA) g jj:i Journal of Energy Storage
o 52, 104831
0
2022.08

10.1016/j.est.2022.104831

(@ “FHe §}ATIA FA4” Bdd dEHHE]

S AFEe 948 B4oE AFORA AN B AW, 1 AEES ARE oUX
Mg Ao AL 1 EQL Her] 98 Ao} A flg. B ATE Izt gls
3 ATe FATAL A8Sd NiE Jlwmel FHF EUAWA 2 xAd S5

A dx¢t 73
<JCR ¢ 1891% A& J. of Energy Storagex] (IF=8.907, X.AIF=0.51, ES=0.0183,
B AES=0.2622)9 &%. Google Scholar 7]¥ 53] I&FH N o, FWCI= 2.004.
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Eunji Song, Dong Hyun Kim, Eun Jin Jeong,
Moonhee Choi, Yangdo Kim, Hyeon Jin Jung,
Myong Yong Choi

Effects of Particle Size and Polymorph Type of
TiO, on the Properties of BaTiO; Nanopowder
Prepared by Solid-state Reaction

A A} i CE R
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Environmental Research

202, 111668
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2021.11

10.1016/j.envres.2021.111668

(@ “%e) §FATIA ¥4~ dd HELHE]
+BaTiO3= MLCCsellAl A5+ F2 A AZoAT s Ax=gd 7idol 2o &
A= BaTio; &2 1 WHEHE o] &3t Xﬂ_%%} 1 TiOy/BaCO; A8 & A3t

2o AAFAA, K-factor, % Alo]2E AFHO=Z A3, B A+ 2= MLCCs
22 g ATl 8 F AS A= 7]ﬂ19

<JCR A%l 9.76% A9l Enviromental Research®] (IF=8.431, X AJIF=0.46, ES=0.0426,
R AES=0.5334)°] &%, Google Scholar 7]& 103] A&=HReH, FWCIE 1.314.

*MLCCY #AAEQ BaTiO; 29 14 ¥EFHE o83 A=xd did WA E FHI
SZHA E aSATEY Y FHATIA AT FH X3
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Lusha Qin, Nozomi Takeuchi, Katsuyuki
Takahashi, Jun Kang, Kwang Ho Kim, Oi Lun
Li

No/Ar Plasma-induced Surface Sulfonation on
Graphene Nanoplatelets for Catalytic Hydrolysis
of Cellulose to Glucose

I it e B . .
SR =2 Applied Surface Science
545, 149051
0
2021.04

10.1016/j.apsusc.2021.149051

(D “%o §FATAA ¥4~ ¥ dEHYFHE]
«GLIP #HlE &% Egz2vl % 38 ¥, =94 3834 2 NJ/ArY Hl & we} o2/
AE33E GNP Ful & o] 83l AEZQ2E XEFOoF FHHOZ 7RIS 584,
318td @] 73 HES WAUESLS O NJ/Ar 740 wet AddE 2

Zetznt HdE3LY 7|2 E vE g

JCR 291 25% #4949 Applied Surface Sciencex (IF=7.392, R.AIF=1.89, ES=0.12475,
B AES=0.80137)°ll &%. Google Scholar 7] 83 JA&FH o, FWCI= 0.974.

g No/Ar B7RoAe HES WAUELS ZFRul AES oidh ddXAE Frg
ZHA Y B SATHEY Y §HATIA F8EFH AR T
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Seungkwon Hwang, Yunjeong Hwang, Byeongjin
Park, Ju Ah Lee, Dong-Hyeong Choi, Ah Ra
Kim, Seoung-Ki Lee, Jung-Dae Kwon, Se-Hun
Kwon, Yonghun Kim

A Facile Approach Towards Wrinkle-Free
Transfer of 2D-MoS; Films via Hydrophilic SisN4

Rage] RS
HlA} 3+ 1d Substrate
24 =&

Applied Surface Science

604, 154523
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2022.12

10.1016/j.apsusc.2022.154523

(D “%o §FATAA ¥4~ ¥ dEHYFHE]

o Bl AFo A= 208 A CVD FAHOZ Alulolo] 713 Ao A o]y ~ALRE 23 MoS, & &
Agk. Wet-transfer & A3} 2D-MoS, wrinkle SisNy 7|#Ho 2 A|ojg. 1 A3} SiO, 7]
oiHl M712 540l AA /A,

<JCR A9 25% A9 Applied Surface Sciencex| (IF=7.392, RAIF=1.89, ES=0.12475, B.A
ES=0.80137)¢1 &%&. Google Scholar 71& 13] A&H YL

<224 CVD ZAR o2 Atgtolo 7] AollA o] 2AYE 23k MoS, Ao td AR
A& FE3 SHANAY B aSATEY Fo §FATAA FAHEFH A
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Sobin Mathew, Jun-Hyung Sim, Rajendiran
Rajmohan, Oi Lun Li, Young-Rae Cho

Defect-rich  CoMoS  Nanosheets on  PANI
Nanowires as Excellent Hybrid Electrocatalyst
for Water Splitting

ul A} f\;]ﬂ o]l}iejl :§ Electrochimica Acta
403, 139586
0
2022.01

10.1016/j.electacta.2021.139586

(D “F9 §FATAA ¥4~ #d UEHFHE]

«CoMoS UAEE A&3 1485 F3 75 FIds & dFdo) 23] YAEZ =A
Ax4d Egobdd (PAND yimstolofo] =2 HHH CoMoS YirAlEE A|ZHeE CoMoS-PANI
ool AtA E Ftol=2Al vk dis] dEE] §9ox W HAHYE e
CoMoS-PANI9| 7fA®| 7S] &4 Ado] T3S 7%, A3HA A Aol tig PANI
Uizetolo] 9 slolH| = Fxo] FA Bl ot FES A FHu] FH 7Age A,
<JCR 4% 21.67% A3 Electrochimica Actax] (F=7.336, RAIF=0.38, ES=0.0898, 1A
ES=0.7543) &%. Google Scholar 7]& 33 JA&FAoH, FWCl= L1449, 18T F3E
3 CoMoS YAE HA 2 A dHXA R ZHJA B aS5ATE B9 §HIAT
A F9gF LA
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Zhiging Xie, Hyungjin Park, SeungJu Choi,
Ho-Yeol Park, Thavamani Gokulnath, Hyerin
Kim, Jeonghyun Kim, Hak-Beom Kim, In Woo
Choi, Yimhyun Jo, Dong Suk Kim,* Young-Yong
Kim, Seog Young Yoon, Jinhwan Yoon,*
Yong-Rae Cho,* and Sung-Ho Jin

Thienothiophene-Assisted Property Optimization
for Dopant-Free = -Conjugation Polymeric Hole

} o A A A .
ukA} A*A A= o Transport ~Material ~ Achieving Over 23%

Efficiency in Perovskite Solar Cells

Advanced Energy Materials

13, 2202680
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2023.01

10.1002/aenm.202202680

[® “229 solHz A=A F4” Bd JEQHE]
AT B FAA Y 2B Tl E B e] B WMBE
AAAT} AR, AR AT AT AAA} SR
FAE A 2ol AFAES ol g @
4 ATAG BAL T 2398l S5 AHAR BEE THSNL S0l 100042 o
g, A5yl MEBaTtE HAEAA Al 4TS,

<JCR &9 246% A'3d<2 Adv. Energy Mater.X] (IF=29.698, X AIF=1.02, ES=0.16862, ==
ES=2.54445 &%},

SAEY TEA AFTAY BA AL BE S50 g 1E
Sustols A9AA AR A ARAAE FuE SAAA & mRATEe 229 o
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Seonghee Kim, Seulgi Ji, Hyeonsu Yang,
Hyunjee Son, Heechae Choi, Jun Kang, Oi Lun

Li

Near Surface Electric
Pyridinic-N Rich Graphene
Encapsulating Cobalt Catalysts as Highly Active
and Stable Bifunctional ORR/OER Catalyst for

Field Enhancement:
Few-layer

ESREI PR 21+ A A M4 Seawater Batteries
- = W
=3 oA A s

Applied Catalysis B: Environmental

310, 121361
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2022.08

j.apcatbh.2022.121361

[@® “Z2d 3tolHa NEAAA $A” Bd HFELHE)

CH A= AR E o] 83 AT AR 7] B3 AMA Al T A=
Mste] aj WellA F2S Ao 4SAZ F e BHoE 7 AV)HEs I
st ATE TS B Ades SHFS ZEoF Ha A4l Applied Catalysis B:

Environmentalel] &35 %S

JCR A9 0.93% #A'd<2 Applied Catalysis B: Environmental®] (F=24.319, X.AIF=0.5,
ES=0.13846, X JES=4.47482)¢] Z%%. Google Scholar 7]& 148 Q1g€=HN e, FWCI= 3.33
4.

AFAAE o] &3 AAW AAYAAR 7]edd BoF WA AAQA F7F
LHA A& FHF
o 3 gH.

3 AR A o
ol B ZSATH T2 SolHI AEAA FYE AT $54
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Yoo Sei Park, Juchan Yang, Jongmin Lee,
Myeong Je Jang, Jaehoon Jeong, Woo-Sung
Choi, Yangdo Kim, Yangdo Yin, Min Ho Seo,
Zhongwei Chen, Sung Mook Choi

Superior Performance of Anion Exchange
Membrane Water Electrolyzer: Ensemble of
Producing Oxygen Vacancies and Controlling

oA A] A
HlA} EIEPY e i: Mass Transfer Resistance

Applied Catalysis B: Environmental

278, 119276

0

2020.12

10.1016/j.apcatb.2020.119276

(@ “2=249 sl AEAAA 4" Bd HEJHE]
B AToldE Asl 23S o848 CuCo-oxide® A=k w AL o] P& F3 4
A, AT 27 AEEE PPAIEd AT o8 FAH T BE
@4 (OFR @3t @7 3600413 ol 7% /b5 74 F4e B39
%3 OFR ¥ M B a8 g Auz Fgd s9g

=
z
b e
r_>i
U
mlo

<JCR A9 0.93% 492 Applied Catalysis B: Environmental®] (I[F=24.319, X.AIF=3.42,
ES=0.12803, R AES=4.47482)e] &3 Google Scholar 7]1¥ 573 ALHIYoH, FWCI=

Ak FF AR A A7) AR FD AFE 188 A L P A8 43
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Kai Chen, Seonghee Kim, Minyeong Je,
Heechae Choi, Zhicong Shi, Nikola Vladimir,
Kwang Ho Kim, Oi Lun Li

Ultrasonic Plasma Engineering Toward Facile
Synthesis  of  Single-Atom  M-N4/N-Doped
Carbon (M = Fe, Co) as Superior Oxygen
Electrocatalyst in  Rechargeable  Zinc-Air

HhAH Z*o] :—;j ;ﬁl :§ Batteries
Nano-Micro Letters
13, 60
0
2021.01

10.1007/s40820-020-00581-4

(@ “2=249 stolsla A=AAA I8~ Bd HEJHE]

c® ATNME 2y - ES2rt 3A4E &8sk dolgEe $E =
4 9 Aolg&e ATHer B AAA FHsteH AFEAE =
7] OIAHA R AgEt] $-3 A& Ho] Nano-Micro Letters #'d el &33}3
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47t#, E-Convegence Lab. 75 F7o] A= U AAAFAH ] Aol oA /HEAFA 9

4

S}

2
+
re
o 4

oo
4

ATFAAE B AR AR FES @, THE §HATA] B T E&AHE Open FEsto] Al

AAFAHe] 4 A7dAS 522 7 AES A4 AT Ad<e I35k 9+

- §HAT A FAsE A dzeks BK2IFOUR afd7de] RE AZdAFAE A An) Ex
old F HA Aol Jhed FHE FFFoln, R P9 Self-user System &4 A3E 93
o, AEATE AAATAES TF &8 A9 ¥ Eeld B Holdx AEE 9.

":}%' ARA@020)0] AN AY ] SHE AAATA R 2 AY AH) BA

055 2970 gr 2 2 A% AY thu) 23
cE ATHe AE P, O 979 A AAETAY 299 A= FNE FH}T 2G5, @
NS A EopE A TAY SR A s (Hybrid/MICE Post.Doc 5), @ 8= o1 E&H
A AA e D BAAA A € L D FEFSAY &8 T Link ¥ 2 Career Development
ALAAA €< AFERE dAsF o, H717]13H2020.9-2023.2) F3 AH L o3 25
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P x}%«l e Fan B 2 AUE A9 BT AENAACDOE AN
BK2IFOUR AbIeh(stag), shiat 2 absh=Ade 299 42102 24,
- CDCOl A& 4171 A7l o] A 9 o] e Ha FolAAS Asto] v
749 2 3008 ol FoE AF Selstn Qow, tetERe} shvle] Ax dATelE e by
A9 @R 7H), ARs ez B 2 Ba ) % A7EI FRE 99 Fo BEF IG5

c B AEANE B8 18] 9 A eds o o AL we wxE

(@ e AZETIE FE A EstE 53 1 Lab.-1 AR D73 AA %1%]

c B uKATEY] A AGMY FEE AIATA ARE A B gEete] d7AH 8 FYds
BKAFE ol Bl A7HIS S 243 FH o Tdd AXATA Ad AEE £4- zﬂ 3}, the] Al
AT7AY S gHste, HFHoE 1 Lab-1AJATA AAE 75, Foas 1973 073899 AJA+
A5 FHE= AoIUE 20273 HFEH)

a8y, B dgExe] A9 AAA AE A ¢dskA X3 BK2IFOUR A &9 78X Bl ol A
AJATFAGANA HAAZAH) G005HY/D) A7 F FASE sf, BK AFA S 2 A 3(A A+
g 22 T tF ARAH 9 o] Bt on, o] wpe} E719 1A BK2IFOUR & A
A ARAQF A+ AR AA A7 AN PS 5 AFAAFAS FEZE BIM9SA AY £ L &
BK21FOUR At¢d A 74 o wrebA, CDColA & nsAd7d 214 18 AR o] opd, Fojw3
AEATH] @ iR EAY 418 o A= A7 ol whet 2 3005Hd ©]3e] Ftg
o 2 AFAHe vt 49 73 Zl%—% st s SEsta S
* BK2IFOUR 744 €@ 78 w50, Fousre Addy 2 tfstE i ds 53 -T2l
g gr =¥ e A, FEA 049 NXM—TL%@% Zz7] ZR.

@D 1 Lab-1 AAATA AA 7= A3 (2020.9-2023.2)

d= 1xPd = (2020.09-2021.08) 224 = (2021.09-2022.08) A (2023.04)

X 0.37 21 AGA}HLab 0.37 AR A2 Lab -

by 0.86 217 A4-A}HLab 0.73 21 A=} Lab 0.73 AR AF=HLab

W1 ATms 19, S A7d 1291 d7ms 19, SRS A7 1091 AFms 291, HALE A7 99l

3 242 A AA% L AAAA $A 2%)
- B Q7o) F7aE kg Holn AR Y AA D A4 AAE eds] g6 A ALY 2ol
£

AAAY o) AEi5oh BRAD T A2 mFE TR Fl4 MM R ATAYA 24 B
S glom, B AMEE ool SEFARAANAY AN B L9F.

-0E 2 S RRAAAN Aen AAATAYY FES ] 5ol Y]z & FA 4A
Hol FYgoM, ol AAATANY FEFSAN AY F7k BRAY RS AQo2 AFsA
JECEEIOE

g o,
ED VAATAY hEH ATAY AA £ A

=¥ ITIIA A A 373t ALY R A d7®
1| e BETE A S SAU SRS ST 202000202208 st A p /AT A
9 | o]*x %%%ﬂ%%jj] Ofg%’i] gi‘%uﬁc’g@“gfﬂ% 2020.09-2022.08 | 3+ A ) A1/ A &
3 gre | BE S OIRES A5 AL 1S B AIHT 2000.00-2002.08) stE A Rg/aT AR
4| grg | OIEEVIRA T SRS WA 98 5% 9020.09-2022.08 | B FEAPYATAD
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5 g BDD A5E o] &3k H7|&s) A 2019.12-2020.11| A H3t7|EA/ATAH
7 FEA2 2HQdYs GO Azd SAW
6 Al*& |WIRES] Ni 3} #&-83 diamond pasted] =% £44/2022.06-2023.05| Ho|=dAF /AT
HA o] #3F AT

e 1 9 ATz AF, AFVEAAL B8 ¢ nddE (Y T AY diy] 100% AL Y-S

O AFAA wE AAdE AF R FAFETAT AY T BAAA 752 BK2IFOUR A A
TR fE EE AXAFAH o] BK2IFOURS Fo st A X3 #AAZE A A d8€S ¢4
2 APFoln, FF B A7 CDCE &3 HA AATAE g gof H& F35.

(@ FEZ&EAY &8-S 53 Link Ag 2 Career Development | 4AA &%)

* H-Link 222 CDC F4! 1213 AFAH1-Lab AA 7} F+=-&59, 2AEEREH 5+ AFHE =&351
g AWATATL ey Aol Folstd FATEATE THD F 520 L A, 0@ @ Ak
ARAFJAH ] thk ALAA L ¢4 D dstdA MEG Fo 9T 3 ASS T
@D 2537 1 Lab- 1 AJAT7A AAE 53 Tl ey E A7=E (F 529 F)

NI ATRIE  AEd =59 IF mmlF #l3x

%3 A7 Appfl{.eshys. Domains and Domalr% e]?gfél;gggclsn Fluorite-structured 1916 | 96.23 ?;jl gg

] Enhancing ORR/OER Active Sites through Lattice e

Atol RANOHAN | L COIO | Dtorton of Fesennicnea Pen miermneiale | g1y 075 GAEE

High-Performance Rechargeable Zn-air Battery

o 3 B A HY FEFEAY thetd Ao Fod Ador AXATAR] AAE wFA fug) B
%3 W AHPost-doc)& ~TlE 71Ad §% Z2AHE Za2AHE 383 AF wHE) PBL nE9)
Group Leader® tfghdy o] wio] Aoz Fodte, wfA7FS e+

B4 223799 31 2 A9 AF $3L 58 a9 2%

s eAAAY Bn P AN B, B wgATe AWATAT FARE FEHA ATE FYY

=S F 25U oR e ZE ¢ AHE A=
@D NAATFA FAA dE ATER (F 59 F)

ARETFAE| AdH =5r [F | mrmlF
4*% Nano Brergy Embedded Nanopatten for Selctvely Suppressed Thermal Sonducthy 1907 5
o1 | che. Eng, 1. Alomie Layer Depostion Erabled PN Aoy Cateysts forpccdtreted 1674 g

Susanta Bera Che. ENE. J. pycqirorhinmca Neuiraztion Cell for Simuancos, fuel and Pover Generation 1674 98

e ol Fall, B A TelA A7 miEE 10919 ARAAFIE LS e}, ARESAAT A, 719 T AY
ALS 2 SR Eo] FE AFEE S olo] Wt lom, AT AXdATIH e A7EE A
3} Career DevelopmentZ} ¥4&3] o]Foj S 5.

