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Abstract

The crisis of energy gives rise to the growing concerns over continuing uncertainty in the energy market. Under these cir-
cumstances, there are also increasing interests on coals. In particular, Low Rank Coal (LRC) is receiving gradual attentions from
green industry. But due to is high moisture content range from 30 - 60%, drying process has to be preceded before being utilized
as power plant. In this study drying kinetics of LRC is induced by using a fixed-bed reactor. The drying kinetics was evaluated
in from of the particle size, the inlet gas temperature, the drying time, the gas velocity, and the L/D ratio. The consideration of
the reynold's number was taken for correction of gas velocity, particle size and 1./D was taken for correction of reactor diameter,
packing height of coal. As being seen as characteristic of drying coal, it can be found that fixed-bed reactor can contributed to
active drying of free water. In this sense, it could be considered that phase boundary reaction is appropriate mechanism.
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Table 2. Basic properties of Indonesian lignite coal sample

Itern Unit Result
Total Moisture wt.% 34.05
Proximate Analysis(Air Dry Basis)
Inherent Moisture wt.% 13.63
Ash wt.% 3.30
Volatile Matter wt.% 44.44
Fixed Carbon wt.% 38.63
Higher Heating Value
Gross Calorific Value(Air Dry Basis) | kealkg 5,370
Gross Calorific Value(Dry Basis) kealkg 6,220

Fig. 1. Basic setup for fixed bed reactor.
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Fig. 2. Moisture content variation with drying time for 1.18-
2.8 mm sized sample (T1: 373 K, T2: 398K, T3:
423 K).
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Fig. 3. Drying conversion of moisture with different particle
size at 398 K.
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Fig. 4. Moisture content variation particle size 1.18-2.8 mm
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Condition Factor E (kifmol K)| A (1/min)
C2 1940 1.5360
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Table 4, Calculated drying kinetics constant using fixed bed

reactor
a b c
C2 0.7460 -0.0139 -0.0343
Al 0.4908 0.0382 -0.1415
Pl 0.3335 0.0858 -0.2217
R2 0.3966 0.0640 -0.1865
R3 0.4219 0.0563 -0.1707
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Fig. 6. Comparison between experimental data and calculated values of G(a) (C2, Al, P1, R2, R3 represents different

mechanism as in Table 4).
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E : activation energy (kj/mol™)

A : pre-exponential factor (min)

R : gas constant (8.3136 j mol’K™)

T : absolute temperature (K)

a : drying conversion degree

t : drying time (min)

k : rate constant associated with temperature
W, : weight of coal at time i

—

W, : initial coal weight
Wy : weight of completely dried coal
a, b, ¢ : constant
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