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Nate 

Anafysis of argaaphospkorus pesticides by czpZHary gas chr_amatagraphy 
with Kzme photometric detectian 

Several methods exist for the analysis of the wide range of organophosphorus 
pesticides in various materials, and iTr recent years the preferred method of deter- 
mination has been gas chromatography after solvect extraction of the pesticide from 
the snbstraete. fn 1959, Watts and Stothetr’ described the gas chromato~aphy of over 
60 organophosphorus pesticides and their degradation products with the aid of a 
potassium chloride thermionic detector. En 1970, Bowman and Beroza2-published a 
survey on the gas chromatographic retention times of f38 pesticides and metabolites 
coz~taining phosphorus and/or sufphur. They used several packed columns and a fame 
photometric detector. These tabies of retention times are vakable for the identifi- 
cation of unknown compounds. For the analysis of organachforine pesticides, SchuIte 
acid A&e9 developed a gas chromato,L m-aphic method with glass capillary columns. 
The detectioa was performed with Eame ionization and electron-capt-we detectors. 

As far as we krrow, capillary gas chromatography has not previously been used 
for the separation of phosphorus esters. Because of their structural simIIarities, the 
sepamtion of many of these components in a single step is difficult, and czpillary gas 
chromatography can be a useful method for this purpose. 

fn this work, we used capillary columns coated with SE-30. This stationary 
phase cm easily be coated on to the glass column and kept in operation for a Iong period 
f2t le2sst 3 months). The column was connected to a flame photometric detector. 

Gorefti and Fossanzin~~ have described the coupling of the Game photometric 
detector and a capiilary column in the trace an&ysis of sulphur compounds but 
practical details of this corrplin, = were not given. We chose a flame photometric 
detector because It is selective, sensitive and gives better relative molar responses 
than a thermionic detector. By using an inlet spfitting system, it is possible to prevent 
the solveF-t flame-out phenomeooo. 

EXPERLMENTAL 

A Tracer Mode1 550 instrument, equipped with a ilame photometric detector, 
was mod&d for capiflary wIumn operation. On the injection side, the column was 
connected with a splitter system, as previously described by Schulte and A&e?. 
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The birnensions of the restriction coil, connect2d with the sgWting system, determines 
rhe splk&,o r&o (see Fig. !)_ The deuzctor, installed as close as possib:e behind. the 
oven wait, wihs brou& iEta a straight-line position with the separztian caEumz~, so 
that the column could be inselied dire&y into the burner (see Fig. 2). In this wzy, the 
cIead volume was reduced to a minimum md contact of the components with hot 
metal srrrbces wzs prevented. The &ss cq:~!ary cof~mlz was coated dynamhlly” 
with SE-30 (GC _9&2). The oxygen in the czzfer gz+s helium was removed by means 
of a low-pressure QxisGrb czrtridge (Messer Griesheim, Dasseldorr”, G.F.R.). This 
WBS necessa-ry because at high temperatures, silicone phases are degraded by oxygen, 
2nd the removal of oxygen resuks in !oager iifetimes of the liquid phase. 

Proc2dure 

ne gss chromztagaphic conditions were 2s follows. Sepzrztion column: 
Pyrex, fen,gh 50 m, I.D. 0.35 mm; phase, SE-30 (GC grade)). Resttictian coil: stainkss 
steel, Iength 1.40 m, 1.0. 0.25 mm. Temperatures: oven, 200” and 240” isotherm& 
200-290” at 4”jmin with a Iinezr programme: injection black, 220”; detector, 210”. 
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Gas fiows: carrier gas (helium) 4 mifmin; splitting gas @eIirrm) 24 ml/tin; detector, 
hydrogen 200 mI/min, air SO mI/min, oxygen LO ml/tin; purge gas (nitrogen) 60 
n&&n. Injection: I pl of mixtures of the organophosphorus pesticides in acetone- 
light petroleum (b.p. 4G-60”) were injected through a septum oft to the cohm-m. 

In Table 1 the retention times of the pesticides relative to parathion at dif- 
ferent conditions column temperatures are given. The retention times of parathion 
at 200” and 240” isothermal are 7 and 2 tin, respectively. In the programmed 
mode (ZW-290” at 4”/min), the retention time of parathion is 5 min. 

