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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Thidphanate

MRID #: 434337-01
Matrix: Soil
Analysis: HPLC/UV .

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 v1a e-mail at

flynt.clizabeth@epa.gov.
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FURPOSE OF REVISION: !
o 4

+

A

!

L Tom&mmmm@mm:hnmmd
chromamgraph MBC, FH-432, DX-105, andmdmmgasmglemlyudmn.
Spedific changes are listed below.

a _Tozdemfyspenncbmdscxaecm:rﬂe,hydmchloncaadandsodnm
 paosphate that are used and to omit potassium hydroxide peilets and
pumhydrnndcmnmdmgmfmmtheﬂm.ﬂdmﬂt

b. maddthepre;:amuonofﬁN:ydrochlmcandandomtth-prepamonof
1L7M potassium hydroxide.

G Eanipment and Apparatns sestion: Tosnbsum:etheuseoxtheDuPom
Zorbax CN colomm for the .- wspher 60 RP-Select B column and Licrocart
44 guard colmnn.' To subsimte- the mylon 66 membrane filter Tor the
eﬁﬂmmmembmneﬂ:amedfnrthebuﬁerpremn.

- d Toxdennfythencwhqmddnmmgnph:ccondmonsmthem&mm

SectoIL

L

e -Tombmetheptepamonumwsodmphosphmbnﬁ:rﬁ:rthe o
0.025M potassiom phosphate buffer as described in B. Preparation of
Wm&mﬂﬂ&umm , .

£ Omit C. mmmmmofmemmmwm

Note: Method revisions la ..h-uugh 1f. were previously used for Tcusm set
mombers 16 ~ 20. T"- analytical mczhod used was refere:r.-.d on
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o : ' ' METHOD SOP DEVIATION

MORSE LABORATORIES PROJECT j: ML92-0299-AT0

PROTOCOL #: BR-9%92-30~1

METHOD #: SOP# Meth-S2, Revision $4- "DEYERMINATION OF THTOPHANATE

METHYL (TM) AND ITS MAJGR UZTAPOLIYES, ALLOPHRANATE (FH-
432), DX-105 AND MBC IN/ON goILw

' DATE: |°  October 14, 1993 . | :
SUBJECT: HPLC_ANAIYSIS: A. Liquid Chromatographic comnditions:
The detector wavelength setting is changed from 235 ma to .
280 nm. S -

- REASON:  As of 10/08/93, the Study Director requested the analysis

detector wavelength setting of 280 mm will be used for
the duration of the study. This was verbally auwthorized
by the Study Director via telephone on 10/14/93 followed
by written authorization on 10/15/93. ; ‘ .

. IMPACT o *

ON STUDY: It is felt that thisg deviation may bave a positize impact

on the study; however, the final determi-ation shall be
- made by the Study Director,

&n ~ (j&\_' NEEry
Susan Clark '

- . lLate
MORSE LABORATORIES, INC. _
Analytical Project Coordinator

%ﬁl@@ L a3
Gary L. Westberg ~ R sate .

MORSE LABORATORIES ¢+ INC.
Laboratory Director

c . . .

\)mm el : : -5 E
Jefinnie Wright _ Zate
ELF ATOCHEM NORTH AMERICA, INC. - ‘

Ctudy Director
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EIf Atochem Suxdy Number
BR-92-30 Page 5ST7

. SOP# Meth62, Page 2
3

Morse Laboratories, Inc. worksheets (ML120, 05/93) and Residue
Data Summary Sheets (ML143, 04/91) as Morse Laboratories, Inc.
SOP# Meth-62, Revision #3, with HPLL modifications.

nemezhoddcﬁaﬁonda:edMayI&MShasbeminunpomedimthisreﬁﬁm .
Spedfically, this deviation allows for the TM dilutzd fortification standard to be
prepared on a bi-weekly basis as needed. ' o

