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Wood-burning stoves are major sources of emission of harmful finest particles. 
(Photo: Karlsruhe Institute of Technology)  

 

Exhaust gases and soot particles are produced by all combus-

tion processes, also by wood-burning stoves. In cities and mu-

nicipalities, these wood-burning stoves are major sources of 

emission of harmful finest particles. KIT has now developed a 

maintenance-free soot separator for the nearly complete re-

moval of soot from exhaust gases of small combustion sys-

tems. This development was granted the innovation award by 

the Technologiefabrik Karlsruhe.  
 

Due to increasing costs of natural gas and petroleum and for eco-

logical reasons, combustion of CO2-neutral biomass, in particular of 

wood, gained attractiveness for private households in the past 

years. Like all combustion processes, also wood-burning stoves are 

producing exhaust gases and soot particles. Hence, these stoves 

are major sources of emission of harmful finest particles in cities and 

municipalities. All over Germany, wood-burning stoves and similar 

small combustion plants annually emit about 24,000 tons of fine 

Clean Air also in Private Households 
KIT Develops Soot Separator for Small Combustion Systems 
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dust. This corresponds to about the amount emitted by diesel vehi-

cles in Germany. Consequently, an amendment of the 1st Federal 

Emission Protection Ordinance (1. BimSchV) became effective on 

March 22, where stricter limits are fixed for such particle emissions. 

This amendment first applies to new wood-burning stoves, but with 

defined deadlines it will also be valid for older systems later on. To 

comply with the new limit values, the installation of modern low-

exhaust-gas combustion systems and backfitting of old systems with 

effective soot filters will be required. 

 

“We have now developed a pressure loss-free electrostatic soot 

separator for a maintenance-free and nearly complete removal of 

soot from exhaust gases of small combustion systems”, explains Dr. 

Hanns-Rudolf Paur, who heads the project at the Institute for Tech-

nical Chemistry of Karlsruhe Institute of Technology (KIT). “This is 

an ideal solution for cleaning exhaust gases of wood- or pellet-

burning stoves, but also of other small combustion systems running 

on biomass.” 

 

The technical solution is a novel so-called corona discharge, for 

which KIT was granted a patent. The soot particles are electrically 

charged in an ionization chamber and the charged particles can then 

be collected easily in a downstream earthed collector. For the 

separation of the charged particles in the collector, no external elec-

tric field is required. By a spiral brush that rotates in intervals, the 

collector is cleaned automatically and the deposited soot is collected 

in a collection tank. Due to this open design, the soot separator 

generates hardly any pressure loss and does not influence the stove 

function. Hence, it can be operated in an energy-efficient manner 

without additional measures being required. KIT is now looking for 

an industry partner to further develop the technically mature solution 

to a marketable product.  

 

On March 23, 2010, the “Electrostatic Separator for Soot Particles in 

Wood Combustion” was granted the first prize in the innovation 

competition “Innovative Ideas Wanted!” of the Technologiefabrik 

Karlsruhe. 

 

 

Karlsruhe Institute of Technology (KIT) is one of Europe’s lead-

ing energy research establishments: The KIT Energy Center 

pools fundamental research with applied research into all rele-

vant energy sources for industry, households, services, and 

mobility. Holistic assessment of the energy cycle also covers 

A soot separator for small combustion 
systems was developed at Karlsruhe 
Institute of Technology. (Photo: KIT) 
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conversion processes and energy efficiency. The KIT Energy 

Center links competences in engineering and science with 

know-how in economics, the humanities, and social science as 

well as law. The activities of the KIT Energy Center are organ-

ized in seven topics: Energy conversion, renewable energies, 

energy storage and distribution, efficient energy use, fusion 

technology, nuclear power and safety, and energy systems 

analysis.  

 

Karlsruhe Institute of Technology (KIT) is a public corporation 

and state institution of Baden-Württemberg. It fulfills the mis-

sion of a university and the mission of a national research cen-

ter of the Helmholtz Association. KIT focuses on a knowledge 

triangle that links the tasks of research, teaching, and innova-

tion.  

 

This press release is available on the internet at www.kit.edu. 
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