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Method Flow Scheme

FIGURE 1

FLOW SCHEME FOR ANALYSIS OF
CLOMAZONE FROM SOIL AND WATER
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IV.  MATERIALS

A

Anatytical Standacds
The chemical names, CAS numbers, structures, and purities of the analytical
standards are listed in Sestion X1, Table 2. Individual stock solutions of
approximately 1000 pg/mL of clomazone, FMC 55657, and FMC 65317 were
prcpuedbydlssnlvmg 10 mg of the analytical standard in 10 mL of acetenimile
using 2 10 mL volumetric flask. Mixed fartification solutions containing
approximately 10 ug/mL of each standerd were prepared by mbdng 100 pl
atliquots of each stock suhmm and d::luuu; o l0 mJ.. w:lh mnmie. Dilutions
of the 10 pg/mL fortificati iirile 1o prod
tndividua) calibration solutions rargiag fxom 0.05 10 1_50 pymL. All standard
solutians were stored at spproximately -20°C when not in use. A summary of

’ '&emmwmmmuﬂwmmSmnnTﬁlus

Blhme.ModelA.E?.DO Mettler. .
Balancs, Model PM2000, Mettier. f
Centrifuge, Centra-7, [EC. :
Centrifuge Tubes, 50 ., Glass. .
Centrifuge Tubes, 50 ml., Polypropyleae.
Flasis, Erblenmeyer, Normal 20d Side-arm, 21

F‘du:.GelmnNBGhaFﬂnr
Funnels, Buchner. * 7
Graduated Cylinders, varions '
Pasteur Pipets, disposabls
Pipettors +100-1000 pL, EDP, Rainia (¢lectronic uir displacement)-

250 L, Microman, Gilson (manusl positive displscement). -

25 L, Microoyn, Gilson (mamnsd positive displacement).
Salid Phase Extraction Canridges {C18), 2 g, 6 mL, PolarPlus™, Baker.
&MPW:MWMI;G&MW
Solid Phass E: g Adapter, S
&MMMVWMW:LSmM
Sohd?lﬂseam:aim\ﬁsldqbrﬁngm Supslco.

Vacaum Pump, Model 1400, Sargent Welch
Vortexce, Genle, Vortexer I, VWR.
Volumetric Flasks, Class A (various sizes)

- - )
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€. Reges

Anhydrous Sodium Sulfate, Malleakrodt -

Deionized, distilled watee (DDW), Milli-Q Plus wates system, Millipore.
Hydrochloric Acid, Baker Anslyzed, Retgent Grade, 37.4%.
Acetonigite, High Purity, Burdick and Jackson.

Ethyl Acemie, Baker

Analyzed.
Hexane, High Purlty, Burdick and Jacksen.
Methanol, High Purity, Burdick and Jackson.
N-Methyl-bis-triflusroacctamide, Derivatization Grade, Akdrich.

D.  Reagent Solytions

. e 0.3 N Hydrochlorie Acid Solution: Add 75 mL of concentrated hiydrochlerie acid
T * 02925 mL of deionized distilled water.

91 Methanol: 0.3 N Hydrochl LN:id:DilmlOOmLO}ledmr—hluﬁcu’nd

to 2 L with methanol

mxahﬂmﬁmmzmuamm»uwiﬂ:hmm

1 L volumetric flask,

Y. ANALYTICAL PROCEDURE

A I'ilS']E i 4 W) P P

For Soik

1. Ak&y&ewﬂndhmog&lbuﬁnganhbhdwh

- 2. Wéﬁﬁnmﬁwﬂﬂpmimmwm
" tubes. Faﬁfyd:emquhedmnlnﬁphswithnﬁmnolnmnofm
fonification solution using pipettors. Allow the tubes to remain uncovered

fot approximatel

yzommmmpometbefmﬁﬁuﬁmmlmr.m&

40 mL 9:1 methagol:03 N HCI to each sampls. Vortex the tubes antil the
i C

soil s suspeaded and thea sopica for 20

ifugs for five

mmuMMmmmwhmm
Mammmmmmmﬁmm
’ additionsl times (collecting the sup for cach fon in the sxne
. . ‘Turbovap tube). )
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3. Bring each extract up to a total volume of 200 mL by adding ca. 40 mL of
03 N HCIL Concentrate each sample to 50 mL or 2 Turbavap. Bring each
mplnnqmlfmllvdmsofloomeithOJNHCL

