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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Dimethoate

MRID #: 428844-03
Matrix: Soil
Analysis: GC/FPD

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is #nof 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 downloadiﬁg the method, or further questions concéming
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at
flynt.elizabeth@epa.gov.
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 TITLE

.

Determination of diﬁethoata and omethoate residues in

bare and
, cropped soil by gas chromatography. ‘

METHOD: 135-005-3

EFFECTIVE DATE OF ORIGINAL METEOD:. April 29, 19290 )
FIRST REVISION DATE: August 7, 1990
SECOND REVISION DATE: September 22,1990
THIRD REVISION DATE: Mavember 28, 1990

SUMMARY

Dimathocate, omethoate are extracted from soil with
aquecus acatone. After coancsatrationm on the zotary
evapeorator the dimethoats and omethoats resicdues are
- Suspended in acetone. The dimethoats and cmethoate
residues are anaiyzed using a gas chromatograch equipped
- with a flame photometric detector operatiag iz the
phosphorus aode. Results are calculated by the dirmcet

comparison of peak areas for samples to those of
standards. -
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I. MATERIALS

AL Instruments .
Balance, inalycical - American Sciancitic_Etoducts
Balance, Top Loading -~ Sartorious (or equivalent)
Salance, Top Loading - Toledo (or equivalent) L
Perkin~-Elmer Series 3500 Gas Chromatograph equipped

with a Flame Photometzic Detector and AS3300
Autosamplers N

Column: DBL 25 m, 0.53 am id, 1.0 om film thickness
- Perkin-Elmer Catalog No. 009-23-&4

Multichrem Data Collection Equipment and Softwaze - VG
Instrunents :

Waterpro Work Statior - Labconco
B. Equipmeat

Beakars : : : S .
Class A Glassware ' » : : -
Filtering Flasks, 500 aL e . T . .
Flat Bottom Flasks, 500 aL . :

Evaporation Flasks, 12% maL and 150 mL
Glass Funnels

Glass Wool, Silapa-treated - . :
Graduated Cylinders ’ '
Separatory Fuanels, 125 alL

Soil Crusher (or equivalaat)

Rotary Evaparator

Haring Blenders (or equivalent)

#hatman GF4 Glass-fiber Filter Paper

%]

Reagents and Standards

1. Reagents

Water, Type 1

Water, APLC - Fisher Catalog No.WS-4
Sedium Chloride (crystal), Certified A.C.5. =
. Fisher Catalog No. §5271-1 -
a Chlozoform, Optima grade, Fisher Catalog No. C297-4
. Casgbovax 400 - Alltech Stock No. 5051

Acetone, Optima grade - Fisher Catalog Mo. AS29-4

2. Standards

Dimethoate, 99.5\ puczity,
Dimathoxon, 98% purity, Ba
Cyanamid

Batch 881010 - Choainova -
tch AC4870-59A - American

~
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D. Sal.u.tion Preparation -
‘L. 95/5 (v/v) acetone/water - For every liter prepared,

use a graduated cylinder to add 50 sl of Type 1 water -
te 95C =L of acctone, Cap and mix well. * .

TV L ATRY I TR S | TN

2. 20% Sodium chloride - For every liter prepared, add -
200 (£ l)g of sodium chloride to a l liter volmmetric
flask. Bring to volume with Type 1 water.

-~ 3. 10% Carbowax 400 - For every 100 mL prepared, acdd 10 mL

of Carbowax 400 to a 100 al volumetric flask and bring
ta volume with Type 1 water.

