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A Review of Coal-Fired Fluidized Bed Boiler Coupled with Carbon-
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Abstract: In the context of China's carbon peaking and carbon neutrality goals, how to efficiently utilize carbon-
containing waste has received widespread attention. This paper introduces the current situation of carbonaceous
waste utilization and the research progress of fluidized bed blending firing of carbonaceous waste and coal. This
paper focuses on three key issues in the process of carbonaceous waste co-combustion with coal in fluidized bed:
combustion control in the co-combustion process, pollutant emission characteristics of co-combustion in fluidized
bed, and ash accumulation and slag corrosion characteristics. Firstly, in the combustion control of co-combustion,

the blending of agricultural and forestry biomass can improve the combustion performance compared with coal
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combustion. While sludge blending has a negative impact on combustion stability. The optimal combustion
parameters need to consider the fuel characteristics of both coal and carbon waste, and the reasonable air distribution
for the fuel characteristics can make the fuel burn completely. Secondly, in terms of pollutant emission control,
fluidized bed blending firing with carbonaceous waste is cleaner than other methods. However, more advanced
technology is needed to meet the ultra-low emission standard. There are ultra-fine limestone desulfurization
technologies for SO, and different low-NO, combustion technologies for NO,. Finally, in terms of ash slag corrosion,
the blending firing of carbon-containing waste needs to focus on the problem of ash slag corrosion caused by alkali
metals and S and CI elements, which can be mitigated by fuel pretreatment or additives. Control of furnace chamber
temperature can slow down the rate of ash slag corrosion. Materials can be replaced with corrosion resistant
materials or arranged with corrosion resistant coatings. For fluidized bed blending of carbonaceous waste, how to
cleanly and efficiently treat carbonaceous waste while maximizing the utilization of energy needs further in-depth
study for specific problems.

Keywords: fluidized bed; carbon containing waste; co-combustion; pollutant emissions; fouling and slagging;
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Table.1 Comparison of basic characteristics of biomass and sludge
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Table.2 Industrial analysis and elemental analysis of some biomass and sludge

IR TV HT ar < %) TR & (%) #H
K5y RSy HER G Ji] 5 Bk c H N S 0 (MJ/kg)

RRLACH 7.10 40.83 49.77 2.30 1954 235 2.29 2.05 25.83 8.87

ik 77.20 14.96 7.24 0 3.72 0.57 0.57 0.13 2.85

FKFEFT 20 7.15 56.8 16.05 36.44 4.65 0.59 0.14 31.04 14.38

EXil 10.84 9.31 67.7 12.15 39.41 4.1 0.46 0.2 35.68 13.82
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Table.3 Comparison of combustion characteristics of different coal combustion methods!'*!

IRBEREE S5 E1R £ AR e
MbeiR B (°C) 1100~1300 1200~1500 850~900
MRELR S (mm) 0~50 0~0.2 0~8
BMFESRE (m/s) 2.5-3 4.5~9 4.5~6.5

BREHZ R () ~1000 2-3 ~5000
PRBHFHEEE (°C/ls) 1 10~10* 10~10°
FER ARSI () 100 <0.1 10~50

FOR BRI ] () 1000 ~1 100~500
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Table.4 Comparison of biomass power generation technologies!’!
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