Step 6. of D. Solid Phase Extraction in the Sammle Analysis section describes in
greater detail haw to evaparate the sample extract. ‘

Added the word immediately” to the start of step 7. of D. Solid Phase Txtraction
mthe&mnlmmucdmmmtl;ereismdehymm&andm 7

NOTE: Dmingaﬂanalyscs.equivaiemzpparams,solvems,glasware.ormchﬁqns

(such as sampie ion) may be substituted for those-specified in the
"method uniess otberwise noted In the cvent an equivalent piece of
g;nipmmoraneqnivalenttechﬁque‘sused.itsusewmbedommdin




Acetonitrile (HPLC use):

‘Ethyl Acetate:
Reagents:
NOTE:

Acete Add, Gladgal:
Ammonium Hydroxide:
Hydrochloric Acid:

Potassium Phosphate:
Phosphoric Acd:

o-Fhosphoric Acid 85%
'(0.1N Phosphoric acid):

BIf Awochem Swdy Numnber -~
BR9230 Page 578 .

SCP# Meth-2, Page 3

REAGENTS AND MATERIALS:

Solvents: ‘.

NOTE: ,Sommudumammmdumdem_
o degassed by purging with nitrogen.

Methanol: *Resi-analyzed® 1T, Baker Chemical Co., Phillipsburg, NI
Methylene Chloride: ~Omnisolve”, EM Scicnce, Gibbstown, NI o
Cyclohexane: *Resi-analyzed® J. T. Baker Chemical Ca., Phillipsburg, NJ

. Accwniu'iic:

*Resi-analyzed” J. T. Baker Chemical Co., Phillipsburg, NJ

B & J Brand High Purity Solvent, Baxter Healtheare Corp.,
Burdick and Jackson Division, Muskegon, Michigan, 49442

“Resi-analyzed” I. T. Baker Chemical Ca., Phillipsburg, NJ

Reagents should be ACS grade or bem.r.}

*concentrated”, EM Scien.e, Gibbstown, NJ
(do not substitate) -

 “concentrated, reagent’, Fisher Scientific, Fairlawn, NJ

(do not substitute)

"oncentrated reagent, IT. Baker Chemisai Co, —
Phillipsburg, NJ - . -

“monobasic”, J. T. Baker Chemicai Co., Phillipsiurg, NJ

*concentrated®, J. T. Baker Chemical Co., Phillipsburg, NJ

“HPL.C-Grade", Fisher Scientific, Fairiawn, NJ

i



Water:
Sodium Phosphate:

Sodium Suifate:

Dry Ice:

ENf Asochem Study Number
BER-92-30 Page 579

SOP# Meth-62, Page 4

.

B&JBrandHigthmySolvun,BmerH&kthorp..

Burdick and Jackson Division, Muskegon, Michigan, 49442
(do not substitute) ‘.

"monobasic, monohydrate", J'l‘.BakcrdmmcalCo.,
Phillipshurg, NJ -

anhydrous (granular), Maﬂinchodt,PaﬁsKY

NOTE: Tk: sodiom suifate must be washed with
methy'ene chloride and dried prior to use.

for ice baths (crushed) and rotary evaporation

High purity helium and nitrogen gas for sparging safvents

Preparation of Reagents:
0.05N Phosphoric Acid:

0.1N Phosphoric Acid:
05N Phosphoric Acid:

6N Hydrochloric Acid:

3N Acctic Adid:

Addl.lm[.ofphosphoncaudmalhtervohmzmzﬂnk

ﬁnedwappranmdythree-qmaswnhHPI.CmDﬂme
to 1 liter with HPLC water,

Addz.ZmLofphosphoncaudtnallnevolummcﬂask

ﬂledwappmmmythreemmmm Dilnte |

tolhterwnhHPLCwa:er

' Addll.ZmLofphosphoncandmalhmwhmem:ﬂask
filled to

WWMMW Dilate
to 1 liter with HPLC water,

AddSOOmLofI-IPICwatcrtoalmmLmbAmmcﬂask.
DﬂmetolOOmLmthconemamdhydmd:loncaad.

