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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Propachlor

MRID #: 435763-0_1
Matrix: - Soil
Analysis:- - HPLC/UV

This method is provided to you by the Environmental Protection' Agency's (EPAj
Environmerital 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.

t

If you have difficulties in downloading the hethod or further questions concerning

- the methods, you may contact Ellzabeth Flynt at 228-688-2410 or via e-mail’ at

flynt.elizabeth@epa.gov..
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ANALYTICAL METHOD FOR THE DETERMINATION OF PROPACHLOR AND

13916 o 12

ITS MAJOR METABOLITES IN SOIL

L. SUMMARY/INTRODUCTION

A,

I ' MATERIALS AND METHODS

SCOPE

‘The analytical procedure described here is for the determination of
parent propachlor and the three major acid metabolites in scil: Oxanilie,
sulfonic, and sulfinyl acetic acids. The method is also capable of '
determination three minor neutral soil metabolites: Norchloropropachlor,
hydroxypropachlor, and propachlor methylsulfone. The atructures of
these compounds are shown in Figure 1. The sections in this document
list the equipment and chemicals used and describe the preparation of
standard solutions for analyzing these analytes in soil. This document .
also provides typical instrument conditions, chromatograms and
validation data for this analytical method. ST ‘

PRINCIPLES S

give an aqueous phase containing the three acids and an organic phage -
containing pare: ot propachlor and the three neutral ietabolites.” The.
three acids in the-aguéous phase are cleaned up via a disposable SAX
column, eluted with a buffer solution, evaporated to dryness, and taken up
in a 10% acetonitrile-potassium monophosphate buffer. Quantitation is by
\I—I}P}Lﬁgsmg a C18 analytical column with UV detection at 210 nm.

Parent propachlor and neutral metabolites in methylene chloride are
evaporated to dryness, redissolved in ethyl acetate, and cleaned up via a
disposable NH2 column containing & small bed of a mixture of activated
carbon and NHj packing material. The eluate is rotary evaporated to

approximately 1 ml and adjusted to a final volume of 10 ml with 20% ethyl
acetate in iso-octane. Quantitation is by GC.vysiog a DB-5, capillary '
column with nitrogen specific detection. The lower limit of method
validation (LLMV) was 0.01 ppm each for parent: propachlor, the three
‘neutral metabolites, oxanilic and sulfonic acids and 0.05 ppm for the
gulfinyl acetic acid. The LLMYV is the lowest fortification level tested that
yielded acceptable recoveries (average >70%).

The following materials, equipment...an?-i' reag’.ent.s are required to perform the
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analysis. Approp: iate u'xbst.'.if:ution-fdé eertam xtem ia left to the discretion of the,
analyst. Cleaning of the glassware and other equipment should be carried out
60 a8 to minimize contamination of future samples. The cleaning procedure

should be checked to verify appropriate cleanliness. Analysis of reagents and’
solvents should be carried out to assure a minimum contribution of

interferences to actual samples. R ‘ .

Top loading bglancve.‘Mett.lér Modé_l-?(_.‘. 440 or equ{v'aient
" -Analytical b;la_nu;. Mettler Model AElsaor eﬁ#ﬂéﬁg R
* Filling furinels, 75 mm, Fisher No. 10-346B.". - -

- Rotary}i‘.v“aporat.orUrﬁts: A T
Vacuum trap, Kontes No. 926910-1000 . o
Adapters, Kontes No. §70200-2524 ’ T
Evaporator motor, Fisher No. 09-548-100 | )
Hot plate, Baxter No. H2156-1 AL :
. Stainless bowls, Cole-Parmer No. 1-07274-00
Vacuum pump, Baxter No. P8408-1 R

Vacuum tubing, Baxter No. T65004 - .~ -~ - -~
_ Ball valve, Supelco No. 2-2140M - N
...~ Metering valve, Supelco No. 2-2116M - STl
-+ T-connectors, Fisher No: 15-315-12°- -+ - ¢
‘- (Note:. Use one vacuum pump capable of generating pressures of
 approx. 1 x.10~ torr for every two rotary evaporator units.)

- Shaker, Baster No.S1063-1. ; -.. o

> - Shaker hesd, Baxter No. S1063:10.. o
. Separatory funnel holdg'}é. Baxter No. 31_o§q-26;'  .%. '
- Hé:i;is'phe:riélql liéatin_.g maﬁ_n‘tles‘..' _F-‘isi_i'er'No..ll-472-.10F. |
Lab jacks, Fisher Nl_a._ﬂlé-ls?a.lo.h,:'_" | v
| &Ia'gnetié stiri'ing'nlnéu.)rs, Scjex“:tiﬁ'c f’rod::cta No Séé,(ﬂ-é; o
Variable.transformers, Fisher No.. 09;521‘-22-.
o Teﬂoﬁ egg shaped stir bar?.. Fisher‘i'_q;.‘ 1;51158AS o

RES-066-93, version no. 0 R TR A -
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Soxhlet extraction units, Fisher No. 09-551-10C and 09-553C (see Figure 2).

