Cover Sheet for

ENVIRONMENTAL CHEMiSTRY METHOD

Pestcide Name: Imidacloprid

MRID #:  422563-84
Matrix: Soil
Analysis: . HPLC/UV | .

_ This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This methed is nof an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at
flynt, ehzabeth@ena gov.




1.0

Summary
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The method described herein is for the analysis\of NTN 33893 in soil samples. It is based upon .
the method described in Mobay Repor-99619°with modifications incorporated as a result of
method development work performed at*ARC Aaboratories, Inc. Development and validation
of this method was performed under the guidelines described in Mobay Protocol PR91004. This

protocol was signed by Karen S. Cain, Stody Director, on February 1, 1991:

The method involves extraction of NTN 33893 from soil matrix by refluxing and filtration,
removal of co-extractives by various cleamup steps, and’quantitation utilizing HPLC gradient
chromatography with UV detection at 270 nm. The method as described is applicable to soil
samples which are relatively free of plant organic matter sach as roots. A flow diagram
presenting the method is shown in Figure 1. : ‘

2.0
2.1

2.1.1

Experimental
Materials
eral G d ipmen

Auto sampler vials (1.5 mL)

" Boiling flasks with 24/40 necks (250, 500, and 1000 mL)

Separatory fimnels with Teflon® stopéocks (250.mL)

Biichner glazed porcelain filtration funnels (12.5 cm)

Graduated cylinders (10, 50, 100, 500, 1000, and 2000 mL)
Volumetric flasks (Class A; 10, 25, 100, and 1000 mL)

Volumetric pipets (Class A, various sizes as nwdéd) '

Hamilton syringe (500 uL, calibrated in 10 uL increments)

Centrifuge tubes (15 mL, graduated in 0.1 mL increments)
Glass powder funnels o

Vacuum ;da;';ﬁng tube (24/40 inner and outér joints)
Heating Mes with transformers

Magnetic stirrers

' Magetic stir bars (Teflon®, egg-shaped)

e
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2.1.2

Filter disks, Acrodisc®, 13 mm PTFE, HPLC certified, 0.45um, Gelman

Reflux condensers (coﬁnected to cold water tap)

Filter/Degasser assembly with disposable 0.65  polyvinylidene difluoride filters
Rotary evaporators; equipped with a heated water bath, dry ice traps, and vacuum pump
wmr aspirator | o
Vacuum.gauge (9-30' Hg range)
Thermometer o o
Reagents and Consmmable Supplics
The specific brands used for the method validation analyses are listed here. In general,
while other brands having equivalent quality may be substituted, acceptable method
performance would need to be demonstrated with the substimuted items.
Acctonitrile, UV grade, Burdick & Jackson L
Dichloromethane (DCM), High purity, Burdick & Jackson |

Ethylene glycol, Baker Analyzed®, J. T. Baker : g

Filter disks, Whatman GF/A (12.5 cm) .

Filter paper, Whatman #5, 12.5 cm ‘

In-line ﬁlter degasser, for aqueous soivents, 0.2 tman

In-line filter degasser, for organic sol\:rmts, ro " nan ' ' |
Methyl t-butyl ether (MTBE), High .purity, - Jackson , | )
Potassium carbonate, anhydrous, gxaﬁuhr, Baker Analyzed®; J. T. Baker

Sodium chioride, Baker Analyzed®, I T. Baker

Sodium phosphate, monobasic, monohydrate, crystal, Bakex- Analyzed‘, J. T. Baker
Sodium sulfate (rinsed with dichloromethane prior to use), Baker Aﬁaiyzed% J. T. Baker

Water, reverse osmosis (prepared on site at ABC Laboratories) or bottled distilled

N1 g ABC Laboratories #392722-10



2.1.3 mm.mm

BAY NTN 33893 (1 -[(6-chlom—3-pyndmyl)—methyl]—4 5-dihydro-N-nitro- _J_H-mudazol -2-

 Autosar-pler, Shimadzu SIL-6A or SIL-6B._

Mixed reagents and solutions are prepared as described below: -

20% MTBE in DCM: 200mL')fMI‘BBmmimdwith800mLofDCM. .

