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Abstract

Methods for detection of Polychlorinated biphenyls (PCBs) rely upon detecting the individual congeners by gas chromatography with electron-capture detection.  The sensitivity of this procedure for detecting total PCB contamination is therefore limited by the ability to detect an individual congener.  In addition, several other chlorinated hydrocarbons, such as pesticides, interfere with this method.  Many attempts have been made to increase the sensitivity of PCB detection by converting the various congeners to a single species.  Two procedures in particular have been investigated.  The first is to completely chlorinate the various congeners and convert all of them to decachlorobiphenyl.  The second is to convert the PCBs to biphenyl by dehalogenation.  The objective of this study is to determine whether the treatment of PCBs with sodium borohydride (NaBH4), with an aluminum chloride (AlCl3) catalyst, will dehalogenate PCBs for a rapid and more sensitive assay.  The dehalogenation reaction and analysis of the PCB mixture was carried out by treating either Aroclor 1254 or Aroclor 1260 with NaBH4 and AlCl3 in acetonitrile as the solvent followed by heating.  The reaction products were identified using UV–visible spectrophotometry.  Dechlorination of Aroclors was detected in samples treated with both NaBH4 and AlCl3 as indicated by a comparison of the various UV spectra.   Treatment with NaBH4 by itself did not bring about this change in the spectrum.  The presence of both NaBH4 and AlCl3 as a catalyst was necessary to produce the spectral change.  The use of this technique to dehalogenate PCBs as a means of providing a more sensitive method of detection and analysis is worthy of further investigation.

Selected References

Borlakoglu, J.T., and K.D. Haegeles. 1991. Comparative aspects in the bioaccumulation,           

metabolism, and toxicity of PCBs. Comp. Biochem. Physiol. 100:327-338.

Kimbrough, R.D. 1995. Polychlorinated biphenyls (PCBs) and human health: an update. Crit. Rev. Toxicol. 25:133-163.

Safe, S.H. 1994. Polychlorinated biphenyls (PCB): Environmental Impact, Biochemical and Toxic Response and Implications for Risk Assessment. Crit. Rev. Toxicol. 24:87-149.

