. 1.0 INTRODUCTION
Scope‘f and chemical structures

Analytxcal method GRM002.04A is-suitable for the determination of tefluthrin (Figure 1) in'soil
using an external standardisation procedure. The lirit of quantitation (LOQ) of the method is.
0.01 mgkg™.

This method satisfies EU guidelines SANC0/3029/99 rev. 4, SANCO/825/00 rev. 7 and
‘US EPA guideline:OPPTS 850.7100..

Fig ure-»i_

‘R Number' + R151993

Compound Code.  z 1C1993:

‘Number’

“Common:Name’ + Tefluthrin

‘CAS Number n 79538-32~2

TUPAC Nanie: ¢ 2.3.5:6-tetrafluoro-4-meth lbenzyl (IR,3R 18,38)-3-[(2)-

~chloro-3,3,3-trifluoro, :
dxmethylcyclopropanecarboxylate

‘MolécalarFormula @ Ci7HCLF;0;
. ‘Molecular Mass o 4187

12 Method summary

20:g soil'samples are extracted by reflux with acetonitrile. Soil: extracts ‘are analysed dxrecﬂy by
«gas~hqmd chromatography using mass selective detection (GC~MSD) in‘the selected ion
.monitoring modé. The limit of'quantification is 0.01'mg kg

2.0 MATERIALS AND APPARATUS
2.1 Apparatus

The recommended: equipment-and apparatus.are listed ini Appendix 1. Equipment with
equivélent performance specifications may be substituted.
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. 2.2 Reagents

All solvents'and other reagents must be of high purity, e.g. glass dxsulled/HPLC grade solvents
and analytical grade reagents. Particular care must be taken to avoid contamination of the
reagentsused. Reagents of comparable purity may ‘be substituted as long as acceptable:
performance is demonstrated. A list of reagents used in this method along with details:of
preparation of solutions is inchuded in’ Appendnx 2.

2.3  Preparation of analytical standard solutions.

It istecommended that the followmg precautlons should be taken when wexghmg the analytical
materials..

1. Ensure;good ventilation.
2. Wear gloves.and: laboraf Iy’ coat

3: Prevent mhalanon -and:¢i ,
4. Wash any. contammated areaalmmedxate_ Y.

Prepare'a 200 pg mL™ st’ockr;sﬁlht’i’cantférfteﬂﬁihﬁh,il"s;_.iy;»;one;:o.’f‘therifdlibw&ﬁgsm‘e‘t}ioﬂsa

‘Weigh:out:
‘carefully transfet: mto separate “Class A” volumetnc ﬂas *50 mL) Dllute to' lhe mark wﬂh

sracetominle to givea: 200 rg mL! ‘stock solution of tefluthrin;

19 a known-amount of standard
"maten‘ , may be determmed usmg the equatxon beiow The:standard concentration is corrected:
:.for its'chiemical; punty

x1000

V=

P Standard: purity‘in deécimal form (P(%)/ 100)

v ‘= Volume of acetomtnie reqmred

w = Wenght‘ in mg; of thie solid’ analytxé'al}!st‘éndérd

C. = Desired concentration of the'final solution, (ug mL™)
Unit conversion factor | ‘

<
<
i

‘The standard material is weighed into a “Class A volumetric flask.

=Samp'ie fortification solutions should be prepared in acetomtriie from the primary stock soliition
in “Class.-A” volumetri¢ flasks: It is recommeénded that, as a minimum, the followmg solutions
-aré prepared by sérial dilution with acetonitrile:10 pg mL™, it 1:0pg: mL, ;0.1 pg mL " and

0.0 ugmL!,
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. All stock solutions should be stored in a-refrigerator or freezer when not in use to prevent
decomposition and/or concentration of the’ standard. Standard solutions should be allowed to°
equilibrate-to.room temperature prior to use:

a longer explratlon date
2.4 Safety preciutions and hazards

“The following’ mfoxmanon is included as an indication‘to the analyst of the nature and hazards of
the reagents: used in this procedure. -Ifin. any. doubt, consult the appropriate; MSDS ora
monograph s such as-‘Hazards in the Chemical Laboratory edited by S G Luxon, The: Chemlcai
Society,. London (Reference 3.

