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SUMMARY

Triflumizole and three soil degradates, FA-1-1, FM-6-1 and FD-1-1 are extracted
from soil and converted to a common moiety — namely FA-1-1 (2-amino-5-
chlorobenzotrifluoride). The latter is further converted to a derivative that could be
detected with increased sensitivity by GC/ECD.

MATERIALS

A.l1  Equipment

A2 Chemicals- "

Balances - XE-300, FX400, Fisher XL5000 and
I Mettler AT261 ,
Syringe Hamilton Microliter syringes, various volumes
Rotary Evaporator Buchi Rotavapor ™ RE 121
HPLC System . Hewlett Packard Series 1050 with Autosampler
Detector HP Series 1050 Variable Wavelength UV/VIS
Data Base System Dionex Chromatography System
Centrifuges Mistral 3000E or Marathon 6 K
Vortex Thermolyne 16700 Mixer .
Nitrogen Evaporator Organomation Analytical Evaporator
Gas Chromatograph (GC)  Hewlett Packard 5980 with ECD Detector
GC Autosampler Hewlett Packard 7673A
GC Integrator Hewlett Packard 3396
GC Columns DB-225(15mor30mX 0.53 mmid X 1.0 pl
- film) :
DB-1701 (15 m X 0.32 mm id X 0.25 pl film)
J & W Scientific
GC/MS Hewlett Packard 5971 A Mass Selective Detector
Desiccator Sanplantec Corporation (Japan})
Oven Fisher Scientific Isotemp Series 500
Distillation Apparatus Nielsen-Kryger (Ace Glass 6556-40)

All solvents and reagents were obtained from Fisher Scientific, Curtin Matheson
Scientific, Aldrich Chemical Company, Pierce Chemical Company, Sigma or J.T.
Baker. The water used was either HPLC grade from Fisher Scientific or ASTM Type.
1 obtained form a Barnstead NANOpure II™ system. The following solvents and
reagents were utilized in the study: '

Acetone

Hexane

Anhydrous Sodium Sulfate
Sodium Hydroxide
Methylene Choride
Sodium Bicarbonate
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Hydroch]onc Acid
Heptafluorobutyric Acid Anhydride

A.3  Analytical Standards

The following standards are used to analyze for triftumizole and its degradates.
Standards should be stored frozen. Standards can be obtained from Uniroyal |
Chemical Company. Structures for these standards are shown in Flgure 1 (see
Appendlx A for certificates of analysis).

Analytical Standard Lot Number Purity
Triflumizole (1-[N-(4-chloro-2- ' ,
(trifluoromethyl)phenyl)-2-
propoxyacetimidoyl]imidazole)

(CAS No. 68694-11-1) : AC-1261-146 [ 98.5%
FA-1-1 (2-amino-5-chlorobenzotrifluoride) .| 61318-C 97.8%
FD-1-1 (4-chloro-2-trifluoromethyl-

propoxyacetanilide) 82-01-1 99.0%

FM-6-1 (N-[4-chloro-2- -
(trlﬂuoromethy])phenyl]1mmo—2— ‘ .
propoxyethylamine}) . ‘ 576-SY . 99.6%

FA-1-1 HFBA derivative - 979P30 100.0%

B. SAFETY AND HEALTH

This method should be performed by trained chemical personnel. Hazards associated
with chemicals used in thls analytical method are shown in the MSDS sheets i in
Appendix K.

C. ANALYTICAL METHOD

C.1-  Principle of the Method

The analytical method for triflumizole, and three potential soil degradates, involves
chemical hydrolysis to a common aniline (2-amino-5-chlorobenzotrifluride; FA-1-1),
followed by derivatization with heptafluorobutyric acid anhydride (HFAA) to form

- the corresponding hepafluorobutyrylanilide (HFBA) to enhance the GC/ECD
sensitivity.

The scheme outlining conversion of triflumizole and metabolites to FA-1-1 and
conversion of FA-1-1 to the HFBA derivative 1s shown in Figure 2.
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C2 Types of Soil

This method is predicted to be applicable to most soil types. In Uniroyal Chemical
study No. RP-96030, soils from a California USA location were used and the
composition was a sandy loam from 0 to 30 inch depth and a loam at 30 to 36 inch
depth. In Uniroyal Chemical study No. RP-97023, soils from a Nozth Carolina USA

~ location were used and the composition was a sandy loam at 0 to 6 inch depth and a
sandy clay loam at 6 to 36 inch depth. : '

C.3 Sample P;ocessfng

All soil samples were stored frozen before processing. Processing consisted of

. allowing soil in bags to thaw slightly. Bags were pounded with a rubber mallet and

" contents mixed in a bag. Fifty-gram aliquots were removed for soil analysis. Ten-
gram aliquots were removed for dry/wet weight ratio determination: samples were
dried in an oven at 105°C overnight and allowed to cool in a desiccator prior to
weighing. Samples were further oven dried for approximately 2 hours and cooled
prior to reweighing in order to ensure constant weight. The balance of the soil
samples was stored frozen.

C.4  Soil Extraction Method (see Figure 3 for Flow Chart)

1. . Weigh 50 g of soil into a 500 ml-flat-bottomed flask. Fortify with the
appropriate level of triflumizole or metabolite, if required. Add 200
ml 1 N NaOH prepared in HPL.C grade water and add 1 drop of
antifoam (contmue immediately to next step).

