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Feasibility study on supercritical water gasification of black liquor is presented in the work
reported here. The objectives were to suggest appropriate operating parameters including pressure,
temperature, concentration, and reaction time which would yield the highest gas production, percent
carbon and hydrogen in black figuor converted to gas products, carbon conversion, and energy
efficiency. Gasification was performed in a quartz capillary heated in a fluidized bed reactor. Weak black
liguor used in this research was taken from kraft pulping process. The obtained gas products were
quantified by gas chromatography (GC). Char and tar were collectively analyzed by weight measuring.
Results indicated that pressure between 220-400 atm has insignificant influence on the gas products and
carbon conversion of the process. Increasing temperature and residence time between 375-650°C and
5-120 sec resulted in greater gas production, overall carbon conversion, and energy efficiency. Optimum
operating conditions were achieved at 650°C and 120 sec where the maximum values of percent
conversion to carbon and hydrogen fuel gases (H,, CO, CH,, and C,) were 23.6, 12.6, 19.3, and 30.1
percent with overall carbon conversion of 84.8 percent and energy content of 9.4 MJ/m® and energy ratio
of LHV gas/LHV black liquor (dry basis) of 1.2. For weak black liquor with solid contents of 10 and 20
percent by weight, higher carbon conversion and energy ratio was obtained with lower concentration
sample, but gas production and energy content were lower than black liquor with higher solid content.
Hence, further studies on other factor such as economic of the process should be carried out in order to

identify the optimum solid content for gasification process of black liquor under supercritical water.