Whatman 43 mm x 123 mm cel.luloae extraction tlnmbles. I-‘laher No 09-
656H. . _

'500 mL Round bdtto;n flasks, Fisher No.’10-067-2l‘=‘.
250 mL Round bottom flasks, Fisker No. 10-067-2D.
100 L Round bottom flaske, Fisher No. 10-067-2B.
250 mL SeparatOry funnels, Fisher No. 10-437-10C.
250 mL Graduabe cyhnders. Fisher No. 08-556E.
4000 mL Graduated cylinders, Fisher No. 08-556H
10 m.L Graduat.ed centnfuge tubes, Fisher No. 05-538- 38A.
100 mL Volumetnc flasks, ‘:’-‘mher No. 10-210C.

2000 mL Volumetric flasks, F'Isher No. 10-210H.
Pasteur pipettes 5 314" length, Fisher No. 13-678-6A.
Pasteur pipettes 9” length, Fisher No. 13-678-6B.

Serologlcal pipettes from 0.1 through 5 mL, Fisher No.’s 13- 676-
28A,B,C,D,E/F.

Disposable 0.22 pm Teflon disk filters, Fisher No. DDF-'O'?I‘-ZSSO.'
Disposable 3 mL syringes, Fisher No. 14-823-490. |

HPLC solvent clean-up assembly, 47 mm Ultra-ware, Kontes No. 953845-

Membrane filters, 0.22 jim, Millipore No. GSWP 047-00.

Varian Model 3600 or 3700 Gas Chromatograph eqmpped with a
Thermionic Specific Detector {TSD).

Perkin Elmer Series 4 LC equipped mth ] LC 95 uv detector _

A.lltzch Alltiina C18 (250 mm x 4.6 mm 1D, 5um) LC ana_ytlcal column,
Cat. No. 88057.

RES-066-93, version no. 0 SRR S 3
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Alltech Alltima C18 (0.40 x 1.25 cm) guard column, Cat. No, 88058,
. J&W Sdentific DB-5 (30 1 x 0.25 mm LD., 0.25 pm) capillary column,
 Part No. 122-5032. ; : s

i
oA

Fisher Recordall Seriés 5000 strip chart.recorders. . _
Wﬁatman #2 filter papers, 12.5 cm diameter, Fisher. ﬁo. 09-8‘10'1“.‘
Burdick & Jackson 24-port'vacuum manifolds, Baxter Nq.‘ 940 1DK.
Fisher Accumet model 915 pH meter or equivalent. | o _

Assorf.ed standard laboratory equipment. - .
B. REAGENTS AND STANDARDS

-4
i

The following feagents are used in this analytical method. Specific
brands are listed to aid the chemist in finding these items. In some
cases equivalent reagents. can be used wlich are obtained from other
vendors. As with the equipment list, it is recommended that, if at all
possible, the items listed be obtained for use in this method.

Acetonitrile, Fisher, No. A996-4.: . . | .-,
Methylene chloride, Fisher No. D-142.. ..
Ethfl'acetate;-i‘ishér No.E-195. , « .. ...... .. ..
Iso-octane, Fisher No. 0301-4.

J e S A A ST,
Methanol, Optima grade, Fisher No. A4544. -
Potassium hydroxide pellets, Fisher No. P251-500 = - -~ ™~
Pof.ﬁssiﬁm. lp-htlispll'laté'dmﬁrol')a'sic.ﬁ FlsherNo P284-500. e
Anhjrdrous sodium sulfate; Fisher No. S421-§90. e
Deionized water (d-H;0) from a Milli-Q water purification systeﬁ:
(Millipore Co.), or equivalent. This system consists of an activated
carbon cartridge for the removal of organics in series with two
mixéd-bed ion exchange cartridges for removal of ionic species.,

" % 10% Potassium'hydroxide solution (W/V): Prepare by adding 10 gm
ofKOHmSOmLofd-_HQO and mix well. -

RES-066-03; version no. 0 L a
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50% Acetonitrile in water (V/V): Prepare by mixing equal volumes of
acetonitrile and d-H3O and mix well, . i

20% Ethyl acetate in iso-octane (V/V): Prepare by adding 200 mL of
ethyl acetate to 800 mL of iso-octane and mix well. :

10% Acetopitrile in 0.02 M pH 5 KH,PO, buffer: First prepare 0.02 M

. .pH 5 buffer by dissolving 10.88 gm KH2POQ, in 4000 mL of d-Hz0 and

adjust the pH to 5 with 10% KOH. Filter the resulting solution - -
through a 0.22 um membrane filter. Add 200 mL acetonitrile toa.
2000 mL volumetric flask, dilute to the mark with the 0.02 M pH 5
buffer and mix well. : E ' ‘ '

