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Introduction

Hypothesis

•

Extrapolation of biodegradation kinetics from laboratory
experiments to environmental conditions is challenging.

•

The biodegradation kinetics vary with the origin of test
inoculum (Birch et al 2017) and realistic environmental
temperatures deviate from standard test temperature.

•

Data are needed to support or challenge the
applicability of the Arrhenius equation for extrapolation
of biodegradation rate constants between temperatures.

•

Increased test volumes will increase the number of
degrader organisms, which in turn might shorten lag
phases and increase rate constants.

A

B

D

1) Biodegradation kinetics depend on test
temperature and inoculum origin temperature.
C
2) A test volume of 13,5 mL is sufficient for the

biodegradation kinetic testing of most substances,
but larger volumes might be necessary for some
chemicals.

Methodology
Analysis

European river sampling sites:
Gudenåen, Denmark: 2.7oC

Danube, Austria: 12.5oC

Guadalquivir, Spain: ~20oC

Biodegradation at
varying temperatures
January 2019

April 2019

Analysis

Late summer 2019

Passive dosing

Composed mixture of 45
hydrocarbons is loaded in silicone
rods, and equilibrated with ultrapure
water.

The water is diluted (1:20)
with river water and roll in
gas-tight vials for up to 28
days. Concentration level: ngµg/L. Azide poisoned abiotic
controls are included.
Is performed at site
temperature, 12⁰C & 20⁰C.

Fully automated HS SPME
sampling is carried out on each
test system followed by GC-MS.

Biotic/abiotic peak area ratio
(n = 3) is plotted against
measuring time point and
modelled using a one phase
decay with plateau model.

Birch et al 2018

Preliminary findings and expected outcome

Biodegradation kinetics of >30 chemicals at site
and standard test temperature for 3 European
rivers.
Extraction and DNA sequencing will be conducted.

We envision two scientific papers:
1) The temperature effects on biodegradation
kinetics and biodegradation testing.
2) Comparison of impact of (i) inoculum origin,
(ii) test volume and (iii) test temperature on
the obtained biodegradation kinetics.

Biodegradation of phenanthrene in natural Danish inoculum tested at 3 temperatures:
First-order degradation model (solid lines) fitted to experimental biodegradation data
(n=3 ±SEM).

Acknowledgement: We are grateful to Hanne Bøggild for technical assistance, and to the CONCAWE Ecology group and David Saunders for their technical and scientific input.
Birch, H, Hammershøj, R, Comber, M & Mayer, P (2017): Biodegradation of hydrocarbon mixtures in surface waters at environmentally relevant levels – Effect of inoculum origin on
kinetics and sequence of degradation. Chemosphere (184) 400-407
Birch H, Hammershøj R & Mayer P (2018): Determining Biodegradation Kinetics of Hydrocarbons at Low Concentrations: Covering 5 and 9 Orders of Magnitude of Kowand Kaw. Environ
Sci Technol (52) 2143-2151.

