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Abstract : In this study, the pyrolysis process was carried out in order to upgrade of heavy oil contained in the resources from
Indonesia. In order to investigate the composition and basic properties of the heavy oil contained in the resources, the various
analytical methods was used and then the TGA (thermogravimetric) method was especially used for the thermal degradation
characteristics of heavy oil in the pyrolysis. From the results obtained from the various analytical methods, the reaction conditions
such as the reaction temperature was collected for the pyrolysis process and the pyrolysis using the resources containing the
heavy oil was conducted using the fixed-bed reactor under the various reaction conditions. Consequently, We found that the
content of heavy oil contained in the resources was about 35% and the conversion of heavy oil and the recovery efficiency of
thermal degradation oil were about 21 and 80%, respectively.
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Figure 2. Diagram of the pyrolysis reactor system.
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Figure 3. Diagram of the pyrolysis process.
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Table 1. Reaction conditions for the thermal degradation oil pro-

duction
Reaction conditions
Amount of sample (g) 500
Size of sample (mm) <1,1-5,5<
Ramping rate (C min™) 10
N, flow rate (cc min™) 500
Condenser temperature (C) -10

Thermal
Pyrolysis degradation oil
(550 °C, 10 °C/min) :
Inorganic
by-product

H| 2 Be|71E2 24357 ¢5te] 500 cc min' Q] G-Fo g
A4S FUSIG B Avold S e v v
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R(Recovery(%)) = —x 100 Q)
We
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Table 2. Results of proximate analysis

Component Moisture Volatile Fixed Ash
matter carbon
Content (%) 1 41 0 58

Table 3. Results of ultimate analysis

Element C H o N S
Content (%) 26.7 23 2.3 0.1 0.8
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Figure 4. TGA results with temperature ramping rate in the pyrolysis
(Amount of sample : 8 mg, temperature : 100 ~900C,
ramping rate : 5, 10,20 C min™).
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Figure 5. TGA results with the various sample-charged amount in
the pyrolysis (Amount of sample : 1, 8, 21 mg, tempera-
ture : 100 ~ 900°C, ramping rate : 10 C min™).
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Figure 6. Oil conversion, recovery efficiency and oil yield with va-
rious ramping rate of the temperature in the pyrolysis
(Amount of sample : 500 g, temperature : 350 ~ 850 C,
ramping rate : 10 ‘C min™).
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