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A contributive error from analytical reagents in theanalysis of chlorophenoxy 
acids and pentachlorophenol by electron capture gas chromatography 

In the analysis of the esters of chlorophenoxy acids, and the ethyl or methyl 
derivatives of hexachlorophene and pentachlorophenol (PCP) in plant and animal 
tissue and water samples, it is common practice to employ basic analytical grade 
reagents for adjustment of the pH of the sample misture prior to isolation of the de- 
sired compound from the samplel-7. High purity, analytical grade, chemical reagents 
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Fig. r . Gas chrom.ztograph curves obtained from ;I I/S in. x 5 ft. column containing 40/{, S&30- 
Go/e QF-1 silicones on Chromosorb W-HP, So-r00 mesh. ‘Column tcmperzbturc 187 0 ; electron 
c,\;jture clctector. Curve I : PCP mcth*yl cthcr, Go pfi; curve 2: NaHCO,, 3 ,uI (aliquot from 0.5 ml 
hcsnnc extract (hesanc extrnct cqulv”lcnt to the ZSOO ml 0.1 A$ reagent solution)) ; curve 3: 
Na,CO,, 5 /Al; curve 4: IiOH, IO /cl; curve 5: NnOH, 3 111; curve G: NH,Ol-I, 5 111; curve 7: 
II,0 + H,SO, + cliazomcthnnc (control), I0 it1 ; ctir\~ S : l-I,0 + I-I,SO,, x0 jtl. 
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may contribute extraneous and additive f&e data to the final analytical values of 
the desired compound, as shown below; especially, if analysis is conducted in the 
parts per billion (p.p.b.) or parts per trillion (p.p.t.) range. 

TABLE II 

APPARENTPENTACHLOROPHENOL (PCP)IN REAGENTS 

Reagent Gross PCP ivet PCP” 

(P*P.t.) (P.W*) 

Water + I-I,SO, (control) 0.22 - 

IiOI-I 0.15 - 

Nzt.013: 1.10 0.8s 

NI-I,OI-I 0.31 0.09 

Na,CO, 0.67 0.45 
NaHCO, 1.50 I.55 

in After deducting mater + H,SO, control value. 

To simulate the estraction procedure for the analysis of a water sample, solu- 
tions of 0.1 M of each of the chemicals listed in Table I were prepared with 2Soo ml 
tap water. Each solution was then adjusted to approximately pH 2 with IS ml con- 
centrated sulfuric acid and extracted with IOO ml redistilled hexane. (All of the glass- 
ware used in the experiments were either heat-treated at 200~ for IG h or treated with 
a solution of concentrated sulfuric acid-potassium dichromate*.) The hexane extract 
was concentrated to 0.5 ml and treated with excess diazomethane solution; the excess 
diazomethane was removed by aeration with nitrogen, the sample was again concen- 
trated to 0.5 ml and aliquots were applied to a gas chromatograph utilizing an electron 
capture detector. The results are shown in Fig. I. Table II illustrates the error con- 
tributed by the added chemical reagent relative to the analysis of PCP in the pico- 
gram range. It is also noted in Fig. I that other and larger amounts of estraneous 
components from som.e of the reagents could magnify the error or confuse the gas 
chromatographic data in the analysis of chlorophenoxy acids. The use of potassium 
hydroxide would be preferable to sodium hydroxide, at least, with the particular 
commercial reagents used in this study. 
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