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Ash melting behavior of coal and biomass in reducing atmosphere

ZHANG Guanjun
(Institute of Thermal Power Technology ,China Datang Corporation Science and Technology Research Institute , Betjing 100040, China)
Abstract:In order to reveal ash melting characteristics of coal and biomass during the high—temperature thermal conversion process, the
influence of biomass addition on ash melting characteristictemperatures was investigated by ash fusion temperature test and high—tempera-
ture on—line XRD analysis. The mineral phase decomposition,reduction and phase transformation were investigated ,and the changes of sili-
cate species were verified by Si0,—CaO binary phase diagram. The results show that the addition of wheat straw significantly reduces the
ash melting characteristic temperatures ; the softening and deformation,temperature shows a monotonically decreasing trend. When the bio-
mass mass fraction reaches 50% ,the ash flow temperature and hemisphere temperature go to be the lowest value. The high silicon content
of the biomass leads to a high ATy,_, value;while the high K50 content leads to a lower DT value. At high temperature range, carbonates
and sulfates decomposition reactions occurre ,iron oxides.and sulfates are reduced to metallic iron and sulfides, simple oxides and SiO, will
form silicates. The ash melting characteristic temperature largely dependes on the amorphous material formation rate and its softening rate.

Key words : reducing atmosphere ; coal ; biomass jash melting ; high—temperature on-line XRD
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Table 1 Proximate analysis,ultimate analysis and heating values of samples
oy Tolk g3/ % TCE T/ % [ Qnet,ar”
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M, Ay Vq FC, Caat Hur Noar S, air (U (MJ - kg™") (MJ - kg™")
¥ B (HKN) 16. 32 4.33 49. 89 45.78 67.41 4.42 0. 84 0.81 22.44 26. 10 18. 14
HZFE(WS) 6.25 6. 88 75. 85 17.27 45.87 5.57 0.63 0. 30 40. 84 25.13 16. 92
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Table 2 Ash content and base to acid ratio
" WA SRR % WL
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Fig. 1  Effect of biomass fraction on ash melting characteristic

temperature in reducing atmosphere
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Fig. 2 Effect of temperature on mineral composition in reducing atmosphere
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