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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Imazépyr (Arsena_l)

MRID #: 418915-01
Matrix: ~Soil
Analysis: HPLC/UV

. This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not 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 ciaim 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.elizabeth@epa.gov.
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Racommended Method of Analysis

CL 283,997 imazspyr: HPLC Mathod for the Deternination of
O 243,997 Residues 1n Soil :

A. Principle

Residues of CL 243,997 are extracted from sofl with 0.5M sodium

hydrox{de in vater. After adjusting the PH to 2.0, further cleanup is

achieved by using solid phase extraction cartridges. The aoclution is
then partitioned with aethylene chloride. The methylene chloride is
evaporated to dryness and the residue is dissolved in water. .

e Quantitacion of CL 243,997 is accomplished by liquid chromatography
using a UV detector (240 nm) and the external standard techuique. The
validated sensitivity of the aethod 15 5 ppb.

B. Reagents ,
e ———

1. Analytical Standard: CL 243,997 [nlcn:iﬁic acid, 2-(4-isopropyl-4-
ne:hyl-s-oxa-z-lnidazolin-z-yl)-] analycical grade, kxnown puricy,
obtained from American Cyanamid

Coapany, Agricultural Research
Divisien, P.0. Box 400, Princeton, New Jersey (Q8540.

] K
©1988 American Cyanamid Company

NOTE: This method supetcedes M-

method is essenclally the same as the Previous one
sized aromatic sulfonic acid SPE cartridge 1s now u
. found to be necessary for soils with very low

1713 for the anélysis of soil. This neﬁer

except that a larger
sed. This was
organic macter.:
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- with 6N hydrochlorie acid.

Assorted Glassware:
'h

-5-

Solvents, Sgeciallz Purified: pgJ nrand'uigh Purity Solvenﬁ.
American Burdick and Jackaon, or equivalent. .

a8, Methanol

b. Methylene Chloride .
C. Acatonitrile (UV grade)
d. Hexane ‘

Cheuicalaz_ 'Baker Analyznd"naagen:s, J.T. Baker Compiay.
&. Acetic Acid. glacial

b. Hydrochlorie Acid, concentrated

€. Sodium Hydroxide, pallecs

€. Potassium phosphace, dibasic

8. Extraction Solvent

80 g of sodium hydro
wix “llo

0.5N Sediun B droxike in Vater:

Dissolve
xide pellecs {n 4 L of delonized

water, and

b. 502 Methanol in Water: . Add 250 ar, of methanol to 250 L
of delonized wacer and mix vell. :

€. 6N Bydroechlorie Acid:'
- al, of deionized wacer 4
the mark with deiontzed

Add 250 ul of hydrochleric actd to 200
o a 500-~mlL volumetzie flask. Dilute to
water and aix well,

d. pH 3.5 Phosphata Buffer: Dissolve § grams of'po:assiun
phosphate, dibasic, ia ! L of delonized water, adjust to pH 3.5
with 6N hydrochloric acid, _ )

Solid Phase Carczidge Elution Solvent: Dissolve 50 g of potassium
phosphate, dibasic, in 1 L of delonized water, and adjust to pH 6.3

Deionized Water:'

Millipore’s Miili-Q Water or equivéleut. B

Liguid Chrana:ograghic Mobile Phage: Mix 700 nl of deionized
water, 360 oL of methanol

and [0 al of

acetic acid. Filzer through
‘a Rainin Nylon=66 (0.45 wm) filter or e : .

C. kggara:us ‘

quivalent.

Balance, Anhlzticnl: Sartorius, precision of + 0.05 mg.

General laﬁora:ory. '

Flash Evaporator: Buchler Instruments Model PF-

10DN or equivalent °
. equipped with a heata

d water bath waintained a:

approximacely 35°C
ation flasks can be partially

in which the evapor submerged.

2/11 | | CY4 1
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4,

S.

6.

7.
- deactivated for basic compounds),

: 9.
10.

11.
12,

13.

14,

15.

16.
17.

18.

. . R |
Microliter Syringe: l-nL;rclenco. No. 19925-~],
Liquid Chromatograph: ‘

4+ Puamp: Kracos, Spectroflow Model 400

b. Detector: Kratos, Spectroflow

Model 733 yy detector
€. Saumple Injector: Reodyne wvalve

» Model 7125, QpO-ch loop

Recorder: sp 5;70 récnrdipg gn:egra:or, Spectra~-Physics.

EPLC Column: 15 ca x 4.6 = In, Lc-g-pp (octyldinethylsilyy,

Supelco, Ine., Cat. No. 5-8347.

