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TABLE 1

NOMENCLATURE AND STRUCTURE OF REFERENCE STANDARDS
Technical grade flumioxazin was used as the reference standard in this study. Flumioxazin is the active ingredient
in Valent's herbicide V-53482 WDG. The reference standard used in this study was provided by Sumitomo
Chemical and certified by Sumitomo prior to study initiation.
Common Names: flumioxazin, $-53482, V-53482
Chemical Name: 7-fluoro-6-((3,4,5,6,-tetrahydro)phthalimido)-4-(2-propynyl)- 1,4-benzoxazin-3(2H)-one
CAS Number:  103361-09-7
Lot Number: PYG-89021-M
Purity: 94.8%
Lot Number: PPG-90111-M
Purity: 94.7%

Structure:

o N
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APPENDIX II

ANALYTICAL METHOD
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CHEVRON CHEMICAL COMPANY _ . __ ... _ LS
AGRYCULTURAL CHEMICALS DIVISION
RESIDUE CHEMISTRY LABORATORY
_ RICHMOND, CALIFORNTA
DETERMINATION OF V-53482 FILE NO.: 740.01 / V-53482
RESIDUES IN SOTL DATE: JANUARY 21, 1991
RESIDUE METHOD RM-30D REVISED: AUGUST 5, 1991

INTRODUCTION . . . . — .

This method describes the procedure for the determination of v-

53482, [7-flu0ro—6—{(3,4;5;6~tetrahydro)phthalimide}—4—(zwpropyu .
nyl}-1,4-benzoxazin-3(2H)-one] in soil. It is a modification of : Z
a method® developed by Sumitomo Chemical Co., Ltd. Briefly, the .
method involves extraction with acetone/0.1N HCl (5/1)}, partition

of the residues into dichloromethane, cleanup using Florisil column
chromatography, and measurement by gas chromatography utilizing a
nitrogen-phosphorus detector. o '

This method was revised on February 7, 1991 to change the limit of
detection from 0.01 ppm to 0.005 ppm, on March 6, 1991 to change

the extraction solvent from acetone/H,0 (5/1) to acetone/0.1N HC1
(5/1}, and on August 5, 1991 to change the GC column parameters.

- REAGENTS : , -
Acetone - Pesticide Quality

Dichloromethane - Pesticide Quality

Ethyl acetate - Pesticide Quality

Florisil - PR grade, U.S. Silica co. Blend 2 parts 100-200 mesh
and 3 parts 60-100 mesh and activate overnight at 130°C. Allow to

‘cool overnight before using.

Hexane -~ Pesticide Quality
Hydrochloric Acid - 36.5 - 38.0%, Baker-Analyzed® Reagent, J.T. -

Baker or equivalent. Prepare a 0.1 N solution by carefully adding
40 ml of acid to 4 liters of deionized water. - -

Sodium Chloride - certified ACS grade.

Sodium chloride - 5% (w/v) solution. Prepare by dissolving 5 ¢ . _
analytical grade crystals in 100 ml deionized water. ' ’
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Sodium ‘'sulfate - Anhydrous, granular, reagent grade.
V-53482 - Reference standard of known purity, available from

Sumitomeo Chemical Company, Ltd. Prepare a stock solution containing
1.0 mg/ml in dcetone.  Dilute this stock solution with acetone to
prepare a fortifying solution containing 1.0 pg/ml to 2.0 wg/ml of

V-53482.

Water - Deionized

SPECIAL EQUIPMENT

Eberbach Reciprocating Shaker. or equivalent.
Liquid Chromatography Columns — 300 x 19 mm i.d. glass with Teflon®
stopcock plugs.

Rotary Evaporators equipped with water bath capable of being heated
to 48 °C.

Ultrasonic bath.

Blichner Funnels.

Suction Flasks.

Round-bottom Flasks - 30 ml, 25¢ ml and 500 ml capacity with 24/40
ground glass joints.

