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The widespread release o f PCBs into the environment presents a serious problem due to 
their persistence and toxicity. Ionizing radiation, such as gamma rays and high-energy 
electron beam, is remarkably effective in dechlorinating PCBs into biphenyls. The 
kinetics o f the reductive dechlorination of PCBs in aqueous and aqueous micellar 
solutions and in transformer oil is being studied by pulse radiolysis and steady-state 
radiolysis. In aqueous micellar solutions, dichloro-, tetrachloro-, and 
decachlorobiphenyl congeners were solubilized in water using a commercially available 
non-ionic surfactant, Triton X-100, and subsequently pulse irradiated by electron 
accelerator using optical detection method. The reaction rate constant between 
dechachlorobiphenyl and aqueous electrons eaq*_, and Triton with eaq*~ in the 2 % Triton 
solution, were measured as 2.6 x 109 Lm oI'V1 and 1.2 x 107 LmolTs’1, respectively. We 
have also measured in aqueous solutions, the reaction rate constant o f eaq*~ with 
dichlorobiphenyl as 3.8 x 109 Lm ol'V 1. In aqueous-propanol, the reaction rate constants 
o f eaq*~ with dichlorobiphenyl, tetrachlorobiphenyl, and dechachlorobiphenyl are 2 x 
109 L m o f's '1, 3 x 109 L m of's '1, and 7 x 109 L m ol'V 1, respectively.
In addition to the presence of PCBs as high-dielectric component, transformer oil 
contains many aromatic hydrocarbons; the most abundant being biphenyl, fluorine, and 
phenanthrene. Solvated electrons formed by irradiation of the oil react either with PCB 
to lead to dechlorination or with the aromatic hydrocarbons present in the oil to form 
radical anions. These species are shown to transfer an electron to chlorinated biphenyls 
relative rapidly, leading to dechlorination. The rate constants for several such reactions, 
determined in 2-propanol solutions, are in the range of 107-108 Lm of’s’1. These rapid 
reactions explain why PCB can be dechlorinated in oil despite the formation of biphenyl 
as radiolysis product that reacts rapidly with solvated electrons.
Our study has shown that the oxidizing powers of ionizing radiation are of little value in 
the remediation o f PCBs due to the high concentration of other organic species 
necessarily present. However, radiation-induced reductive reactions are extremely 
effective for PCB remediation.


