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The present ashless biomass fuel manufacturing technology improves the 
operation problems (fouling, slagging, facility corrosion, etc.) and the micro-
dust (PM2.5) emission by eliminating alkali metals and ions (K, Na, Cl, etc.) 
contained in biomass, enabling the unused biomass obtained from Korea or 
other countries to be utilized as fuels.
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    The present technology is the world’s top ashless biomass fuel production technology that eliminates 
alkali metals and ions (K, Na, Cl, etc.) causing powerplant operation problems and micro-dust emission. 
(Alkali metal removal rate: over 95%; ashless biomass recovery rate: over 90%) 

    The manufacturing unit cost has been decreased by adopting a treatment water recycling process for the 
manufacturing of ashless biomass.

    A convergence demonstration platform may be realized with the reverse electrodialysis (RED) of the 
process byproduct electrolytes (KCI and NaCl) and the K+ battery market.

Application Fields Products

Thermoelectric powerplant systems
(fuel for small-scale; distributed; and 

large-scale power generation) 
Biomass pellets 

Conventional Technology Present 
Technology

RED power generation system 
K+ battery

No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1 De-sticky material in feedstock, manufacturing 
method, and system of boiler-fuel production thereof

10-2016-
0106682

2016.08.23 10-1838293 2018.03.07

2 De-Ash in biomass at low-temperature, manufacturing 
method and system of fuel production thereof

10-2017-
0025324

2017.02.27 - -

3 De-mineralized biomass, manufacturing method and 
system of multi-fuel production thereof

10-2016-
0041363

2016.04.05 10-1945186 2019.01.29

4

De-Ash in biomass at low -temperature, 
manufacturing method and system of fuel production 
thereof connected with dehydration and washing 
process

PCT/KR2017/ 
010648

2017.09.26 - -

5

De-Ash in biomass at low -temperature, 
manufacturing method and system of fuel production 
thereof connected with dehydration and washing 
process

10-2018-
0039388

2018.04.04 - -

6

De-Ash in biomass at low -temperature, 
manufacturing method and system of fuel production 
thereof connected with dehydration and washing 
process

PCT/KR2018/ 
004055

2018.04.06 - -

7
De-Ash in biomass at low-temperature, manufacturing 
method and system of fuel production thereof 
connected with RED

10-2018-
0052756

2018.05.08 - -

8
De-Ash in biomass at low-temperature, manufacturing 
method and system of fuel production thereof 
connected with ESS

10-2018-
0102765

2018.08.30 - -

Conventional Technology Present Technology

     The conventional technology requires  
high-temperature and high-pressure operating 
conditions, causes the problem of treating 
wastewater generated from the ash removal 
process, and needs additional chemicals. 
The conventional technology required additional 
R&D work for commercialization, including 
solutions to the high cost problem  
(currently with a lab-level R&D results).

     The prevent technology includes an 
economically feasible process based on operating 
conditions below 40℃ (room temperature) and 
the recycling of the treatment water (continuous 
pretreatment integration process).

     The convergence technology based on the 
process byproducts (K and Na) may allow for 
independent RED power generation (reduction 
of process cost).

         The ash is aggregated and the corrosion is decreased through the removal of the alkali metals 
and ions (K, Na, Cl, etc.).

         In comparison with the starting materials, the materials emitting micro-dust are decreased by 
over 90% (ultra-clean technology for manufacturing fuels).

         The present technology may be converged with the technologies for utilizing the process 
byproducts (K and Na) (RED power generation system and battery).

[TRL 6: pilot-scale prototype preparation and performance evaluation]  
~ [TRL 7: Reliability evaluation and evaluation by demanding company]  
Ashless biomass fuel technology

•   R&D work is conducted to prepare a continuous process and increase the efficiency.
•   The ashless biomass production process has been optimized and established.

Basic Research PrototypeExperiment Turning into practice Commercialization
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Comparison of ash aggregation
Comparison of anti-corrosion 

performance 
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emission 