2. Add 10 ml Optima-grade hexane to the reservoir of a Nielsen-Kryger
steam distillation apparatus (Ace Glass 6555-40, see Figure 4). Attach-
" the sample flask after applying a small amount of silicone vacuum
grease to the ground glass fitting. Place a glass wool plug laced with
~ approximately 1 ml hexane in the top of the steam distillation
apparatus: Circulate cold water through the condenser. Heat the
sample to boiling on a hot plate. :

3. “Allow the distillation of FA-1-1 to proceed for approximately 1 hour,
until the level of aqueous distillate approximately matches the level of
hexane. Tum off the heat and allow the system to cool slightly so that
hexane is no longer refluxing. Collect the aqueous and hexane phases
into a separatory funnel. Use a few ml of hexane to wash the glass
plug; the “wash” collects in the reservoir of the condenser. Draw-off
the hexane wash and combine with the previously collected
hexane/water phase in the separatory funnel.

12
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4,

Add an additional 5 ml hexane to the collection reservoir and continue

“the distillation unti! approximately 5 mi water collects. Turn off the

heat and allow to cool slightly. Draw off the hexane and water into the
separatory funnel. Wash the interior of the condenser with a few ml of
hexane and again combine in the separatory funnel.

Draw off the lower aqueous phase from the separatory funnel and
discard. Ensure that no water remains. Transfer the hexane layer,
plus washings to a 25 mi volumetric flask. Bring the sample volume
to the mark with hexane, stopper and invert to mix thoroughly.

Transfer 5 ml of solution from the volumetric flask to a clean, dry
glass tube and add 50 pl HFAA (heptafluorobutyric acid anhydride,
Pierce). Cap, mix well and allow to stand 10 minutes.

Decompose excess HFAA by washing the hexane solution with 5 ml
of saturated sodium bicarbonate solution. Allow to stand at least 5
minutes. Transfer the hexane phase to a new tube and repeat the
sodium bicarbonate wash step. Transfer the hexane phase to another
new tube and wash with approximately 5 ml HPLC grade water and
allow to stand for at least 5 minutes. Repeat the water ninse step, if
necessary. At this point the hexane phase should not smell of
heptafluorobutyric acid. '

Transfer a 1-ml aliquot of the washed hexane phase to a GC vial for
analysis. In the case of the 1.0 ppm or 0.5 ppm fortified samples,
transfer 1 ml to a 10 mi volunetric flask and dilute to 10 mi with
hexane. Mix well. Transfer 1 ml of the dilution to a GC vial for
analysis. For GC/ECD analysis, the concentration of samples and
standards (FA-1-1 HFBA derivative) should not exceed 5 ng/pl.

Dispense approximately 1-ml aliquots to GC vials and cap for
GC/ECD using a DB-1701 or DB-225 (J & W) capiilary column. Also
dispense approximately 1 ml aliquots of reference standard (FA-1-1
HFBA derivative) dilutions: 0.005 ppm, 0.010 ppm, 0.025 ppm, 0.050
ppm, 0.1 ppm, 0.25 ppm (include all appropriate concentrations).

Mass Conversion Factors:

Triflumizole to FA-1-1 HFBA = 1.13
FA-1-1to FA-1-1 HFBA = 2.0
FM-6-1 to FA-1-1 HFBA = 1.33
FD-1-1to FA-1-1 HFBA = 1.32

The analyte was identified by the coincidence of its retention time with

the reference standard, and quantified by integration of the peak area
or measurement of peak height using calibratton curve slope and

13
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intercept parameters, (see Methods of Calculation section). Gas
chromatography Method 1 was used in the first replicate of FA-1-1
method validation. Gas chromatography Method 2 was developed to
avoid matrix interference and was used in the analysis of triflumizole,
FM-6-1 and FD-1-1 method validation samples, and the second FA-1-
1 method validation. '

Transﬁort Spike Soil Fortification Procedure

Solutions of triflumizole, FA-1-1, FD-1-1 and FM-6-1 were prepared
at the analytical laboratory to contain 25 pg/ml and 50 pg/ml. The
Jatter solutions were shipped on dry ice, along with samples of acetone
and hexane, syringes and spiking instructions, to the field lab. The
solutions were used to fortify control soil at 0.0 ppm, 0.05 ppm and 0.1
ppm. Fortified soil samples were shipped frozen to the analytical
laboratory where they were stored frozen until analysis.

C.5 Preparation of Standards

Stock solutions of triflumizole, FA-1-1, FM-6-1 and FD-1-1 were prepared using the
formula described in the “Methods of Calculations” section. Stock solutions of
wriflumizole, FD-1-1 and FM-6-1 were each prepared in acetone at a concentration of
1000 pg/ml. For 100 pg/ml solutions, the 1000 pg/ml stock solutions were diluted 10-
fold with acetone (i.e., 10 ml of the 1000 pg/m} diluted with 90 ml of acetone). Next,
dilution of 5 ml of each of the 100 ng/ml solutions was made with acetone to produce
100 ml of corresponding 5 pg/ml solutions. Dilution of 20 m] of each of the 5 pg/ml
solutions with acetone produced 100 ml of 1 pg/ml solutions. A 1000 pg/mi stock
solution of FA-1-1 was prepared in-hexane: Dilution of 5 m} of the latter 1000 pg/ml
solution was made with hexane to produce 50 ml of 100 pg/ml solution. Next,

- dilution of 5 ml of the 100 pg/ml solution was made with hexane to produce 50 mi of
a 10 pg/ml solution. Dilution of 12.5ml of the 10 pg/ml solution was made with
hexane to produce 25 ml of a 5 pg/ml solution. Lastly, 5 ml of the 5 pg/ml solution
was diluted with hexane to produce 25 ml of a 1 pg/ml solution. Microliter syringes,
volumetric pipettes and volumetric flasks were used throughout.

