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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Thiobencarb

MRID #: - 434040-05
. Matrix: Soil - '
Analysis: GC/NPD

- This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental 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.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth@epa.gov.
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Cover Sheet for

'ENVIRONMENTAL CHEMISTRY METHOD

Pestcidé Name: Thiobencarb

MRID #: 434040-05
Matrix: ' Water
‘Analysis: ~ GC/NPD

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is rof 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.

If you have difficulties in downloading the method, or further questions conceniing
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail a

flynt.elizabeth@epa.gov. . ‘
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CHEVRON CHEMICAL COMPANY _ Pae 290
_ ORTHO AGRICULTURAL CHEMICALS DIVISION " -
" RESIDUE CHEMISTRY LABORATORY

RICHMOND, CALIFORNIA '

DETERMINATION OF THIOBENCARB, - . " !
THIOBENCARB SULFOXIDE AND \ . _
4-CHLOROBENZYLMETHYLSULFONE IN SOIL DATE: AUGUST I, 1983
RESIDUE METHOD RM-16A-AS . - = FILE NO: 740.01/BOLERO

INTRODUCTION

This method  describes - the  determination of  thiobencarb, (Sl{a-
chiorophenyi)methylldiethyi -carbamothicate), thiobencarb  sulfoxide, (1-T((s-
chlorophenyl)methyl)sumnyl)-N,N—diethyuomamide) and 4-chlorobenzyimethylsulfone
in soil. This procedure combines the extraction and analysis of the three compounds
into one unified method. - '

Briefly, this method involves the extraction of soil with ethyl acetate. All three
compounds are analyzed by gas chromatography. Thicbencarb and thiobencarb
sulfoxide are. detected _ with. a nitrogen-phosphorus detector and 4-chloro-
.benzyimethyisuifone with a flame-photometric detector. . ‘

REAGENTS ‘
Thiobencarb - Reference standérd' ’
Thicbencarb sulfoxide - Reference standard
!c-chloroberizylmethylsulfong__:- Refe,renéé standard
Ethyl acetate - Pesticide quali\ty

Sodium sulfate - AR grade, granuiar, acetone washed and air dried.

EQUIPMENT
DO NOT USE PLASTIC. THE COMPOUNDS MAY REACT WITH THE PLASTIC.
l-Liter Separatory Funnel N '
500-mL Roundbottomn Flask "'
' _Rotary Vacuum Evaporators,

Ultrasonic Cleaner
QOmni-Mixer
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INSTRUMENTATION

1. Gas Chromatograph (HP-5710 or equ:valent) equ:pped wnh a nitrogen-
phosphorus detector, autosampler and mtegrator.

Columw DB—I, 15 m x 0,33 mm 1.D. megabore, J & W Scientific, Inc. (or

equivalent).
 Flow Rates:  Carrier Gas (He) - 20 mL/min.
f Hydrogen - 3.2 mL/min.
Air - = 75 mL/min.

Temperatur'es {May vary to optimize resolution):
.. Column-Oven .- 185°C.

Injector Port - 250°C.
Detector Port - 3000C !

- 2. Gas Chromatograph (HP-5890 or equivaient) equ:pped wuh a ilame-photomemc
‘ detector. autosampler and integrator.

Columf: HP-1 {methyl silicone gum) 3 m x 0.53 mm x 2, 65 um film thzckness {or

equivalent).
Flow Rates:  Carrier Gas (He) - 10 mL/min. -
: Auxiliary - 25 mL/min. ' -
Hydrogen - 77 mil/min.
Oxygen - 9% mL/min.

