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ENVIRONMENTAL CHEMISTRY METHOD

.Pestcide Name: Thiram

MRID #: 447245-01
Matrix: - Water
Analysis: GC/FPD

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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'DETERMINATION OF THIRAM IN.WATER -
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. MORSE LABORATORIES, INC. .~ .~ . SOP#_Meih-95

_Re\{i's'iou _#2 - Date .07/96:
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_Redsqn Jor Revision:* . To prox ide for the preparatton and use of thlram standards as
B T solut10ns in acetomtnle T .
PRINC‘IPLE TR

, .Thlram present in the samplc is converted to CS durmcr reactlon w1th HC]/Stannous
- chloride reagent | at 100°C'in a sealed reaction v1al “An- ahquot of the headspace s . .
mJected intoa gas chromatograph where the sample TESPONSES are compared to a i *

thiram standard smﬂarly prepared and 1n_] ected The hmlt of quantxtauon for thlram

L

-Durmg the conduct of this analysns equ:valent apparatus solvents glassware, or

* techniques (such as’ sample concentration) may. “be-substituted for those: spec1ﬁed in

3.0

| 'APPARATUS AND EQUIPMENT

this method except where. otherwise noted. In the’ event an equivalent piece of

. equlpment or an-equivalent technique is used its use w111 be documented in the study
records when appropnate ' :

\

f ‘Balance: o N Analytlcal balance capable of welghlng to :tO 1 mg

o

" Reaction t/ials < . . 160 mL equlpped for crimp seallng with Teﬂon—hned

* septums, Pierce Chemical Co., Rockford, IL. 61105, cat
#12995 (listed as 125 mL in catalog) :

Crimp seals -

with Teflon- : ' ' B o
lined séptums - ‘ Pierce Chemical Company, Rockford, IL 61105 -
oo Teflon/Silicone Disc Septums cat #12720 ~
Aluminum seals (20 mm) cat #13214 -
Crimper - - Wheston Instruments, Millville, NJ, part #224303

-
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 SOP# _Meth-95, page2

' Water.iB ath -

’_Gas;(.flirot'lia_tograph S o Mlcrotek MT-220 or equwalent w1th a ﬂame photometr:c L

detector in the sulfur mode R
Gas Chromatographxc : :
- Column- - 6! x 174" 0.d.x4mmi. d glass column packed W1th 28% :
S L o Pennwalt 223, + 4% KOH on 80/100 Gas Chrom R or.
LT equwalent e T el '
S SRR ‘; -.j,l DA v et RO
i Gas tlght - Qo

'.j,syrmges-- S

- Magnetlc Stu' Plate w1th stlr bars

. "Au-pettor

"_élo so 100 230 500 1000 2300 ,uI; Harmlton-» o x
' 'r:i':?_'--_-"f -Reno NV : . e

: '.\-' '

oo iAdjustable e, ST
- pipettes - . . Americanr SMI - "A1rpettor Smentlﬁc Pgodubt:ls;-- ’

4.0

' Sunnyvale CA 94089 or equ1valent - T

Plpettes:_q ‘50 200 ;.tL volume range cat’ #P5086 2
Sl '_’_‘200 1000 ,uI., volume range cat #P5086—3

R Tipsi® . - 2- 200 ,uL cat. #P3059 37 (Baxter)
S - 100-2000 4L cat. #P5059-801 (Baxter)

.Glass plpettes = ClassA graduated 25 mL
‘ REAGENTS AND MATERIALS

- Thiram: - o nAnaIytlcal grade . - i

. f

. GLC Column Packing- . | 28% Pennwalt 223 +4% KOH on 80/ 100 Gas Chrom R,

Alltech Associates, Inc., Deerfield, IL 60015 or
equivalent C . C .

