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Study of Drying Characteristics of Low Rank Coal in a Pressurized Micro-riser
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Abstract
With the continuous increase of energy demand, low-grade coal is regarded as one of new energy sources. However, due

to the high water content, the utilization efficiency of low-grade coal is not good to be used in recent conversion plants.
Therefore, it requires a drying process to lower the water content in low-grade coals. Although a variety of drying experiments
were conducted, drying characteristics in accordance with the pressure change has not been progressed. In this study, the
flash drying characteristics of low grade coal with high moisture content (21.5 wt%) were determined in a pressurized mi-
cro-riser. The effect of operation conditions such as pressure (1-40 bar), dryer temperature (200-600 C), and tube length
(2-6 m) on drying ratios were investigated.
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Table 1. Proximate Analysis of Low Rank Coal

Coal Moisture (%)

Volatile matter (%)

Fixed Carbon (%) Ash (%)

Coal A 21.5
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Table 2. Operation Conditions
Coal particle size (um) 212~300, 300~355
Pressure (bar) 1, 10, 20, 30, 40
Dryer temperature (C) 200, 300, 400, 500, 600
Micro-riser length (m) 2,4, 6
Average water content (wt%) 21.7
Coal feeding rate (g/min) 33
Coal feeding temperature (C) 25
Table 3. Temperature in the Micro-riser Drying Process at 20 bar
Heater temperature (C) Furnace (TC) Outlet gas (C) Cyclone (TC)
Before 201 105 60
200
After 200 104 59
Before 305 154 118
300
After 303 152 116
Before 400 198 120
400
After 387 200 137
Before 497 250 151
500
After 498 250 156
Before 599 294 182
600
After 598 291 175
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Figure 2. Effect of gas outlet temperature on drying ratio.
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Figure 3. Effect of residence time of low rank coal on drying ratio.
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