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Abstract

TE 162354

Pyrene is one type of polycyclic aromatic hydrocarbons (PAHs) composed of
four benzene rings. Pyrene of natural and anthropogenic sources is one of the toxic,
mutagenic PAHs listed by the US EPA as a priority pollutant. Pyrene accumulates n
soil resulting in serious soil contamination problems.

In this work we study the biological degradation of pyrene enhanced by
ozonation. Ozone as a powerful oxidant dissolves in water and degrades pyrene by
breaking bond of benzene rings rapidly to form oxygen aldehydes and carboxylic
acids compounds. When concentration of dissolved ozone is high enough, aldehydes
and carboxylic acids is further oxidized to smaller molecular hydrocarbon
compounds, which are biodegradable. With the presence of oxygen and these
compounds which dissolve in water easily than pyrene, the bioactivity of
microorganisms are expected to be enhanced. In the first part we examined the
oxidation of pyrene by ozone. Ozone was produced tay 2 g/h ozone generator and
introduced into the column 1 inch in diameter, 10 inéh in height and Qaried the
volumetric flow rate ranging from 0.5 to 6.0 L/min. The column was packed with 50 g
Hydrotron (Clay pellet style Grow rocks) soaked by pyrene at the concentration of
3165 mg/kg and filled with 140 mL water to submerge the upper level of Hydroton.
The experimental results revealed that pyrene was 42-63 wt% oxidized related to
volumetric flow rate of ozone. At the volumetric flow rate at 6.0 L/min for 2 h we
found that COD was as high as 124 mg/L which was considered to-be comprised of
intermediate products biodegradable easier than pyrene. 60 % COD was biodegraded
by Mycobecterium sp. within 2 days.
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