Some componeats, such as b&in, mevinphos, omethqate, dimetkoate, phos- 
phamidon, vamidothion, triamyphos, ciodrin, menazon Andy chlorfenCinphos, ,oive 

TABLE f 

RELATIVE RETENfLON TIMES OF PiiOSPHORUS ESTERS tN THE ISOTHERMAL 
MODE AND WITH TEMPERATURE PROGRAhlMBNG (ra PARATHION = I) 

The mean n!aative stzndard deviation was about I %. 

Conlpoiu?f! 

TrichIorfon 0.26 0.22 
TEPP 0.28 0.22 
N&d 0.30 0.26 
Dich!o_wos 0.37 0.22 
Mevinphos 0.38 0.28 
Heptenophos 0.47 0.37 
Zinophos 0.48 0.39 
Omethoate 0.51 0.38 
Prophos 0.53 0.42 
Bid& 0.55 0.W 
SKKotep 0.55 0.45 
Butonate 0.61 0.51 
Dixrethoate 0.61 0.50 
Tkiometon 0.61 0.49 
AC 92.io3 0.69 0.6-Q 
Diazinoir 0.69 0.60 
Cyantkoate o.io 0.60 
Dyfonate 0.71 0.60 
Disuxoron 0.72 0.63 
Formothion 0.75 0.66 
DicbIofenthion 0.X2 0.76 
Parathion methyyl 0.82 0.75 
Phosphamidon 0.82 0.72 
Protkcate 0.84 0.75 
FenchIoqshos G-90 0.86 
Fenitrotkion 0.90 0.87 
Ptiiphos methyl 0.92 0.90 
Mdation 094 0.93 
Dursbarz I.00 I.00 
PZGdhiOS La3 1.00 

- 
- 
- 
- 
0.51 
0.57 
0.58 
0.60 
O.&l 
0.62 
0.62 
0.59 
0.68 
0.66 
0.74 
0.70 
0.69 
0.76 
0.75 
0.78 
0.83 
0.83 
O.SI 
0.54 
OS1 
0.85 
0.93 
0.94 
I .a0 
I.00 

Bromopkos 
Pirimitkate 
Trichioronete 
Mecarbam 
Eay 77049 
Chlorienvinpkos 
Fentkoate 
Ciodrin 
Supiacide 
Vamidotkion 
Bay 77488 
Tetmcklorvinpkos 
Bromophos ethyi 
Piondrel 
TriuIz_vpl~OS 

Ethion 
Trizzophos 
Cerbophenotbion 
Menazon 
Imidzn 
Phe&ap:on 
EPN 
Azinphos methyl 
Pkos2ione 
Azinpkos ethyl 
w L1099 
D&&for 
Courrrapkos 
_4b2&e 

I.08 
1.08 
IBS 
I.I4 
1.16 
I.16 
1.17 
I.fi 
1.19 
t-24 
f .a.5 
I.26 
I.27 
I.30 
1.58 
I.61 
I.61 
1.72 
r-95 
i -97 
2.10 
2.14 
2.16 
3 13 _._- 
2.39 
2.57 
2-a 
2.43 
4.40 

1.27 
I.27 
I.33 
1.35 
I.41 
f .42 
I.51 
1.46 
1.48 
2.38 
734 
1.38 
2.64 
3.60 
3-52 
4.X 
3.94 
4.54 
4.85 
5.95 
6.X 

g”:g 
- 

i .a9 
1.05 
1.09 
1.15 
I.17 
I.14 
I.16 
I.14 
I 23 
1.25 
1.25 
I.27 
1.28 
I.30 
I.74 
I-73 
I.75 

f.95 
2.37 
2.44 
2.74 
2.60 
2.98 
3.09 
3.60 
3.79 
3.83 
4.57 

I8.4 



NOTES 

ahout I in the prffpranm2d node is about 100 p=. = As an ikstration of the possiblli- 
ties of the prom~ed method, a gas chromatogam of a mixtnre of severaf coqsonents 
is shown in Fig. 4. 
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