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Electrochemical Fundamental, related to renewable energy materials through 4 lectures (including lab
1 Representative Energy 12 practice). The topics covered will include concepts such as electrolyzer,

Conversion Reactions &
Characterization of
Renewable Energy Materials

battery, and the definition of electrodes involved. Additionally, it will
introduce phenomena like electron migration, electrophoresis, reversible
cell potential, electrode potential, and concepts related to overpotential.
Representative energy conversion reactions, such as the oxygen reduction
reaction and oxygen evolution reaction, will be discussed. The
characterization methods for renewable energy materials, such as X-ray
diffraction and electron microscopy, will also be addressed.
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Hydrogen economy and
hydrogen technologies
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The basics and technological advances of proton exchange membrane fuel
cell (PEMFCs) and water electrolysis (PEMWE) will be introduced and
discussed in detail within 4 lectures (including lab practice), including the
key materials, such as the proton exchange membrane, catalysts and gas
diffusion materials, etc. Besides, these technologies will be compared with
other energy conversion technologies in the context of hydrogen-
economy for different countries worldwide. In the end, the future of the
hydrogen-economy will be discussed based on the territorial features and
application scenarios.
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Coin-Type Lithium Battery
Assembly and Electrochemical
Measurements
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The part will introduce the working principle, structural component,
electrode preparation, battery assembly, battery testing and other basic
knowledge of lithium-ion batteries within 4 lectires (including lab practice);
then combined with the experimental case to introduce the battery design
theory and assembly process of the coin-type lithium battery, and further
analyze the battery performance by using conventional electrochemical
measurements.
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Photovoltaic Device and Key
Materials, Theory and Practice

12

AR RBITARIR (BEXR) NMEARBHENLRRDEUR R LIRS
HRMBIAMRFEFHELE, EERBAAMEIFRR TS, WitiE
KB Y. Shockley—QueissertkPRE, iLF4 FEREICARBFEMNER
FRIE, T rEEmER, MEXRKIANNRKEE. W75, Wi
S8, FENETHE R MERE . B, NBRRECRMEL, WA
APBABEER M. LRIEERERERM. EF R APHRBMMEEART APHEE
MIMEER., SEERRT. ARURASE, L& T BEXTUSNX
R, PAMHESFGE.

This section introduces the historical development of photovoltaic devices,
along with the material composition and production processes of various
types of photovoltaic devices within 4 lectures (including lab practice). It
focuses on key concepts in photovoltaic materials, such as solar spectrum,
photoelectric effects, and the Shockley — Queisser limit, aiming to equip
students with a basic understanding of the principles underlying
photovoltaic devices. The content includes the analysis of influencing
factors, knowledge of testing principles, methods, and parameters, and an
understanding of how to assess the performance of photovoltaic devices.
Additionally, the study explores new photovoltaic materials, such as
organic solar cells, dye-sensitized solar cells, quantum dot solar cells, and
perovskite solar cells, covering material development, device structure
design, and the advantages and disadvantages of each system. This
provides students with insights into key developments in the field and a
clear understanding of their economic benefits.
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Chinese Language and
Chinese Culture
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The Chinese language coarse is designed for students learning Chinese
from scratch. Through the teaching of Hanyu Pinyin, basic Chinese
characters, and essential daily communication phrases, this course aims to
develop the communicative skills of beginners. Simultaneously, it
incorporates Chinese folklore experiences into the curriculum, allowing
students to appreciate the allure of traditional culture. Additionally, it takes
students beyond the campus to explore historic landmarks in Beijing,
providing a diverse perspective on the fusion of traditional and modern
China and offering a firsthand experience of the vibrant and colorful life in
China.