C.6 Preparétion of FA-1-1 HFBA Derivative and Linearity Standards
(Calibrants) S

FA-1-1 HFBA derivative was prepared previously as described by Baker et al. (Ref.
1): A solution of FA-1-1 (62 mg/ml hexane) was transferred to a separatory funnel
containing 10 ml of hexane. Heptafluuorobutyric acid anhydride (1 ml) was mixed
with the FA-1-1 solution and the stoppered funnel was allowed to stand at room
temperature in a fume hood for 30 minutes. The hexane solution was washed several
times with water, once with saturated sodium carbonate solution, then water, 0.1N
HCI and finally twice more with water. The hexane phase was filtered through
anhydrous sodium sulfate into a tared flask. A small aliquot was removed for TLC on

14
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a Silica GF microplate and developed with hexane:methylene chloride (1:1). A single
UV absorping spot was observed (Ry 0.55). The rest of the solution was reduced to
dryness; weight of product was 97 mg (78% yield).

A 1 mg/ml stock solution of FA-1-1 HFBA derivative (calibrant) was _
prepared by dissolving 21.68 mg of the above sample in 21 .68 ml of hexane.
Serial dilutions of the latter were prepared in hexane. Using the 2.5 pg/ml
HFBA-derivatized FA-1-1 stock standard, the following linearity

calibrants were prepared in volumetric flasks: ‘

FA-1-1 HFBA Standard Dilution (in hexane)

0.25 ug/ml = 5 ml of 2.5 pg/ml FA-1-1 HFBA diluted to 50 ml
0.10 pg/ml = 20 ml of 0.25 pg/ml FA-1-1 HFBA diluted to 50 ml
0.05 pg/ml = 25 ml of 0.10 pg/ml FA-1-1 HFBA diluted to 50 ml
0.025 pg/ml = 25 ml of 0.05 pg/ml FA-1-1 HFBA diluted to 50 ml
0.01 pg/ml= 20 ml of 0.025 pg/mi FA-1-1 HFBA diluted to 50 m!
0.005 pg/ml = 25 mi of 0.01 ug/ml FA-1-1 HFBA diluted to 50 ml

A calibration curve was generated with each sample set to determine linearity and to
quantitate triflumizole, FA-1-1 and FD-1-1 residues as FA-1-1 HFBAA equivalents.
The latter were expressed as triflumizole equivalents in analytical samples.

C.7 soil Method Validation Fortification Procedure

Fortification of untreated soil samples with triflumizole, FA-1-1, FM-6-1 and

FD-1-1 was performed to validate the analytical method. A portion (50 g) of
untreated soil was fortified to 0.01 ppm triflumizole (0.5 ml of 1.0 pg/ml
triflumizole). Similarly, the 0.05 and1.0 ppm triflumizole fortification levels were
achieved by addition of 0.5 ml of 5.0 ug/ml triflumizole stock and 0.5 ml of 100
ng/ml triflumizole stock, respectively. Fortification of untreated soil samples with
FA-1-1 was conducted in the same manner with the 1.0 pg/ml FA-1-1, 5.0 pg/ml FA-
1-1 and 100 pg/ml FA-1-1 stock solutions. Method validations for triflumizole and
FA-1-1 were conducted twice. Fortification of untreated soil samples with FM-6-1 at
0.01 ppm and 1.0 ppm were achieved by addition of 0.5 ml of the 1.0 pg/ml FM-6-1
and 100 pg/m} FM-6-1 stock solutions , respectively. Finally, untreated soil samples
were fortified with FD-1-1at 0.01 ppm and 1.0 ppm by addition of 0.5 ml of the 1.0
pg/mi FD-1-1 and 100 pg/m! FD-1-1 stock solutions to 50 g soil samples. FM-6-1.
and FD-1-1 validations were conducted once.

C.8  Soil Analytical Sample Fortification Procedure

Fortification of untreated soil with triflumizole was performed to monitor method
recoveries for each treated sample set during soil dissipation studies conducted at two

15
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' Jocations in the USA. The level of fortification was varied during the studies

according to the anticipated level of residue in soil samples (e.g. according to soil
depth, time after application etc.) Typically two 50-g portions of untreated soil were
. fortified to 0.1 ppm, 0.5 ppm or 1.0 ppm. In addition, several sample sets included
FA-1-1, FD-1-1 or FM-6-1 fortifications.