Plastic § ringa: Dispasable,

Luer Lok, 10-aL and 30-al capacicy,
Beckton Dickinsonm. , _ :

Adag:eés: Fare 1636001, Analytichen International.
Vac-Elut Processing Station or Egﬁivalent: "Cat. No. Al 6000,
Analytichen Internacional, . |

Filter Paper: Glass microfibre,

‘Whatman 934~AH, 9~ca diameter.
Solid Phase Extraetiaon Cartridges:

4. Bond-Elut C18 Cartridge {1,000 ng):r Catalog Numper 607406,
Analytichen In:erna:ionnl. ‘

b. Bond-Eluc Aromacic Sulfonte Actq Cartridge

Catalog Numbaer 617406, Ana} o

Ytichen International.

Cencrifuge: Damon Model C4-500, rgc Division, Needham, = -
Massachusetts, with 4Ppropriate head for S00-aL bottles. ]
pPE Meter: Orion Model 70]a or equivalent, ' ’ ‘: o

Centrifuge Boctles: sp

O=al, Capacity, wide-mourh polyprépylene,
Catalog Number 05-562~24, Fisher Sclentifye Company.

Horizontal Recipracating Shaker:

A-H. Thomas Company, No. 8291-510. '

Aquatest Ty: Karl Fisher moise

ute titrator (or eqhivalen:),
Photovalt Corpota:ion, Indiana ’

polis, Indians,

Reservdir: TS-mL':apgcity.

Catalog Number 607500, Aﬁaly:i:ﬁeﬁ
International, _ : o C '

| - CY41
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Preparation of Standard Solution

1. Stock Solutions (Prepare Mouthly)
ﬁ

Weigh accurately 10 + 0.05 ug of 243,997

analycical standard fato
2 100-al, volumacric flask. Diluta to the mark with methanel and mix
well. This standard solution contatns 100 mcg/al of CL 243,997.

\
2. Standard Fortification Solutions (Prepare Weekly)

&« Pipet a 7.$-nL'aliquo:‘o! the standard stock zalution Prepared
. 1n D.l into a 10-mL volumetric flagk,

Dilute to the mark with
deionized wacer and aix wvell., Thia standaxrd solucion contains
75 meg/al of CL 243,997, . o

b Pipet a 2.5enl aliquot of the standard stock solution pPrepared .
© . in DJ1 inco a 10-alL volumetric flask, .Dilute to the wark with
delonized water and 2ix well. This standard solution contains
25 uweg/ml of CL 243,997, :

€. Pipet a l-mL aliquot of the standard solution prepared in D.2.)
into a 10~al volumetric flask.

Dilute to the mark with
delonized water and mix well, This standarg solution contains
2.5 weg/al of CL 243,997. ; _ :

d. Pipet a l-ml aliquot of the 3tandard stoek solution preparad in

. L.l into a 100=-mL volumetric flask. Dili:e to the mark with
delonized water and aix well. Thig Standard solurion containg -
! meg/al of CL 243,997. )

e. Pipet a 5-mL aliquot of the standard solution prepared in D.2.d¢ -
into a 10-alL volumerric flask. Dilute to the mark with *
.deionized water and uix well, This standarg solution contains
0.5 meg/al of CL 243,997. )

f. Pipet a l-ml, aiiquo: of the standard soly
) into a 100-al volumetric flagk. Dilute o the mark with -

delonized water and mix well. This standard solution
contains 0.25 meg/uml of CL 243,997

tiocn prepared in D.2.b

3.' HPLC Standard Solutions ' '

a. Pipet a l-ml aliquot of the standarg s
D.]l into'a 100~oL volumetric flask.
delonized water and mix well, This ¢
.centains 1.0 meg/mL of CL 243,997

tock solution prepared {n

Dilute to the mark with
tandard solution )

b. Pipet 0.5, 1 and 2 oL of the 1.

(D.3.a} inen 10-al velumesric flasks. Dilute to the mark with
detonized water, These standard soluti

ons containm 0.05, 0.}
and 0.2 meg/ml of CL 243,997, respectiy

- CY41
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F.

G.

3. Ins:runeaé Conditions o
B E

Note: The 0.1 meg/al cL 243,997 standard should be
daily and 13 uged as the vorking standapd for
the others are used for the linearity check.

