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ENVIRONMENTAL CHEMISTRY METHOD

-

Pestcide Name: Imazapyr (Arsenal)

MRID #: 418915-01
Matrix: . Water
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 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.elizabeth@epa.gov. '




P. O. Bax 400 .
Princeton, New Jersey 08540 USA ‘

' RECOMMENDED METHOD OF ANALYsIS

Imazapyr (CL 243,997): HPLC Method for the Determinarion of CL 243,997
Residues in Water L -

A Principle

Residzzs of CL 243,997 are extracted from water by using a C18 solid phase
extraction (SPE) cartridge. Additiona) ¢learup and spacificity are achieved by
passing through an aromatic sulfomie 2cid SPE column. The eluant js then
partitioned with methylene chloride. The methylene

dryness and the residue dissalved in water. Quantita

" Analvical Standard: C1..243,997 [nicotinie acid, 2-(4-iso I4-methyl-S-
oxo-2-imjdazolin-2-yi)-] analytical grade iy pPropyl-4-methy

] known purity, obtained from
American Cyanamid Company, P.O. Box ( cety

400, Prizceton, New Jersey 08540,
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2 | Solvents, Specially Purified: B & I Brand High Purity Solvent, American
Burdick and Jackson, or equivalent.
a Methax;ol - -
b. Methylene Chloride
& Acetonitrile (UV grade)
3. Q!M "Ba.ker Analyzed” R:age;ns. J. T. Baker Company.
& Acetic Add, gladial

\

b. ‘HydrochloricAcid. coucentrated
c Sodiumd:loride ' o ) | “
‘& Potassium Phosphate, dibasic

4. Soltiens:

2 30% Methanol in Water Ads 250 ml.
deionized water and mix wetl

b. 6N Hydrochloric Acid: Add 250 mL of hydrochloric acid to 200 ml_ of

deionized waterina 5 00-mL volumetric flask. DiJute 10 the mark with
dejonized water and mix well, : .

of methanol to 250 tnL of

¢ pH20Deionized Water Adjust the pH of 1 L of deionized water 10 2.0
- with 6N hydrochloric acid and 2pH meter.

6. Deionized Water: Millipore’s MEli-Q Water or equiva.lent.‘

7. Licuid Chromatoggghic Mobile Phase: Mix 45 mL of acetonitn'lé, 60 mL “

| : methanol, 390 mL of deionized water and 5 ml of acetic acid. Filter through a
; ' Rainin Nylon-66 (0.45 un;) filter or equivalent '

- SOP M1900, Page 2 of 9 _ o o
—D » —:- A-{. Y T e TS o e T i . s

N e g -
SRS - Py Py = .‘ .: 3 T A A B
T vt e T e s T BN Fo R T R WA“ A T
; T i% "‘Q‘E b Ty b PP =T R it Bk




o o . Pageterzm -

C.  Apparatus

1. Balance, Analvtical: Sartorius, precision of £ 0.05 mg,

Assorted G‘lassv_avare: General laboratory. '

3. [Flash Evavorator: Buchler huuﬁments Model PF-10DN or equivalent ‘
equipped with a heated water bath maintained at approximately 35°C in which
the evaporation flasks can be partially submerged, - '

.‘4: Microliter Syringe: 1-mlL, Giencn_. No..19925-1.

. Liquid Chromatograpks -

a. Pump: Kratos, Spectrofiow Model 400.
b. Detector: Kratos, Speg:mﬂaw Model 783 UV detector. |
¢ Sample Injector: Reod_yne valve, Model 7125, 500-mcL loop.

6. Recorder: SP4270 recording infégi-amr, Spectra; ics.

7. HPLC Cdlumn: 15 emx 4.6 mm ID, LC-3-DB (octyldimethylsilyl, deactivated |
for basic compounds), Supelco Incorporated, Cat_ No, 5-8347.

8. Plastic S\rn'ng.e: Disposable, Luer Lok, 30-mL capacity, Beckton Dickinson.
Adapters: Part No. 636001, Analytichem International. |

10. VacElut Processing Station or Equivalent: Cat. No. Al 6000, Analyti'dicm
International. _ _ S

11.  Solid Phase Extraction Cartridges:
=== iracuion Cartridees:

a. Bond-Elut Ci18 Cartridge (1 : ,
International. _ ‘

- .

b Bond-Elut Aromatic Sulfonic Acid Cartridge (1,000 mg): Cat. Na.
617406, Analytichem Internationaj. ' '

' 12. pH Meter: Orion Model 7014 or equivalent,

e B
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I3. Reseivoir: 75-mL capacity, Cat. No. 607500, Analytichem International.

14. te r: Glass microfibre filters, 9.0 cin diameter: Cat. No. 1827-030,
. Whatman International Limited. P

15. Funnel, Buchner: Coors porestaig funnels, 10 cmplate diameter: Cat. No.
10-356D, Fisher Scientific, _ : S

D.  Preparation of Standard Solutions (Keep in Dark Bottle and Refrigerazed)
L §to’£k Soluﬁog: (Prepare Monthly)' . :

Weigh accurately 10 + 0.05 mg of CL 243,997 analytical standard into a 100~ml
. volumetric flask. Dilute to the mark

with methanol and mix well. This
standard solution contains 100 racg/ml of CL 243,997,

2 Standard Fortification Solutions: (Prepare Weckly)
m'

50-mL volumetric flask. Dilute 1o the mark with deionized wazer and mix
well. This standard solution contains 1.0 meg/ml of CL 243,997,

d.  PipetaS-ml aliquot of the standard stock solution prepared in D.2.¢ into
a 50-mL volumetric flask_ Dilute to the mark with deionized water and
mix well. This standard solution contains 0.1 meg/ml of CL. 243,997.