Temperatures (May vary to optimize resolution):

Column-Oven - Initial - 145°9C  Initial Time - 3 mins.
: Final - 250°C Final Time - 2 mms.
. Progra.m Rate - 30°C per min.
-Injector Port - 275°C
Detector Port - 2759C -

EXTRACTICN , ' o , ‘ o
-_— ) .
Weigh 50 g of soil into a pint Mason jar. (For recavery purposes, fortify a control
sample with acetone . solutions of thiobencarb, thiobencarb sulfoxide and 5«
chlorobenzylmethylsulfone at this point in the procedure.) Add 150 mL ethyl acetate
and 135 g sodium sulfate pre-washed with acetone and ethyl acetate. Mix for 5 minytes
using the Omni-Mixer. Decant the extract through a sodium sulfate filter and collect
the filtrate into a 250 mL roundbottom flask. Rinse the jar with 50 mL ethyl acetate
and filter the rinse into the same flask. Then rinse the fiiter with 25 mL ethyl
acetate. Evaporate the filtrate to dryness and dissolve the residue in 10 mL ethyl

acetate, Use the ultrasonic cleaner to ensure that all residue is dissoved in the ethyl
acetate. . : )
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MEASUREMENT. o

AL Tﬁi_t').l.:en'carb'arid thiobencarb sulfoxide - Gas Chromatograph (NPD) :

.Transfer the solutions to be measured into vials {or use on the autamatic sampler

(HP-7671). To analyze both compounds simultaneously, load the tray in the
following order: standard thiobencarb, standard thiobencarb sulfoxide, standard
' thiobencarb, standard thiobencarb sulfoxide, check, fortified, standard
thiobencarb, standard thiobencard sulfoxide, sample, sample, standard
thiobencarb, standard thiobencarb sulfoxide... Set the syringe to deliver 1 ui.
The' standard vials should contain 0.5 ug/mL of thiobencarb or thiobencarb

+  sulfoxide for samples fortified at O.L.ppm. ~ + .° ' SRS

" OR thiobencarb and ,‘”ihiﬁbencarﬁ“f‘-'sui!oxide samples can be analyzed
independently. ‘ : S s e

il -
P - S

A BT

-

B. - h-chior_obcnzylmethy!sulfone - Gas Chromatograph (F_lf‘D.)

__ Transfer the solutions to be measured into vials for use in the automatic sampler
sf - !  (HP-7673A). .Load the tray in the following order: standards, check, {ortified,
. standards, samples, standards... Set the syringe 10 deliver 4 ul. The standard

vials should contain solutions of the standard s-chlorobenzylmethylsulione at.

.' g concentrations of 0.1, 0.2, 0.5, 0.3, 1.0, 2.0 ug/mL. The GC column should be
“conditioned prior to sample analysis. VR I o
.“.,".‘ Tl . -
LIMIT OF DETECTION =~ S

The limit of detection of this method is 'apﬁréxima é‘ly.D.D'l ‘5pm for all three
. s; . cCompounds. . o

o

g B T 4
: ‘-.-l.icc:" G.O.Breault . T

o e

R&D Files ~ =~ -~ ' e R
'.,E’-:"#—ﬁﬁf‘lfl“-’-“:‘;:“‘ﬂ‘-?’migg"."‘ldu.ei‘Ei’je.s.':ﬁv_..'.-_'"_“a—;.":.“ o

R e e e T S TR, T A

o AT T T TS A LA T ST AT AT BN T e o




s

R

Rt T e

J.g

2

A
15

h;'.l.l"
. =

THIOBENCARE (1.0 ug/ml)

-(GC conditions in text)

M R S

RM-16-A-AS

=123
Fae 281

-
“"w

. g, g . - =

Sealhd DL e T BRI Mot Lt S
T T . e A T

-




.« FIGURE2

¥

el THIOBENCARB SULFOXIDE {1.0 ug/ml)
' “(GC cond1t'ions in text}

RM-16-A-AS

| e
I-1530
Pae 282

o
>
\
- e e oty
e NN AP o A o o
-




I
RM-16-A-4S
11230 |
' ) P 263
FIG'UREJ
""
§,
";x
o I
q [y, 4
i -9
i
. 2
a
i o - .
I b 4 '
* - -
4-CHLDR».;B¢IYLNETHYLSULFDN£ (1.0 ug/m'l)
(6C conditions 1n text)



[Es

ety g e

[

Y .. CHEVRON CHEMICAL COMPANY - Fowe 24
| , ORTHO AGRICULTURAL CHEMICALS DIVISION
- o RESIDUE CHEMISTRY LABORATORY
- : "~ RICHMOND, CALIFORNIA
_ . . | ).