@D HLink A% 372 53 AQATAH wE A3

A= A EZAgw | AE@F 23 A1z A4
=il Fatggtn | Aed | dAREA T | 2020.7~2021.4 KIMS (JFALSEAT9)

2021 A Fatggtn | gy | sAREATY | 2019.9~2021.5 doAE FAdAT)
o]*H]| Fatggtn | HEA | EAEATY | 2020.3~2021.2 LG A &EFEA (LT
o] * A Fatggtn | AAME | SAREATY | 2020.3~2021.2 AU (22S)
T Addistn | AAE | HASEATY | 2019.9~2022.8 LIPS HdAT<)
2k Tohoku Univ.| 7@ | HHARSE AT | 2021.5~2022.2 Eolol A (HF-o]AD

9022 %5k Bagsty | £F2 |9 EATY | 2018.9~2022.2 | 299 Uppsala Univ. (H9aTY)
2% FAO 8w | 3 | AR T 2022.3~2022.9 CORNING (79
7+ Bagety | FE7] | 9AEATY | 2020.9~2022.6 | SHol| WA 2o E (WA L)
7] Bty | AYd | dhAEA Y | 2021.9~2021.11 | Portland State Univ.(2FAFE A 79)
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D Changwook Jeong, Takehiko Nagai, Shogo
Ishizuka, Hitoshi Tampo, Shibata Hajime,
Shinho Kim*, and Yangdo Kim*

@ Examination of Suitable Bandgap Grading
of Cu(InGa)Se, Bottom Absorber Layers for
Tandem Cell Application

s
i
Fl

2020.11.1. 2

N
*
foi

A ef a4

@ Physica Status Solidi (a)

@ 218 (10), 2000658

® 2021.03.03

® 10.1002/pssa.202000658

e B dFE ASATE Fo AAAFAAGng) AFE
ARE AP, QAR AE AA H 59 A
Indu. Sci. and Tech. (AIST, JAPAN)¥ EA H7l 3%
AaEQ.

e *T Wape B aSATY Fo o), AISTAAN 253 AES nigez g 718 AF

(Takehiko Nagai, Shibata Hajime 5)3 74, ottt 545 71A= CulnGaSe (CIGS)

F Bl FAAE A2sted, Tandem BlFAA A&S 93 stF-AA 54 H7ME =4 35

2 33

23)|, Single Bandgap Grading @eje] CIGS utet efSA X7} AR ZA 714

gatnon, dA7tx EiE /M £ B3 ¥#EE (19.58%)S =& =

z7] A7 2% = AF Y+ 7128E A'dQ Physica Status Solidi (a) (F: 2.170) il

(2021.03.03) 3t om, A ol& W= /i & FHHAAZ CIGS E S A
AT=E Y FA.

47t FEHos AY 4A 2
5 + Nat. Inst. of Adv.
T& T3 =& A FE4TF
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O A*d

@ STS304] s}o] . H2

® LGHA
Ackms | 2@ 202281 | 71%°ld
@ 5,500 A<
® 2022.10.11
B ASATE Fo AATA AFuy) AFE wge 47188 5l a4 74 S &
3 Belo] AF Bof AL HIFHoR FL3Y, FEHOZ @ LGARY 7|& LS )

L %
A7) 9B AR Ate AP Te o PAYT 42U ATE FI5A 719
o PesA A A A

“LGAA 7% Wete 2EQUz solxe] B xHe R4 WAL shefata &
S e AL AAAD b Beke EESE o, B I detel dY &4
STS304]+= 9_5:151]1/}01‘574] *Eﬂola],é ogi Cug 713 714 &A%

c ol EF Y AAE VIwem, 7ty T EAY @35 A IRITH I7L 183,
dAgol o SHAA L AR nAS EFo= A3 WA v RS AF2ARE
53 SR oen, ¥4 Ay 24 2 Ax 2h9 Ui EAE Ads AP S

e oo e AFAIE AL} BA 219 7t 7leAES & LGSt 2023.03 @7

S AL DI 1
£ AEIToIE 4 Horm4 3 HER7e 2
H 4
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DOIL
) 20200901 .
dad 10158424 A =278 A % | Book chapter | doi.org/10.1515/97831

-20230228
10782820-003

B AFTY Add mFe AAA R Eok n4AEFH} ¥YPste Carbon Allotropes -
Nanostructured Anti-Corrosive Materials (De Gruyter, 2022 Q)2 A&d. g AHAY HY
3 E HA9 7] A9l tio), Bo] AYe AAHOE wAE A J8ln AEY
A& AN A% HZ AFFF Tl JIeHA Jon, AFZEA Y FAARE
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10156241 978-89-363-2277-9(9

20200901 aAuA | AA (HelA
-20230228 Ak 2~ zx
et °° 3550)

BARSOUM Algtgx AE 2#e (EAL 2022) AEFEHY AR AF T A Aztyx
Fotol dig] 712 dYFE §& EoA A 4AA AR y&s R S A
Algte 2~ F8-e Kingery w49 WA (Introduction to Ceramics) & S8 727} o] Fo|4
gy, |WE edd M7t FAE o] dAZ FHdol IPHJew HA
ATEFo] G71A ER
ojef] °]F-¢
Michel W. Barsoum
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ISBN:
4 20200901 11198654 A & 7VFA = A A 978-89-7316-759-3
-20230228 93580

b

B Q7w AgH e 2A-FE udoly 24 (Gt 2REsd, 028
Az ARFHe AZAE Sl AAAREl U A2H gL olss, oF
olgstel HA ARFS B WECHE EAHE © AAANEE VY F I: YL

—
NEEE s 27 2EAL

cwA ZRHRAAE 2AAE Al JIATEe] Ao ¥ FFRE AAZRCE AW, olF
e gmw e JEMlOA FGA HE F JE VATSE oF 22 ZEIDES 27)8HEA
7 mdEE 72 o3 Y ol FFEL ol&F AFS TIEUS. Fol I
g APeES TSl ALHeZ FPT F UEF Fo|HoR AAHH gId AdAES
WA Axkre] FHAH3) wAg e, ® wAd AHgE AFHolHES HUd A=yt #H
HolB 2 T39S
cAEFSH #HE HlolHe I oE O Ut A EEXE dYshA Xk A e
7NATES st 4 oy o] Joernz, oF ANZRE &A gl o]&¥ A$
goFsta B3% HH3 AFL Ak 3w B aAE AYHY AA-REFYEHEE
FHol A AFZFTEHE AFse R, diFd A JATE ZEATO oHI} HAHF
#33E& 4A b 5 e IAZAN FLHUS
R 20200901 10033696 A BIFEA Z A (A A, ISBN:
-20230228 %) 979-11-973054-5-0

‘71889 ol)’ A2 AA dE AEHI e A7IEE £k J|xE FRHHo=
F= 2AoY S FFS fdl TEHS AFETAYS dAE st s BEH
Ae Hs] dE¥o]l EHT AI}E FES At e HENZ, £ Aty
AEFH o2 AT} ol sr] AEF HAASILEHIUS.

o] WAL HEA £ AW wH Ae® £ Qor, =¥ FuE 4 @R
Aol S0l S5 & JER dol=st 2AHYUS. o Aol ofsle] %A 7z B slstol
g A Ao AR aTHAW, wAe] Eojt AnHez zFA ARH AFow
AARE BAL 22 A8ste] BFol olEwel YRR stde. 71xeh & wu ohg
Neel @A AA FzEolol sy wEel, wyed 2w A= FuHd WAolEe
Agsted FHe FHOM, O AsE £3A MPe Bad FPo] REoE dEe

Zb AT ASEASS WAsel A FEE LANJDA SPon, FF BroA
aAHE AT Adgol YA AR ool ETE HFES HPom, B mAE B
A7we] tetd LHE AVHREE, JAAASE £QNN F, RTINS FEHAS
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20200901

Mg As [ K-MOOC %% | K-MOOC 73 F2
10102393 |2+ A 33t A

o] 3] <=
18l -20230228 g 70 https:/furl kr/tngw7y

|

B A7E9 olFg nge K-MOOC ## 44 dA Ase ®E° & 2021dd 7)dsto
2022'd 3€9RE dA7ZRA &F3 Atk #W &Fr] 10098 TS0l FAI}L YoH,
FAUEa old & ZoWriE ¥ IS (FAUEm et AsFs 2022d
2817 7}ol7y A3 4.9/5.0).

Aste] ANROAE 4% A
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welolEl s ARALHA, AR

Nz 38 8 ABAZTY, EFY V- S8 AT RF APYL GR35 244

Fa 71%9 WEA, AN, F4 3D ZdY J1E 53 @ ol #dE Exo oI W

7} gobd MBS FF ANSNAL. AH FARAAE TAFHEAY BE A 2
Z

B2¢ Qo) oSt B2 AL, AS, FEY F USF URUYSS PoAE L 22
AENE FYSE AL BEZ S QL. obel, 2002delE 4 AgelN Az EE

2AZE AAEEHALH, ol 2023 d 3do] EHHO 4PN A BEF AFHY
FaA=z F8E 4.

R E
o151 20200901 10102363 Akl A & 5 oopel
T 220230228 34 e
RE S
RAEERTEAINAN FARE 4] ArAde wd =y ERwse] Az Bt
JEAE EFAYS WrEE HYSE WA 4. o A= AF 2z dEtdM el
$5AFE FAW} B w39E FARES L, o8 FWANPOEH T FHage
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Sl AP Hs F4el selHgs LAMA, ARAE WY - EBF -
AP IZA Am} E A 2 NG 5 5E AEste] 3
g U APe EUE AL A IABARFAEANN AYse AFE L
/03 #HK-MOOC)& < AESE FU Az 4FAdx
AEoh BE & MLHAH, FAMNE AFENY S5 AHE AFWo} £ FdE
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20200901

o2t

FEE

Fal o4 10155520 Egadrles | .

-20230228 P27 FE
AN T ARV Foste AV|EERLS AIAUFY AFr)e AR Ao FEI FIE
AZA AE7) AT FHOE Fode BAdEE: AL B AKDY FFE aFe
1985 FAAoistae] FHd@ ol 36d HEAA Al HUId HAE HA FEE

AA o} A 2021 AR F HATEY ‘FERB & 7

53] &A - §F - B BopdlA I7HAATFAENCRO fFAE T3, &A4-71A7% &7
A ASETFDS AE B 989, dgd 2SS FAsty, vHaAdTES
dgste] JAdaA 7l A - Aol mRsiy Aerie gl 7193 RE AT S
B EE, TATFEREAT T FL& aAAES FoHA stojlEIgE= AEHo|x &A

LA}

Ao F#dYLS &3 I V&L Agsigoen, AEE AAd U 1SS
A% FolnelE 24 £3M AE 5 A VAU SO =F 4000 A 9 5353
587, 7ol AgaY 209 ¥ 5 2o AFAFHE Ao wEsty A/l A IS
g3 ASE Adsts 5 Aok HAd QAL AAWol AR WL Ravsa
Aotuss 2o, ‘8T e 02 JUHE 5 wgel ojuA i e

hiRe] = 3L
EXEl _22002209?0920218 10054614 w2 4423*%

0T ARt Felste FAIEEAL #A71E9 AFMNE BFO= A5 &e] B
Aeld FHo FRAAU, F7h BAe] o|upHST Ueke] A WAL de] WA Al
FE Qdze FEY E AYDY 299 24E 2Y7E AASH Bopol @y &
HER FHAZA, 20047 RAgSTN ALHA FHTSL AWe) on] FHAS FA
A4 AL, HHE UF BF 502 HWe ¥ G FEE AR} Ay
2022 T3t ARFAL B Bol ‘HAeTR & S

cupebae] AMAC] B FehxUlE ol 8% F@RAe ok WEHEA 2Id wrt wu
AR 9 wwel plATE BA% AL B4 HAl o] $5 4AF Hejgon,
Asge, AAAR T U wARd AAEAFTE, Aue) A YA g oy
AF WHBS PN A4LAe] 7% L AEFH] B A4S SPYSIA A,
Asel A, MATE L AAE S40 FE BAE A FAstel BB oA
Fe Z9BtE 23 g H2: AY BEA, AAYAUA 5 s BEHE
Bopol UF QL DAY, S AF 4de AEML B & U= BBE
A 9le

E B F0ue 15 HELTY 8
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6. 250 =AG A
6.1 2% =2 FAS} A

@ 25 T2 =A 3 43
"‘E%‘H?‘?}ﬂ A& =29 A4S AY 8oF (2020 AFA)

11 S=thstate] B84 3 A8 2%
* 1941(2020.9-2023.2): slolHlZ AARE TEd B 28 nS (EFFA) AA +5
-PNU Global Campus A A|: 4 AER1A] ¥4 (ASIA—PNU), ZoE§FATUA FA PNUEU(F
m)), SE2EolH IANEUA A PNU-FHH/EDY 54 8 2 1§ AA 7+5
-ol& {3 A EFEA o
o Fal: 29A(2023.3-2027.8) : slolE| A AARE FHEE B 22 1K (5589 A) Platform &4
-WSERY E BFELA 75 9 £9S 59, s9d B =23 ﬂ% AA 24
1L =oisr 2 AF49e] JAFLF AF 89|
* PNU Global Campus n&AA FFHS g, FoAure 49dH &
Global Alliance Interchange Network (GAIN) % % A71¥ AX¥n
I ¢4 32 =243 digd < A% AIEgA &8 AF 89|
* 1:1 GAIN Programa 714t B ﬂ]/EU/ASM AYE 2 & 5, StolH I £2AFEF AEATFEF 23 A
Hu, g 2 AE 28 G
1V. 5 =< 3 F2 A8 89|
* Campus Global n&§ E x| wE AYE AFF -F=4< A 73X
° _r_r ﬂ—}ll-?_] EHQL%A@ 8] & 10% o]q] ‘ITZ] (okx4 o] /Hxl- ;(] oF > zlz% —:E—xﬂg]. 1:}&), }:ﬂ-}\]— %/\1

”1. 92 istte] 25904 €9 @ 7 Fo AF (2020.9-2023.2)

H &-F-9-ZE ol Aot mF R B48k9) 273 Campus Asia Fo] R B84 3o
e B wSdTE Fo w4l golE Yy, Wl g, o]s7], o] S3 e 0119 RE A& FH
7] §-F-L-df o)X o} B89 =2 73¢l Campus Asia Programel 3
-2 zEO9e BAYEa, A FHIn(E), tathsta(), g oA F (2 o] Alop 47] St
7} FELE qUR-87 EobY AMALgF ARTHE A B T2
o (F9) BT a4l B8 o 43 #9*g (2019.09 - 2022.02.)
- 3% Axng: 298 (FAH(E) - Prof. Tao Hang (&l S i(F5 )
-39 PRl sl A Fetznt 0 9 A A7t E8H 718 29 57] 3
g ﬁ%—z}oﬂ [ X= FEFol dig sjgatd FsdT 58, 2022.03 Ffnst E59 —rll—:r
(48 vrdgtu-F4d 539 34 A F3 43 D: 2*A (2021.09-2023.08)
ME (FA(3F=)) - Prof. Sung-Ho Yoon (F<7tl(¥ &)
J B Srrti o} 2021.9€ -8 TiOE =323k Carbon Nano Fiber (CNF)9] defect
of °J3 dF o] g 683 AATH FAFTTATE 79 (2023.98 EFEFHAA £ A
c (¥8) Aoiign-24d E459 A A 33 A3 (2): ¥ 4 (2022.03-2024.02)
g eo]E (FA(ZH)) - Prof. Ken Albrecht (FF7th(¥ )
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9] g el g8 it @A 2022.3€FH ©@AaA &AlE T 4 wiE g tiE T4

5 Ko, 194zt wEsY FFAT 9 (2024.29 A & AA)

Degree Program) 3 22 2 3}

8F9 Al F3: Anhui Univ. of Tech.(8t#}7: Prof. Shihong Zhing): &2 =) &4 (ASIA
—PNU %5 3 ] J—Hﬂ AA FX)) BEFAA F32. Gx 202008 3 d Ao o), COVID-190. 2
A A=, 2022.8€FH Fe AAl. AHUT H, Kong AHUT =A@ =5 &3} oFnl Curriculum @& AA,
2023.3 T35 % AZF, &3] DDP F31 oA

* (EU 99 A5 &538+9] 21] ZA: Univ. of Cologne(d3}7: Prof. Sanjay Mathur): 22 x| &3 (PNU—-&
H|/EU) Z§FAT7AA /2 HSOJH AN =LA FAAF EF3A . @A v Ay 3 &
3] %ol =}, Univ. of Cologne, §-7138}+8t3} Chem. &#}4<] Prof. Sanjay Mathur ¢ A 2022.6¥ =4
B 53, E4894 3L 9% MOU A4Z, 2023. 1€ o= A dA Curriculum 2& 5

Hope to

€Ll 593 I8 224 3§ AA 75L AT EHRNFEFH FABSSYADDP) F32: (AHUTSH]
DDP Program %1(2023.3€ ChinaZ A& (ASIA—PNU -4 3¢ 4t =04 #X13) 2L UCs+e] DDP
Program 3 (2022.6.24.) (PNU—-E1]/EV) ZEHATAA ¢4 E SEHIO|HIHNERAA D)

HH ZYs 2 T4 ZAS LSS IF AHTF Fa A (2020.9-2023.2)

Kl 47} = Campus Asia Summer Schoolg ©| €& ZA §% F549 5 39 F#5uszt s A
e Campus Asia Z 21 A=, vfa} Summer School® &Hata o, Fodfste] g 2 it E
o] T3l F & & wFE It A= Fo TS FAH A4S W, g okl dET}

59 AL Fall, olvA & 37 Eof &A-REF-A "G # %g}% 22 e T,
-20219(On-Line =4 §d&sde (F: Kyushu Univ)): COVID-19 8oz 213 =9

Agte 2 Summer School |2 1FY7F A= A3 238,

-2022d(On-Site =4 §&F &4 (F&F F4A4): 71E 3= ds+Zg ol Aoz ti(Z g o] Alope],
F 470 tisto] 3o, 2022.8.16.-29 Campus Asia Summer Schools F-4tto A oiw &Y 253
- B Ao 7*x], o+ o] Campus Asia Summer School S 53, Kyushu tdtm = A
—’F‘éf-}-rl(’kl/‘}) Ei:l%Oﬂ .

ikl

i

@&l Campus ASIA 2020-2022 Summer School =] Z%7o] Zz 7% 2 7z (On-line/On-site)
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H 1.1 GAN 78t 7= 2

o8

€D 2 A7Y 25 A7 WY

B3, UshdA &S A% A7FH 3
A GAINS &% sfeld&7t 14

aF

3 (Y EAA)
oF o EARE

|94 1:1 GAIN Bi&/d74 AFA717E (2020.9-2023.2) A7) AFAF F8 AF 8F
?‘Eﬂ/ﬂl—?‘f— — Anhui Univ. of Tech. c B A Ho g FAA ZAZFE=E 283 AA)
ASIA ?ﬁ;ﬁiﬂ : ﬁﬁ\%mdo univ. o A B-53+9)(DDP) %3, Post.Doc ¥ (Anhui Univ. of Tech.)
A% | 2o4¢] — Shanghai Jiao Tong Univ. - st %*3 T@7] 9 13| (= Shanghai Jiao Tong Univ.)
81 Lun — Tokyo Inst. of Tech «Li Oi Lun w< A AT (Zhejiang University, 2023.03-) %

Univ. of Cologne

TU Dresden

Belgium Ceramic Research Center
Max Planck Inst.