II. STANDARD PREPARATION

Use Class A volumetric glasswvare for all standacd
preparation(s). o

A:. Dimethoats

1. Dimethoata with an approximata concentration of "
1000 ug/mL - For every 100 alL preparad add 100 (+ 2) ag

F  of Dimethoate to a 100 aL volumetric flask. Bring to

' volume with acetona. Refer to the standard preparation
sheet for actual soluticn concentration. :

2. ODimathoats with an approximate cencentraticn of ° _
100 ug/al, 10 ug/mil, 1 ug/aL, 0.1 ug/aL - Perform a
1:10 serial dilution, or other dilutions as aoted in
the data, of the 1000 ug/mL standard. The diluent for
each standard is acatone. Refer to the standard
preparation sheet(s) fcr actual solution concemtzationm. ,

B. Omethoate

1. Omethoate with an approximate concentration of ‘
1000 ug/mL - For evary 100 aL preparsd add 190 (: 2} mg
of Dimethoxon to a 100 mL volumetric flask. Bring to
volume with acestone. Refar to the standard preparation
sheet for actual solution conceantration.

Gmethoate with an approximate concentration of

100 ug/mL, 10 ug/mL, 1 ug/mL, 0.1 ug/al - Perform a

., 1:10 serial dilutios, or other dilutions as noted in
the data, of the 1000 ug/mf standard. the diluent for

apch standard i3 acetone. Refer %o the standard

preparaticn sheet(s) for actual solution comcentration.
III. METHOD '

A. Sample Identification

Using the sample code presented in attachmeat A, all ‘
jamples will be identified with a unique EPL-BAS sample
identification before sample extraction can begin. To
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facilicate sample preparation the samples may buw
ground, as noted in B8.1-3, using the Sponsaer
identification noted an the sample.

Sample Erapazatién ‘

If necessary, when a group of samples is to be prepared

the following o-der of gr-inding should be followed, if
possible: . '

For every replicate, grind all coatrol sanples before
any treated zamcles. Alsr <.ind the lowesz depths
before procseding tu the N‘gher depths. This will
minimize any possibility uf contamination between
samples. The griading apparatus shoald be cleaned, as
described in the operator’s manual, between replicates.

Remove the seil from the core. Obtain the total weight
of the sample by placing the entire sample onco a
balance. Record the weight of the ent‘<e sampla.

"3. Grind sample along with dry ice using a soil crusher

c.

D.

{or equivalent). Transfer the Sample to a container
labelled with the EPL-DAS sammle identification and/or
the Spoansor code of the sample., and place in the
appropriate freaezer for storage. Allow dry ice to
sublimate before using the soils for analysis.

Moisture Detarmination

This section applies only to seil samples and does not

include lab spiked samples, field spiked samples, or
T=ezer stability samples.

L. Record the weight of an aluminum weigh boat. (Do not
tare). Add 5.0 (z ¢.1) g of the ground soil to the

weigh boat, record the weight. Place the wveigh boat in
a4 120 (£ S)°C oven overmight. ’

2. Remove the samplas from the oven and allew to cool.
Record the weight of the aluminom waigh boat plus the
dried soil. ' .

Exizactioen

This section refars te soil, £
irrigation/dilution water
Dimethoate and Omethoate,
@ix or formulated producs

ilter paper, and
samples analyzed for

and does not apply to tank -
3amples. :

L. Weigh 25.0 (£ 9.05) g of sample in teo

{for example a beaker, weigh beoat,
samples are not extracrtsd on
Teturn the samoles te ¢
be staczted. ;

4 tared container
or bottle). (£
the day of weighing,
he freezer until extraction can

Page 4 '
135-30%-3

BEST AVAILABLE COPY




qunﬁsunylm.ruﬂns

Page 26

NOTE: filtec paper, wvatesr samples and tank amixes will
oot be waighed. Filter papercs will be extracted. as
stated in steps 2 and 4 through 6. Water samples and

tank mixes will be dilutions and will be recorded on
sample dilution sheets.

Transfer the sample to a blender ja:.v

Prepare fortification samples by pipeting the
appropriate standard solution onto the designated
samples. Aporoximace fortification levels should
include 0.01, .10, and/or 0.50 ppam.

QJsing a éradnated cylinder, add 250 oL of 95/5

acetone/water solution to the blender jar and blead
for approxzimately 3-5 minutes.

Note: For filter paper ext-actions rinse the petrie
dish with the 253 aL of 95/5 acatore/witer adding all
rinses to the blender jar along wit. :aa filter paper.

