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University of Agder
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Analyzing Public Acceptance of Hydrogen Refueling Station in South-Korea:
A Discrete Choice Experiment
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The Research on the Impact of Time-Of-Use Tariff on EV Charging Behavior and Resolving
The Curtailment of Renewable Energy: With the Case of Jeju Islands, South Korea
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Development of High-Performance Proton-Conducting Electrolyte Water Electrolysis Cell
through the Improvement of Faradaic Efficiency

stets): 229 &7 A2ty a3
stets) FuoE: &3 Aty o3
st&dg] 7131 20228 10€ 269-28Y

w¥ U8 High-temperature water electrolysis using solid oxide cells has the highest
efficiency among the water electrolysis technologies. However, water electrolysis using an
oxygen ion conductive electrolyte operates at a high temperature of over 700C, resulting in
the accelerated degradation of the constituent materials. But, protonic electrolyte is
attracting attention as an alternative to overcome these shortcomings while maintaining the
high efficiency of high-temperature electrolysis. BCZYYb 4411 (BaCe0.4Zr0.4Y0.1Yb0.103-6)
is the most studied proton conducting electrolyte due to its high proton conductivity and
stability. However, BCZYYb 4411 is known to have low faradaic efficiency, due to its mixed
conductivity. At this stage, no extensive study has been reported that carefully measures the
faradic efficiency of the BCZYYDb 4411. In this study, we measured the faradaic efficiency of
BCZYYDb 4411 electrolytes under various temperatures, humidity, and current densities and
tried to find the suitable operating condition for protonic conducting electrolysis using
BCZYYDb 4411 electrolyte.
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Developing a Transparent Supercapacitor Electrode Using NiCo-LDH on ITO for Energy
Storage Applications

St=th3] : 2023 F=271553] EAF3I 3 G=EE3
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s3] 717k : 20233 49 59-7¥

W3 Y& This study focuses on developing a new type of electrode for supercapacitors,
which is ftransparent and can be used in renewable energy storage applications.
Supercapacitors are energy storage devices that have a high powerdensity and can charge
and discharge quickly. They are becoming increasingly popular in renewable energy systems
as they can help to balance the supply and demand of energy, ensuring a stable and
reliable energy supply. One of the challenges of using supercapacitors in renewable energy
systems is that they require high-performance electrodes that can withstand repeated charge
and discharge cycles. Additionally, in some applications, such as in portable electronics or
wearables, the electrodes must be transparent to allow the device to function properly. To
address this challenge, the researchers in this study used a simple and cost-effective
electrochemical deposition technique to synthesize NiCo-LDH on ITO substrates, resulting in
a transparent supercapacitor electrode. The NiCo-LDH material was chosen due to its high
capacitance and good cycling stability. The resulting electrode exhibited excellent
electrochemical performance, including a high specific capacitance and good cycling stability.
Additionally, the transparency of the electrode makes it a promising candidate for use in
transparent and flexible energy storage devices.
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Soft, Implantable, and Biocompatible Reduced Graphene Oxide Strain Sensor for Continuous
Cardiac Activity Measurement and Drug Assessment
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2B . G2
st&3] 713 : 20233 39 29¥-30Y

W3 Ul Implantable strain sensors that reliably detect various biomechanical signals in
vivo are essential electronic devices for advanced biomedical and bioengineering technologies.
However, it is a challenge to prepare soft implantable strain sensors with high linear
sensitivity, good mechanical/chemical stability, and proper biological compatibility. Here, we
report the design and experimental analysis of a new implantable graphene strain-sensor
concept. Novel soft and implantable graphene mechanical sensing skins were demonstrated
by constructing a high-quality reduced graphene oxide multilayer and a micro-cracked
polymer substrate, which enabled in-vivo biomechanical signals to be accurately measured.
We specifically demonstrate useful strain sensor properties, including linear high sensitivity,
excellent mechanical/chemical stability, and biosafety/biotissue-friendliness. In addition, the
developed technology facilitates mass production using facile and cost-effective processes.
We further demonstrate the versatility of the implantable strain sensor in challenging
real-world implantable bioelectronic applications scenarios where a rat’ s heart vigorously
moves while measuring cardiac activity, thereby generating artifacts.
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Enhancing the Stability of Inverted Perovskite Solar Cells Using UiO-66 MOFs
(Metal-organic Frameworks)
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w# & Inverted perovskite solar cells have drawn much attention due to their reduced
hysteresis, low-temperature processability, and as a suitable structure for perovskite/silicon
tandem solar cells. However, just as conventional perovskite solar cells, their long-term
stability remains a major challenge for commercialization, since they are extremely
vulnerable to the degradation accelerated by environmental factors such as moisture, air and
light. In this study, we explored the use of UiO-66 metal-organic frameworks (MOFs) as a
means of improving the stability of the inverted perovskite solar cells. UiO-66 is a
8 Zirconium-based metal-framework with terephthalic acid organic linkers, known for its high

