- -
-7 ~

// \\
7 \
/7 \
"vol. 17
' VOI. \
1 1

\\2025.01.15./'

IﬁT
ner
Newsgy

~ EQUR
P Kitaezozaooa  NRE) 29D @rain Korea21

Kumoh National Institute of Technology




KIT Energy 24

:

« 0|95 W2 ZEORE] TOMHAl ©7] EJOFRIA] L& AJEL e, 1

of| LA x| X F

* Design of Fluorinated Elastomeric Electrolyte for Solid-State Lithium Metal
Batteries Operating at Low Temperature and High Voltage:ereeeeeeseseeieens 3
* K quasi-intercalation in black P nanocomposite as a high-performance anode
for K_ion batteries .............................................................................................................. 4
2tdo L x|

* Machine learning model to predict rate constants for sonochemical

degl"adatlon Of OFgaI’HC pollutants ................................................................................... 5

EH 2Fof| L x|

* Optimization of Contact Pad Design for Silver Nanowire-Based Transparent

Heater to Improve Heatlng Chal"aCteI‘IStICS .................................................................. 6



KIT Energy News / Vol. 17 / 2025.01.15.

oldz W TEAFE, LAPY &7 HIFAA +d ¥

7] EGARO) oHd EE 2 st Vs i 7Y
sty stiol =& AW SCI st&A] ‘Chemical Engineering Journal x|

‘x.é‘g.&

(A 1] (BF&RE) 383 3P, oldE wAolst IS, o3 w(Ed). &34 PI(EE=E). olEid B3 d=1)

DEABS ojds B4 Apdoel FYUEtE o3 w4 U AYFYE olffd 14 A7HY F5
@78 £l LA 1 R S I AREE AIMo2 AN . Hal'E wEA ol @
© 120] J4Ed AZ0ME 4 QPgAel 42 Ueiol 97 BlpRAle] 88t 7Hs e A &9

+ Brle w9k

Jo
X
£
o
i)
[
i)
rr
Jo
)
fo
i

]
mjo
>,
o
=OI\_‘_!4
=2
o
i)
L
o
_>.i

o= b= %%}8}% 7}12& 7]“:“3_]1 %ﬁé]-[j% xi%}é}xlu on
3% 450l 27 ojrls tlo] gk olol SPHe ob% et o
Aol g oFlelel 9 EEE 2N sk Wt

Rt HEE0] YeS F7RAIA .e0) AEAoAE AT SIS ¥

avg eIk ol A oA 100°C oA 1000417k F9te

Huke DR ol I Buel SASH Pl B
PS 9AIE 712 3 she Bolech

2L 9
i)
rr
ic)
_L
e, o_,,
E _4

ox
ot
fujo

S~
el

Density increase
Fresh P

1000 h
o b Initial PCE ~80%
171l

08 =
] 100c

Normalized PCE (a.u.)

&~ Fresh
r Pre 140°C
Top electrode blocking ok 0z

0 150 300 450 600 750 900 1050
Time (hour)

[AF 2] st EX2lE Bl oS ARt RIIEAA oulA|

T 9] =3 FEL ‘Preventing electrode penetration and burn-in degradation in
non-fullerene organic solar cells via pre-annealing: Insights from experimental and computational
studies(8]Z2]dl f7IBIGRAIY] EX2lE B3 A= A% A © Mg 4 A1) = sslael ool A
0 2A| %] Chemical Engineering Journal(JCR 42| 3.2%, IF 13.3)0f] 10¥ 28UXI=Z AR OH, S7]
YRR U ZAE siEE & e 5ot WS Adtst A2 25 Qlt

55 AIAALR Zojgh 85t Aaly a8 "ol A7t /7] BRI 483t Fagh wio] <
Zdolal 7|ogtch "y, "gtorw Q7] HAARIRS] QMg ’
HPEAE,]-

o1 XX .