Filter paper - Whatman #1.
Separatory Funnels - 500 ml equipped with Teflon® stopcocks.

Gas Chromatograph - Hewlett-Packard 5850A or eguivalent, egquipped
with a nitrogen-phosphorus flame ionization detector, autosampler
and an integrator. The following parameters are given only as a
guide. Changes may be required to optimize the chromatography.

Column: 15 M x 0.53 mm ID, DB-17 (50% rhenyl-methyl
silicone megabore column, 1.0 pm £film (J & W Scientific)

Column Temperature Program:

Initial Temperature: 250°C
Initial Hold Time: 1 minute .
Program Rate: 20°C/minute _
Final Column Temperature: 280°C
Final Hold Time: 8 minutes
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Packed column injector port with megabore adaptor
Carrier Gas Flow Rate: 10 ml/min (He) '
Auxillary Gas Flow Rate: 25 ml/min (He)
Detector Gases Flow Rates:
Hydrogen: 3.5 ml/min
Air: 110 ml/min

Injector Temperature: 275°C
Detector Temperature: 300°C - e
Injection vSlume: 1ipl

V-53482 Retention Time: 7.7 min. (See Figure 1)

ANALYTICAT, METHOD

Thoroughly mix the sample. Transfer 10 g to a 1 pint Mason jar.
At this point, a control sample may be fortified for recovery
purposes with an appropriate volume of the 1 pg/ml fortifying
solution of V-53482 (e.g. 0.1 ml of this solution would fortify

the sample with 0.01 ppm).

Add 50 ml of acetone/0.1N HCL (5/1, v/v} and shake for 10 minutes.
Allow to soak overnight at room temperature. Shake 10 minutes.
Filter the supernatant through a Biichner funnel using Whatman #1
filter paper. ' '

Repeat the extraction and filtration using another 50 ml acetone/
0.1N HCl (5/1, v/v). Rinse the filter cake with two 20-ml portions
of extraction solvent.

partiti

Transfer the filtrate to a 500 ml separatory funnel and add 150 ml
of 5% agqueous sodium chloride solution. AaAdd 80 ®l ©f dichloro-
methane to the separatory funnel in two portions, using each
portion to rinse the suction flask. Shake for 1 wminute. (An
enulsion may form at this point but usually breaks if allowed to
stand. Adding sodium chloride crystals will sometimes assist in
breaking the emulsion but may also result in the phases reversing,
i.e., the dichloromethane phase will be on top instead of on the
bottom. Centrifugation may also be used to break emulsions).

Filter the dichloromethane extract through sodium sulfate (pre-
washed with 20 ml of dichloromethane) into a 500 ml round bottom

flask.
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Repeat the partition and filtration steps with an additional 60 ml
portion of dichloromethane. Rinse the sodium sulfate cake with 20
ml of dichloromethane. Evaporate the combined dichloromethane
extracts to dryness using a rotary vacuum evaporator equipped with
a water bath set <40°C. (Se& hote 1). s C T T

Place a glass wool plug at the bottom of a 300 mm x 19 mm i.d.
glass chromatographic column. Close the column stopcock and add
40 ml hexane/ethyl acetate (2/1,v/v) to the column. Slowly add 15
g of activated Florisil to the column while gently tapping the side
of the column. Open the stopcock and allow the solvent to drain to

the top of the packing.

Redissolve the concentrated sample residue in 1 ml of ethyl
acetate, dilute with 2 ml of hexane, sonicate and transfer to the
top of the column. Rinse the round bottom flask with three 3-ml
portions of hexane/ethyl acetate (2/1, v/v). Transfer each rinse
to the column, allowing each 3-ml portion to drain to the top of
the column before adding the next rinse. L

Elute the column with an additional 28 ml of hexane/ethyl acetate
(2/1, v/v) (total volume 40 ml). Discard this eluate. Place a 250
ml round bottom flask under the column and elute the V-53482 with
70 nl of hexane/ethyl acetate (2/1, v/v).