'Reagent hazards

i;Ace!oni'tri!éi:

v
=

ith;ey,esgand "ski'ri;;
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. 3.0 ANALYTICAL PROCEDURE:
The method is'summarized in flow chart form in A’bpe"ndix?,,
31  Sample Preparation

All'samples should be prcpared using an‘approved method of preparation to obtdin a
homogeneous sample ptior to: analysxs

3.2 Extraction of Soil

a) Weigh representanve amounts-of s0i] f(20 g) mto round bottomed ﬂasks (250 mL size)..At.

‘ ‘east one untreated: control and two

tefluthrin in‘acetonitrile shotld be: analysed wuh each batch; of samples 1o enable
venﬁcatmn of the' method and TECOVETY cotrections to ‘be:made.

b) ~»Add acetomtnle (100 mL)‘ to the ’fsam‘ples and reiux far 1 hour @l}ow to cool to foom

vdnrectly by GC-MSD (Section )

3.3 Preparation of GC-MSD:Calibration Standard:

"ﬁcant suppress" Y:OF: enhancement of the mstrument respon 'ifor teﬂuthnn has been
. -obser - the: . [ ry, Henice nion-matrix
‘standards should be used. for calibration. Cahbranon standards should be prepared as described

‘below:

“To preparea.0: 003 g mL! calibration standard, transfer-2 mL of a:0. 0l pgmL™! tefluthrin
;_,standard in acetomtnle to:a'10. mL volumetric. ﬂask Adjust:to the'mark with. acetomtrlle
‘}IStopper securely andshake t )y mix: thoroughly Transfer:an approxxmately 1 mL: ahquot of the:
;standard in‘acetonitrile to:a’suitable autosampler vial. The'standard is ready for final
détermination by GC-MSD.

A’calibration utve. may alsobe. generated to-quantify tefluthrin residues. Standardsover-the
:concentration range 0.001 < 1.0; 19:8 mL! (or appropnate to the residue expected in the ‘samples)
should be prepared as described above; using:appropriate amounts of tefluthirin. standard in
:acétonitrile.

34 Time required for analysis

The methodology is normally performed with a:batch of 12 or more 'samples. One person can
‘complete the analysis of 20'samples in I day (8 hour working period).
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Injection Port
Carrier gas dnd head pressure

‘.i\‘Inv‘j_e‘ction ‘modé:

3.5 Method stopping points

The analytical procédure can be'stopped at various: pomts for overnight and weekend breaks
unless.otherwise specified in the-analytical procedure.. Acceptable ‘method recoveries will
validate any work flow interruptions. Samples should be stored refrigerated.in sealed containers
where.the analysis ¢annot be completed in'd'single day.

4.0° FINAL DETERMINATION

The following instrument and conditions have been found to be suitable for this analysisin this
laboratory Other mstruments can. be equaliy used however optlmlsatnon may be requ:red to

always be consulted 1o ensure safe and opttmum use

This method has been: developed for use on an Agilent 5973 mass selective detector mstmment,
with an Agxlent 6890 series. GC. system

Instrument description.
Chromiatography. conditions’

Column Agﬂem HPSMSN

mid, df=025um)
with silanised glass wool plug:
: -1

min " constant ﬂow

'(pulse pressire 30.0. psi). for1

-mmtite i
Injection.volume P2l
Injéctor temperature : 275%C
‘Detector temperature T 3009C
"Transfénfliné ‘temperatute 3 2809¢j
Ton source tériperature : 230°C
‘Quadrupole temperature. : 150°C
“Tem perature programme : 100°C(hoidfor1 ‘minute), 30°C/min to
i 300°C ¢hold for 1'minute).
'MSD Conditions
Electron energy ;. Maximum 70 eV (set by autotune)
System Calibration : Aufotune |
GRMO002.04A Page 12 of 30

