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Abstract

China’s resource endowment, characterized by abundant coal, limited gas, and scarce oil, bestows
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coal with a significant energy role. The development of coal water slurry (CWS) technology not only
promotes the clean utilization of coal but also allows for the integration of up to 40% water content,
thereby enabling the treatment of some organic wastewater. This study investigates the slurry for-
mation performance and gas composition during gasification when black liquor from papermaking
is used as the slurry phase. The results indicate that when the black liquor is diluted by 100 times,
its use as a CWS slurry phase yields a viscosity of less than 1000 mPa-s, a concentration of 61.1%, a
stability of 99.74%, and a calorific value of 22.32 M]/kg. These properties enhance the formation
and stability of the coal slurry, improving its transportation performance. Gasification of the black
liquor-based CWS in a CO2-H20 atmosphere facilitates coal particle dispersion, heat transfer, and
pyrolysis, promoting the formation of hydrogen and methane, with hydrogen content increasing by
16.5%. This research supports the coupling of papermaking black liquor with coal, contributing to
the advancement of clean coal technologies and the efficient, sustainable development of both the
coal and papermaking industries.
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Table 1. Coal Water Slurry (CWS) slurry formation performance parameters
=L OKEBERBR I RES

R (%) K (mPa-s) Fase (%) i L HUE (MITkg)
JE K IS 60.7 790 97.66 21.26
20- B K AR L 62.0 1144 81.01 21.48
40- B KBS 61.6 1098 98.27 21.69
60- BB KBS 60.9 1037 99.69 22.90
80- TR IS 61.3 1030 99.79 21.61
100-F K ISR 61.1 885 99.74 22.32
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Figure 1. Influence pattern of papermaking black liquor on the composition of syngas from coal water slurry gasification
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