‘Note: The PT 28% Alltech 223 column is eqmvalent to
~ - the Pennwalt 223 column :

. EDTA (tetrasodium) -~ over 98% purity, Malllnckrodt, Paris, Kentucky 40361

. 8
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: .'LE'DTA' S_olution'— : -VIO% (\\/v) in bo:led detomzed uater o
. f{ydroexhlorie_ Acid- - " rcomentrated _JT Baker Chemlcal Co Phill-ip-sBor'l‘g,- w
- ‘Stannous Chlorlde— o analyttca] grade, EM Smence Glbbstown NJ 08027
. ‘Carbon dlsulﬁde - ;_'reacrent grade J T. Baker Chermcal Co Pht]llpsburg,NJ
| v 08665 L T A
Methapof.— s .-‘-‘.-‘ 3 ':_‘:nanograde rJ T Baker Chemlcal Co Phllhpsburg, NJ
T " ' ‘ ‘: - . t _' {;.- ST B Wy i 5
- sHe'jé‘a'ne-(_ [ , " *,nanograde J T Baker Chelmcal Co Phllltpsburg, NJ

s
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=SAMPLEPREPARATION . o - S

Acetonitrilé - " ;- Pestlc1de reSIdue grade R A

'f. F

L HClIStannous -chloride"reagent - 8N 3%; weigh- 3 6g SnCl2 (HZO)2 into & 100 mL 3

-, volumetric flask. Add 64 mL concentrated. HCl. -
QS to 100 mL w1th b01led deromzed water ‘

!

Samples are qutck thawed usmg a water bath at temperatures up-to 40°C Process .
samples immedtately followmg completion of the thawmg procedure L

| -STANDARD PREPARATION

Carbon dlsulﬁde (CS,):
1. 100 ;.LL CS, is dissolved in 100 mLhexane . R ’

Cl

2. 4 yL of the 0.1% solutlon is placed in a reaction flask, which is immediately

. sealed and heated to 100°C to allow all hexane and CS, to equilibrate in
headspace :
Note This standard is used to locate the gas chromato graphlc CS response
the first time this analysis is attempted: Thereafter, -given similar
column and GC conditions, only the active ingredient standard needs -

to be prepared.



6.2 Thiram

“

'

‘ _Two methods are prowded for the preparatlon of t‘mram standards used fOr T
_ . ‘ fomﬁcatlon and mstrumental analySIS purposes. “One produces an: aqueous suspensmn. et
. . and the'other produces a solution. Both methods are suitable for the analy51s of ﬁeld:_
o A o ‘samples -and the preparation a and analysxs of" concurrent QC fortlﬁcatlon samples -

_ L However only the standard prepared as an aqueous suspensron is: smtable for use
P o fxn .the preparat]on offorttﬁed samples mtended for Stabllll} assessment (ﬁeld or .

4.

5.

~ Note: Two 675 1L aliquots can be used in place of 1.35 mL.

Iaboratory)

i L i
r': . AT

Insert a magnetlc st1r bar in the beaker contalnln g the aqueous suspensmn and

place on a magnetlc stnr plate Homogemze the thlram suspen51on for 10
mmutes BT «_ N . P o

2 i

N ote. The resultmg suspenszon (100 ug/mL) must be homogeneous and
devoid ‘of heavy. partlcles "All subsequent ‘dilutions must also, be,
mamtamed in a constant suspension by stu-nng with a magnetlc st1r bar

in a similar fashion as the stock suspensmn oy

Whlle ‘thie’ suspensmn is being. homogemzed remiove 10 0 mL w1th a
graduated pipet and dilute to 100 mL with boiled deronlzed water

Note.- 10 mL aIlquot must be w1thdrawn qulckly and accurately on first
‘attempt. If the initial withdrawal overshoots or undershoots the 10 mL

'SOP# - Méth-95 , page 4

Usmg a 100 mL volumetrlc plpet dehver 100 mL bonled delontzed water
(cooled) into the beaker conta1n1ng the thu'am standard - , SRR T

mark, the withdrawal procedure must be reinitiated. This producesa =

10 pg/ml solution. ~ - . l

An instrumentation standard with a 0.1 ,ug/mL headspace coricentration is
prepared by adding 1.35 mL of the 10 ,ug/mL suspension (usmg an Alrpettor)
to a 160 mL vial.

0
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Both standard preparatlons detailed above are mtended for analyses 'with a limit of ,
quantitation of 3.0 ug/L. Instruméntation standards -of dlffenng concentrations may be:

. Brmg to volume wrth acetonrtrxle and mlx to dlssolve ThlS produces a

UCB Study 95049 Turf and Bare Ground D1551pat10n ‘
: e A Page344
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Add8. 65 mL 10% EDTA solutlon and 15 mL HCUStannous chlonde reagent :

to the reaction v:al ‘and. 1mmed1ately cnmp seal.