DETERMINATION OF THIOBENCARSB,

THIOBENCARB SULFOXIDE AND | |
3-CHLOROBENZYLMETHYLSULFONE IN SOIL 'DATE: MARCH 6, 1989
RESIDUE METHOD RM-I6A-55 S FILE NO: 740.0/BOLERO

INTRODUCTION

This method ~ describes  the. determination of  thicbencarb,  (Sl(&-
chlorophenyl)methylldiethyl ‘carbamothioate), thiobencarb  sulfoxide, . (1-{(e~
chlnrophenyl)methyl)suliinyl)-N,N-diethyl!ormamide) and 4-chlorobenzyimethyisulfone
in soil. This procedure combines the extraction and analysis of the three compounds
* into one unified method.” This revision of RM-16A-45 allows for the determination of.
ton thiobencarb sulfoxide by high performance liquid chromatography (photo-conductivity

detector) and describes the residue calculations.

. i Co

Briefly, this method invoives the e:‘ttraction of soil with ethy} acetate. Thiobencarbis -
analyzed by  gas - chromatography' (nitrogen-phosphorus - detector); L
chlorobenzylmethylsuifone is analyzed by gas chromatography (flame photometric

. ' detector); and thiobencarb sulfoxide is analyzed by H7LC.
"

REAGENTS o
Thiobencarb - Reference standard
Thicbencarb sulfoxide - Reference standard
4~chlorobenzyimethylsul{one -‘\ Reference standard -
Ethyl acetate - Pesticide quality e .
{so-Octane (2,2,4-Trimethylpentane) - HPLC grade
2-Propanol - HPLC grade = o o
Methanol - HPLC grade . - ]i |

Sodium sulfate - AR grade, granular, aceu‘:ne washed and air driéd.
. i - - 1
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: QUIPMENT
DO NOT USE PLASTIC. THE. COMPOUNDS MAY REACT W'ITH THE P‘.I..AS‘I'IC.
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250-mL Roundbot'tom Flasl'c

- Rotary Vacuum Evaporators

Ultrasonic C!eaner

‘ Ornni-Mixer

MA_.W_&

: I
1. Gas Chromatograph (HP-S?]D or eqmvalent) eqmpped wnth a nitrogen-

phosphon.s detector, autosampler and integrator.

Column: DB-1, 15 m.x 0.53'mm LD. megabore. J& W Scientiiic, Inc. (o

equivalent).
Flow Rates:  Carrier Gas (He) - 20 mL/min. - .
" Hydrogen . = 3.2mL/min.
Air = 75 mL/min.

TemperatureS ( May vary to optimize resolution):
Column-Oven - 35°C
Injector Port = - 250°C
Detector Port - 300°C

2. Gas Chromatograph (HP-53890 or eqmvalent) equapped with a Ilame-phctomemc
' detector, autasarnpler and integrator.

' Column HP-1 (methyl silicone gum) 5mx 0.53 mm x 2.65 um mm thu:kness {or
* equivaient). ‘

- Flow Rates: Carrier Gas (He) - 1D mi..’mip.

Auxiliary - 25 mL/min.
Hydrogen - 77 mL/min.
Oxygen. - 94 mL/min.

 Temperatures (May vary to optimize resolution):

Column-Oven - .Initia! - 1450C - Initial Time - 3 mins.

: . Firal - 250°C Final Time - 2 mins.
Pu;ram Rate - 30°C prr min. '

injoctor Port - 23°C . :

Detecrar Port - 2759C
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EXTRACTION SR

_A. Thiobencarb - Gas Chromatograph (NPD)

B. k—ch!orobe'nlzyl‘meﬂ:yls.uuone - Gas Chromatograph (FPD)‘

- . - . 1-12%0
- -3- : - 'RM-16A-3S

3.  High Performance Liquid Chromatograph (HP-10828B or equ'ivalent) equipped with

"a photo-conductivity . detector (Tracor 965 or equivalent), autosampler and
integrator. T oL e D

Coium—r/a: Ulltrasphere Cyano (Altex), 5 umj 4.6 mm x 25 mm {(or equivalent).