50% Acetonitrile in 0.05 M pH 5 KH2PQ, buffer: First prepare 0.05 M
pH 5 buffer by dissolving 27.2 gm of KH3PO, in 4000 ml of d-Hz0 and
adjust the pH to 5 with 10% KOH. Filter the resulting solution
through a 0.22 um membrane filter. Obtain-a 50% (V/V) solution by
mixing equal volumes of the buffer and acetonitrile and mix well. '

Solid phase extraction columns - 20 mL NH; 'aminc»propyl, Varian
No. AI-122560-28. = : ‘ '

Solid phase extraction columns - 60 mL SAX quarternary amine,
Varian No. Al-122560-37. - _

' 'NH; packing material from Varian (not listed on catalog, ordered

through phone # 1-800-538-1735).
Darco G-60 activated carbon, Aldrich No. 24227-6.

20% Carbon in NH; packing (W/W): Prepare by adding 15 gm of
Darco activated carbon to 60 gm of Varian NH2 packing and mix well

by mechanical shaking for 1 hour, turning bottle after half an bour.

Propachlor: 2-Chloro-N-(l-methylethyl)—N-phenylacetamide. »99% .
(CP 31393, synthesized by Monsanto, see Figure 1). B

Norctﬂoropropach!or;, N-(1-met.hylethyl)-N-'phenylacetamide. 100%

(CP 58297, synthesized by Monsanto, see Figure 1).
" 2-Hydroxypropachlor: 2-Hydroxy-N-(i-methylethyl)}-N-

phenylacetamide, 100% (CP 47742, synthesized by Monsanto, see
Figure 1). ‘ ) . o
Propachlor Methyléulfone: N-(1-methylethyl)-2-(methylsulfonyl)-N-
phenylacetamide, 99% (CP 172326, synthesized by Monsanto, see

RES-066-33, version no. 0 ‘ 5
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Propachlor Ozxanilate: [(1-Méthylethyl)pheuylamino]ox‘oﬁcetic acid,
sodium sait, >95% (CP 118700, synthesized by Monsanto, sce Figure
Propachlor Sulfonate: 2.{(1-Methylethylphenylaminol-2. ~ ~* -
oxoethanesulfonic acid, sodium salt, 39% (CP118702, synthesized by
. Monsanto, see Figure 1). . e oo o

. . t >,

| Propachlor Sulfmyl Acetate: [([(I-Methylethyl)phén'ylmino]-
acetyl)sulfinyl]acetic acid, sodium- salt, 95% (CP 147935, synthesized
by Monsanto, see Figure 1).- o A

A 1000 pg/mL stock solution of propachlor oxanilate (CP 118700) is-
prepared by weighing 0.1000 gm of analytical grade oxanilate into a
100 mL volumetric flask. Add 10 mL d-Hz0 and mix well to insure
complete dissolution. Dilute to mark with acetonitrile. '

A 1000 jig/mL stock solution of propachlor sulfonate (CP 118702) is.
prepared by weighing 0.1000 gm of analytical grade sulfonate into a
100 mL volumetric flask. Add 13 mL d-Hz0 and mix well to insure
complete dissolution. Dilute to mark with acetonitrile.” - * °

A 1000 pg/mL stock solution of propachlor sulfinyl acetate (CP
147935) is prepared by weighing 0.1000 gm of analytical grade sulfinyl
acetate into a 100 mL volumetric flask. Add 10 mL d-Hz0 and mix

. well to insure complete dissolution.” Dilute to mark with acetonitrile,

. ™ i . . 'y - » .

The following 1000 pg/mL stock solutions are prepared by weighing

0.1000 gm of the individual analytes into separate 100 mL volumetric
flasks and dilute to mark with the solvents as indicated. Mix well to
insure omplete dissolution. -: "~ -~ - Sorl - e

e , - . | Conc.
31393  Propachlor. 0.1000gm 1000mL . ACN * _'10000
3133 Prop_achl_or‘ o A_O.IOOOgm IQ0.0mL . EtOAc 1000.0
58297 = Norchloropropachler "0.1000 gm' ' 100.0 mL "ACN . - 10000

58297 Norchloropropachlor 0.1000 gm  100.0 mL EtOAc 1000.0

o

AES-066-93, version no. 0
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. 47742  Hydroxypropachlor 0.1000 gm

- 4T742 Hydroxypropachlor 0.1000 gm
© 172362 Methyl'Sulfone  0.1000 gm
172362 Methyl Sulfone 0.1000 gm

Note: ACN = Acet.oﬁitﬁle; EtOAc = Ethyl acetate.
All solutions are transferred to amber glass bo

48

1000ml, ACN - 1000.0
100.0 ml, = EtOAc 1000.0
1000mL ACN 1000.0
1000mL EtOAc 10000
ttles and stored at 0-6 °C.