Uppsala Univ.

Empa, EPFL

Hof

A B

o B ALY o m
8+$1(DDP) %A, (Univ. of Cologne)
e Bfo| B E AR FHF
st FEr] A

A z} A ZFE=E 129 AR

I A EF=H g (Belgium Cer. Res. Cen.)
1%] (=¢l4dl Uppsala Univ.) &

%% — Colorado School of Mines
Georgla Inst. of Tech.
Northwestern Univ.

Stevens Inst. of Tech.

UES Inc

iiiin&iiiiii

Do O, >0z O ofyrdo O IZrNET N

o ro.oxt oo, Hoold 2 ot
o i N L oR Y 18t ol

o B A o] w
o st A 7] 374 (Colorado School of Mines)
g T

» Summer School 331

FA2 AT = 48 AA

A= lz‘i] (v]= Stevens Inst. of Tech.)
5 (UES, Stevens Inst. of Tech.) %

nm. s34 Hu 22d ggd 73 A% A8 & 43 (2020.9-2023.2)

Il 9=2 AYx Y Coordinationol] &3 FFZTZ1
* COVID-19733}o) A
1:1 GAIN 719+ 7] <l
E4E MAAH, lgdErte] A4 w2

=

B 7
T, 2 ysd7d =d AddwY (Prof. Yoonsuk Choi ¥ Prof. Li Oi Lun) F&E2
AWFE E3] 2020.9-2023.2 717+ ¢ &=

2 A4m

7 AF

12719] a9 A&7} On-line/On-site

SxzE O e 9 zo] S =,

€D £ A7Y &% 93U A 1Y GANS 58 QAR A AH thEA

1:1 GAIN rdinatior|
A= [ nl geanai A B &% AEI} FA

. Z*< BhAL, UES, Inc. On-site Fabrication and Applications of Transparent
2020 |« Prof. Yoonsuk Choi contractor at AFRL/RXCC, Dayton Ceramics

A Rational energy materials design based on solid

. * I3 ] :
2022 |eProf. Li Oi Lun | &*A) :i,/\} University of Cologne state physics and thermodynamics
2022 |« Prof. Yoonsuk Choi & Lﬁér\l/{gl\éersny of Critical experiment and educated guess

. .| #*% 1<, The Ohio State Understanding Material” s Structure, Defects, and
2lzZ ° Prof. Yoonsuk Chol .. University Properties Using Atomic Scale Microscopy
2022 |« Prof. Li Oi Lun s ﬂTzrgct}e]Xg%Zénsuwte of Nature-inspired surface engineering

J |k

2022 |« Prof. Yoonsuk Choi g;n?tit?tg }(’)fMF?S(S:%%%?gg\tftS How can alloy design push limits?

H 1.1 GAN 78 9=

e B wSdrde s @ A7 =A3F A 1:1 GAIN (1:1 Global Alliance Interchange Network)7] %}
=3}

=
IF ZE2IAS E3 dr] EEZE 13

- (HH

- (th EA#12. Stevens Inst. of Tech,

My 3% 9 4E5S P

A1, Oak Ridge National Lab. Dr. Shin, Dongwon, 2021.6.28.-29) 3t tj3l
BL %<1 ®2] Summer School @717 &= %13

AZ7t 23S 58 @] 243 31y

S o=

> THU G P Z1E Zael HolgAl ols), MAled T2 ASET o F $8F B4

I =8 24, Brleday 22 A
» WSAEY IALF F
o AAEE FHAAS.

2 AARAS £3 754 %9
3‘_}_

Prof. Choi, Chang-Hwan, 2022.7.20.-23) <o g
A g2 2874 th3 Summer School §7AFHE &4

oF g HAled dr)AdRE ANAToEZN st 43; AF]A

S Ode

3
» IS8 AAAS A ®H FFo gk o3, MEMS 7]< % Surface Modification 7]< 9]
AL 2 33 874 9 Ship 2 Aircraft 9 2§ 2 Sgojo] 3 Z=z 74
» WSAEF AAA FATEY Ao g oS B vkt xHNE Wil td ol E F
s S ATEokol S8 9% ofolrlo mF
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[HF=A] EoF AA H % A& NamLab2] Prof. Mikolajick xL<~

ool Ada¥ez x4 (2020.9.1.-2022.8.31), o|& F3l, o]*d SR =ng: B H)
%3ll, Applied Physics Review (IF. 19.16)A ol =4l &&dF+ A5 AA (@A A7SNamLab.
SEAEoF 22l T M 3 F), ASdTE Ay Fo =483 o A Keynote 7
> Univ. of Cologne®] Prof. Sanjay Mathur (v]=F Mlg}9esld) Adwd 9¢ 9&
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A4 A3 (2020.9-2023.2)

c B ASATEHS S5 9T 4 4XA, AW S5 FAE A8 Y WA ES B9 E,
- 9% 9T AR FA FNE B, LFAFDY AT HAYY WEE 10% HAZ AA.
@D w5a7He 9179 Y L AA Y F 9T FAY WS
a= BETRER] I B 9= A4 5G| AA 9= 34 (18
20201d 1/287] 1 10 1 119 (9.2%)
2021 1/2%817] 0 9 2 119 (8.3%)
20223 1/2%}7] 4 12 2 18 (10.6%)

-ole} e WMAFA 5 9= A FHEF) ddo], B uwgdTEe 932 {FAF 9hA}
H#A v &L 87.%J . A 7IHEe 9**Q ulAlstA kA o] Chemical Engineering Journal (IF:
16.744)& =g, IF 4.126 ~ 16.744, mmlIF 62.95 ~ 100.00¢] &|33t= =& AF 14742 AASH L,
U e a78 B olyg, go] 2 Scientific Writing 58 A= FAZ QA &3}

s AFATEE] o =l Y frA SR
- EU/EU/ASIA B9 2RE 5 =59 dstd FA& S, & w=  whmis AanwanE
A7 Y7 2 FIo] AYARE 20219 A#EY, Y 2= :

8 9 e AgFAL U
-ol& Fa, 2022 ST AMHANEY FAFH Friol 7o,

Hv. g Z2ade) A ALY (20204 AFA) Ul FHE

= 94 27 AH (EH) 20209-20232 24 & & SAH=
N o F-F-Ld-gH oMot wF H Hee T2 7] Campus Asia o] 2
b 1eA@9-232) HelRa L7 g el 6 (919 Hasts) A5, 23] AEA ek o)

9= gagte) LARE T A

~ A 2] EER A RHZ-3)o ESIE O 2 3 AL} A
wagtaa | 22d m& AA 7= SR G AF B804 3 (AHUT (ASIA—PNU $-4= & 9] 448

Z=AA #41)), Univ. of Cologne (PNU—E]/EU) Fo|gA7UA & =

= B3 =
2 (7t JEsAA £4) 2ol AN =04 ¥4 DDP 3
| : | & 5%, AASY T
(2] 11 Global Allisnce |~ 400" SAmpus Asia Summer S0l BroRr e S S e
2 Interchange Network |, ' L2 Ak s Aem A7A Sl AmE Q8
=2 g 2 +1:1 GAIN 79k 7% x£32 23, @ <

ol
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b
o
o~
=]
u
™,

ol
Al
2
o}
offt
re

: 7] e
draste] | GAN w2 % B71H | Zee W DOP R, distey @) s
AH AHaF & School %31

| V1AW Frogram® AW 11 GAN slu 915 %ol 24 o) SRAHCEL 2 § % 27) 9
297 3R ;tg_g =3, solg = + 9=l AYwed Coordinationol] &3 w& =273 75 9 AHuF
229 939 sgqnz geaane | 93 (20209-2023.2, F 1271)

T5E A% ;{;;Eﬂ—;ﬁ:} o 0‘—‘1:31;]_]:1:( « 9=l A9 (Prof. Mikojajick, TU Dresden): tetdM 35 A=, %
AASA BE ~ 0 ma s DT = A Q0239 A5t 9 AYad 2 %)
SEEAF FA) 9T - ASHA FHE T, ¢ 9T dSAA mE Al 104 FEO
et v 10% o | £ AAST dom, Bx AN AR FHOE 23 F (1T
o g #2_ L dsaaE dkehy v ge 87.5%9))
a g TRl Clobd T 2 2R 3 RAATRE QATeokl P A dyel v
b TR RS | A 94 A= g agA 44 a9
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@ FATSAA AZFAT Y} A%

<E 2-10> FHoietdA mATEAT 24

ST FHA

e WS NTR/AS) SEES et
o 29 AR / N (YYYYMVEYYYYMM)
ety | NEDE

Eejznl mud 3
o3 Ae)7t Eel
1| m @ | =98 | Hao, To | ZF/4simErisiam |71%he] £9 S7] 4 5201909-202202

2 | A*x | BA&F |Yoon, Sung-Ho| LE/7Frisn Nano Fiber (CNF)2]  [202205-202308

3 | F*% | 135 |Osterlund, Lars|2=¢) §l/Uppsala Univ. 202111-202112

%
R
ol
o |9
do o

v] =+/Saint-gobain

Yoon, Bora; Research North
Choi, America; SCR Zuj &4 &<
Chang-Hwan; |©]=/Stevens Inst. of| #3 Yx2AYd A
A*E Apelian, Diran; Tech.; Ao]71E @D SCR Fvu
4 |20 o | P 4 Ael7E 5 SCR S aa07-202208
u}* 3] O’ Hayre, n]=/UC Irvine; EA 24, 7IE5AE 2
Ryan; u]=/Colorado School | 21&] A H7} 7]&o 3k
Kang, Soon | of Mines; ©]=/Nat. AT
Hyung Renewable Energy
Lab.
u] =/Saint-gobain
Yoon, Bora; ;;HL N Ig\I 0 A ASHE
Choi, cocatel T Ajsera A g AEa
America;
Chang-Hwan; Aete] A= A5 - 4249
5 . .| "l=/Stevens Inst. of i} -
d*E; . Apelian, Diran; 44, 5487 4
5 o]zl Tech.; ®]=/UC . N 202207-202208
o]*33 O’ Hayre, . TAZES ] B AT
Irvine; ®]=/Colorado ~
Ryan; A 2 ¥ 2 H 710 EFA
School of Mines;
Kang, Soon A Alge &4 =4
u]=/Nat. Renewable )
Hyung AA 2?8 AT
Energy Lab.
Effect of Micro Alloying
on Microstructure and
_ B} v]=-/Colorado School| Mechanical Property of
6 | & | A<3¥ | John G. Speer _ _ perty _1202209-202303
of Mines Simulated CGHAZ During

Ultra-High Heat Input
Welding for HSLA Steels
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"%@ﬂ@%*@ FTAFTAT T3 3 A (20209 AFA) 2 AFH 29

| 3G A4 F5EF 59 32 AY 29 (202001
e B wSAFTEE FAS v AGoH I AAFEF BoF Ed B 2 ot 75 248 A8,
ASIA/EU/EN] A9 YEYZ 35 53 “O PNU Global Campus ZSA A" += = “@ Glocal
AF-8k-od A (ASIA/EU/E 1) B9 Target-Oriented ATAA 7578 FA3} Zx2 A,
° o] & 9%t FAUNTUAY FAF AT SHSE A AR AYE sty 2ol A
-2SATE AW 9 SB 229 1S Platform 8 9 ASIAEY A& 9, Hu|/EUH
o AT4A FEAT FY A3 3A4 2537 70S0) TAZEANYE T

- %°Im4 GAN Program 7]% Lab-to-Lab FAFEAT A A8 9Fthsh 2 A7) 1]
953 FATEAT 9 2 ALY

-DEATY LHUA-22D SFHEAANFY FFATANZEY SIHIHEAA FH-2
e 9% 2IUE B9 NYAF A4

o+
| Bt FA FEAT 59 33 AY o 43 2o (20209-2023.2) |
R ZHATUE TEF P 30 AR AL FEHES, srlo] 71e HA AAH go] FYUE
ol DGR FA FEAT £ O, 3 67 @F FANFAY AY 3.

”Campus Asia Program @A) geitistald s19) A7 WA FAFTEAT 2L BEae) AS 47

(1] Campus Asia Program-< 53, st 9 A74 34 FAFTAT 33 1)
2 B89 HE (17) (2020.9-2023.2)

o ot -l U () -Frtl(Y) 370 Sturt FEoE YA -87 Rof A/utAg AEVE FAEe
Eehe] 22 79<] Campus Asia Z21HS Saf, AFY 713 Wl 29 9] Fodistd o] 1d o] 7]
HAE 5 F5ATE FIAFIAY A £ F. F1HL T Aol o3l 2023.2-3€ = W)

1535133 2sHE T, 2019.09 - 2022.02.)

St AT WFE (3] -$H

o A= A=< Prof. Tao Hang (A A =w s =9#)

e A AF ¥ FAFTE A7 FHAE: Y FF AF7IHQ] A FdolA Fehxar xHlE #
ol A7t Z2m 71#e] 2W E7] 4 2 JEFAC vA = Gl gk AT

-8 JHATE T SCUER =% 198 thsdA FAHA AA, 2022.03 733l 225 oh
- AlA =%&: Development of robust amphiphobic hierarchical structure on polymer substrate by
thermal imprinting and sputter etching, Surf. Coat. Technol. 427 (2021) 127804, IF: 4.865

ol
PN
T

>

TiOy, EHXE]E E3+ Carbon Nano Fiber (CNF)e] Zu] EA 3Fifo)| ojdh

il
-8B JAATE 53 SCIEF =& 132 ACS Appl. Mater. Interfacesel]l Tl

=
=
Feolsta 2558 A5 o
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Fe:Ni=6:4 (wt %), 0.03g

D d5s A Y A7aF A 9 B AT A7) AR
Fz FhHoR e (ARma 200R) o) A¢ Fx 202329 2RE, YR Fro(RuR Axw
S+ Prof. Ken Albrecht) ZAI0A97 24 algo]gon), AR fac) Agel oa A8 2023, 3°JHE1 2024.
0277]'74 %ﬂ]%%‘?ﬂ?/%#ﬂ%% %?l' ‘4’7\:‘_’5 —rﬁg»a—- (_'_xﬂ E]—)\ﬂ] AZHE E.B‘]. j/\LHHE_]aoﬂ EH %:r’-)

P

¥ L

nam Program 71¥ Labto Leb ZAZEAT A9 44 (A7 A9 53 EUSHAQ WHAT 248

(2] EH/EUEY s8] 74 52T BY Z3E AY T3 F/EeniF @raT 43
(ZLEATE FHHAAL A
* COVID-192 <l3) 2020-2021d &<t 3] @7]1ds FX0] ofFH o= EF3ta, A7HA &I+
A AdE Fl, F 34 (ol FANTAA: 5%)9 A7) AAAFE —*rﬂ.
o B ws AT /D] e sjelds AL, BH/EUEY SAF
TA S Ao o] AT AYS A7l Bristed AE A3t -?‘"/F
tial, FoAistd AAHIIA 71 A8 dFH 2 A FE F 1dY FsdT=add AE o3k
IEUAY (299 | Uppsala tHetal e AT H*F (22 olHlad %, 202111 - 2021.12)
o AUl A= x4 Prof. Lars Osterlund (R4 A =w4=: 233)
e A AF H FAFTE AT FAHAR
- WA S ok AA HI AF7]# & sk}l Uppsala thehe] Lars I&F3e] g5dT 2 AEE
Bl ArIxHE SIA FHE Y=TE2ES HAARY &3] A% AT FF T
-E BAATE S 5 FATTIAT =% 1HES FE AANAS (AA =% Embedded
nanopattern for selectively suppressed thermal conductivity and enhanced transparency in a
transparent conducting oxide film, Nano Energy 103 (2022) 107757, IF: 19.069)
15729 (M=) 1 9831A A544 2 SCR Si4&A EE38 FAFTFIET R 7leniF 2*F 9
34 (E232 3lolHlaxxE, 2022.7 - 2022.8)
o B & F A= SCR F1) &4 2 AFEH 2E23 AT
A2O05CF2, 247 SCR SFujax] M 2 53 =2
F AR T E Ve afF &S & AHEE,
ol #Y AT FAASEHY dHF H VEnl{FE 3 AR 2 UlexA T
e A= 5 A T4k Bora Yoon (Saint-gobain Research North America), Chang-Hwan Choi (Stevens
Inst. of Tech.), Diran Apelian (UC Irvine); Ryan O’ Hayre (Colorade School of Mines), Soon Hyung
Kang (National Renewable Energy Lab.)
e A WF F FAFE AT FHA
- &0F1 (F*F, 9P4E]): SCR S0 S48 3e 9% de2Ald 29 Aojrl+s 2 SCR v 54
B, AP DAY B} JlEe] B AT, BE £o 24 2 e 24
- 2TF2 (FE, oY) BANEE WSS AA G AR ety AT Av-aAe FY, 5 4

lﬂ°1ﬂ

;‘,:i‘l

7t 2 FAFEFS | B AT, HEH AT EA HEAG Mt A4 24 AAFAE AT
1 5789 (v]3) | Colorado School of Mines W& A+ #*& (F2Z AFAE, 20229 - 2023.3)
o A= A =w 4 Prof. John G. Speer (34t A =w < dd)
o A AF E FAZTE AT FHAY HSLA 2o vlo|az 2ol e EHEAHS E4s=
ATE TR, 3d AF-E T S AFEAAE AHYst =8 A F
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b 9= Adus 43 29)
ﬂ%;‘;?‘% Choi, Yoonsuk m<= (2013d 3€ 1¥% x8) |Li, Oi Lun Helena m< (2017 69 25 % =|-&)
=4/ * US.A |/ PA, Mater. Sci. & Eng., Carnegie Mellon | ®* Hongkong ¥ Canada / McMaster Univ. (Canada),
HzEsHg University (2Fxb) Civil Eng. (Material Division) (8FA})
. s , o | ¢ BaFu, Zet=u 318 oA 44 | Nagoya
aggy AU ;j / Dayton, UES. Inc (12D & ASF 110y (2012.04-2016.03, 4 2 %3, Shibaura
ST Inst. of Tech. (2016.12-2017.08, Fu5~)
- N _ o EHF) _,Cﬂ_ = 5= Z 3} 67 =
© 3k Aejakg] B Aslol g Re ojale wiwe | S LY @ii?ﬂ‘i H‘f %fi i _ijé e
2 B0, 48 R ASAA W Fa g g g T T U T, Ao
9]=9l WomElo 1 s = ~ 93 ZAHEE RouteE 3 FAQIAIT &
= 2% B4 € FYuFEZEOY v BF | L _ - o s
Adwse , , _ 3 (< 3dzk: =4 F% SCl =: 10499, JCR
oxx o u];? A1rE l;orce L)ajb a2 Oik ORldge;] Nat. Lab 53 Bof 19 =4 TE SCI =5 23)
z = 383 - _ _
o ) e s SRR 2 g g 25N TR Aol e
eresl AT T e Zlvte 2 A EY Coordinator 4 3