'C.9 Gas Chromatography Method and Instrumentation
Gas Chromatography Analysis of FA-1-1 HFBA

Model No. 5890 Series IIA Hewlett Packard Gas Chromatograph (GC) equipped with
Electron Capture Detector (ECD)

Method 1: |
Column: 1 & W Scientific DB 1701 Capillary Column
' 30m X 0.3Zmmid. X 0.25pm film thickness
Flow Rate: - Carner Gas = 3 ml/minute helium
Make-up Gas = 30 ml/minute 5% Methane/95% Argon(PS)
Injector Temperature: 250°C
/) Detector. Tefnperature: 325°C
Oven Temperature:  Initial Temperature: 125°C, 5 min.
Ramp: 125°C to 140°C at 2°C/minute
140°C to 240°C at 30°C/m1nute
240°C for 2 minutes
Injection Volume: 1 pl; by Hewlett Packard 7673A Autosampler
Retention Time: 7.8 to 7.9 minutes
Method 2:
Column: J & W Scientific DB 225 Capillary Column
15m X 0.53mmi.d.. X 1.0 pm film thickness
Flow Rate: Carrer Gas = 3 mli/minute helium
Make-up Gas.= 30 ml/minute: 5% Methane/95% Argon(PS)
Injector Temperature: 225°C |
‘ ) ' Detector Temperature: 300°C

16
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Oven Temperature:

Injection Volume:

Retention Time:

Initial Temperature: 80°C, 2 minute

Ramp: 80°C to 125°C at 2°C/minute
125°C for 1 minute
125°C to 200°C at 30°C/minute
200°C for 2 min.

2 ul; By Hewlett Packard 7673A Autosampler

19.9 to 20.0 minutes

Method 3:
Column: . J & W Scientific DB 225 Capillary Column
‘ 30m X 0.53mmi.d. X 1.0 pm film thickness
Flow Rate: " Carrier Gas = 2 ml/minute helium
' Make-up Gas = 50 ml/minute 5% Methane/95% Argon(P3)
Injector Temperature: B 225°C
- Detector Temperature: 300°C

Oven Témperature:

Injection Volume:
Retention Time:

Method 4.

Column:
Flow Rate:

Injector Temperature:

Initial Temperature: 105°C, 2 min.

Ramp: 105°C to 125°C at 1°C/minute
125°C for | minute :
125°C to 200°C at 30°C/minute
200°C for 12 min. S

2 ul; by Hewlett Packard 7673A Autosampler
18.1 t0 22.8 minutes

J & W Scientific DB 1701 Capillary Column
30m X 0.32mmi.d. X 0.25 um film thickness

. Carrier Gas = 1 ml/minute helium

Make-up Gas = 50 ml/minute nitrogen

250°C

Detector Temperature: 325°C

Injection Volume:

ipL : ' , :

17
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Oven Temperature:  Initial Temperature: 115°C, 5 min.
' ~ Ramp: 115°C to 130°C at 2°C/minute
‘ 130°C for 1 minute :
130°C to 280°C at 30°C/minute
280°C for 7 min. |

Retention Time: approx. 7 minutes

GC/MS Analysis of FA-1-1 HFBA

. GC/MS analysis of FA-1-1 HFBA calibrant and extracts containing FA-1-1 converted
1o the HFBA derivative was conducted on 2 HP 5971A MSD instrument using
modified GC method 1 (see below) to give a retention time for the analyte of
approximately 7-8 minutes. Total jon chromatograms -and full mass spectra were
generated. ' ‘ '

Oven Temperature:  Initial Temperature: 80°C, 1 min.
' Ramp: 80°C to 125°C at 5°C/minute
Y 125°C for 1 minute
125°C to 140°C at 2°C/minute _
p . ' 140°C to 240°C at 30°C/minute
- - 240°C for 2 min.

* GC/MS characterization of the FA-1-1 HFBA standard was also conducted on an HP
5971 A MSD instrument using a simplified method 1: Injector temperature was
250°C, and detector temperature was 270°C. Initial oven temperature was 80°C for 1
minute followed by a temperature program at 14°C/minute to 260°C; the temperature
was held at 260°C for 5 minutes. Retention time of FA-1-1 HFBA was
approximately 5.7 minutes. The GC/MS Analysis of FA-1-1 HFBA is presented in

" Appendix B. ‘

D. SAMPLE BRACKETING

A typical injection sequence for validation samples was: hexane solvent blank, 0.005

_ig/ml FA-1-1 HFBA standard, reagent blank sample, untreated (control) sample, 0.01
pg/ml standard, 0.01 pg/g fortified soil, 0.01 ng/g fortified soil, 0.025 pg/ml standard,
0.05 pg/g fortified soil, 0.05 pg/g fortified soil, 0.1 pg/ml standard, etc.
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£.  POTENTIAL INTERFERENCES

" This method could have interferences from other pesticides that might elute with
similar retention times. The soil history should be considered in this respect and a
confirmatory technique should be used if a problem is suspected. '

F. CONFIRMATORY TECHNIQUES

Extracts from soils were used for GC/MS analysis to confirm the presence of FA-1-1
(as HFBA). Portions of the distilled FA-1-1 in hexane (as HFBA derivative,
generated as described in the soil analytical method) were gently evaporated under a
N, stream to approximately one tenth of original volumes. Concentrated samples,
along with the FA-1-1 HFBA standard (0.01 mg/ml hexane) were subjected to

" GC/MS analysis using an HP 5971 mass selective detector.

G. TIME REQUIRED FOR ANALYSIS

Time required for a sample set, where a sample set consists of eight (8) to ten (10)
matrix samples:

Extraction by steam distillation, partition, derivatization, clean-up etc. takes
approximately 8 hours.

GC analysis takes approximatély 10-11 hours.
Data entry, spreadsheet generation and evaluation takes 2 hours.

TOTAL = approximately 20-21 hours.