chemical stability and absorption of ultraviolet (UV) light, which is harmful to the operation
of perovskite solar cells. We found that incorporating UiO-66 interlayer between the
hole-transporting layer, poly[bis(2,4,6-trimethylphenylamine] (PTAA), and perovskite layer
improved the stability of inverted perovskite solar cells, especially against continuous light
irradiance. The device achieved the efficiency of 17.8%, which showed a slight increase
from 17.6% of the control device, and maintained higher than 98% of the initial efficiency
under 1200 seconds of 1 sun irradiance. In addition, we found that the hydrophilic property
of UiO-66 improved the wettability of the PTAA surface, which has a hydrophobic nature
and is normally incompatible with hydrophilic perovskite layers. This improvement in
wettability of perovskite on the PTAA surface could have significant implications for
large-scale perovskite solar cell fabrication, as it could increase the surface coverage,
efficiency, and reproducibility of inverted perovskite solar cells. Our findings suggest that
UiO-66 metal-organic frameworks could be a promising strategy for enhancing the stability
of inverted perovskite solar cells, making them a more attractive structrue for
perovskite/silicon tandem solar cells.
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Synergetic Effect of Surface-Controlled and Diffusion-Controlled Charge Processes of
NiP/CoP@NF for High Energy Density Supercapacitor

3t&dl3) : 2022 Materials Research Society Fall Meeting
ZF#7]# : Materials Research Society
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W3 Y8 Since the rapidly increasing concerns about contamination of the environment and
demand for energy storage systems, the development of high energy density supercapacitors
has been essential. Although the commercial electrode for the supercapacitor has been
carbon-based material, other transition metal-based electrode materials, which are
pseudocapacitive or battery-like materials, have been researched by lots of academic or
commercial groups due to the low energy density of carbon material. In this study, by
combining the pseudocapacitive MOF-derived CoP material with the battery-like NiP material,
high energy density NiP/CoP electrode material was fabricated. NiP/CoP@NF exhibited
superior specific capacitance of 11544 F g' at 1 A g, exhibiting the mixed charging
mechanism of both CoP and NiP materials. An asymmetric supercapacitor (ASC) showed a
high energy density of 27.7 Wh kg at the power density of 800 W kg with cycle
retention of 86.36% at 10000 cycles.
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Effect of a Retarder with -OH
Group on the Metal Halide-based Semiconductor Perovskite Electron Transport Layer

st&U)s) - ek 2002 2A &3
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st&t3) 77 ;20229 119 249-26Y