=
1 5ot ClR WHMe MY Al oot

oL
fujo
i

o,



https://www.kumoh.ac.kr/ko/sub01_05_02.do?mode=view&articleNo=501720

KIT Energy News / Vol. 17 / 2025.01.15.

o

I
o

BN
[Ral 1)

g
i
m

>R
P
>
2

> Mo Mo

2}
e
S
Ay

@ oA I @

Rl
e
ol
]
2
2

Y30 olds 24 APY, WYY 971 EFRA P
OB, MY TRA 1% 87] HYHA FE 4T
Y30 olds 14 APY, WYY 971 EFRA P
FYepM) olYs B4 AT, VWYY 7] ERAl 7
Y30 olds 14 APY, WYY 971 EFRA P
Mgy 97) YRR 2 HE-4 8 A 1)

ox oX

okl ol of

ox

https://tk.newdaily.co.kr/site/data/html /2024/11/12/2024111200081.htrml
http://www.kyosu.net/news/articleView.html ?idxno=127247
https://www.etnews.com/20241112000082
http://www.veritas-a.com/news/articleView.html ?idxno=528855
https://www.idaegu.co.kr/news/articleView.html?idxno=481112
https://www.foodneconomy.com/news/articleView.html ?idxno=400289
https://www.segye.com/newsView/20241112509721



https://tk.newdaily.co.kr/site/data/html/2024/11/12/2024111200081.html
http://www.kyosu.net/news/articleView.html?idxno=127247
https://www.etnews.com/20241112000082
http://www.veritas-a.com/news/articleView.html?idxno=528855
https://www.idaegu.co.kr/news/articleView.html?idxno=481112
https://www.foodneconomy.com/news/articleView.html?idxno=400289
https://www.segye.com/newsView/20241112509721

KIT Energy News / Vol. 17 / 2025.01.15.

Advanced Materials
Volume 36, Jul. 2024, 2403191 (Impact Factor : 29.4)

Design of Fluorinated Elastomeric Electrolyte for Solid-State Lithium Metal
Batteries Operating at Low Temperature and High Voltage

Jinseok Park, Hyeonseok Seong, Chanho Yuk, Dongkyu Lee, Youyoung Byun, Eunji Lee,
Wonho Lee, Bumjoon J. Kim=*
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This work demonstrates the low-temperature operation of solid-state lithium metal
batteries (LMBs) through the development of a fluorinated and plastic-crystal-embedded
elastomeric electrolyte (F-PCEE). The F-PCEE is formed via polymerization-induced phase
separation between the polymer matrix and plastic crystal phase, offering a high
mechanical strain (=300%) and ionic conductivity (=0.23 mS cm—1) at —10 °C. Notably,
strong phase separation between two phases leads to the selective distribution of lithium
(Li) salts within the plastic crystal phase, enabling superior elasticity and high ionic
conductivity at low temperatures. The F-PCEE in a Li/LiNi0.8C00.1Mn0.102 full cell
maintains 74.4% and 42.5% of discharge capacity at —10 ‘C and —20 °C, respectively,
compared to that at 25 °C. Furthermore, the full cell exhibits 85.3% capacity retention
after 150 cycles at —10 °C and a high cut-off voltage of 4.5 V, representing one of the
highest cycling performances among the reported solid polymer electrolytes for
low-temperature LMBs. This work attributes the prolonged cycling lifetime of F-PCEE at —
10 °C to the great mechanical robustness to suppress the Li-dendrite growth and ability to
form superior LiF-rich interphases. This study establishes the design strategies of
elastomeric electrolytes for developing solid-state LMBs operating at low temperatures and
high voltages.
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K quasi-intercalation in black P nanocomposite as a high-performance
anode for K-ion batteries

Do-Hyeon Kim, Young-Han Lee, Je-Hyeon Han, Jeong-Myeong Yoon, Sun-Hwa Yeon,
Jeong-Hee Choi", and Cheol-Min Park®
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Potassium-ion batteries (PIBs) have emerged as promising alternatives to lithium-ion batteries owing
to their various advantages. Among the various anode candidates for PIBs, black P (BP) has garnered
attention owing to its high theoretical capacity and favorable reaction potential (vs. K'/K). Although
several studies have reported on the reaction mechanism of BP during potassiation/depotassiation, it
remains controversial. Therefore, the exact reaction mechanism needs to be clarified, and further
enhancements in electrochemical performance are required. To thoroughly investigate the reaction
mechanism of BP, a BP nanocomposite with amorphous carbon (BP@C) is synthesized to enhance its
reversibility with K ions. A thorough investigation of the reaction mechanism employs various ex situ
analytical tools for the potassiation/depotassiation process. During potassiation, BP sequentially
transforms into the KP and KiP; phases, whereas the reaction is reversed during depotassiation.
Based on the reaction mechanism, distinctive K quasi-intercalation is suggested using a similar
structural relationship between the BP and KP phases. The K quasi-intercalation is applied to a BP@C

anode, which consequently demonstrate a highly reversible capacity of 400 mAh g™ !

