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e B ogE (3530) : Low (28 kHz) and high (200 kHz) frequency sonication combined
with hot water treatments at 45 and 85°C were investigated to assess the effects of
different ultrasound frequencies and water temperatures on the recovery of bitumen from
oil sand. A mechanical stirrer was also used to compare the efficiency of separation.
Bitumen recovery tests were performed under argon, air, and nitrogen atmospheres.
Sonication at 200 kHz was shown to recover bitumen effectively from oil sand at 85°C. For
low temperature (45°C) solutions, only sonication at 28 kHz could recover bitumen from oil
sand, demonstrating that sonication at 28 kHz can effectively breakdown the oil sand
aggregates into a suspension. Hydrogen peroxide was also used to confirm the positive role
for bitumen recovery. The role of highly concentrated H202 (>100 ppm) to recover bitumen
during sonication was investigated. Hydrogen peroxide formed a bubble around the
bitumen, which made it rise more easily to the solution surface during sonication. The
result showed a good recovery rate of bitumen.
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Fig.2 Bitumen recovery rate and purity
under sonication in hot water at 45°C for
15 min in air, Ar, or Oz atmosphere.
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Fig.3 Bitumen recovery rate and purity
under sonication in hot water at 85°C for
15 min in air, Ar, or Oz atmosphere.
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Fig.4 Bitumen recovery rate and purity
under sonication or stirring in hot water at
85°C for 15 min with and without H20q
addition in Ar. Numbers over individual
bars indicate the purity of recovered
bitumen.

Fig.5 Appearance of oil sand in hot water
at 85°C (a) without H202 addition and (b)
with H2O:2 at 1000ppm.
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Fig.6 Bitumen recovery rate and purity
under 200 kHz sonication in hot water at
85°C for various sonication times with
H20: (1000ppm) addition in air or Ar
atmosphere. Numbers over individual bars
indicate the purity of recovered bitumen.
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