Wabiska Heavy

Origin
Alberta, Canada

Physical Properties

Wabisca Heavy
% Weathered (w/w)

0% 10.7%
Evaporation Equation
Sulphur Content (w/w) 4.7 5.0
Water Content (w/w) 5.6 3.2
Flash Point (°C) 151 164
Pour Point (°C) -6 3
Density (g/mL) 0°C 1.0109 1.0158
15°C 0.9572 1.0069
API Gravity 16.3
Dynamic Viscosity (mPass) 0°C 1.01 E+6 2.97 E+6
15°C 1.28 E+5 2.79 E+5
Emulsion Formation Stability Entrained Entrained
Tendency and Stability Complex Modulus (Pa) 729 1310
Water Content 14.9 11.7
Chemical Dispersability (using CoreExit 9500) <10% <10%
Surface Tension 0°C NM NM
(mN/m) 15°C NM NM
Interfacial Tension 0°C NM NM
(Oil/Water, mN/m) 15°C NM NM
Interfacial Tension 0°C NM NM
(Oil/33%0 Bring, mN/m)  15°C NM NM

NM: Not Measurable
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Wabiska Heavy

Boiling Point Distribution

Wabisca Heavy
Temperature (°C)

Yield on Crude 0% 10.7%
(cum. wt. %) weathered weathered

IBP 179 217
5 249 271
10 282 299
15 306 318
20 324 335
25 340 350
30 355 364
35 368 377
40 381 391
45 395 404
50 408 417
55 420 429
60 432 441
65 443 452
70 454 464
75 466 476
80 478 489
85 490 500
90 503 511
95 516 521
99.5 531 532
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Wabiska Heavy

Hydrocarbon Groups

Wabisca Heavy
Concentration (%0)

0% 10.7%
Component weathered weathered
Saturates 41.3 41.3
Aromatics 31.8 23.0
Resins 275 38.3
Asphaltenes 8.6 8.4

Volatile Organic Compounds

Wabisca Heavy
Concentration (mg/g oil)

0% 10.7%
weathered weathered
Benzene ND ND
Toluene ND ND
Ethylbenzene 0.002 ND
meta- and para-Xylene 0.004 ND
ortho-Xylene 0.001 ND
YBTEX 0.007 ND
Isopropylbenzene ND ND
Propylbenzene ND ND
3- and 4-Ethyltoluene ND ND
1,3,5-Trimethylbenzene ND ND
2-Ethyltoluene ND ND
1,2,4-Trimethylbenzene ND ND
1,2,3-Trimethylbenzene ND ND
> Cs-Benzenes ND ND
Isobutylbenzene ND ND
1-Methyl-2-isopropylbenzene ND ND
1,2-Dimethyl-4-ethylbenzene ND ND
Amylbenzene ND ND
n-Hexylbenzene ND ND
BTEX + Y Cs-Benzenes 0.007 ND
All Target Alkyl-benzenes 0.007 ND

*Note that Y Cs-Benzenes includes eight isomers.
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Wabiska Heavy

n-Alkane Distributions

Wabisca Heavy
Concentration (mg/g oil)

0% 10.7%
n-Alkane Component weathered weathered
n-Cg ND ND
n-Cy ND ND
n-Cio ND ND
n-Cyy ND ND
n-Cyp, ND ND
n-Cys ND ND
n-Cis ND ND
n-Cis ND ND
n-Cis ND ND
n-Cy7 ND ND
Pristane ND ND
n-Cgg ND ND
Phytane ND ND
n-Cig ND ND
n-Cy ND ND
n-C,; ND ND
n-C,, ND ND
n-Cys ND ND
n-Cy ND ND
n-Cys ND ND
n-Cye ND ND
n-C,; ND ND
n-Cyg ND ND
n-Cyg ND ND
n-Cxo ND ND
n-Cs; ND ND
n-Cs ND ND
n-Cas ND ND
Nn-Cay ND ND
Nn-Css ND ND
Nn-Csg ND ND
n-Csy ND ND
n-Csg ND ND
n-Csgy ND ND
n-Cuo ND ND
> n-Alkanes ND ND
Diagnostic ratios
C17/PRISTANE NA NA
Ci1s/PHYTANE NA NA
PRISTANE/PHYTANE NA NA
> 0dd Alkanes NA NA
> Even Alkanes NA NA
CPI NA NA
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Wabiska Heavy