H. MODIFICATION OR POTENTIAL, PROBLEMS
None

I. = CALCULATIONS

Preparationl of Stock Standards

E

Volume of Solvent (mb) = _(W) X _P

(FC) 100
where V\f = micrograms of neat standard
' P’ = chemical purity of neat standard (correction made in

tables, not during preparation of stock standard) .
FC = final concentration (ug/ml) '
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- Recoveries

The recoveries of triflumizole , FA-1-1, and FD-1-1 from fortified
soil samples were calculated as follows, where the appropriate analyte would be
substituted for “triflumizole” in the formula:

o -

Linear regression formula from calibration curve y = mx + b (generated with Excel®

~ program)

x = nanogram FA-1-1 HFBA = _y-b
m

where y = sample peak area/height
b = calibration intercept
m = slope

ppm triflumizole = ng triflumizole. X 25mlxD.F X 1ug X 1000 pl
. 2 plinj. Sample Wi(g) 1000ng 1ml

where ng triflumizole = ng FA-1-1 HFBA + M.W. conversion factor

M.W. conversion factor = M.W. FA-1-1 HFBA + M.W. triflumizole
(see p. 13 for conversion factors)

D.F. = dilution factor o

Percent Recovery =

Conc of Triflumizole Fortified Sample (ug/e) - Cone, of Triflumizole Control Sample ( ug/g) X 100
Triflumizole Fortification Level (ug/s) )

An acceptable percent recovery (70 -120%) of the triflumizole from soil
demonstrated validity of the analytical method and determined the limit of
quantitation. ‘The actual ppm triflumizole in soil was corrected for soil moisture
content as follows: :

ppm triflumizole in dry soil = ppm triflumizole in wet soil X wet soil weight (2)
) ) “dry soil weight (g)

METHOD VALIDATION RESULTS

J1.  Accuracy (USA)/Recovery (EU)

Tables I, 11 and 11 summarize the recovery data at various spiking levels for
triflurnizole, FA-1-1 and FD-1-1. The values were corrected for percent purity of the
reference ‘standards used for fortification. Mean percent recoveries, standard
deviations (SD), relative standard deviations (RSD), the range of recoveries and the +
confidence limits for 95 % confidence are shown for the various spiking levels of
triflumizole and the degradates mentioned above. Recoveries between 70 and 110%
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are required by the EU, while recoveries required by the USA are between 70 and
120%.

Standard deviation, range and 95% confidence were determined by using the
descriptive statistic tool contained in Microsoft Excel 97.
-The RSD in Tables I, II and 11T were calculated as:

. SD
RSD = Average X  100%

Tables I and II show the soil method validation recoveries for triflumizole and FA-1-
1, respectively. Table III shows the soil method validation recoveries for FD-1-1 and
FM-6-1. The values were corrected for percent purity of the reference standards used
for fortification. Average recoveries for triflumizole were 92.2%, 71.6% and 72.1%
for 0.01 ppm, 0.05 ppm and 1.00 ppm fortifications in the first validation set. In the

second validation the average recoveries were 95.7%, 96.9% and 83.4%.

Average rec.overics for FA-1-1 were 78.6%, 85.8% and 90.5% for 0.01 ppm, 0.05
ppm and 1.00 ppm fortifications, respectively, in the first validation set. In the
second validation set the corresponding average recoveries were 86.3%, 73.1% and
77.0%.

Average recoveries for FD-1-1 validations were 130.2% and 89.2% for 0.01 ppm and
1.00 ppm fortifications, respectively. FM-6-1 recoveries were 31.4% and 30.2%.
The low recoveries of FM-6-1 had been anticipated based on preliminary
investigations using radiolabeled FM-6-1 (data not shown). FM-6-1 was known,
however, to be a minor metabolite of triflumizole in soil. -

Spreadsheefs showing raw data from above validations are shown in Appendices C-
H. Percent recoveries in spreadsheets were not corrected for percent purity of
fortification standards.

Appendix C shows the FA-1-1 HFBA calibration curve generated during the first
triflumizole validation set, as well as associated gas chromatograms of calibrants,
procedure blank, control séil, and 0.01 ppm, 0.05 ppm and 1.00 ppm fortifications.

Table IV shows the recovery from soil samples spiked with triflumizole. Recoveries
for triflumizole were 82.2 + 7.8%, 85.1 +10.1% and 101.5 & 15% (mean * std. dev.)
for 1.0, 0.5 and 0.1 ppm fortifications, respectively. The range of recoveries for the
three fortification levels was 66.0% to 129.3%.

Table V shows the recovery from soil samples spiked' with FA-1-1. Average
recoveries for FA-1-1 were 84.7 £ 12.1%, 04.7 + 8.1% and 100.3 + 13.6% (mean %
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std. dev.) for 1.0, 0.5 and 0.1 ppm fortifications, respectively. The recoveries for the
three fortification levels ranged from 73.8% to 123.4%.

Table V1 shows the recovery from soil samples spiked with FD-1-1. Average
recoveries for FD-1-1 were 84.0 £17.1% and 99.1 £ 19.9% (mean * std. dev.) for
0.1 ppm and 0.01 ppm fortifications, respectively. The range of recoveries for the
two fortification levels was 61.8% to 125.9%. ' ! ‘
Examples of data calculation spreadsheets, calibration curves and chromatograms for
various fortified soil samples are shown in Appendices I. Percent recoveries in
spreadshéets were not corrected for percent purity of fortification standards.

