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The present technology is developed to produce liquid fuels for vehicles 
such as gasoline and diesel by using the biogas obtained from the anaerobic 
digestion of livestock excretions, sewage sludge, and food garbage and from 
waste landfills. The utilization of biogas as a vehicle fuel is important for 
national energy security and the reduction of greenhouse gas emissions.
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  ‌�The present technology is developed to produce liquid fuels for vehicles such as gasoline and diesel by 
using biogas as the raw material.

  ‌�The present technology is a modular reaction process technology that is capable of quickly adjusting its 
process capacity depending on the amount of the biogas supply.

  ‌�The present technology allows for the production of liquid fuels for vehicles by directly utilizing CH4 

and CO2, which are key greenhouse gases, to reduce the emission of greenhouse gases from the fuel 
consumption by vehicles.

  ‌�Through the distributed power generation technology, biogas, the locally available energy resource, may 
be used to produce energy on a small scale at the places where energy is needed.

  ‌�The present technology may help to accomplish local energy independence by using biogas, a resource 
available in Korea, as a raw material, and to establish national energy security by diversifying the energy 
sources.

  ‌�The raw material biogas is used to produce syngas through a compact reformer, and the resulting syngas 
is used as a reactant to produce liquid fuels for vehicles such as gasoline and diesel through a modular F-T 
synthesis reactor.
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Production of fuel for vehicles; reduction 
of greenhouse gas emission; local energy 
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national energy security
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No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1
Cobalt metal foam catalyst, method of making 
same,...

15/075688 2016.03.21
USA

101 16 B2
2018.12.25

2
Stand-alone heat-exchanger type modular self-
sustaining reformer

10-2016-
0069729

2016.06.03
Republic of Korea

101842581
2018.03.21

3
Egg-shell type hybrid structure of highly dispersed 
nanoparticle-metal oxide support,...

15/115302 2015.07.31
USA

10112172 B2
2018.10.30

4
Manufacturing method of porous metallic foam 
housing structured catalysts

10-2015-
0187210

2015.12.28
Republic of Korea

101766451
2017.08.02

5
Apparatus for production of synthetic fuel with 
biomethane and method thereof

10-2013-
0023862

2013.03.06
Republic of Korea

101308405 B1
2013.09.09

[TRL 5: Preparation and performance evaluation with determined materials, parts 
and system prototype]    
Preparation of parts and system prototype

Basic Research PrototypeExperiment Turning into practice Commercialization

1 53 72 64 8 9

Conventional Technology Present Technology

  ‌‌�The conventional biogas-based technology 
available in Korea is mostly for the production of 
electrical power and heat. In Western European 
countries with advanced technologies, vehicle 
fuel production technologies are currently 
developed to produce coalbed methane (CBM) 
and liquefied biomethane (LBM). However, CBM 
and LBM have significant disadvantages relative 
to gasoline and diesel in terms of fuel storage and 
transportation as well as energy capacity.

  ‌‌�‌�The present technology is for the direct 
production of gasoline and diesel as fuels 
for vehicles. The existing fuel storage and 
transportation infrastructure may be utilized.  
The energy capacity of gasoline and diesel is 
much higher than that of CBM and LBM.

  ‌‌�In addition, because the vehicle fuels are 
produced by utilizing biogas (a greenhouse gas), 
almost no greenhouse gas emissions result from 
the fuel consumption.

 ‌�‌  ‌�‌The modular F-T synthesis reaction system is for the production of vehicle fuels by using the 
syngas obtained from biogas.

 ‌�‌  ‌�‌The U.S. patent was recently accepted because the present technology provides excellent 
reaction temperature control performance in the F-T synthesis reaction and the recovery of the 
products (gasoline and diesel) (US 10,160,916 B2).

 ‌�‌  ‌�‌�Gasoline products from modular 
F-T synthesis reaction system
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