Pipet 10.0 mL each of th
118702, and 147935 into
10% acetonitrile in 0.02

contains 100 pg/mL of each acid metabolites.

e 1000.0 pg/mL stock solutions of CP 118700,
a 100 mL volumetric flask. Dilute to mark with
M pH 5 KH,PO, buffer and mix well. This solution

The fol}owing' standards are made by diluting with 10% acetonitrile in 0.02

M pH 5 KH2PO4 buffer.
O Milliliters of Final Volume
\fer Diluti
10,0 11000 mL
5.0 100.0
2.0 100.0
Milliliters of Final Volume
100 . 100.0 mL
50. - 100.0
2.0 100.0
Milliliters of Final Volume
10.0 --100.0 mL
50 1000

Final Coneen!.ration of

1000

5.00

- 2.00

Fix_za.l" Concentration of

100
. 050
. 020

Final Concentration of

0.10
0.05

Noté: All solutions are transférred to amber glass bottles and stored at 0-6 °C.

G External Calibration Standards for Propachlor snd Neutra

Metabolites

Pipet 10.0 mL each of the 1000 ug/mL stock solutions in

containing
~ volumetric flas

ethyl acetate
CP 31393, CP 58297, CP 47742, and CP 172362 into a 100 mL

k. Dilute to mark with ethy! acetate and mix well. This

RES-066-93, version no. 0
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solution coritains 100 ug/mL each of propachlor, norchloropropachlor,
hydroxypropachlor, and propachlor methylsulfone. " ' ‘

. Pipet 10.0 mL from the 100 pg/mL into a 100 mL v;iﬁme&ic flask and

~ The following dilutions are made with.ethyl acetate.

dilute to the mark with ethyl acetate and mix well. This solution contains.
10.0 pg/mlL each of the four analytes. T

Final Concentration oi' .

Millilitersof = . Final Volume ~ Propachlor and Neutral
025 e . 100mL" o0

0.50 . w0, - - .., 0080 7

1.00 100. 10100

2.00 100 s 0200

400 : 100 . L. . 0400

6.00 100 o © 0600

8.00 ' 100 o 0800

10.00-. 100 1000

Note:

-

All solutions are transferred to'amber glass bottles and stored at 0-6 °C.

E Io [E I-ﬁ lc S ’ I- " i
- . 4

ipet 10.0 mL each of the 1000.0 ug/ml, stock solutions of CP 31392 °P -
58297, CP 47742, CP 172362, CP 118700, 118702, and 147935 into a 16 L
volumetric flask. Dilute to mark with acetonitrile and mix well. This, -
golution contains 100 pg/mL of each analyte. -

Pipet 5.0 mL $ach of the 1000.0 pg/inL stock solutions of CP 31383, CP _ -

58297, CP 47742, CP 172362, CP 118700, 118702, and 147935 intoa 100 mL |

volumetric flask. Dilute to mark with-acétonitrile and mix well. This - -
solution contains 50.0 pg/mL of each,_anal'yte. )

From the 100 -,l.glmL fortification solution .pipet. 10.0 mL into a 100 mL.
volumetric flask. Dilute to the mark with acetonitrile and mix well. This
solution contains 10.0 pg/mL of each,__ana;lyt.e. _ ‘ :

From the 50.0 pg/mL fortification solution pipet 10.0 mL into a 100 mL _
volumetric flask. Dilute to the mark with acetonitrile and mix well. This
sollution contains 5.0 pg/mL of each analyte.

From the 10.0 p.g/mL'forﬁﬁcaﬁon solution pipet 10.0 mL into a’ 100mL
volumetric flask. Dilute to the mark with acetonitrile and mix well. This
solution contains 1.0 ug/mL of each-analyte.. - e

A, )
S

-~

RES-066-93, version no. 0 B ‘, o 8
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Note: All solutions afe transferred to amber glass bottles and stored at 0-6
ﬂc. .

ANALYTICAL PROCEDURE .

" This analytical procedure requires approximately 3 working days for a set
of 12 samples for two analysts. Day one extracts the samples. Day two
concentrates the extracts and partitions the extracts into aqueous and

organic phases followed by clean up via SAX and NH3 columns. Day three

make final preparations of the samples and quantitation by GC-TSD and
HPLC-UV. This three-day approach' does not incdude sample preparation.

' SAMPLE PREPARATION

Soil samples are taken in the field with a scil probe which uses'a plastic

liner to hold the soil core in place. The soil sample in the plastic liner is

properly labeled and frozen as soon as practical for shipment to Monsanto.

The frozen soil core is then cut into appropriate depth segments. Multiple

~ samples for each sampling interval are combined and mixed theoroughly to
obtain a homogerieous sample. After mixing, the samples are stored -

frozen until analyzed. - : _

1. Weigh 50.0 £ 0.04 gm of soil into a Whatman cellulose extraction
“thimble. Fortify at this stage. Example: Pipet 0.5 mL of the 5.0
pe/mL fortification solution directly onto the soil for a 0.05 ppm
fortification of each analyte. - ' - ‘

2 .'Add 300 mL of 50% ACN in water and a magnetic stirrer to a 500 mL
" round bottom flask and connect to the Soxhlet extractor as shown in
Figure 2. . L. , :

" 3. Set a variable-transformer controlled heating mantle under the flask.

