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A study on microbiological degradation
of asphalt (IT)
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Abstract

Intermediate or low level radioactive waste is disposed underground after solidified wrth asphalt.
The assessment is essential on the stability of the asphalt in the subterranean environment. Asphalt,

a mixture of complicated hydrocarbons and related compounds is possible to be sensitive to
microbial attack in a long time storage. To assess the possibility of the microbial degradatron of
asphalt, In this study we made fractionation of asphalt with column chromatography and preliminary
experiments on the microbial growth on the fractwns of asphalt with newly isolated several
hydrocarbon-degrading bacteria. : o

1. Fractionation and characterization of asphalt

-Brown asphalt that was actually used for the containment of radroactrve waste was provided by
PNC for the present experiments. The asphalt was fractionated with the method recommended by the
Japan Petroleum Society. The results were, saturates: 20.3%, aromatics: 33.4%, resins: 21.6%,
asphaltenes: 24.7% (92.3% recovery). The percentage of resins or aromatics were higher than those
of the straight asphalt that was determined last year, This showed the clear difference in the nature
between straight asphalt and brown ones.

The UV-VIS absorption spectrum of each fraction was taken for the prehmmary characterization.
The each spectrum gave the following inferences.

1) The aromatic fraction may consist of aromatic hydrocarbons and the related compounds with a few
aromatic rings. . . ... - -

2) The resin fraction contains polar compounds w1th non- aromatrc structure, possibly wrth aliphatic
one.

3) The asphaltene fracuon was rich in polynuclear aromatic hydrocarbons with more than four
aromatic rings and the related compounds.

2. Isolation and selection of microbes capable of deterioration of asphalt and their incubation -

In addition of the conventional aromatic hydrocarbon degrading strains which were used last
experiments, new strains were isolated from the polluted marine and freshwater envrronment around
Kawasaki and Yokohama. .

Several strains were tested for thelr denrtrrfymg actrvmes Nearly half of the number of isolates had
an activity.

The denitrifying activity prov1ded considerable nitrogen gas formation with nutrient broth whereas
with model hydrocarbons, the gas evolution was very poor and more sensrtlve method for the
detection of the activity seemed necessary.

Work performed by Institute of Research and Innovation under contract with Power Reactor and

Nuclear Development Corporation.

PNC liaison : Waste Technology Development Division, Geological Isolation Technology Section,
Tadashi Mano

* . Biotechnology Department , Institute of Research and Innovation
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