Table VII shows the results from analysis of transport stability samples. Average
recovery of triflumizole was 62.6% and 64.1% for 0.05 ppm and 0.10 ppm samples.
By comparison, recovery of the 1.0 ppm triflumizole concurrent fortification,
conducted at the time of analysis, was 78 1%. FA-1-1 average recovery was 68.3%
. and 66.2% for 0.05 and 0.10 ppm samples; recovery of a 0.5 ppm concurrent
fortification was 96.5%. FD-1-1 average recovery was 70.9% and 68.4% for 0.05 and
~0.10 ppm transport samples and 81.8% for the triflumizole 1.0 ppm concurrent
fortifications. Recovery of FM-6-1 0.05 ppm and 0.10 ppm transport spikes was
7. 0% and 11.1% compared to 15.9% for a 0.5 ppm concurrent fortification.
Appendix J shows examples of spreadsheets and chromatograms from the tranport
stability analysis. Percent recoveries in spreadsheets were not corrected for percent
purity of fortification standards. In all cases control soil (solvent spike only)
contained no detectable triflumizole residues. ‘

J2. Ruggedness

~No .ruggednes's testing was done but the GC/ECD method is generally considered a
reliable method.

33 Limit of Quantitation (USA) / Limit of Determination (EU)

The limit of quantification for triflumizole, FA-1-1 and FD-1-1 in soil was 0.01 ppm,
which was the lowest fortification level for which the method was validated (Ref. 1).

_J4; Limit of Detection
" No statistical estimate of the limit of detection (LOD) was made from his data.

However, if we assume that the LOD is roughly one-third of the LOQ the LOD would
be about 0.003 ppm. '
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J5.  Independent Laboratory Validation (ILV) (USA)/

Reproducibility (EU)

Reproducabiliiy (EU) is defined as an independent lab validation. Reproducability is
not required for soil samples according to the EU directive 91/141/EEC, July 16, -
1996. An ILV is suggested by the USA EPA. This has not been done in a formal
sense. However, two field dissipation studies for triflumizole in different USA
locations have been done(Ref. 1 and 2). Although the same laboratory analyzed the
samples, the fact that these analyses were done successfully over a period of several
years suggests that the method in this report can be considered as having been
independently validated. ' ‘

J6. Specificity

This is an analytical method which converts soil extractable residues of triflumizole
and its degradates to a common moiety (2-amino-5-chlorobenzo-trifluoride;FA-1-1).
The latter is further converted by derivatization with heptafluorobutyric acid
anhydride (HFAA) to form the corresponding heptafluorobutyrylanilide (HFBA)
which can be detected with increased sensitivity by GC/ECD. No interfering
compounds were detected. However, it is recommended that confirmatory
identification of the GC peak be occasionally performed by mass spectrometry.

J7. Limitétions

None are known

- CONCLUSIONS

The analytical method AC-6005 described in this report is applicable to the analysis
of triflumizole and the degradates FA-1-1 and FD-1-1 in a variety of soils. The LOD
is about 0.003 ppm and the LOQ is 0.01 ppm.
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Table I. Summary of M

ethod Validation Recoveries of T riﬂumizol.e in Soil.

Purity
_ Uncorrected Corrected - | -
Set Replicate Fortification | Recovery (%)’ | Recovery %° Average |
Triflumizole 1 A 0.01 ppm 88.2 89.5
| Friflumizole I B 0.01 ppm 93.5 94.9 92.2
1 Triflumizole T A 0.05 ppm 71.7 72.8
Triflumizole 1 B 0.05 ppm 69.4 704 71.6
Triflumizole I A 1.0 ppm 61.7 68.7
Triflumizole I | B 1.0 ppm 74.4 75.5 72.1
Triflumizole Il A - 0.01 ppm 922 - 93.6
Triftomizole I B 0.01 ppm 96.4 97.8 95.7
Triffumizole 11 A 0.05 ppm 96.2 97.6 |
Triftamizole II B 0.05 ppm 94.7 96.1 969
Triflumizole O A 1.0 ppm 78.7 799
Triflumizole 0 B 1.0 ppm 85.5 86.8 . ‘834

b

From Spreadshcels, -
Corrected for purity of Tnﬂurmzo]e standard (x 1.015).
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Taﬁle II. Summary of Method Validatiofn Recoveries of FA-1-1 in Soil.

: Purity
- Uncorrected Corrected -
Set Replicate | Forification | Recovery (%)* | Recovery %° Average |
FA-1-11 A 0.01 ppm 75.0 76.7
FA-1-11 B 0.01 ppm | 78.6 804 78.6
FA-1-11 - A 0.05 ppm 87.8 89.8
FA-1-11 B 0.05 ppm 799 81.7 85.8
FA-1-11 A 1.0 ppm 87.7 89.7
FA-1-11 -B 1.0 ppm 89.2 91.3 90.5
FA-1-111 A 0.01 ppm 93.1 952
§1FA-1-111 B 0.01 ppm 75.7 77.4 86.3
FA-1-111 A 0.05 ppm 792 81.0 hy
FA-1-111 B 0.05 ppm 63.7 65.2 73.1
FA-1-11I A 1.0 ppm 76.6 78.4
FA-1-111 B 1.0 ppm 73.9 75.6 - 77.0
*  FromSpréadshéets.

Comeécted for pusity of FA-1-1 standard (x 1.023).
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"Table H1. Summary of Method Validation Recoveries of FD-1-1 and

FM-6-1 in S_oil.

