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Abstract - Upgrading technology has been studied for efficient utilization of low rank coal. Spray coating of
heavy oil was applied on the upgrading process in order to stabilize low rank coal against spontaneous
combustion. Low rank coal, which contains more than 30wt% of moisture, was upgraded to high calorific coal
and stabilized by spray coating of heavy oil. It was identified that spray coating of heavy oil after drying coal
is the optimum procedure of upgrading low rank coal. The experimental results show that more than 2wt%
of heavy oil should be adsorbed on the coal in order to stabilize sufficiently for spontaneous combustion.
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Table 1. Analysis results of Indonesian low rank coa

Proximate analysis® (wt%) Elementary analysis® (wt%) HHV?
Moisture | Volatile matter Ash Fixed carbon C H N (0] S (keal/kg)
32.49 36.89 2.64 27.98 67.20 5.21 1.18 23.97 0.10 6,060

?As received basis, bDry basis.
Analysis instruments :

TGA-701 Thermogravimeter.(LECO Co.,USA).

TruSpec Elemental Analyzer.(LECO Co.,USA)
SC-432DR Sulfur Analyzer.(LECO.Co.,USA).
Parr 6320EF Calorimeter.(PARR Co.,USA).
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Fig. 1. Principle of CPT

| Coal grinding I

‘ ; | Spray coating | | Oven drying [

Untreated

coal | Dried

coal

Coated |
coal | Oven drying | I Spray coating ]

Upgraded coal '

| Pretreatment for CPT | g

Measurement of CPT |

Fig. 2. Schematic outline of analysis procedure for
spontaneous combustion
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Table 2. Proximate analysis and higher heating value of upgraded coal

Proximate analysis (wt%) HHV
Upgraded coal - - -
Moisture Volatile matter Ash Fixed Carbon (kcal/kg)
Drying after coating 2.27 56.35 243 38.96 6,268
Coating after oven drying(5.3wt%) 3.29 57.42 2.28 37.01 6,225
Coating after oven drying(1.8wt%) 345 54.18 2.99 39.38 6,160
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M Dry Coal 20 M Dry Coal
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0 A Raw coal Coating after  Pretreatment
Coated raw Ovendrying Pretreatment oven drying for CPT
coal {Upgrading) for CPT (Upgrading)
Fig. 3. Component analysis for spray coating on raw Fig. 4. Component analysis for spray coating on dried
coal and drying (Coating oil 4.7wt%) coal (Coating oil 5.3wt%)
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Fig. 5. Component analysis for spray coating on dried Fig. 6. Component analysis for spray coating on raw
coal (Coating oil 1.8wt%) coal (Coating oil 9.0wt%)
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Fig. 9. CPT results for coated raw coal
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