Pestcide Name: Imazethapyr

MRID #: - 404294-11.
Matrix: Soil

) R A ’ PERE Sy i “
Analysis: HPLC/UV -

- This method is prov1ded to you by the Environmental Protection Agency s (EPA)
Env1r0nmental Chemlstry Laboratory (ECL). Thls method is not an EPA method but one
which was submitted to EPA by:the pesticide manufacturer to support product reglstratlon '
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
‘but makes-no-claim'of va11d1ty by posting. these methods. Although the Agency reviews all

Environmental Cliemistry Methods submitted in support of pesticide reglstratlon the ECL n

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 dxfﬁcultles in downloadlng the method, or further questions concemmg ‘
the methods, you may contact Elizabeth Flynt at 228 688 2410 or via e-mall at

flynt.elizabeth@epa.gov.- L
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6. Betties: Vide-mouth, high density polyelhylene, l6-cunce capacity
(Nalzene Cat No. 2104).

. 7. Retiprocating Shaker: Equipped to hold l6-ounce bottles borizontally
. {A. H. Thomas Company, Number 8291-310).

B. Centrifuge: Bquipped with a head for 500-mlL bottles (Dalon.ﬁodel
CU-5000, IEC Division, Heedham. Massachusetts).

9. pH Meter: 9rion Model 70lA..

10. Vacuum Filtration Apparatns: A 500-ml suction £lask {itted with a
&00-nL Buchner porcelzin fumnel by m»eans of a rubber adapter.

11. Pilier Paper: 9.0 em (Vhatman Number 40V.

12. Separatory Punnels: °'250- aad Z200-ml capacity.

13.'Bvéporaticn Flasks: 100- aad 1,000-aL capacity.

14. General Laboratory Glassvace: Assozted beakers, praduated :ylinders
and valumetric pipets. . :

15. Rotary Bvaporator: ' Buchler Instruzme=ts equipped vith a heated vater = '

bath at 35°C. . _ .
. 16. Splid Phase Bxtraction Precessing S:ation: (Vac-Elut Brand, Analyti-
chem International). . .

17. SPE Columns: Octadecyl (C-18), 50C =g in 3 aL rtubes (J. T. Baker
: Chemical Company, Number 7C20-3).

18. SPE Columns: Strong Cation Zxchanga 7SCY) 500 =g in 3-al tubes
(AnaIytichen International, Number 2.7303).°

19. SPE Adaptors: Luer.to SPZ Zoluzn (inalytichem Internmational, Number ‘
636001). .

N

20. Disposable Syringes: 30-zl capaci<T, (Plastipak, Becton-Dickinson,
. Rutherford, New Jersey). ;

C. Réagents

1. Analytical Standafd: AC 2£2,499 [n:izotinic aclid, S-ethyl-2-(4-
isopropyl-4-methyl-oxo-2-i=idazolin-2-yl)~] analytical grade, known

purity, American Cyanamid Company, szricultural Research Division,
Princeton, New Jetscy._ . .t

2. Solvents: Bigh purity, Bu-Zick ans Jackson hrand (American Surdick
and Jackson, Muskegon, Miznzigzan). .

. a. Methylene Chloride " 3. <ethyl Aiee, 1
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Vater, HBigh Purity: Distilled or delonized.

Sodiym g;droxide: 50 solution, (J. T. Baker Cheaicsl Company,

Hydrochloric Acid: Concentrated, Reagent Grade, (J. T. Baker Chemical

Company, N r 9535-1).

Acetic Ac!d,_clacial: Q- T Baker Chemical Company, Number 9507-1).

Potassium Phosphate, Dibasic: Povder, (J. T. Baker Chenical Company,
Nusber 3252-1). . . _

N
Extraction Solvent, 0.5N Sodium Hydroxide: Dilute 160 g-ams of 50X
sodlum hydroxide sSolution to & liters vith high-purity wvater.