The heating mantle should be located on top-of a magnetic stirring

motor unit mounted on a lab jack. . :

4. Turn on the cooling water in the reflux condenser, the variace for
heating mantle, and the magnetic stirrer. The variac should be set at
about 0 volts to maintain a moderate reflux.

5. Soxhlet extract the so0il overnight for about 16 hours. Example: Start
the extraction at about 4 PM and terminate at about 8 AM the next
morning. ' ‘

RES-066-93, version no. 0 : ‘ l‘ : ) ; 3 . 9



- EVAPORATION

6. Allow the Soxhlet apparatus to cool to ambient temperature. | Drain
all extract in the extraction tube and the thimble to the 500 mL round
bottom flask. S ' R

PR

<. R.mse the sloilqin the thimble with about 20-mL of 50% ACN in ;p'atgr
* and combine the rinse with the extract. ]
‘8. Rotary eﬁ.rapo'ratyé\-th'e extract to about 100-120 mL with an embient
temperature water bath. m_ not heat the water bath. Losa of volatil

9... Transfer the extracﬁ toa 250 ngraduat.ed cylinder. -

' - _ 10. Rinse the 500 mL flask with 2 x 10 mL water and add to the ;i-aduated
§ y - cylinder. ,

11. Adjust the volume of the extract in the graduated cylinder to 150 mL
with water. : B

12. ‘Transfer the extract to a 250 mL aeparaic;ry funnel, Rinse the
. cylinder with about 10 mL of water and add to the separatory funnel.

13. Rinse the 500 mL flask and the graduated cylinder with 50 mL of
©* " methylene chloride and transfer to the separatory funnel. Extract the
=" .-+ .neutral analytes by shaking for 5 minutes on & mechanical shaker.
Allow 15 minutes for phase separation after shaking.

“ . 14. Fold and fit a Whatman #2 filter paper onto a filling funnel. Add 15-
" 20 gm anhydrous sodium sulfate onto the filter paper. Wash the .
sodium suifate with about 25 mL of methylene chloride. Discard the
methylene chloride wash. =~ = ‘ . 3 '
1+ . “15. .Drain the lower methylene chloride layer from Step 13'directly onto
the prewashed sodium sulfate to remove any moisture and collect in a
250 mL round bottom flask. 53 ' 1ge, -

’ ' . o "16'.' ‘Add another 50 mL fme‘t.lfxy‘lene choride to the 'séﬁargwrjr funnel and

RES-066-93, version no. 0 o - 10
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18.

19.

repeat Steps 13 and 15.

M- 13916

52
Ringe the sodium sulfate with 25 ml, of methylene coride and
combine to give a total of about 125 mL methylene chloride in the
flask. I ‘

Rotary evaporate the methylene ch!oﬁde to_jusat dryness under -

- reduced pressure with an ambient temperature water bath. Do not

Procegd to NH2 Célu.mr_x Cleanup, Step 21, below.

Save the aqueous phase in the geparatory funnel as it contains the
acid metabolites. Proceed to SAX Column Cleanup, Step 29, below.

s o DAY 3

' NH; COLUMN CLEANUP

21.

z2.

28.

Add 1.0 £ 0.01 gm of 20 wt% carbon in NH; packing onto a 20 mL NH;
solid phase extraction (SPE) column, . o

Wash the column with 20 mL of methanol and then 20 mL of ethyl -
acetate under gravity flow. Do not allow the column to drv. Add

B " 0
Discard the wash.

-i)fssolve the residues in the 250 mL ﬂasli from St.ép 18 with 5 mL of
ethyl acetate. Apply the sample to the column. Allow to elute
dropwise and collect in a 10 mL round bottom flask. |
Rinse the 250 mL flask with 5 mL ethyl acetate and apply to column.

Repeat Step 24 with another 10 mL of ethyl acetate. .

.After the column is completely drained, apply another 10 mL of ethyl

acetate directly onto the column to give a total of 30 mL eluate.

Rotary evaporate to about 1 mL, under reduced pressure with an
ambient temperature bath. Do not apply heat or allow to go to

| dryness.

Transfer the sample to a 1V mL graduated cehu'ifuge tube. Rinse the

RES-066-93, version no. 0 o ' 11
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flask twice with 3 to 4 mL of 20% ethyl aeeteie in 1ao-octane and add to |

. the centrifuge tube. Adjust the final volume to. 10 mL with'20% ethyl

acetate in iso-octane. The sample is now ready. for GC quanl:tat:on.

31.-

32.

Connect the ‘Burdick and Jackson Vavuum Mamfold to a vacuum
source not to exceed 20" Hg. Placea 1L hqmd trap between the
vacuum gource and the mmfold.