Vacnum filter the slﬁ::y through a qla:i;fiher fiICQ:
Papar and collect the filtrats. Discard the pelletc.

Using a graduated cylinder asasure 200 aL of the
filtrate and transfer it to a 500 mL flat hottom flask.
Rotovap the samples o approximately 2% alL at 30-3%5*cC.

Chlozoform Partition

‘Add another S0 =L of
= Sunnel,

the same flask.

Transfar the sample to a 125 ol saparatory fonael.
Using a graduated cylinder or a repeater piper, accd IS
al of a 20% sodium chloride solutien tg the Totovap

flask, swirl, and add to the sample in the separatory
funnel. -

Using a graduated cylinder or a =
mL of chloroform to the sample,
the layers to separate.

epeater pipet, add 50

Filter the lowe: (organic)
funnel,

tapped

layer th:oﬁqh a glass
fitted with a small plug of glass waol aad
with about 2 inches of anhydrous sodium sulfate,

. lato an evaporation flask.

chloroform to the separatory
shake briefly, and filter as described in step
3 above. Collect iatg tha same flask. Rinse the sodium
sulfate with about 10 gL of chloroform and coile

cT ia
Piscard tle aqueous phase.

Add about 6 drops o5f 10% Carbowax 400 solution and

;:ta:gsevaporate the organic phase to just dryness at
=, 35*C. -
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Notea: The temperature of the evaporation flask -usq
fiof excaed 35°C and should not remain on the Lotary
evaporator after the solvent been removed.

Using a Class A volumetric pipet, add 2.0 =L of acetone
to the xotovap f£lask. Swirl the acetone arcund the
flask and quantitatively transfer the azatons o a

culture tube. Store refrigerated until analysis can be
perfarmed. .

F. Extraction for-o-desmethyl dimechoate.

Steps for extraction of ao-desmethyl dimethoate will be
described once a method for this extraction has heen
validated, : :

G.. Chromitography

1.

‘H.

Tiortifiad

Gas Chrosatograph

Perkin-Elaer 8500 gas chromatograph equipped with a . . :
Flama Photomatric Detector opsrating in the

Phosphorus mode, Perkin-Clmer AS 8300 : S K
astosampler. The injection tyre is flash '
vaporization.

The volume injected is 5 qL.
Column: DBL 25 m, 0.53 =m id, 1.0 wm film thickn

ass
= Perkin-Elmer Catalog No. 009-23-64 '

Rﬁcon-nded Operating Conditions for GC analysis

Coluan temperatura 1€5°C hold 4 ain then

increase at 20°C
POr ain to 300°C then

hold for 2 minutaes
Injectar temperature 250°cC

Datector temperature is0-c
Carrier gas (Heliam) 20 aL/ain

Analysis data will be

collected niing Multichrom, a
computer program des:

gned for cate collectien,

"r:-.z.r Stability

A :
=fer each analyte and at each tinme

{rane, ﬁwo freezear
. Stability samples will be fortified. One will be

At approximately 0.0%5 ppm and the second
fortified at about 9.1 ppm. Control samples which will
be analyzed as controls anc vhich will also be used for
lab spike preparation will also de set up for freezer
:tability. This is equivalernt to 20 samples per time

rame.

Remove an aliquot of the 0-6", 6-1I=~, 12-13", 18=-24",
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24-36" and 16-48" 30il sanﬁles from the coatrol day -1

interval for bareground and ;et these aliquots aside - ’
for sample analysis. ’

Composite the remaining soil. Use this soil to preparas !
the freezer stability samples.

- Weigh 25.0 (¢ 0.03) g of sample in to a tared hoctle.

Spike app:op:ilto samples as follows:
0.03 ppm Dimethcate - Use a clasas A volumetric pipet
to add 2.0 alL of 0.6972 ug/mlL Dimethoats standard to

the sample. Allow the asolvent to evaporate thea cap and
shake sample briefly. Stors frozen.