Potassium carbonate, 0.05 M: 13.82 g of K,CO, are dxssolved in RO
water and brought to a final volume of 2 L.

Phosphate buffer mobile phase 1.00 g of NaH,PO," H,O are dissolved in 1 L

of water which had previously been ﬁlteredldegassed through a-0.65 p filter.

‘{‘.

' amine) was provm ‘1 by Mobay Corporamn, where documentation regmdmg the
" characterization is mmntamed :

214@4@&@%

BPLC Pumps (2), Shimadzu LC-6A pumps with hlgh pressure gmhcax m:xer
System controller, Shimadzu SCL-6A
Detector (UV) Shimadzu. SPD-6A set at 270 nm

Column heater, Timberiine, set at 40°C _

Guard column, 1.0 cm X 4.6 mm id LiChrospher® 60%1’ - select B (5p)

Analytical column, 12.5 cm X 4.6'mm id LiChrospher® 60 RP - select B (5p)
. N Sl
2.1.5 Data Acquisition System N ™

" HP-1000 mini-computer, Hewlett Packard

I-l?-’lSSOA‘ graphics plotter, Hewlett Pack:i:;d .

Think-jet printer, Hewleﬁ Packard .

Laserjet I printer, Hewlet Packard

Computer Automated Laboratory System (CALS®) so.ftwa_re, Beckman

Beckman Digimetry® MK-5 A-D converter

(nN1AR . ABC Laboratories #392722-11
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2.2 Prepamation of Standards
2.2.1 Fortification Standards

The equivalent of 25.0 mg of BAY NTN 33893 (after comrection for purity) is weighed
into a 25-mL volumetric flask. The compeund is dissolved in UV grade acetonitrile and
brought to a final volume of 25.0 mL to produce a stock solution of 1000 pg/ml. The
following dilutions were made to produce fortification standards of 0.400, 0.800, and

~ 2.00 pg/mL: -
E4
Parent Soln. _— o ' .
Cone, (ug/ml)  Aliquot Vol, (mL)  Dilution Vol, (mi) Final Conc, (ug/mL)
1000 1 - 25 1400 |
40.0 810 100 ' 4.00
40.0 .5 100 . " 2.00
40.0 2 100 - ~ 0.800
40.0 1 100 -~ 0.400
2.2.2 Quanptitation Standards
. _ The stock 1000 ug/mL standard in acetonitrile, prepared as described previously, is used

for the preparation of the 2.00 xg/mL (equivalent to 0.1 ppm, as explained in Section
2.3.3, #24) quantitation standard in water. A 2.00-mL aliquot of the 1000 pg/mL
standard is transferred to a culture tube, 100 uL of ethylene glycol are added to the
culture tube, and the acetonitrile is evaporated under a gentle stream of nitrogen. The
contents of the culture tube are then quantitatively transferred to a 10-mL volumetric
flask with reverse osmos's (RO) water and broaght to volume to produce a standard of
200 pg/mL in water. One milliliter of this standard was pipetted into a 100-mL

volumetric flask and brought to volume with water to produce the 2.00 ug/mL -
quantitation standard. . :

2.2.3 Linearity jurve Standards

For the linearity curve standafds, an equivalent of 20.0 mg of NTN 33893 was dissolved
in distilled water and brought to a final volume of 100 mL to produce a solution of 200

pg/mL. A linearity curve (solvent only) is prepared from the 200 ug/mL standard in
water as follows: ‘ 7 _ .'
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Parent Soln. Aliquot Dilution Final Final Equivalent

200 NA NA 200 - 10.0

200 3 4 150 X

200 2 . 4 100 | 5.0

40.0 25 50 20.0 1.00

200 1 100 200 - 0.100
2.0 1 10 0.200 0.010
0.2 1

2 0.100 - 0.005 -
(The 40.0 ug/mL standard used for the preparation of the 20.0 pe/ml, standard had been
prepared previously: by diluting 20 mL of the 200 xg/mL standard to a final volume of
100 mL with distilled water.) =~ . : ’

