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Abstract : In this research, the stabilization characteristics of upgraded coal using palm oil residues were investigated. The Eco
coal, which is the Indonesian low-rank coal, was used as a raw material. The low-rank coal was mixed with palm fatty acid distillate (PFAD),
and then dried in a nitrogen atmosphere at 107 C. The trend of spontaneous combustion of upgraded coal was studied by measuring
of crossing-point temperature (CPT), low temperature oxidation and moisture readsorption. The results of the CPT measuring and
low temperature oxidation showed that the propensity of spontaneous combustion of the upgraded coal was improved compared
to the dried coal. The moisture readsorption characteristics of the upgraded coal was also improved. The upgraded coal was sta-
bilized through the surface coating with PFAD, and stability of upgraded coal was proportional to the content of PFAD.

Keywords : Palm fatty acid distillate (PFAD), Low-rank coal, Low-temperature oxidation, Spontaneous combustion, Moisture

readsorption
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Table 2. PORAM standard specifications for palm fatty acid distillate

Parameter Specification
Free fatty acid palmitic 70% min
Saponifiable matter 95% min
Moisture and impurity 1.0% max

Apparent viscosity (cP)
>

4 | |

\I
2 ~—a

0 50 100 150 200
Temperature (°C)

Figure 1. Viscosity of palm fatty acid distillate.

Table 1. Proximate, ultimate analysis and calorific value of Eco raw coal and upgraded coal (*: as received, **: dry)

Sample (Wt%) | Moisture* | Volatile matter* | Ash* | Fixed carbon* | C** | H** | O** | N** | S** | Calorific value* (kcal’kg)
Raw 29.95 36.57 427 29.21 4,192
PFAD 0 0.35 53.68 5.73 40.23 67.60 | 4.61 | 20.74 | 1.16 | 0.14 5,912
PFAD 5 0.12 58.72 4.85 36.30 69.80 | 5.16 | 18.96 | 1.12 | 0.09 6,115
PFADI10 0.09 61.81 4.71 33.37 7090 | 591 | 17.32 | 1.06 | 0.09 6,509
PFAD20 0.56 64.19 3.88 31.37 71.70 | 6.63 | 16.67 | 1.00 | 0.08 6,943
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Figure. 2. True boiling point distribution by SIMDIS.
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Figure 3. Principle of crossing-point temperature.
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Figure 4. Experimental apparatus of crossing-point temperature analysis.
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Figure 6. Van Krevelen diagram of upgraded coal.
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Figure 5. Experimental apparatus of isothermal oxidation gas analysis.
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Table 3. Comparison of crossing-point temperature

Sample name CPT ()
PFAD 0 wt% 139
PFAD 5 wt% 146
PFAD 10 wt% 148
PFAD 20 wt% 149
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Figure 7. Chemical and physical adsorption quantity of (a) dried
coal (b) upgraded coal.
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Figure 8. Concentration changes of CO at (a) 70 C, (b) 100 C.
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Figure 9. Concentration changes of CO, at (a) 70 C, (b) 100 C.
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Figure 10. Moisture readsorption characteristics of upgraded coal
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Figure 11. Moisture readsorption characteristics of upgraded coal
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