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Background/Objectives. Chlorinated solvents are one of the most commonly found perilous
organic compounds in soil and groundwater in contaminated sites. Compound-specific isotope
analysis (CSIA) is an innovative approach that can provide unique information about the source
and the fate of organic contaminants in the subsurface. In recent years, researchers showed the
potential of utilizing dual element isotope approach to better understand the transformation
mechanisms and degradation pathways of these compounds in the field. However, the dual C-H
isotope patterns during biodegradation of many predominant groundwater contaminants such
1,2-dichloroethane (1,2-DCA) are still unknown.

Approach/Activities. Recent analytical advancements in H-CSIA have opened new
possibilities and enabled consultants and researchers to start employing hydrogen isotope data
in their case studies along with carbon and chlorine. In this laboratory study, dual C-H isotope
fractionation patterns were investigated during aerobic and anaerobic biodegradation of 1,2-
DCA by different microbial strains and enrichment cultures harboring different bacteria.

Results/Lessons Learned. The anaerobic dihaloelimination of 1,2-DCA showed secondary e"
values of -60.7 £ 2.9%. and -81.5 * 9.1%. for Dehalococcoides and Dehalogenimonas-
containing cultures, respectively. In contrast, the aerobic hydrolytic dehaogenation (Sn2)
exhibited a much lower and similar secondary e* values for both experiments with Ancylobacter
and Xanthobacter strains (-29.2 + 2.0 and -31.7 * 4.1%., respectively). The highest e" value was
observed for C-H bond oxidation by Pseudomonas strain DCAL (-87 + 13%o) which is in
agreement with a primary H isotope effect. Combined with carbon, these different hydrogen
isotope effects resulted in distinct C-H isotope correlations (A&'3C/A&2H) in a dual isotope plot:
0.55 + 0.01 and 0.282 + 0.008 for dihaloelimination, 1.1 + 0.1 and 1.3 £ 0.2 for hydrolytic
dehalogenation, and 0.035 + 0.006 for C-H bond oxidation. This result illustrates the potential of
a dual C-H isotope approach to elucidate biodegradation pathways of 1,2-DCA in the field.