Aﬁnwhymmh&epmceofsamplemaﬂixispmmdbypmﬁngsﬂndaxﬂsin
water at 2X or 4X the desired coi -sntration and pipetting 1.00 mL of the 2X standard
or 0.5 mL of the 4X standard into a control sample extract following nitrogen blow-down
(see Step 18 of 2.3.2). Each sample is then brought to a final volume of 2.0 mL with
RO water. A 400 ug/mL standard is prepared similariy to the 200 pg/mL standard as
described in Section 2.2.2, except that a 4.0-mL, rather than 2.0-mL, aliquot is taken.
Subsequent dilutions are prepared as follows: ' ,

Parent Soln, Aliquot k Dilution Final Final Equivalent

400 R ¥ .10 ‘ 40.0 2.00
400 - 1 10 C 400 .. 0200
400 1 10 0.400 0.020

meﬁnwﬁty_inmauixsmndaméamprepamdﬁointheabovemnm”fouows:

Initial Soln. Aliquot Final  Final Final Equivalent

Conc, (ug/ml) Vol (ml) Vol (mL) Cope. (ug/mL) Conc, (ppm)
40.0 0 20 20.0 ©1.00
400 1.0 2.0 ~ 2,00 . 0.100
4.00 0.5 2.0 . 1.00 0.050
0.400 1.0 2.0 . 0200 0.010
0.400° 0.5 C 2.0 0.100 . 0,005

2.3 . Method (S&Figumlfortheﬂowdiagtamofthcmahod)
2.3.1 Reflux Extraction |
1.  Accurately weigh 40.0 g of previously homogenized soil into 2 500-mL boiling

flask, . Any standard fortifications are made at this point by pipetting an
appropriate aliquot of NTN 33893 standard in acetonitrile onto the soil sample.

0018 ABC Laboratories #392722.13




2.3.2

Li

10.

11.
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Careshouldbetakcntodxspersethcahquotovenhe surfaceofthc:homogemzed
soil. -

A Teflon®-covered stir bar (egg-shaped) is added to the boiling flask, followed
by 200 mL of acetonitrile. The mixture is heated to reflux and allowed to
pmceed for 7 hours. N g

- The cooled mixture is filtered through a Biichner funnel lined with a 12 5-cm

GF/A filter into a 1-L bciling flask, using water aspirator vacuum, The 500-mL
boiling flask and filter cake are rinsed with 5 X 10 mL of acetonitrile.

A
The filtrate is reduced to a volume of about 5 mL on a mtary evaporator. A
vacuum of 26.5" Hg and a water bath temperature raised from 25°-40°C over a
period of 20 minutes was used. : :

Notes:

.a. ¥ the water bath is too warm (i.e. warmer than 25°C) when the
filtrates are first placed on the rotary evaporators, excessive
bumping may occur,

» .
L1

The contents of the flask from Step 4 are quantitatively transferred with 2 X 20
mL of reverse osmosis (RO) water to a 250-mL separatory funnel. '

Ten milliliters of saturated NaCl solution are added to the separatory funnel. The
1-liter flask is further rinsed with 2- X 25 mL of 20% methyl t-butyl

-ether.’dichlommethane-(l\d‘!‘BElDCM)—which are added to-the separatory funmel.

The separatory furmel and contents are shaken for one minute and the phases are
allowed to separate.

The lower organic phase from Step 7 is diamed through a powder funnel,

containing about a teaspoon of anhydrous sodivm sulfate in a fluted Whatman #5
filter paper, into a 500-mL boiling flask.

The sodlum sulfate is rinsed with 2 X 10 mL of 20% MTBE!DCM The aqueous
phase is dlscarded )

Ethylene glycol (100 gL) is added to the organic.extmct from Step 9. The

contents are swirled to mix.

‘I‘he mixture from Step 10 is rotary evaporated to the ethylene glycol keeper at
25°C and 20-22" of Hg vacuum.

