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Fig.1 Molecular structures of chlorpyrifos and impurities
Compounds | .chlorpyrifos Il . thiophosphorochloridic acid O O’-diethyl ester [l .2 3 5 6-tetrachloropyridine [V.3 5 6-trichloro-1-

ethyl-1 H-pyridin-2-one V.2 3 5-trichloro-6-ethoxy-pyridine.

L

._1||.I | P lasala, 1

B 10 K2 14 16 18 20 2 24 26 28
t/ min

2 496 nm
Fig.2 Carbon selective chromatogram at 496 nm

For peak identification see Fig.1.
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Fig.3 Chlorine selective chromatogram at 479 nm
For peak identification see Fig.1.
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Fig.4 Carbon selective chromatogram at 193 nm
For peak identification see Fig.1.
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Fig.5 Sulphur selective chromatogram at 181 nm

For peak identification see Fig.1.
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Table 1  Areas of compounds from different channels
Compound Peak area
w element % C S C al
cole c o s 19mm I8 am 496 nm 479 nm
I 30.81 30.39 9.13 73912.60 7297.74 4898.91 2392.10
I 25.46 18.83 16.98 85.25 18.63 5.32 1.94
I 27.65 65.44 2117.89 128.22 151.61
IV 37.09 47.02 216.97 13.91 9.31
Vo 37.09 47.02 1900.89 122.36 75.64
I For compound assignments ~see Fig. 1.
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Table 2 Results obtained from different methods %
C 193 nm Cl 479 nm C 496 nm S 181 nm AED
Compound FID RD
m rd m rd m rd m rd mean
il 0.129 3.2 0.122 -2.4 0.122 -2.4 0.127 1.6 0.125 0.129 3.2
Il 2.960 5.8 2.729 -2.5 2.704 -3.4 2.798 3.145 12.4
I 0.226 0.0 0.233 3.1 0.219 -3.1 0.226 0.325 43.8
vV 1.981 2.5 1.895 -2.0 1.924 0.5 1.933 2.621 35.6

For compound assignments see Fig. 1.
m mass fraction of compounds rd relative deviation between the values from individual channels and the average AED atomic emission

detector FID flame ionization detector RD relative deviation between the results from AED and FID.
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Determination of Impurities in a Technical Chlorpyrifos
by Gas Chromatography with Atomic Emission Detection

MA Li-xin CHEN Ji—ping ZHANG Qing LIANG Xin-miao
Dalian Institute of Chemical Physics The Chinese Academy of Sciences Dalian 116012  China

Abstract Mass fraction of impurities in a technical chlorpyrifos sample may be obtained by selective
determination on carbon 496 nm and 193 nm chlorine 479 nm and sulfur 181 nm channels using gas
chromatography with atomic emission detection GC/AED . According to the formulas from GC/MS and
analytical results from GC/AED mass fraction of compounds may be calculated by internal standard of
elements. The results for the same compound obtained from different elemental channels were consistent. This
shows the responses of carbon chlorine and sulfur on AED are independent on molecular structures. Moreover

the reliability of the qualitative results of impurities from GC/MS was proved. If the formulas from GC/MS
were wrong the results from different elemental channels on GC/AED would be different. The relative
deviations were in the range of —3.4% to 5.8% . When standards are not available the results from GC/AED
are more reliable than those from GC/FID which usually depend on the area normalization without corrections.
Pesticides and other complex organic mixtures may be analyzed reliably and expediently by this method.
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