Ligutd cn:é-aeogr.nhxc Conditions

l. Instrument
h

preparad
quantitation while

AY

4. Pump: ﬂlxi:na. Spectroflow Model 400. T
b. Detector: Kratos, Spectroflow Model 783 gy deteccor

2. Column: 15 em x 4.6 o= ID, LC-8-DB (oec

. Yldimechylsily), deactivazed
for basie compounds), Supalco, Ine.,

Cat. No. 5-8347,

" 8« Column Temperature:

. 1
Room temperature (approx. 23%C) . P
b. Mobile Phase: . Methanol: Water: aceryc Acid '
: R . (30:70:1)
€. Flow Rare: . 1.0 wlL/min (approx. 1500 psi)
d. Detector Wavelength: : v 280 mm '
€. Decector Range: ' 0.005 AFS .
f. Llcop Imjector: C 500 wmel ' . :
£. Recorder: - 05 em/min chars Speed, 10 oV
k. Retention Time: :

approximacely 7 sinutes

Lineati:z Check: (The chrona:ograph should be ch
of respcnse whenever a tew coluqn or

ecked for iineari:y
instrument 15 used,)

na beak‘heigh: of 30-50% full-

linearicy of response. Significanc depare
‘this range indicaces iastrumental difficyl

tles which shouid be ~—
corrected before Proceeding. . . e
Sample Preparation (Keep 8011 frozen at all times except while zixing E s
and compositing) : : 4 _ '

l. Mix the goil thoroughly removing la
Lo obtair a homogeneous sample. -

2. Prior!:6 inalysis the

Determination of Moisture

Before using the Aquatest unit, 1t should be checked for accuracy using a
Standard water solution, . :

| S CYR
_;1 ‘  s FQQ@ 299



1.

2.

3.

4.

6.

7-

8.

9.

.Inject smaller

Injac:' three 50 mel aliquots of eethan
decermine the vater coantant of the 2ethans}.
methanol, the water coutent should he less tha

Using a pan balance, weigh oue 1.9 8 of sot] f£r

om a wall;uixed
Sample onto g Plece of weighing paper, A

Cap the via} and shake vxgorm_.lsly for | niriu:e.

Allow the sanple to setrle for at- least )o uinutes,

Inject duplicate S0—aecl, aliquoes of

Aquacest ypip, It duplicate values

the methangl eXtract into the »
other make two more injeccions,

are not withip F 10X of each

aliqubi;s 1f the "titration tige is greater thap two
uinutes, _

equation,-

X wazer = [Avérage u'u:gs. - Avei'age =egy) x 0.02 x 2%

Where:

= Average Dlcrograms cizrapeq for sample. .

Average ocg)y ™ Average micrograms titrazed

for 2ethacrol blank
(same volume of sample),

A= H:l.c.:ol'il:ers of sample injeczed.

o determine the moistyre it
content, '

Recovervy Tese

Sed by recovery

amples ig d4Ctempted, -5 fortified
sample should also be Processed wi

Weigh 5 30-g subsample of control s0il fneg 2 centrifuge bostle
(500-=aL capacity), ] i '

rd foraificaci
e tested,

Add by piper a volume 1of standa

on scluticon appropriate
to the fortificacian level ¢p : e .

':)'.,:_77.'—-' B
A711 CQGE SCC -
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3.

4.

102

Add the solutiod dropwise and aix ghe sample well hefore adding the
extraction Solvent. '

Continue with the ex:fae:ioh-and cleanup
following sections. i

Steps as described in the °

Extraction of Soil -

1.

2.
3.

4.

S.

6.

7.

8.

Uncap the 11d, balance che centrifuge bottles wich defonized vacer
and ceatrifuge at 1500 P for 10 minuces. - T

Decant the solutisa into 2 500-ul gTaduated, aixing cylinder. Add
50 al of extracting solation to the centrif

uge bottle, Resuspend
the solids using a metal spatula, : L

Balance the bottles with deionized watar and

centrifuge the
Tesuspended goil sample at 1500 TPa for 5 minyces, )

_ . on through a Buchner funnel fir:ad
with 2 layers of glass fiber filter Paper to remove the humic acid. -

l.

ZQJ

3.

placed onto the top of

Pledger of glass wocl has been - B
€ an adapter. Pull the -
solution from Step J.8 chrough the C-

18 cartridge (rate of 2 drops
Per second) and add the solution fnte the reservoir uneci]
all the solution i3 added '
: !

Rezove the resetvoir ang the adapter ang wash the Temaining C18
cartridge by adding deiomized Vater to the top of the carcridge
(about 5 mL}. Pull ehe water through the C)g cartridge and discard
this wash, )

_ -
Cyal -
: \-’a%e 3¢
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5.