Addl?ZSmLofmmxedmcandmallnz'

vohnnemcﬂaskﬁnedtoapp: titree-quanuswnh
HPLC water. Dilute to 1 liter with HPL.C

IN Ammopium Hydmde: MdﬁOmLofmnmmdammhydrmdewallmr

volumerric flask filled 1 appmnmelythree-qummth
HPLC water. DﬂmctolhtermthHPLCwa:.er

|,|.|




A

i (for the 15% Methanok:85% 0.025M Potassium Phosphate
Transfer Solution) . . |
1 Weigh 3.40 g of monobasic potassium phosphate into a wéighing vessel

r Transfer the potassium phosphate (KH,PO,) into 2 1000 mL beaker (containing a

stir bar) with rinses of HPLC water. Bring to a final volume of 1000 mL and place
on a stir plate until dissalved.

3.  Adjust to pH 3.50 (+ 0.05) with 0.SN phosphoric acid.
Zcansfer Solution

15% Methanol:85% 0.025M Potassitm Phosphate: 1‘70mLpreparad0.02$Mpouss:m ,
phaosphate (pH 3.5) mixed with 30 mL. methanol (alsouscdfnrt.heprcpuanonof‘
~ HPLC standard dilutions). -

Solyent svstems

NOTE: All solvent systems omst be degassed by sparging with nitrogen prior to each
use. : .

Extraction Solvent 1 - 3:1 MethanthN Acedc Add (v/v)
Extraction Solvent 2 - 1:1 Methanol:3N Acetic Add (v/v)
Extraction Solvent 3 - 3:1 Methanol:IN Ammonimm Hydroxide (v/v).

{2 Amino Solid Phase Extraction Column Elnting solvent: LT
50% cyclohexane:30% Ethyl Acetate:20% Acetonitrile

I'JJ

EQUIPMENT AND APPARATUS:

HPLC:. Spectra 100 UV/VIS detector ' '
SP8800 Ternary Gradient Pump equipped with SP4400
(ChiromJet) imegrator and SP8R80 Amtosampler (ail
mamfacnured by Spectra-Physics Analytical, Fremont, CA)

" Column: ' DuPont Zorbax CN (§ pm) 250 mm x 4.6 mm id,
: MAC-MOD Ana!yuc.zl, Inc.. Chadds Ford, PA



Cold Finger Rotary
Evaporation Sys_tcm:’

pH Meter:

1,2’ Amino Solid Phase
Extraction Colummn:

Vac Elut™ SPS 24:

Laboratory platform
. (reciprocating) shaker:

Glass fannel:
Centrifuge:

Ccnm't"uge bottles:
Glass separatory fummel:
Lvaporation flasks:
Graduated cylinders:

Brinkmannlnsu'umems,lm.meuxy,NYoréquinlm
gapableofaccu:atelymeasuring%?MpH |

.Mega Bond Elut" Reservoirs fitted with frits,

go;deleSA,Zg.(pmpachdbyVamn),VmHarbor_

sohdphasema:ﬁonvaammconecﬁonunitorequivzlem

E:erba:hModclﬁOOO,EbetbachCorp.,AmAxbor.m
100 mm

Wwammmommifugeboulsandapableof
ope:anngatZOOOrpm.