To use the manifold, remove cover and place a Luer hub solvent guide
needle on the male Luer fitting of each flow control valve. Replace the

_cover and close all flow control valves. -

Placeé desired number of 60 mL SAX columr3 into the female Luer
receptacles on the cover. Turn vacuum on at the source and set
vacuum to about 5 Hg using the bleed valve of the manifold by
aligning the two holes. .. - .

Wash each column with 50 mL of methanol ‘and then 50 mL of water.
If the column goes dry, add additional § mL of water. Turnthe -
control valve off when the water level in the column just reaches the
top of the packing bed. :

Apply the aqueous phase from Step 20 to the column and elute under
a pressure of about 5" Hg. After all aqueous phase has been through

. the column, rinse the separatory funnel with 50 mL of 50%

* 3T Rotstry evaporate t.o'drynesa at a temperature up to 40 °C.

39.

o

acetonitrile in water and apply to the column. Discard all aqueous
eluate at t.hzs point.

e -

.: ‘Wash the column vntb an addmona] 100 mL of 50% acebomtnle in

water and discard the eluate..

Elute the three acid metabolites with 125 mL of 50% acetomtnle in
0.05 M pH 5 KH;PO, buffer under a pressure of about 5 Hg and
collect in a 8'0z glassjar.. = 1.

. Transfer the eluate to a 250 mL round bottom flask. Rinse the jar

‘with about 10 mL of 50% acetonitrile in water and add to the flask.

Dissolve residue in_exactly 3 mL of 10% acetomtnle in 0 0zM pH 5

-KH2P04 buﬁ'er

Filter sample through a 0 22 p.m dask ﬁlt.er before mjectmg mto the
HPLC for separauon and quanut.atlon '

[

RES-066-93, version no. 0 . _ _ ‘ 1‘2'
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INSTRUMENT PARAMETERS _
A Varian 3600 GC-TSD has been used for the quantitation of parent l

propachlo
equipped wi
acid metabo

r and its neutral metabolites, whereas a Perkin Elmer HPLC
th UV detector has been used for the quantitation of the three
lites. Be aware that different instruments may require

modification of these parameters for optimum separation and sensitivity of
these analytes. '

A.

GC OPERATING CONDITIONS

Instrument:
Column:

Temperature:

Injector Temp:
Detector Temp:

TSD Bias Voltage:

Attenuation:
Rangei |
Ix;jection Vol:
Hydrogen Flow:
Air Flow:

Nitrogen Flow:

- No Make-up:

" Split Ratio:

"S-06F 93, varsib_n no. 0

Varian 3600 GC equipped with a Thermionic
Specific Detector (TSD)" _

J&W Scientific DB-5 (30 m x 0.25 mm LD., 0.25
pm) capillary column - T

100 °C hold for 1 min, then program at 3 °C/ mia
to 200 °C and hold for 1 min, then program at 10
°C/min to 240 °C and hold for 2 min. Total run
time ia approximately 42 min ' :

250 °C

300°C

2.8-.3.5mV
4

- 10-12
su
- approx..4.5 mL/min

-

approx. 175 mL/min
approzx. 2 mL/min
approx. 28 mL/min

110

13



. Temperature: "Ambient

us.-”?.lﬁ - 93

HPLC OPERATING CONDITIONS

 Instrument: Perkin Elmer Series 4 LC equipped with a LC-95
UV detector S
Column: . o '-Alltet;.h Alluma Clé (250mmx 46mm LD,
o S ,‘Sp.lm) analytical column with Alltima C18 guard
. column ) i

.o

o

Detection: UV detectorat 210 nm |, . ..

L

 Flow Rate: - - 1.0 mL/min

Mobile Phase: ~ 1046 Acetonitrile in 0.02 M pH 5 KH,PO, buffer '

Response Time: 2000msec A
Sample Size: - -. ,100puL .- - Y
Recorder Range: AUFS 01’ -
B . 1 o e
1V. INTERFERENCES - |
SOIL SAMPLES . LS

A.

VRS

Using the analytical method described here, very little or no
background has been observed. If observed, the background
concentration is subtracted from fortified samples prior to calculating
recovery. , o

I‘. il _, ‘ i
SOLVENT
Ethyl acetate was found to contain a trace unknown et;-eluti.ng with
hydroxypropachlor. This interference was minimized by evaporating
the ethyl acetate eluate to about 1 mL and then adjust the final volume
to 10 mL with 20% ethyl acetate in iso-octane as described in Steps 27
and 28. o :

LABWARE AP
The glassware cleaning procedure consista of washing in a

mechanical washer with hot soapy water followed by deionized water
rinse and final acetone.rinse. No interferences have beén cbserved.

