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Old and Emerging Organohalides Imperil Health and Ecosystem    
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A Highly Desirable Approach Targeting Organohalide Pollution   
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biochemical process of dehalogenation  reductive dehalogenase and its catalytic site 

experimental demonstration: cob(I)alamin catalyzes dehalogenation 

Further Mechanism: Unknown, experimental bottleneck 



Quantum Chemical Study I 
Electron Density Unravels Distinct Electron Transfer in Bacteria 

Zhang, S.; Wondrousch, D.; Cooper, M.; Zinder, S. H.; Schüürmann, G.; Adrian, L. Anaerobic Environ. Sci. Technol. 2017, 51, (7), 3714-3724. 
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Quantum Chemical Study II 
Interaction Mode Between Organohalides and Cofactor of RDase  

93 chemicals, 5 compound classes, validated by experimental 
pathways with Dehalococcoides 

 
Electron Transfer: 3dz2  *C-X  

Zhang, S.; Adrian, L.; Schüürmann, G. Environ. Sci. Technol. 2018, 52, (4), 1834-1843. 
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Quantum Chemical Study III 
Outer-Sphere ET Does Not Underpin Microbial Dehalogenation 

Free Energy Barriers: 334 reactions  20 kcal/mol 
The Rest 2 Reactions: no ET 

Zhang, S.; Adrian, L.; Schüürmann, G. Environ. Sci. Technol. 2020, 54, (24), 15751-15758. 
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Environmental Significance 

 Guide Dehalogenation Experiments (e.g., dehalogenation potential and pathway 

prediction, substrate selection and cell cultivation ) 

 Provide Theoretical Basis for Respective Bioremediation (e.g., feasibility 

assessment, strain selection, remediation strategy optimization) 

Quantum Chemical Computations Facilitate  

Emerging Pollutant Control and Management 
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