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二、项目安排 

1.课程 

主讲人 职称 单位 题目 
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用 

Kuksenko 

Sergii 
研究员 乌克兰科学院 

课程 3：The triad “electrode – 

solid electrolyte interphase – 

liquid organic electrolyte” as a 

ground for the use of 

conversion type reactions in 

lithium-ion batteries 

Luis Carlos 教授/院士 葡萄牙阿罗威大学 
课程 4：Luminescent Solar 
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2.前沿讲座 
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Hans Ågren 教授 瑞典乌普萨拉大学 

前沿讲座 2：Multiscale 

modelling of molecular 

materials 

Aleksandr 

A. 

Kuchmizhak 

研究员 俄罗斯远东联邦大学 

前沿讲座 3：Laser 

nanopatterning of halide 

perovskites: from 

fundamentals to 

applications 

Alexander 

Stepanovich 

Grabtchikov 

教授 
白俄罗斯国家科学院斯

捷潘诺夫物理研究所 

前沿讲座 4：Raman Lasers 

and Beyond 

Oleg Levin 教授 圣彼得堡国立大学 

前沿讲座 5：Design of 

organic electrode materials 

for electrochemical energy 

storage 

Elena 

Alekseeva 
研究员 圣彼得堡国立大学 

前沿讲座 6：Development 

of non-platinum catalysts 

for the oxygen 

electroreduction reaction 

Andries 

Meijerink 
教授/院士 荷兰乌特勒支大学 

前沿讲座 7：Spectral 

Converters for Solar Cells 

王家钧 教授 哈尔滨工业大学 
前沿讲座 8：电池安全诊

断分析与先进表征技术 

甘阳 教授 哈尔滨工业大学 

前沿讲座 9：于精微处求

索，在意外中发现—探索

显微世界的体会 
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4.竞赛-“双碳”未来之星 
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5.活动-访学以拓视野，交流以促成长 
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3 The triad electrode – solid electrolyte 



interphase–liquid organic electrolyte  as a ground for the 

use of conversion type reactions in lithium-ion batteries The 

solution to the problem of negative impact on the ecology of 

fossil fuel consumption is the use of electrochemical energy 

sources. Highlights the special attractiveness of lithium power 

sources and shows the need to develop new low-cost electrode 

materials and electrolytes with unique properties. 

i. The peculiarities of the behavior of lithium metal and the 

formation of a layer of reaction products on its surface in 

contact with liquid organic electrolyte are considered. The 

analysis of the main problems and ways of their solution at 

use of conversion electrodes of ІІ  type for lithium-ion 

batteries is carried out. Stressed the need to use in the 

development of new electrode materials such parameters as 

capacity loading and accumulated irreversible capacity of the 

electrodes. 

ii. The triad electrode –  solid electrolyte interphase – 

electrolyte  is considered as the basis of a systematic 

approach to the creation of new generations of LIBs. The 

optimal scenarios for the formation of an effective SEI are 

proposed. 

iii. The advantages of electrolytes based on fluoroethylene 

carbonate with synergistic additives of vinylene carbonate 



and ethylene sulfite are described. 

iv. A new strategy for the use of secondary  nanomaterials of 

silicon to prevent direct contact of its surface with the 

electrolyte is considered. It is shown that SEI is a dynamic 

system that can self-organizes from an unstable into a stable 

one. The electrochemical behavior of electrodes with silicon 

nanocomposites with high capacity loading and low 

accumulated irreversible capacity is described. 
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4 Luminescent Solar Concentrators The luminescent 

solar concentrator (LSC) concept appeared almost forty years 

ago, as a solution to overcome the limitations related to 

photovoltaic cell efficiency. Nowadays, they are seen as a 

promising approach to integrate photovoltaic elements into the 



built environment, in an invisible way and without detrimental 

effects to the aesthetics of the building or the quality of life of 

the inhabitants. LSCs are devices comprising a transparent 

matrix embedding optically active centers that absorb the 

incident radiation, which is re-emitted at a specific wavelength 

and transferred by total internal reflection to photovoltaic cells 

located at the edges of the matrix. During the last few decades, 

several optically active materials have been tested for LSCs in 

an endless quest for the most efficient device. Nowadays, one of 

the world s major concerns is the environmental impact of our 

choices. Thus, the present and future path for LSCs must include 

the search for nature-friendly materials, with little 

environmental impact, and, in this sense, this talk offers a 

general overview of the potential of environmentally-friendly 

materials for LSCs . 
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2 Controlling light-matter interaction for design of 