W3 U8 Metal-halide-based semiconducting perovskite materials have been in the spotlight
Because of the ability to tune the bandgap. In order to increase the stability of the metal
halide-based semiconductor perovskite, the charge absorption layer near the perovskite
absorber is important. For example, TiO,, which is mainly used in the electron transport
layer(ETL), is known to be overestimated due to its photocatalytic reaction. SnO,, which is
spotlighted as a substitute for TiO,, has the most suitable conduction band edge with respect
to perovskite materials, along with a wider band gap and higher electron mobility than those
of TiO,. However, aggregation of the SnO, ETL in thin film formation results in poor
morphology and low reproducibility. So, development and elucidation of aggregation-controlled
SnO, films via chemical bath deposition (CBD) are important for advances in the perovskite
solar cells. Herein we study about aggregation-regulated SnO, films deposited via a rapid
CBD method using retarding agents with multiple functional -OH groups. Through the density
functional theory, it was confirmed that the deposition of SnO, using a retarder not only
prevented aggrigation but also increased the binding energy. And we can shows that the
morphology, chemical state, and energy bending properties of the SnO, film vary depending
on the retarder. The device using SnO, using glycerol as a retardant for ETL showed an
efficiency of 20.12% and good durability.
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Collaborative Governance in
the Process of Pollution
Industry Transfer: The Case
of Enclave Parks in China
A @3st&A9: Journal of
ol & A AEZAEA L i;—_ Environmental Management
@A(®), #HolA: 330, 117113
5} 73 7 7 &t OFsAA T HEAHE A=
FoAug ¢ 04
G©AAA=: 2023
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https://doi.org/10.1016/j.jenvman.
2022.117113

1 To promote the effectiveness of cross-regional collaborative governance of pollution firm
transfer, a stochastic evolutionary game model among three sectors (flying out parks, pollution
firms, and flying in parks) was proposed. According to the three policy goals, three paths of
collaborative governance were investigated using numerical simulations. Our findings focus on
the following three aspects: (i) If policymakers want to urge more parks and pollution firms in
the three sectors to choose a cooperation strategy, additional relocation subsidies from superior
governments for pollution firms have the most remarkable effect. However, excessive subsidies
will push flying out parks to inhibit the transfer of pollution firms. (i) If policymakers intendto
urge parks and pollution firms to cooperate quickly, increasing the environmental costs of
firms will play key role. Notably, even if the environmental costs are low, they can still
considerably and positively affect choosing a transfer strategy of for pollution firms. (i) If
policymakers expect defection parks and pollution firms to be as few as possible during the
regulation process, the cost-sharing mechanism with only two sectors (flying in parks and
flying out parks) is invalid. Introducing higher-level departments or other sectors for
cost-sharing to escape the current dilemma is necessary.
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Mechanical =&A&: Hierarchical ZIF-67
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Binder-free, highly flexible carbon nanofibers decorated with ZIF-67 dodecahedral structures
are synthesized via electrospinning and impregnation for use in supercapacitor applications.
Because cobalt ions from ZIF-67 are highly attracted to carbon rings and the oxygen
functional groups of polyvinylpyrrolidone (PVP), the concentration of PVP is varied to tune the
2 morphology of ZIF-67. Accordingly, morphology tuning via PVP inclusion enhances the electron

transfer within the ZIF-67-derived CoOx dodecahedral structure. Parametric studies are
conducted to investigate the effect of PVP concentration on the electrochemical performance
of carbon nanofibers decorated with ZIF-67. The optimal sample yields a capacitance of 444
mF - cm—2 at a current rate of 5 mA - cm—2. The corresponding capacitance retention is 94
% after 30,000 cycles with a potential window of 1 V. Furthermore, the energy density
increases by 262.7 % when the potential window is increased from 1 to 1.5 V. These results
confirm the long-term stability and outstanding energy-storage capabilities of the fabricated
supercapacitor electrodes. In this study, the dodecahedral structure of ZIF-67 was attached to
2-methylimidazole/PAN fibers, which were then transformed into binder-free flexible carbon
nanofibers. The inclusion of PVP in the ZIF-67 precursor solution facilitated morphological
changes in the dodecahedral structure of ZIF-67. The dodecahedral structure disappeared when
PVP inclusion was excessive. The optimal PVP concentration was identified, and a capacitance
of 444 mF - cm—2 at a current rate of 5 mA - cm—2 was recorded. This capacitance value is
the highest among those reported for ZIF-67-based supercapacitor electrodes. The
corresponding capacitance retention was 94 % at 30,000 cycles with a potential window of 1 V,
indicating the long-term stability of the electrode. The fabricated electrode underwent 1,000
bending cycles and retained its initial CV curve, thus confirming the superior mechanical
resilience of the electrode.
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