RES-066-93, version no. 0 - . 14
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CONFIRMATORY METHOD |
A confirmatory method for parent propachlor and its three acid

metabolites can be found in MSL-6815. The previous method utilizes HPLC

cleanup as opposed to the more convenient solid phase extraction cleanup
described here. : _

. TIME REQUIRED FOR ANALYSIS

A set of 12 samples requires approximately 3 days per two analysts from
initial extraction to final determination. ‘ :

, MODiFICATION OR POTENTIAL PROBLEMS

Propachlor and its neutral metabolites are volatile. During rotary :
evaporation of the extract in 50% acetonitrile-water, in methylene chloride
and in ethyl acetate, heat MUST not be applied and should follow the -
specific instructions as indicated in Steps 8, 18 and 27. -

MZ_ETHOD‘ OF CALCULATION

. Calculations of amounts of the analytes found in each analytical sample,

the estimated accuracy of the set, the percent soil moisture, and the ppm
c_oncentration of the analytes are calculated as described. '

A QUANTITATION OF ANALYTES .

A linear calibration curve is generated for every set of samples run.
Eight levels of standards are prepared on the range of 0.025 pg/mL to
1.00 jig/mL for parent propachlor and the neutrals, and 0.05 pg/mL to
10.0 pg/mL for the acid metabolites. These standards are

" interspersed among the samples. The calibration curves are
generated by plotting the peak area of the detector response against

. the concentration of each calibration standard for each of the °
analytes. The response of any given sample must not exceed the
response of the most concentrated standard. If this occurs, dilution
or the sample will be necessary with the appropriate HPLC mobile
phase or GC solvent. Lo

The concentration of the analytes 11 the soil extract is determined
based upon the peak area of the eludion peak of each analytes. The
concentration is determined by comparison of peak areastotoa
calibration curve generated from concurrently run external
standards. ' d :

| RES-066-93, version n0. 0 R
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T

Percent recovery is calculated as follows:

C - PFM Found . 7 ]
* g Recovery = =-—-———m—-% 100 S g
‘ " . PPM Fortified = .+ " -

If the check sampie was found to contain interference with oﬁe of the
analytes, then this amount must be substracted from. the amount
found in order to calculate recovery for that sample. : ot

B. MOISTURE DETERMINATION . 0

The percent soil moisture is determined for a given sa:ﬁpl;e in order to

cg.l?:il]at_e the residue level based on dry soil weight and is determined
as follows: , A .

" Weigh a 60 or 100 mL beaker and record this weight to a hundredth of
a gram. ' Next, weigh out an aliquot of 20.0 + 10% of the soil sample
analyzed and record this weight to a hundredth of a gram. Place the
beaker containing the soil in a dry heat oven set to at least 120 °C for at

_ least 12 hours. After this period, remove the beaker and allow to cool.
Reweigh thé beaker plus the dry soil and record this weight toa .

" hundredth of a gram. The amount of moisture contained in that soil
ia the difference between the combined (beaker ¢ soil) weight before
drying and the combined weight after drying. The pércent moisture
is calculated using the following formula. . . N

vt

| " Combined Wet Wt - Combined Dry Wt
% Moisture = - ' - : e nene e x 100
RN . WtofWetSail -

C.. RESIDUE DETERMINATION =~ '° ~
- : ARter determining the concentration of each analyte in the sample
extract, the total amount of residues in the 50 gm soil sample (ppm}
" {a determined. To do this, the concentration (ug/mL) of the analytes
"+ in the extract is multipied by the total dilution volume of the extract
to obtain the total amount (ug) of each analyte in the sample
analyzed. The total amount of each analyte is then divided by the
.. -dry soil weight (gm) of the sample analyzed resulting in pg/gm or
 parts per million (ppm). The equation’is shown below:

.g of Analyte  *Dilution Volume = '~
soemm——e X ‘= PPM Analyte
© mL Dry Soil Weight ,

-RES-066-93, version no. 0 . _ e e - ., 186
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Where: ug of Analyte/mL = Concentration of analyte in the
extract. . .

Dilution volume = The total dilution volume (mL) of the .
extract taking into account any further dilution necessary
to maintain peak area of the analyte within the highest
standard of the calibration curve.

[X. LIMIT OF QUANTITATION (LOQ)

The limit of quantitation has not been defined. For this SOP, the lower
limit of method validation (LLMV) is 0.01 ppm each for all analytes except
the sulfinyl acetic acid metabolite which is 0.05 ppm. The LLMV is
defined as the lowest level of fortification where acceptable recovery was
obtained. An example of method validation data is presented in Tables 1
and 2 and example chromatograms are shown in Figure 3. o

RES-066-93, version no. 0 ) ' S " 17
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"= Tablel

n

Reeovenes of Propachlor and Neutral Met.abohtes from TIowa and Texas
Check Sail

- b

T

0.01 ppm lows - 870,918 . . 1178, 1085 ‘su. 933 915, 96.6

Texss 907, 1029 9.6, 1115 932,1236 733, 886

' 0.02 ppm lowa = 858,910 970,982 . 961, 1035 964,915

Tesas ' 929,881 ~ ~  B48 840 . . 150,911 781 759

.05 ppm lowa 966, 963 90.3, 90.4 . 911, 894 97.4,90.8

: Texas 869, 898 66.0, 700 1088, 848 923, 9L7
) *0.10 ppm lowa 921, 948 86.0, 922 85.9, 88.7 99.9, 1052
} Texas 973, 932 4.1, 712 ' 87.6, 883 96.6, 95.2

