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Effect of Lithology on the Efficiency of the Hot Water-Based Extraction for Qil Sand Bitumen:
A Case Study on Qil Sands from Houba Sichuan and Tumuji Inner Mongolia
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Abstract: Oil sand is a kind of unconventional fuel resource. The hot water-based extraction is the most common way to
recover bitumen from oil sands. In this research the oil sand samples from Houba Sichuan and Tumuji Inner Mongo—
lia  were conducted using the hot water-based extraction method. Microscope observation XDR analyses specific surface
area and pore volume of oil sands were applied to qualify the lithology of different samples. The bitumen recoveries of the
hot water-based extraction were correlated to the lithologic characters of the oil sands. The result shows that factors such
as contents of clay minerals cementation manner and degree grain sizes of minerals and the degree of weathering may
affect the bitumen recovery efficiency from oil sands using the hot water-based extraction. These factors should be taken in—
to account in process design for bitumen recovery from oil sands.
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Fig.1 Lithologic profile of the oil sands at Tumuji Inner Mongolia
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Table 1 Qil content and bitumen recovery
of oil sand samples ’
1 2 3 ’
D (0 (%) o
NMG- 5.16 22.8 0.13 3.7 26.6 2.2
54" 15.39 57.2 2.11 18.3 77.6 N .
e 2.2.1 DL AP R AL 25 R
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Table 2 Lithology of the oil sands from Tumuji and Houba
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Fig.2 Photographs of the oil sands under crossed polarizers ( Left column is for Tumuji right is for Houba)
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Table 3 Mineral composition of the oil sands
from Tumuji and Houba ( %)
NMG- 31.7 27.4 26.9 14.0 — —
NMG4 43.9 51.1 — 5.0 — —
NMG-5 48.8 43.4 3.0 4.8 — —
HB-DH-02  30.6 25.2 23.2 — — 21.1
HB-DH-438 15.1 38.9 17 — 5.1 23
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Fig.3 Relation between clay minerals contents

and gross recovery of bitumen
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5 IUPAC - ( Sing et al. 1985)
Fig.5 Types of sorption/desorption isotherms defined
by TUPAC ( Sing et al. 1985)
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Fig.4 Desorption isotherms of the oil sands

from Tumuji and Houba
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Fig.6 Distributions of pore volumes in the oil sands from Tumuji and Houba Tumuji ( left) ; Houba ( right)
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