Purity -
) . Uncorrected Corrected
Set Replicate | Fortification | Recovery (%)" | Recovery %° Average‘
VFD-1-1 A 0.01 ppm 137.2 138.6
FD-1-1. B 0.01 ppm 120.5 121.7 130.2
1 FD-1-1 A 1.0 ppm 82.0 82.8 ’
FD-1-1 B 1.0 ppm 94.7 95.6 89.2
FM-6-1 A 0.01 ppm - 372 373 .
FM-6-1 'B 0.01 ppm 25.3 - 25.4 31.4
FM-6-1 A 1.0 ppm 26.9 27.0 :
FM-6-1 B 1.0 ppm 33.3 . 334 302
From Spreadsheets.

Comrected for purity of FD-1-1 and FM-6-1 standards.
For FD-1-1 ( x 1.01); for FM-6-1 (x 1.004)..
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Table IV. Recovery from Fortified Soil Samples Spiked with Triflumizole at 1.0, 0.5 and 0.1 ppm
during a Soil Dissipation Study Conducted at Two Locations in the UsA.!

Trillumizole_| 0-6"Soil Depth (613" Soil Depth_]
Date % Recovery
0.1 ppm .
. 4997 81157 687 8.8’
4797 2/11/97 11657 897"
4897 11417797 7257 94.5' )
A8R7 1177 2157 96.2'
4997 2698 2157 1063
49197 2698 1218 999"
411597 82.2)8 3 214/98 | 732"
4117 728 [N 2198 1497 302’
4124197 75 4| R Ea0HS, 21398 74597 722"
4724197 8.2 {5 202598 7557 63.4'
Y1897 75 B 6/30/58 2897 89.7°
41897 P o 008 32897 23
42197 733 R BI98 82987 9).4"
42197 TRl IS8 n2997 9147
42897 B0.0 5 51397 91897 175"
4129197 3.6 [reni 127 %897 12037
. 4129597 305 1 63097 91097 nsr’
. 42097 7 PR s309T N7 11907
453097 772l 71147 31197 927
__anomy 100,90 §EEEEIE 711097 51197 107
a2r97 9 3[paE 71097 N I97 102.6°
SN/97 s [ERRR UTT 917197 112.4°
51,97 33 0EREENER 10097, tovngz) . 228
5197 3341 10097 1011197 143 '
SreY 323 f% | 1197, 101357] 118 57 '
Eielr 4 831 fse bielixd 101397 112.4"
577197 701 iR REE] 37 3 115797 12268
515057 REEL 1.4 RERT 10597 1nza .
¢ ssmT 797 834 Y 121897 559
897 31197 72,6 S 121397 109.4'}
/8597 78 5 [ /14797 T I FEREAH 121597 367
6597 890 ERANNE WO 75 I REEEMEY 1215797 ned
o 6/5197" 5g 2 PN 6497 1026 Pt 1241997 162"
’ /697" : 70.5 i w297 90.9 121937 ns.? ’
) ' 6697 735 REE 64197 36.3 BRI 1272297 1163
Average 822 [RERAEE 62697 75 o[RS 1222971 104
D R e 62697 70,4 BT 124597 1! -
RSD Y i 62697 310 12024197 108.9°
) Ranye 5% 1009 PR Gr097 811 ERIRS 1113753 108.6' "
95% Confidence 2.4 [REER Sraen 94.4 NS 1198 9.8
RS 51398 wolRElAlN 0 s 959
S Y7 1016 TR 14798 - %7
B 122/97 112 e 311399 30.1°
- - | sI97 122 VERETE 31359 30.47| :
. TRARA TR 597 373 [ A 1019
LHERGE LL3 274 PRI ISD 15
Ead 19197 526 RS 14.7)
i 2157 1002 Ran, 69410 129.3
] LEH 1101 (£193% Confidence | 46
3 5297 73.5 [As 3t
S29T 524 =
TRIBT [ s
772397 723 e
ST 815
9t 865 [ Data from study no. 96030
N9 93.9 BRECRERY
SI997 88.3 A Data from study no. 97023
SAWS7 839 Bty
3BW9T 20, ) [EEEEER Phcludes 612 soil segment
19797 81.6 [RIERNER 1.
1997 93.4 [EEEEAN Porcent recovery values are coneied .
297 79.4 [LXRTRRA | fou the puity of the fordfication
&297 7.8 S ¥ B Isiandasd and theretore vary slightly
. 32197 4.8 - 5 from the vafues in the appendix
5121197 25 RS | spreadsheets.
6397 T T
6397 89 2| -
5729097 17| smaa
32997 8.5 L rmy
: 5R0FT 16 TF L
SANST T6.6 fRede i
6197 paX) EREaT
614757 715 [E e
63797 70,9 bRy
[ 76,0 [ EainT
B30 it i)
.. 10.1 e
™ TR
) T EEOwIILS  [ETatiy
. 2.3 [t




o

Uniroyal Chemical Co.

