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Recently, we reporteG2 an empirical comparison of an electron-capture 
detector (ECD) with a Coulson electrolytic-conductivity detector (CECD) for the gas 
chromatographic analysis of some perfluoro derivatives of agricultural chemicals. It 
has been found that (i) the sensitivity of the derivatives increased with increasing 
fluorine content by both electron-capture and electrolyticconductivity detection, 
(ii) electron capture was more sensitive than electrolytic conductivity and (ii) the 
heptafluoro and pentadecafluoro derivatives were preferred owing to their sensitivity 
and stability. Whereas electron-capture detection was dependent, in part, upon strut- 

hue of the parent, the CECD response was directly related to the percent of fluorine 
by weight in the molecules. The present work extends this study of a comparison of 
the two_detectors to a series of perchloro derivatives of diethylstilbestrol (DES) in 
order to assess the results for best application to routine analysis. 

EXPERIMENTAL 

Reagents 
DES was dissolved in benzene at 1 mg/ml to effect equilibration of cis and tram 

isomers. The formation of the perchloro derivatives of DES was carried out as de- 
scribed below. The derivatization reagents were monochloroacetyl (MCA) chloride, 
dichloroacetyl @CA) chloride, dichloroacetic anhydride, trichloroace~l (TCA) 
chloride,~ trichloroacetic anhydride and, for f&er comparison, trifiuoroacetic (TFA) 
anhydride. 

Derivative formation 
Hundred pg of DES in 0.1 ml of benzene (1 mg/ml stock solution) were added 

to a 15 ml centrifuge tube. Following this were added 0.4 ml of benzene, 0.5 ml of 
0.1 M trimethyIamine in benzene (prepared as described earliefl), and 50 ~1 of MCA 
chloride. The tube was stoppered, gently shaken and left for 60 min at 25”. After this, 
the contents were partitioned twice with 10 ml of distilled water. An aliquot of the 
benzene layer was injected directly, or after appropriate dilution, into the gas chroma- 
tograph. The same procedure was carried out for the other reagents mentioned above. 





400 NOTES 

response decreased for the TCA derivative (Table I) relative to the other two chloro- 
acetates, we suspected cohmm decomposition since there was no adequate explana- 
tion for the decrease by considering eIectrolytic-conductivity detector mechanism. 
Further studies with calibration curves have shown this to be so. While the response 
decreased nearly liucarly with smaller quantities injected of the MCA and DCA 
derivatives of DES by both ECD and CECD, there was a non-linear rapid decrease in 
response for the TCA derivative with smaller quantities injected_ The non-linear de- 
crease for TCA-DES appeared to be the result of degradation on the chromatographic 
column. In fact at low nanogram levels, it was necessary to inject at least five times 
before a consistent peak was obtained for the TCA derivatives. The decomposition of 
the TCA derivative varied somewhat with difIerent conditions and from day to day 
especially when new chromatographic columns were used. 

Some other support for gas chromatographic decomposition was found in the 
fact that when the injection port and column temperature were lowered using the 
CECD, au increase in TCA derivative sensitivity was observed. However, this was not 
very consistent and usually amounted to not more than 10% when the temperature 
was dropped to 200” while using a shorter column. 

There were no siguificant differences between the reactions of the acid chlorides 
and the anhydrides for the DES derivatives. 

The TFA derivative of DES was found to be the least sensitive by ECD of the 
four derivatives examined, even when column decomposition of the TCA derivative 
was ignored. However, it was most sensitive by CECD, although all were within the 
same order of magnitude. 

CONCLUSIONS 

Electron capture was found to be about 10-100 fold more sensitive than 
electrolytic conductivity for the detection of the chloroacetate derivatives of DES. The 
relatively low sensitivity of both detectors for the trichloroacetate was found to be due 
to decomposition during chromatography and not to lower detector response. The 
TFA derivative was the least sensitive by ECD but was the most sensitive by CECD. 
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