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INTRORUCTION

This method was developed to analyze 30il samples in conjunction with
terzestrial field dissjipation studies. Carbaryl residues are extracted
fzom soll samples with an acetone/water/phesphoric acid mixture. Aftar
fileration, the carbaryl is partitioned into dichloromethane. The majority
of interfering substances (optional) are then eliminated from the extract
utilizing a Florisil Sep-pak®. The solvent is svaporated and the residue
quantified by high pressure liquid chromatography with fluorescence

detection of carbaryl as l-naphtkol after pest-column hydrolysis with
sodium hydroxide.

SAFEZX

Please refer to the Rhdne-Poulex=c Safety and Health Program Manuasl for

guidelines concerning the handling of hazardous material, solvents, wvaste
disposal and other related safety issues,
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ZOUIPMENT
= 1. A high performance liquid chrematogragh, HP Model 1084-8, HP Model
1090, HP 1050 Series, or equivalent.
2. Tluorescence detector, Hewlett-Packard 10468, or equivalent:
Cptimum wavelengths: Excitation - 330 nm.
Emission = 465 mm,
3. Reverse-phase HPLC column, 15 cm x 4.6 e, 5 pm particle size, DuPont
Zorbax or equivalent.
4. Lab-line model 3520 Sunior Orbiral Shaker (Lab-Line Instruments, Isc.,
" Melrose Park, lllinois), er eguivalent .
i
3. Thelco model 186 or equivalent water bath capable of maintaining a
350C rexpezature. \
6. Polyethylene bottles, 250 ml, Nalgene, cat #B-75132-8 {A=ezican
Scientific Products) or equivalent.
. 1
7. Separatory funnels, %00 ml. A
3. Buchner funnels, 7.0 ca.
9. Plastic funnels,. 100 mm top diamater.
10 zzlem}c: flasks, 560 ml.
11, Side-~arm filter flasks, 250 ml.
12. Glass fiber filter discs, 7.0 em, grade 394 (Baxver Scieszific), cor
equivalent .
S SN b T
13, Piiseriomits, 0.4 T o :&mc%}}uﬂuj“u-“el .
16. Plastic disposabls sy:inqe'a. 10 ml, o .Zo..l
7. sisposable aliminum Wéighing dishes, S7 fm-diameces (Fisher
» . . . t -
3 a9s NS b :
-v'_ L S em -'\f o.(mei.,
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Post-column hydrolysis system(Figure 1):

9.

Eldex modal A-30-S or equivalent metering pump, or equivalent.
Precision GCA model, or equivalent, water bath. Fill with
silicone oil and set terpezature to 1000C.

Reagent bottle, Omnifit d-valve, 1000 ml, with fittings(Rainin).
Pressure regulator, 0-30 Psig with 1/3-

fittings(Supeleo).
Maintain helium pressure in bottle at $-

10 psig, or equivalent.
Purp inlet filter, 2 um, for 1/a- tubing(Rainin), or equivalent.
Mixing tee, Valco zero dead volume, 33 with 1/1¢" fittings, 0.2%
mm bore, or egquivalent.

Te!lan tubing, 1/16" od x 0.25 m= id, with s3 fies

ings. Use three
meters of tubing to construct the hydrolysis eoil

+ O equivalent.

Teflen tubing, 1/8* od, with Ormnifi

t fittings ang
grippers(Rainin), or equivalent,

3 - . : I [
IO~ -{"BsSL‘e fQJn.’ﬂ?V1 AT Cea s .urhﬁ
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MATERIALS AND REASENTS

1. Acetone, HPLC grade

2. Cl#b;:yl, analytical standazd
3. Dichloromethane

4. Diethylene glycol

€. Helium (HP '

7. Hyflo Super Ceal o:A egquivalent
8. Methancl, HPLC grade

9. Sodium hydroxide, reagent grade.
. Prepare &4 0.5 N solution in water for the post-column hydrolysis.

10. Sodium sulfate, anhydrous granular.
11. Water, purified by Milli-Q system.

14, Extraction Salvent: 523/50 acetcne/wateri{v/v) wizth 2 ml H,P0, per
licer of solution.

15. Drierite® calcium sulfate dessicant.

16. Phosphoric acid, 838, reagent grade.

17. wWaters Florisil Sep-Pax® Plus or equivalent sslid Phase ex:ra;:tien

cartridges,

BEST AVAILABLE 538 |
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- 1., Srzock Solutionm-

Weigh 100.0 mg of carbaryl into a 100 ml velumetric flask. Dissolve
in methancl and dilute to the mark te obtain a 1.00 mg/=l solution.

.k Add-ene—drop-ef-phosphorie—scid—and nix. Cheek pH of -colusion and —
& zecosd. ¢

2. LChromazography/Spiking Solutions:

Prepare solutions ig mothlggj from the stock solution to obtain
sclutiens of 0.100°0.50, 1.60 dna 5.00, 13.0, and 100 pg/ml carbazyl.
Use methanol as a 0.00 pug/ml scandard. Additional standards in the
range of 0.0-10.0 pg/ml may be prepared and used for ¢hromatography
standazds or spiking sclutions if appropriate.

