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Abstract:
The addition of oxygen to the nitrogen carrier gas of a constant current electron capture detector (ECD)
is shown to provide greatly increased sensitivity to compounds having few and particularly only one
chlorine atom. As an example of this use, an improved analysis -procedure for methyl chloride in
ambient air is demonstrated. The enhancement of the ECD response of 32 simple chlorinated molecules
caused by the addition of oxygen to its carrier gas has been determined. The effects of size and
isomeric differences for alkyl, vinyl, allyl and phenyl chlorides and several chlorofluoromethanes are
reported. Oxygen doping is shown to be useful for compound identification since the magnitude of the
response enhancement varies greatly with compound type and is reproducible for a given compound. A
mechanism previously proposed is further developed here into a detailed model of instrument response.
It appears that gas-phase, relative rates of the reactions of o2- with chlorinated hydrocarbons can be
derived from ECD data obtained in the manner described here.

Many polycyclic aromatic hydrocarbons (PAHs) also possess greatly increased ECD response with
oxygen doping while the response of several other PAHs is only slightly increased. The basis of these
observations is discussed and mass spectrometry measurements of the negative ions formed in an
oxygen doped ECD are reported. Simple Hiickel molecular orbital theory is useful for predicting the
reactivity of the PAHs in the ECD, with and without added oxygen. It is suggested that the structure
dependent, oxygen caused response enhancements observed for PAH molecules might assist in their
identification during their analysis by gas chromatography. Several instances are pointed out. where
oxygen addition might be gainfully applied to the problems of isomer elucidation.

A potential source of error in GC-ECD analyses which occurs following hydrogen cleaning of a 63Ni
ECD has been identified and shown to produce significantly diminished responses to oxygen and
several chlorinated hydrocarbons. Calibration curves for the response of a constant current ECD to
several alkyl monochlorides are shown to be non-linear. Several possible causes are discussed.
Superior calibration curves for alkyl monochlorides are obtained by the use of intentionally oxygen
doped carrier gas. 
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