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(B3] 1) 2020 AFolA MNHAA A 3383 The 30th International Photovoltaic Science an
d Engineering Conference (PVSEC-30) & Global Photovoltaic Conference 2020 (GPVC 2020)3} 2021
o FFolA MAHA A e AF33383] Global Photovoltaic Conference 20215 #F5FFsty SHEAE
AR5t S FAAEANA Z2aF ] HHT F3xe tid] d5Hos TR (I 1-3).

Dy s mouqm:rgtﬂ tU(QAS)

Graduate School of Energy and Environment(KU-KIST GREEN SCHOOL)
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<G [I-11> GETPPP 2021 Aat B I3 GETPPP A &4l ARFA HE g2E

=7} HERE 74
Botswana Ministry of Mineral Resources, Green Technology and Energy Security
Cambodia Ministery of Mines and Energy
Cameroon Ministry of Energy and Water Resources
Colombia Ministry of Mines and Energy
Ethiopia Ministry of Water, Irrigation and Energy
Indonesia Ministry of Energy and Mineral Resources
Kazakhstan Ministry of Energy
Laos Ministry of Energy and Mines
Malaysia Ministry of Energy and Natural Resources
Mongolia Ministry of Energy
Mozambique Ministry of Mineral Resources and Energy
Nepal Ministry of Energy, Water Resources and Irrigation
Pakistan Federal Ministry for Energy (Power Division)

Peru Ministry of Energy and Mines
Philippines Department of Energy
Tanzania Ministry of Energy

Thailand Ministry of Energy

Electricity Generating Authority of Thailand (EGAT)
Ministry of Energy

Uzbekistan Ministry of Investment and Foreign Trade, Center for the
Development of Investment Projects

Ministry of Natural Resources and Environment
Ministry of Planning and Investment

Vietnam
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O (FFAT 71N HolEHolA FF) £FATE 9 20119 FE 20199744 H2 9d FF v
E3)HUS PTO, United States Patent Office)oll 58 F47]|& &3 3

- Fa7)E BRHY A3 EFEF Z=E FL3 ——.—ﬂ—rq-r FTo= tx3 o2 IPC (International
Patent Classification), CPC (Cooperative Patent Classification) 5°] 1. CPC o9t 45 233

A7 ERBF FEo] mrEolx o] CPC ZEE 7Hlo 2 £4v|4 A8 EFE Fy.
- Fa7Es A D S A 2 FA A E 4, 3) A FER[EPADY ) HEFRE FE
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- A& . Applied Catalysis B: Environmental, 2021. (IF=19.5) =& &3
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“W@Ag dendrites as efficient and durable electrocatalyst for solar to CO conversion using scalable
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2021. Water-Repellent TiO2-Organic Dye-Based Air
Filters for Efficient Visible-Light-Activated Photochemical Inactivation against Bioaerosols.
Nano Lett. 21(4), 1576-1583.
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antimicrobial performance surface
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2021. Hierarchically Assembled Cobalt Oxynitride Nanorods
and N-Doped Carbon Nanofibers for Efficient Bifunctional Oxygen Electrocatalysis with
Exceptional Regenerative Efficiency. ACS NANO. 15(7), 11218-11230

oA WE 9@ G A" I 949 B AT
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Electroplating is a technology for forming metal and non-metal layers on the surface of a conductive
material by applying an overpotential above a certain level. Through electroplating, functions such as
corrosion resistance, hardness, and abrasion resistance can be given to the surface of materials and
parts, or the added value of the final product can be increased by making the appearance beautiful.
4

In this paper, binder-free bimetallic ZnFe204 nanosheets using electroplating were fabricated using
one-step electrodeposition, which promoted good electrical contact between the ZnFe204 nanosheets
and the nickel substrate. The metallic Zn and Fe from the cubic spinel structure of ZnFe204 attract
electrolyte ions and increase energy storage capacity, yielding a specific capacitance of 1093F - g-1 at
a current rate of 1A - g-1. In addition, an optimal electrode composition was confirmed that exhibited
an energy density of 54Wh - kg-1 and a capacitance retention of 93.5% at N = 5000 charge/discharge
cycles.

This paper showed that the volume and performance can be improved by fabricating a binder-free
supercapacitor electrode by performing metal plating on the electrode surface using electroplating. In
recognition of this, it was published in Applied Surface Science.
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As the hyper-connected/super-intelligent society of the 4th industrial revolution becomes a reality, the
era of battery of things is opening in which all products are connected to batteries. Accordingly, the
development of customized batteries with specifications and functions suitable for each electronic
device beyond the conventional standardized energy storage device is a hot topic. In particular, in
5 order to drive wearable electronic devices that can be bent or deformed, an energy storage device

that is stable against mechanical deformation is required.