3. HPLC Standard Solutions: (Prepare the Day of Use)

i 0 meg/mi_ standard solution D2.c
into a 10-mL volumetric flask, Dilute to th

: . ¢ mark with deionized water. These )
standard solutions contain 0.02s, 0.05 and 0.1 meg/mL of CL 243,997.

S {ncg »797 standard is used as a wbrldng standard
for quantitation while the others are used for the linearity check.
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E  Liguid Chromat hie Conditi
I Ingrumen:: - . ~
a - Pump: Kratos, Spectroflow Model‘40q |
b. Detector: Kl'alos.spectro_ﬂbw Model 783 UV detector
2 Colump: 15 cmx 4.5 mm D, LG-3-DB (octyldimethyisil

yl, deac:imed for
"basic compounds), Supeico, Incorporated, Cat, No. 5-8347, o

3.  Insmument Conditions:

a Column Temperamre: Room Temperatre (;;ppm:. 2'0)

r

b. Mobile Phase- Accwniuﬁe:Methmol:Wafer.Aceﬁc Acid
| B (9:1273:1) S
¢ FlowRate: 1.00 ml /min (approx. 900 psi)
d.' Detector Wavelength: 240 om
¢ Detector Range: 0.005 AFS
£ Loop Injector: 500 melL _
g8 Recorder: 05 m/min chart speed, 10 mV
h. Retention Time: Approximgtely 75 minutes -
F. Linearity Check: (The chromatograph should be checked for linearity of response
wheneve, a new column or mstmmem is used.) '

1. Adjust the HPLC conditions to attain a peak height of 30-509% full-scale
: deflection for a 25-ng injection of C1. 243,997,
2

3. Plot the height of each peak versus the nanograms injected to show linearity of
response. Significant departure from linearity over this range indicates
instrumental difficulties which should be corrected before proceeding.

CYal
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CIy7 CONFIDENTIAL

The validity of the procedure shouid always be demonstrated by recovery tests
before analysis of unknown samples is attempted. A fortified sample shoild also be
medwitheachdaﬂysetofsampluanﬂymd. o ‘_ .

, ‘ j
1. Measure a 100-ml. sybsample of control water into a 150-mL beaker.

2. Add by pipet a volume of standard fortification solution appropriate to the
" fortification level to be tested. . . :

3.  Couotinue with the extraction ang cleanup steps as described in uie:foucﬁng
sections. _ : ,

H.  Solid Phase Extraction and Cleanup

1. Mix the water sample well and filter an aliquot through glass-ﬁbr'é_ filter paper
using a Buchner funnei an vacuum. ;

2 Transfer 100 mL of water into a 150-ml. beaker and adjust the solution to pH
2.0 using 6N hydrochloric acid and a pH meter,

3. Add20g of sodium chloride to the solution and stir until dissolved.

4. Prepare a Bond-Elut C18 mu-idge using

an Analytichem Vac-Elut processing
station by washing the cartridge with §

;nL of tmethanol and 5 ml. of water.

the C18 cartridge (rate
of 5-10 mL per minute) and continue adding into the reservoir un all the
sample is added.
&L\V'hen the water level reaches

reove the reservoir and the

tWo more times 19 remove
7. Prepare a Bond-Elut Aromatic Sulfonic Acid cartridge ing the
cartridge with 5 mL of hexane. § & oy washing

ml of methang) and S mL of deionized water,
8. Connect the C18 cartridge onto the

- | Page 10 of 22

top of the C18 carﬁidge using an adapter.

f 19D of the Aromatic Suifonic Acid
cartridge using an adaprer,
ot
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1. Adjust the pH of the
and a pH meter.

2 Pour the pH 2 solution into a250-mL Separatory funnel, Partition the aqueous

3. Dissolve the residue in 4.0 mf. of deionized wager, ecessary, the sampl
mybelcﬁw:rnigh:m@injemdthenutday.) (tne e .

Liquid Chromatoera phic Amaivsis

1.  After obtainipg the proper Chromatogri

3. . Use the average peak beight of the standards bracketing the samples for the
quantitation. . - i

solution from step H.10 1o 2.0 using GN hydrochloric acid

s

S . : : ‘ f q.%?_,_,g.%“,m—,,a.-.,..,,.,n.__;,m..am-e.zm««..-..‘_
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injection as follows: , | - | - '
= R(S x x : ..
P AR o T (v VDx(ve) - X o

Where: _ 7
R(SAMP) = Peax height of sample. | _
R(STD) =  Average peak beight of working standard,
W= Votume of sample taken for analysis il

V1= Volume inmLofemaning solvent (use 1 for
Glculations), |

V2 = Vohz'z':-:einxnl.efexmlzkenforan'alyﬁs(uselfor
- czlculations),

V3=
va='
C(STD) =
V5=

DF = Dilution Facter -
Figure 1 shows typical dnommglams for the analysis of C1. 243

997 inwatcr.
1 . |
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" Figure 10 TypfuLQunmamgmms for the Determination ofCL243,997
= Residues in Water '

te E T

i
7{?“"=-_f 7.8
: CL 243,997 Standard, 25 ug Injected

—_— 1 : r.¢z Control “Leachate”, Equivalens of 12.5 ral_ Injected.
: 2.2 <0.155 ppb Found.




