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Review on the effect of potassium migration and transformation on ash fusion
and its regulation during biomass gasification
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Abstract: Biomass resources, abundant and widely distributed, accounted for a significant proportion of global
energy consumption. Due to its renewability and carbon neutrality, it is regarded as one of the strategic alternatives
to fossil fuels such as coal. Biomass gasification represents an important approach for its efficient and clean
utilization. However, the migration and transformation of alkali potassium during gasification, along with the
resulting slagging and ash fusion issues, reduced operational stability, and became a major constraint on the
development of biomass gasification technology. Therefore, this paper, on the basis of introducing the occurrence
forms of potassium in biomass, potassium release behavior, migration and transformation processes of potassium
during gasification, expounded the impact of potassium content on the ash fusion and slagging behaviors During

biomass gasification, and analyzed the regulation mechanisms of different additives (silico—aluminous—based,
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calcium—based and phosphorus—based) on the potassium—influenced ash fusion. The future development trends of

ash fusion regulation were prospected through potassium migration and transformation by orienting toward the

mutual coupling and collaboration of various in—situ techniques and simulation. This review aims to summarize the

influence mechanisms of potassium on ash chemical properties during biomass gasification, and provides theoretical

support and practical reference for preventing the ash chemical problems caused by potassium in biomass

gasification.

Keywords: biomass; gasification; potassium migration and transformation; ash fusion; additive
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Table 1 Ash composition of agricultural and forestry biomass
R (wt./%
S Si0 ALO K,0 MgO :fﬁfm( Q; Na,0 P,0 SO TiO, cl
) 205 2 205 ) 205 s )

FAA ! 22.32 5.81 9.48 6.15 3.46 42.64 0.56 3.34 3.85 0.79 1.60
INFERERF 38.84 1.67 29.41 3.24 1.66 7.09 0.40 2.15 4.42 0.00 7.06
FAAEFF 43.23 1.11 32.39 3.02 1.00 6.05 0.43 8.44 0.00 0.03 433
kA" 43.08 7.33 13.10 6.12 2.04 17.85 4.89 3.04 2.09 0.01 4.89

Frfgten 51.11 6.21 20.71 3.01 2.68 6.99 1.01 5.59 1.74 0.04 1.01

B i 31.02 4.69 29.14 4.24 1.52 6.89 435 5.15 4.68 0.19 8.13

IR 62.51 2.37 18.30 1.70 0.80 3.21 0.85 1.03 1.20 0.01 6.03
HFFE! 3.98 1.52 39.55 8.10 1.17 20.32 7.81 7.03 5.69 0.10 473
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Fig.12  Slagging mechanism during thermal transformation of potassium—type biomass ash™
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