Y-
-

- React contents of vral in- the sariie’ fashton as samples as drscussed later Use
K thls standard for gas chromatography : C e

‘N ote:: Based on the stabrhty of thrram in water su5pensron (<3% deoradatlon '

in 30 mmutes), all manipulations wrth suspensmn standards must be
completed wrthm thrs tlme frame K E

o

..;‘

6 2. 2 Preparatlon of thn‘am standards as acetonltrrle solutlon N SR A

N Correctmg for purrty, wetgh 10 O mg actrve 1ngred1ent of a thlram analytlcal
standard mto a glass wel gh boat then transfer to a 100 rnL volumetrlc ﬂask

IOOug/mLsolutlon S TR

.

5 . - o B o
‘

) Transfer 10 0 mL of the 100 ,ug/mL solutron wrth a graduated p1pet to ‘a 50 mL - ' _
- volumetnc flask. Bring to volume with acetonttnle Mlx well Thrs produces N

.20 ;.zg/mL solutlon

. PR . .
L o

An 1nstrumentat10n standard wrth a- 0 1 ,ug/mL headspace concentratron isT
2 ‘prepared by addmg 675 ,u.L of the 20 ,ug/mL suspensron to a'160 mL reactron N
‘vial. : j .

i

‘Add 10 0 mL 10% EDTA solution and 15 rnL HCl/Stannous chlonde reagent'
‘to the reactlon vial and 1mmedtately cnmp seal

React contents of vial in the same fashion as samples as dlscussed later Use-

thrs standard for gas chromato graphy

prepared to enable the analy31s of samples with llmlts of quantitation other than 3.0 p:g/L
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SAMPLE FORTIFICATION

'.1‘7"

Spike: samples are fortlﬁed at the ‘correct level by’ addmg the appropnate
volume from either the 1.0 pg/mL 10 ,ug/mL 20 ug/mlL or 100 ug/mL

- fortlﬁcatlon suspensron or solutlon as appllcable

| , Note RegardmCr szwpenszon standards, 10 y.g/mL is only prepared it
" necessary.’” While the 10 ug/rnL suspension is béing homogenized,

remove 10 0 mL and d1lute to 100 mL wzth bo1led delomzed water ‘

_When usmg suspenszon standards only. plpettes or‘ "Aupettors" should be . -
employed to add- the fortlﬁcatlon solutions to the sample DO NOT. USE L
. MICROLITER SYRINGES ) .

PR B

Using a 25 mL graduated plpet place 20 0 mL of thawed water sarnple mto a
160ereactlonv1a1 e S ST s

L -

Fortlfy the. splke samples with the appropnate concentratlon When usmg

‘ swpenszons aliquots are removed: only while the suspensmn is bemc actlvely
‘homogenized. : L '
Use: volumes of no greater than 1 OmL when fortlﬁzmg w1t‘n solut:on standards '
- ] .
5. Add 10% EDTA solution to make a total volurne of 30.0 mL (sample plus '
. fortification solution plus 10% EDTA SO]UthIl inclusion- of- fortification -
solution volume only applies to use of suspension standards) See D:scussxon,
. - . Section 11. 0 - :
6. Add 15 0 mL HCl/Stannous Chlonde (8N/3%) reagent Immedlately seal
7. Treat as samples from this pomt on, heatmo the’ fortnﬁcat;on at 100 C for the
same time as the samples - :
SAMPLE EXTRACTION
1. Using a 25 mL graduated pipet, place 20. 0 mL of thawed water sample 1nto a
160 mL reactlon vial. ‘ '
2. Add 10%EDTA solutlon to make a total volume of 30.0 mL (sample plus 10%

EDTA solution). Volume of 10% EDTA added is typically 10.0 mL.

L T e ;

AL B L T T e S R TR NP S s - S .

