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In this paper, the rheological behaviors and non-Newtonian characteristics of maltenes which is effected by hydrocarbon solvent
type, solvent mixing ratio, temperature and shear rate was measured and compared with oil sands bitumen. Maltenes was made
by SDA (solvent deasphalting) method from oil sands bitumen. Oil sands bitumen had apparent viscosities of 800~ 150000
mPa - s measured at a shear rate of 50 sec” in the range of 25~85 C and showed yield stress of 0.1~0.3 Pa at the temper-
atures below 35 C. All the oil sands bitumen and maltenes exhibited a shear-thinning, i.e. pseudoplastic behavior and apparent
viscosity of maltenes decreased with decreasing carbon numbers of hydrocarbon solvent. The change in apparent viscosity with
temperature could be described by the simple Guzman-Andrade equation, and maltene viscosities were decreased as the mixing
ratio of n-pentane was raised. Also, all maltenes approached to Newtonian fluid as temperature were increased. the degree of
pseudoplasticity was enhanced with decreasing carbon number of solvent.
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Table 1. Properties of Athabasca Qil Sands Bitumen
Analysis Item Results Remarks
Elemental analysis [wt.%)] C: 825 H: 11.7 N: 03 S:55
Calorific value [kcal/kg] 9950 High heating value
Boiling point distribution [C] 206 ~745 ASTM D 2887
MCR content [wt.%] 14.48 ASTM D 4530
Heavy metal content [ppm] Ni: 105 V: 195
. . . . Temp. range
Viscosity [mPa - s] 240~46400 [ 35~100 C ]
API specific gravity 8.18 ASTM D 287, KS M 2002
. Saturates / Aromatics / Resins / Asphaltenes
0,
SARA analysis [wt.%] 9.0 /523/258/ 129
2 200~410 K9] 2% H oA Athabasca 23733} Maya 2ol of
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Figure 1. Flow chart about preparation of maltenes from oil sands
bitumen.
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Figure 2. Viscosity behavior of oil sands bitumen with temperatures.
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Figure 3. Yield stress measurements of Athabasca oil sands bitumen
at different temperatures.
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Figure 4. Dependence of apparent viscosity of oil sands bitumen and
maltenes on temperature.
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Figure S. Effect of temperature on the apparent viscosity of oil sands
bitumen and maltenes.
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Figure 6. Effect of solvent mixing ratio on the apparent viscosity of
n-Pentane maltenes with temperatures.
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