Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Linuron

MRID #: 433562-01
Matrix: | | Soil
'Aﬁalysis.' GC/NPD

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.
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Dul'ont Report No. ANMR 1534-89

SOP# METHASS
Revision _#3_Date 08/93

Reason for Revision: To incorporate higher disullaton volume for collection
' for some matrices as determined during MTO pbase.

This SOP was written in conjunction with the use of a cew disgliation still (see Bgure 1)
developed by DuPont to improve recovery, precision and to reduce analysis ime. -

Method Reference:
L Morse Laboratories, Inc. SOP# Meth<42, Rev. #3.

2 Morse Laboratories, Inc. SOP# Mzth-6L. -
3. Mo_rse Laboratories, Inc. SOP# Meth-25, Rev. #2

Linuron, Diuron and their metabolites are hydrolyzed by allaline refx o 34
dichloroaniline (3,4-DCA), followed by a distllation of the an”ine into an acd soluton
The acidic distillate is then mace slkaline with concentrated base and subsequently extracted
into an organic soivent (in this case; Jexane) and analyzed by gas chromatography.

Notex.During all analyses, eéu.ival'ent appararus, solvents, glassware, or techniques (such as
© sample concentration) may be substiruted for those specified in the method. '

Sample Preparation: '

Sa.:;:ples are prepared for analysis according to specifications in the protocol.
Reagents: ‘
Sodium hydroxide: 50% solution (VWR Scientific)

. Deionized water _

Antfoam:  30% silicone defoamer (DOW Coming)

142
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Granular zinc:” = 20 mesh, B.l.kcrAna.lyzeo (I'I'Baker) IR SRR <_.'

' Titanium Tnchlonde solution: 15% (Rzedel-de Haen-uom) (Cresnent Chemial -~ - -

S TR : Slﬁm&m&anlogueno.
L, UNIen)

Concentrated hydroch.!onc acd: "Baker Anzlyzed' { J.T. Baker)
Henne 'Baker Rm-Analyzed' momde (J'I' Bd:zr)
Phesolphalein: “Baker, Aaslyeed” (1T, Baker), © 7 < FL T E
Acstone: 'Baker Analyzed®, reagent grade (1.1, Bak:r) | .
Sodium sufate: Anbydrous, gramlar (Malldrod) e
Si Bond Elut: Test each box for sulnhihty prior to u:e (500 mg. Bond Eh;t ‘LRC. |
- Varian, Part #1211.3036)

Benzene: OmniSolv(EMScim)
~ . L, PO N s e i . -
A L - . R IR B

Prepare: B -v-;‘_: e N n

L Spiking Sundards. Prepm stock standard solutions at moo udml.. or 100 ng/ml.
in acetone, metbapol or acetonitrile (depending upon protocol reqm:emenn).
Prepmdﬂutedmndudsohuonsmmmnewmtomuﬂe. e

2 34dxchloroanﬂmeGCmdud Prepa.restockmludono”tl—di:hlunmﬂmen
1000 pg/mL or 100 ug/mL in methanol or acetozitrile {depending upon protocol
requirements). A stock standard solution at 100 sg/mL may be prepared in bemzene. - ¢ -
Prepare appropriste GC standard solutions by diluting the stock standard in bexzne -
or benzene dependmg on the solvent used in the final sample-"extract for ==

e

instrumentaton , " .
3. 40% sodium bydroxide sohmgu. 50 mL dezom:ed wates plu.s 200 mI. SO% NaOH -
(sodium bydroxide). . -
4. Dilue bvdrochloric acid selution: 10 mL concen!:'.ued hyd.roch.lonc acid plus 20mL"
* of deionized water. S e Yween . -

P

5. Phenolpb:.ha.!em indicator solution: 1.0 g in 200 mL of 95% ethyl alcohol.’

A e i e o i o — ——— A, AL k& ke oot e = m— - —— m e . - ......7-33._..__.._--.
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Apgaratus: ,
Oue liter reaction Sasks with 29/42 ground-glass frtings
Suitable size Teflon sleeves (for reflux condenser 29/42 ground gliss joint)
Heating mantles - ope liter capacity '
Variable ransformers for beating mantles. ™

Cork rings - $00 mL size

Glass beads (Glassballs #300, VWR catalogue #26396-556)

Erlenmeyer fasks - 300 mL, graduated, with 29/40 ground fittings (receiving fasks)

Filtering funnels - top id. 3.0 i;cha ’

