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Sorption, Recovery and Recycling of Heavy Oil
by Using Carbonized Fir Fibers

FREER T, JIEEH T, A Ml T
Michio Inagaki, Akihiro Kawahara and Tsuyoshi Hayashi

Abstract Fibrous component in fir tree was separated and carbonized to 900 °C in inert
atmosphere. Carbonized fir fibers thus prepared were found to have very high sorption capacity

for heavy oils, both less viscous grade-A and viscous grade-C oils, which showed very strong
dependence on bulk density of fir fibers. Heavy oil sorbed could be recovered from carbonized

fir fibers with high efficiency as about 90 % by either filtration under suction or washing with
n-hexane. Sorption capacity showed a reduction with cycling of sorption and recovery to about

60 % of the first cycle. Viscous grade-C oil could be recovered by less viscous grade-A oil, a
mixture of grade-A with grade-C being called grade-B oil. Adsorption of water, particularly sea
water by 900 °C-carbonized fir fibers was very small in comparison with sorption capacity for heavy

oils. The mousse-like mixture of grade-C heavy oil with water was sorbed into carbonized fir fibers,

although sorption rate became a little slower.
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Fig. 1 ~ SEM micrographs of fir fibers carbonized at 900 °C for 1 h.
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Fig. 2 Sorption capacity vs. bulk density of carbonized fir fibers.
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Fig. 3  Sorption curves for carbonized fir fibers with Fig: 4  Sorptivity Ksvs. bulk density of carbonized fir fibers.

different bulk density for grade-A heavy oil.
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Fig. 5 Sorbed and recovered amounts of heavy oil from carbonized fir fibers
with different bulk densities by filtration under suction.
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8) For grade-A heavy oil b) For grade-C heavy oil
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Fig. 8 Dependences of relative sorption capacity S/S;« and recovery ratio R/S on recycling times

with n-hexane washing for carbonized fir fibers with different bulk density.
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Fig. 9  Sorbed and recovered amounts of C-grade heavy oil from carbonized fir fibers by washing with A-grade heavy oil.
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