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An Experimental Study on the Fry Drying of Low-rank Coal with a High
Moisture Content
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Abstract— The experimental characteristics for fry drying method was investigated using low-rank coal with
a high moisture content. Final temperature, mixing ratio between coal and kerosene, content of coal or kerosene,
total weight of the mixture and mixing methods were varied to find out the optimum conditions by measuring
moisture of coal. Evaporation of the coal moisture was not completed below 120°C of final temperature. The
amount of moisture was not significantly different over 130C. Coal moisture was easily evaporated by
increasing coal content, which showed that the moisture evaporation could be significantly enhanced by the
remove of evaporated moisture from kerosene rather than by heat transfer to the coal. High total weight of
the mixture resulted in lowering moisture content of coal with long evaporation time. On the other hand, low
total weight was difficult to reduce the moisture below a certain level, but could reduce evaporation time. Thus,
it can concluded that kerosene content should be lowered to the extent maintaining the mobility of the mixture
in order to enhance evaporation. It was also observed that evacuation and mixing by using nitrogen could
improve drying of coal.

Key words : Coal, Low rank coal, Moisture, Fry, Drying
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Table 1. Proximate and elemental analysis of Indonesian lignitea.
Proximate analysis Elemental Analysis
based on a raw sample (wWt%) based on a dried sample (wWt%)
Moisture \:r?i?ttélre Ash Fixed carbon| Carbon Hydrogen Nitrogen Oxygen sulfur
34.27 33.64 2.01 29.99 70.50 5.14 0.99 21.33 0.03

Analysis method: KS E 3705, 3706, 3707, 3712 coal test method

Analysis instruments

: Tru Spec Elemental Analyzer (LECO Co., USA)

SC-432DR Sulfur Analyzer (LECO Co., USA)
TEA-701 Thermogravimeter (LECO Co., USA)

-c.—‘-_(' :
Condenser\&_l 9;

Lol { peller

Thermocouple

Round flask

i EeHEE

Temperature controller

- -
Chiller

Fig. 1. An experimental apparatus for fry drying of coal.
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Fig. 2. Effect of final temperature on the evaporation of
coal moisture.
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Table 2. Temperature changes in the coal and oil during fry drying
0Oil Coal Oil Coal Oil Coal
30 30 70 62 110 104
35 32 75 67 115 107
40 35 80 74 120 109
45 39 85 80 125 125
50 42 90 85 130 116
55 45 95 88 135 121
60 51 100 94 140 123
65 57 105 99
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