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Azinphos methyl is a non-systemic insecticide and acaricide of long persistence, chiefly effective
against biting and sucking pests. It is mainly used in Pakistan on top fruit, cotton and citrus etc.

A method for the determination of Azinphos methyl has been developed. The method consists in
hydrolysing azinphos dissolved in methanol at room temperature by sodium hydro-xide in the presence
of phenol and estimating 0, 0, dimethyl hydrogen phosphorodithioate with silver nitrate, using dichlo-

rofluorescein as the indicator.

INTRODUCTION

There are many methods for the quantitative analysis
of Azinphos methyl in pure or formulated technical grade
products [1-5]. The recommended method is based on the
alkaline hydrolysis of Azinphos methyl to give dialkyl
phosphorodithioic acid which is complexed with copper
jons and, after extraction, measured spectrophotometri-
cally at 420 nm,

Another method for the determination of Azinphos
methyl is by hydrolysis with KOH in 2-propanol giving
anthranilic acid, which is diazotised and coupled with
N-(1-Napthyl) ethylene diamine to give red colour
measured at 555 nm [6] .

Miles et al. [7] reported an argentimetric method for
the analysis of Malathion which, on hydrolysis, gives
dimethyl phosphorodithioate (which is also obtained from
Azinphos methyl on hydrolysis). The dimethyl phosphoro-
dithioate reacts with silver nitrate and forms an insoluble
precipitate; the end point is determined potentiometrically.

Hill et al. [8] reported an iodometric method for the
analysis of Azinphos methyl which, after hydrolysis, is
buffered to pH 3—9 by addition of sodium acetate/acetic
acid buffer solution. Dilute aqueous cupric sulphate solu-
tion is added and the cupric salt of 0, 0-dimethyl phospho-
rodithioic acid which forms, is extracted with chloroform.
The cupric salt remaining in the aqueous layer is deter-
mined iodometircally using sodium thio-sulphate.

In the present paper, a simple volumetric method,
based on argentimetric titration of dimethyl phosphorodi-
thioate, is proposed for the determination of Azinphos
methyl. (Potential interferences, if any, in liquid formula-
tions are removed by passing the sample through Florisil
column chromatography before the determinative step).

METHOD
Reagents:

i)  Preparation of Indicator: Take 0.1 g of 2.7 dichloro-
fluorescein in 100 ml volumetric flask and make up to
the mark with Methyl alcohol.

ii) Silver Nitrate Solution, 0.IN: Dissolve 16,99 g of pure
AgNO;, in distilled water, add a few drops of con. HNO,
and make up to 1 litre in a measuring flask.

iii) Phenol Solution, 30 % w/v in methanol.

iv) Sodium Hydroxide (Carbonate free) 3N,

v) Dilute Nitric Acid — General-purpose.

Procedure

Accurately weigh amount equivalent to 0.80 — 1.00 g
pure Azinphos methyl (Analytical Standard purity 88 %),
and dissolve in methanol in 50 ml volumetric flask. Transfer
10 ml aliquot to 250 ml erlenmeyer flask with 2 ml, 3N
NaOHand 2 ml 30 % phenol solution in methanol. Shake
gently and let stand 20 min. Neutralize with dilute HNO,
to pH 6.5 — 8.0.°Add 15 drops of indicator solution (0.1 %
2.7 dichlorofluorescein in methanol) and dilute to approxi-
mately 100 ml with distilled water. Titrate with 0.1N
AgNO; solution, to point at which precipitate formed
coagulates and red colour developes on surface.

% Azinphos Methyl (w/w) = VxNx 15855

g sample
Where V. = ml Silver nitrate solution
N = Normality of silver nitrate
158.55 = One half the molecular weight of Azinphos

methyl
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Table 1. Check on assay using Azinphos methyl solution in methanol.

No. of Azinphos methyl solution Vol test solution Titre 0.1N AgNO, Azinphos methyl recovered
Detn. conc. g/50 ml assay (ml) (ml) (%)

1 0.8120 10 4.52 88.31

2 0.8120 10 4.51 88.25

3. 0.8120 10 4.50 88.09

4 0.9180 10 5.10 88.28

5 0.9180 10 5.08 88.13

6 0.9180 10 5.12 88.49

Average 88.225

Standard Deviation + 0.145

Liquid Formulation with Anionic and Nonionic
Surfactants -

Fill 300—22 mm glass column with about 10 cm
florisil 60—100 mesh, then add 1.0 cm anhydrous sodium
sulfate. Moisten column with 40 ml petroleum ether. Add
liquid sample equivalent to 0.8—1.0 g active ingredient to
column and eluate with 100 ml ethyl ether — petroleum
ether eluate at the rate of 50 drops/minute. Dilute the
eluate to 50 ml with methanol in volumetric flask. Take
10 ml aliquot and proceed as above.

RESULT AND DISCUSSION

A sample of analytical grade Azinphos methyl, 88 %
purity (received from Bayer A.G.) was used to standardize
the method by preparing solutions containing Azinphos
methyl, accurately weighed, in 50 ml methanol. 10 ml
portions of the solution were assayed by the proposed
method, The results are shown in Table 1.

In analysing a typical liquid formulation of Azinphos
methyl 20 % emulsifiable concentrate, the end point was
not hard to see. However, in order to avoid any potential
interference from surfactants (anionic and nonionic) which
may be present in liquid formulations, a florisil column was
also successfully used before the determinative step.

The proposed method is feasible, since complex

apparatus are not required and the reagents are relatively
easy to prepare. Also the procedure is very simple and less
time consuming as it is finished titrimetrically instead of
colorimetrically.

Hence the method is very useful in routine analysis,
and pesticide laboratories with only rudimentary facilities
can adopt this method profitably for quality control of
this product in Pakistan.
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