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F 7 A VAR 1A Y 5 B B (] 43 A 53 51 e il
CHD AR G2 Xe ) 33X P FhOBCST HE ] L E R R/ R
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KA 13.6 (MPa (2000psi)
i 449°C (722K)

H, % 28 SLPM

LHSV 0.5 h™!
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Table 1 Propcrties of Cold Lake
Yacuum Bottoms (+430C)

Distillation (Wt%)
IBP-525C 24
+525C 76

Elemental Composition (Wt%)

Carbon 83.6
Hydorgen » 9.7
Nitrogen 0.8
Sulfur 5.9
Oxygen -
H/C 1. 39
Metals (ppm)
Vanadium 238
Nickel 108
Tom 63
TLC/FID Class Composition (wt%)
Hydrocarbons 75.0
Asphaltene 25. 0
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Table 2 (HC)*Product Yields

product Yield Wt% on Product

C—C, C;—C, H.S IBP--195C 195—350C 350—-5257C +525C
this work*® 6. 00 1. 90 4. 10 1! 16. 00 28. 50 36.50 7. 00
previous work " " 3. 91 0. 55 2.33 ! 4.23 25.51 34. 81 28. 65
note ;mian operating conditions N
* 450°C 2000psi 0. 53h, "'LLHSV 28slpm H; flow rate
* % 455°C 2500psi 0. 50h; "!LHSV 28slpm H; flow rate
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LEEFTRITHN76%. ﬁﬁ‘%%%*ﬁiﬂléfgﬂgo
X —d i AR 3 PERT T R RO
RABFIEDUE, MO0 AR 3 PRIET 5 T LA RTAY
25 R (Lewkowicg 1 T. Cyr. ,1992),

Table 3 Henry Constants at Reaction Conditions

Henry Constants of
Components
this work™ previgus work " *

Hydrogen 2. 5453 3. 0654
methane 2. 0421 2.3228
ethane 1. 6406 1. 7616
propane 1. 3611 1. 4254
i-butane 1. 2222 1. 2079
n-butane 1. 1500 1. 1511
i-pentane 1. 0000 0.9578
n-pentane 0. 9600 0. 9429
n-hexane 0. 8000 - 0.7775
H2S 1.4211 1. 4749

note . main operating conditions
* 450C  2000psi
* % 455'C  2500psi
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Table 4 Estimated Reactor Hydrodynamic Parameters

this work Previﬁus
first test |second test | work run 2
vy m/s 1.55e-4 1.36e-4 4. 7T6e-4
Ug m/s 5. 86e-2 5.92e-2 3. 35e-2
Pa 9.92e-2 1/4%e-1 0.70
Py 15.76 15.12 8. 30
& 0.33 0.35 0. 27
Kew s 2.05e-2 2.5%9e-2 0.02
H 2.57 2.32  |2.60
C* /g mol/m? ]9.26 9.51
ka st 1.83e-2 1.95e-2
K. 1.52e-3 1.53e-3
LHSV h;* 0.33 0.48

note: * the gas phase parameters of this work were estimated
using the same Xenon tracer test data with different lig-

uid phase parameters.
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Figure 1 Schematic of bitumen upgrading
reactor for tracer studies
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Figure 2 First Xenon Tracer Test
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Figure 3 Second Xenon Tracer Test
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Figure 4 First lodine Tracer Test
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Figure 9 First Xenon Tracer Data Fitting Results
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Figure 10 Second Xenon tracer Data Fitting Results
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