For Water:

1.  Measure 250 mL aliqoots of water using a 500-mL gradusted cylinder.
Fortify the required control water aliquots with various valumes of the
fortification solutlon using pipettors. Filter cach water aliquot through
Gelman glass fiber filters using a Buchner fimnei o remaove aay £oil
sediment. Add 6 mi, of coacentrated HCI to adjust the water sliguat to

' =93}, Check tha pH of each aliquot with pH paper and adjust 1o less than
2 with eo d HCL if v -

7 B SolidPhaseExmction

1. A ble the SFE ifeld with 2 gram, 6 mL PolarPlusT CIE
carwridges. Condition each cartridge with 24 mi methanol, followed by
24 ml, 0.3 N BCl, discarding the waste. Dououuawthunrmdgamdq
before oading samples.

2 Ushgl?lwpmﬂ.mfzmnfn:hmphmmmdm:
cartridge. Coanect each eartridge to & sample using a SPE reducing adapter
s0d a leagth of Tefloo® tubing. Raise the sample slightly above the
-mlnifoldmmuiphnneﬂea. .

3. lymnamplum&awhmuaﬂwmnf
5 mL/minute using vaomm. Tbenm:bmidbemﬂﬂﬂ"ﬂs. Coee
e all of the sample hxs beea epplied, rinso cach Turbovap tube with 10 mL
* 03N HC1and spply the rinsate to the cartridges. Rinse each cartridgs with
10 ml.d:mn:adduﬂhdmwmunmeo{mesu. All of the
elutemybedsu:ﬂed.

v 4 Whmﬁenhmhueumplﬂdypnndw&emm

. retove the tohing and edd the nitogen drying atachment, Dry the
colamns under & strong nitrogen Sow for st lezst 30 minutes st ambient
temperature. Remove ey remaining droplets adbering to the sides of the
‘cartridge with & cotiom swab or clean tissee. It is crucial that the water is

o - remaoved or problems will occur daring subsequent steps.

5. Removethe drying anachment. Rinse the columns with 12 mL hexane,
discarding the rinse.
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6. Elute cach column under vacuum at 4 flow rate of approximatety

10

11

1 mL/minuts info a 50 mL graduated centrifuge tebe with 24 mL 20% ethyl
acetate in hexans followed by 24 mL 100% ethyl acetate, ot
Concentrats the samples to 0.5-1 mi on a Turbovap; do not allow the
sample volume to drop below 0.5 mI- Renove wad discard any queous
layer. Bring the sample volume up 10 10 mL with hexane and mix
Reconesatrate to 2-3 mL. Bring the final volume up to § mL with hexane.

A ble the SPE ifold with 1 gram florisil SPE columas.
Add anfiydrous sodism sulfate to 8 height of approximately 0.5 cm to exch
cartridge. Cooditien each cartridge with 12 mL of 20% eihy! sceme ix

- heasane and then with 12 sl of hexane, discarding the waste.

. Load the hexane samples from step 2.7 to the columns at & flow rate of

1-2 ml/minute with vacuton. Rinse each Turbovap tube with 2 mL bexane
and pass the rinsate through the columa, .

Elute the colymns under vacwum at 2 fow rate of approuimately
| mL/mimutewith 24 mL. of 20% cthyl scetate in bexace followed by
24 mL. 100% ethyl scetate.