Filter paper « Whatman #4, 15.0 cx diameter

C sepmmrymmls Kimu.?.‘SOmI.mdsmmLshes
— DuPont Distillation Stll (see figure 1) -
. ‘ Lab-Line orbit shaker
‘ Zymark TurboVap evaporator

Zymark tbes . '

Reacti-Vap - Pierce Model 18780

Assorted graduated cylinders, pipets, flasks and beakers

Vac Elut SPS 24 (Varian #12234{22) attached to a syitable pump and waste collecton
vessel

VWR Sdentfic heat block

0 e - - .o - .

|BEST 3uab
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SOP# METH-63, Page ¢

: .
Hydrolysis -

‘1. Prepare 30 mL dilute hydrochloric 2¢id (10 mL conceatrated HCI + 20 ml DI
water) and place in 2 300 ml graduated ditn‘l._lztion receiving fask; set aside; -

2 Weigh the sample into a 1 liter reaction flask (a0 flaws or cr:ch) with 29/42 ground-
glass fiting. Fortify at this point. - o -

Note: All'reaction flasks must be checked for cracks, Gaws and thinning of glass
prior to use, Fiswed glastwars may cause breskage due to rupture.

The following are recommended sample weights for analysis: .~
|- Soils irid wet crops: 25.0 grams” RN

S - . A
Ofly, difficult, or dry bulky matrices: madmum of 10.0 gr=-"

For dry matrices (except soil), hydrate the sampie with a sufficient amoun: of .
DI water to completely wet the sample after fortification. Add a consiste=t /;
amount of DI water for each type of matrix and record the amount of water

added on the worksheet

Note: The amount of water needet'l to wet the sarmple prior to bydrolysis may
vary from matrix to matix and should be determined at the method

tryout suge. : - e =

3. Add glass beads, if necessary, 1o prevent bumping during reflux and distillation, cr

10 aid in even mixing of the sample during the bydrarica sep. Add 250 mL of 40%
chilled sodium bydroxide. Swirl to mix .

For oily and difficult Tatrices, add 75 ml hexane to the reaction Dask |

4. Add 10 mL concentrated antifoam and swirl to mix. For mamices that tend to foam
- excessively (such as hay, straw or stover), add 20 mL andifoam (in.stead of 10 ml})

5. Add 2 grams granular zinc (20 mesh) and § mL titanium michloride. Immediately .
artach the reaction flask 10 the reflux condenser of the distlladon stll. Clase the
stopcock on the reflux-distllation channel. Artacn the corresponding receiving flask
(prepared in step 1) to the distilation condenser. :
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SOP# METH-6S, Page S

Note: Insure proper circulation of “ice cold” water throughout the condensers from
the start of the reaction t0 the completion of the distillation step. This is
accomplished by using dry ice (or wet ice) in the water bath. -

For reaction mixture without hexane, set the beat transformer setrings to the highest
serting until the reaction mixture comes to a boil. At this point, reduce the
. transformer setting undl the reflux point (point at which the vapor condenses to 2
liquid) is at the top of the frst ball of the condenser {relative to thé reacton vessel).

For reaction mixture containing hexane, set the beat qansformer setting for each
individual flask at a low setting (generally berween 40 to 50 percent of the maximum
setting) to effect a gentle hexane boil The reflux point for bexane {point at which
the vapor coadenses to a liquid) should be maintained at the first ball of the
coadeaser (relative to the reaction vessel).

Note: Each sample must be treated Individually with reference to transformer heat
settings in order to maintain equivalent reflux points for ail samples In the
analytical set. The reflux point, not the power setting on the transformer, Is
the critical aspect to be maintained here.

-

All samples must be refluxed for two hours starting at the time the reffux points have
been set for cach sample. In order to maintain a consistent reflux point, it Is very
{mportant to keep "ice cold® water circalating throughout the condenser at afl tintes..

