
ELECTROCHEMICAL ENERGY STORAGE
RESEARCH GROUP

The development and production of bipolar flow and non-flow battery

storage devices are the core of our research. In addition to battery

systems and stack design, we also develop optimized materials

(electrodes, bipolar plates, and membranes).  Head of Department

Electrochemical Energy Storage / Group Manager Power-to-Chemicals.

Phone +49 

The battery research group, Storage of Electrochemical Energy (SEE)

aims at understanding of fundamental processes in, and the improvement,

development and preparation of battery materials. The battery chemistries

investigated include Li-ion, Li-metal, Li-air, solid state (both inorganic and

polymer based), Mg-ion and Na-ion as well as aqueous 

Electrochemical energy storage materials, devices, and hybrid systems;

Ultra-thin silicon photovoltaics & allied devices; Water splitting via

electrolysis for hydrogen production; Waste energy recovery  Sustainable

Materials Processing Research Group.

We design electrochemical processes by tuning local chemical

environments at the solid-electrolyte interface. Our research relies on

molecular engineering of the electrolytes and interfaces, aiming to achieve

fast and stable electrochemical a?|

Our research activities are focusing on the development and diagnostic

studies of new electrochemical energy storage systems, especially for

vehicle applications, and new materials for these systems.  Another

important research field of this group is the development of advanced

diagnostic characterization techniques to investigate these 
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The DEEP (Dynamic Electrochemical Energy Process) group, b ased on

the School of Energy and Environment, City University of Hong Kong, is

dedicated to advancing sustainable energy technologies. DEEP focuses

on understanding and modulating electroche mical cells for sustainable

energy conversion and storage applications, including fuel cells,

electrolyzers, and a?|

Prof. Dr. Roswitha Zeis Electrochemical Energy Conversion The research

group "Electrochemical Energy Conversion" tests new materials and

methods for the development of Vanadium Redox Flow Batteries and 

Helmholtz Institute Ulm Electrochemical energy storage (HIU)

Helmholtzstrasse 11. 89081 Ulm. Germany. Tel.: +49 0731 5034001. Fax:

+49 (0731 

The effect of high energy ball milling on the electrochemical performance

of graphite fluoride (CFx) was investigated. A significant improvement was

observed in both energy density and power density. Surprisingly, the

volumetric energy density was increased up to a factor of three with ball

milled materials compared to pristine materials.

The pursuit of energy storage and conversion systems with higher energy

densities continues to be a focal point in contemporary energy research.

electrochemical capacitors represent an emerging 

The Energy Storage, Harvesting and Catalysis group conducts cutting

edge research in emergent technologies to facilitate the energy transition:

from materials to reactors of disruptive electrochemical and chemical

energy storage devices contributing to the society descarbonization by

reducing CO2 emissions or reusing CO2.
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We explore the development of electrochemical energy storage systems

with improved capacity and lifetime. Key research in this area includes

understanding the fundamental relations between mechanics and

electrochemical performance, optimizing grid level storage for alternative

energy, and laser processing of energy storage materials.

A research group focused on system design, monitoring and control of

electrochemical energy storage systems in applications from electric cars

to grid power systems. Research; People; Publications; Data and code;

Lab; Contact; We design systems and develop diagnostics and control

algorithms for electrochemical energy devices such as batteries 

The performance of electrochemical energy storage devices is

significantly influenced by the properties of key component materials,

including separators, binders, and electrode materials.  In recent years,

our research group has focused on producing various quantities of carbon

derived from biomass, such as cherry petal [13], 

Our mission is to develop transformative electrochemical technologies that

enable a sustainable energy economy. Our approach is interdisciplinary

as we draw from chemical engineering, a?|

We design systems and develop diagnostics and control algorithms for

electrochemical energy devices such as batteries and supercapacitors, in

applications from electric cars to grid power a?|
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CIC Energigune . Electrochemical Energy Storage. PhD.  Since

September 2013 he leads the Computational Studies group at the CIC

Energigune.  Research into new energy storage technologies 

To develop low-cost, long-life energy storage systems to enable both a

renewable energy-powered electric grid and an electric vehicle-dominated

transportation system 2.) To study electrochemical processes that underlie

a broad range of sustainability issues, including corrosion, low-grade

waste heat utilization, and scalable production of 

1.2.1 Fossil Fuels. A fossil fuel is a fuel that contains energy stored during

ancient photosynthesis. The fossil fuels are usually formed by natural

processes, such as anaerobic decomposition of buried dead organisms []

al, oil and nature gas represent typical fossil fuels that are used mostly

around the world (Fig. 1.1).The extraction and utilization of a?|

Development of new materials that store large quantities of charge and

rapidly deliver it on demand is vital to any global transition to a low- or

zero-carbon energy economy. My laboratory is taking on the challenge of

design principles for fast-charging materials. The fundamental problem is

that diffusion of ions (e.g., Li+) through solid a?| Continue reading

"Electrochemical Energy a?|

The Electrochemical Energy Storage and Conversion Laboratory is

involved in several research projects in conjunction with industry and

government partners.  The group has developed expertise and

collaborative relationships with the staff at the NIST Center for Neutron

Research. Demonstrated capabilities include neutron imaging

investigations 
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Renewable energy is limited by its intermittency, as its supply may

fluctuate based on weather and location. Innovative energy storage

technologies are required to decarbonize the electrical grid with stability.

Both batteries and dense energy carriers have attracted vast research

efforts as options for large-scale energy storage.

Cost-effective and high-performance electrochemical energy storage

devices can increase the fuel efficiency of new transportation

technologies, including start-stop vehicle, (plug-in) hybrid electric vehicle,

all-electric vehicle, and heavy machinery, which can significantly reduce

energy imports and greenhouse gases.

Among the many available options, electrochemical energy storage

systems with high power and energy densities have offered tremendous

opportunities for clean, flexible, efficient, and reliable energy storage

deployment on a large scale.  Conducting Polymers in Composites and

Applications Research Group, Faculty of Applied Sciences, Ton Duc 

Electrochemical energy storage becomes more and more important in the

context of next generation power grid, home storage, electric

transportation and well-established applications such as power tools and

portable devices. Our research is focused on developing materials and

technologies for energy storage in batteries and related devices.

Our research relies on molecular engineering of the electrolytes and

interfaces, aiming to achieve fast and stable electrochemical energy

storage and conversion. Our group puts a significant emphasis on

mechanistic studies and the utilization of advanced characterization

techniques. We use in situ X-ray scattering and spectroscopy, FTIR and 
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3 APPLYING MACHINE LEARNING IN ELECTROCHEMICAL ENERGY

STORAGE AND CONVERSION.  Cheng's group proposed another

research case. 43 XPS is a powerful surface analysis technology in

identifying, quantifying, and imaging the chemical distribution of

redox-active species, which is widely applied to analyze the solid

electrolyte a?|

Electrochemical Energy Storage Renewable energies are in need of

efficient energy storage and energy conversion systems due to their

variability in power output. At the INT we develop novel nanostructured

materials for electrochemical energy storage and analyze their

performance.
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