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Solubiliry

Formudations

Cl

Fenvalerate

(RS)-a-cyano-3-phenoxyhenzyl( R5)-2-(4-chloro-
phenyl)-3-methylbutyrate  (IUPA C}; cyano(3-
phenoxyphenyl)methyl 4- chloro-a-(1-methyl-
ethyl)benzencacetate (CA; 31630-58-1)

C5Hy, CINO,

4199

Techmical material is a viscous vellow or brown

liquid, sometimes partly crystallized at room tem-
perature

37 uPa at 25°C

In: water less than 1 mg/1 (technical); hexane less
than 77 g/l; acetone. cyclohexanone, ethanol,
xylene, chloroform more than 450 g'l; at 20°C

Emulsifiable concentrates and ULV concentrates

Note: Fenvalerate is a mixture of the two diastereoisomeric forms of a-cyano-3-
phenoxybenzyl 2-(4-chlorophen yl)-3-methylbutyrate, each of which is present as
a pair of enantiomers. Following the nomenclature used in the method below, the
two diastereoisomers are: (R, 2R) + (@8,25) and (aR,25) + (a5 ,2R). The ratio
of the two enantiomers in each diastereoisomer is1:1.
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FENVALERATE 334
FENVALERATE TECHNICAL
*334/TC/(M)

1 Sampling. Homogenize the bulk material by warming at between 60°C and
65°C until no crystals remain, and mixing thoroughly before taking the sample.
Take at least 100 g.

2 Identity tests. MT 163, p. 180.

3} Fenvalerate

ScorE  This methed is intended for the determination of total fenvalerate in
technical material. The method iz unsuitable for the determination of the
diastereoisomer ratio.

OurLive oF METHOD  The sample is dissolved in 4-methylpentan-2-one contain-
ing diphenyl phthalate as internal standard., Separation is carried out on a column
of Chromosorb W-HP coated with Apiezon L and the fenvalerate determined by
comparison with calibration solutions.

BEAGENTS

4-Methylpentan-2-one (methyl isobutyl ketone) MIBK

Dipheny! phthalate (DPF) intemal standard solution (Solution I)

DFPP solution. Dissolve DPP (10 p) in MIBK (500 ml). Ensure a sufficient
quantity of this solution is prepared for ail samples and standards being analysed.
Fenvalerate working siandard of known fenvalerate content (minimum 900 g/kg)
with a diastereotsomer ratio similar to that of the sample being analysed. Store
the standard in a cool, dry place, preferably in a desiccator. The isomers may
crystallize out of the mixture at ambient temperature and the analytical standard
must be homogeneous before use. A certified standard of fenvalerate will be
available from the Office of Reference Materials, National Physical Laboratory,
Department of Trade and Industry, TW11 OLW, England. This material should
be used to calibrale the working standard.

Calibration solution. Homogenize the standard by warming the sealed bottle of
fenvalerate standard (purity P) at between 60°C and 65°C until no crystals
remain, and then shake the bottle. Weigh in duplicate (to the nearest 0-1 mg)
approximately 0-2 g of standard (£, and 55 ). Transfer to 50 ml volumetric flasks
and dissolve in a few ml of MIBK. Add by pipette, 10:0 ml of internal standard
solution to each flask and dilute to 50 ml with MIBK (Solutions C4 and Cg).
Prepare a solution withowt internal standard by dissolving 0-1 g of fenvalerate
standard in 25 ml of MIBK (Solution Cy).

* Provisional CIPAC methed 1986, Prepared by the Pyrethroids Panel of PAC-GB.
Chairman: F & Baker (Laborawry of the Government Chemist). Based on methods
supplicd by Shell Research Limited, Sittingbourne, Kent, England, and Sumitomo
Chemical Co. Limited, Kitahama, Higashi-Ku, Osaka, Japan,
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FENVALERATE 334

AFPARATUS

Gas chromatograph capable of operating over the range 100 to 300°C with a
flame ionization detector and fitted for on-column injection with a separate
injector heating control. At the point of injection the temperature should be at
least 10°C above the column temperature.

Column 1 m x 3 mm id. glass column packed with 2% Apiezon L on
Chromosorb W-HP, 100 to 120 mesh. The glass column should first be silylated
using the following method:

Fill the column with 5% DMCS in dry toluene (1 min). Wash out the column
thoroughly with dry toluene and then with acetone. Condition the column
(empty) in a chromatographic oven at 100°C with nitrogen passing through at 20
ml/min for at least | h. The chromatographic support material sometimes causes
on-column decomposition. It is sometimes necessary 1o silylate Chromosorb
W-AW as not all pre-silvlated commercial batches of support material are
sufficiently inert for analysis of fenvalerate. Pack the column, and if it is
necessary to plug the end of the column, this should be done with dimethyldi-
chlorosilane treated silica wool. Before use condition a freshly prepared column
by purging with mitrogen overnight at 260°C. During this operation the column
must not be connected to the detector.