Mobile Phase: iso-octanesmethanol:2-propanol (85:10:5); .must equilibrate
through detector before use. ’ - o .

'Flow Rate: 0.3 mL/min.

-
Retention Time: Approximately 10 min. - ’

y P R ST N

Weigh 50 g of soil into a pint .Mason jar. ~(For recovery purposes, fortify a control

_sample with acetone solutions of thiobencarb, thicbencarb sulfoxide and &-
" chlorobenzyimethylsulfone at this point in the procedure.) Add 150 mL ethyi acetate

and 15 g sodium sulfate pre-washed with acetone and ethyl acetate. Mix for 5 minutes
using the Omni-Mixer. Decant the extract through a sodium suifate filter and collect

‘the filtrate into a 250 mL rounacbottom flask. Rinse the jar with 50 mL ethyl acetate

and filter the rinse into the same flask. Then rinse the filter with 25 mL_ ethyl
acetate. Evaporate the filtrate to dryness and dissolve the residue in 5 mL ethyl
acetate. Use the uitrasonic. cleaner to.ensure that all residue is dissovedin the ethyl
acetate. For HPLC analysis, 1.0 mL of the ethyl acetate sojution is evaporated to
dryness and reconstituted in 1.0 mL of 85/15° iso-octane/2-propanol immediately
before analysis. R R ‘o ‘

CMEASUREMENT: . . [0 b v ey e K

L IO S, |

: E . St . T :
Transier the sojuticns to be measured into vials for use on the automatic sampier
(HP-7671). Set the syringe to deliver | ul. The standard vials should contain 1.0
ug/mL of thiobencarb for samples fortified at 0.1 ppm; the coefficient of
sariation for the reproducibility of the reference standards shouid be & 10%.
linearity should be verified using thiobencarb standards at concentrations of 0.1,
0.5, 1.0, 2.0 and 10 ug/mL; the response factor (response equivalent to 1 ug/mL)
should have a coefficient of variation £ 10%. - T _

LA B

Wyl -

Transfer the sohstions to be measured into vials for use on the automatic sampler
(HP-7673A). Set the syringe to deliver & yl. The standard vials should contain
solutions of the standard 3-chlorobenzylmethylsulfone at concentrations of 0.1,
0.2, 0.5, 0.8, 1.0, 2.0 wg/mL." The GC column should be conditioned prior to
sample analysis. o ’ : ‘
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Thiobencarb sulfoxide - High Performance Liquid Chi'nma'togi'.gﬁy (PCD)

An injection volume of 20 ul should be used. The reference standard should be a
1 ug/mL solution of thiobencarb sulfoxide ‘freshly reconstituted in 85/15 iso-
cctane/2-propanct. The coefficient of variation for the reproducibility of the .
reference standard peak heights/areas should be * 10%. Linearity should be
verified using thiobencarb sulfoxide standards at concentrations of 0.1, 0.2, 05,
1.0 and 2.0 ug/mL; the response tactors (response equivalent to | ug/mL) should
have a coefficient of variation : 10%.. ‘

CALCULATIONS

A.

. 4-chlorobenzyimethylsulfone

A non-linear curve of peak area/height versus standard concentration (ug/mL) is
generated by computer using the equation:. : '

peak area/height

standard concentration .
- constant (computer-generated;

initial value is 10)

constant (computer-generated;

initial value is !}

. . 'y=AXB

@ px<

= R gi-’

After the generaticn of the curve, sample concentration (pg/mL) is determined
by solving the above equation for x using the computsr-generated values for A

and B: h _ )
x = (y/AY /B - | :
Thiobencarb and thiobencarb suuox{de

. . sample {peak area) . i .
ppb = e x. lug/mL x5.0mL x 1/50

standard (average peak area)




sl | RM-16A-55

LlMIT OF DETECTION

- . o '