ﬂasZMmLapaczywithteﬂon-ﬁnedsaewoaps,Pyruor
tval . _ £

IOOOmLcapaatyeqmppedmthpolyethylenesmppers,mﬂ
1000 mL, 250 mL
assorted

Hot plate equipped with stirring mechanism

Magmetic stir bars
. (- ba;hs

Filters:

)

%f_g.uﬁ:c Nylon 66 munbrane filters, 0.45;;. Alltech Assodiates, Deerfield, IL



Eif Alochem Sndy Number
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SOP# Meth:62, Page 7
Wwﬂm@ Millipore 0.45% HV, Millipore CO!PeSO-@
Beakers: 600 and 1000 mL capacity 74-
Graduated, Class A pipets
"DisposablePasteurpipets‘

Volumetric flasks, Class A, assorted sizes
 Syringes, (microliter) assorted sizes, Hamilton Co., Reno, NV
Assorted laboratory glassware. |
Alpmimum foil | )
Amber screw-cap antosampler vials, Alltech Associates, Inc, Deerficid, IL
Aluminum waigh tins '
Glass wool, VWR Scientific, Bridgeport, NJ
Whatman #4, 9 cm filter paper, VWR Sciemtific, Bridgeport, NJ
Aualvrical balance: capable of weighing 0.0000 g for weighing analytical standards
W ‘capable of weighing 0.00 g for weighing samples and sol
T e |
15 mL, conical, graduated, glass
13 x 100 mm borosilicats glass calibrated at 5.0 mL



Eif Atochem Study Number
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9 SOP# Meth-62 , Page 8

L Thiopbanate Methyl (TM), Dimethyl {(1,2-phenylenc) .

bis(iminocarbonothioyl)}bis(carbamate) T
2 MBC, Methy! 2-bemzimidzzolyl carbamate

3.  FH-432 (allopbanate) Dimethyl{(1,2-phenyiene)
bis(iminocarbonyl)}bis(carbamate)

4.  DX-105, MethyIN-{2N"-methaxycarbonyithioureido)
phenylaminocarbonyl}carbamate .

NOTE: Analytical standards are available from Eif Atochem North America, Bryan,

Texas 77801,

-

' mmmmmmmmw

L

(&

ish
.

Correcting for purity, weigh 0.0100 g of TM, into 2 glass weigh boat and transfer to
a 100 mi volumetric flask using methanol. Prepare the standard solutions for DX-
1053ndFH-432inthesamemanne:. ‘ '

NOTE: Avuid gse of plastics for the weighing of compounds and storing of
reagents, The small amounts of plasticizers leaching into the sample
. wﬂlhsyeadet:ﬁnenuleﬂ’ectontheaﬂalysis.
Dilwte t0 volume with metbanol and mix by imverting several times. ' Final
conceatration = 100 pg/mi. _ . .

The concentrated standard sohtions remain stable at 1 1o 8 °C for two weeks, New
solutions should be prepared bi-weekly. :

EPreparation of MBC standard

l-l

'J

Preparea‘0.0SNsphﬁouofphnsphoﬁcadd(H,POmeeusedasthcdﬂnem

Comcﬁngfm'.puﬁty.weigh0.00SOgofMBCimoaSOmeakm Pulverize to a
fine powder with a small glase rod. Rinse the rod with 2 small amount of the dilute

phosphoric acid.



3.

A

PlaceasmallsurbarmmaSOmeuk:r add lo-mmLofthephosphoncmd
diluent and place the beaker on a heated stir plate,

Usmglawheaz(-ﬁ‘C),genﬂysurtheMBCforappmnmﬁdylSmmmmtnor
mﬁlcomplemlyd:solv&addmgaddmomlamcmofthedihmphosphmcand
as necessary.

Wash into a2 100 mL volumetric flask with the 0.05N phosphoric add Final
concemnon = 50 pg/ml.

The concentrated standard remains stable at 1 to 8 °C for four weeks. News:andaxd
solutions should be prepared on a monthly basis.

s

NOTE: Makzsubsequemdﬂnnonsmvolnmetncﬂasksmthappmpnmsnhmas

L

needed for fortification.

FH-432, DX-105 andTMdﬂn:edstandardsshmﬂdbepreparedonahx—weeHyhass

by dilution of the concentrated standard scintion with methanol Store at 1to § °C.

2 MEC diluted standard should be prepared on a bi-weekly basis by dilution of the
concentrated standard solnnonln O.IISN phosphonc acid. Store at 1 to 8 °C.

