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IN^^IXCTION

In the past three decades, there has been a considerable

increase in the number and quantity of different insecticides used for

forest protection in Canada (Fettes 1968, Fettes and Buckner 1972,

Fettes 1975). Among the insecticides currently used, fenitrothion

[0,0-dimethyl 0-(4-nitro-f??-tolyl phcsphorothioate], a broad spectrum

organophosphorus compound has been used extensively since 1969 for the

control of lepidopterous defoliators. It is usually applied by'aircraft

in the form of a formulation (oil-miscible solutions or solvent based

emulsions) by mixing the technical material with suitable diluents.

Formulation alters the physical and biological properties of the toxic

active ingredient and its quality and efficacy depends primarily on the

purity of the technical material. To assess the purity of various

samples of technical fer)itrothion supplied by different manufacturers,

it has beccme necessary to analyse and calculate the percent purity of

the materials prior to the mixing with diluents using sensitive

analytical techniques. This report describes a gas-liquid chromato

graphic (GLC) method developed and employed for determining the

concentrations of active fenitrothicn ingredient present in technical

materials received from the Forest Protection Limited. (FPL) in

Fredericton, New Brunswick and the Department of Lands and Forests

(DLF) in the Province of Quebec.

MATERIALS AKD iMETBODS

Fenitrothion (Tech.) Samples

The technical materials supplied by Chemagro in U.S. and
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and Sumitano in Japan, Chonical Ccrrpanies to FPL and DLF are given in

Table 1.

Reagents

Benzene: Pesticide grade solvent distilled in glass obtained

from the Caledon Laboratories.

Fenitrothion Analytical Standard

The analytical grade sample was supplied by Sumitano Chartical

Company in Japan.

Apparatus

Balance: Sartorius Semi-Micro Series # 2400.

Gas Chromatograph: Hewlett-Packard (H.P.) MDdel 5710A gas

chronatograph fitted with flame photonetric detector in

P mode containing 526 nm optical filter.

GC Column: Borosilicate glass 1.22 m x 6 irm O.D. (2 mm I.D.)

packed with 5% O.V. 1 on AWHDMCS treated 60/80 mesh Chronosorb

W preconditioned at 230° for 48 hours.

Operating Conditions:

Temp (°C) : Oven 185

Detector 200

Inlet 200

Carrier Gas : Nitrogen 60 ml/min

Gas Flow : Oxygen 20 ml/min

Hydrogen 150 ml/min

Air 50 ml/min

Attenuation : 32



Range

Recorder

Chart Speed
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100

Linear Instruments (1 mv)

30 in/hr

The gas chraratograph was standardized by injecting aliquots

(2 to 4 ul) of standard fenitrothion solutions in benzene, measuring the

peak heights and preparing a calibration curve by plotting peak heights

vs mass (ng) of the insecticide on a log-log scale. Quantitation of the

individual fenitrothion concentrates were obtained by measuring the peak

heights of each sample after injecting 2 or 4 uls of their benzene

solutions and reading their concentrations frcm the calibration curve.

Results are given in Tables 1 and 2.

Analysis of the Technical Fenitrothion Samples

About 100 mg quantities of each insecticide concentrate was

weighed accurately (Sundaram 1975) in a semi-micro balance and prepared

a homogeneous stock solution in benzene containing about 2 ug/ml. At

this dilution level, a 2 or 4 ul shot gave sizeable peak heights within

the calibration range of the gas chraratograph. The amount of fenitrothion

(ng/ul) present in each shot of the sairples was read fron the calibration

curve using the peak heights and the weight of the active material

present in the individual technical material was calculated and the

concentration is expressed as percent (w/v) purity.



Table 1

GLC Analysis of Technical Fenitrothion Received from
Forest Protection Limited, Fredericton, N.B.

F.P.L.

No.
C.C.R.I. Number

1A 8/76/139

IB 8/76/140 97, 97, 97, 98 97 i

IE 8/76/141 97, 95, 95, 97 96 I

IP 8/76/142

1H 8/76/143

1J 8/76/144

Percent Purity
(4 determinations)

Average of the 4
Determinations

(% Purity

94, 94, 96, 95 95

97, 97, 97, 98 97

97, 95, 95, 97 96

97, 97, 95, 97 97

94, 96, 94, 95 95

97, 97, 96, 96 97



C.C.R.I. No.

1792/9/76/145

1793/9/76/146

1794/9/76/147

1794/9/76/148

1794/9/76/149

1794/9/76/150

Table 2

Analysis of Technical Fenitrothion Samples Received from
the Dept. of Lands and Forests, Govt, of Quebec

M.T.F.

Identification

Baril 226, Lot 51004
T.P. 51-0299, Date: 2-3-76

Baril 494, Lot 51008
T.P. 51-0299, Date: 2-3-76

Baril 794, Lot 51020
T.P. 51-0299, Date: 2-3-76

Baril 155, Lot 51118
T.P. 51-0343, Date: 2-3-76

Baril 334, Lot 51121
T.P. 51-0343, Date: 2-3-76

Baril 604, Lot 51129
T.P. 51-0343, Date: 2-3-76

Percent Purity*

95.9 ± 1.0

97.3 ± 1.0

97.5 ± 1.0

95.0 ± 1.0

95.3 ± 1.0

96.5 ± 1.0

Average = 96.3 ± 1%

* Each value is the average of two determinations.

i

Ul

i



RESULTS AND DISCUSSION

Arrong the various methods (colorimetric, titrimetric,

polarographic) available for the gross analysis of technical sairples

(Anonymous 1975), the GDC technique reported herein, although expensive,

is selective and extremely sensitive. No attempts were made to quantify

the various iirpurities and reaction products (S-methyl fenitrothion,

3-methyl-4-nitrophenol, fenitrooxon, Ms-fenitrothion, S-methyl-£>£s-

fenitrothion) possibly present in the technical material. Information

on the other constituents is generally not available, consequently care

must be exercised in interpreting any field data*

The quality of the product will depend on the method of

manufacture and the conditions of storage. From the results recorded in

Tables 1 and 2, it is evident that the technical materials supplied by

the manufacturers (Sumitano in Japan, Chemagro in U.S., Bayer in Germany

and others) to FPL and DLF have a purity greater than 95%. The formation

of the iirpurities listed above and the overall stability and efficacy of

the technical material depends on the exact age and storage histories.

The S-methyl isomer, formed as an impurity by light, heat and polarity

of diluent added, is tenfold more toxic (see NECC Rept. # 14104, p. 94)

than the parent compound. The formation and presence of this impurity

increases the hazardous nature of technical grade fenitrothion and

the formulations derived fron it. Adequate precautions should be taken

to minimize the presence and fonration of this highly toxic material.
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