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Abstract

The study of coking technology to upgrade oil sand bitumen which is considered as alternative fuel was performed by using
thermogravity analyzer and delayed coking reactor(600 ml). To analyze and compare coking characteristics of oil sand bitumen,
the reactivities of oil sand bitumen were measured in the TGA. At the temperature conditions of 400~550°C and the temperature
rising velocity of 50°C/min, the termination time of coking reaction and conversion efficiencies increased with an increase of
bed temperature. However the increase rate decreased over 450°C. So the coking reaction with o1l sand bitumen might be over
450°C. Also the termination time decreased with increasing the temperature rising velocity. But the content of coke increased
with increasing temperature rising velocity. At the experiments in the delayed coker, the temperature condition at maximum oil
yield was 475°C and the fuel properties of oil from coking reaction was almost equal with conventional diesel. It was verified
that the coking process might be useful process to upgrade the oil sand bitumem by using API and SIMDAS.
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Fig. 1. In-situ bitumen production and natural gas consumptio.
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Table 1. Properties of Athabasca oil sand Bitumen

Item

Contents

1 Elemental Analysis

C : 8445 wt%, H : 977 wt%, N : 0.35 wt%, S : 541 wt%, O : 2.40 wt%

Calorific Value 9,690 kcal/kg

B.P. Distribution

114~612°C ( ASTM D 2887 )

Viscosity

10 cP (at 30°C)~58,000 cP (at 200)

API Specific Gravity

N | ] W]

8.32 (ASTM D 287, KS M 2002)

Asphaltene

10.86 wt% (ASTM D 3279, KS M 2415)
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Fig. 3. Weight fraction with coking temperature (dT/dt: 50°C/
min).
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Fig. 4. Cokes and oil sample from delayed coking process.
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Fig. 5. Yields of coking products with temperature.
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Table 2. GPC results
Temperature Mn® Mw" Mp® Mw/Mn?
400°C 183 281 265 1.53
450°C 130 235 210 1.81
475°C 149 259 217 1.74
550°C 141 266 193 1.88

a) Mn : Number average molecular weight
b) My, : Weight average molecular weight
¢) Mp : Maximum peak molecular weight
d) Mw/Mn : Distribution ratio

e) Standard : Polystyrenes
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Table 3. Densities and API Specific gravities of oil samples

Temperature Density API Specific
(°C) (g/cm?) gravity
400 0.930 20.59
450 0.946 17.94
475 0.956 16.37
500 0.957 16.26
550 0.958 16.00
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Fig. 6. Boiling point of various oil samples.
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Table 4. Proximate and elemental analysis of coke samples
Proximate analysis(wt%) Elemental analysis(wt%)
Temp. : : Calorific value
CC) | Moisture | ‘oRfle | 4o Fixed C H N 0 S (kcal/kg)
matter carbon
400 0.69 11.02 0.35 87.94 85.53 5.38 0.62 0.93 7.19 9,490
450 0.70 10.51 0.55 87.94 85.85 4.57 1.30 0.02 771 8,710
475 0.71 11.33 0.45 87.51 85.15 4.47 1.63 0.76 7.51 8,560
500 0.76 11.19 1.23 86.82 84.05 5.71 0.61 0.04 8.36 8,470
550 1.34 6.06 092 01.68 85.65 448 1.52 0.13 7.30 8,260
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