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Heterogeneous ash melting behavior of pulverized Zhundong coal

ZHANG Heng' ,ZHANG Pengqi®, WANG Zuwei’, YANG Qiqi*, WANG Yuelun® ,ZHANG Hong’
(1. Coal Testing Technology Center ,Qinhuangdao Entry—Exit Inspection and Quarantine Bureau ,Qinhuangdao 066003, China;
2. School of Chemical Engineering and Technology ,China University of Mining & Technology , Xuzhou 221116, China)

Abstract : To solve the slagging problem during coal combustion,Zhundong coal was separated into different density fractions by float—sink
test. Chemical composition, mineral composition, coal ash fusion temperature and sintering temperature were measured to explore micro-
scopic heterogeneous ash melting behavior and slagging mechanism. Results show that the density fractions are mainly concentrating in
range of 1.40—1.50 g/cm’. Obvious changes of Si0,, CaO, Fe,0, and MgO are found in the ranges of 28.82% —60.27% ,29.91% -
3.96% ,5.85% —12.68% and 9.09% —1.92% , respectively, as the density of raw coal increases from less than 1. 50 g/cm’ to above
1. 60 g/cm’. The softening temperatures correspondingly decrease from 1297 °C to 1 127 °C ,while the sintering temperatures raise from
551 °C to above 1 000 °C. Mechanism analysis shows that the variation of chemical composition and minerals are the fundamental reason
for heterogeneous melting behavior, while special composition of Zhundong coal leads to the different trends of melting and sintering.
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Table 1 Proximate and ultimate analysis of
Zhundong raw coal
Ak Hr/ % JLERI T/ %
Mad Aml Vad Fcud Cdal‘ Hdul' Ndal Orlul’ S|,d

14.84 8.02 24.84 52.30 80.15 3.38 0.73 14.95 0.73
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Schematic diagram of sintering furnace
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Fig. 2 Density composition of Zhundong pulverized coal
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Table 2 Ash of Zhundong coal and its density fractions

R TEE/ % WA/ %
7D 100 8.02
ZD1 85.57 3.92
7ZD2 12. 60 14. 80
7ZD3 1.83 83.43
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Table 3 Ash chemical compositions of Zhundong coal and its density fractions
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R

K,0 Na, 0 Si0, AL, 0, Fe,0, Ca0 MgO S0, TiO, P,0,

7D 0.67 3.77 38.71 10. 55 8.32 17.90 5.58 11. 40 0.64 0.20

ZD1 0.26 0.70 28.82 12.01 5.85 29.91 9.09 9.34 0.65 0.25

ZD2 1.12 2.88 56.93 11.96 12. 14 6.22 2.24 3.93 0.61 0.19

703 1.26 2.80 60. 27 11. 54 12. 68 3.96 1.92 4.76 0.84 0.19
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Fig. 3 Ash mineral composition of Zhundong coal and

its density fractions
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Fig. 4 Ash fusion temperatures of Zhundong coal and its
density fractions
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Fig.5 Sintering temperatures of Zhundong coal and its
density fractions
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