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Characterization by the use of 3/Cl, 13C and ?H -
Compound-Specific Isotope Analysis (CSIA), Biological
Molecular Technigues (BMTs) and Numerical Modeling
of a Site Contaminated by Monochlorobenzene.

M. Marchesi (Politecnico di Milano, Isotope Tracer Technologies Europe Srl Milano, Italy), I. Pietrini (ENI Group,
Milano, Italy), M. Antelmi, L. Alberti (Politecnico di Milano, Milano, Italy), T. Stella, A. Franzetti (Universita Statale
di Milano-Bicocca, Milano, Italy), D. Antonelli, F. de Ferra, G. Carpani (ENI Group, Milano, Italy), R. Aravena,
(University of Waterloo, Waterloo, Canada) and O. Shouakar-Stash (Isotope Tracer Technology Inc, Canada).
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APPROACH
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| MCB and CSIA
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N RESULTS (1): Aerobic biodegradation
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N RESULTS (2): Anaerobic biodegradation

pure culture

Dehalococcoides
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ANALYTICAL ADVANCEMENTS
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3) A continuous-flow method was developed for
2H-CSIA; 6%H values were measured with an
analytical error of £ 4 %o (similar method as for
Shouakar-Stash and Drimmie, 2013).
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37 Cl CSIA method development (Waterloo, Canada)
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N 37 Cl results for aerobic
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37 Cl and 12 C (dual isotope approach) and BMTs
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| LABORATORY RESULTS —
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FIELD RESULTS
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13C-CSIA results
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37CI-CSIA results
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37CI-CSIA results
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CSIA results

ug/L 613C %o 637Cl %o 62H %o | Sourcel% | Source2 % | Biodegradation %

P-10 1050 -39,1 3,4 63 100 -

P-6 2950 -39,9 3.5 59 100 -

P-5 205 -40,4 3,2 60 100 .

P-3 282 -38,1 3,0 90 10 -

P-2 72 -36,4 2,6 55 80\95 5\20 -

P-1 115 -33,7 2,4 25 60\80 20\40 40 - 85 %
P-8 735 -24,4 -1,6 -91 100 65 %
P-9 1530 -25,3 -2,3 -91 100 -
P-86 188 -25,7 -1,3 100 75 %
B-28 670 -25,7 -1,5 -96 100 70 %
B-53 14 -25,2 -1,9 100 45 %
B-27 12 -24,6 -1,3 100 75 %
P-84 5 -25,5 -0,7 100 95 %
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MODELING
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MULTIDISCIPLINARY APPROACH
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| CONCLUSIONS

1) 3’Cl and ?H CSIA methodology
was developed for MCB

2) measurable ¢ for 3’Cl were estimated for
aerobic biodegradation of MCB

3) 37Cl coupled with 3C and ?H was applied for sources
apportionment and natural attenuation evaluation at a
contaminated field site

4) Additonal tools such BMTs, modeling, multilevel
sampling were also developed
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