exceptional
cycle stability over 500 cycles, and superior rate capability. Consequently, we anticipate that K

quasi-intercalation in BP will provide a high-performance P-based anode for PIBs.
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Machine learning model to predict rate constants for sonochemical

degradation of organic pollutants

Iseul Na, Taeho Kim, Pengpeng Qiu, Younggyu Son
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In this study, machine learning (ML) algorithms were employed to predict the pseudo-lst-order
reaction rate constants for the sonochemical degradation of aqueous organic pollutants under
various conditions. A total of 618 sets of data, including ultrasonic, solution, and pollutant
characteristics, were collected from 89 previous studies. Considering the difference between the
electrical power (Pele) and calorimetric power (Pcal), the collected data were divided into two groups:
data with Pele and data with Pcal. Eight input variables, including frequency, power density, pH,
temperature, initial concentration, solubility, vapor pressure, and octanol-water partition coefficient
(Kow), and one target variable of the degradation rate constant, were selected for ML. Statistical
analysis was conducted, and outliers were determined separately for the two groups. ML models,
including random forest (RF), extreme gradient boosting (XGB), and light gradient boosting machine
(LGB), were used to predict the pseudo-lst-order reaction rate constants for the removal of aqueous
pollutants. The prediction performance of the ML models was evaluated using different metrics,
including the root mean squared error (RMSE), mean absolute error (MAE), and R squared (R2). A
significantly higher prediction performance was obtained using data without outliers and augmented
data. Consequently, all the applied ML models could be used to predict the sonochemical degradation
of aqueous pollutants, and the XGB model showed the highest accuracy in predicting the rate
constants. In addition, the power density and frequency were the most influential factors among the
eight input variables in prediction with the Shapley additive explanation (SHAP) values method. The
degradation rate constants of the two pollutants over a wide frequency range (20-1,000 kHz) were
predicted using the trained ML model (XGB) and the prediction results were analyzed.
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Optimization of Contact Pad Design for Silver Nanowire-Based

Transparent Heater to Improve Heating Characteristics

Seo Bum Chu, Yoohan Ma, Jinwook Jung, Sungjin Jo, Dong Choon Hyun, Jae-Seung Roh,
Jongbok Kim®, Dongwook Ko*
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Transparent heaters are gaining significant attention for applications such as antifog glass,
smart windows, and smart farm greenhouses. A transparent heater basically consists of
transparent conducting materials that serve as a heating area and contact pad electrode to
apply power. To fabricate a transparent heater, materials with excellent light transmittance
and low sheet resistance are required. Among various transparent conducting materials,
such as Indium Tin Oxide (ITO), carbon nanotube (CNT), graphene, and silver nanowires
(AgNWs), AgNWs are particularly favored due to their good electrical,

mechanical

optical, and

properties. However, in order to improve the heating characteristics of

transparent heaters, research is essential not only on improving the properties of
transparent conducting materials but also on the design of contact pad electrodes that can
uniformly improve current distribution. Here, we explore various shapes of contact pad
electrodes for AgNW-based transparent heaters to improve current distribution. Shapes
such as line, spot, twisted, and parallel-type contact pad electrodes are designed and
investigated to optimize overall heating characteristics. We analyze the heating properties
of these transparent heaters with various contact pad electrodes, demonstrating how their
specific shape and size affect heating characteristics and uniformity. We also investigate
the optimal shape of the contact pad electrode to minimize transmission loss through
UV-VIS spectroscopy. As a result, we confirm that the shape of the contact pad electrode
was important for simultaneously achieving high heating characteristics of 120 °C, good

heating uniformity, and over 80% transparency in an AgNW-based transparent heater.





