
 
 

MODELING OF BIOMASS GASIFICATION WITH CO2 

ENRICH AIR AS GASIFYING AGENT 

 

 

 

 

 

K K R JAYAKODY 

 

149255T 

 

 

 

Thesis/Dissertation submitted in partial fulfillment of the requirements for the degree Master 

of Science 

 

 

 

Department of Chemical and Process Engineering 

 

University of Moratuwa 

Sri Lanka 

 

March 2018

  



ii 
 

Declaration 

 

I certify that this is my job and this thesis does not incorporate without recognition 

any previously submitted material for a degree or diploma at any other higher education 

university or institution and as far as I know and believe it does not contain any previously 

published material or written by another person, except in cases where recognition is made in 

the text. 

 

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce 

and distribute my thesis/dissertation, in whole or in part in print, electronic or other medium. 

I retain the right to use this content in whole or part in future works (such as articles or 

books). 

 

 

Signature:…………………………………… Date:……………………….. 

 

 

The above candidate has carried out research for the Masters/MPhil/PhD thesis/Dissertation 

under my supervision. 

  

 

……………………………………………                     …………………………… 

Supervisor                                                                        Date 

Dr. M. Narayana 

 

 

  



iii 
 

Abstract 

 

The biomass gasification has been carried out using an updraft gasifier. This work 

focuses on the production of producer gas from biomass (Rubber Wood). Mathematical 

model for thermo-chemical process of biomass gasification is developed in this research 

work. ASPEN PLUS simulator and pilot plant gasifier were used to investigate the effect of 

reactor temperature, equivalence ratio and CO2 to air ratio on composition of producer gas. 

The gasifier was operated over a temperature range of 500-1000 C, while varying 

equivalence ratio from 0.2 to 0.36and CO2 to air percentage from 1% to 10% and it was 

found that the most of trends were similar for both the case. The results showed Carbon 

monoxide concentration in the product gas increases with increase in temperature and CO2 to 

biomass ratio but decreases with increasing equivalence ratio.  

 

Keywords: Updraftgasifier, biomass, equivalence ratio, Carbon dioxide to air ratio, ASPEN 

PLUS.  
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