HPLCsmndardsshouldbepmpuedonah-weekiybambydﬂuuonofthcmmed
standard solution with the 15% methanol:85% 0.025M potassinm phosphate (pH 3.5)
transfer solution. Store at 1 to § °C.

HPLC ANALYSIS;

. A II -’Q . lo C.ll-- "

L Wavelength: 25 om

Mobile Phase: B: 1009 0.05M NaH,P
: C: 1009 Acetonitrile



EIf Atochem Susdy Nomber
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SOP# Meth 62, Page 10

-

Gradient Program:

I %B %C -

0 8 20

4 80 29 .
5 15 2 :
2 75 2

15 6 35

B 6 135

24 3 20

31 8 2

Flow Rate: 0.8 m /rmin.

| Injection Valume: S0 nI.

B.
a.ndplaaeonas&rpla:.emnildisoh':cL, ‘
3. - Adjust to pH 3.50 (£ 0.05), with 6N hydrochioric acid added dropwise.
4. Fﬂterthebnﬂ'erthmughanyidnﬁmmbme.MSuﬁ!mr(usinganﬁﬂipore
' vacuum filter ). |
SAMPLE ANALYS]S:



3.

- .

Weigh 1G.% g of randomly sampled soil into a tared centrifuge borle (200 mL
" capadity). - .

&rmm&mmmmummmin
mcmcﬁonboﬂebyapplyingaknﬂwnvohmcamimofthe
ﬁnﬁﬁaﬂmmdardomthempiemix.

Place tae extraction bottle into anice bath (appraximately 4 °C arless). Add
lmde'mdmsohml(SlecthnolsNAceﬁcAdd).

Puige any air from the extraction bottle (~3-10 seconxis) by carefully directicg
a stream of nitrogen irto the botle. Avoid schshingeon:engurinsetﬁug

Shakcthemledmbotﬂe(plaudonitsside)fnrtenm&g
a reciprocating platform shakee . '

W@cmmmmhmmﬁgmmsma:
appraximately 2000 rpm. :

Decant the supernatant to 2 600 mL beaker. |
Place the extraction bottle back imo the ice bath. Add 100 mL of extraction

salvent 2 (1:1 Methanol:3N Acetic Acid).

NOTE: *  After adding 10-20 mL of exracrion soivent, tap botle geatly
10 resuspend the pellet. _

Repwthemacﬁonandmiﬁ;gaﬁonasauﬂinedhswps4dnw§:i
mmbmmgmemmmmmsoomm ' -



. Appendix V

‘ _ - Copies of: _
Morse Laboratories, Inc. Method SOP# Meth-62, Original, "Determination of
Thiophanate Methyl (TM) and its Major Metabolites, Allophante (FH-432), DX-105 -
: . and MBC in/on Soil" ' - . .
Morse I.aboratoriﬁ, Inc. Methbd SOP# Meth-62, Revision #2, 'Detcxm.maunn of _
Thiophanate Methyi (TM) and its Major Metabolites, Allophanate (FH432), DX-105
. S and MBC in/on Soil” S . .

Morse Laboratories, Inc. Method SOP# Meth-62, Revision #3, "Determination of
Thiophanate Methyl (TM) and its Major Metabolites, Allophanate (FH-432), DX-105
o " and MBC in/on Soil" R

Morse Laboratories, Inc. Method SOP# Meth-62, Revision #4, "Deterimination of | : _-
iophanate Methyl (TM) and its Major Metabolites, Allophanate (FH-432), DX-105
' and MBCin/on Soi® . | | |

. Authentic Capy of Method (SOP) Deviation, dated 05/18/93 10
- Morse Laboratories, I_nc. SOP# Meth-62, Re_w'siop #3‘ ‘

Authentic Copy of Method SOP Deviation, dated 10/14/93, to
Morse I.abora_tories, Inc. SOP# Meth-62, Revision #4 '

o




