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ENVIRONMENTAL CHEMISTRY METHOD

. Pestcide Name: Linuron

MRID #: 424228-01
Matrix: -~ Sail
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 questioné 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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This method describes the procedure for extracting and
analyzing soil samples for Linuron residue. The
. screening limit for this residue is 0.0 ppm in seil.
.0 PRINCIPLE
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1.0 . $COPE

Linuren is extractad from soil by shaking with methanol
and water. The extract is than concentrated by rotary
evaporation until near dryness. - The remaining extract

is diluted to Sml with 45/55 acstonitrile/vater and
filtered through a 45 micron filter. The extract is then
‘analyzed by HPLC.
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CHEMICALS AND. SOLUTIONS RN

Acntan;trzla, I, r. Bnkor HPLC grade. or oquivalcnt
Linuron :tandard Referencs Matsrial

.. Methanel, J.T. Baker roagnnt qrade, or’ quivalent :
Water, deionized , f- N “
APPARATUS l | PR
4.1 'Bquipncnt I ':::f:" L hf'“‘:‘ &:-) C
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4.1.1 Centrifuge, capable of helding. 250n1 bo:tlcs

and capable ot 1500rpn

N LT [ 17

‘¢

-. . 4,1.3 Cotton, absorbcn:A_ ‘ i

4.1.4 Filter, 45 micron, for 4.1.13

..~ . 4.,1.5 Funnel, ssnn

NP}

;g;i;é' Graduated cyl*ndc:, 10nl

4 Tl

4.1.7 Graduated cylinder, 100n1

-~ 4.1.8 ; Rotary Filn Evapo;ator.

L s, 1 9 Ultrason;c bath L EUR

-

- Af; 1 10 Shuxer, Raciprocat;nq, capablc of 200rpm
4.1.11 Syringe, 2.5-5ml’ capaczty dxsposable

4.2' Glasswvare

4.2.1 Boiling Flask, 500ml

4.2.2 Pipsttas, Disposablc Pastuer

X 4.2.3 Vvial, Auto Sampler (4ml), w/screw cap ‘and
7mm thin Teflon ssal

4.2.4 vial, Solvent Saver (7al), w/screw cap
4.2.5 vVolumetric Flask, Sal, v/lid}
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Soe 431.2. Centrifuge bottlc. 250n1 polypropylcn-, w/lid
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HPLC
4.3.1

Column: Dupont Zorbax 0DS, number 880952.702,
4.6ma X 25cm, or sguivalent.

Detector: Shimadzu 5P0~6]/ ‘ariable vavclinqth oV,
operable at 254nm, or equivalant.

Injector: Shimadzu SIL-6B, capable of reproducibly
injecting 20ul.

Pump: Waters modsel 510 or egquivalent, capables of
operating at pressures up to 23500psi with a

" solvent flow rats of 1.5 al/minuts.

n-éord-r: Shimadzu €-RIA Chromatopac, capable
of reporting peak height, area and ratention
time, or equivalent.
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ANALYTICAL PROCEDURE ' -
5.1 Extractien - '
. Nt o P T e O e LT .
5.1.1 Waeigh 50 grams (to 0.00% g) of well hamogen-
ized, air dried soil into a 250 =l poly-
. . propylens centrifuge bottle fittad with a
,' - . rubber ringed screw cap. .

$:1.2 . Add 10 al of deionized vater and 100 ml of
., methanol to the soil sasple and shaks for one
hour at 200rpm on the reciprocating shaker.
b e "

"] %:1.3 centrifuge for fifteen minutes at 1300 rpam.
.o Place s small plug of absorbent cottonm in a
¢5mm funnel and decant the solution tarough
. .the cotton into a %00ml boiling flask. Keep
oo .the funnsls and .flasks together and set asida.
£.1.4 Add 100 ml of sethancl toc tha 250 nl eantri-
fuge bottle, cap and shake te break up soil
then reaturn to shaker for ona heour. ’

5.1.5 Centrifuge again for fifteen minutes at
1500rpm. Dacant the solutien again hrough
the cotton into the 500 ml boiling flask,
combining this decantant with the decantant
from step 3.1.3.

S.1.6  Concentrate the combined solutions on a rotary
evaporater at 40 degzrees C., until adeat 1lml
of solution remains.

S.1.7 Using a disposable pastuer pipette, gaantita-
tively transfer the resaining soluticm to a
Smi volumetric flask, then using about Iml
aliquotes of acetonitrile/water (45/35} and
the sonic cleaner, remove as much of the re-
maining residue from the boiling flask as pecs-
sible and add it to the volumetric flask.
Bring the sample to Sml with the acetonitrile
/watar. '

$.1.3 Filter the rasulting solizion from 5.1.7
through a 0.45 micron filter, using a dispos-
able syrings, into a 7 ml saver vial. Trans-
fer 2mi of the filtered solution to an auto-
sanpler vial for analysis and archive the

e remaining extract.
A
A
L. n“w
: 4 0f 5 Ths 3 aconek.
Bl :;ﬂwéﬂf';
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6.0 HAigh Performance Liquid chromatographic Analysis

The final determination of Linuron is performed on a HPLC
equipped vith a reverse phase culumn and a UV detector at
2%54nm, a pump flow rate of 1.5ml/minute of mobile phase
(45/%5 acatonitrile/watsr) and a chart sr3ed of lea/minuta.

