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Study on slagging mechanism of multiple biomass co—combustion on heating

surface in a circulating fluidized bed boiler
ZHAO Xiaojun,SUN Jinyu,XUE Dongfa,LIU Yi
( Nandian Synthesis Energy Utilization Co. ,Lid. ,Guangzhou 510670, China )
Abstract: A 75 t/h biomass circulating fluidized bed ( CFB) boiler burns mixed fuels for long time ,including eucalyptus bark ,wood tail ,
wood board ,bamboo , and industrial composite board. On the high—temperature superheater and low—temperature superheater,a severe slag-
ging phenomenon was observed during actual operation. As a result,it’s critical to investigate the slagging mechanism of mixed biomass fu-
els while considering the characteristics of various biomass fuels. The slagging samples from a biomass CFB boiler’s high—temperature su-
perheater and low—temperature superheater were collected firstly. Following that,the physical and chemical properties of the collected sam-
ples were investigated by analyzing the ash composition and ash fusion temperatures. The results show that among the biomass used in the
boiler, bamboo, wood tail and wood board have high calcium and potassium content, with approximately 30% CaO content and more than
10% K,O content. Eucalyptus bark contains high silicon and aluminum, with an ash content of SiO, as high as 62.4%. Industrial composite
board and wood tails have high levels of chlorine,and the chlorine content in the ash is 0.67% and 0.865% , respectively. In addition to
bamboo and Industrial composite board ,others have high ash fusion temperatures with a soften temperature above 1 200 °C. The slagging
samples from high—temperature superheater area have a layered structure ; the outer layer of the slagging sample is hard, the middle lay-
er contains white KCI crystals and fine particles, and the outer layer of slagging and ash particles are made of Ca, Al,SiO,, SiO,,KCI,
Ca, MgSi, 0,. The low—temperature superheater’s outer slagging samples have the same composition as the high—temperature superheater’s.
However,, white KCI crystal content in the middle layer is higher,which is related to the condensation and precipitation of KCI vapor in the

flue gas.
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Table 1 Proximate analysis of five biomass %
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Table 2 Elemental compositions of biomass ash %
S Cl TiO, Na,O SO, CO, MgO Fe, 04 Al O, K,0 Si0, Ca0
(i 0.21 0.82 0.84 1.71 4.03 2.73 5.88 11.60 10.10 28.80 30.60
et Kz 0.14 0.68 0.27 0.37 0.16 1.30 5.89 17.20 3.92 62.40 6.70
N2 0.87 0.47 2.80 2.80 3.17 3.71 3.84 9.11 15.90 26.40 29.00
Tl A itk 0.67 20.00 1.89 2.55 1.19 2.54 6.39 15.00 9.42 21.60 15.80
At 0.15 0.24 9.24 3.05 6.63 2.35 2.09 2.94 36.00 7.01 28.10
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Fig.1 Schematic diagram of circulating fluidized bed boiler
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Fig.2 Slagging condition of circulating fluidized bed boiler
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Fig.3 Slag pictures in different areas
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Table 3 Ash fusion temperatures of five biomass
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Fig.4 XRD patterns of slag in high—temperature superheater
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Fig.5 XRD patterns of slag in low—temperature superheater
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Fig.6  XRD patterns of fly ash in economizer and air preheater
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