" At the end of the two hour reflux, open the stopcock on the refhux-disllation
channel and start distillation as fol'ows: -

For reaction mixnure without hexane, increase the transformer setting (85 o 90% of
the maximum setting) to produce an efficicut distillaton. f

For reaction mixmre cogtaining hexane, start distillation at the same transformer
serting used for refluxing unt most of the hexane bas distlled off, thea change the
beat transformer to a high setting to'produce an efficiznt disdllatdon of the aqueous
distillate, - ' K

In both cases, disdll 120 mlL aqueous distillate. The total vo.zme of the aqueous
solution in the receiving flask should be approximately 150 ml: 120 ml aqueous
distillate + 30 mL add solution. Rinse both condensers carefully with 25 mi kexane
and add rinsings to the distllate in the receiving flask. )

Note: For some difficult matrices (as orange dried pulp) improved, corsistent
recoveries may be obtained when 160 mL of aqueous disullate is collected
Determine distillation volume (either 120 or 160 mL) for colleczion per matrix
at the Method Tryout (MTQ) phase. ‘

[ BEST a72irsi s
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Chill the dxsnllate before ex:ncnng u.smg a cold water bath. 'I'h:s is a s'.o
in the pmdme and ;he, dgu}!;:e may be kept overmght or longe_r .

N 4
oo

]

oo . .
" .L . 1

4.

Generation of Basic Wute Requmng Neuu'ﬂmtion -

1
with appropnaze cnusnc hmrdous wme hbds) under a fmne hood.
2
each sample to be neu:rahzed. .
3.
4.  Cap collection bortle a.ndmrttom :
5.
recydmg_ o
6.
Extraction of 3+chhloroamhnc T :’ﬁ" °
L Transfer e conlod disgiis

Note: All eondensers (renux and dlstﬂ!auon) must b rinsed with acetone ud ddoui:ed
water prior to use. Acetone remaves the antifoam residye and the water removes the
acetone. Distillation heads and condenser delivery tubes should be mhed the same
day as the analysis takes place. SeeMLSOPNo.Put-SZ.Z-?B l‘ordeamngand '
maintenance of the duu'.llauou sn'll. _ L
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Place arboy j Jug (1 gal. size Nalgene square-sded. widé-mouth plastic bottles Izbe!ed o

Add 500 mL tap water 10 each on:-g:llon na!gene square bonle. Use one bon.le z‘or

Add IWmLapwtmmthemledmmedbmcm(ﬂnchisappm
imately 100. mL. of 100% NaOH) in the resction flask. Pour the resulting basic
mixture through a plastic strainer (to trap zine granules) into the nalgene container |
while stirring or swirling.* Rinse fask four times with additional 100 mL portions of
tap water. This produces a waste solution of appraximately 1100 mL of 9% NaOH.

5oy

Transfer zine granules to a0 :ppropnate. ennmner for appropnate d:.su:ud or

FR I

3

.

J

+ * q
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L
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1

Waste i.s"rea.dy for pcuu‘aj_.iiaﬁon.' See SOP# GL—&? for ﬁéﬁmﬁnﬁon prdc?:dﬁre.‘ ‘

Transfer t.be cooled distllate ifro a suitable § sepantory funnel. Check pH it should
be at pH 1-2 at this point. Rinse the receiving flask containing the distillate with 25 °
mL a2no-hexane and add the rinsing to the separatory funnel Shake for two
mibutes osing a Lro-Line Orbit shaker adjusted to 2 'suitable masufacturer’s dial
setting (generaily 200-250 RPM) to eﬂ‘ect Proper mixing. Allow layers to separate
acd draia lower layer into the original | recemng ﬂzsk. Duard upper hexane lay B

L
L

r
-

i

X}
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Add two drops of phenolphthalein indicator solution to the extract. Add 50%
sodium hydroxide, dropwise (swirling occasionaily), until the exwact remains pink,
then add two more drops. Chill basic aqueous extract in 2 cold water bath.  This
may take approximately 10-20 minutes. Return chilled extract to the separatory

funnel.

Extract two times with 50 mL of nano-hexane, using 2 Lab-Line orbit shaker, shaking
for two minutes per extracton. Drain lower layer to the original Erlenmeyer flask
and the upper hexane layer into a clean flask or beaker. After the second extraction,
pass combined extracts through appraximately 50 g of sodium sulfate (1o remove any
water that is present) into 2 Zymark mbe. Rinse the sodium sulfate with 20 mL
nano-hexane. . ) :

Evaporate extract to approximately 3 mL using a Zymark Turbo-Vap evaporator at

34 °C. During evaporation, gradually adjust the nitrogen pressure from a minimum

level (when the sample volume is relatively high) 10 a maximum of 10 psi.
Note: Use of the Zymark evaporator eliminates the need to use a "keeper” solution.