Bydrochloric Acid, 6N: Mix equal voluzes of concentrated 8C1 and high-
purity water. - . : : -

Hydrochloric Acid O.I1N: Dilute 8.2 alL of concentrated STL to one liter
with high-purity vater. ) . :

Sodium Bydroxide 0.1N: Dilute 3 graas of 50X sodium hyc-oxide to 1,000
nl wvith high-purity vater. i

Buffer Solution: Dissolve 50 grams of dibasic porassium snosphate 1in

one 1iter of high-purity vater and adjust to pH §.5 + C.1 vith 6N ECl.
) ~ [ .

HPLC Mobile Phase: Measurs 400 zL of zethanol into a 1.200-mL ,

volumetric flask, add 40 mlL of glacial acetic acid and z:ilute to the

mark wvith high-purity varter. ;

Filter Aid: (Celite 545 Johns-Manville Corporaticn).

Q. Preparation of Standard Solutions

1. Stock Selution

‘Accurately veigh 100 mg + 0.10 =g of AC 263,499 analytizal standard into
s 100-mL volumetric flask, dissolve the material ia 5 =L of acetone and
dilute to the mark with high-purity vater. This solutic= contains 1,000

mcg of AC 263,499/ al.

2. Intermediate Solution

Pipet 10 uL of the stock =olution into a 100-mL volumetsic flask and

dilute to the mark vith high-purity vater. This solutiza contains 100
mcg of AC 263,499/ul and is designated the Inter—ediate Standard Solu-

tion.
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3. BPLC Vorking Standards . . ' -

Pipet & IQ-L‘lllqubt of the Intermediate Standard Solutloen into a 100-
al volumetric flask and dilute to the mark vith high-purity vater. This
solution contains 1.00 mcg of AC 263,499/ul.

Pipet a l-al aliquot of the Intermediate Stanoard Solution into a 200~
al volumetric flask and dilute to the mark vith high-purity vater. This
solution contains 0.50 mcg of AC 263,499/al« _

Pipet a 10-mL aliquot of the 0.50 mcg/al solution into & 100-nl
volusetric flask and dilute to the mark vith high-purity vater. This
solution contains 0.05 mcg of AC 263,499/al.

&, Portification Solutions

Por purposes of fortification of soil saaples for recovery studies, use
standard solutions in vater such that a 1-ul aliquot of solution added
to 50 grams of soil will yield the desired fortification level. For
example, 1 =L of the 0.50 mcg/mL HPLC Vorking Standard added to 30 grams
of soil wvill yield a 10 ppb fortification level.

Liquid Chromatographic Conditions

Set up the instrument for isceratic operation at a £lov rate of 1.5 to 2.0
pL/minute. Set the UV detector at 254 nano=eters. Instruzent sensitivity
should be set so that a 500-mcL injecticn of the 0.03 meg/ml standard gives
a chromatographic peak height of about 30 - 10 aillimeters oc the equiva-
lent in integrator units. The retention tize for AC 263,499 is sbout 4 to
7 minutes using these operating conditions. : |

Linearity Check

Check linearity of chromatograph response by obtaining chromatograms of the
three Vorking Standards, recording response as peak height (see Note M.5).
Plot responses versus concentration. Significant departure from a straight

1ine plot indicates faulty standard preparation or instrument malfunction

vhich must be corrected before analyzing saaples.

Recovery Studiés

The ability of the analyst to perform the procedures must be demonstrated
on fortified control soil prior to analysis of unknowvn samples. Plpet a
1-aL aliquot of fortification standard onic a S0-gram sample of control
soil and mix the ssmple thcroughly. Let the sample stand for at least 15
minutes before proceeding vith the analysis described in Section J.

Sample Preparation

1. Allov frozen soil samples to thav completely in-an airtight container:
just before analyzing. . ‘

2. Mix the thaved soil thorcughly and re=cve large stones and vegetation
to obtain s hosogeneous sasple.
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I. Moisture Determination

N -

Deternine the moisture content of the soil to be analyzed by Kacl Fischer
titration or other validated aethodology. -

~ J. Sample Analysis (See Note M.1.)
1. Extraction

b.

C»

’ £l

Accurately veigh 50 + 0.1 g of soil into a lG-ounee vide-aouth
polyethylene bottle (see Note M.2.).

