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Abstract 

The main scopus of the present thesis is to investigate the effect of catalysts’ addition on the 

gasification process of Greek solid fuels, such as lignite and olive kernel using  as a gasifying agent. 

Nickel oxide (NiO), dolomite (MgCO3-CaCO3) and a eutectic mixture of molten alkali carbonate salts 

(62% Li2CO3/  38%  K2CO3) were used as catalysts. The experiments were performed at steady 

temperatures (700oC, 800oC and 900 oC). The produced syngas mainly consisted of carbon dioxide (CO), 

followed by small amounts of hydrogen (H2) and methane (CH4), mainly due to devolatilization. 

At first, the main role of fossil fuels is discussed regarding the meeting of energy needs worldwide, as 

well as the role that lignite plays as fuel in the Greek energy mix. Moreover, the main environmental 

drawbacks in using fossil fuels as energy sources via combustion are introduced, as well as different 

agreements of nations around the world are introduced in order to reduce the carbon dioxide and 

carbon footprint in the future. In the same direction the gasification process is one of the most 

important methods of capturing and utilizing the atmospheric , as a gasifying agent. A gasifier can 

be combined with an internal combustion engine, a turbine or even with fuel cells in order to produce 

electrical and thermal energy. Furthermore, all the parameters that affect the gasification process are 

discussed. In the last part, comments of the experimental results are explained thoroughly. 

Key words: Lignite, Olive Kernel,  gasification, syngas, catalysts. 
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H/C O/C 
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CaO 30.21 17.58 

Fe2O3 5.19 0.394 

TiO2 0.80 0.02 

 31.53 - 
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3.2.4.  –  SEM (Scanning Electron 
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 SEM  
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 700, 800  900 C. 
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  11  

. ,  

.  

 

.   

 900 C   

 

 
CO 

(mmol) 

H2 
(mmol) 

CH4 
(mmol) 

 

(mmol) 

LG@700 C 13 2.58 0.03 15.61 

LG+

@700 C 
13.1 2.4 0.3 15.8 

LG+NiO@700 C 13.2 2.6 0.3 16.1 

LG+  

@700 C 
13.5 2.82 0.02 16.34 

LG@800 C 14.4 2.82 0.02 17.24 

LG+  

@800 C 
14.9 2.7 0.015 17.615 

LG@900 C 18.86 1.61 0 20.47 

 19:  
 3  

. 

 18:  
 

. 
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 12.67 mmol,   13. ,  NiO  
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 15  

,  
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.  

 

.  

.   
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    (  4  6). ,  

. ,  

,   

 [75,91,93]. 
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.  

 

 12:  (mmol)- . 

 

 

 

 

 

 

 

 

 

 

 
 CO H2 CH4 

 
(mmol) 

OK@700oC 7.81 2.21 0.5 10.52 

OK+  
@700oC 8.64 3.53 0.5 12.67 

OK+ @700oC 8.31 2.2 0.5 11.01 

OK+NiO@700oC 8 2.2 0.5 10.7 

OK@800oC 8.8 2.62 0.52 11.94 

OK+  
@800oC 10.85 2.5 0.52 13.87 

OK@900oC 10.9 2.8 0.53 14.23 

 20:  CO . 
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