0019 ' . ABC Laboratories #392722-14
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12.  The residue from Step 11 is transferred to a 250-mL separatory funnel with 2 X
50 mL of DCM. -

13. The DCM from Step 12 is pamnonedagamStSOmLofOOSMpotaasmm
carbonate by shaking for one minute.

14. The lower DCM layer is drained: into 2 250-mL boiling flask through 15-20 g

of prewashed anhydrous sodium sulfate supported in a powder funnel by a fluted
~ Whatman #5 filter paper

15. - The sodium sulfate from Step 14 is nnsed'thh 2 X 10 mL of DCM. The aqueous
phase is discarded. ‘

16.  Ethylene glycol (100 kL) is added to the 250-mL boiling flask and the conteats
swirled to mix. ‘ ' '

17. The organic mixture in the 250-mL boiling flask is rotary evaporated to
- approximately 5 mL at 25°C and 20-22" Hg vacuum. :

18.  The DCM/ethylene glyool from Step 17is quanntanvely transferred to a 15-mL
graduated centrifuge tube with 2 X 3 mL DCM rinses. The DCM is evaporated
under a gentle stream of nitrogen until only the ethylene glycol remains.

19.  The extract from Step 18 is brought to a final volume of2 mL with RO water and
mixed.

20. - The extract from Step 19 is placed in a disposable syringe and forced through a
0.45 p PTFE filter directly into 1. S-mL autosampler vial.

Note: It has been observed that soil extracts which are yellow in color are less
colored after filtration and that some of the color is left in the filter. It -
appears that some of the co-extractives are partitioning onto the PTFE.
Use of filters made of other materials could potentially result in less
removal of co-extractives and hence "dirtier” chromatography.

2.3.3 HPLC OQuantitation and Calculations

21.  Sample extracts from Step 16 are anaiymd by gradient HPLC underthe following
condmons

Mobile Phase Gradient pmgmni
A = filtered reverse osmosis water with 1.0 g NaH,PO,liter

Pump A - Shimadzu LC-6A
B = filtered UV - grade acetonitrile\Pump B - Shimadzu LC-6A

3
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Flow rate: 1.5 ml/min througkout

Initial: : 90%A/10%B - .

Gradient 1: hnnrfmmOtoZOmm.to?S%AIZS%B
Gradient 2: _ linear from 20 to 25 min. to 10%A / 90%B
Platean: from 25 to 39 min. at 10%A / 90%B
Gradient 3: linear from 39 to 43 min.

, . 0 90%A / [0%B |
Re-equilibrate: ~ from 43 to 50 min. at 90%A / 10%B

Autosampler: Shimadzu SIL-6A - T :
. 4 '

Controller: - Shimadzu SCL-6A

~ Injection Volume: 25 ul

Guard Column: 1 0unx46mmthChmsphe:‘60RB = select B (Spm)

/

Columa: 12.5 cm x 4.6 mm’? ID LiChrospher® 60-;;}‘9&9& B

(5 pm) SN <2

. NN s
Column Heater: Timberline : ' L,_\__;__“"'”', S
, Temperature: 40 °C '
Detector: Shimadzu SPD-6A
o UV absorbance at 270 nm

Response: standard
0.08 AUFS; 0.8 V/IAU

Data Acquisition:  Beckman Computer Automated Laboratory System (CALS®)
‘ software via a Beckman Digimetry® MK-5 A-D converter
“and a Hewlett-Packard HP mini-computer.
Notes: :

a. Under the conditions described above, the retention time for NTN
33893 is 8-10 minutes.

b. Pwkbmadaungmumallyanmdmhonthatthemdwmdgc
should be replaced. '

c. Intheevemofpeaksﬁomco—emactivuwhichmnmmlved
from the NTN 33893 peak of interest, a change in the colunm
temperature should be the first modification employed in an

attempt to resolve the peaks, assuming that the overtap is not doe
topeakbmadeningasdwcn‘bedabovcthoteb. ‘

d. Pu?mamotherthantunpmemybemodd'rdmordcrm !
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24.

L

Linearity of response is assessed by injecting a series of standards, beginning with
the low concentrations and proceeding to the high concentrations. Data is
acquired via Beckman Computer Automated Laboratory System (CALS®)
software onto 2 Hewlett Packard HP-1000 mini-computer. Baselines are assigned
by CALS® according to operator-specified parameters (sce Appendix II for a

.detailed description of the data acquisition system and the parameter coding

available). -Computer-assigned baselines are examined visually by the operator

.and assessed for correctness. In the case of poorly-drawn baselines, appropriate

parameters are changed and the chromatographic data re-evaluated. After
achieving acceptable baselines, CALS® is used to determine peak heights and to
plot peak height response vs. concentrations The linear regression coefficient, r,
is calculated by CALS® for the series of standards injected. A correlation of
0.995 is considered acceptable linearity. However, visual inspection of the plotted
curve may yield additional information. Linearity is assessed both in solvent and

in matrix extract, Pwpamonofthuestandardsandthecomuanonsusedhave ‘
been described previously in 2.2.3. . .