Measure exactly, in a 250-mlL graduated eylinder, 200 aL of O.5N
sodium hydroxide and pour the solvent into the bottle containing the

sample. Stopper the bottle and shake the contents for one hour on 8
recipro.ating shaker. )

Centrifuge the sanple at 2,500 + 100 rpm for 10 minutes.

Decant exactly 150~-al of the supernatant extract and transfer the
solution to a 400-nL beaker.

Adjust the sample extract to pH 1.7 to 2.0 with 6N hydrochloric acid.

Add 10 + 1 gram of Celite 545 to the beaker, stir the contents and
filter the mixture by suction through a Vhatman Nuaber 40 filter

' paper.

Vash the beaker and filter cake with twvo 23-alL portions of 0.1N
hydrochloric acid. -

2. Partitioning (See Note M.3.)

b.

C.

Transfer the filtrate to a 500-nLﬂseparatory funnel. Add 200 =l of
methylene chloride, stopper the funnel and shake the contents
vigorously for 30 seconds. Let the layers separate for about 5

minutes; vith most soils, the lower layer vill not clear bot vill
consist of an emulsion.

Drav off the lover layer inzo a 250-al separatory funnel, add 5 to 10

.mL of methancl, stopper and invert the funnel to mix the contents.

Allov the phases to separates for about'3 minutes and drav off the
clear bottom layer into a 1,000-mL evaporation flask. Do not draw
off the interfacial emulsion into the flask but return it along vith
the upper layer to the original 500-alL separatory funmel.

Repeat the extraction of the agueous phase wvith tvo additienal 100-mL
portions of methylene chloride. Follov the procedure described in
Steps J.2.a and J. 2.b, including the addition of 5 to 10 mL of
methanol each time to break the emulsion.
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Evaporate the methylene chloride sasple solutiom dovn to about 10 mL
on a rotary evaporata2r and transfer the sample to a 100-alL evapora- ' -

tion flask, using 10 to 20 =L of methylene chloride to effect com-
plete transfer. . - ‘

Evaporaté the solution to drymess.

‘Solid Phase Extraction

Condition a C-18 solid phase extraction column by vashing vith 3 L
of methanol folloved by 3 =L of vater. Prepare an aromatic sulfoni
acid (SCX) column by vashing with 3 =L of vater. ‘

By means of :. Luer-to-SPE adaptor, attach a 30-al syringe birrel to
the top of each column for use as reservoirs. :

V¥ith no vacuus applied, place the SCX unit on the SPE processing unit
and add 10 sL of 0.1N hydrochloric acid to the reservoir.

. Dissolve the sample in S nL of 0.1N sodinm hydroxide and pour this

solution into the reservoir of the C-18 column. Using the syringe
plunger, fcrce the sample solution through the C-18 column at a rate
of 4 to 5 drops/second and collect the eluate in the SCX reservoir
containing the hydrochloric acid. Vash the sanple flask with tvo 5-
zL portions of high-purity vater pass these vashes through the C-18

. columa and into the SCX reservoir.

‘Apply vacuum to the SPE processing station, alloving the effluent

to go to vaste. After the solution has passed completely through the
SCX column, remove the resecvoir and vash the colunn with 3 L of

methanol folloved by 2 mlL of high-purity vater. Remove the coluan
from the processing station.

Place a clean 30-mL syringe barrel on to the SCX column and add 10 =L
of pH 6.5 phosphate buffer. Vith the syringe plunger, force the
solution through the packing, collecting the eluate in a separatory
funnel containing 50 mL of 0.1N hydrochloric acid. Add 5 nL of
methanol to the reservoir and force this solvent through the
packing, collecting the eluate in the separatory funnel.

Add 25 nlL of methylene chloride to the separatory funnel, stopper, .
and shake the contents vigorously for.30 seconds. Let the layers
separate and drav off the bottom layer into ‘'a 100-nL evaporation
flask. Repeat the extraction vith an additional 25-alL portion of
nethylene chloride. Evaporate the combined methylene chloride layers

to dryness and dissolve the residue in exactly 5.0 mL (see Note K.9.)
of high-purity vater. .

- 8/9
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K. Liquid Chromatography (See Retes M.4. to M.6.)

