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Abstract : In this study, Indonesia low rank coal, which has moisture content of around 26%, is dried less than 5% by using a
laboratory-scale (batch type) steam fluidized-bed dryer in order to produce the low-moisture, high rank coal. Normally, CCS
(carbon capture and storage) process discharges CO, and steam mixture gas around 100-150 C of temperature after regeneration
reactor. The final purpose of this research is to dry low rank coal by using the outlet gas of CCS process. At this stage, steam is
used as heat source for drying through the heat exchanger and CO, is used as fluidizing gas to the dryer. The experimental
variables were the steam flow rate ranging from 0.3 to 1.1 kg/hr, steam temperature ranging from 100 to 130 C, and bed height
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ranging from 9 to 25 cm. The characteristics of the coal, before and after drying, were analyzed by a proximate analysis, the
heating value analysis and particle size analysis. In summary, the drying rate of low rank coal was increased as steam flow rate
and steam temperature increased and increased as bed height decreased.

Keywords : Low-rank coal, Steam, CO,, CCS, Fluidized-bed dryer
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Figure 1. Schematic diagram of steam fluidized bed dryer.
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Figure 9. Effect of steam temperature on moisture content.
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Figure 10. Effect of steam temperature on drying rate.

A= 0030 min"o]Qlov] Ago] 2wyl Zbeto] uhet A%
F Hue dzxgEE S4ES I 5 Aok
35. 550| 3t 2 AXKEO| #3}

Figure 11> A&ho] F¥eolo] w2 Aeto] SRy s
Vel e ol Azo] AFRE Age L2 100 T,
ol fEFe 0.7 ke/hr, A7) W ARke] Fig0li 9-25 cmE
A3} A1A Agstcth T Zo A LhELt 9l%o] F%ol7t

ﬁa

I>

FE4E AxE o SEyEE & = AU Taechapair et
al[25]2 2" frE55 Ax27|oA AAe 2 A =3 o
& Az&o g A4S sk o] =wollA= S0l 10,0,
12.5, 15.0 cmof|A] & 71A] &= Ao 2 A 39t A
Ane £ =8 4F A} fAStEom, xRl Be
5 A2EHE7F waA Yebgth o= o] & BA7E
Sl Are] ool F7iatel ket ke o Sk )
£ol o7t Folel whet AzSEE Fadch 1en
Figure 119] Z}olA B Zi=0] 25 cmo] AL £k ks
5% 0|3k ZhAl7)u] thE 2A9] AR AxA7ko|
A A4S & Ak o= Ax7] Wil e Euer]o 4

30

@ 9cm (300g)
® O 17cm (600g)

25 3 V¥ 25cm (900g)
g 20{ Y
= Q v
£ o v
8 15 [ v
E O
2]
S 104 v
= ([ J

S, Vv,
5 1 < YVvvy
v
0 T T T
0 20 40 60
Time (min)

Figure 11. Effect of bed height on moisture content.
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Figure 12. Effect of bed height on drying rate.
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Table 4. Physical properties of dried coal

Method of analysis Value
Proximate analysis (%)
- As received base
Moisture 1.53
Volatile matter 41.32
Ash 16.39
Fixed carbon 40.77
Heating value analysis (kcal/kg)
- Dry base
Lower heating value 5,510
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