6.

7.

Acid cartridge by

vashing the cartridge with S al of hexsne, 5 al of zmethanol and 5 wl,
of deionized vater., .

Connect the C18 ca:tridge onto the top of the Aromatice Sulfun1£ Aeid’
cartridge using an adapter.. :

Connect a 30-al disposable syringe onto the the -top of the tandea
cartridge system using an adapter. add 20 aL of 502 methanel in

vater into the syringe and push the solution through the tanden
cartridge system (rate of ) drop per second).

Remove the top part (the 30-al syringe and the Cl3 cartridge) and
vash the rematatng Aromatic Sulfonie Acid cartridge with 5 gL of
methanol, S5 ol of deiouized vacer and S ol :

buffer solucion.

. .. . §
Elute the CL 243,997 from the Aromatic Sulfe

aiec Acid cir:ridge vith
10 aL of pE 6.5 elution solvent {B.S) into

& 25-mL beaker.

L. Parti:ioning‘Cleanun

1.

2.

3.

4.

Adjust the pE of the solution from step K.8 to 2.0 using GH
hydrochloric acid and a PH meter. o =

Pour the pH 2 salution inte & 125-mp separatory funnei. Pafti:ion :
the aqueous phase with 2 x 20

zl of methylene chloride, shaking for
30 seconds each tims, . '

 Combine the lowar methylene chloride 1a

yers in a 100-al pPear-shaped
flask and evapozrate to dryness. . » .

Dissolve the residue in 2 wl of water. (If Necessary, samble may be
left overnight and injected the next day.) } :

M. Liquid Chranatngrauhic Analzgis ‘

l.

2.

3.

After obtaining the proper :hraua:ography and response, 1=jec:.r1n
Sequence, a S00-mel aliquot of the CL 243,997 working standard (Q.]
meg/ml), S00-mel aliquots of ewo sanples a

working standa:ﬂ. .

If a sample peak goes off-scale, dilute an aiiquoc to an appropriate °

volume with dafonized water and reinject. The dilution factor

(D.F.) 1s chez included in the calculationg (see Secticn N).

Use the average geak

height of the standards bracketing the
for the quanticzation, ) .

samples

(al

._ o LY41
B e v S
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N. Caleculations

. " For each sample calculai:ion.' use the sample peak height and the average
peak height aeasurement of the

&xternal standard obtained before and after

the sample injection as follows: E

' R(SAMP) x (V1) x (¥3) x C(STD) x (VS) x (DF)
PPE = T R(sT0) x (W) % (V) x (V&)  ———=x 1,000 ,

- Where: . ,
R(SAMP) = Peak heighe ’5£ sample,

R(STD) = Average peak height of working standard.

W o= Weigﬁ: of sample taken for analysis in gi.-ana on a dry basis®

-

Vl = Volume in al of extracting iolven: (400 m1).

V2 = Volume in mL of extraet taken for analysis (160 al).

V3 = Voluae n ol of £{nal solution used for EPLC analysis.

V4 = Yolume in mel of sample solution injected,

’ C(STD) = Concenmtratien in meg/al of standard solution.

V5 = Volume in mclL of standard solucten injected.

D.F. = Dilucion faceor.

Figures M-1713.02.A and M-1713.02.B show t¥Pleal chromatograms for :ize |
analysis of CL 243,997 vesidues in soil. : C

*To determine the dry veizht of soil used for analysis

+ Caleculate as
follows:
Corrected Sample Weight (W) = Inteia) Sample Wefght (50g) x 100 - 2 moisture
- 100 . -
{
"\" ﬂ.p

. CYa4l
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riguia M-1713.02.A: Typical Chroﬁtosruu' for the Determination of
g -CL. 243,997 Residues in Soil

‘T:========----§.adi

Y
- -

CL 243,997, Standard, 50 ug Injected

. &

Contzol. Soil (ND), 5000 g Injected, <0.294 PPb Found

i

Control Seil (ND). Fortified ac § PPb, 5000 mg Injected,
4.7 ppb Found, 93% Recovered

CY41
?aqg.e -30‘{
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Figure M-1713.02.3: Typical Chrcietogrami for the Determination of
n . CL 243,997 Residues in Soil : .

I 4

:==___q.'
. " f-gd

Contzol Soil (GA), 5000 g Injected, <0.294 ppb Found

Contrel Soil (GA), Fortified.at 5 ppb, 5000 mg . Injected,
4.5 PPb Found, 91X Recovered o



