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The test facilities of the KArlsruhe Liquid metal LAboratory (KALLA) are used to study 

thermal fluid dynamics of metal melts. (Photo: Karsten Litfin, KIT) 

Whether for thermal energy storage systems, new process paths 

for the emission-free production of hydrogen, or innovative 

large-scale solar power plants: liquid metal technologies devel-

oped by Karlsruhe Institute of Technology (KIT) can accelerate 

decarbonization of the energy system.  

The latest special report of the Intergovernmental Panel on Climate 

Change (IPCC) could hardly have been clearer: only the implementa-

tion of unprecedented changes in all areas of society, might avert cat-

astrophic effects of global warming, the climate researchers say. They 

point out that the next few years will be decisive to the success of 

these efforts. Scientists of KIT support the change required for pre-

serving our natural livelihood with close-to-practice innovations. New 

approaches and long-standing expertise are combined by the Liquid 

Metal Competence Platform Karlsruhe (LIMCKA) which pools the ex-

pertise of several institutes and laboratories of KIT. “Metal melts have 

excellent thermal properties. They can take up, transfer, and store 

heat very well. Hence, they are suited for use in a wide range of novel 

climate-friendly energy technologies,” says Dr. Alfons Weisenburger, 

Liquid Metal Research: New Solutions for the Energy 

Transition 

Technologies Made by KIT Can Essentially Contribute to Climate Protection  
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the coordinator of LIMCKA. “If implemented resolutely, these technol-

ogies might accelerate the necessary decarbonization of the energy 

system.” 

Storage of Heat and Power 

According to the IPCC special report, quick phase-out of the use of 

coal is a necessary prerequisite for limiting the consequences of cli-

mate change. However, coal-fired power plants are still contributing 

to grid stability in these times of increasingly volatile electricity pro-

duction from renewable resources. A potential solution: coal-fired 

power plants can be turned into thermal energy storage power plants, 

with continued use of existing turbines, generators, and grid connect-

ors. “The core element of such a plant, the thermal storage system, 

and reconversion into electricity can be operated very efficiently with 

the help of liquid metals,” says Dr. Julio Pacio from the Karlsruhe Liq-

uid Metal Laboratory (KALLA) of KIT. Research into innovative energy 

storage systems of high capacity also covers direct storage of electri-

cal energy in liquid metal batteries. Keys to this process are innova-

tive materials made by KIT.  

Together with the German Aerospace Center (DLR), KIT is presently 

setting up a joint research infrastructure, the National Demonstrator 

for Isentropic Energy Storage (NADINE): http://www.kit.edu/kit/eng-

lish/pi_2018_126_nadine-power-plant-scale-energy-storage.php 

Pure Hydrogen by Methane Cracking 

Natural gas often is considered a clean alternative to coal. But com-

bustion of fossil natural gas that mainly consists of methane produces 

climate-damaging CO2 emissions. Scientists of KIT and the Institute 

for Advanced Sustainability Studies (IASS) in Potsdam have now suc-

ceeded in using natural gas in a climate-neutral way. “We use liquid 

metal technology to separate methane into gaseous hydrogen and 

solid, elemental carbon,” says Professor Thomas Wetzel of KIT’s In-

stitute of Thermal Process Engineering. During pyrolysis, methane is 

continuously fed from below into a column of liquid tin kept at up to 

1200 °C. There, it forms a swarm of ascending bubbles. When the 

gas in the bubbles reaches the temperature required for cracking, it 

disintegrates. Gaseous hydrogen is released at the surface of the liq-

uid tin and the carbon powder can be removed. “On the laboratory 

Natural gas is converted into hydrogen 
and solid carbon by climate-neutral me-
thane cracking with liquid tin. 
(Photo: Amadeus Bramsiepe, KIT) 
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scale, we demonstrated continuous operation at a conversion rate of 

up to 78%,” Wetzel says.  

The new process won the 2018 Innovation Award of German Gas 

Industry and is presently being transferred from the laboratory to ap-

plication in cooperation with industry partners: 

https://www.kit.edu/kit/english/pi_2018_151_innovation-award-for-

climate-friendly-methane-cracking.php 

Solar Power Plants of the Next Generation 

According to the International Energy Agency (IEA), only about one 

quarter of the electricity produced worldwide is based on renewable 

energy sources. A technology suited for increasing this share is con-

centrated solar power (CSP). In CSP plants, mirrors concentrate sun-

light onto an absorber, a system in which a heat transfer fluid is 

heated up by the concentrated light. The heat can be converted di-

rectly into power by a classical power plant process or stored at low 

cost for conversion into electric power during periods with low levels 

of sunlight or in the night.  

When using liquid metals, economic efficiency of CSP plants is en-

hanced in comparison to the presently used technology based on salt 

melts. “Due to the higher fluid temperatures, we can reach an in-

creased conversion efficiency in the power plant process and due to 

the excellent heat transfer properties, the size of absorbers may be 

halved to reach the same output,” says Professor Robert Stieglitz of 

KIT’s Institute for Applied Thermofluidics. “There is a lot of interest for 

our technologies in the relevant industries.” Moreover, researchers at 

LIMCKA develop innovative sodium-based direct converters, so-

called alkali metal thermal electric converter cells (AMTEC cells) for 

direct electrochemical conversion of heat into electricity at solar 

power plants. “We have already built and successfully operated a lab-

scale prototype,” says Dr. Wolfgang Hering of KIT’s Institute for Neu-

tron Physics and Reactor Technology (INR), another partner of 

LIMCKA.   

LIMCKA combines expertise in thermal fluid dynamics, materials sci-

ences, and process engineering with long-standing expertise in engi-

neering and operation of test facilities for liquid metal research. This 

interdisciplinary collaboration is the key to the developments made. 

With the help of liquid metal technologies, 
efficiency of a concentrated solar power 
plant can be enhanced significantly. The 
photo shows the SOMMER pilot plant at 
KIT. 
(Photo: Amadeus Bramsiepe, KIT) 
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More information on LIMCKA and its partners can be found at: 

http://limcka.forschung.kit.edu/index.php 

 

More about the KIT Energy Center: http://www.energy.kit.edu  

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 25,100 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

 

The photos in the best quality available to us may be downloaded 

under www.kit.edu or requested by mail to presse@kit.edu or phone 

+49 721 608-21105. The photos may be used in the context given 

above exclusively. 

This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 

 

http://limcka.forschung.kit.edu/index.php
http://www.energy.kit.edu/
http://www.sek.kit.edu/english/press_office.php
http://www.kit.edu/
mailto:presse@kit.edu