093 Adas 28 B8 &5 (2020.9-2023.2)

AFREAnT, dhas, 2Y/AY 1) 1S AE F5 (2020.9-2023.2)

X‘ifi%d Choi, Yoonsuk :<= Li, Oi Lun Helena w4
° 370 tiEhd Foi7te 3 (2020.9-2023.2) ° 3/ gk 9 47) g7 G739 T3 (2020.9-2023.2)
D Topics in Big Data for Mater. Scientists (&=}-% | O Novel Catalytic Materials (X1& w42 (3hd
F ey 4 (ke 2021/2022d 238+7]) 2022d 18+71)
@ Computations in Structural MSE (&#]-3-% == | @ Advanced Renewable Energy (AAJ 4o A 52
TR S8 (e 2021/20223 18H7)) (Th3HY 2020/2021 23}7]))
gJojzpe] @ Advanced Topics in Deformation Behaviors of ® Environmental Fzriendly (I)\/Iaterials and Standards
@sE | Materials (22 WFAS (WY 2023 18p | RBARAAEE (Hsrd 20219 1547])
) @ Renewable Energy and Engineering (X1 2) 48 ol 4
Zgst (3H)
® Scientific Writing & Presentation (F8+2+& 2@
E (85)
® Polymer Materials (ALEAA| S & (8H)
@ Organic Chemistry (7]1#) 2.3}8} (8}+)
c AR AFA T BwE wAE AL & AoAE AL o asuA AL D FoJaA &&
. » S Al Z2IOHY 712 (1gd 28], A8 | » “Potassium-ion Batteries: Materials and Applications
;”:};J;L’}’Q H gl o] B &4 (28hd 18H7]) (Chapter 11)” (ISBN: 978-11-1966-1399), “Emerging
A »UEHY: AR RE g o] B4 Mateﬁals” for Energy Conversion and Storage
g c ZSEA AL D FguA F& 2AFE vy (Chap._ 49 (IS]_?;I\L: 97{3_'—0128—13—7949)9] 27N Ae
olE] 4 (SBN: 978- 89-7316-759 303580)" A& 1= BA diEA d3Rele) &8
D> AAEF vdolE M waE wAE &8
° 2020 3€-~2023d 2€, 1HI} FE454A AEQA [o €& Kyushu Univ. 29 Y A€ (2020-F A
g SAAY ddd A-AE FEAER o9 » Kyushu Univ.9} B389 2 AHSuXin) 2 BFAF}
A(FHY 35 A= uF
0% wEad 1Y ATAE AW G0 12 wg c ASAD Y D OB =209 uF
e ekl 72z AA (23) » Campus Asia Plus Program@z= i) &4
g% » 13} (2021.2.2): FAA: 8HAH O FAEST) 2, Keynote speaker 51 E528H9] =gA4AH] <
» 23k (2021.8.25).: Fefld: 13W(neELAA 9 > EE AT [ olotH st distdd F=
. 1A 49) =A|8+3] (-YES Conference) 718 2 &
o Bkt AHE YEAT AXAY A (2022.11.24)
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H 9= Adus, 2Y/2dns 15 3 &5
* Prof. T. Mikolajick (TU Dresden, Germany) A &5 (2020.9.1.-2022.8.31, 2\d 670€)

- Thomas Mikolajick 4~ ¢ =@t F(TU Dresden, QS A Z 338t HoF AlA 30%1) Chair for

Nanoelectronics, NaMLab Scientific Director2 2 Scholar 71%&, & 320£& 26,0005 o)A
H-index 80¢] ®t=A] Eof MA Hz & 4%

-3A F%5 =& F™: Appl. Phys. Rev., 8 (2), 021312 (IF=19.527, JCR 5.28%), J. Mater. Chem. C,
8 (3D, 10526 (F+= Scholar 7]1& 783] 3 <1¥), Inorganic Chemistry Frontiers, 8 (10), 2650, J.
Appl. Phys., 129 (10), 100901 (*2 Scholar 7]% 1153] 218), Appl. Phys. Lett., 118 (18), 180402
59 =RS wSdTd vvd ugel FE %‘J%?‘f. £3], Nature Review Materials 7 (8), 653
(IF=76.679, JCR 0.14%) 3% ¥ =82 1 K5ATIY A4S Fole dol 3A 74
-uSAT+F 3 83 Keynote Lecture: ol —T“& % HyMaP 2020-Special 3813 2] Keynote
Lectures F8ste] Oﬂ—TLDP T8 A e A JNH 7%

-EY AE: BSATE &% gAY o2 Mikolajick wFete]l FEAT FAFY o*d, o
o Mg S AN A0 E 2% SOES A% A AMel EEE WESE F Sow AAz

AAstd o, Mikolajick 4+ €8 ATE 53 A Ao IA oupA
o &9 2W/AY oy T A (Bn|/EU/ASIAR 703, 14 i3t @ 7713 A3 209)

A9E | Bol/fE/eHcr 24 TAF 14 e 2 AFIR M5 08¢ 23TF BF WY (3 209 253)

+Choi, Changhwan x4 (Stevens Inst. of Tech., USA): A* WA 9 3FE WAL (R Ealgo] §
7 Y= AAY #4(2022.2) 2 =AH7FA(Nature linspired Surface Engineering” (2022.7.21)

» Oh, Hyunseok BFAHMIT, USA): “How can alloy design push limits making sense” Z#7+<1 (2022.8.10)

*Hwang, Jinwoo ®}AF (Ohio State Univ., USA): “Understanding Materials’ Structure, Defects, and
Properties Using Atomic Scale Microscopy” A 743 (2022.7.4.)

« Han, Bongtae ®FA} (Fatti Maschii, Parole Femine, USA): “Critical experiment and educated guess” %%
7+<1(2022.4.6.)

Eu]d | <Bae, Sang-Hoon ®¥FA}F (Washington Univ. in St. Louis, USA): “Freestanding Nanomembranes towards
Future Electronics” 2% 7+91(2022.2.24.)

*Yeo, Woonhong ®FA} (Georgia Inst. of Tech, USA): “Soft Materials and Nanomanufacturing for Smart
and Connected Bioelectronics” =47 (2021.12.16.)

« Shin, Dongwon ®FA}F (Oak Ridge Nat. Lab., USA): “Applying Data analytics to material science and
engineering: What is (Not) possible and what is needed?” ZA7+4 (2021.6.28.)

« Kim, Hyunjun ®FA} (UES. Inc, USA): “Fabrication and Applications of Transparent Ceramics” =771
(2020.11.26.)

°Ingo Ken 4 (Stockholm Univ.,, Sweden): “Green and stable MOFs inspired by pharmaceutical
compounds + electron diffraction” =2 7+<1(2022.10.17.)
» Choi, Heechae ®FAHUniv. zu Koln, Germany): “Solid state physics and atomic scale materials studies
EUdA valuable in current and future industry (2022.2.3.)” % “Rational energy materials design based on
solid state physics and thermodynamics (2022.3.31.)" <1
* Lee, Pyoung-Jik ®<=(Univ. of Liverpool, UK), 2022}d 2€ 23%, “Introduction of acoustics in buildings”
sl
*Nanasaheb M Shinde 4= (NCRC for HyMaS): “Energy storage device:supercapacitor” 7+<3 (2020.11)
°H. Tanaka 24~ (Kyushu Univ., Japan): ZA*5 2 4*& MHAFAAH A Eng:0] 8 5) =8 AAFA(2022.2)
*Yang Yang <% (Shanghai Jiao Tong Univ., Chma) A*E AARAR Za g0l 3 F) = AA Y

o (2022.2)
eAndrew Mark Spring a4 (Kyushu Univ. Japan): Su*in A Al AR En 8] Q0] &) =5 AALY o Fof
(2022.2)

2) Y= AAY 34(2022.2)

ASIA *Chae Sangwoo x5~ (Kyushu Univ. Japan): &*& AAAAH (A = _/,: 2 9 0]
2 N ZAH2023.2(A En ] L o) F) vrAF &

°N. Takeuchi x<~ (Tokyo. Inst. of Tech., Japan): Z*¢](2022.8) %
YR AlAL9 Y o

*Hui Kwan Nam x4 (Univ. de Macau, China): “The current status and prospective of energy storage and
conversion technology” 71 (2023.1.17.)

*Wang Dong 4~ (Shanghai Jiao Tong Univ., China): U7to §71 2R =n 0|5 7]) HARA &9 =& 4
A1 ] (2023.2)

*K. Takahashi 2<= (Kyushu Univ. Japan) : X1*A}b AL A (X =2l 0] &) H9l=& AASY Fo (2023.2)
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"0}?171i 2H/HEE vt AEACIE R I AW 53 4= UleoldD

[ EERREES

o Zl€old: ofRlZl2 A E vtade AACIE B O A= (E49 1)
o 71€0lA i 53 2 71EolAY: 53 A110-2020-0135801 / 29 (& AolAE AwZ)

H28d79 dE a79489 Fa U 2 323 594
Fo g

- AElAolE BY BRe FUE, PO 5 gl
& A Soll del AgH I Qom, I F Polyolst ARBAHA Y BEBS AAGE F
ot R Ry A 5 =

« B Jl%old g 589, obuly|2 B AAE vlav A0 Ee] Az e i
SONMEAS F7HE mhadl el Aol E Eaele] pH 24 A7k ntvl AgAolE 2
Ao pHE ZWete T4, pH ZAE ka4 AANE BaAE BFRAA k1§ Ao
Aol B2 TWL obvly]| 2 ADstE UAS TP, o F @ Aol E #A|n] 2l Scale up
NEALRHA AP, 71&01A e FF 1754 nt1E AACIE Tzt JETE
GEd +494

s R WEATTY S5 ATATL F) AR A1) 58 A&l R A% FEATE 5
ie BEold EHQ AHE, ) Aol AE Aol 20209 o} FUE 20044, 3417
d F7HAE 1000719, TARLHI71FL00TARNAED, & AAIEAZITH WEY 23
$47 BEe), 71&01 0 58 vt AAAE Bge) Fage] 4FH o= sds
2020 3tr] 100919, 219 79%)9] FEE TR WjE: Frhel 714,

H25a7% vld 2 Sxele] 234

<@ Aol AE AnZe 20159 HPH A (SAHAWD) &
A AT R AzE S, T/ TA-AEEF-8
95 547 RO AE #3E AS Fard.

B goldol A AdAL) 2AAAY R AFAAL L F23) Fre] 2A sty on,
2 F2 7190l et A 1oy o 299 FEe APH /HA7 £ 7% g oA A
¢ 1Y o, & AT EANRY 4% AT ¥ e ARL ARE

ATYTE B,

s

i
X
9
I
o
Dl
2
rlr
=
o
e
rfe
2
>
A
incs
ol
rlr
ggl
o
=
o
ri
o o
5

o
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Ultrasonic Plasma Engineering Toward Facile Synthesis of Single-Atom M-N,/N-Doped
Carbon (M=Fe, Co) as Superior Oxygen Electrocatalyst in Rechargeable Zinc-Air Batteries

D EERE R
« SCI(E) &< +=&: Nano-Micro Letters, 13 pp.60 (2021.01), http://doi.org/10.1007/s40820-020-00581-4

APz 1)

B zs$d7e dE A7458 72 We 2 23 +494

colF F1SA Aba MR AT Ful2A, o] 2% W B A4 =38 Ah-BANO)
MEYsE 2307 ol g B D BW B4 U oW MBOE 95 45 vy

(]
SRR o] H 7 A FA S i E AdS] B A sAS BoE B AFAAE
s-Fet2ut S 83 Ho] 259 S AHFH o2 WA G AR Holw
AZAoE &4 AAA A FFe=T AFss. Co-Ngt 58 0, F3-23 vAY
717 F8 84 AlEgE AL WHROH, ol F5 - 37 JAHAE FH L3 A&
177 49 B3 % AsS A5
gEA T4
e B 1= JCR Materials science, multidisciplinary&oF2] $-<4'd<l Nano-Micro LettersA]
(JCR=3.62%, IF=23.655, mrmIF=97, R AES=2.80222)s] &%, Google Scholar 7]& 463] o] 32l
f£5RoH, g =82 FWCIE 7.75, Google Scholar 7]& 493] <&
2 A7y 4335 1F FEZ ofojto] =F 9 ] 4 E, 5 Univ. of Cologne?)
H. C. Choi ¥tA}7} &4 DFT Al4t, 5= Guangdong Univ. of Tech.®] Z. C. Shi 14~ ¥ 320}
Elo} Univ. of Zagreb®] N. Vladimir a7 7284 <& 3T =3 sASZATY ZL4E
2 B 35473 FAFTFATA A FEF sE8E RAFE= A9
Hasa7g nd R Sx9te) 234
c B dATE AER FHVIES 28 S ARG8T OB AAF A DHe Target
Oriented Z A §JATE T3, AA H1 &9 S &4 LS IP3 dH =2, HZ A
o BatteryZ2 ® 2 2+ Zn-Air Battery %5 SH&E A4S 2L S A5 A= FIFEE A
AR o, ol d7dY 2 mHLAFE d7TEEH 22 ARAE S Yede 23
o B AFE FEI UFE ugre B AFAHAE 239 A4 FFATFE P 1Y
3 gkom, olgist AAE AA e} 20219 44 219 FHIr|eEol 1 U Ax2A S FF
st ol AGAAE & =89S 53 AAZAJN 97273 E 228 T Jdves =194
< AXnF L FEFSAWANA AAFATGE HoAA, £ a§dTEY 38 5448 € F
FHE RAFE= AH4.

& oo 4 P e
tlo o qo

o

o

(2s) 20214
3t HHEND| W 714N

[—pror—7

IE 713z,
- I ns
5 “

A%
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Mn-Co Bimetallic Phosphate on Electrodeposited PANI Nanowires with Composition
Modulated Structural Morphology for Efficient Electrocatalytic Water Splitting

b 23331
« SCI(E) 8t&+=%: Applied Catalysis B-Environmental, 292 pp.120202 (2021. 04), http://doi.org/10.

1016/j.apcath. 2021.120202) (Li Oi Lun nl<)

B zsd79 i A7YHE9 2 Ws 2 32 494

F8 &
* TWS (Total Water Splitting) 3-& o2 3+ o|F 7% A7] s HAAS 3L 9
Zled 840 EE FuHL IS5 B

n 2 Co Bimetallic €14+ A7) Zuj
Q HAFE Aol Y H olE B3 1EE FulRe &8 sleAe ] B

* PANI¢} Mn-Co QI4td Fvl W ASH e Gas A4 T £&3F < Electron ¥ Mass
Transfer 4< FAA 74, o £ Mn* @ Co?/Co® H| &L F£4 A ¥H-SMHER)TF A4
A ¥H-$(OER) B¢ tisl] o mE At AFS = FTA, @& TWSE ErF H19
TRAE 7HAE A2 Bug £ Ad7E T8, TMP 7t A7) So] &4 AAE % /83
HAITHES AA.