0.05 ppm Omethoate - Use a class A volumetric pipet to
add 2.0 =l of 0.7000 ug/al Osethoats standard to the
sample. Allow the solvent to avaporate thes cap and
shake sample brisfly. Stors frozea.

0.10 ppm Dimethoate -~ Use a class A volumetric piget.
to add 2.0 aL of 1.295 ug/slL Dimethoate standard o the
sample. Allow the solvent to avaporats thes cap and
shake sample briefly. Stors frozan.

[P 2 I

0.10 ppa Omethoats ~ Use a class A volumstric pipet to
add 2.0 al of 1.300 ug/al Omethoate standazd to the

sample. Allov the solvant to. evaporate then cap and -
shake brisfly. Store frozen.

AL the appropriate time intervals remove “he
corresponding freezer stability samples and extract as
descrihbed in Section D. Extraction. For each analvsis
Set prepars two labh spikes for sach analyte, one at
about 0.035 ppa and the second at about 9.10 ppa.

I. Tank Mix and Foraulated Predact Analysis :

1.- Bring the formulated

product and tank mix samplies to
foom tesperaturas. . )

2.- While tha suspension igs being stirred, transfer a 100
ul aliquot of the tank aix samplae to a 500 =i
¢ volumetric flask. Bring to volume with acstons. P=

.- this dilution in duplicate. Alternatae
r-required based on analytical results.

=Y

epare
dilutions may be
Se- :

3. "'for formulated product analyses: weigh the formglated
product into a volumetric flask and bring to volrae
with acetone. Prepare in duplicate. If the resulting
solution concentrations are within the analytical
standard range (0.08 to 7.9 ug/aL), no further
dilutions are required. Otherwise di

lute the samples
appropriately uring acetone as the solveac.
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4. No further processing of the samples iz cequirced. g
Analyze saaples using the GC condilions aoted above.

3. Calculationa . : \
1. Moisture Detarminationm:

Combined fresh We - Combined Dry Wt

Moisture contsat =
. Combined Dry Wt - Container Wt

- 2. Concantration of Residue(s) in Sample:

For ;nch set of samplasz analyzed a standard curve is
daveloped. From this curve the concentration of the
analyte (in ug/mL). will be determined. Ceterminatioa of
the sample concsntration in ppm will be aade usinq the
following calculation(s):

Concn (ug) Concn (ug/ml} x Final Vol x Exzrzact Vol x Diln Factor
in - -

sample , "Aliquot of Extract Used

. 3. Recovery for Fortified Samples:

Concn (ug)

Recovety -
ug added to sample

4. Concentration of the analyte, based on the dxzy weight <2 the

soil:
Conca (ppa) Concu (uq)
in - ;
sanple Sample Wt Extracted x ( 1- Moisture Content)
For example:
Coneca (ug/aL) determined froa Multichrom
¥inal Vol 2.0 mL (Step III =.6}
. Extzract Vel ' 250 alL (Step III D.4)

. Sampla Wt Extractaed 25.0 g (Step III D.1)
Jhliquot of Extract 200 alL (Step III 2.6}
- = Used

é;gﬁatn:q Cantant " 9.9 (step III C.2)

Calculations not noted above may also == found on

"Sample Calculation” spreadshaecs. whizn are presented
along with the data.
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Analytical Method Flow Chart

Samples Ground
& Stored Frozen <=--

EPL-BAS Sample

Code and Analysis Set <--=- Received
Assigned

_ Samples

Samples Weighaed
For Ezﬁ':aetion

Appropriate solution(s)

Addad to Samples '
) Designated for
" Fortification

-

Sagplas extractad
_with Acetaone/Water

Sample clean up

with CTC13

Samples Weighad
For Moisturs
Detssmination
(£zeal) veight)

Saoples placed in
aven Tvc:n:‘.qht

Samples removed from
oven and weighed
{(dry weight)

]
0:qani¢'-. Phase

Sample Analysis
fer Dimethoats and
Omathoate using

. & GC with an FPD
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lqueouT Phase

Discarded

135-005-~3

. BEST AVAILABLE COPY




