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“Electricity as a resource” at ACHEMA 2018 

Green energy for sustainable chemistry 
 
Hydrogen peroxide, ethene, alcohols: The Fraunhofer lighthouse project “Elec-
tricity as a resource” is developing electrochemical processes that use renewa-
ble electricity to synthesize basic chemicals - with the aim of making the chemi-
cal industry more sustainable. From June 11 to 15, Fraunhofer UMSICHT will be 
presenting the results together with eight other Fraunhofer Institutes at 
ACHEMA 2018.  
 
The energy transition makes it possible to generate electricity with lower CO2 emissions 
and opens up new possibilities for electricity-driven production. To shape this change, 
nine Fraunhofer institutes have bundled their expertise under the leadership of Fraun-
hofer UMSICHT. In the lighthouse project “Electricity as a resource”, they are develop-
ing new electrochemical processes for the production of basic chemicals. 
 
Since the start of the project in 2015, new processes have been developed, technically 
demonstrated and their coupling with the German energy system has been analyzed - 
always with the aim of saving resources, energy and money in the best possible way. 
At ACHEMA 2018, the leading international trade show for the process industries, the 
partners present know-how, technologies and demonstrators from the lighthouse pro-
ject. 
 
Hydrogen peroxide on demand: With electricity to H2O2 
 
The environmentally-friendly chemical hydrogen peroxide (H2O2) is used for a variety of 
purposes, including as a bleaching agent and for desulfurization. The production is 
costly and requires large amounts of solvents and energy. For many users, it would be 
very advantageous to be able to dispense with elaborate logistics and storage and to 
be able to produce H2O2 decentrally on demand. In the lighthouse project, Fraunhofer 
researchers therefore developed a demonstrator for the continuous, electrochemical 
production of H2O2 in an aqueous reaction system, including coupling to subsequent 
chemical processes. The process can be small scale, decentralized and ideally performed 
with 100 percent renewable electricity; the process scheme will be shown at the booth. 
 
The CO2 refinery 
 
Carbon dioxide is a useful source of carbon for chemicals and fuels if renewable energy 
is used for activation. This way, electricity, CO2 and water become raw materials for a 
novel CO2 refinery. Several processes for the electrochemical conversion of CO2 to basic 
chemicals are being developed in the lighthouse project. 
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With electricity to ethene or alcohol 
 
For instance, the production of ethene, by far the most important basic chemical in the 
petrochemical industry, from CO2 and water could be demonstrated in just a single 
step. The 3 m wide and 2 m high demonstrator can be viewed at the exhibition booth. 
Additionally, a process for the electrochemical production of short-chain alcohols (C1–
C4) is being explored, which converts CO2 and water via a new single-stage highpres-
sure electrolysis process. Short-chain alcohols include for instance methanol. Fraunho-
fer UMSICHT demonstrates the principle of high-pressure electrolysis at ACHEMA on 
the basis of a replica high-pressure cell with integrated electrodes. 
 
Long-chain alcohols (C4–C20) are used in a variety of fields, including in the production 
of plastics, cosmetics and detergents. In order to obtain the expensive raw materials, 
Fraunhofer researchers have developed a coupled process of high-temperature electrol-
ysis and Fischer-Tropsch synthesis, which produces long-chain alcohols from CO2 and 
water. The synthesis is realized for the first time via a two-step process. A high-temper-
ature stable solid oxide cell for power-to-gas processes and a plexiglas reactor demon-
strate the principle behind the chemical processes at ACHEMA. 
 
From the molecule to the process 
 
Membranes, electrodes and sophisticated analytics are important tools in electrochemi-
cal cells and processes. One of these newly developed tools will be presented at 
ACHEMA: A novel membrane for divided electrochemical cells, which, apart from the 
very good proton conductivity, is characterized by a lower price and improved recycla-
bility. 
 
Furthermore, modeling tools and a decision support system have been designed to sup-
port each process. The researchers demonstrate how the interactive tool for multidi-
mensional data sets visualizes results and controls electrochemical processes depending 
on the energy market.  
 
ACHEMA 
 
The leading trade show for the process industries will take place from June 11 to 15 
2018 in Frankfurt am Main. Fraunhofer UMSICHT will be at the show in hall 9.2, booth 
no. D66 (joint booth of the Fraunhofer-Gesellschaft). 
 
A special day is June 14 2018, on which a lecture session on the lighthouse project will 
be held from 3 pm onwards. Further information: http://s.fhg.de/usg 
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Project consortium “Electricity as a resource” 

 Fraunhofer UMSICHT (Coordination) | High pressure electrolysis: Production of 
short-chain alcohols | System analysis and sustainability assessment 

 Fraunhofer IKTS | SOEC co-electrolysis and Fischer-Tropsch synthesis: Produc-
tion of long-chain alcohols from CO2 and water 

 Fraunhofer IAP | Novel electrolysis membrane 

 Fraunhofer ICT | Electrochemical production of H2O2 in an aqueous reaction 
system 

 Fraunhofer IGB | Demonstrator for the production of ethene from CO2 

 Fraunhofer ITWM | Modeling, simulation, optimization 

 Fraunhofer ISC | Characterization of electrochemical components 

 Fraunhofer IST | Anodic production of H2O2 with diamond electrodes 

 Fraunhofer WKI | Electrochemical applications in the wood and paper industry 

 Further information 

 
Further information on “Electricity as a resource” and the  
current status of the project:  
strom-als-rohstoff.de 
Interview: Dr. Hartmut Pflaum, Head of Department Resources and Innovation Man-
agement, and Michael Prokein, Material Systems and High Pressure Technology: 
http://s.fhg.de/interview-strom-als-rohstoff 
Electricity as a resource: 
http://s.fhg.de/ka3 
Fraunhofer lighthouse projects: 
http://s.fhg.de/leitprojekte  
Pictures for download: 
http://s.fhg.de/umsicht-achema-en 
 
Fraunhofer UMSICHT 
 
Fraunhofer UMSICHT is a pioneer of sustainable energy and raw materials manage-
ment by providing and transferring scientific results in industry, society and politics. To-
gether with partners, the dedicated UMSICHT team researches and develops sustaina-
ble products, processes and services that inspire. The focus is on the balance of eco-
nomically successful, socially equitable and environmentally compatible developments. 
The institute has locations in Oberhausen, Willich and Sulzbach-Rosenberg. The insti-
tute generated a turnover of more than EUR 41.6 million in 2017 with a workforce of 
450 employees. As one of the 72 institutes of the Fraunhofer-Gesellschaft, the largest 
organization for applied research in Europe, we are part of a world-wide network and 
promote international cooperation.
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Image 1: Demonstrator for the production of ethene from CO2. (© Fraunhofer IGB) 
 

 
Image 2: Model of the high pressure electrolysis. (© Fraunhofer UMSICHT) 
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