The injection sequence followed for sample analyses is injection of a standard
(0.01 or 0.05 ppm equivalent for the method validation analyses and 0.10 ppm
equivalent for treated sample analyses), followed by the injection of a sample,
then injection of a standard, then a sample, and so on (the m]ecuon run is always
started and ended wnh a standard injection).

Calculations:

‘a.  Ppm Residue Values

- peak height (sample)
sample ppm = <o peak height of bracksting X 0.1 ppm
.1 ppm standards .o

Example: ~ ABC ID 39273-009, CA control + 0.05 ppm
(Since this was a method validation analysis, the bracketing
quantitation standards were equivalent to a . sample
concentration of 0.05 ppm.)

_ 8,362
sampl =
€ PPM ® 15,748 » 10.849) 72 © °0-05 ppm

. Sample ppm = 0.039

A20 ng/mL standard is equivalent to 0.1 ppm in the sample, as shown .
below:

0.1 ug/g (ppm X —;°—mLE = 2.0 pg/ml

0 022 7 ABC Laboratories #392”?2-17

101984




101984
b. Recovery values

= Ppm found - ppm in concro.! 1008
% Recovery Pra added X

| Example: ABC ID 39272-0:9, MN control + 0.03 ppm

t recovery = - 0390 -o:‘? -001 ppm » 41008

% Recovery = 76%

3.0 Method Validation
3.1 Method Validation Recoverics

Rmovenesﬁommﬁbodwhdanonamlysesowargnmﬂmplesmmmmzemeabh
I. Recoveries ranged from 70-90%, with an average recovery of 84.0 + 9.52%.
Chromatograms for these analyses are located in ‘Appendix 1. Recoveries from method
validation analyses of Minnesota soil samples are summarized in Table Il. Recoveries ranged
from 70-90% with an average recovery of 77.8 1 8.58%. Chromatograms for these analyses
are located in Appendix II. Recoveries from method validation of California soil samples are
summarized in Table III. Recoveries ranged from 60-88%, w:thanamgereuoveryoﬂs.'s
+ 12.6%. Chmmamgnmsfortlmeamlymmhmtedmwm

32 Limit of Determinati

R&iduuofN'lN33893detecwdinthe¢omlsoilsampb:usadforthemuhodvﬂidaﬁon '
analyses ranged from non-detectable to 0.001 ppm. The lowest fortification level for which
recovery was demonstrated was 0.01 ppm. Therefomthehmnofduummnonforthumuhod
is 0.01 ppm. :

3.3 Lincarity Checks

Linearity of response for NTN 33893 under the instrumental conditions described in 2.3.3 was
determined in solvent (water) and sampie extract matrix. Preparation of the linearity check
standards is described in 2.2.3. Response in solvent was linear from 0.005 ppm to 10 ppm, with
a correlation of 0.99986. Themrvensprwentedgmph:callymﬁgm2 Chmmmgnmsare

/
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located in Appendix IV. Response appeared to be linear from 0.005-10.0 ppm in soil extract

matrix from all three sites. Because of the difficulty in evaluating linearity at the lower end of

a linear regression curve when a relatively high (10.0 ppm) point is incinded, regression curves

were also generated using only the lower five points. For the Georgia soii extracts, a correlation

of 0.99997 was obtained with all six points and a correlation of 0.99995 was obtained using the

lower five points (see Figure 3). For the Minnesota soil extracts, a correlation of 0.99982 was
_ obtained with.all six points and a correlation of 0.99995 was obtained using the lower five points
(see Figure 4). For the California soil extracts, a correlation of 0.99991 was obtained with all
six points and a correlation of 0.99989 was obtained using the lower five points (see Figure 5).
Chromatograms for the Georgia, Minnesota, and California soil linearity injections are. located
in Appendices VI, VII, and VI, respectively. ’ .

0024 ' ABC Laboratorics #392722-19