The {imit of detecuon of thxs method is appro:urnately 001 ppm for all three
compounds. ’ T - _ ‘ ,
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FIGURE |
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* THIOBENCARB (1.0 ug/ml) - -
(GC conditions in text)
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.. Rotary Vacuum Evapcratoss

CHEVRON CHEMICAL COMPANY : nee
ORTHO AGRICULTURAL CHEMICALS DIVISION e PR
RESIDUE CHEMISTRY LABORATORY
" RICHMOND, CALIFORNIA

- L re-
P

‘DETERMINATION OF THIOBENCARSB,

THIOBENCARB SULFOXIDE AND
4-CHLOROBENZYLMETHYLSULFONE

IN WATER . DATE: AUGUST 1, i988 .

RESIDUE METHOD RM-16W-3 FILE NO: 740.01/BOLERO

This = method ~ describes the determination of thiobencarb, (SI(4-

chlorephenyl)methylldiethyl carbamothicate, thicbencarb sulfoxide, {(1-{((4-
chlorophenyl)methyl)sulﬁnyl)-N.N-aiethylformam;de) and 4-chlorobenzyimethyisulfone -

in water. This procedure combines the extraction and analysis of the three compounds
into one unified method. S . ,

Briefly, this method involves the - extraction of water with hexane and
dichlore- ethane. Thicbencarb is determined Irom hexane extract, thiobencarb

.

sulfoxide is determined -from the hexane and dichloromethane extracts and b4-

chlorobenzylmethylsulfone is determined Irom the dichloromethane extract. All three -

compounds are analyzed Dby gas chromatography. Thiobencarb and thicbencarb
sulfoxide are detected with a '" nitrogen-phosphorus detector and &=
chlorobenzylmethylsulfone is detected with a flame-photometric detector.

REAGENTS o S ;
Thiobencarb - Reference standard
Thiobencarb Sulioxide - Reference standard
4-chlorobenzyimethylsulione - Reiérenc_e_ standard
Dichloromethane - Pesticide quality ~

Ethyl Acetate - Pesticide quaiity '

Hexane - Pesticide quality

Sodium Sulfate - AR grade, granuiar. acetone washed and air dried.
Sodium Chloride - AR grade, crystals, acetone washed and air dried.

[}
'

EQUIPMENT ‘ '
DO NOT USE PLASTIC. THE COMPOUNDS MAY REACT WITH THE PLASTIC.
l-Liter Separatory Funnel T

500-mL Roundbotiom Flask
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INSTRUMENTATION | | | . hemn

1. - Gas Chromatog'aph (HP-5710 or equivalent) equipped with a nnrogen-
phosphorus detector, autosampler and mzegrator.

Column: DB-1, 15 m x 0.53 mm L.D. megabore, J & W Scientific, lnc. {or.
equivalent).

Fiow Rates: Carrier gas (He) - 20 mL/min
Hydrogen = . 32 mL/min
Air - 75 mL/min

Temperatures (May vary to optimize _fesolution): ,
Column Oven - 1859C

Injector Port - 250°C
Detector Port - 300°C

2. Gas Chromatograph (HP-5890 cr equivalent) equipped with a flame-photometric
- detector, autosampler and mtegrator.

-2a ' RM-16W-3

Column: KP-] (methyl silicone gum) 5 m x 0.33 mm x 2 65 um {ilm thlckness (cr ,

equivalent).
Flow Rates: Carrier Gas'(He} - 19 mL/min. - : -
T Auxiliary - 25 mL/min. : :
Hydrogen - 77 mL/min.
.. Oxygen - 94.mL/min.
Temperatures (May vary to optimize resolution): )
' Column-Oven - Injtial - 1450C = Initial Time - 3 mins.

Final - 2350°C -Final Time - 2 mins.
Program Rate - 30°C per min.

Injector Port - 2750C
Detector Port - 275°C

EXTRACTION

Transfer 500 mL of water to a l-liter separatory funnel. (For recovéry ;iurpgses,

fortify control sample with acetone solutions of thiobencarb, thiobencarb sulfoxide and
4-chlorcbenzyimethylsuifone at this point in the procedure.) Add 200 mL hexane and

“about |5 g sodium chloride. Shake the mixture for about 2 minutes and let it settle.