For[so> samples that generally do not require further cleanup, transfer the
concentrated extract to 8 test tube calibrated 1o the desired Snal volume, Rinse the
Zymark tube with 3 minimum of 0.5 mlL hexane and transfer rinsings to the sample
test ube. Adjust the final volume with bexane. Use nitrogen and a heating block
set at no more than 34 °C if additional adjustmeat of the final volume is necessary.

Submit for GC analysis.

Beond Flut Column Cleangp

From step 4 of "3,4-DCA Extraction" section, transfer the concentrated exmract (at
appraximately 3 mL) from the Zymark tube to 2 labeled test mbe marked at
approximately 5'mL. Use hexane for rinsings and transfers so that the Snal valyme
of the extract is approximately 5 mL. Mix gently but thoroughly. :

Place empty labeled sample test tube {calibrated to a final volume designated for the
sample) ipto the collecton rack of the Vac Elut apparatus, Adjust apparatus to the
“waste® positon A

Atrach Bond Elut column to designated Vac Elut position for columa deanup.
Prewash column with § ml. of hexane using gentle pressure to aid in elution. From
this point on, insure that the column packing does not go dry. Discard 1his wash.

U a.;t?
AR T
nil ‘;3.’;!

38



., DuPont Report No. AMR 1534-89

T s T SOP#_METH:65, Page 8

4. Load sampie extract at § mL onto the Bond Elut column and allow extract 1o ebze

to just above columa packing with th_e aid of gende pressure. -Discard this elution. E
S.  Wash the column with 10 mL of bexane with the aid'of gentle pressure, Elute tojost |

above column packing. Discard this wash. « . «

6. Adjust the Vac Elut apparatus to the “collect” position and elute 34-DCAwith 'S‘n:l’.
. of benzene (without the-aid of the pressure pump) into a designated test mbe.

7. Evaporate ehiate using the Reacti-Vap a1 35 °C to the desired fnal volume for GC "

Caution: - 3,4-DCA en;':cfs cannat be evaporated to less than 1 mL without sign!nm ’
losses or erratic results. o _ o Lo

G.‘ mmmlxnmnhls &n.m‘ji . y bt .‘ ot LIS .
3,4-dickloroaniline is chromatographed.intact (underivatized) using halogen ‘or nitroges
specific detection. o :

Note: Historically; the cohunn and conditions stated below are satisfactory for the matrix
being analyzed. The specific column packing, column temperature, carrier gas, and
flow rate listed are typical conditions for this snalysis. Spedific conditions vsed will
be noted on each chromatographic run and will not otherwise be docurnented. . -

Gas Chromatograph: MicroTek MT-220 (or equivalent) equipped with 2 Coulson
electrolytic conductivity detector in the halogen mode. (The

B ]
W

nitrogen mode can be used if interferences pose a problem in .

the-halogen mode)  © v,

Gas Chromatographic . . R ! '_::.
Columns and Conditions: Coniig o e Co e

Primary - . 4 x1/4" 0id. x 5/32" id. glass coluinn'packed with 10% SP-2100 oa* .
1

: .80/100Supelcoport (Supelca Catalogue #1-2140, Tel. #800/247-6628) '

Temperatures: Column - 144 °C . .
. .t 1 Injector 0 -240°C A
& Flow Rate: Hydrogen at 80 ml/min

cuio L < . « _—
MR | \ pESY

z

'S

o

—— A - e — -
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. L ‘ SOP# METH-63, Page 9

Alternate - 3 1/2° x 1/4" 0.d- x 5/32" iLd. glass column packed with 20% OV-11 on
100/120 mesh Chromesorb WHP. (Custom made by Supelco)

Temperatures: Column -185°C
Injeczor -240°C

Carrier Gas
& Flow Rate: " Hydrogen at 80 mI /mijn

4

Prepare a four-point standard curve by injecting coastant volumes of 3,4-DCA at the
following suggested concentrations: 0.045 pg/ml, 02 pg/mL, 0.4 sg/mL and 0.8 pg/mI.
Plot nanograms 3,4-DCA injected versus the peak height response (in mm). Inject a .
constant volume of sample extract into the instrumeat. The concentration of sanple extract i
submirted for GC analysis is generally 10 g of sample per ml. of sample extract. Sample i
responses not bracketed by the standard curve require dilution and reinjection. Inject a :
standard per every +-5 sample injections. N

. - _Samplemponsesmcouqmadmthcl&DCAsundudmmnmmed‘Tﬁe
. amount of analyte present in the sample (in ppm) is ealeulated as follows: -

B R

alyee « 2E 34-DCA x MWCF
pr= mg sample injected

where:
L . ng 3,4-DCA is derived from standard curve.