St +dA

« 2 99+ JCR Engineering, Environmental #oF 19 (39 0.93%) =22l Applied Catalysis
B-Environmental #| (IF=24.319, mrnlF=100, 2% IF=3.42, R AES=4.47482)c]Y, I F=E2
FWCI=5.26, Google Scholar 7]1& % 543] Citation.

e B AT FHE T, AAU A7HE A S 2 AS4A B4, Y AYA) dFITY
(F)sF 4HetgA] 274(F A 71129 63 950%HY) AA R o]ojA XY APA /& AAHE A
T, A FL3E % E0E APt . 53], B AFY AF LA A TeEs &
&3t Sea Water Battery& ©|F 7|s Z71Suo] #3% £& ATEH =3, Y Applied
Catalysis B-Environmental, 310, 121361 (2022.08) Aol A4 02 AAFHJLH, T =EQ
FWCI=5.69, Google Scholar 7]& 163] Q)&

ST BlA R Exeto] HILA
ATFE 71E A% v AAAA Mndt Co, ZHEA PANI Yizololo] & FARE ALE-3)

LEEH AFANE BEF 7HAE T4 ALES A8 TWS Al dAC 714383, drte

£ AZIAEA Ao HuE g ZAdE & 719 E & 222 7|tE. B 7|2 v AAA

ol LX) Hofe] AH7&S Frstd A83 27 @AY F4& A4hel &L 7197 ZdEH,

ol ASATHY =Y HYPLARFY A7 WFH =& FLAEE UM

(% gy

r
[e-
¢

30

N

(]
2R o

s

J

(3]

e R
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13 R ATHY ATIF Py 44

HTZE 1. SIO[HZ ATHRE HZ SHAME 9fst “SEHH A - 8- A oo"l-_rl EAE 1F7
SITEE 2. M-S-E-R SEAUTA 752 S5, “do| ST ASIA Top-5 Hekahz"
“Gl

SiREE 3. 224 o[z A 5i0[e|3 AXHEE(MICE)E0} “Global Top 5% Impact gyAa #&”

! B8 9Ads %SH, ATAF FE FA AFE sr)eh o] A

o B wSAFHEe] AFeld g
0 zsd7d 84 A7 A4 7% 2 29
e WS ATH-FdE FAAFLI|H AA FAAFA A (Research Triangle) 735/ Calil e
e wEATH AWAATFT 15 (Core Research Group) 74 2L & @l
o Az g3tATF4 (Convergence Lab.) T3 (°4:rL§_ T 2 A FAFsh 9 9 G i

B aTd% g4 98 94 A4 44
CBRIIFOUR % 9 7% 408 A% 4 49 24 A7 T 3 2 4
- S5 Tt U AT Ao S5 UEaA fAE o
*1Lab-1AAATA A7 TEL F3 25T A75AA 27

2479 NEATANEY A7 S48 T AY

CHNRTIE B AT 540 %A AdsE 1T AT WAT FUL B, URATYA L
A3 FY $EHE FHFLA 0, BEAE FBEE 023 ol AA.
ATl Aol AA $4e 98 PEN FLHL 1, Felwy 10T 3009 WAd o] £
% 5]

-E3 2 J1%old: 5% 2 U Meold 5 A8 ¥
-FAARFEA: FA APFEA w=we WA $RH FHLS s, BUESE 4P 590
@

(2015-20194d) H %2 2.0150H oo & [R5k, sF7]2] Q3 vl9}

T4 AR FES A 5N BAAE VIEoE AL 5% F AE
= A S48 AR I 7|12 | 1IAEE 2AERE | 3AEE 42 P S 5 A T | 6P T | 7R | 8RR =
oo AR A 9N (FWCI) | 0.2356 | 0.2473 | 0.2591 | 0.2709 | 0.2827 | 0.2945 | 0.3062 | 0.3180| 0.3298
1;];;& R A IF 0.1351 | 0.1418 | 0.1486 | 0.1553| 0.1621 | 0.1688 | 0.1756 | 0.1823 | 0.1891
3218 A ES 0.2401 | 0.2521|0.2641 | 0.2761  0.2881| 0.3001 | 0.3121 | 0.3241 | 0.3361

"ﬂ%‘ﬂ-‘ﬁ“& 84 AT AA 75 2L 29 A3 (20209-2023.2)

EMOU 7¥t 3 &d7¢-5dd FHAT7R A4 g4 AFAA Research Triangle) 75 A3
SI0|ET ATHE = 20f 224 Top—Tier HAref =g &

0j&7| OjHe

Global Frontier

,{@\ AN Igeina
%,«" / 9 + o &
o KITECH KIS meos || Kol exanemnass
KITECH K31 4 + + %

AIVUANSATE #R 2T TRAAY
22 (Asia, EU, S0/7) i3} 9 74

3l0[E|E ARSE SEFEHAHT MOU
(BHTC Research Triangle)

‘FEME S MiDlE, N SEVE D AeE, W oz S solE3 A,
o H28 g nE 28 HE g9 e e

EE & m5dTge FAAF AA (Research Triangle) ¥ MAALIE T4 #F
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AT7Ge MOUS

ZAZ 3N EAS 2 74
o] AA &AL 93 Research TriangleS 7381

AE

=

FAO2 30 FAATAY A75YY 37
3 HAH SRY FHAT AAY 9

A A 18 (Core Research Group)< ot#i g o) 7%,

ED 2dTHY JUATIFE

& 98 a7 AAD

JYATIFE

5O (&A7]%A 54 —KITECH)

ZAEF

4\:1 AEA]'7]EJ al

I5@ (F7FBA AT AE -KIMS)

&3 710k AFS 2475,

||

15Q (FRHEZEE o -KBSI)

= —

Mol §A stolela &4, L

?i:rL/\(KITECH KBSI, KBSD %

ELTLE

! G
020.

AT IF

AT AA TEE B,

RELY

7*1]74] (Research Triangle) 7z
31 71 7+2020.9-2023.2) <+ =34

74 ﬂ]zﬂ =29 355%)5 %400,

o 6“/\] oq:[L j_EBﬂ =3

4! KICET &

A7 %Agzs} 347} 3374 9%,

=
T

9 2021.2 (24%) S 2021.3-2022.2 (52%) S 2022.3-2023.2 (463)
o R @i ZAR WE D HE: 867 (70.5%)

] 37 Fz.

2020.9-2023.2 717F AF=5 AA A3

R des

HHAA7IFO

718141 A E)KIMS £4)7) @ A T2

ANATIFEQ
—KITECH

FAATFIFO 71ek

SE2YZ2Eo]KBSI | (KICET %) il

54%

389

(ol 23# 122

94

o B wEAFHe ATaote] AFFEH FX
(Research Triangle) @ 370 BAATIEF €9 o}

1_7‘<
2 a7
B

m

A7 A FEE AT A 27 AA
T A3 A FEE &) Zo] 297

- FFAT BB Fo A AX: 3] 89 gol, ¥ wgdTw A AT AA} @& ¥H 27}
o 2AA %3, A FY FUAME IPH BhE o A4k
€D 35 A7 =vo Fo AH A% Y7A
B FWCI A IF W mmlF | HF BAES | FHFALE3F
AIAFIEL o= 2.7576 7.5207 80.05 0.8214 9.03
-ZAATAA FL BEATTY] ¢F QEATLHE =& AnE 44 EBD 1-1.24)
ED 25A79-F9E 74 AT BE ¢ FEATFE=E dE A
A A
R =29 23 954 AR AR G oaon ams
1. Mater Controllable size and Crystallinity of Ru *IF.=14.511 (mrnIF=93) CL R EY
Chem. A Nanoparticles on a Carbon Support Synthesized by ¢ EAES=4.18309 2021.6.19 = (I?BSD)O °
€M. A/EBR-ALD for Enhanced Hydrogen Oxidation Activity « $18=83], FWCI=0.99
Nano Embedded Oxidized Ag-Pd-Cu Ultrathin Metal Alloy | IF.=10.383 (mrnIF=86) (EFE2-573]
Ener Film Prepared at Low Temperature with Excellent |» 2 AES=0.77462 2022.3.22| * ° (IK—BSD °©
gy Electronic, Optical, and Mechanical Properties |- $1-8=13], FWCI=0.54
Addi Simulation of Annealing Process on AISI 316 L |« IF.=11.632 (mrnlF=100) (0] 2R -5 &
Man f Stainless Steel Fabricated via Laser Powder Bed |« X AES=2.22302 2022.12.01 (I‘<—BS) =
U1 Fusion Using Finite Element Method with Creep |« $1-8=13]
Plasma-engineered Organic Dyes as Efficient ¢ IF.=16.744 (mrnIF=98) =_oxAz
E?r?eng Polysulfide-mediating Layers for High Performance | E3ES=2.41396 202%'2'1 E'ﬁﬂg(&ﬁ’lf’
8 - Lithium-sulfur Batteries . z% Bﬁ FWCI=(0.84 T
Texture Development and Grain Boundary Phase | IF.=10.32 (mrnlF=99) 10k a4
de M%éi{]‘ Formation in Ce- and Ce-La-substituted Nd-Fe-B |« B AES=1.90263 202021'11' (& CZKEIMg) Sk
: : Magnets During Hot-deformation Process c 1-8=23], FWCI=0.56
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H Ag%d ¢3d74 (Convergence Lab) 72 3 2 £ 23

CE BEATHE ATRAY 23 B FIH AW A7 FBE Ao, Sz BAH WEEHO
2 $95ole AT B R AHE, MTR)-SEAAD-ECIA)RRY) AT Bopaz 2
Aol AEHon AAHE §RATA FHE s, B4 MFEAE, 20204, RAIHA,

2020.6), SCAA/AA, 2022.12) §FATH F=& Fs3ded, ECNIUX (20242 93) §FATA
TE5E A% I 23 FYS 39 F.
~E(RA) §FATFHY A, 2 290 TY U E A ASFR I EF Aoz Q)
FNAINE AA 202429 o)A Ao =A.
»E(Energy) §¢d7A T30 oA, 48 I BFS AHH AAsIPoH, o
3D "ol A& AZHA] #ofe] 43 AT E 913 BRLAAE 5314, %9]%23‘{—? —r5£ Z

-y ST O o maie) 89T B8 U AHOH 23)
gaa MEZHE) SSUTA (B713Hy o Hujo|H ok F)
s - e e e F(MU AR E) SEE L FE0IT (2024'F 28 O
“*-—Rc«lzlg BuAPH (R212E 2 2H|0|H UR)
22 g3 T4 (Convergence Lab) 73 &

[e]

go] Apud 2 ERSAL 9 AT FRE 95 Biolo] Hio o B =¥
3o}, BK2IFOUR AHY 717K2020.9-2023.2) 59k, & 4209) 29 IS FH (20232 371 19w g
29l TIOE FREA ZAGEA A8/ZAI2A D Aty A2/2H) A9 3).
-4 Ay . AF @R ol%y] wFE (AAATE, 2020.3), o] wH(H A
2021.9), 27 WE(GaoU=], 2022.3), A4 @S (AF/AE, 2022.9)
H 5 st “ﬂwdﬁﬁ” 249 ¢4 WA XS 5 AFSF T AF
* IBK2IFOUR | &) 37 Astel] 23, wgAd7dhe] A7z $4S 918, WFA 95 tehdA (24}
FA) FXE A%, thide =g€ED 122 2 1-3.2¢ 71€9 gon, 2020.9-2023.2€7F ¢4 &}
LA (BHAFEA) 72 AALe oad S
-RSATH o9 A, AA gSUA S HE 68400 on, o] F WA EDHAHA ] B &S
20.53%° 23735 gol), AT 4 o)F, AA ulstAA =7} 120~160 —r"oi FAHA 4
g )RS B ol g}, HANAEEPHA AN ) Hl o] o 40% FEOE Zrtete, wgATFE A
of B2 UEAY WA o Qo] FEI F7}
@D 7 5A7Y gEUA FgR1 (8] 713 @3 (2020.9-2023.2)
MARA (QF) Ay (@Fe) T E TR g (gze) | mpacau e

°FU[

o WHAT
3

12

&=,

(=<
2015-2019d B+ 48.273 17.2+ 39 68.478 29.53 %
202014 (28471) 7578 (19) 3978 (107) 678 (1) 1207 (11%9) 375 %
20214 (28471) 82vg (0%) 4478 (9%) 114 27) 1377 (11%9) 40.15 %
20224 (28171) 9573 (47) 47 (12%8) 197 (2%) 16178 (1878) 40.99 %
SER, B WEATRE AFA B KA A, FHE WWNELS B AN FAY 95 AT

A FYS 7= ]51 Rom, AA st 10% WY HleS FAF 20224 23] 7lE 9=
3 Hl&L 10.6%0) 9, BMAHAAAE DR vl 77.8 %. EF 1-6.13)
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e ol “HiAlF A FaAle] o= tiedA fX Ay, AR o) v, AN HEIATLIE
SCIE) =% AA A&7} 317]19 o] e AdxE =2 (EF 1-3.14)

@D Fol UFUR UE ATFHAE] AF Y R (237 715 FF (2020.9-2023.2)
mﬁga A B 19Y Y7 F 199 97 54 F 199 B2 mmF | 193 ¥F FWC
il e | m M ] e
(2020.9-2023.2) 4 : : : -

H 1 Lab-12Ad7A AA 3¢ 58 897D A7594 224 243 @D 1-41%)
o AT HF FFL %% ¢ UAA g A
-$5 AAATFA F2): ATF9F F4 L UL A7 FE4 FAE A5, 1 AR AT AH1-Lab.
AA 75 2 92 FXE FFTHEE 20279): FAws 1999, 0.7%8 AJAFA1-Lab)E HA.
- B w§AFhe 2020.9-2023.21d 480 7]3F $9F, BK2IFOUR AF e A9 2 wSAFw Fojwfz
o] AA AH FES 53 20233 2€ 71E, A 1199 F/HY) ¢ AAAFAE FR(FS 1F
1209, 0.73 A3 AQFAH1- Lab)6}°4 BEX o]de AAATIHE L =7 K.
-2020.9-2023.2 717t &<t - 2AFAAF AL, F 25W Y FAA SCIE) =& A, A7IIA=E
9749 HAA FF9o AARE 7&% e 5 A§ATFEY AFFLEA FH4 719,

N

HE%‘E—T"‘?} WEATYHES) A 954 FAL I3 40 FE BA AF (2020.9-2023.2)

cHHRATIE B AT SA0) BA A¥HE E Ars YEAT 49 B, EATYA R 2
A B $AE THRLA Ao, 019} Qe 37 4He) FH| BuAF 44

@D A 33(2017-2019)F OB, AT Feimse] AH] F3F AF

. w1907 AFu F39 (A)

T HRATY| A A AT o7 du 2%
At 3WdZF AR 258 39 9 306
2020.9-2023.2 99+ 434.1 46.3 95 489.9

H =35 2 7]go)ld AF

c ASATH 3 A (FY-IF: 274, FA: 67, TE-TW: 97, ZA: 07 HlEtS, 3 249, 55
BEE vk oz F1 (29-2U: 427, ZA: 87, TE-FuUl: 314, IA: 57).
- A AbdA et 71D AstAT S B3k, T 4hE FE 53E EHU/EE.
o AFe £ 717H2.5T Few S 107 71Eo]dHe 33.3WM gk (AT 13.39 7)o 2 TRL 6-99A
A EE S F2 £ (AHESY (2017-2019 FADA 103 21.59 gk o B3 50% 7H7ke] F7b
-FEHE AY AGA Vsl AA JEol A F 80%<1 398 wHA(AZE 28.69wHA), AFAH
2EY FAUE &8 AT 3 (79 FY 2, 5Fd AY AJA 71E0lz vl & 60%)
* COVID-19, #}-f-Zgolv} AA o= 3] T AxAFY AAZ QAT FFAME FEg 7&old
< FdsA o, 7€y T8 rEolde EsHA Y
- “ollZ|2 FHAAE naug AYACE 2@ I Azl EIYE (849 15 7Eo)AE 2
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@D A 392017-2019)3F thHl, wEATFGE FougFo 55 24U, 55 % s]sold

ae 5524 55538 Agold A% Algelaey (aue)  TARIE
FW | A I | A AF | A9 A% | A9 AF | A4
2017 10 1 1 0 7 3 109 42 7.3 2.8
2018 7 0 4 0 S 2 160 109 10.7 7.3
2019 10 5 4 0 7 6 53 43 3.5 2.9
2017-2019 =A 27 6 9 0 19 11 322 194 21.5 13
2020.9-2021.2 17 1 13 1 2 5 251 226 16.8 15.1
2021.3-2022.2 13 5 9 3 1 6 76 71 5 4.7
2022.3-2023.2 12 2 9 1 2 12 172 132 11.5 8.8
AR EA4 42 8 31 5 5 23 499 398 33.3 28.6

H ZAARREA 2 A2 $54 AR
« 272597 BTS2 F A =EL F M3WoM, FAADZ FAY =EL 2147 (62.4%)3.
o A HAT =F UG A $54 AR (BARAFWC, SR AR, S4RAES)H ot 24 A
A7) Hed wdol o8 AA el A&Ho AAHL Yee & & AL
QTG FARSTt B $H Z/HE AFE L, AR $5% =
) e on). AFTo] A ARG 34 A $54 AE 9 G2 AREE 42
-=5 1# Yo IF: 2017-20194 (4.6669) = 1319 % (6.9597), 233 = (6.2766), 3213 = (8.1087)
= W RAF: 2017-2019 (0.6483) & 1213 = (0.7437), 233 =(0.7779), 3xd = (0.9194)
-IFE =& AA XA &= "4+, 20: 8H), IF>15: 94, I>10: 13%H), IF>8: 199).
- JCR Category 8 5%°lul FAA =% M £ 499 (XA E6GH), 220d =(257), 33 £(199))
- JCR Category 19 FAA =& ¥4 F 178 (1A3=GH) 23 d=(7H) 3219 =(7TH))
@D 22ATY FAALESEA T S5 AH A® g A7
71#A 2y AR

o AA ¢4 AR FE  FZ 54
PZx)  LAEE | 29dE | 3AdE | 1RdE | 2AdE | 334

621
-

d
d

rir
it

. FEA FHALFWCD | 0.2356 0.2473 0.2591 0.2709 0.9052 0.9731 0.2613
1‘%—‘; F4nA F 0.1351 0.1418 0.1486 0.1553 0.2018 0.2287 0.2721

o
424 ES 0.2401 0.2521 0.2641 0.2761 0.2618 0.2792 0.3041

"ﬂ%ﬂ?ﬁ AT WA DAL AW, 3U ATEE D4 AF 29F (2020.9-2023.2)

ATER 2020.9-2023.2 24 U & R GH=
b 3728 1 solga |1 2Hd7d-sdd FAAT4 AA HA A A Research Triangle) 75/ %)
AARE Az AL 97 D 30 JAEATIFE 748 F FFAT % SCE128 (FAus FAA 86%)
Bgd 4k FEdT AA > AF ¢4 AR Fe AHE UEd
E9E 7, 2 A7, 55 24 3 Aold, TAAYLEA F2 Y $54 AL $3
= 1. A=A §3A T4 (Convergence Lab.) T+ (74 F3HAW HAF3) 2 &9
@.‘?‘;j‘;ﬁ 2MSER 3 M7, SAARD, RAFY $FA7Y 75 ¢85 ECIUIA) 202424 9
e SR A T ) & BT Aol $RATE AT SN 75 9=
gy, 2.1 Lab-1 A1R1ATA AA 75 E2EQ027d FFEE 0.74179FAHLab )] =
7184 2 ols B9 AT AF %3
L4 Aday, 4009, getga el Adddze) AM 9 A4 54 7
35 93 JAATAA 7=, o AT TS AT FHEATE 75 59

< gqg 538, NAA 529 978738 =25

B o} 1Global Top 5% Impact |~ JCR Category ¥ 1$] (mrnIF=100): % 179 (JCR Category ' 5%°¢]: & 49%)
A7A I FZ, - MATERIALS SCIENCE & ENGINEERING R-REPORTS (IF.=33.667), ADVANCED