Drain the lower aqueous portion into a l-liter container. Filter the hexane portion

through anhydrous sodium suifate into a 500-mL roundbottom flask. Rinse the filter.

with 25 mL hexane and combine the {iitrate ang rinse. Put the water back into the
separatory funnei and add 100 ml dichioromethane. Shake the mixture for 2 minutes
and let it settie. Filter the lower dichloromethane portion through the same filter
previcusly used into a empty 500-mL roundbottom flask. Repeat dichleromethane
extraction and combine the dichloromethane extracts. Evaporate both extracts of

. hexane and dichloromethane to dryness. Dissolve each extract with 2.5 mL ethyl

7 acetate. " Use-the ultrasomc cleaner ‘1o ensure: t‘lat au _residue-is’ dusolved in: :he et.hyt_'; T

acetate.

'_v.—”
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%" "MEASUREMENT : 4 (.- -1, 5 - Wl :

y e A, Thiobencarb and Thicbencarb Sulfoxide - Cas Chromatography (NPD}

e e . oy .o o oy R - . [ L

Transfer the solutions from the hexane extracts into the vials fo: use in the
Automatic Sampler (HP-7671). Load the tray in the following order: standard

" thiobencard, standard' thicbencarb sulfoxide, standard thicbencard, standard

. thiobencard suifoxide, , check, fortified, standard thiobencarb, standard
thiobencarb sutfoxide,.  sample, sample, standard thicbencarb, standard.
thiobencarb sulfoxide ... Then the dichloromethane extracts are [oaded as
follows: standard thiobencarb sulfoxide, standard thiobencarb sulfoxide, check,
_fortified, standard thiobencard sulfoxide, sample, sample ... Set the syringe t0
deliver | ul. The standard vials should contain 1.0 ug/ml of thiobencarb or
thiobencarb sulfoxide for samples fortified at 5.0 ppb.

OR analysis of thiobencarb and thiobencarb sulfoxice can be made irdependently.

NOTE: .The tl’giobém;arb sulfoxide residues; in the hexane and Jichloromethane
portions should be added together., . oo

" u—chlorobenzyimethyisui{one = Gas Chromatograph (FPD) - . P

- Transfer the solutions.from the dichloromethane extracts into the vials for .
. o automatic samples (HP-7673A). Load the tray in the tollowing orfder: standards,
check, fortified, standards, sample, samplé, standards ... Set the syringe 10 -
_eliver t-ul. The standard vials should contain solutions of the standard b
. hlofobenzylmethylsulfone at concentrations {0.', 0.2, 0.5, 0.8, 1.0, 2.0 ug/mL.:
The GC column should be conditioned prior to .ample analysis. - '
B e et "-.":‘ o . l' : .
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"“The umit of deteszion o'f"t!'ns method is ‘appreximately 0.5 ppb for all three
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S "’ CHEVRON CHEMICAL COMPANY LT
.' | ‘ ORTHO AGRICULTURAL CHEMICALS DIVISION Pue
" RESIDUE CHEMISTRY LABORATORY -
" - RICHMOND, CALIFORNIA
© DETERMINATION OF THIOBENCARB, & - . | o

. THIOBENCARB SULFOXIDE AND
) 4-CHLOROBENZYLMETHYLSULFONE ' :
IN WATER ' o ' " DATE: MARCH 6, 1989

- . RESIDUE METHOD RM-l6¥-4 : A FILE NO: 740.01/BOLERO"
Y "~ INTRODUCTION

" This method describes the determination of thiobencarb, {S[{4~
chiorophenyl)methyildiethyl carbamothicate, thiobencarb ~ sulfoxide, (I-{((%-
chlorophenyl)methyl)sulﬁny})-N.N-diethyuormamide) and &4-chlorobenzylmethylsuifone
in water. This procedure combines the extraction and analysis of the three compouncs
:nto ore unified method. This revision of RM-16W-3 allows for the determination of
thiobencarb sulfoxide by high performance liquid chromatography (photo-conductivity
detector) and describes the residue calculations. :

