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ABSTRACT

In this thesis, effects of biomass, reactor types, reactor temperature and the
presence of catalyst on yields and compositions of gas product were experimentally
investigated. Gas production from gasification of biomass was simulated using
thermo-equilibrium model. Results were compared with the experimental results. The
experimental study was conducted for temperatures in a range of 400 -900°C. Air was
used as gasifier medium and dolomite was used as catalyst.

Composition of mimosa and bamboo were analyzed. They were found to
consist of high content of C and O. Volatile matter and fixed carbon were 71.1% and
74.4%, and 23.6 and 14.0%, respectively. Thermogravimetric analysis of mimosa
was studied. It was found that mimosa started to decompose at 200°C under N, air
and O, atmospheres. Under O, atmosphere, decomposition was shifted to lower
temperatures. Mimosa decomposition can be divided into two parts. Holocellulose
decomposed at a temperature range of 200 to 400°C and lignin at 200 to 550°C.
Activation energy was approximately to be 334kJ/mol.

Experimental results of fixed bed gasification at ER of 0.25 were reported.
Increasing temperatures from 600-900°C led to an increase in gas yields while char

and tar yield decreased. H, content of bamboo increased from 0.4- 0.8 mol%. For



mimosa, it was increased from 0.5 - 1.2 mol%, and 4.6 - 10.8 mol% for slow and fast
heat rates, respectively. CO content of mimosa increased from 3.4-4.6 mol%, and
10.5 -17.9 mol%, while content of bamboo unchanged. CH4 and CO, contents of
bamboo and mimosa also decreased. At 900 °C, bamboo and mimosa had gas heating
values of 1, 1.1 and 5.2 MJ/m®, carbon conversion efficiency of 36, 49 and 98.7%,
respectively. Catalyst to biomass ratio of 1 was the optimum condition. Tar and char
yields decreased while gas yield increased. H, contents were 1.9, 3.2 and 13.3 mol%.
CO contents were 7.7, 8.2, 23 mol% and high heating value of product gas of 1.5, 1.8
and 5.3 MJ/Nm? for bamboo, mimosa at slow and fast heating rates, respectively.

Experimental results of fluidized bed gasification with ER of 0.4 were studied
for 400-700°C. It was found that increasing temperature resulted in a decrease of H,
from 3.13 - 0.77 mol% and 2.33-0.77 mol%, CO yields decreased from 9.8 to 6.9
mol% and 8.7 to 6.9 mol%, gas heating value from 1.8 -1.3 MJ/Nm® and 2.1 -1.4
MJ/Nm?* for bamboo and mimosa, respectively. But CH, slightly decreased. Carbon
conversion efficiency of bamboo increased from 62.7-68.8% while mimosa decreased
from 78.1- 70.5%. At catalyst to biomass ratio of 1, it was found that H, increased
from 0.7-2.8 mol% and 0.7-5 mol%, CO increased from 5.9-10 mol%, 6.9 -10 mol%,
gas heating value increased from 1.3 - 1.9 MJ/Nm® and 1.4 -2.2 MJ/Nm® for bamboo
and mimosa, respectively. Carbon conversion efficiency of bamboo increased from
62.7-68.8% while mimosa decreased from 78.1 to 70.5%

To compare the present model with others literature, it was found that RMSE
was less than 5. In comparison with the experimental results from fixed bed and
fluidized bed on both mimosa and bamboo, it was found that RMSE was also less

than 5 which mean that they were in agreement.
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