Concenrate the sample 8o 0.5 - I ml using » Turbovap and rubes with
iml.dp;dnmalhﬂhcnmplenhmewdwpbdwﬂjm!— Add
$ ml of acetonitrile to cach tabe. Reconcenwrae to 0.5 - | mL. Bring the
fizal volume up to 1.0 mL with acetonitrile.

cn... 1

L

A84 100 pL MBTFA. (N-methyl-bis-rifluaroscetamide) to cach Turbovap
tbe. Using a dispasable pipetis, tansfer each solution from B-11tos
2-mL screw-capped glass visl,

To dexvatize ealibration soluticns, aliquot 1 mL of exch ealibration
salution into an empty 2 mL screwscap glass viai. Add 100 ul. MBTFA to
each calibration selition. (Note: Calculate the jon of the

calibration solutions based oa a 1.1 mL volume)

Incubate the vials for 30 misutes in a 73°C oven (2 GC oven works fine for
this). Aliow the vials to cocl v room wmp before i

¥ L

Filter each decivazized solution through an A
syringe filter into GC vials for analys.

pore® 0.2 pm, {0 mm
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D.  Diuion Lo

1. If after analysis sny of the sample concentrations ar¢ outside the range of
the calibeation curve (or if & fortified sample is cafcolatsd to havs an extract
conceatration outsids the calibration range), dilute with ACN until tha
cancentration falls within the range. .-

E  Ambais

1. Instrumentation: -
Gas Chromatograph, Hewlett-Packard, Model 5890 Series IT.
Mess Selcetive Detector, Howicti-Packard, Model S971A.

“

Personal Computer, Hewlen-Packard ChemSuation (DOS series)
- .7 Softy perating on a Hewlent-Packard Vestra Personal Computer
e Model QSN1200386/25) ’

Caluma, capillary gas chromatography, DB-S, 15 o x 025 mm id.,
025 pm Glm thicksess, J&W, Supelso.

2. Analyze the extracts using the instrument operating conditions listed In
Section XIT,* Appendix A. Typically the antosampler is loaded with vials
containing a sclvent blank (acetonitrile), a complets set of calibration
standards, and the sample solutines. Progrem the datm system to inject
calibration standards at the beginring of the analysis sequence and
interspersed throughout the nm between sample solutions, Acother
complete set of calfbration solutiony can alea be anatyzed at the end of the
analyxis sequence if desired,

F. Catculations

Calculate the equations for the least squares linesr regressiou carves from the

peak ares response versus known concentrations of the calibration standards.

The actus) ion of each snalyte in the samples is determined from the

linear regression curve.

The concentration of each anzlyte in a given sample is cakalated as follows:

H

- ¥V,xD
Analyte concentration {ppb) = (J_.&) x _/w_. x 1000




po ok fre

el SRR I

N
. FMC Corporation PC.
_IGAMVLI6RI h’;’ff,
Harris Study No. 17418 : ‘ :
1
FMC CORPORATION
FMC Stady Nomber: 164E4295E1L PCO2TIM
Battelie Study Number: NOOL4L7D Page 19
where:
A =sample peak area for the analyte
m = slope of the calibration curve for the analyte
b = intercept of the calitwation curve for analyte
V, =final extract volume (1.1 mL)
D  =dilution factor (if applicable)
W = zample weight (soil) or volume (water)
Aralyts i in water

ple fortified with clomazons at 625 ppb.

Qs - 178
433 ppb = .
hd 20003

L2} o 000
400

Mathod Recovery % = Coxermiration obusined

x 1000
Nominal Concentration
.. -

-

78.1% » 285.2P6  1ong
25 ppb

G.  TimsReouired for Analvsis

‘One person

cam extraet and prepare twelve water samples for anatysis in cos

B-hour work day and tweive soil samples in two $-hour work days.

W Modification or Potential Problems

L

Loading the 2-gram SPE cartridges can bo difficult dus to the castridge's
smaller solvent resecvoirs. It is tmportant that the C18 bed not go dry. The
flow rate can bo lied bath with pressiire and siphon rae
(raising or lowering the sample above the cartridge).