1.00 ppm lowa 1075, 931 99.5, 926 1034,895  1003,98.1

Texas 903, 962 131, 119 838, 84.8 836,893

' RES-066-93, version no. 0 . R T
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"~ Table2

Recoveries of Prbpachlor.Aci& Metabolites from Iowa.and Texas Check Soil

0.01 ppm Iowa 97.8, 109.6 79.5, 478 . 899, 80.8
| Texas 429,688 . 99,175 770,771
0.02 ppm ' lowa 98.1, 88.7 60.9, 101.1 97.5, 104.2
Texas : 119.3, 68.6 26.1, 403 83.7, 719.0
0.05 ppm lowa 102.3, 962 710, 77.1
Texas - 1004, 934 922, 85.4
0.10 ppm Iowa 1947, 94.5 72.3, 725 ' 896, 928
Texas 95.3, 96.0 79.6, 80.4 98.0, 100.1
1.00 ppm lowa 1030, 992 993,952 104.4, 1020
- Texas 1047, 1029 1018, 96.0 1045, 1038

RES-0€6-93, version no. 0 ‘ ' . 19
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Figure 1
Structures of Propachlor and its Soil Metabolites

- “
. T

')\i : *Nj;c&
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N CH,OH
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. \;/. _‘- - MN‘\‘
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Propachlor Sulfonate
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Figurei

Soxhlet Extraction Unit

1

2
1- Allihn Condenser
2 Soxhlet Extractor
3 Round Bottom Flask

3
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) | | | Figure$ -
| Example Chréx:iatpg{-'s;mn

A. Check soil from Iowa (GC-TSD)'i P A

5

L4=NOV~1993 1R.00 USERALM J0BIBOCTEDND SAMS IMNJL DETWA -

JMWMLM

B. Check soil from lowa fortified with 0.05 ppm of parent préﬁachlof and neutral
metabolites : o

14=HOY= 1988 1E:08 UNER:RLM JOMSOOTEDMO BAM1IS nuq DETvA |

%“j—m‘m—m-—”- e n_m:_l-n—'n!t—l&-ﬂ-lmﬂ—'.i w00 4

e LS, SRANTIANSS

Pr— G FARCRE
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Figure 8 (Contd)

Check soil from Iowa (HPLC-UV)

IB-NOV~1998 1418 USEILALM JORSOESEOMA SAMis INiit DETA

.
>

Check soil from Jowa fortified with 0.05 ppm of propachlor acid metabolites

4

19=-NOY=1899 14118 USERRLM JOMBSOROBOMEA BAMtE NSl DETWA

e
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Figure 3 (Cont’d)

Check soil from Texas '.GC TSD)

w 13916
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Check soil from Texas fort:ﬁed mth 0.1 ppm of parent propachlor and neutral

met.abohtes
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) Figure 3 (Cont'd)

G. Check soil from Texas (HPLC-UV)

19=NOV=1998 1ovil VEEFWRLM JOMSOSSPOMIM BAM:G INNHL PETWA

| -

H. Check soil from Texas fortified with 0.1 ppm of propachlor acid metabolites

19=-MOY=1993 0N USET:ALM JOBSOEIEDMM SAMIS0 [MNJi1l DETWA

. =
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APPENDIXC.  Theory and Sample Calculations ~

.- MSL-13916
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A. IhenmniEmmlanna

The amount of analyte in an unknown sample was determmed
from the detecbor response using linear calibrahon eqn. (1)

Amount Injected = A x (Detectochsponse) +B 1)

The calibration standards within each set were nsed to determine
the parameters A and B, A linear least squares regression was
first performed to estimate the slope, M, and mtercept, K, of eqn.
(2):

h Response = K + M x Amount Injected (2)

.The parameters A and B were then calculated from eqns. (3) and
(4):

A= 3 B= - — (4)

L
M -
The residue in the unknown sample was calculated using eqn. (5):

[(A x response) +B] x conen. vol.
sample size

Residue (ppm) = (5)

where concn. = concentration; vol. = volume

Sample Calculation

Norchloropropachlor residues-in Sample 4-S (0-6 inch soil tayer)
Using eqn. (5), with response = 156.1810 (mV-secs), conc. vol. =
~ 10 mL, sample wt. = 49.99, A = 3.2056E-3, and B = 1.3862E-3,
residue (ppm) can be calculated as:

[(3.2056E—3 x 156.1810) + 1.3862E—3] x 10
39.99 . kg

Residue =

Residue = £.10042717 ppm, or

Residue = 0.10043 ppm (to five decimal places)
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Example Chroﬁabgms
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