: ot ' ' .
Briefly, this method involves the extraction of water with hexane and
dichloromethane. Thiobencarb is determined from the hexane extract, thiobencars
." sulfoxide is determined from the hexane and dichloromethane extracts and. &
chicrobenzylmethylsulfone ' is ‘determined from the dichloromethane extract. ‘o
* Thicbencarb is analyzed by gas chromatography {nitrogen-phosphorus detector); &
chlerobenzylmethylsuifone is analyzed by gas chromatography (flame photometric
detector); and thiobencarb sulfoxide is analyzed by HPLC, -
REAGENTS v

. SR ,
Thiobencarb - Reference standard

Thiobencarb Sujfoxide - Reference sténci'ard
!&-chlorobenzylmethylsulfone - Reierencﬁe standard -
Dichloromethane - Pe;r.t'icide quality { . '
Ethyl Acetate - Pesticide quality
Hexane « Pest_icidé qua_l;ity ‘ L

~ Iso-Octane (2,2,4-T¢imethylpentane} - -l-in.C grade
2-Propanol - HPLC grade ‘ .
Methanol'= HPLC grace - - . e " o i

Sodium Sulfate - AR grade, granular, acetone washed and air dried..
Sodium Chloride - AR grade, crystals, acetone washed and air dried.

o e B et e

B R et LI S

IS P S S 8

e s, eatigepas <o b it 1t i i g B ens sy o 5
: A el n m g




. e
R

o -2- ‘ | RM-I6W-4

EQUIPMENT S , - -
DO NOT USE PLASTIC. THE COMPOUNDS MAY REACT wm-l THE PLASTIC.

l-Liter Separatory Funnel
500-mL Roundbottom Flask
. Rotary Vacuum Evaporators
.. Ultrasonic Cleaner ‘ S

INSTRUMENTATION ' a x

1. Gas Chromatograph (HP-5710 or equivalent) equipped with a nitrogen-
phosphorus detector, autosampier and integrator.

Column: 'DB-l. 15 m x-b.JB mm LD. niegébore. lew Sﬁieﬁtific. Inc. (or

equivalent).
Flow Rates: Carrier gas (He) - 20 mL/min
Hydrogen - 3.2mL/min’
Air -~ < 75 mL/min

Temperatures (May vary to optimize resoiution):

Column Oven = - 1850C
Injector Port - 2500C
Detector Port -« 300eC _
2.  Gas Chromatograph (HP-5890 or equivalent) equipped with 3 Ila'ne-phommetnc
‘ detecmr, autosampler and integrator.

Column: HE-1 (methyl siiicone gum} 5 m x 0.53 mm x 2.65 um Zilm thxckness (or

equivalent).
Flow Rates: Carrier Gas (}'.:.,) - 12 mL/min.
Auxiliary - 25 mL/min.
Hydrogen - 77 mL/min.
Oxygen - 94 mL/min.
- Temperatures (May vary to optimize resolution): _
Column-Oven - Initial - 1850C Initial Time - 3 mins.

Final - 2500C Final Time - 2 mins.
_ Program Rate - 30°C per min. -
. Injector Port - 2750C
Detector Port’ B 2759C
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"'3.° High Performance Liquid-Chromatograph (HP-1082B or =quivalent) equipped with
a photo-conductivity detector (Tracor 965 or equivalent), autosampler and
integrator. ' , R

Column: Ulltrasghere Cyano (Altex), 5 urg;.d.'s mm x 2‘5<mm (qr éq;xi\}alent).

Mobile Phase: iso-octane:methahol:_z-propanol (85:10:5); must equilibrate
through detector before use. , o '

Flow Rate: 0.8 mL/min.