After oading the C18 SPE cartridgs, it must be theroughly dried to remove
#ll traces of water beforo elition. No waiter can be present when the heame
eluate from the C18 cartridge is loaded cuto the Acrisil SPE canridge orthe
analytes will not be adegquately retained on the idge. If the

trated Ci 8 elant contains two layers or phases, this indicates that the
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cartridges were not tuifficiently dried before elution. This solution can be
saceetsfully dried by pipetting uﬂ'mm nfdl: water and then adding

anhydrous sodium sulphate.
i memlymhdwnhemmgmemmmxrme
areall ap to less than 0.5 mL.
4, Otha-gn h hic col lLlnpmvid= pasble ch
pertt lfdw )| 2a deteriorates rapidly,

ldd.mg alm pw—eoiumn wnh a pohr sw.mnry phase (sabilwax) should
provide more d:

¥ -r.-J

5. Tha purpose of step A+3 is 1o remove the MeOH befora SPE. Sample
- preparation time might be reduced if the acidic methanal are
concentrated as they are produced instead of waiting foe all four «xtracts 1o
bo combined. [ this procedure is used, the 40 mL of 0.3 N HCI shauid be
Mmmfmmwhmcmmﬂbw

VL METEOD VALIDATION

A Expedt Desi
Conm[ampluof:mlmdmmfamﬁdbyﬂdmghownmof
clomarone, FMC 55657, 2od FMC 65317 to each matrix. The analytical method
‘was practiced st approximately 50, 250, &nd 500 ppb in soil end a1 0.63, 3.13,
and 6.25 ppb in water. A fortification solution containing clomanone, FMC
$5657, and FMC 65317 was prepared and the solution was ndded osing

. calibrated positive displacement pipettors ooto an accurately weighed or

nmedllmofmm-h; Famhmuumly:hﬂmmedufm :
reagent blank, oio control sunple, ead three fak  fortified
for each fortification level. K

B. TestSveem

The test systens were comprised of soll (0-6" depth) and water from the control
plctofmdmmbcoatomednhmkhm The trial site was
represeatative of key rice growing regions in the southerm United States. Sail
cares from the control plot wers shipped via Federal Express from Mid-South
Ag Research, Inc. and received on Mxy 20, 1995. The toil samples were dried,
homcsmuedmdmadﬁm The test sysumms chosen for these sxperiments
is represeatutive of the sy on which this method will be used.
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1. Sample Freparation

. Contro! goil was air dried and then homogenized using & mill. Becaune the
water samples to which this method Is applicable were taken from the
standing Irrigation water in flooded rice fields, » simulated standing water
nmplemprepuedbymixing-mosorwml soil and 2L af water ic
an Erhlenmyer flask, The flask was shaken by hand {or several minutes
and then centrifuged to settle the soil. Aliquots of the “dirty™ water were
wsed for method validation.

Refgrepce Substances .

The referencs substances for (s study were clomazons, FMC 55657, and
FMC 65317, Reference substances were received from FMC Agriculnral

Products Groep (FMC APG), Princeton, MJ on April 25, 1995, The refereace

substances were stored at spproximately -10°C. The chemi I names, CAS

b 3, pusitics and refi gumbers are lisied in Section XI,
Table 2. Documentatian of the stability, solubility, as well 3 ¢ jcal and
physical charactesization of the ref: b ato maintained by FMC
APG. . -

i. Preparation of Standards

Stock solutions of sppeoximately 1000 pg/mL of clomamss, FMC 55651,
udFMCGﬁlTwerepr:pudldeuﬂ}ywdisohhglomgon
mw.mmmommmm.wﬂmwma
ﬁmiﬁsaimnluﬁmofm:immhlﬂpdﬂwupmedhym
leLdiqmufanhmcknhﬁmuddﬂuﬁngmwaniﬂ:
acerouitrite. Dilutions of the 10 pgfuL fortification solmion were prepared
hlmiﬁbmmindivﬁm!uﬂbﬂﬁoﬂwhﬁmofom,ﬁls.
0.58, 0.7, 1.00, lnalmummmmmm
wero stored at £-10“C when not in use. [nft ion oo the refr

solutions is in Section X3, Table 3.