6.1 Standardization
6.1.1 Make up standard solutions by serially diluting
a known amount of the reference standard in
mobile phase.

6.1.2 Inject constant voiumes (20ulL) of known amounts
of standard on tha HPLC.

§.1.3 Measure the standard peak areas. .

§.1.4 Plotting peak area vs. conceantration, calculatas
the best fit line using linear regression.

6.2 Residue Determination

6.2.1 Inject the solution from 5.1.8 at tha sane
veolume used for the standards (20ul).

6.2.2 Measure the peak area.

6.2.3 Determine the concentration (ppm) of Linuron
in the sample aligquot injected by inserting
the peak araa into the squation of the line
obtained in 6.1.4.

§.2.4 Calculate the residues as foliows:
(extraction (dilution ml)(dilution
cone ug/mL) factor )

.Ppa(sample} = —=emcccrceresesssamao—c—so——ces—o==
(grams of samp;e)

Sof 5
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Arpenpix 11
FORTIFICATION LiviLs
Reference Fortificatio’  Forfication Forélication Aty
Sample Description Study Extraction Dete ___ Level (ug) Lewel (ppm) Date
0-month - aged” AMR 126988 . -02 JUL 89 499 0.938 -
O-month - frgsh AMR 126988 -02 JUL 89 199 0.998 -
0-month - aged AMR 1677-90 21 MAY 90 53.85 1077 31 MAY 90
O-morth - fresh AMR 167790 21 MAY 90 53.85 1077 31 MAY 90
1 month - aged AMR 167790 21 MAY %0 53.85 1077 26 JUN 90
1 month - fresh AMR 167790 21 JUNSO 52.85 107 28 AN 90
3 month - aged AMR 167790 21 MAY 90 53.85 1077 UNGH
2 month - fresh AMA 167790 21 AUG S0 54.35 1.087 24 AUG 90 -
& month - aged AMR 1677-90. 21 MAY 90 53.85 10m7 27 NOV 90
& month - fresh AMR 167790 26 NOV %0 54.35 1087 27 NON 90
12 month - aged AMR 126948 =02 JUL 89 49.9 0.998 13 2L 90
12 month - fresh AMA 126948  02JUL 90 5385 107 13 A 90
12 month - aged AMR 167750 21 MAY90 53.85 077 24 JUN 91
12 month - fresh AMR 167790  28MAY 54.35. 1.087 24 M 91
18 month - aged AMR 126968 02 JUL 89 9.9 0.998 06 FEB 91
18 month - fresh AMR 126988 23 JAN 9 5435 1.087 06 FEB 91
24 month - aged AMA 126988  -02 JUL 89 49.9 0.998 18 AL 91
24 month - fresh AMR 126988 09 JUL 91 54.35 1087 - 18 AL 91
26 tonth - aged AMR 126988 ~02JUL 39 499 0.998 - 155 9
26 month - fresh AMR 126388 30 AUG 91 54.35 1.087 15SP91
30 month - aged AMR 126988  -02 JUL 89 “9 . 09006, 09121 26 DEC 91
30 montth - fresh AMR 126988 23 DEC91 54.35 0.9832 26 DEC 91
23 DEC 91 - - 27 DEC 91
. 27DECH - - 30 DEC 91

approximately July 2, 1989 (see protocol deviations, p 15).

*  Fortification levels in ppm were calculated based on reweighed soil contents for the 30-manth
analysis interval.

The soil samples for AMR 1269-88 were welghed fortified (as D-month) and extracted

28
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. CHROMATOGRAM OF LINURON STANDARD .

-
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CHROMATOGRAM OF LINURON STANDARD

-

oo haBLiITE: - T e o
San. Namg hey Time

Hejignt [ng

- -

ob -

L INGRIN 3.70u anaal e T3
Saczons Foot: ' a R
- - " B N S S S U B SO TR S5
SMETIE Manual i gction 1 Cn Ll '
: ! . |
; =5 L] -
_\3 . 4 - l
¢t o
] e | K -
P i
Ead - .
- = * -~ Syt
i 19 . ! g ' '
- l ' = L
' < 57 “ 3 . i
8 * N " ! rl :
: ;i PR Z - A\ ~-x - r
' ' @i
i AT
] _‘-1 o
i ! .
» - -+ e - . e i e wr w B ? e
+ —‘vlﬁ-' . - .
¢ B 4 0= 3 te 1& 14

Canuter

Uinuron Standard
02174 pgml

BEST AVAILABLE COPY
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. CHROMATOORAM OF LINURON STANDARD
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Cumuumm OF LINURON STANDARD
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.  CHROMATOGRAM OF UNTRIATID SOIL SAMPLE
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CHROMATOGRAM OF UNTREATID $SOIL SAMPLA FORTIFIRD
WITH LINURON AND AOED 24 MONTHS e
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WITH LINURON
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