Retention Time: Approxirﬁately 10 min.’
B ot ' P .,:. .' "l B

Yo

_ EXTRACTION . S o

EEEPR S S

Transier 500 mL of water o a l-liter separatory funnel. (For recovery purposes,
fortify control sample with acetone solutions of thiobencarb, thiobencarb sulfoxide and
4-chlorobenzylmethylsulfone at this point in the procedure.) Add 200 mL hexane and
about 15 g sodium chloride. ‘Shake the mixture for about 2 minutes and let it settle.,
Drain the lower aqueous portion into a l-liter container. Filter the hexane portion
through anhydrous sodium sulfate into a 500-mL roundbottom flask. Rinse the filter
with 25 mL hexane and combine the liltrate and rinse. Put the water back .into the
separatory funnel and add 100 mL dichloromethane. Shake the mixture for 2 minutes

: and let it sertle. Filter thé lower dichloromethane portion through the same filter

. previously used into a empty 500-mL roundbottom flask. Repeat dichloromethane
extraction and combine the dichloromethane extracts. Evaporate both- extracts of

-+"hexane -and dichloromethane to dryness. Dissolve ‘each- extract .with 2.5 mL ethy!

acetate. Use the ultrasonic cleaner to ensure that all residue is dissolved in the ethyl’
acetate. For HPLC analysis, 1.0 mL of the ethyl acetate solution is evaporated <o
¢! " .J dryness ‘and reconstituted-in .i.0 mL_of 35/15 iso-octane/2-propanol immediateiy

. before analysis. ' S

MEASUREMENT ~ - " ' S - PR

A. Thiobencarb - Gas Chromatography (Nf’D)

_ .. Transfer the solutions from the hexane ex_iracts into the vials for use in the
LT Automatic Sampler (HP-7671). Set ‘the syringe to deliver | ul. The standard
Snoe e yials should contain 1.0 ug/mL of thiobencarb for samples fortified at 5.0 ppdb;

* * the coefficient of variation for the reproducibility of the reference standards .

should be * 10%. .. Linearity should be verified using thiobencarb standards at
concentrations of 0.1, 0.5, 1.0, 2.0 and 10 ug/mL; the response factor (response
‘equivalent to 1 ug/mL) should have a coefficient of variation £ 10%. '
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' B.  4-chlorobenzylmethyisuifone - Gas Chromatograph (FPD)
Transfer the solutions from the dichloromethane extracts into the vials for the
automatic samples (HP-7673A). Set the syringe to deliver & ul. The standard
vials: should contain solutions of the standard 4-chlorobenzyimethylsulfone at
concentrations of 0.1, 0.2, 0.5, 0.8, 1.9, 2.0 ug/mlL. .
The GC column should be conditioned prior to sample analysis.

- " €. Thiobencarb Sulfoxide - High Performance Liquid Chrprﬁatography (PCD)

The autosamples should be loaded first with the hexane extracts and then the
dichloromethane extracts. An injection volume of 20 ul should be used. The
reference standard should be a 1 ug/mlL solution of thicbencarb sulfoxide freshly
reconstituted in 85/15 iso-octane/2-propanel. The coefficient of variation for
the reproducibility of the reference standard peak heights/areas should be =
10%. Linearity should be verified using thiobencarb sulfoxide standards at
concentrations of 0.1, 0.2, 0.5, 1.0 and 2.0 ug/mL; the response factors (response
equivalent to 1 ug/mL) should have a coefficient of variation  10%. -

" CALCULATIONS
A. 4—chlorobenzyimethyisulfone
' . A non-linear curve of peak area/height versus standard concentration (ug/mL) is
_ generated by computer using the equation: H
y = peak area/height
. x = standard concentration

' B A = constant (computer-generated;

y = Ax , initial value is 10) _
B = constant (computer-generated;

initial value is 1)

After the generation of the curve, sample concentration (ug/mL) is determined
by solving the above equation for x using the computer-generated values for A

and B:
x = (y/A)/B

B. Thiobenca;b and thiobencarb sulfoxide

4 . - ’ .
- sanple (peak area) '
ppb = ple (pe . x lug/mL x 2.5 mL x 1/500 x 163

standar: (average peak area)
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| . NOTE: The thiobencarb sulfoxide res;dues m the hexane and dlchlorornethane portions
should be added together. - . - ..°. R 1_‘_.:.‘ o ‘ g.‘g
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THIOBENCARB SULFOXIDE (1.0 ug/ml)
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