Just before the analysis of samples, inject the three Vorking Standard
Solutions and ascertain linearity of response. Inject duplicate S00-mcL
aliquots each of tvo sample solutions (four injections), then one of the
standard solutions to check for drift in chromatographic response. Repeat
the sequence of four sample injections folloved by a standard uatil all the
sanples have been injected; use a different standard for each of these
checks. Samples for vhich the duplicate injections differ by moxe than 10%

should be reinjected. Similarly, sample groups surrounding stamdard injec-
tions that indicate response drift of greater than 10T should be reinjec-
ted. Average the responses obtained for each sample =nd calculate the.

AC 263,499 content of the original sample according to the followving sec-
tion. - . .

L. Calculations
Calculate the AC 263,499 content of the origimal sample, uncorrected for -
sample moisture, using Equation 1 and that Standard Solution vixich most

nearly approximates sample response. Calculate the AC 263,499 content on a
dry veight basis using Equation 2. -

(i) pr AC 263'£99 (uncorfectedj - RS XB?S¥D2123 gsixagsqug.r. X‘l o
. : Vhe:"e_: R(SAM) = Sample response (millimeters or integrator u:;f.ts).
- . R(SID) = Staﬂdard :espoﬁsg fnill!nete:s or integrator umits). .
- V1l « Volume of extraction solvent (ml).
V2 = Aliquot oflextraetiou solvent used for analysis (mL).
Vi = fplune of sample solution used for HPLC (ulL).
V4 = Volume of sample solution injected (mcl).
VS = Volume of stand#rd solution injected (mcl).
C{STD) = Conhcentration of AC 263,499 in vorking standard (mcg/mL).
V = Sample veight (graas). k H

D.F. » Dilution Factor (see Note 4.8.).

100- '
(2) peb (dry veight basts) " Uncorreted ppb X (100 - Z moisture)

oengr7 7 Y
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M. Botes on the Method

w0
ot

1.

S.

6.

9.

Process soll samples from extraction to conplét!on of elution vithout

interruption. Sample solutions for HPLC are stable for at leaast one
veek 1f stored at roos temperature in tightly stoppered containers.

Vhen smalyzing samples in pairs, use bottles of approximate equal veight
s0 that balancing of the bottles vill not be required in the centrifug-
ing step: - ,
In the methylene chloride partitioning step (Section J.2.), transferring
the bottom layer to another separatory funnel and addition of sethanol
is a means of breaking up emulsions vhich result vith most soils.
Pollow the procedure as described vhether emulsions form or nut.

For the BPLC mobile phase, the methanol:vater ratio smay be varied from
30:70 to 40:60 in order to obtain optimum chromatography vith regards to
peak shape and resolution from sample background peaks. The acetic =cid
content should be held at 4Z. The addition of 0.1X triethylamine to the -
pobile phase can sometimes be helpful in resolving the peak of interest
from background peaks. : ’ T,

Poorly shaped BPLC peaks may be due to guard colusn or analytical column
contamination. Guard columns should alvays be used and replaced as

‘necessary. Poor peak shapes can also occur vhen using contaminated

mobile phase. If peak shape does not isprove after changing a guard
celumn, prepare a fresh batch of mobile phase.: ' ‘
Chromatographic peak heights may be measured either using an electronic
{integrator or a millizseter rule. Vhen using the latter, record response
as peak height in millimeters times attenuation.

If the ch:outognphic response exceeds that of the most concentrated
calibration standard, make an appropriate dilution of the sample vith
vater to obtain a response vithin the range of the Vorking Standard

Solutions. Include the Dilution Pactor in the calculations as described
in Note M.8. : : ' v

Dilution Pactor (D.F.) = 1 unless sample response exceeds the range
covered by the Vorking Standard Solutions and it is necessary to dilute
the sample solution further vith vater by s factor of D times to cbtain
s response vithin the range of the standards.

Some soil matrices suppress BPLC response of the compound vhen the
specified final volume of 5.0 mL is used. If recovery values for a
particular soil average belov 75, increase the final volume to exactly
10.0 mL for that soil type. If preferred and the available equipment is

adequately sensitive, it is acceptable to use the 10.0 mlL final volume
for all saoil rypes. : .

- Denp*|
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