ENERGY MATERIALS (I.F=29.698) APPLIED CATALYSIS B-ENVIRONMENTAL

(LF=24.319) 5 LF 20 °]’3 4 #do 8| AA
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g A}E Y% ey oo £ ATA HAsE 13§ EH FIES
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- 71%%%: Know-How 7]&o]ld
» o] s dss 2 Jd8 Auss
stz s zs A8l ¥ a&dTd oI uyE A
o7 FHAquSg 3do] TF FAFH =3
[K-MOOC 7<) o= duT R0l ¥E wAe
e 2221 7x (K-MOOC) 7Zel& /)3t
AN AEA LTHE A=
4229 A o] 3] 2= A AmE > Az} A AT A _H%ﬂl TH= A
Ao g M w2 @y vl o]y, H4ilEy
B ; S 8T AUAA ALl 9T WAL
AA S, AESAZFAE ol A5 FH
A 9 7|YP & S E HAY IS S
A 4.
P E wsATG AdEH wigEeE Hr|Est
stz o) Ao = Boko] oA, Fuele] {4 tlEel A
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" 27} Ay 73] 24 £28 717 (SO/TC 206) Fine Ceramics ¥ 2|3 (Chai) 2%

Technical | Commi ttees

ISO/TC 206 F _ vy -

Fine ceramics

NS &

Creation date: 1992

@EED 1SO EH o)1=, 2021'@ #1283](On-line) L 20223 W7o #|293] ISO/TC 206 (Fine ceramics) %3]

b godns : o185 us

Bad g gop:( Add=2 7 ) [ AA S ) ((mHEEE 9S )

H 474 /e 2 F2 &5 W&

I 4=

WHEATE o35 wgE 3377 0] FAstal =, R Ao, dB, T Tl dEsE 4
o 127 2] working groupo.2 4 ¥ ISO/TC 206 (Fine ceramics)e] &J&A o2 AU 71YA|, A+
, HE 9 F8E WYt SAEEHE FEIHL IV AHA: FF5EFTE 1Y
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FRESUE

c {7 AWMU FEE 9% FAEES AT S5 20043 FE WYPISO/TC 206/WG 2: Powders
Convenor, 2004~2017)3tHow, &3 IA|xEst &5 2 =29 guis AA Tl 2018EHH
ISO/TC 206 (Fine Ceramics) A 2] (Chairperson) 0.2 %5(2018~2023)3t1 o™ 33zt Y71 AR
Lol R AEHZ 20263717 oo AL BFF oA
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&5, 20189 R H wid IAEES} 395 FASIY MFH v2Y2x AYS FH3 dA7A F
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b3 249 14
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I a%ie
c AEAoE B Buto g HALoT BEEL A FAA, S4F A4 D o2 g AL
A 5o gy ALHI Y-S

© 3 % Polyolsh ARMBHA Y BeES AARE FAE vhadE HLACIE 2 BRuE AClE
FRAL AF Y AFS FUs] Ags A9 2Ho] Ee AFLY

B 7lgolde A9 GEHol ¥ AFY S FAANE FH A 7€ AL L FHHAYA
oJES] Fistel h R

| zegsus
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cART AT BN L A5 Gt A
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O A - A8 A4 20 g B Ao 719 A 4
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« 20194 /\Eﬂ‘{ﬂz: 7+ 9Foloj™E in-situ SSRT A& L& B3 F42HA A &4
° 2020 2FHA golo] TF AN
2021 éﬂl‘ﬂﬂé%‘ AZ golZEe} AA e AT 4

© 2022 ~HAY A AXNE AAL 93 A =%7]& DB =
© 20239 ~HJAY 27 I X &4 Y HU)
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2 RuAE Qe 4T UL B oh, AT ARS AP YL BA Q9 AR FAAS] A
o Agol i FR ol E FAANINY] AT AYMNZ g FEET Y
3], B AAE AT (20223) 2B o] Halo] Mgz o828 ZYA gEx glon, oW
o

2 o g ZEAR] Atz tie stASI FEEL o8 Sl 7]

o

= W
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3. d79 =A% 4%
31 FoAase] A3 AR

O 343 Tg=8F I 2438 4 3AF
nﬂ%ﬁ%v& A eBF o 44 L BF 8 (2020.9-2023.2)

b =4 A& g5 a9
o B uSdFHAAE H7H717H2020.9-2023.2) F<F siFAT ok A e &g ATt e TS T,
“Carbon Allotropes: Nanostructured Anti-Corrosive Materials (5 De Gruyter, &7+¥Q: 2022.10.3.)”
Book Chapter 2% (Fd4d m)
- B wS§dFEe H 59zt (2018.3-2023.2)3F F 1119 FAAESEEAE E3sen, 2023
3Hdl7] ElsevierE %3ll, Book Chapter 3& Ast= & TAAEE s 53] o7t U=
H A &35EGA%s/8e03) A8 R Fo) 47 2o
* WK AT H F5(Organizer @ Co-ogranizer)) B7] ZAg=h3] 40 NF FAn+d LI/ LE Fo)
- [HyMaP 2020-Special ¥ 2021 (§#4&AFEEF HE A<= F])]
» S ATFDo] FF(Co-organizer ¥ Organizer)e] =Ho uf 3dult} AHst= FAE3 =, §3F &
A D RE EokY AA ABEATT FAdte HEAQ thy FATI 2 Az
» 2023 1149 A63] g3 E wSATFE FH(EF Organizen) &= 7|& o4
- [i-YES 2021 & 2022 =Agt&=d3] (1FaF MOU 714t digtdA F4A &7 % Annual =A|8H&
3] =4 2 AH
» B Tokyo Inst. Tech. 2 Iwate Univ. thet3} wS&AFH MOUE 7|Hto g 7]§
I = tistd Al % Annual 3=, 33 i3 FE = HotAotd SHIE Ff &F oA
o ZFAE3)[st& 3 BT B 717]71H2020.9-2023.2)5¢ & 113) 9] £4, 712744 34 &
T F 2638, gAT<=U3] #d 4F 993 225 (33 141, 7 14, F019Y 27, Program
Chair 43, &9 13 5 9143 &5 223]) 3
H =4 s&x #a 25 2%
* SCB)F =4 g<&Xx9 H3FAHEditor) 17, H3H A (Asso. Editor) 17, Key Reader (R-H A% 3 3) 27,
Guest Editor 57, HAYY 84 =3 ALY &5 F 17
- Catalysis Today, Metals and Materials International, Applied Physics Letters,s = #| SCI(E) g *&

A EEIINT JBG 8%
o A XF3}7]F(ISO/TC 206) Chair &5(0]384 )
-ISO/TC 206 (Fine Ceramic &°p) A %E3} 7|7 ¢|%(Chairman) €& % W=7 AWd2: F5
-33749 FHE - AsHA HH ofol®l 23 F 14979 FAFES A
-FAEE BE MA 1Y ARVEs FUd EY, 223 5 Y g AAVHE deR
71eA 4y A A ES YR =2 £F 2 %
o A XF3}7]F(ISO/TC 107) Chair &5 (FHAME nF)
-ISO/TC 107 (Metallic and Other Inorganic Coatings) Working Groupell 4 Korea Committee Member
2 &% (ALD Terminology =A%+ 84 %)

o
i)
ftlo
N
4
42
o
i
O
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W -1 necwzasss w5 an

=4 A¢ &% 3%
o =7+ 71H2022.9-2023.2) 713t F, B A7 Fdd madE 59U De Gruyterdil A @3kslE  “Carbon
Allotropes: Nanostructured Anti-Corrosive Materials (Published: 2022. 10. 3, ISBN: 978-31- 1078-2806 /

DOI: https://doi.org/10.1515/9783110782820)” =% ol|, Chapter 3. Corrosion: Basics, economic adverse
effects, and its mitigation A& L &3+ &7]9} o] Y.

basics, economic adverse

rrrrrrrrrrr es. Chapter 3 Corrosi

ALLOTROPES

Abstract

%CARBON
p

o B pSATHEe] Fodusd= FHT 593 (2018.3-2023.2)7 A FATFEOEANA oA &S F IFAE F
3, 111 A=(F < 2020.4€ Li Oi Lun 257} WileyE &3, “Potassium-ion batteries: Materials and
Applications 1st. Ed. (Chapter 11: Mxenes for K-ion Batteries)” %)< s $kom, 2023\ d 3hyt7]
ElsevierE %3l, “Materials for photoelectrochemical applications” Book Chapter (Main Group Metal
Chalcogenides for Photoelectrochemical Water Splitting)E v|= Sanjay Mathur 22} BAE w4 F5
& T3l =3 dA F ALKHA =4 AESEEA 2He AT ¥ F

n%xﬂ & BEEAL &R AR D g AR

b zsa7e 32 A7) 24 &3 AH HyMaP 2 i-YES)

c B LEATFHL COVID-19 FFINE HFH FASEARE A3, LSATY 2 L5} F3o]
Hol $YFE FAREUNIE & 43 AF L 9L APF 53], B u5A7He O FaARE
Bok AAH 48 23¢ 5 A7A LFHE 9T Y HyMaP ZA &l s}, QFA A9 =
AQTEE AL 9 &7 i-YES ZAS2UIE 718 @ 293t 35AT7D) FAH 93 A
I 9% 2INE =YL AP

« International Conference on Hybrid Materials and Processing (HyMaP) ZA3t<ti3] A8 (F5FH)

- WEATE] F3o| Ho AP Holels a4 D FH BoF hY FAFET HyMaP
2 [ B9 2351202011 R 2021110 AH HEFHORZ zF D AHEA, §HAART Ho}
AAZ Ao 23 % DS AYF Q2311 A6 HNaP A AP0 @ FATY )
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2

A St 23 F8 4% 8%

 MALAMHA: 2020.11.24.-27, ThEFI=Z BA
CFE WARMEAS: BN IVIHEY, DB, FF, % 5) [ BEAS 1540 (LR
HyMaP 2020 | 729 (Plenary Lecture 2%, Keynote Speaker(11%) ), E2E] ‘I3 82%)

Special B wsATH I8 FF5 F3HCo-organizer)
1 (M43 - Organizer: F4t) S2HZEE|AAIY T 2 A F7H A A4 E
Sfol B = - Co-organizer: H-4tstw BK2IFOUR wSA7¢ /| A-&tistw BK2IFOUR w&ATH &
24 8B B agdTn P g 9%
A=W | - Committee: 7143 m 4 (Conference Chair), AAlE w4 (Executive Chair), Li Oi Lun &l
F, o] A ug, ¥IE wa, o]ARl w4 (Program Chain® 3o
- Keynote Speaker : &%) 4= [/ Invited Speaker : ®718 w4 Li Oi Lun a4
« MAL/NHA: 2021.8.4.-6, Y Niigata
o T8 WA EAS M 6= [ dEA S 527 On-Line 77 W3
HyMaP 2021 |, WEATHI AB aof 7)&thstw Extreme Energy Density Insist. 3522 2 713
) s}g](ﬂgz] _ - Organizer: Extreme Energy-Density Research Institute (Japan)/3-4tths}n BK21IFOUR al-&
274 @ TH a7 Korea)
sl sy |° B ASATE FAAus g%
oA =t 3]) B . . _ . .
- Commiittee: 71335 < (General Chairs), BAM& =<, Li Oi Lun 4= (Oragnizing Members)
- Invited Speaker: ¥l1s w4 Li Oi Lun nl<~
e O

A2 wHF MOU 7|5t tjgtdAl F4 i-YES A48<ds] =3 2 713 (2021.8 € 2022.8)
BT

FATEHLE 9=l e wWS4(Li Of Lun)e] Tokyo Institute of Technology (Prof. Nozomi
Takeuchi) ¢}¢] JAAnF MOUE 7|¥te =z, digdAl F= AFE Annual SA =l i-YES
(International Young Electrostatic Scholar Conference for Convergence Technology) = #|38t&t) 3]
£ E a8§d79e FAqUstdA FE2 2021, 20223 84 23] 835 2 78 9 &9 F3.

-3-d FF AFHIFE (B nsdTd 9 B 34 Fo, ol9H tEgw)e n4ZS International

Advisory 98-S FA3L, WEATH Fo] A PP S FAL Hol A /18 2 Fu
FEE Sto], AVFEA FA% 4F 43 L RFUYL FTARFE A =2sF L.

I-YES symeosium 2021

The 1** I-YES
conferenc

Participants

The I-YES 2022
conference

e - 3
€Ll NFgY9N F5 i-YES ZA &0 3(2SdTw P w47 International Advisory Committee Zod)
ad | FAS=ed S F8 47 9%
 MHLGIMAA: 2021.8.19.-20, th&F = F4F (On-line)
o T8 AVtmEEAS A & (EAS FEEE 207
cFodug g 98 Li Of Lun 24, AHE 24 (F4H), Nozomi Takeuchi (Tokyo Inst.
1 i-YES 2021 Tech.), Katsuyuki Takahashi (Iwate Univ.) International Advisory Committee

o] & Al o] thehY o] Korea-Side Conference Chair(e]*3, 71*A)7} Eo] &t&t)
3 =& 9 294 Fo, Session Chair(o]*Z, Z*A], &¥ *&) 4&& £ 43 st&

08 24-2SHA-0E 3 44 29e UIAY FE2 5.
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< NALINAA: 2022.8.28.-31, L& Iwate (On-site)

¢ T8 FUbEEEAS S (EAe IR 2670)

e Fojwa 2 gk Li Of Lun 247, FAHE m (34, Nozomi Takeuchi (Tokyo Inst.

i-YES 2022 Tech.), Katsuyuki Takahashi (Iwate Univ.) International Advisory Committee

i-YES &t 4L A% genf3): B w5 AAE, Li O Lun, oA, o)A, o]$X a9
Tomohiro Furusato (Nagasaki Univ.), Yuki Inada(Saitama Univ.), Nao Ishikawa (Iwate Univ.), Ayumi
Ito (wate Univ.) Hyun-Ha Kim (AIST) & i-YES ®Wobrlold gff &35 AS sh= w/3 113

H ZA83)/stets 71239, 233 2 4 8%
e B 3§d7Y Fnss 2097 7)7H2022.9-2023.2) B9 FA|H AT FS oG wrol An 2|8
3)/st& g oA, 71272 AKeynote) R F 2 S&ths] 2R A A(nvited T3 & 263) 712 D 234
L 493 g 94 AT AT BEES s|woz F 1179 X $4RL 74
@& A< 3] Keynote 24 E=

oWl FoAms Keynote 7 5433 AR=Z | 9
Surface Modifications of Polymer Substrate for <
1 =3 Electronic Device Application HyMap 2020 sikRl= | 202011
9 s Microstructural aspects of hydrogen stress cracking ASIA STEEL 2021 e | 202112

in high-strength steel welds

. Plasma-engineered bifunctional oxygen cathode th o
3 |Li O Lun catalysts for rechargeable metal-air batteries 5" ISPCEM 8= 2022.7

@D A& 234D dEAE

ad | oA Z237a FA 513 AH= | A
Controlled Synthesis of SnO, Base Nanostructured :
1| AAE Thin Films for Highly Enhanced 8th International Congress | wyam= | 20214

Photoelectrochemical Properties on Ceramics (ICC 8)

Ultrasonic-plasma engineering of single-atom doped
2 |Li Oi Lun carbon as bi-functional oxygen electrocatalysts: from
experimental to theoretical theory

Materials Science and
Engineering, MSE-Congress 7= | 20203

3 SRR Synthesis of blomsc%fr%lo gir%g;alhc glass-alumina THERMEC 2021 o ~egol| 2021.05
Py Facile Synthesis of Patterned 2D Heterostructure _ =

4 °1s71 and Its Sensor Applications TUMRS-2021 digkRl= | 2021.10

Agglomeration-Free Fe;Os Anchored via Nitrogen
5 o] ¢ Mediation of Carbon Nanotubes for INTERHSPC%?IZOegé)th World SR 2021.9
High-Performance Arsenic Adsorption 8T

. Microstructure and Defects of Medium-Carbon Steel =

6 &4 Layers Additively Deposited on Gray Cast Iron ICOMAT 2022 o= 20223

Plasma-engineered hcp Cobalt-nitrogen-carbon Asian Energy and
7 |Li Oi Lun Interface as Highly Active Oxygen Reduction Environmental Materials I 2022.6
Reaction Sites for Aluminum-air Summit

o Solution based Patterned Synthesis of 2D -

8 . Heterostructure and its Application ISPSA 2022 HekRls | 2022.7

@D =AY =4 HE A
AW | Fas T4H (L) T4 %3/7)1# MF= | F49Y
o Best Presentation Award, “Ultra-high Density Co MSE-Congress 2020 /
1 |Li Oi Lun Embedded N-doped Cabon Catalysts as High German Materials =9 2020.9

Performance Cathode Catalysts in Seawater Battery”| Society(2020) and Merck

Best Presentation Award, “Influence of Ce or Ce-La

2 Zek= | substitution on texture developemnet in Nd-Fe-B ISMP-2021 kel | 2021.10
hot-deformed magnets”

Best Presentation Award, “Influence of Co/Ni Ratio . :

3 | oAl | on the Shape Memory Effect in the CrMnFeCoNi | Materials Pég(s)gezlgch Sociely  mz | 20225

Alloy System”

B =A% 35403 993 2 33 85 4%
e WEATH FHo] wEF L Tkt oA &3] o A Vice Chair, Program Chair, Session Chair, Program
Chair 59 Z229¥3 &5& AHH o= FPs13 o, A 713 52t AR FAI83E 7|2 F3
Bl 3ol A F 2279 =AY &S 9.

