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Abstract : Vapor adsorption of hydrocarbon has been studied for stabilization after drying low-rank coal. The surface cha-
racteristics and the propensity of spontaneous combustion were observed for stabilized coal which was maintained with hydro-
carbons as stabilizer at several conditions of residence time and temperature. Surface area of micropores in coal mainly decreased
after vapor adsorption. As residence time and temperature of adsorption process increased, the propensity of spontaneous com-
bustion decreased. The type of hydrocarbons did not effect on the propensity of spontaneous combustion. As the analysis results
of this work, the amount of hydrocarbon adsorbates required to stabilize dried coal was 0.5 wt% or less of coal, and the stabilizing
effect was induced by adsorption of low-molecular-weight hydrocarbons.
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Table 1. Proximate analysis of Indonesian low-rank coal
(Wt%) Moisture Yﬁ:z::: Ash cilr)l()i)(:l
Raw coal 32.14 38.35 2.08 27.42
Dried coal 0.07 52.53 3.23 44.18
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Figure 1. Experimental apparatus of vapor adsorption.
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Figure 2. Experimental apparatus of CPT analysis.
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Figure 3. Principle of CPT.
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Table 2. BET surface area and pore volume

Dried coal Stabilized coal
BET surface area (m’/g) 6.53 = 1.00 451+1.20
Pore volume |  Total 0.020+£0.004 | 0.021+0.005
(em’/g) | Micropore | (2.84+0.4)x10™ | (2.3 +1.8) x 10

Average pore width

(nm)

12.22 £0.60

18.21£1.20
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Figure 4. N, adsorption and desorption isotherm of dried coal.

14

—— Adsorption

------ Desorption

Quantity adsorbed (cm3/g STP)

0 L L
0 0.2 04 0.6 0.8 1
Relative pressure (P/Po)

Figure 5. N, adsorption and desorption isotherm of stabilized coal.
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Figure 6. Comparison of CPT for adsorption time.
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Figure 7. Comparison of CPT for adsorption temperature.

=4
Zol 4] ofATER 3AZH Fok 714
Figure 70] Uiehe 2o} 2ol

=

F7¥sle] Aeaste] Aol Aoz vebget 9w
Hom Lust FUSE Fio| ojele A= Al 9o
U, 257t 7ol et okxmee] F1qk] ekl B
Ao 5= F7lo] wet Mg T FAFe] FTRIAS RO
2 BeE 7 250 e 37] Aol Mol 2 At 4
Aol Hol7 & 4 9l AL wekstel 30 ColA 5A17 5
oF FHAIR) ok 2BES] Z7]9h 150 Tol M 1417 B 5%
AR) ok AFE F7]0] Yha GCMS BA[161 Sashsick.

>

ZJH]+= 6890N gas chromatograph (Agilent technologies, USA)

Table 3. GC-MS analysis for asphalt vapor

Mass fraction (%)

30 C for 5 hours 150 C for 1 hour
Carbonyl sulfide 0.0 1.1
Propane 229 17.5
Acetaldehyde 0.0 8.4
Isobutane 13.3 16.3
Butane 40.7 349
Acetone 0.0 5.1
Pentane 9.4 7.4
Hexane 5.1 3.7
Cl0+ 1.1 1.6
etc. 7.5 4.0
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Figure 8. Comparison of CPT for stabilizing materials: (a) sta-
bilization at 130 C, (b) stabilization at 30 C.
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