Store standard solutions between =59C and -200¢,

Warm to room
temperature before use.

Discard standard solutions after 2 months.

Appearance of a l-naphthol peak on the front side

of the carbaryl peak
indicates probable decomposition of carbaryl.

[ L SR
——ve -
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EBOCEDURE

. ’

Rhéne-Poulenc Ag Company, Study Number EC 89-080
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Weigh approximately 50 grams of soil and approximately 10 grams of
Hyflo Super Cel into a 250 ml plastic bottle. Also weigh an

appropriate amount of soil for moisture determination at this time,
Rafer to SOP 87430 for the soil moisture determination

rTecorded,

Fortification of sarples for determination of recoveries should be
done at this time.

Add 12% ml{approximately) of extraction solvent to the Plastic bottle
and shake on the orbital shaker at approximately 300 rpm for
approximately 10 minutes.

Centrifuge briefly (or allow sufficient time for secttling) and filter
the liquid by suctien through a Buchner funnel on & 7.0 cm glasy firer
filter. Leave as much soil as Possible in the bortle.

Add 75 ml(approximately) of extraction solvent ko the bottle. sShake
the bottle for one minute and filter. Transfer the 3eil to the filter

.funnel. Rinse the bottle and filter fynnel with 2 x 25

ml (approximately) extraction solvent,

Using a suitable size 3eparatory funnel,
from the combined filtrate into three
dichloromethane.

Partition carbaryl residues
50 ml(app:uxima:ely) pozrticns of

Pass the dichleromethane extra
plaatic funnel containing appr
sulfate. Collect the combined
Ezrlenmeyer flask.

cts through a glass wool stoppeared
Oximately 100 grars anhydrous sedium
extracts into aappropriate sized

-
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STEPS 8 and 9 are OPTIONAL and should be employed gor sazple clean-up if
‘- pecessary to prevent interferences in the chromatography. The clean-up

step is typically amployed with s0ils samples containing concentrations of
- tarbaryl balow 0.100 ppm.

10.

11.

[ _

13.

Evaporata the solvent to an spproximate volumn of § mill*lite:s

T oabing o wigd ) ecie add | dep diely! tjb“-'
Add the sample extract to the Florisil Sep~Pak® and ccllect all eluate
in an appropriate sized Erlenmeyer flask. Rinse the Sep-Pak® with an
additional 15 mL dichloromethane. Aad | e[-? dicisjlo.q. jlj"l' N

Evaporate the dichloromethane eluate JUST to dryness.

Allow the flask to come to room temperature and add an Appropriate
amount of methanol. Use 2 ml for expected amounts of carbaryl less

than 3 gg. For larger amcunts, dilute so that the final concentratics
of carlLaryl does not exceed S ug/ml.

Inject 20 Wl of the extract into ke HPLL., Filtrazicn of the sargsle
Prior to analysis may or may net be indicated.

"Liquid Chrcmatographic Conditions:

Mcbile Phase: Methanol/Water (typically %%:3{)
Flow Rate: 1.5 ml/min

Approximace Run Time: 6.0 min Approrimate tp ca:ba:yl = 4.3 nm

N r .2 .: T T

[ i E P Q. o2
Rhdne-Poulenc Ag Company. Study Number EC 85-080 i =
Carbaryl Terresurial Field Seil Dissipation Study Fie Number 10852

Page 24% of 230




. Fhéne-Poulenc Ay Company

S0P No. - 90183
September 20, 1390
Pags 8 cf 14

i

4

SUANTIFICATION OF CARBARYL IN SOIL:

- Determine the calibration line for carbaryl by the linear least aquares
method using peak area or height versus standard concentration{in Hg/ml) .

Concentration of carbaryl(ug/ml) (A) = _(Pea. azea or heizht) = Inmear-mas
in the injected sarmple Siope

This equation is valid only if the volume of the sample extract injected
into the HFLC equals the volume of carbaryl standarzd injected.

Calculate the concentration of cacbaryl{ppm}! in the ori

ginal soil sample on
.8 dry weight basis using the following equation:

Ppmicorrected) Carbaryl o 100 Ay(M+1} .

RS
where: V = Sarple dilutiocn volume in ml
. R = Percent Recovery
5 = Weight of soil taken for analysis
M=

Scil moisture correction factor

o ercens pec BEST AVAILABLE £0PY |

v — s
Fortification of untreated control samples should be made ;t level
approximating those expected in sarples. 1¢ 4ny carbaryl is present in the
untreated control sample(UTC), that amount must also be considered in the
calculation. 1If multiple recoveries are performed in a series of samples

on the same day, the recovery results are averaged to get a single percent
recovery for all of the samples in the serieas. Acceptable recoveries
should typically be between 75-125%.

pa

Percent Recovery (R} =

:
- ¥ H

Hg spiked in UTC Sarple
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FIGURE 1. HPLC Post Column Hydrolysis/Detection System

HPLC
Column
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