At A LT R LR LR IS S ) R e A oS I R
. ‘. 7‘ B B ;‘.\ A _‘:'.: A B M .
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Add 15.0 mL HCl/Stannous Chlorlde (SNIB%) reacent Immedlatel) seal the

3.
‘ reaction V1al
- Place vnal in bmlmc waterbath for a total of 2 hours hand—shal\motuals

o approxn'nately every’ 5 minutes for the ﬁrst 30 mmutes then every 30 mmutes

. for the remalnmcr 1% hours _— -

| 5. - 'After reactmn mamtaln sample at 100 C in’ the waterbath durmo GLC
T analysns , : ‘ :

X GAS CHROMATOGRAPHIC ANALYSIS _ }}- s R

The followmg column and cond1trons are suggested Other columns that exh1b1t

proper analyte chromatoaraphy and resolutlon from mterferences may be used when

‘ _;_.necessary ST ey R

._ -."‘Co_himn:‘ ‘ ) 6' ‘A" . d glass column packed W1th 28% Pennwalt 223 +4% o S
' T KOH on 80/ 100 mesh Gas Chrom R . '
N ' I - . ‘ N A . !—r— .
Cayrier Gas: '+ 'Nltrogen at. 45 mL/mm
" Temperatures_:' s InJector - 210 °C oo

92

1..

Detector: - - 160 °C - A
Column 125 °C 1sotherma1 _— LR

Inj._ection Yoldme: Varlable Inject 2 1000 JuL of airspace from samples inito GC

' using almght synnges Compare sample responses to those .
produced in the standard curve. :

'Retent-ion Time:' :~2.0 mmutes Ce
Callbratlon o | - , - .

-'Prepare a 4-pomt standard curve by m_]ectlng 0.3 ng through 2 5ng (3 ,uL

through 25 pL of a'0.1 ug/mL headspace concentration standard) ‘of thiram.

‘Note: 2.5ng may produce an off-scale response on.some FPD detectors due

to their inherent differences in logarithmic résponse:. In such cases,
inject an amount of standard which produces approx1mately a 90% full
scale deﬂectton (FSD) as the hlgh point of the curve.

(3
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I 2. Inany'case, 0 3 ng, representmg a2. 16 ,u.g/L response when 800 [.LL ofsample
A is injected, must be mcluded as the Towest point’on’ the standard curveand ,
‘ ' ~ ‘should produce aresponse peak hei ght ofat least 5 mm. Identification of the . -
e peak produced by the thiram standard as CS; s, achteved by demoustratmcr its:
o e retention time to be,identical to that of the peak produced by an, mjeetlon of -
‘ CS, standard. This 1dent1frcat10n process needs to be condiicted only:if- the
CS2 retentlon ‘time needs’ to be'identified- (i.e.; when anew GC ‘column’ is :
. employed or mstrument repau-s whlch rmght have affected retention tlme have S
' occurred) o e S S g e ;

Lt e 2 Pnor to analysrs make several mJectlons (10 100 ;.zL) of the thrrarn standard e
Fon (for example 0. 1 ,uc,/mL headspace as approprlate) to' sensmze the column for' ; f SRS
\ ' IR h: e - f “_‘, N CSz. - i v .,_‘ IR Lo o . — ‘ﬁu S -‘..,_. L j.
o, ,',_ T . " . FEENE : 1 '/ -',_u _' 7 . . ", ,“., :l . L ;| .’ i .: . t" "".r o »:" ': . a ‘:. R :‘ :
3. The column and coriditions stated in the method have been satlsfactory for the- -

C e T © . matrix being analyzed:" The specrﬁc colurnn packmg/coatmg, carrier: gas, . :
R "column temperature and flow rate listed dre typical conditions for this analysrs RO
“Specific conditions: used will be noted on each ch.romatograph1c run and wr]l

'_ not’ othenwse be documented R R . R

10:0 CALCULA'TI_ONS S U
! Calculatxons from the mstrumental analysrs are conducted usnng a vahdated soﬁware
apphcauon to generate 'a standard curve based on nonlinéar regression,, The data"
points for analyte concentration (ng) and peak response (mim) are obtained from strip’
chart recorder—generated chromatograms. All standards injected for the standard
- curve and their correspondmg peak herght responses are entered into the program.”