Wabisca Heawy
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Wabisca Heawy, 10.7% weathered
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n-Alkane Distributions for Wabisca Heavy
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Wabiska Heavy

PAH Distributions

Wabisca Heavy
Concentration (ug/g oil)
0% 10.7%
Alkylated PAHs weathered weathered
Naphthalene CO0-N 0.00 0.00
C1-N 0.00 0.56
C2-N 0.00 2.83
C3-N 134 11.0
C4-N 84.0 80.4
>N 97.4 100
Phenanthrene Co-P 224 17.8
C1-pP 445 335
c2-p 278 222
C3-P 324 252
C4-pP 239 183
>P 908 708
Dibenzothiophene C0-D 0.88 0.00
C1-D 10.3 0.00
C2-D 95.9 78.0
C3-D 223 180
>D 330 258
Fluorene CO-F 0.69 0.57
C1l-F 15.1 10.3
C2-F 66.5 48.3
C3-F 119 90.0
>F 201 149
Chrysene C0-C 5.81 4.33
C1-C 37.6 29.5
C2-C 711 53.1
C3-C 65.9 51.8
>C 180 139
> alkylated PAHs 1718 1348
2-m-N:1-m-N NA 0.57
(3-+2-)/(4-/9-+1-m-phen) 131 1.27
4-:2-/3-:1-m-DBT NA NA
(C2D/C2P):(C3D/C3P) 0.35:0.69 0.35:0.71
CON:C1N:C2N:C3N:C4N 0.00:0.00:0.00:0.10:1.00  0.00:0.01:0.04:0.14:1.00
SN:YP:YDBT:YF:5C 0.11:1.00:0.36:0.22:0.20  0.13:1.00:0.36:0.21:0.20
EPA Priority PAHs
Biphenyl 0.00 0.00
Acenaphthylene 0.00 0.00
Acenaphthene 451 3.09
Anthracene 2.84 2.33
Fluoranthene 4.26 3.37
Pyrene 114 9.33
Benz(a)anthracene 2.86 2.08
Benzo(b)fluoranthene 3.90 3.10
Benzo(k)fluoranthene 0.24 0.35
Benzo(e)pyrene 5.02 3.97
Benzo(a)pyrene 2.03 1.83
Perylene 4.49 3.54
Indeno(1,2,3cd)pyrene 1.29 0.85
Dibenzo(a,h)anthracene 0.00 0.00
Benzo(ghi)perylene 2.53 211
> EPA Priority PAHs 45.4 36.0
> PAHs 1763 1384
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Cther EPA Priority PAHS
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Wabiska Heavy

Biomarker Distributions

Wabisca Heavy
Concentration (pg/g oil)

Biomarker 0% 10.7%
weathered weathered

c21 20.3 16.5
C22 10.2 8.31
C23 61.9 514
C24 315 26.0
Ts 18.7 16.2
Tm 59.1 47.3
C29 144 118
C30 170 139
C31(S) 79.1 65.1
C31(R) 58.2 47.2
C32(S) 53.0 445
C32(R) 39.0 32.7
C33(S) 41.3 334
C33(R) 26.9 22.5
C34(S) 31.0 26.5
C34(R) 20.2 16.3
C35(S) 375 30.6
C35(R) 23.8 20.7
C27ap steranes 138 114
C28a3P steranes 104 85.4
C290.3p steranes 181 146
> Biomarkers 1348 1108
Diagnostic ratios

C23/C24 1.97 1.98
C23/C30 0.37 0.37
C24/C30 0.19 0.19
C29/C30 0.85 0.85
C31(S)/C31(R) 1.36 1.38
C32(S)/C32(R) 1.36 1.36
Ts/Tm 0.32 0.34
C27aBB/C29a3B 0.76 0.78
C30/y(C31...C35) 0.41 0.41
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