TOPIC 6 : Monitoring and R&D programmes after a
pollution

Mr Jacek Tronczynski

STUDY OF THE CHEMICAL AND WEATHERING FINGERPRINTS OF THE
ERIKA OIL AND CHARACTERISATION OF PAH CONTAMINATION IN
GASCOGNE GULF
My Jacek Tronczynski
IFREMERyr- Rue de I'lle d’Yeu, B.P. 44311 Nantes Cedex 3, France
Tel. +33(0) 240374136 - Fax. + 33 (0) 240 37 40 75 -jtronczy@ifremer.fr
Secondary authors : K. Moisan, C. Munschy, I. Truquet, L. Dugrais and G. Billard

ABSTRACT

The important oil spill and the grounding of oil or of its derivatives on the coasts, owing to an accident like the
Erika wreck, produce an important contamination of all the parts of the marine ecosystems by hydrocarbons.
The follow-up of this chemical contamination represents an important and complementary element of the actions
of research and monitoring which aim at evaluating sanitary risks, damage and ecological consequences of such

an accident.

A detailed chemical characterization of the composition of the fuel oil from the Erika and follow-up of the
weathering of fuel oil grounded in coastal areas (intertidal rocks) were begun. These studies are the first stage
and supply a reference to follow the evolution of the contamination by hydrocarbons of all the biotic and abiotic

parts of the coastal areas of the northwestern Atlantic.

The analysis results supply fingerprints, features of the Erika fuel oil. These prints were obtained in the 4
chemical cuts of fuel oil of increasing polarity (F1 to F4) made by high resolution gas chromatography
connected to low resolution mass spectrometry (CPG-SM). The subtle separation of the complex mixture of
compounds, before the analysis CPG-SM (by chromatography of absorption), allows a better identification of the
individual compounds. | So, we could identify in the cuts 3 and 4 the occurrence of carbazole (nitrogenated
aromatic heterocyclic structure) and its alkyl derivatives (methyl, bimethyl, trimethyl) in the Erika fuel oil. Cut
1 mainly contains aromatic aliphatic hydrocarbons of low molecular weight and the cut 2 essentially contains
Polycyclic Aromatic Hydrocarbons (PAH). To date, the quantitative analyses of the PAH in the cut 2 of the oil

fuel allowed to quantify the concentrations in more than 190 individual compounds. Those represent about a
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fraction of 3,3 % of the fuel oil weight. However, the 16 PAH usually analysed represent only 0,3 % of the fuel
oil weight. Besides, it is important to clarify that the formal identification and quantification of PAH require the
use of the standards of the pure compounds. Sometimes, there are not or they are very expensive. For several
compounds, the identification of the PAH in our analyses is made only by the determination of their molecular
weights in CPG-SM. For an important number of compounds, the quantification is relative to the standards of

quantification used.

The follow-up of the weathering of the PAH of the Erika fuel oil was done with sampling frequency of a
sampling per month since December 1999, that is to say since the first oil slicks had grounded on the coasts.
The analytic adjusting was developed to be able to characterize quantitatively the PAH present in the oil fuel on
the rocks. Indeed, the sampled fuel oil contains water and numerous solid debris (particles of rocks, of sand, of
algae, and of sediments). This occurrence can induce an error if the results are expressed in mass weight of fuel
oil. The results show that this residue in the fuel oil samples significantly fluctuates and can reach more than 40

% in the weight of the sampled fuel oil.

The analysis results of the PAH reveal a loss of these compounds in the samples taken in December 1999 on the
rocks or on the beaches when compared to reference fuel oil (sample of Erika oil fuel from the refinery of
Flandres at Dunkerque, sent by the CEDRE). This loss was produced between the moment of the oil spill after
the disaster (December 12" 1999) and the date-of the first sample in the oil slick grounded at Batz-sur-Mer
(December 27™ 1999). The percentage of loss according to the molecular weight shows a significant linear
regression. We see losses more important for the compounds with a low molecular weight and the reduction of
the loss percentage for the compounds with a high molecular weight. The alkyl compounds have a more
important loss percentage because they are present in a high quantity in the lightest compounds. The main
causes of reduction of the concentrations probably were the solubility and the evaporation of the compounds
during the first hours and days after the wreck. The losses percentages, respect to the reference sample, are on

average at 18 % for the sum Z;4-PAH and 32 % for the sum XMe-PAH.

Besides, the results show that the concentrations of the total PAH in the samples of fuel oil taken in the grounded

oil slicks on-the-rocks between December 1999 -and May 2001 fluctuate relatively little. No significant
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reduction is observed after the grounding of oil on the rocks for the heaviest compounds from fluoranthene. We
probably observe a phenomenon of relative increase for the compounds from 5 aromatic nucleus. The low
evolution of the composition of the PAH of the fuel oil in time is also revealed by the examination of a few
geochemical indicators in the series of samples of the fuel oil. We notice that the geochemical indicators are
constant enough, showing that the relative evolution of the composition fluctuates little and that these indicators

possibly can be used to search Erika fuel oil fingerprints in the contaminated samples.

Finally, we emphasize that the quantitative analyses of fuel oil that we have done are necessary to get a mass
balance of the PAH spilled in the environment. The follow-up of the qualitative and quantitative evolution of
the compounds and the use of geochemical indicators allow to discriminate the chronic contamination of the
coastal environment that existed before the wreck from the new contamination caused by the Erika oil spill.
Finally, the identification and the precise quantification of hydrocarbons contribute to the drawing-up of a

toxicological profile of the fuel oil.
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