A power series equatlonrrs used to- determme unknown X values when g1ven the y
value. The equation that defines the curve produced when a logarlthrmc relatronshlp
exists between concentratron and peak responses is: e
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'wnere:‘ ' ’ 1 : | '
Y. L= peak helght response (mm)
X .= nanooram found for the peak of lnterest
a and b = varial:ules dependent on dafa pmnts enteredl - _ ~v

The calculatlons for ;.zg/L found and percent reeover} (for fortlﬁed samples) are: . '

-{',

1. The amount of Thiram (in: ;.zg/L) found 1n the sample is caICulated accordmg

to the followmg equatlon BT PR Ve
Vit L L i '
: :wher.e:_ " |
ng found | S . =" ng found calculated ‘via a so&ware
B P program
flnal,ﬁolu_me (nle = headspace volume of sarnple contammg
- N IR - reactlon V]al (115 mL) -
o .sa'mple l}ol.l (mL) o - = | volume of sample analyzed in mL
.‘injeetlon v'ol_ume (L) = uL amount of sample 1nJected into gas
' ‘ S IR chromatograph
.. 1000 ,u.Ll/mL S = conversion factor
I #g;/ lOOO ng E = 'conVersion factor .
1000 mL/L | = con'uefslicjn factof

P

{
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o S The percent recovery for fort1f' ed control samples 1s calculated as. follows
., PRI . : i Re'co'tt“erj’ _ ‘u.g/L jbund in forty"‘ ed canrro! ~ ,ug/L found in conrrol % 100 _ ;
S b : P PR g/L added toA - . .
110 DISCUSSION U e

e 8 o The gas chromatooraphrc method descrlbed herem has a lnrmt of quantltatlon o L

Lo, L . ey S . Tt . . L LAY .
[ . . . T : i " . ' ;

The use.of Teﬂon lmed rubber septums 1s acceptable fbr temporary storageof -

L - o "7 . Standard curves are prepared by mJectlon of varlable volumes of a smgle
ER o e - standard Preparatron at a concentrationof- 0.1 !J-g/ mL headspace (or oth i

~ .- B A

headspace concentrattons as appllcable) e L

N . T o el PR M
! . i e et B T el o
. J . T .

,'-.‘ L, e e Sarnples must be lcept frozen at all tlmes untll qulck—thawed for removal ofu .

5 .
.t.-f. P

o sub Sample forextractlon T T U S

'Y - .
[ ' [ . ! . . v

. Samples must be reacted in a tlmely manner followmg addmon of reactlon -
reagents. Once reacted, the samples (now contammg in the form of CS, any -,
- thiram‘that may have. béen present) may be stored at Toom temperature
-overnight. -Simply reheat’ the Samples the followmg day at 100 C for"'
approx:mately 30 m1nutes thh shakmg -

o When the volume of fortlﬁcatron solutlon added to the reactlon v1al is less than .
1.0 mL, the volume of 10% EDTA added to obtain a final headspace volume
* of 115 mL is not adjusted to account for the addmon of the fortification
solutlon . :

The addltton of less than 1 0 mL of Solutron Would account for at most 0. 87% .
of the total volume of headspace. It is-felt by Morse Laboratories, Inc. that
this- percentage is insignificant and subtracting the fomﬁcatlon solution
volume from the volume of 10% EDTA to be added is not. necessary

- -
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“ L o - . Method MOdlﬂCﬂtIOnS b) Morse Laboratorles I_nc to :'f,-

R L Method SOP Meth 93 Rewsron #2
- E
. . 6 2 1 Preparatron of Thlram Standards as Aqueous Susnehsrons '_ _’ ) s
o Lo S _Step, 5 o An mstrurnentatron standard w1th a 0 1 ,ug/mL headspace concentratlon :
o T is’ prepared by addme 1.15 mL ofthe 10 ,u.g/mL suspensnon (usmg an -
o ST alrpettor) toa 160mLV1al S oL T o !
o T Note T“o 573 ;.zL ahquots can be used in place ofl IS mL _
g Step 6 Add 8 85'mL 10% EDTA’ solutlon and 15 mL HCl/stannous chlorlde -
reagent to the reactlon vial and 1mmed1ately crrmp seal. . L

) Reason for- Modrf' cations; To standardize’ the headSpace volume to l 15 mL for the,
samples being analyzed and the mstrumentatlon standard prepared for analysis. of
those samples. o ST 7720 ’)

/.C,'L“'z”-" /35
] 2T . '
' / /3_1. v
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