Evaporate this eluate to dryness using a rotary vacuum evaporator
equipped with a water bath set <40°C. (See note 1). Transfer the
residue to a 50 ml round bottom flask using three 5-ml portions of
acetone and evaporate to dryness using a rotary vacuunm evaporator
equipped with a water bath set <40°C (See note 1). )

MEASUREMENT : : S o

Redissolve the residue in 0.5 ml acetone. A sample may be
dissolved in a larger volume of acetone if the V-53482
concentration is expected to exceed the concentration of the
highest linearity standard. Quickly transfer the sample to an
autosampler vial using a Pasteur pipet. Seal the vial immediately
to minimize evaporation losses.

Load the autosampler with the sample and reference standard vials
to be analyzed. A suggested sequence would be: conditioning shot,
standard, fortified sample, standard, control sample, standard,
sample, standard, etc. The standard vials contain a reference

standard containing 1.0 pg/ml of V-53482 in acetone.

Page 4 of 7




Valent Project VP-1811
Page 80

RM-30D

Use the following formula to calculate the amount of V-53482
present in the samples. Use the dilution factor if a sample was
dissolved in more than 0.5 ml.

ppm =  Sample Pk Unjts x _.0.5ml  x 1.0 ug/ml x Dil Factor
Avg. Std Pk Units 10 g sample :

LIMIT OF DETECTION

The limit of detection for V-53482 is 0.005 ppm when 10 g of soil

is extracted and analyzed using the described method. _

NOTES ' - :

l. Samples must be removed from the rotary'evaporétor immediately
after the solvent has evaporated to avoid loss of V-53482.

2. The linearity of the gas chromatographic system should be
verified each day data are generated by analyzing at least four
concentrations encompassing the concentration range of the samples
and including the reference standard solution (1.0 ug/ml V-53482
in acetone) and a lower limit of 10% of the reference solution. The
mean of the response factors (response equivalent to 1 ug/ml)
should have a coefficlent of variation of +10% or less. Exceptions
will be allowed only with approval by superviseory personnel.

3. A fortified control sample must be analyzed concurrently with
each set of samples. Method recovery must be between 70% to 120%
to be acceptable. All samples analyzed concurrently with a
fortified sample which does not have an acceptable method recovery
must be reanalyzed. Exceptions will be allowed only with
supervisory approval. : - S -

REFERENCE

1. Ohnishi, J., Hirota, M. and Yamada, H., Report No. ER~MT-8939,
"Residue Analytical Method for S-53482 in Soil,™ November 24, 1585.

Reviewed by
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CHEVRON CHEMICAL COMPANY
AGRICULTURAL CHEMICALS DIVISION
RESIDUE CHEMISTRY LABORATORY _ L -
RICHMOND, CALIFORNIA '
DETERMINATION OF V-53482 FILE NO.: 740.01 / V-53482
RESIDUES IN SOIL : | - -DATE: JANUARY 21, 1991
RESIDUE METHOD RM-30D REVISED: MARCH 6, 1991

LNTRODUCTTION L e e e

This method describes the procedure for the determination of V- e
53482, [7—f1uoro-6-{(3,4,5,6—tetrahydro)phthalimide}-4—(2—propy—
nyl)—1,4—benzoxazin-3(2H)—one} in soil. It is a modification

of a method® developed by Sumitomo Chemical Co., Ltd. Briefly,

the method involves extraction with acetone/0.1N HCl (5/1),
partition of the residues into dichloromethane, cleanup using ;
Florisil <wolumn chromatography, and measurement by gas
chromatography utilizing a nitrogen-phosphorus detector.

This method was revised on February 7, 1991 to change the limit
of detection from 0.01 ppm to 0.005 ppm and on March 6, 1991 to

change the extraction solvent from acetone/H,0 (5/1) to
acetone/0.1N HCl (5/1).

