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Utilization and interest of unconventional fuel and process residue such as oil sand and its residue, oil sand coke, have been
increased because of the continuous rise of fuel price and conventional fuel availability. In this study, the gasification of oil
sand coke produced from coking process of oil sand was performed to utilize as an energy resource using lab-scale fixed
bed gasification system. The combustion characteristics of oil sand bitumen and oil sand coke were investigated by using
TGA and lab-scale gasification system was applied to revea the characteristics of produced syngas composition with oxy-
gen/fuel ratio, temperature and steam injection rate. Oil sand coke shows a high carbon content, heating value and sulfur
content and low ash content and reactivity. In case of oil sand coke gasification, generally with increasing temperature, the
amount of steam introduced and decreasing oxygen injection rate, H, content in product gas increased while the CO, content
decreased. The calorific value of syngas shows about 2100 kcal/Nm® and this result indicates that the oil sand coke can be
used as a resource of hydrogen and fuel.
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Table 1. Demonstration and Operation Plan of Gasification Plant Using Petroleum Residue
Year Plant Name/Owner Country Feedstock Product MWth Output Technology
2006 Agip IGCC Itay Petroleum Power 457 Shell
2007 Long Lake Integrated Upgrading Project Canada Petroleum Gaseous fuels 1025 Shell
2007 Fujian Refinery Ethylene Project China Petroleum Power, Chemicals 868 Shell
2008 Lotos Refinery Gdansk Poland Petroleum Power 620 Shell
2010 Paradip Gasification India Petcoke H,, Chemicals, Power 889 Shell

Table 2. Proximate, Ultimate and Calorific Vaue Anaysis of Oil Sand Bitumen and Oil Sand Coke

Proximate analysis (wt%)

Ultimate anaysis (wt%) Calorific value

Fuel
Moist. VM Ash FC C H N o] S (kcel’kg)
Ol sand 057 90.09 0.08 9.26 82.42 9.54 034 234 528 9690
bitumen
Oil sand coke  0.71 11.33 045 87.51 85.15 447 163 0.79 751 8560
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Figure 1. Schematic diagram of lab-scde gasification system.
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Figure 2. Combustion characteristics of oil sand bitumen and oil sand
coke.
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Figure 4. Variation of gas composition and heating value with steam
amount.
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amount.
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