2 mg sample ipjected =

concensration  volume of scmple
of sample (gfml) ©  injecred (ul)

JUSEESEED

40
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" 3. MWCF is the molecular weight conversion facxx for comverting 3.4-

-DCA to th compound analyzed, '

Conversica Factors: Disron ' = 146 R9IS = 127

- Lingron = 1953 513 = 145
15654 .= 135

where a five gram sample is analyzed, the Emit of quansitssion is typically 0.05 ppm.

&
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3,4-DCA STANDARD CURVE {FROM O-MONTH ANALYSIS -
OF DESMETHYL LINURON AND DESMETHOXY LINURON}
I oo _ _ 1. tumee TELes
T L A B H-DeA
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T izngemems g/

\U fnt Asgxr (mm) >
B
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L
|
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3.4-DCA Standard Curve
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CHROMATOGRAMS OF 3,4-DCA STANDARDS (FROM O-MONTH ANALYSIS
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3,4-DCA STANDARD CURVE (FROM O-MONTH ANALYSIS
. of NORLINURON AND 3,4-DCA)
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CHROMATOGRAMS OF 3,4-DCA STANDARDS {FROM O-MONTH ANALYSIS

OF NORLINURON AND 3,4-DCA)
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CHROMATOORAMS OF Dismmﬂ. LINURON ({IN-Z31 3) IN CONTROL, AGED,

AND FrisHLY FORTIFIED SOI
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Desmetnyl Linuron (IN-2513)
Aged Frozen: 0 menths

. Samcie 1D: Stabuity Spike 1
Dilution Factor; 2
Recovery: 80°; , , _
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CHROMATOORAMS OF DEISMITHOXY LINURON (IN-15654) IN CONTROL,
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Sampie 10: Check
Cruten Factor: 1
com 3.4-DCA as Norinuren
{IN-R913) = <0.010
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CHROMATOGRAMS OF NORLINURON (IN-R9 1 3) IN CONTROL, AGED,
AND FRESHLY PORTIFIED SOIL SAMPLES (O-MONTH ANALYSIS)
-

Fortfied with 0.20 ppm
Nortrwron (IN-R315}
Aged Frozen: (¢ months
Sampie ID: Staberty Spke 1
Dituton Factor 4
Recovery: 77%

Freshiy Forthed with 0.20 ppm’
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Sample 1D: Method Sprke
Diluticn Facter 4
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CHROMATOGRAMS OF DESMETHYL LINURON {IN-Z3513) iN CONTROL, AGED,
AND FRESHLY PORTIFIED SOIL SAMPLES (1 2-MONTH Amu.zsus)
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CHROMATOGRAMS OF DESMETHYL LINURON (IN-Z513) IN CONTROL, AGED,
AND FRESHLY FORTIFIED SOIL SAMPLES {32-MONTH ANALYSIS)
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CHROMATOGRAMS OF DESMETHOXY LINURON (IN-135634) IN CONTROL,
AGED, AND FRESHLY FORTIFIED SOIL Smpus (sz-Momu ANAI.YSIS)
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CHROMATOGRAMS OF NORLINURON {IN-R91 3) IN CONTROL, AGED,
AND FRESHLY FORTIFIED SOIL SAMPLES csz-um'm'ms)
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AND FRESHLY FORTIFIED SOIL SAMPLES {32-MONTR ANALYSIS)

Control .
Sample ID: Check
Duution Factor: 1
ppm 3.9-DCA {IN-17239} = <0.01q1

©.005 ppm) -

1

) ™ Ne b

|

b |
(RS
I

!

|

TAged T T
Fortfied with 020 ppm .
' 24DCA(INAT23Y) "
_Aged Frozen: 32 months '~
< Sampie iD: Statiity Spie 1
Ditvton Facter. 3

il

u
~¥20'¢C -

[ LNET RN

FHTHTTT:

HattHH

t!-E'rrushlv‘rFt:rtii‘iet! T
Freshly Fortified with 0.20 pom ~
3,4-DCA (IN-17239)
Sample ID: Method Spike
Dilwton Factor 4
Recovery B2 7 0

DuPont Report No. AMR 1534-89

A s = A —p—— A ——— -

’ Recovery: 60%
- ) b T - e
\ i (- N

539 e

ay— -