. Ewvalustion of Accuracy snd Precision

The method Y was d by messuring the recovery obtained for
{he forGfled control sofl aud water samples. Recovery was caiculated by
dividing the obtained value of the fortifled sampic by the fortified expocted
value e0d multiplying that mtia by 100. The method was considered valid
if the average recaveries were between 70% and 120%.
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The method precision was assessed by measuring the stapdard deviation

(SD) and the relative sandard deviation (RSD) of the values for the

fortified samples in each analytical n. The method was coasidered valid

ifthe RSDs were 520% 2t each fortification level for each mawrix, and
o . £15% RSD for all fortifications for each matrix.

. .2 Evaluation of Standard Curve Linearity

A leasz squares lingar regression analysis was performed comparing the
concenrration of the analytes in the calibration standards 1o the
chromatographic response (pesk ares). The y-intercept, slope, and
cowrelation coefficient for the regression analysis were determined. The
standard corve linearity was evaluated by monitoring the slopes and the

. o correlation coefficients for each calibration, The analyses were considered
. . valid if the correlstion cocficients were 20.95 for the curves. For sample
sets with moyo than one curve, the stopes should be similar.

E.  Intsefercnces

Blark control soil or water were snalyzed for tho presence of interfering peaks at
the retention time of clamazone, FMC 55657, and FMC 65317 Small inter-

fumpuk:,rqnmﬁuwhnmlylo%chOQ.mnminm

target jot ¢h grams for each comp d. Thess interferetice peaks did not
emhmquﬂiﬁupubhhmmﬂndhmmwm
mﬁcuﬂymofmrgddnmimmﬁxﬁ&dmhm
hpukumdﬁshmf«mpﬂhmmﬁmhnﬂmpk
areas in fortified sample extract chromatogrms. .

", Mass spectrometry in the selected lon mods served &3 the confinnatory
tachinique. Five lons were monitored. Three of the jons are fagmens
characteristic of &a individual analyts (ovz 204 for clomazoos, m/z 176 for
EMC 55657, tod m/z 302 for dertvatized FMC 65317). The other two Joas (mfz
mlﬂlmmmhlﬂmmﬂumhm'ﬂ:ﬁm
the presence of a particular amalyte. -

'

Q.. Radic-Velidution

mmemndwﬁm:nhnmdbymin;lhmeﬁodmmlyummed
sediment sample whick had been dased with “C-labeled clomazoce as part of an
serobic aquatic metabolism study. ‘The data obtzined were compared to the data
obtained in the metabolism study (Section XTI, Appeadix C).

- ‘ -
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XL  TABLES
TABLE2
TEST AND REFERENCE SUBSTANCES
MC
CAS Refereace
Common Heme Chemical N Noumber Number
Clomazoes 272 -chiocophemy ety T}-4, 4-dimethyl-3- TRl EATILTE MW
smexzolidinons
[o]
i aer -.Q CHy
CHy
EMC 55657 Ne{T3-<hlcopheoy Hmeiy T-2-mety? 14 NA  CHSSE:1IY  9RO%
a o)
@’
FIMC 65317 Ny b {3 bydrexy-22- NA  EXIRI04 90
- . c - a{’
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¢
- - TABLEY . -- -
REFERENCE SOLUTIONS
. - Nominal  Validation
. Solution  Coopcentration  Solution
Name Analyte(s) " Solvent (ng/L) D #

Stock cl A jrri 1000  $508-43-01
Stock FMC 55657 Acetonitrile 1000 9503-43-03
Stoek FMC 65317 Acetonitrile 1000:  9508:43-02
Fortification  Clog Acenaits] 10 55084304

Soluticn FMC 53657, and

FMC 65317

t Calibration Clomazons, Asesouitrile 005 9508-44-07
Solutions FMC 55657, wd 025 9508-44-06
FMC 65317 050 9508-44.05
- 075 9508-44-04
- . - 1.00 95084403
. . 128 9508-44-02
150 9508-44-01

* Prepared oo lflTMmdsmtednxppawim:My-zu‘thmnminm

7