Report Number: GRM002.04A Page 15 of 33



. Acquisition Parameters

Compound Name | Low Mass | SIM___ MODE
' Resolution | .
Teflithrin 1 Yes ’ Targetlon | 177 m/z

Qualifier1 | 197 m/z
Qualifier? | 199.m/z

Retention: '6:2.mins
; Time:

ZFmal:,detenmnanon is; by GC-MSD momtorm 3» 1ons thh m/z > 100 Thls 15 consxdered to be

- dnc 4 The full scan
*spectrum showmg the fragmentanon of teﬂuthrm is: ‘included in Appendix.6.

50 CALCULATION OF RESULTS

:Residues may be’calculatéd using an extemal standardisation procedure, Te \'u'thrm rej";" lies
‘may be calculat : f mgk each ampl using a mean standard response from each.of: the.

When a: consxstent response ls'obtaméd measure the peak areas obtamed for teﬂuthnn

by Makeai'injection of’ dach: sample solution and measure the peak areas of the peaks
-correspondmg tefluthrin,

c) '-Re-mject the: standard solution aﬁer a maximum of four: mjectxons_,o f: ,ample solutlons

) ;Calculate the: teﬂuhtrm res:dues in. the sample expressed as mg, kg using.a mean»
‘standard response from each. of the. injections: bracketmg the-sample as follows.

PK area(SA) Standard Conc
PK area(STD) Sample Conc:.

‘Résidue concentration =

PK.area(SA)  =Peak response for sample

PK area’(STD) AVeragé'pcak response for brac'keting standards
Standard Conc. = Concentration of standard (pg mL )

Sample Conc. Sample concentration (g mL")

fl

Ii

If residues need to be corrected for average percentage recovery, then the'equation below should
be used..
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. Corrected Residue concentration = Residuex100 (mgkg™ P
Average percentage Recovery’

When the average percentage recovery is greater than 100%, the sample residue valués shiould
_notbe corrected.

5.2 Multi peint calibration procedure

’i"éﬂufthvrin’.residuesmayi lié;_calmlat'e‘d'jn}rﬁgj k‘g"f‘vféiﬁ eaqhasampie as follows.

‘a)

b):

-€)

d)

‘e) ,Aiternatwely (dependmg on the regressmn analysm software ‘available).a quadratlc
equation-may. be used to fitthe'data. In this case the foi!owmg general equanon should
be re-arranged and used to calculate: residues:

y=a+br+ex®
‘Where y is the instrument response value, X is the-standard concentration and a; b, ¢ are-
‘constants::
f) ‘Calculaté the tefluthrin residues in the: ‘sample; expressed as:mg. kg as follows
‘Residue concentration (mg kg™) = Analyte found (ug mL' )
T ‘Sample.conc: (g mL* )
Where analyte found (g mL” ) is calculated from the standard calibration curve and
sample conc. is the final sample concentrationin g mL™,
. GRM002.04A Page 14.0f 30
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be used
‘Residue x100

Corrected Residue concentration = — = (mgkg™)
Average percentage Recovery-

When the-average percentage recovery is greater than 100%, the sample residue values. should
not; be corrected.

6.0 CONTROL AND RECOVERY SAMPLES

Analysis.of control'soil samples ‘'shouild be' completed as detailed in Séctions 3: 1-3.2 for each set
of samples analysed-to-verifyth _.'the soil‘is free from tefluthrin contamination: A m:mmum of
‘one ¢control should be analysed with each batch of samples

At. least two recovery. samples (untreated s0il: samples accurately fomﬁed thh a l;nown amount:

Recovery 'data is generally conszdered acceptable when the miean valuesare between 70% and.

110% and:with a-relative standard-deviation of <20%.

