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Research advancements in co-firing of coal powder and biomass

WANG Guanglei', SUN Linggang', ZHAO Chuanjin’, XIE Bonan’, ZHANG Hai’, FAN Weidong’

(1. Shandong Electric Power Engineering Consulting Institute, Jinan 250013, China; 2. School of Mechanical and Power Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)
Abstract: Against the backdrop of the current global commitment to achieving the dual-carbon goals of carbon peaking and carbon
neutrality, the question of how to effectively increase the proportion of renewable energy and reduce the reliance on traditional fossil fuels
such as coal has become a key issue in the transformation of the energy strategies of countries around the world. Biomass energy, as a
renewable resource with great potential, has emerged as a promising avenue with its abundant quantity, widespread availability,
convenient storage and transportation. The significant coupling of biomass in coal-fired boilers can effectively reduce emissions of
greenhouse gases, nitrogen oxides, sulfur oxides, and other pollutants. Additionally, due to the high volatile content, high reactivity, low
ash and sulfur element in biomass, it can be used not only as a direct combustion feedstock but also a coupled fuel with coal powder
combustion after gasification. Whether adopting the direct combustion coupled power generation technology or gasification coupled
combustion power generation technology, the mainstream direction for the transformation of traditional thermal power plants is evident,
given the minimal need for equipment upgrades and the high utilization rate of fuel resources. This paper start from the biomass resources
and utilization in China, systematically reviews the current research status of biomass and the direct coupled combustion, as well as the
gasification coupled combustion, with the focus on the research on emissions of pollutants, ash accumulation, slagging, and corrosion
aspects. Further, we summarize the existing engineering project at home and abroad, and make an evaluation of the future development
trend of this technology is evaluated. This work will provide theoretical support for the low-carbon transformation of the thermal power
industry.
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Fig. 1 Four technical approaches for direct coupled combustion
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Fig.3 Schematic diagram of a bubbling fluidized bed .
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Table1 Comparison of common physical and chemical properties of biomass and coal 2

Wi H ENE L T A Bz I

M,, 15.90 30.70 10.40 9.00 13.00 8.10
A, 0.50 2.49 7.71 9.83 3.22 10.84

Tl 53 #1%

Var 70.30 55.78 66.42 64.78 64.09 31.13
FC,, 13.29 11.02 15.48 16.40 19.69 49.93
(Cap) 51.20 49.60 48.80 50.40 53.80 79.40

(Hgap) 6.15 5.72 5.99 6.28 5.84 5.29
0(Oga) 42.40 43.90 43.90 42.60 40.00 12.20

@(Ngqp) <0.5 <1.5 <1.5 <1.5 <0.5 1.5

@(Sgqf) <0.5 <0.5 <0.5 <0.5 <0.5 1.4
o(Cly,p) 0.027 0.196 0.196 0.496 0.022 0.250
TCRIT 1% @(Sigar) 0.678 0.678 1.703 0.042 2,515
W(Algyp) 0.010 0.010 0.158 0.019 1.312
w(Feyy) 0.018 0.011 0.142 0.009 0.726
w(Cagy) 0.127 0.127 0.469 1.362 0.542
0(Mggap) 0.053 0.053 0.182 0.073 0.167
w(Nag,p) 0.003 0.032 0.032 0.061 0.004 0.114
W(Kgqp) 0.068 0.763 0.763 1.163 0.163 0.129

HE/ (M - kg ) QLuv daf 19 18.5 18.5 18.1 19.7 31.1
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2 TEEDRSEBHREEERERT LT
Table 2 Comparison of combustion performance of different

. . 72-77
biomass and pulverized coal r2771
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Fig. 11 Particulate matter formation mechanism diagram
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