Electronic integrator compatible with the gas chromatograph

Microsyringe 10 ul

Volumetric flasks 50 ml

Fipette 10 ml

PROCEDURE

(@) Preparation of the sample solutions. Homogenize the sub-sample by the
method given for the standard. Prepare a solution without internal standard by
dissolving about 02 g in 50 ml of MIBK (Solution Sq). Weigh in duplicate (to the
nearest 0-1 mg) into 50 ml volumetric flasks sufficient sample (w4 and wg g) 1o
contain approximately 0-2 g of fenvalerate. Add by pipette, 10-0 ml of DPP
internal standard solution to each flask and then dilute to volume with MIBK
[Solutions 5,4 and Sg).

{b) Gas chrematographic conditions:

Column
Material Glass (silylated)
Length = i.d. 1-0m = 3 mm
Stationary phase/recommended Apiczon L/dichloromethane
solvent
Solid support Chromosorb W-HP 100 to 120 mesh (125 to
150 pm)
Mass ratio: stationary phase/  2/98
support
Typical packing density 0-29 g/mi
Typical column efficiency 1500 (The fenvalerate peak is split due o

(number of theoretical plates partial resolution of the isomers therefore
determined for DFF peak)  column efficiency is caleulated using DPP
peak)
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FENVALERATE 334

Dearector svstem
Type FID
Sensitivity N special requirements
Temperatires
Column oven Use a temperature of 245°C and control to
+0-5%C throughout the analyses

Injection port The temperatare should be at least 10°C
higher than that of the column
Detector 230°C

Carrier gas Nitrogen {oxygen-free i.e. contains less than
10 ppm) 0-05 litre/min

Calibration Internal. Response factor, peak area
measurement

Quantity lo be injected 2 ul of a solution containing 4 mg of fen-
valerate/ml MIBK., 'On column’ injectioni.e.
on to or just into the support material is
essential to ensure satisfactory chromato-
graphy. Fenvalerate 15 thermally labile, and
on-column decomposition can occur from
active sites on silica, or glass wool, column
glass or support material. If silylated glass
woul or silica plug is used, it is recommended
that the syringe needle should penetrate
through the plug into the column packing
material, Two forms of on-column decompo-
sition of fenvalerate can occur. These appear
as either a discrete peak in front of the
fenvalerate pair of peaks or as a shoulder in
front of the peaks. It is not usual to obtain
complete separation of the diastereoisomeric
Pir.

Retention tirnes (typical) DPP: 2-8 min
(xR, 28) + (%, 2R): & min
(R, 2R) + (a8, 25): 9-5 min (see Fig. 12).

(¢) Eguilibration of the system. Check for interfering components by injecting
solutions I, Cy and Sy, If any interfering compounds are present, make any
necessary corrections by MT 114 or by using external calibration. Inject standard
solutions Ca and Cp to set the integrator parameters. Fenvalerate to DPP peak
area ratios in solutions C4 and Cg should not differ by more than 0-3% of their
mass adjusted mean value (area/mass ratio).

(d) Analysis of sample. Carry out injections of 2 pl of calibration solutions C,
and Cp and sample solutions S, and S in the following sequence and record the
integrated areas of the three peaks:

Injection sequence Cyy, Say, Saz, Cpis Cazs Spis Spz, Gz
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FENVALERATE 334

| DPP
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detector response

| —
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Fig. 12 T],'pj-:ql HPLC chromartogram of fenvalerate; DDP = diphenyl phihalate (int.
stand ); A = (aR, 28) + (oS + 2R} diastercoisomer pair; B = (K, 2RY + (af + 25)
diasterecisomer pair.
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FENVALERATE 334
(e) Calculation. For each sample injection calculate the fenvalerate content.
R x
Fenvalerate content = ——g'k
Rxw o°F

where:
R = total fenvalerate to DPF peak area ratio of the sample injections

R' = mean total fenvalerate to DPP peak arca ratio of the calibration solution
mjections Cay and Cas
5 = mass of fenvalerate standard in calibration solution (g}

w = mass of sample (g)

P = purity of the fenvalerate standard (p'kg)
The mass of infernal standard is common to both calibration and sample solution
and so does not enter into the calculation. Report the values obtained for
fenvalerate content for each injection of the sample solutions.
Repeatability 1y = 13 g'kg at 945 g/kg active ingredient content
Reproducibility Rqs = 25 g/kg at 945 g/ke active ingredient content