REAGENTS

Acetone - Pesticide Quality
Dichloromethane - Pesticide Quality
Ethyl acetate - Pesticide Quality

Florisil -~ PR grade, U.S. Silica cCo. Elend 2 parts 100-200 mesh
and 3 parts 60-100 mesh and activate overnight at 13C¢°c. Allow
to cool overnight before using.

Hexane - Pesticide Quality
Hydrochloric Acid - 356.5 - 38.0%, Baker—Analyzed‘ Reagent, J.T.

Baker or equivalent. Prepare a 0.1 N solution by carefully
adding 40 ml of acid to 4 liters of deionized water.

Sodium Chloride - Certified AcCs grade.
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Sodium chloride - 5% (w/v) solution. Prepare by dissolving 5 g
analytical grade crystals in 100 ml deionized Wwater.

Sodium sulfate - anhydrous, granular, reagent grade.

V-53482 - Reference standard of known purity, available from
Sumitome Chenmical Company, Ltd. Prepare a stock solution
containing 1.0 mg/ml in acetone. Dilute this stock solution

with acetone to prepare a fortifying solution containing 1.0
ug/ml to 2.0 pg/ml of V-53482. :

Water - Deionized

SPECIAL EOUIPMENT
Eberbach Reciprocating Shaker or equivalent.

Liguid Chromatography Columns - 300 x 19 mm i.d. glass with
Teflon® stopcock plugs.,

Rotary Evaporators equipped with water bath capable of being
heated to 40°cC.

Ultrasonic bath.

Biichner Funnels.

Suction Flasks. = S

Round-bottom Flasks -- 50 ml, 250 ml and 500 ml capacity with
24/40 ground glass joints. . : :

Filter paper - Whatman #1.

Separatory Funnels - 500 ml equipped with Teflon® stopcocks.
Gas Chromatograph - Hewlett-Packard 5890A or eguivalent,
equipped with a nitrogen-phosphorus flame icnization detector,

autosampler and an integrator. The feollowing parameters are
given only as a guide. Changes may be required to optimize the

chromatography.

Column: 30 M x 0.53 mm ID, DB-17 (50% phenyl-methyl
silicone) megabore column, 1.0 pum £ilm (J & W Scientific)

Packed column injector port with megabore adaptor
Carrier Gas Flow Rate: 15 ml/min (He)
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Aﬁxiilary GaérFiéw Rate: 15 ml/min (He)

Detector Gases Flow Rates:

Hydrogen: 3.5 ml/min L . e

Air: 100 ml/min

Injector Temperature: 300°C . . . . . .
Detector Temperature: 300°C .

Column Oven Temperature: 280°C, isothermal

Injection volume: 2ul

V-53482 Retention Time: 7.9 min. {See Figure 1)

ANALYTTICAT, METHOD
Extraction

Thoroughly mix the sample. Transfer 10 g to a 1 pint Mason jar.
(For recovery purposes, fortify a control sample with an aliquot
of an acetone solution of V=53482}. Add 50 ml of acetone/0.1N
HC1 (5/1, wv/v) and shake for 10 mninutes. Allow to soak
overnight at room temperature. Shake 10 minutes. Filter the
Supernatant through a Bilchner funnel using Whatman #1 filter
paper. Repeat the extraction and filtration using another 50 ml
acetone/0.1N HCl (5/1, v/v). Rinse the filter cake with two 20-
nl portions of extraction solvent.

L it
Transfer the filtrate to a 500 ml sepafatory funnel and add 150
ml of 5% agueous sodium chloride solution. Add 80 ml of

dichloromethane to the separatory funnel in two portions, using
each portion to rinse the suction flask. Shake for 1 minute.
(An emulsion may form at this point but "usually breaks if
allowed to stand. =~ adding sodium chloride crystals will
sometimes assist in breaking the emulsion but may also result in
the phases reversing, i.e., the dichloromethane phase will be on
top instead of on the hottom. Centrifugation may also he used
to break emulsions). Filter the dichloromethane extract through
sedium sulfate (pre-washed with 20 ml of dichloromethane) into
a 500 ml round bottom flask.