Analytical Method AC-6005

Study No. 99096

Table V. Recovery from Fortified Soil Samples Spiked with FA-1-1 at 1.0, 0.5 and 0.1 ppm’

FA-1-1 0-6" Soil Depth : me FA-1-1 0-12" Solt Depth [l 5 FA-1-1 5-18" Soil Depth
i
Data %, Recovery' ! Date Date % Recovery
1.0 ppm 0.1 ppm

ai7i97 73.8E 5119197 7014197 952
417197 74 obSUESEE 5{19/97 7/14197 91.7"
4121797 82.4[; 6/2/97 9/11/97 123.4°
4120197 78.2| 3 6/2/97 9711197 99.3%
412997 Ta.4 177198 12/15/97 79.2%|
. 4129197 94,54 117198 12115197 94.2°
5/8/97 91.4E Average 1017197 107.6°
5/8/97 107.3 ISD 10117197 11187
Average 84.7 | L|RSD Average 100.3
) 12159 [Range B4.7 to 104.4 SD 136
RSD 14.355 53]95% Confidence ' RSD 13.6

Range 73.810107.3 kA ; Range 79.210123.4
95% Confidence 0.1 st e 51{95% Confidence 11.4

'Data from study no. 96030

2Data from study no, 97023

? percent recovery values are comect for the purity of the fortfication
standard and therefore vary shghtly from the values in the appendix

spreadsheels.
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Table VI. Recovery from Fortified Soil Samples Spiked with FD-1-1 at .1 and 0.01 ppm’

FD-1-1 12-18" Soil Depth [§6 FD-1-1 0-6" Soil Depth
Date % Recovery Date % Recovery’
0.01 ppm
07/15/97 3/12/99 86.5
0711597 31299 81,6
01/21/98 3/13/99 125.9
- 01/21/98 3/13/99 102.2
05/04/98 .2 [HE Average 99.1
05/04/98 19.9
10/02/98 20.1
10/02/98 . #{Range 81.610 1259
Average O8] % 95% Confidence 31.7
sD s
RSD
Range
95% Confidence}

'Data from study no. 86030
?Data from study no. 97023
? Percent recovery values are correch for the purity of the fortfication

standard and therefore vary slightly from the values in the appendix
spreadsheels.

)
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Table VII. Summary of Transportation Spike Soil Storage Stability Recoveries.

Fortification | Type Fortification Recovery (%) | Purity of Fortification | Corrected
Solution (ForT)! | Level Standard (%) Values (%)

Triflumizole F 1.0 ppm A 74.4 - 98.5 75.5
Triflumizole F 1.0 ppm B 79.5 98.5 80.7
Average 78.1
Triflumizole T 0.05 ppm A 67.6 98.5 68.6
Triflumizole T 0.05 ppm B 55.8 98.5 56.6
: Average 62.6
Triflumizole T 0.10 ppm A 56.9 98.5 57.8
Triflamizole | T 0.10ppm B 69.3 98.5 70.4
Average 64.1
Triflumizole | F__ | 1.0ppm A 79.0 985 80.2
Triflumizole F 1.0 ppm B 822 98.5 83.5
Average 81.8
FA-1-1 F 0.5 ppm A 96.7 97.8 98.9
FA-1-1 F 0.5 ppm B 92.1 97.8 94.2
Average | 96.5
FA-1-1 T 0.05 ppm A - 69.2 97.8 70.8
FA-1-1 T- |0.05ppmB 64.4 97.8 65.8
Average 68.3

FA-1-1 T 0.10 ppm A 67.8 97.8 69.3_
FA-1-1 T 0.10 ppm B 61.7 97.8 63.1
‘ Average 66.2
.| FD-1-1 T 0.05 ppm A 70.0 99.0 70.7
* | FD-1-1 T . [0.05ppm B 70.4 99.0 - 71.1
Average 70.9
A FD-1-1 T 0.10 ppm A 62.3 - 99.0 - 62.9
FD-1-1 T 0.10 ppm B - 732 99.0 73.9
Average 68.4

! F = Fortified Sample, T = Treated Sample
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CFy

K N\ /= Trflumizole

N _ .
\/| (E)-[1-{1{{4 chioro-2-(trifluoromethyl}phenyl]imino]-
2-propoxyethyl]-1H imidazole]

CaH;0H,C

- _FD-1-1

CH,OC3H - -
e 4-chloro-2-triflnoromethyl-propoxyacetanilide

FA-1-1,

_72-amino-5-chlorobenzotrifiuoride

FM-6-1

NH, N—[d—chlorﬁ-z-(uiﬁut')romethyl)phenyl]irﬁind-
2-propoxyethylamine

L
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| c Triflomizole and Metabolit’és— o o
(Including Formula Wt. and % Purity)

Triﬂu.mizole )
FW 345.75; 98.5%

Q\
L/
FA-1-1
FW 195.57; 97 8%
.FW 295.69; 99% e
HFAA ’ A
(Heptaﬂuorobutyn
Acid Anhydnde)
N NH
P )
Yo | CaHyOHC
FM-6-1 a o FA“1-1 HFBA Derivative
FW 294.71; 99.6% - o © FW 391.60; 100%
-~ ' Figure 2. Schemeé Showing Conversion of Triflumizole and Degradates to FA-1- 1
. ), : and Conversion of FA-l 1 to the HFBA Derivative.

B
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Welgh 50g of Soil into Flask -
Fortify with Triflumizole or Metabolite (if Reqmred)
Add 200 mL IN NaOH/drop of Antifoam

-Attach to Nielsen-Kryger Condenser

~ Steam Distill-Total of~1.5-2 Hr

l-

Derivatize Hexane Phase Containing FA-1-1
w1th Heptafluorobutyric acid anhydride (HFAA)
_ Wash with NaHCO;, water

|

GC/EC%

Figure 3. Flow Chart Summarizing Soil Analytical Method.
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Distillate. - ,
Extraclion ;: Cooling
Solvent <! W?!er
0
- Solvent i
_Wimdrawal N\'H i
Tube ] ,
. : a8 Extracted
"‘) Dislillate

Figure 4 Soil Extraction Procedure Using a Nielsen-Kryger Distillation
) Apparatus. : . S
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