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In this study, the co-gasification of mazut as the primary fuel and
black liquor as a supplementary fuel with the aim of hydrogen-rich
syngas is investigated. Oxygen and steam have been chosen as
gasification agents. The present research was done using the
equilibrium method and Aspen Plus software. The presented model
has been validated through an experimental gasification article
consisting of combined fuel. Then, by analyzing the performance
parameters of gasification, the optimum range of gasification
temperature, the ratio of fuel compounds, and the ratio of gasification
agent to fuel were determined. Finally, the effect of adding steam as a
secondary gasifying agent on the performance parameters and
composition of syngas was assessed. The results show that the best
ratio of fuel composition ranges from 0.1 and 0.2 and the optimum
gasification temperature is 1200-1400 centigrade. Moreover,
choosing an appropriate range of oxygen to fuel and steam to fuel
causes hydrogen-rich syngas; So that, hydrogen includes more than
50% of syngas.
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Proximate analysis Ultimate analysis (dry)
Mazut Black liquor Mazut Black liquor
Moisture 0.05 wt% 3.20 wt% C 87.3 wt% 33.43 wt%
Ash 0.02 wt% 27.38 wt% H 11.3 wt% 2.77 wt%
Residual carbon 14.1 wt% 20.1 wt% 0 0.0 wt% 32.86 wt%
LHV 40.62 M] /kg 11.3 MJ/kg N 0.02 wt% 0.23 wt%
S 1.36 wt% 0.13 wt%
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Reaction Reaction rate AH (M]/kmol) A, E (J/kmol)
R1 C+1/202-CO +111 1.36 x 106 1.3 x 108
R2 C+COz— 2CO -171 2.07 x 107 2.2x108
R3 C+ H20- CO + Hz -131 2.07 x 107 2.2x 108
R4 CO+1/202- CO2 +283 2.20 x 1012 1.67 x 108
R5 Hz +1/202— H20 +242 0.68 x 1016 1.68 x 108
R6 CH4+1/202— CO + 2H2 +35.7 0.44 x 1012 1.26 x 108
R7 CO + H20 —» CO2 + H2 +41.1 2.75 x 109 8.38 x 107
R8 CH4 + H20 - CO + 3H2 -206 0.30 x 10° 1.26 x 108
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