Repeat the partition and filtration steps with an additional so
ml portion of dichloromethane. Rinse the sodium sulfate cake
with 20 ml of dichloromethane. Evaporate the combined
dichloromethane extracts to dryness using a rotary vacuum
évaporator equipped with a water bath set <40°C. {See note 1).

Page 3 of 7




Valent Project VP-1011
Page 86

RM--30D

lorisil col )
Place a glass wool plug at the bottom of a 300 mm X 1% mm i.d.
glass chromatographic column. Close the coliumn stopcock and add
40 ml hexane/ethyl acetate (2/1,v/v) to the column. Slowly add
15 g of activated Florisil to the column while gently tapping
the side of the column. Open the stopcock and allow the solvent
to drain to the top of the packing. o

Redissolve the concentrated sample residue in 1 ml of ethyl
acetate, dilute with 2 ml of hexane, sonicate and transfer to
the top of the column. Rinse the round bottom flask with three
3-ml portions of hexane/ethyl acetate (2/1, v/v}. Transfer each
rinse to the column, alleowing each 3-ml portion to 'drain to the
top of the column before adding the next rinse. Elute the
column with an additional 28 ml of hexane/ethyl acetate (2/1,
v/v) (total volume 40 ml). Discard this eluate. Place a 250 ml
round bottom flask under the column and elute the V-53482 with
70 ml of hexane/ethyl acetate (2/1, v/v).

Evaporate this eluate to dryness using . a rotary wvacuun
evaporator eguipped with a water bath set <40°C (See note 1).
Transfer the residue to a 50 ml round bottom flask using three
S-ml portions of acetone and evaporate to dryness using a rotary
vacuum evaporator equipped with a water bath set <40°C (See note

1).

MEASUREMENT

Redissolve the residue in 0.5 ml acetone. A sample may be
dissolved in a larger volume of acetone if the V-53482
concentration is expected to exceed the concentration of the

highest linearity standard.

Transfer the solutions to be measured to vials for use on the
automatic liquid sampler and load on the autosampler. A
suggested sequence would be: conditioning shot, standard,
fortified sample, standard, control sample, standard, sample,

standard, etc. The standard wvials contain a reference
standard containing 1.0 pg/ml of V-53482 in acetone.
CALCULATION

Use the following formula to calculate the amount of V-53482
present in the samples. Use the dilution factor if a sample was

dissolved in more than 0.5 ml.

ppm =  Sample Pk Units x _ Q.5 ml = x 1.0 pug/ml x Dil Factor
Avg. Std Pk Units 10 g sample
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The limit of detection for V-53482 is 0.005 ppm when 10 g of
soil is extracted and analyzed using the described method.

NOTES

1. Samples must be removed from the rotary evaporator immediately
after the solvent has evaporated to avoid loss of V-53482.

2. The linearity of the gas chromategraphic system should be
verified each day data are generated by analyzing at least four
concentrations encompassing the concentration range of the
samples and including the reference standard solution.(1.0 pg/ml
V=-53482 in acetone) and a lower limit of 10% of the reference
solution. The mean of the response factors (response equivalent
to 1 pg/ml) should have a coefficient of variation of +10% or

less.  Exceptions will be allawed only with approval by
supervisory personnel.

3. A fortified control sample must be analyzed concurrently with
each set of samples. Method recovery must be between 70% to
120% to be acceptable. All ‘samples analyzed concurrently with
a fortified sample which does not have an acceptable method
recovery must be reanalyzed. Exceptions will be allowed only

with supervisory approval.

REFERENCE

1. Ohnishi, J., Hirota, M. and Yamada, #H., Report No. ER~MT-2939,
"Residue Analytical Method for 5-53482 in Soil," November 24,

1989,

J. W. Pensyl

Reviewed by /\ /0 %"\( J=26-5/
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cc G. H. Fujie
Residue Files
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