molecular devices - OLEDs and IR solar cells The concept of 

multiscale modelling has become progressively more accepted 

as an engineering tool in science and technology. The most 

important variant of contemporary multiscale modelling is given 

by the combination of quantum mechanics and classical physics, 

which, in a sense, gives the possibility to join the accuracy and 

rigour of the former with the applicability of the latter. It gives a 

possibility to find working approaches that can address the 

nanoscale, which is of obvious importance for materials science 

(nanotechnology) and life science (early stages of diseases and 



drug design), and where each of the two (quantum and classical) 

models by themselves has shortcomings. These 

quantum-classical approaches have secure applications in a wide 

variety of applied research areas, in chemistry, biotechnology, 

biomedicine and in materials research. This talk will shortly 

review some typical work in our lab of multiscale modelling of 

light-matter interaction for addressing general properties and 

spectroscopy of molecular systems in homogeneous and 

heterogeneous environments. Applications cover various types 

of spectroscopy and linear and nonlinear properties of molecules 

in solution, on surfaces, in confined biological environments or 

in combinations of such environments. Some recent applications 

on organic OLEDs and IR solar cells using the principle of 

upconversion will be highlighted. 
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3 Laser nanopatterning of halide perovskites: from 

fundamentals to applications
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4 Raman Lasers and Beyond
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5 Design of organic electrode materials for 

electrochemical energy storage The manufacturing of modern 

energy storage devices containing inorganic electrode materials 

is associated with significant cost and environmental concerns 

due to application of high-temperature synthetic methods and 

utilization of toxic transition metal compounds. In this respect, 

the development of abundant, non-toxic, and inexpensive 

organic energy storage materials with high capacities is very 



important for the realization of environmentally friendly and 

cost-efficient batteries. 

The basic requirement for a substance to be used as active 

material in any energy storage device is a reversible 

electrochemical redox reaction. The great variety of 

redox-active organic compounds are known, however, tailoring 

of their redox properties (e.g., by the introduction of functional 

groups) is necessary to make them suitable as active materials 

for energy storage applications. Most of synthetic efforts are 

focused on the adjusting the redox potential or increasing the 

capacity of the organic substances, either by lowering the molar 

mass or by enabling multielectron redox reactions. However, 

several challenges arise in course of the development of organic 

electrode materials, such as control of the solubility of the 

materials in the electrolytes, scaling of the synthetic routes, 

improving the conductivity, etc.  

In the present talk we will review the classification of the 

organic electrode materials, influence of their structure on 

capacity and reaction kinetics, common electrode preparation 

methods and, as a conclusion, will figure out the most promising 

directions of development of organic electrode materials. 
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6 Development of non-platinum catalysts for the 

oxygen electroreduction reaction The oxygen reduction 

reaction is a key process for a number of promising 

electrochemical energy storage devices, such as fuel cells and 

metal-air batteries. The performance of such devices is limited 

by the sluggish kinetics of the ORR at the cathode. The 

limitation leads to the need of using large amounts of platinum 

in the cathode catalyst of commercial power energy storage 

devices. The platinum catalysts have high cost and low stability. 

Therefore, a decreasing quantity of platinum or its replacement 

from the cathode catalysts is the main way for the development 

of new technologies for commercial use of the devices. 

The content of platinum in cathode materials can be 

reduced by using platinum alloys with other metals or replaced 

by using alternative catalytic systems. Carbon nanomaterials are 



a very attractive non-platinum catalytic system with high 

activity and stability. Nitrogen-doped carbon nanomaterials are 

one of the most promising materials of the ORR electrocatalysts. 

The materials are effective in acidic as well as in alkaline 

electrolytes. 
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7 Luminescent Lanthanides: Solar Cells and LEDs

Lanthanides are found in luminescent materials now in every 

home, and light emitted by lanthanides is found at many 

different places. Lanthanide luminescence is applied in a variety 

of flat displays, white light LEDs, scintillators for medical 

imaging and homeland security, afterglow materials, laser, fiber 

amplifiers, anti-counterfeiting labels and more applications, e.g. 

in solar cells, may emerge. This class will start with a short 

historical introduction and then discuss the status of the various 

present applications with an outlook on the future, including 



new materials for spectral conversion for higher efficiency solar 

cells and warm white LEDs. The implications of a transition to 

LED-lighting for the phosphor market will be discussed as well 

as challenges and limitations for new luminescent materials for 

white light LEDs, including the holy grail of narrow band red 

emitters. Finally, new opportunities and challenges in the field 

of rare earth luminescence will be discussed. 
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