- 143 -
149/ 379



@D o A% 998 % A BE OE Al

AW | FoAus 53w 254§ 713k
1 AR=as] ow 2022 Vice-Chair 2022.10.4.~2022.10.7
2 FAR el HyMaP 2020 - Special HyMaP 2020 &r<o)3]% 2020.11 ~ 2020.11
3 13z ICC8-Virtual ICC8 st=ti3] &vl9d 2021.04
4 AAHE ALD/ALE 2021 (AVS) Program Committee Member 2021.01 ~ 2021.12
5 A= IUMRS 2021 Session Co-Organizer 2021.10 ~ 2021.10
6 |Li Oi Lun ISNTP-12& ISEHD 2022 Session Chair 2022.08 ~ 2022.09
7 ol g5 HyMaP 2020 - Special Program Chair 2020.11 ~ 2020.11
8 I TOEO TOEO International Advisory Committee 2020.01 ~ 2020.12
nﬂ%‘a—?“& FAuse) A & WAL BF

=4 stex By9493) 25 4%

[e)

Al Ao a4 3= g5 & 71%k
1 PAR=s:] Metals and Materials International Editor 2016.01 ~ 2022.12
2 IAAME Frontiers in Chemistry Associate Editor | 2021.01 ~ 2021.12
3 Li Oi Lun Catalysis Today éorll\I gt[iiceir% Iéigio;5$§§ma Catalysis for Guest Editor 2092.07 ~ A
4 o8¢ Nanomaterials Review Editor 2020.12 ~ A
5 o] ¢ Frontiers in Sensors Editorial Board 2020.05 ~ &A)
6 oAl MDPI, Materials Topic Editor | 2021.01 ~ 2021.12
7 Ll Applied Physics Letters Guest Editor 2020.03 ~ A
8 Elasic Wiley, Physica Status Solidi RRL Guest Editor 2019.10 ~ A
9 a4 Korean Journal of Metals and Materials Editorial Member | 2019.03 ~ &)
10 e Metallurgical and Materials Transaction A Bc%aKredV off{efgggligw 2007.03 ~ A
11 Z99 Electronic Materials Letters Editorial Member | 2016.01 ~ 3 =)
12 571 Electronic Materials Letters Editorial Member |  2016.01 ~ & =)

B -asca 15 onu ws

A £F3}7) 7+ Working Group (ISO/TC 206) Chair &% (¢]3]4 1)

-2 ASATE A& ol nuFe FAFEETSI]|FAA 330 o= ISO/TC 206 (Fine
ceramics) working group oS 2 2018 Y=o 2023 12€ 71A¢] A7IE &FFolH, fine
ceramics Hof FAEF3S FE& 1 W7 ANIAE 1= F

-22Y 93 gATY T3] AdE A AU LA Fine ceramicse] &-&Z Q1 AL
33719 AN ATHA FA ofolEl S x3} F 14979 FAFEFIE A3

A EF37) 7 Working Group (SO/TC 107) Committe Member &E(R A& )

-E wsdgd dAE w4 94| ISO/TC 107 (Metallic and other inorganic coatings) Working
Groupell A Committee Member2 FFo]m HlE=x] Hof HAFAHZF 3119l Ax5324 (Atomic

Layer Deposition) Terminology =4l ®& &Y Fx.

ut

o

<l 3h

o rqt
flo
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@ A FHAT 4

<F 3-6> H7F i 71xH2020.9.1.-2023.2.28.) W = A F&sdTF 24

ss8T B0% a3 DOl ¥S/ISBN &
28 | aseze | =39 PSS, =Hl SseT 25 BEl oY link T4
Atus | FSHER
S. Kim, S. Ji, H. Yang, H. Son, H. Choi,
J. Kang & O. Li (2022)
Near Surface Electric Field
Choi 59/ Enhancement: Pyridinic-N Rich
01, . . .
1 | gRol& University of | Few-layer Graphene Encapsulating )
Heechae . ) 10.1016/j.apcatb.20
Cologne Cobalt Catalysts as Highly Active and 99 191361
Stable Bifunctional ORR/OER Catalyst '
for Seawater Batteries. Appl. Catalysis
B, Vol. 310, pp. 121361.
K. Chen, S. Kim, M. Je, H. Choi, Z. Shi,
N. Vladimir, K. Kim & O. Li (2021
9 Ultrasonic Plasma Engineering Toward
_ Choi, o E. Facile Synthesis of Single Atom 10.1007/s40820-020
2 G University of
Heechae M-N4/N-Doped Carbon (M = Fe, Co) as -00581-4
Cologne : .
Superior Oxygen Electrocatalyst in
Rechargeable Zinc-Air Batteries.
Nano-Micro Lett., Vol. 13, pp. 60.
Sy D. Kim, O. Li & J. Kang (2021)
. Maximizing the Rate Capabilityof .
Kim, Tokyo 10.1016/j.jpowsour.
3 | ool & ) Nanoscale Carbon-based Anode
Dae-Yeong | Institute of . ) ) i 2020.228973
Materials for Sodium-ion Batteries. J.
Technology
Power Sources Vol. 481, pp. 228973.
D. Lee, Y. Lee, K. Yang, J. Park, S.
Kim, P. Reddy, M. Materano, H.
=54/ Mulaosmanovic, T. Mikolajick, J. Jones,
} Schroeder,
4 LIS U NaMLab U. Schroeder & M. Park (2021) 10.1063/5.0047977
we
GmbH Domains and Domain Dynamics in
Fluorite-structured Ferroelectrics.
Appl. Phys. Rev., Vol. 8, pp. 021312.
T. Ludwig, M. Je, H. Choi, T. Fischer, S.
Roitsch, R. Miiller, R. Mane, K. Kim &
=9 S. Mathur (2020) .
_ Mathur, . . . ) ) 10.1016/j.nanoen.20
5 VAR ) University of Boosting Nitrogen-doping and
Sanjay ) L 20.105286
Cologne Controlling Interlayer Spacing in
Pre-reduced Graphene Oxides. Nano
Energy Vol. 78, pp. 105286.
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S. Kim, J. Montero, Y. Choi, J. Yoon, Y.
Choi, P. Song & L. Oesterlund (2022)

295l / | Embedded Nanopattern for Selectively ,
- Oesterlund, . 10.1016/j.nanoen.20
6 FF Uppsala Suppressed Thermal Conductivity and
Lars ) . . 22.107757
University Enhanced Transparency in a
Transparent Conducting Oxide Film.
Nano Energy Vol. 130, pp. 107757.
S. Han, S. Lee, J. Kim, S. Bae, S. Bae,
ul= | K. Choi & J. Kim (2022)
7 o] 2] Han. Washington | Self-powered Image Array Composed |10.1039/d2mh00692
° Sangmoon | University in| of Touch-free Sensors Fabricated with h
Saint Louis | Semiconductor Nanowires. Mater. Horiz.
Vol. 9, pp. 2846.
Y. Liu, Y. Liu, X. Wu & Y. Cho (2022)
Enhanced Electrochemical Performance .
= | 4 10.1021/acsami.2c0
) of Zn/VOy Batteries by a
8 Z499 | Wu, Xiang | Shenyang . 0001
. . Carbon-encapsulation Strategy. Appl.
University
Mater. Interfaces Vol. 14, pp.
11654-11662.
S. Bera, S. Lee, W. Lee, M. Ika, J. Kim,
A= C. Kim, H. Khan, H. Jang & S. Kwon
CSIR Central (2020)
9 A Khan, Glass and Atomic Layer Deposition Seeded 10.1021/acsami.Ocl
s Hasmat Ceramic Growth of Rutile SnO, Nanowires on 1107
Research | Versatile Conducting Substrates. Appl.
Institute Mater. Interfaces Vol. 12, pp.
48486-48494.
S. Bera, S. Lee, W. Lee, J. Kim, C. Kim,
A= H. Kim, H. Khan, S. Jana, H. Jang & S.
CSIR Central Kwon (2021)
10 AN Khan, Glass and Hierarchical Nanoporous BiVOy 10.1021/acsami.1c0
S Hasmat Ceramic Photoanodes with High Charge 0958
Research | Separation and Transport Efficiency for
Institute Water Oxidation. Appl. Mater.
Interfaces Vol. 13, pp. 14291-14301.
S. Kim, J. Montero, J. Yoon, Y. Choi, S.
Park, P. Song & L. Oesterlund (2022)
oel Embedded Oxidized Ag—Pd—Cu
e Oesterlund, - Ultrathin Metal Alloy Film Prepared at | 10.1021/acsami.1c2
11 . Uppsala .
Lars ) . Low Temperature with Excellent 3766
University

Electronic, Optical, and Mechanical
Properties. Appl. Mater. Interfaces Vol.
14, pp. 15756-15764.
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12

BN
of
=

Yao,
Wenhui

T [
Chongqing
University

O. Li, N. Pham, J. Kim, H. Choi, D. Lee,
Y. Yang, W. Yao, Y. Cho & S. Lee
(2020)

Insights on Boosting Oxygen Evolution
Reaction Performance via Boron
Incorporation into Nitrogen-doped
Carbon Electrocatalysts. Appl. Surf.
Sci., Vol. 528, pp. 146979.

10.1016/j.apsusc.20
20.146979

13

Leinenbach,
Christian

292

Empa

D. Kim, I. Ferretto, C. Leinenbach &
W. Lee (2022)
3D and 4D Printing of Complex
Structures of Fe-Mn-Si-Based Shape
Memory Alloy Using Laser Powder Bed
Fusion. Adv. Mater. Interfaces Vol. 1,
pp. 2200171.

10.1002/admi.20220
0171

14

Leinenbach,
Christian

EOPEN

Empa

D. Kim, L. Ferretto, W. Kim, C.
Leinenbach & W. Lee (2022)
Effect of Post-heat Treatment
Conditions on Shape Memory Property
in 4D Printed Fe-17Mn-5Si-10Cr-4Ni
Shape Memory Alloy. Mater. Sci. Eng. A
Vol. 852, pp. 143689.

10.1016/j.msea.202
2.143689

15

Schroeder,
Uwe

=9 |
NaMLab
GmbH

T. Mikolajick, W. Schroeder & M. Park
(202D
Special Topic on Ferroelectricity in
Hafnium Oxide: Materials and Devices.
Appl. Phys. Lett. Vol. 118, pp. 180402.

10.1063/5.0054064

15 HE272

15

- 147 -
153/379




® 9% Wt 2 A7 A} A7 LF A
wﬂ% e 2 AF7|8H d7A o[ AY 2.9 (2020 A A)

IL 712 9% QA7 8% A7 BF L2IAR/H LF Z239, 337 FAFEAD)
o) £ 2 AT A7R AF Z2IP 33|

« 718 A7 AFA nF =2 IY(CSS-EEST AFAnF Program, HyMaP A &t&d|3s, IFAIF
FATF A FH ) AE 9 R A A4 TRV 7A AF 223 F3
1L 2= Y R ZY/2Y/AY 5 HENT &8 95 U 9724 2/ Sd |
* 1:1 GAIN Program 7|¥F B wSdT7d 9 WEYT &8 A7 ufF T2 F3
II A MOU WS &3 o=5uist & A77|##49 A7A /47 7 € B394 F4 1
e =S/ AT v A7A wF S 9 A EFAFE B FS A3 Al MOU 531

E 71€ A 72 aF ZEIH o) 29 H A d7A AF 2233 53 43 (2020.9-2023.2)

[ Cross-Straits Symposium on Energy, Environmental Science and Technology (CSS-EEST) A7# m#F

Z2 A JAY) A& &9 O1E TF-F-4 37 D> + L oA ZH o)A oF FUHE T 2F)

e CSS-EEST 3] 234, 7IE€ (AHY F) 20(F 01 &, AAE 1)l A, @A 5UE 0l&, AAE,
<71, ol 5%, vt A) o2 Ho w4 & F3ll, CSS-EEST o 471= tiaH(F) Faln s, (¥) +
7o, (Z#olAlop) Ty ol ol Fo)) T FALF R FAFEAT FAE AEH F

H 2379 3= )3 HyMaP ZA3&h3] A& 29 2 i-YES A A74 aF =213 214

Int. Conf. on Hybrid Mater. and Proc.(HyMaP) =A|st&d]s] 713 (2020 2 20219 ¥ §SATH F5)

-LSATE FEE AHEFL JE stolBIE &4 E FAH EoF P A&t HyMaP =4
St=di3]E& COVID-19 A3 AE AY 7|t &< F 23] (HyMaP 2020-Special ¥ HyMaP 2021
(A53]), On-line/Off-line slo]BBE ¥ AH HFHo=E =7 & LT

-8 ISd79Y FAHusrt HyMaPolA F33 9% (Conference Chair, Keynote Speaker &)&
APstg on, A7 S1IAFA, AAA A8 23 ZArof. S. Mathur ) ¥ IA7xF AP,
»HyMaP Z% % wR/E &3l FE F5ITE T3 ¢ aAAE AA F7 714,

c j&UA FE i-YES FASES A ZEIF 2Z 9 7H (2021.8 2 2022.8)

- 20209 AFY AAAl AAZ MOUL =2 o] w4 (Li Oi Lun)e %7 Fi(Prof. Nozomi Takeuchi)
oto] QFuF MOUE 7|Wre =, 2021958 st 5 &% Annual =A< th3]<l i-YES
(International Young Electrostatic Scholar Conference for Convergence Technology) =A]%t&t) 3
E 9% 83 Advisory MemberZ #Ho3i gl 9=71# 153 FFATE A8 7 1Y
» 2 20olE w4E 54U N Takeuchi w42} T37] AT +4S S3l, ACS Sus. Chem. Eng (2020.12),

Appl. Phys. Lett. (2021.04), J. Phys. D-Appl. Phys. (2022.06) & &3 A 3-5AT2HE ==
H %47 24 FEA7A4Y 35 53¢ 58 9= gs 2 d771839) 7% aF 44

e 7t FAFEFATE T A5 7IHME@FADFHY wF: I7HRE okl A F= AEIE FAlel
Funding st AlSs A TAAE 230 5o}, 319 ¢4 AF771@H9] IAFTATEES T,
-O@E-F FTFITAY) ATH A4S A% trlsA WA JHFAT (2019.01.-2021.12)

» AT AAE wg, S 3 AE]: 6,000 ©HE/E, FUFAEA: FEr|EH AR

» IF B FAFE A7 FEAR Se A8 Bt (GUD) F /FSE g ti(AHUT)
(Prof. Q. Wang (GUT, %= % PI), Prof. S. Zhang(AHUT, Zoi7]1#APD3} F5o 2 tr)sA 1t
HAA dH7E s 9% g=H/grE SA4 S5 HA

e

2

|1

N

- 148 -
154/ 379



rie
:J_
__>d“
i
o

Prof. Shihong Zhang 4-4l2] Mohan Chen ¥tA}7} FAtofgtw 4l

o] 1x3tE F% (2020.9-2021.9), F 3719 FAFFAT =T LE.
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Irene Ferretto&
AT £Y¢ 5T AT A7 LF 4F
o A FEAY ¢ FAUE I 7Rk A F37IZE T
% 339 =A AstATH FFE FEl sie] AR AAGA AFAe {9
-74dd:. 9]~ (CBMM Technology SUISSE SA), Grain Size Refinement of Ultra-high Heat Input

=

Steels Focusing on Precipitate and HAZ by Optimizing Alloy Components, & <15+H]: 100,000,000
o, 4 AFH A=Y 196,381,590

-BAFE: YE ((3)Tanaka Kikinzoku Kogyo KK, ALDZ o]&3+ Logic &A8 1Y3 Gate
Electrode &4 7|, & A8 : 41,527,600 ¥, 4 A7n] QS 83,055,200 ¢

-FHE4: 95 (E2Zo]2), PNU Heat Transfer UTC activities, & <174l 38,687,588 ¢, 32t <
TH 4= ¢ 77,375,176 ¥

m. =9l A9, AQ/2Y/AQdas T 28 AT Tt a7AT FidF (2020.9-2023.2)

I 1:1 GAN Program 71¥ =4 FE5ATE 9@ /A7) 474 2F Z21d &9
B &ATEAE 111 GAN Program 7|9t AA +5F-& 3, AFY713F 52, A9 E (ASIA/EU/EH])
TM=9] =5dE 7|8 HAJE 9= T8, FATTATE 58 =& AA AFo] F 7398 (3
A BAAAR =5 43)d] 23y, wid F7F FAE 2SATEY ZAFE AT =Yo] FH.

1 1:1 GAIN Program ¥ 7]4t 9 oi8H/AT 7] 7 Program 53 ¥ & JAFFIATF AT

e FA FF &I 29|
c FAFTTATE T8 SCIEF =& AAT: A =9 /17190 129 (2020 & 273 (2021d) 344

(20223-3A) AA=Z, 25 d/A77BHe] A7A LF/HE T 5 =2 AA 9 371

(A) HE'E IH BSHTF =2 2 93 (8) K| 'g 22 i3}
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EL) 2S5ATY A AFRF 239 L9 BE, FAFTFAT =2 A A B4 47
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T 29 A AYTFHOZ e, ASA Y AT/ BHA W ¥ FTA FF AT
H]-& (ASIA AY: 72%, EUASY: 24%, Ev|3AHD: 4%)
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@&:2 1:1 GAIN Program

7|8k Lab-to-Lab =4l &&A7 51 A3 oA 2.9

A9 1.1 GAN tigh/d+4 AL 713E (2020.9-2023.2) A7) Q1¥aF F2 43 89
Prof. Yang Do Kim & Prof. | “High-performance anion exchange membrane alkaline seawater
" Zhongwei Chen electrolysis” , J. Mater. Chem A (2021.03) (IF:14.511, mrnIF:93%, EAES:
;}“;] (Univ. of Waterloo) 4,18309
=" Prof. Seung-Ki Lee & Prof. | “In-sensor optoelectronic computing using electrostatically doped silicon”
Donhee Ham (Harvard Univ.) |Nature Electronics (2022.08) (IF: 33.255, mrnIF: 100%, ¥ ES: 5.30043)
: “Domains and Domain Dynamics in Fluorite-structured Ferroelectrics”
Prof. Min-Hyuk Park & Prof. : ; ; . . ’
T. Mikolajick (TU Dresden) %&%ﬁdl lig)ysms Reviews (2021.06) (IF: 19.53, mrnlF: 95, ®73 ES 3.791,
N “Near surface electric field enhancement: Pyridinic-N rich few-layer
géggh;“el 8%5“&]%\,]3& graphene encapsulating cobalt catalysts as highly active and stable
Cologne) bifunctional ORR/OER catalyst for seawater batteries” , Appl. Catalyst
EU g B-Environmental (2022.08) (IF:24.319, mrnIF: 100%, X.AES: 4.4749, FWCI:3.33)
Hd e “Ultrasonic-Plasma Engineering towards Facile Synthesis of Single-Atom
Prof. glf"{ganggg Chmarél/léhgl Lun M-N4 /N-doped carbon (M=Fe, Co) as Superior Oxygen Electrocatalyst in
(Univ. of Cologne) Rechargeable Zinc-Air Batteries” , Nano-Micro Letters (IF: 23.66, mrnIF:
: g 97, HAES: 2.8022, FWCL:7.02)
“Embedded nanopattern for selectively suppressed thermal conductivity
P{gfr‘s %Jﬁgrﬁﬁu?usogag]’a ‘%rﬁflo)f and enhanced transparency in a transparent conducting oxide film” ,
pp “ |Nano Energy (2022.12) (IF: 19.069, mrniF: 95%, BEAES: 0.5474)
Prof. Yoonsuk Choi & Prof. | “Effects of Ce content on the modification of MgSi phase in
De-Jiang Li Mg-5A1-2Si alloy” , Journal of Magnesium Alloys (2021.11) (F: 11.862,
ASIA (Shanghai Jiaotong Univ.) |mrnlF: 100, 23 ES 2.4439)
Hd “Enhanced Electrochemical Performance of Zn/VOx Batteries by a
Pro}f{iagougvgu%ﬁ]%n%? L(?Lnis)mf' Carbon-Encapsulation Strategy” , ACS Applied Materials & Interfaces
g (2022.03) (IF: 10.383, mrnlF:86%, R AES: 0.77462, FWCL: 10.35)