In this paper, reduced graphene oxide (rGO), carbon nanotubes (CNTSs), and copper nanoparticles were
sprayed onto fabrics at supersonic speed to create a wearable energy storage device with
multifunctional sensing. These wearable electronics demonstrate their suitability for smart sportswear,
futuristic military uniforms, medical monitoring, human-machine interfaces and intelligent soft robotics
due to their superhydrophobicity and antibacterial properties. The fabric is bendable, stretchable, and
durable against external mechanical stress. There is. Due to the supersonic impact during coating, the
deposited material adheres well to the fabric surface and retains its durable mechanical properties. The
rGO/CNT/Cu coated fabric generates thermal energy by Joule heating when voltage is applied. This
metallized fabric can also detect changes in ambient temperature and external strain. The antibacterial
properties of the fabric destroy harmful microorganisms, potentially preventing the spread of disease.
All of these unique properties of metallized fabrics make them suitable for use in future electronic
fabrics useful for energy storage, heating, sensing, water repellency and antiviral applications.

This paper describes a method for making a multifunctional metallic fiber that is mechanically stable,
eco-friendly, antibacterial, and energy-storing by using an easy supersonic spray technique. In
recognition of this, it was published in the Journal of Power Sources.
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Herein, high-power flexible supercapacitor electrodes were fabricated by decorating Ni-electroplated
6 | carbon nanofibers (Ni@CNF) with two-dimensional NiGa,S; nanosheets. The electrical conductivity of

carbon nanofibers was enhanced by the addition of nickel, and the energy storage capability was
enhanced by decoration with NiGa,S,. The impact of metal (Ni/Ga) ratio on the overall electrochemical
performance of the supercapacitor was studied by varying the Ga concentration. The NiGa,S, nanosheets
promoted diffusion of the electrolyte into the electrode, thereby improving the electrochemical activity.
The optimal Ga concentration was the concentration at which the specific capacitance was the highest at
488 F - g ! with a potential window of 1.1 V and current rate of 0.5 A - g . The long-term stability test
revealed that the capacitance retention of the electrode with this optimal Ni/Ga ratio was 109% after
20,000 cycles. This flexible supercapacitor electrode was subjected to 2000 bending cycles, and the
corresponding cyclic voltammetry performance was assessed. In combination, the outstanding
electrochemical performance and durable mechanical properties render the NiGa,S,/Ni@CNF electrode
highly suitable for flexible energy storage applications.

In this paper, a three-dimensional honeycomb structure was created using Ga elements on a
two-dimensional nickel-CNF nanosheet to increase the performance and safety of a supercapacitor. In
recognition of this point, it was published in the Chemical Engineering Journal.
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Supercapacitors

Dr. Edmund Samuel,

Graduate School of Energy & Environment
(KU-KIST Green School)

Deparment of Energy System Engineering,
Korea University

Y

= Need of energy storage devices

Explain the emerging need for energy storage devices and the difference between conventional
capacitors and supercapacitors.

Describe and compare the three types of supercapacitors and the characteristics, advantages and
disadvantages of each type

Compare and explain the existing supercapacitor electrode manufacturing method and the recently
researched manufacturing method

Description of the performance measurement method of supercapacitors and discussion with the results
obtained through the measurement method

Contents

» Difference between Capacitor and Supercapacitor

s Types of Supercapacitors

= Characteristics of Supercapacitors
Traditional methods of electrode fabrication

= Why flexible and freestanding Supercapacitors are good?
Why to start Supercapacitor test with cyclic voltammetry?

= Few SC test results

’

|
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Describe the history of batteries, why they use lithium, and how they work.
Explain what a lithium-ion battery is and how it works
Understand the difference between cell-module-battery and understand the operating mechanism inside
o | the cell

Study the chemical reactions that occur at the positive and negative electrodes of lithium-ion batteries

and explain the advantages and disadvantages of materials used for each electrode

Introduces performance analysis techniques for lithium-ion batteries and explains how to analyze and

interpret them

2021.05.12

A
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* What is battery?

* Brief history of battery.

Li - lon Battery * Wy Lithun?

Difference between cell and battery

* Components of cell

* What is lithium ion battery? And working.

* Parameters of battery.
* Anode materials

Contents

* Mechanism of Lithium ion insertion
* Reason of failures of metal oxide

* Traditional electrode preparation

* Why our method is good?

* Analysis of curves of LIB anode cells
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Identifying early adopters of hydrogen-powered vehicles. Technological Forecasting and Social Change,
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Analysis of High-Efficiency, Large-Area Solar Cells: Toward Upscaling of Perovskite Solar
Cells” , Advanced materials 32(51), 2002202. (IF=30.849)
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Hydrolysis-Regulated Chemical Bath Deposition of Tin Oxide Electron Transport Layer for
Efficient Perovskite Solar Cells with a Reduced Potential Loss. Chemistry of Materials. In
press.
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