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Evaluation of Ash Deposition Behavior of Upgraded Brown Coal(UBCF)
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Ash with low melting point causes slagging and fouling problems in pulverized coal combustion boilers. This study
focuses on the relationship between ash deposition characteristics and ash melting characteristics. Upgraded
brown coal (UBC) and two types of bituminous coal with different melting temperatures and ash compositions
were used as samples. Deposition tests were conducted using a refractory furnace. As a result, the molten slag
fraction in ash obtained by chemical equilibrium calculation correlates with the deposition fraction of ash obtained
by the experiments even under coal blending conditions. Consequently, the molten slag fraction in ash is one of
the useful indices for proper coal blending with UBC to reduce ash deposition.
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Table 1 Properties of tested coals

Coal sample RT coal | PS coal | UBC
Heating value [M]/kg] 28.89 | 2753 | 27.17
Proximate analysis [wt%, dry] Ash 12.53 6.23 1.76

Volatile matter 33.54 | 4331 | 54.76
Fixed carbon 53.93 | 50.46 | 43.55

Fuel ratio [—] 1.61 1.17 0.80
Total sulfur [wt%, d.a.f] 0.54 0.75 0.22
Ultimate analysis [wt%, d.a.f] Carbon 82.70 | 79.64 71.15
Hydrogen 5.30 5.76 5.39
Nitrogen 1.87 1.83 0.92
Sulfur 0.50 0.70 0.18

Oxygen (Balance) | 9.61 12.06 | 22.35
Ash fusion temperature [K] Initial deformation | 1,441 1,326 1,452

(Oxidizing) Hemisperical >1,823| 1,614 1,687
Fluid >1,823| 1,687 | 1,804
Ash compositions [wt%] Sio, 69.80 | 56.90 | 40.00
AlLO, 20.73 | 23.00 | 27.85
CaO 0.48 2.19 3.70
TiO, 1.03 0.57 0.56
Fe,0, 495 | 11.80 | 19.95
MgO 0.66 2.27 1.21
Na,0 0.25 0.04 0.14
K,0 0.98 0.44 0.40
PO, 0.20 0.34 0.05
MnO 0.05 0.03 0.27
V,0; 005 | 005 | 005
SO, 0.40 1.27 3.80
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Fig. 1 Schematic diagram of coal combustion furnace
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Fig. 7 Calculated results of molten slag fraction in ash under coal
blending conditions
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