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The present technology is a catalysis technology for Fischer-Tropsch synthesis 
process to produce clean liquid fuel, high-grade lube base oil, and linear 
alpha olefin (LAO) from the syngas obtained from natural gas, coal, waste 
wood, carbon dioxide, and water.

KIER SponCatTM catalyst technology 

for production of value-added 

products from syngas
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Diagram of technology

Features of technology: From nanotechnology to demonstration

Utilization of technology

  ‌�Nanocrystal Fe-based catalyst is spontaneously activated under reaction conditions. 
→ Only the advantages of in-situ and ex-situ methods are taken from the catalyst activation process.

  ‌�The nanocrystal Fe-based catalyst may be easily manufactured based on the crystal structure.
  ‌�The carbon number and the properties of hydrocarbons may be controlled

Application Fields Products

Petrochemical industry;  
oil refinery;  

CCU* 

(*CCU: Carbon Capture and Utilization) 

Clean liquid fuel;  
high-grade lube base oil;  

basic chemical raw materials  
(LAO: Linear Alpha Olefin)

Conventional Technology Present Technology

  ‌�‌Activation pretreatment using syngas or carbon 
monoxide is necessary. 

  ‌�‌Different reactor and catalyst combinations are 
required depending on the target products. 

  ‌�‌The present technology provides a novel smart 
catalyst (first in the world) that is spontaneously 
activated under reaction conditions.

  ‌�‌Carbohydrates of various properties may 
be produced from one reactor and catalyst 
combination. 

 ‌�‌  ‌�‌�Under the reaction conditions, conversion to a Fe-based carbide, an activated species, occurs 
spontaneously.

 ‌�‌  ‌�‌�The properties of hydrocarbons may be selectively controlled as LAO, wax, and iso-paraffin types.

Results of catalyst performance evaluation Spontaneous activation technology

Basic Research PrototypeExperiment Turning into practice Commercialization

[TRL 6: pilot-scale prototype preparation and performance evaluation]  
Pilot-scale demonstration stage 

• Mass production of catalysts has been completed successfully on a scale of 500 kg. 
• The performance of some catalysts has been demonstrated on a pilot scale (6-9 bbl/d).
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Number
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Registration  
Date 

1
Method for preparing iron-based catalyst and method 
of manufacturing carbohydrate using iron-based 
catalyst prepared thereby

10-2017-
0079499

2017.06.23 10-1847549 2018.04.04

2

Methods of Manufacturing Iron-Based Catalysts and 
Methods of Manufacturing Hydrocarbons Using Iron-
Based Catalysts Made by the Method

US 15/568,538 2017.10.23 - -

3 CA 2,938,738 2017.10.23 - -

4
ZA 

2017/07393
2017.10.31 - -

5
CN 2016800 

23535.8
2017.10.23 - -

6
IN 2017370 

38049
2017.10.26 - -
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