B2 s B g8d7de] Fodus-8i9)labe] 1:1 GAIN Program €% A € aS$dTd F5
A3 AF 5& Fd, AFHoE FAFFAT FFHL A5 E

TAHOE s THE

m% MOU 3¢ 5%

* AbY 71zt B¢k EUR (299 Uppsala Tk (2021.12)
UT Dallas (2022.05)¢}9] &5 xS/ 2 F

-2020-2021'd COVID-192 3} €]

TATEATIE A 71 AF[FFH o2 T
IEATE Y9 1:1GAN = %

oA,

AT AT T4 TF L B5E9)A] 7 A (20209-2023.2)

5 589

AA.

kil

AT ¥Y A3 AL 20233FE EAHoZ JHA g @ A
° AMY 717 (2020.9-2023.2) U] A MOU A2 |3
- (294 Uppsala-§A7E FA 5 A7/ aF MOU A2 (2021.12.10.)
-(1]=) The Univ. of Texas at Dallas-n&AFd A FF A7/2S aF MOU A2 (2022.05.06.)
-(59) University of Cologne-nSaA7¢ FAI1E5 ATH/nS (F-EA) MOU A2 (2022.24)

HIV. d=hst o d771RH 7R AF A (20209 AVFA) thH 2H=

EE 9%

2020.9-2023.2 24 W& % SX=

HE 974 2% z=39 39 &9

% AF A7A BF T2aY F

«71& A3 uF 2148 CSS-EEST, HyMaPe] & &4
c gt F4) i-YES Conf. Al9F =23 =2 2 2% 7|5
¢ TR FAFTEAAEE, AdA) B 2 FAdATA AF Sy

H 929 A9/A0/29/49 5 JEY=
gg o $>Ustsd d74 2E o

*1:1 GAIN Program 7= % 5&&%9<& 53
AHE 789, W TF8.82, W+ mrnlF: 81.24) ¥ wSATH 22 AF
H]FS_Oﬂ o c 2

T & FU/ENEY 2fF 973 o 32

L ATATe) 3.
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*% 37 4l MOU AZ&: EUH (299, Uppsala theh) 2 Ewrj@d (w9
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Xt k0l 7| 7t e AlH 7|} E
5N i anx S2ws | AEET = HEATYNE AL _ &
o | ;2w [ ANmY | z=d yMg ot | PE o3 | 32
HEHFAHE 244
Woonam Choi, Hyungsic Um, Hyangjun Bl T
=]
Yi, Namhyun Kang S22 Tempcore
L | eEgE g Vield Ratio
Materials & Design Sc|2d g2 24X Mo-alloyed Rebar
2523 Continuous Cooling
Lt B= Sl pR I =) o2 LHZF K E
A 20200901 | 20230228 10158424 I g =2 219, 110766 AL b2y HE Transformation
2 H|O|L}O|E O|MF7 = Bainitic Microstructure
2022.07
10.1016/j.matdes.2022.110766
2
> A T MAXMLE £0F UF0| =7t ISt X| T2 &Wo| FH HOtX| 2 AUZ0)| et s X|To e AHEE 4= K2 2582 #28 2o tigh 240 ZOtX|
1 AS. Y AP0 M= Tempcore H 20| MoE H7I2M nZE XS X M=o ffet R2Xol 2 HHE HASIAS. FHEH2E Mo 20| HE & HEf Ad=sS
Z-7|AH A2 0| E 0|83+ CCT Diagramit H| WSRO, Mo H7I7F 1Ak 3 4% X[T M-S flet HAHUSZO 0|X|= IS d=UA AFSIAS
» Mo 42| Z7t0|| et 7S K| =7t S716ts AS QS n, Ol= M2 HE Lo O|Moh YRR 7|2t Tl =0 7[Qlet Aoz =QlE. XX otE HE2 Mo |47t
M7ME EE YW KA BT ¥ ANE HUFYON, YL X S48 YIYS LU S UNUS.
p Aol Mt HMIYHE AMRAV|0fEE QIO Materials & Design &t X| (IF=9.417, 273 IF=1.13, &7 ES = 1.486)0f =&t
> HIPZEIE LT A A 2OROA Ol0|ls ATE THAUD BIYH YHORLE N MBS PHSHE £40| B, 0l DKUPEO| RHHZY Myl dny
=T
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Xt k0l 7| 7t e AlH 7|} E
N Ekid 7t 2| HEAT = HEERYHE AHUS o
oyt | m5y [ AmRY | z=Y AXE 20 T o2 | ge
HEATEHE 244
Hyunbin Nam, Sanghyeon Park, Seong-Woong Kim, Sang Hun Shim,
Youngsang Na, Namkyu Kim, Sangwoo Song, Sun Ig Hong, Namhyun J_|_0|1| EEE' _6‘;!'% HIgh—EntrOpy A”OyS
Kang
Tt e ot o A Hp Phase Separation
Scripta Materialia 7t HAH Ol ™M GTA Weldability
A ] 20200901 | 20230228 10158424 JIsM=E Nee=&s 220, 114897 T g =2 A Cu-rich Phase
2 SZ2l HE Slip Band
2022.11
10.1016/j.scriptamat.2022.114897
D EZD SEHEAS2 250 7|A4H d2E 7R AX| U 8 R 1Y Z=7t LHE 221 HluA| YHiXHez Y2 tHO| 5. HEAE 7= 22 M85H7| RIsiM=
M2 "
=

-

[

ARSYON, FHEOZ 8T LT S s
2o,

Yol ZHY 27| CoCrfeMnNi 7|8t 80| ZHE 27|90 QASHRIBE ST S0| HAE CuZt B3 40| 21T SHS BAAL & USS Holotd
1,0l 52| ™| 0|=0| CuZt 3F3H o ool sl HUAZS 20|

p Aol 24t E3EE QIHEH0F Metallurgy & Metallurgical Engineering £0F9| 4| 8.23% X A9l Scripta MaterialiaX| (IF=6.302, EHIF=0.91, 28ES=0.429)0{ =%t

» 0| &5t0 MYZE0F 382 F HMAIE &HIt 7t53 HE7|20| ZEEJCH O|l= & WSAHFLS| EHiZY Aetaid oA ek =2 AgtdE 7+
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Woo-Jae Lee, Susanta Bera, Hyun-Jae Woo, Woongpyo Hong, Jung-

Yeon Park, Seung-Jeong Oh, Se-Hun Kwon

Fluidized Bed Reactor Atomic
Layer Deposition

Atomic Layer Deposition Enabled PtNi Alloy Catalysts for Accelerated
Fuel-cell Oxygen Reduction Activity and Stability

Alloy Catalyst

Chemical Engineering Journal

Core/Shell Structure

442, 136123

Proton Exchange Membrane
Fuel Cell

Oxygen Reduction Reaction

2022.08

doi.org/10.1016/j.cej.2022.136123

e

HF Z0jo] EH X K| Oj= PEMFCO| Al
|PtNI s 2 gd 7lE Ho*°*° JHl/\la SUPer ycI
Al LZ&9| Pt Skin-Pt3Ni F£ =
ME Q1g4tof, JCR Englneerlng, Environmental &
olg 8l FWCI=2.52¢
ZAnte =0f M7 7|20t ALDS| 7|&X §
22 d7do| 25t ATA0e.

IO_

ol_:’o|>011 7|2|'_<_ O

Google Scholar 7| & 103]
b 2oy

2 S 0|2} PEMFCO| 28 7H53 M2

s(ORR)% 22 US| Y =XFol AREN Y. 2 AF0|A = FBR-ALD(R&5 ¥AHE &
HE HM oz IORREME ZFXRICED 22{Zl Pt75Ni250f H|sl Pt-richet A o] =0
8 PN Z0j O] 248 F7|stels BN, ORR 24 9 AT 720 71582 29l
OF 22| 22| 2l Chemical Engineering JournalX| (JCR=2.78%, IF=16.744, & ™MIF=1.71)0| ZTt=!.
83 X THS 9T AXIES oY Soo)M DSATE §

161 /379




Xt k0l 7| 7t e AlH 7|9 E
N Chid A%t SEHS o - HEEPYNE HHUS =
oA | gy Ay | BRY YNE £0f 7& 52 | Y4z
HEATENE 244
Susanta Bera, Hyun-Jae Woo, Hasmat Khan, Su-Young o
Park, Ji-Hu Baek, Woo-Jae Lee, Se-Hun Kwon O'—I'g}-iHEI-E COP
A Non-precious Hydg“cf”:;c‘“dmsulg;::Gg‘mm\ o |y 7|88k s ZAB} of| L A| Electrochemical Neutralization
Energy
Chemical Engineering Journal Z=AEMAMEES Hydrogen Evolution Reaction
- 2hg, of A X| xH
HAM=Z 20200901 20230228 10401808 = MNe=g 448, 137716 Zn-H20 H|H 2| Zn-H20 Battery
1 AZM™K| Fuel Cell
2022.11
doi.org/10.1016/j.cej.2022.137716
> HHFE Ziils =2 dHESHER)OA XH|E0|H, 28X 0[X|D H| % H0io 242 48 WaA ZUEC iR 28 & dF0M= 48 PYC T2 458 575t
£ HI7I347 CoP 50} 2ES 283 sfox HER B3 47 |95 2tk DBF U= X5 Al HER DY-OHY 22 7J4S 9Is) C ARSS S eo0), PyCo B &
‘g2 oo, K= T7|etety S92t 0 X| (Electrochemical Neutralization Energy)= ‘45 &d 8 SA H2 S ?lo 7| oHX| 2 HEt AFE5H0], E2oHE fIT H©

7I§P§”‘*"*P“' Zn-H20 HiHzZ| X AZHX|0f S &5t HES d5E.
Ao 2t E&ME Q1Y HH0f, JCR Engineering, Environmental £0F 42| 29| 2l Chemical Engineering JournalX| (JCR=2.78%, IF=16.744, mrnlF=98%)0{ ZI+=!.

> £ BRI ENE Aol HE SHE B, UASA HER A0 A5 FHONE HEE HEE NG D, BIHLN EEE 49 SHARE B8 Aoz 1RAAT
SUATLE ATYO| Lot ARAMY
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X} *xt 7 0 AlXd o
an | acw R 01|7I F2g 77 52| gnpno | oa AEeTEnE dids e 9|T|J 3z
HEATYNE 254
e o o sonmtoen | SO DELARTR| AEMFC
O ZFH= =0i Ru Catalyst
Journal of Materials Chemistry A HH 7|& Surface Modification
HNM=Z 20200901 | 20230228 10401808 Lt AX/E3H HE=g2 9, 17223 L=AZATH|H K| Hydrogen Binding Energy
1 HH HAEDY Surface Roughness
2021.06
doi.org/10.1039/D1TA03678E
6

» AEMFC: PEMFC CHH| XM7I2 331 7t

FHSBOIE SR E Pt SOI5S
A M3} O DTHAMBIE E3Y, 7|= Pt U Ru =04 CHH

7l HEYS HHUAS.

> AFo| dut EEHZ QIEOL
Scholar 7|F 83| 21&)0f =Tt &gt
» KBSIQ| HiZ-d HFAteto| 8RAHTE &
L upatol

- O oo

=2 82 of
= AEMFCOf| 2Hg3f Td3st= otA
| pN|

Energy&Fuels £0f 2
X o] Back Cover

=

S O

el

&2 7.56% M4

PEMFCO] H|S B2 A7t O|RO{X| L UX| G5. AEMFCE PtE ALESHA| BOLE &[0f, X7t T3 0|
AE 2 ATME ST HAS SHY(FBR-ALD)S 830, 2nm 37| Ru 0§ EHO| A HE7
=g S 7elolA 20, FBR-ALD Ru H0io| =2 A0 HX| Altts Sofl, 85-H §=HS0| oot

40l J. Materials Chem. A (IF=14.511, 27dIF=1.31, mrnlF=93%, 2 8ES=4.18, FWCI=0.99, Google

3! Hot Paper2 M E.
g A2 oF S8 2 EMAIY =Tt 7hsst
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&of &oi712t oax cows| HEST NS EoeHE LALE 719E
egl | @y | AFY [ Feg | ST ods Eo T e o2 | ge
HEATYHE 244

BTN | 2 8481 R | rechargeaie mea bater

e oyt e o Zatant 38 plasma engineering

Nano-Micro Letters A HES oxygen reaction

2133 | 20200901 | 20230228 10155520 Qjé’oi;”w HY=g 1), 60 0| 7|54 =0} bi-functional catalysts

2 0|F 7|5 =0 transition metal catalysts

2021.01
10.1007/s40820-020-00581-4

> 0|5 7|5 AtA /st M= HOEAM, MO % 7|8t ot AKX ZEHE HA-EANC HESAE 20X 0|8 28 X HE &M o|HX[Q] O|HE HIZHCE 23t M
s= '—fEf"H~ SHX|ZE ol2{st AXf 2t E M e o XS] S8 M2 3HE ERE o 2 dF0Me =20t - E2t=0t 3E S &850 Mojg£e S BN R WS
O Y AXI Mo|ZE£2 MSHOE Bt XXM o B& =0 S5 S. Co-N47L 53t 02 Si-E& HFLIZES 7HE 2 &4 AO|E2t= A2 WMo, 0|8 24 -
= O|XP<-IX|§ HESO AlZH ol HAHZ &3 % d52 HESIUS.

p Aol M1t EEMHE QIO Materials science, multidisciplinary=0F2| 24X < 91 Nano-Micro Letters X|(JCR=3.62%, IF=23.655, E8IF=1.51, 2 HES=2.802)0] =t
Google Scholar 7| & 493| O|& H|QEE|R2 D, FWCIE 7.02¢.

b 2T 2HES SShA O|HXIHS CH0|A0| HBE 4 Y DH8C| UK S0jo| YMI|SS Gust A2 NS UPEIO| DYATLE 0| A A7 W £ AR

o o=
o
a2 7+

164 /379



X} *F 7 thgd AlXd F|9 =
N CRidle At saus| TEET - HEEPYNE HHUS — = -
ol mE ANEY | Z=d 22 20} 72 o3 | 52
HESPYHE 244
Damin Lee, Sanjay Mathur, Kwang Ho Kim =S | Hydrothermal Method
Bilayered NiZn(CO3)(OH)2-Ni2(CO3)(OH)2 Nanocomposites
as Positive Electrode for Supercapacitors l—}'i?‘}_i‘" NanOStrUCture
o Nickel—zinc Carbonat
Nano Energy L|Z-EHAOL = 4t3t= ‘ eHZylzfoxzeona ¢
=2+ 4, 0| A X| X . .
243 20200901 | 20230228 10155520 = °’01|=11 I Nee=&s 86, 106076 o 2{ 0| 0| FHIjA|E Faradaic Capacitors
2 A AHIY A H Supercapacitors
2021.08
10.1016/j.nanoen.2021.106076
> T{2{GH[O] HIJAE Q| Aot SHR HHE2 TO| 522 FHE H=S BHOM 2822 LUSH 2 YTEYS 7| 28 Lie7=H JEje| E50] 27 &E. 2 dFoM=
Sty BHE 0|80 LIZE RIXIH O B0 Ly X C1Z4 TXE 7HX| £ NiZn(CO3)(OH)2-Ni2(CO3)OH)2 B et PE 2H3HE 2Ash Ni2(CO3)OH)2 HILof
BN 3AY 0153 M3S THIAS. 0155 HI2 0|2 M RS TEAZ & UKD, Ni2(CO3)(OH)2 Lhzoto|oj Bl E T} Hetx
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L.LO. 7| EHREREE
2021.3.1.~2 SICH AU K| 7158 = soh
20 — 7|1 YA AD 2 HNZ HANZE 20201001 | 20211130 L 93,500,000 37,400,000 37,400,000 100.00 20211224
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2021.3.1.~2 =M e XY 92 R N
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2022.3.1.~2 F=EA L o
023.2.28 1 5 7|1 0|35|%= 0|3|%= 20210503 | 20220225 Lt 80,000,000 8,060,000 8,060,000 100.00 20220303
2022.3.1.~2 EAAH - = 20220311
2 7| E| ERSEE O|A| ¢! O|X| ¢! 2022 1| 2024022 CtE 100, , X X X , 100.
023.2.08. oF T ch | Et %g;n :H | A | A 022030 0240228 00,000,000 50,000,000 50,000,000 00.00 20220926
2022.3.1.~2 LGHRHZ sg3as 2 _ _
023228 | 3 ) o7l gecoang | HAME | BAME 20220228 | 20230227 | Tt | 77,000,000 | 23,100,000 | 23,100,000 100.00 20220325
£.40. e
20223.1.~2 LGO| &l w5
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023.2.28. Z=AIS| AL iz a2
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023008 | ° )HT CHol gadziz) SHREY | AHE8Y 20210501 | 20220430 | &% | 346,500,000 | 132,000,000 | 16,500,000 12.50 20220523
2022.3.1.~2 LG XK FHAITH Bl
023228 | © )HT ol gaAsison ot | XY 20220501 | 20230430 | &5 | 346,500,000 | 214,500,000 | 27,885,000 13.00 20220610
2022.3.1.~2 Ss3
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2022.3.1.~2 LGHXHF e 20220711
9 7| € isusner | O|HY | O|HL 20220601 | 20230531 | &5 | 27,500,000 | 19,250,000 | 12,897,500 67.00
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2022.3.1.~2 FAboj L
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2020.9.1.~2021.2.28

2021.3.1.~2022.2.28.

2020.9.1.~2021.2.28 468,143,210

2021.3.1.~2022.2.28. 735,398,334

2022.3.1.~2023.2.28. 533,838,184
A 1,737,379,729

2022.3.1.~2023.2.28.
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CBMM
2020.9.1.~ N
2021.2.28 TECHOLO| AgA PALS <] 20200501 | 20210831 | Et= 100.00 78,257,456 20201014
.2.28. Gy
20091~| | TN oo
N Kikinzoku = s 2ass 20200201 | 20210131 | CHE 100.00 42,770,000 | 20201103
2021.2.28. Kogyo K K Gate Electrode 4 Xf
LN Ny
Pusan National
20209.1.~ %ﬁ§0| University Heat —
2021228, N e Transfer UTC EN SRS ] 20210101 | 20211231 | 2% 14.30 20,648,678 20210113
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LN Ny
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2021.3.1.~
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2022.2.28. Gy
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20223.1.~ %ﬁ§0| University Heat bl
2023228, N gz Transfer UTC 20210101 | 20211231 | 2% 14.29 27,245,028 20220428

activities
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