7.0 SPECIFICITY

. '§It isrecomimended-that reagent blank. samples: ‘beincluded ina sample set if contaminationis
}suspected

7.1 ‘Matrix interference.

‘GC-MSD:. momtormg of three ionis with.m/z>100.is a highly- specxﬁc detecnon techmque
Interference. arising. from the-soil types tested:-has'not been observed:

Reagent and solvent interference
Using high:purity solvents-and reagents no interférence. has been found.
7.3 Labwareinterference

This method uses disposable labware as'far as possible. Glassware should be detergent washed
and rinsed with HPL.C grade methanol, acetone or acetonitrile prior to use.
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. APPENDIX1 APPARATUS
UK suppliers
"General laboratory glassware, available from Fisher Scientific UK, Bishop Meadow Road
'Loughborough Leicestershire, LE11 5SRG, UK. .
|
Crimp cap auto sampler vials and.caps available from Agilent Technologies UK Limited,’
Chemical Analysxs Group, Lakeside Heath, Cheadle Royal Business Park; Stockport Cheshnre,‘
SK8 3GR, UK.

Agﬂent 5973 MSD: system eqmpped with asi. Agllent 6890 GC system and. Agnlent 7683
"autosampler injector'system,. available from Agilent Technoiogxes Uk Ltd Lakesade Cheadie
Royal Business. P Stockport Cheshlre SK83G

] 3532 L

‘GC columiy Agxlent;HPSMS (5% phenyl 95% dxmeﬁﬂypolysﬂoxane) ayailable from Agnlent
7683: autosampler injector system,- available: from Agilent. Technologxes UK Ltd Lakesxde,
‘Cheddle Royai Busmess tockport, Cheshlre SK8§ 3GR, UK.

Doitble gooseneck mJecnon liner:4x
e ”omatography, Fairacres Industrial

kshire, SL4 4LE,
|

Deactxvated glass wool, available from. Thames chromatography, Fairacres Industrial Centre,

Dedwoith. Road Wmdsor, Berkshxre, SL4 4L, K. i

. US suppliers i

General laboratory glassware avallable from Flsher Smennﬁc Liberty Lane, Hampton NH
03842, USA.

‘nd caps available from Agilent Technologles 395 Page. Mﬂ‘l

Agilent:5973 MSD system’ equ:ppcd with:an Agxlent 6890°GC systein and: Agllem‘. 7683 ’,A
autosampler injector.system, available.from Agilent Technologies,. 395 Page- Mill Road Palo
Alto, CA 94304, USA.. ,

GC.column, Agilent HPSMS (5% phenyl 95% dlmethlypolysxloxane), available from Agllent
7683 autosampler injector'system, ‘available from Agllent Technologies, 395 Page. Mill: Road
Palo Alto, CA 94304, USA. l

Double gooseneck injection liner'4 mm i.d. for HPsplitless injectors, available from Restek
Corporation, 110'Benner. Circle, Bellafonte, PA 168230, USA. '

Deactivated glass wool, available:from Restek Corporation; 110 Benner Circle, Bcellafomire,k
PA 168230, USA.

|
i

o | ‘
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. APPENDIX2 REAGENTS |
‘UK suppliers !
Solvents: Acetonitrile, available from Rathburn Chemicals Ltd., Walkerburn, EH43 6AU, UK.

“Tefluthrin -analytical standard, available from GLP Testing Facility EZA, Syngenta CH-4333
--Munchwexlen Switzerland.

US Suppliers ' |

Solvents:-Acetonitrile, available: from B:& JBrand: Solvents, from. Scxenuﬁc Products Dmsxon
of Baxter Healthicaré Corporation, USA.

Tefluthrin analytical standard, available from: Syngenta Crop Protection; Tnc., P 0. Box: 18300
‘Greensboro; NC 27419 8300 USA
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. APPENDIX7  METHOD FLOWCHART
Reflux soil (20 g) samples in MeCN (100.mL) for 1 hour

Allow tocool then-analyse aliquot directly by GC-MSD'

|
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