Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Flumetsulam

MRID #: 419521-07
Matrix: | Soil =
Analysis:  GC/MS

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is nof 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 Ellzabeth Flynt at 228-688- 241 0 or via e-mail at_

flynt.elizabeth@epa. gov
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Title: DETERMINATION OF RESIDUES OF DE-438 IN SOIL BY CAPILLARY
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e T This: method was not developed under Good Laboratory Practice e
: Requirements as identified in 40 CFR 160.12. However it was
developed in the spirt of Good Laboratory Practice standards
and all records are on file for retrieval. Also the Validation
procedure conducted by a second laboratory was conducted under
GLP.
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© SUPERCEDES: NEW  °

DETERHINATION OF RESIDUES OF DE-498 IN soIL
BY
CAPILLARY GAS CHRCMATOGRAPHY/MASS SPECTROMETRY

E. L. Olberding, D. R. Foster, B. J. Harnick, and J. L., Balcer
Formulatior~ and Environmental Chem!stry
; . DowElanco . . .
) . ‘ : ‘ Midland, Michigan 48641-1706 ' :

1; Scépe'

This methed ls applicable for the quantitative determination of
DE-498 {N-{2,6-difluorophenyl)-S-meihyl=1,2 4-triazeleo-{1,52]-
pyrimidine-2-sulfonamide) in soil at. a validated lower level af
quantl*atlon of 2 5 ppb

»

. AN A
rsu; CH,
F H _ AR : : :

. N=(2, 6-d1f1uoropheny1}-J-Methyl 1,2, 4- trlazolo {‘ Sa]- ) : ;
w0+, pyrimidine-2-sulfonamide (DE-498) = - . ’ Lo

2. Principle .
DE-498 residues are extracted from soll using a 90% acetone' ‘ N
10% 0.1 N hydrochloric acid solutlon. Following evaporation of <na
acetone. the sample !s dlluted with 0.005 N hydrochloric acis a=z
purtfied using a Cis solid-phase extraction (S-P-g). The eiuen:
) .~ froem the S-P-E is evaporated to dryness, and the residue : S
. reconstltuted with acetonitrile. The sample s then deriva:ize=
. with methyl lodide to form the N-methyl derivative. The-
. derivatized sample solution is evaporated to dryness, reconsiitozas
_with toluene containing il-di-aethyl DE~498 as an Internal standa-=
ard analyzed %y capillary gas chromatography/mass spectrome:sy SIS

‘Page | of 19
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EFFECTIVE: April 29, 1991 ACR %: 91.3
3. Safety Precautlons
a. Each analyst should be acqualnted with the potentlial hazards of .
the reagents, products, and sclvents used in thls aethoed before :
- commencing laboratory work. SOURCES OF INFORMATION INCLUDE: :
. - MATERIAL SAFETY DATA SHEETS, LITERATURE, AND OTHER RELATED DATA.
- - ’ Safety informatlon on npn-DowElanco products should be requested
: - e - from the suppiler. Disposal of reagents, reactants, and
solvents must be inicompllance with local, state, and federal
laws and regulations..o Sl
I [ we we )
b. Acetone, acetcnitrile, aethanol, methyl-t-butyl ether, toluene.
and triethylamine are flammable and should be used in well~
1 . e .e....ventllated Areas away from ignition sources.
; TIUN e Equipment T T AL EAD “u .
. o .. .- 3. Gas chromatograph, Model 5890A, Hewlett-Packard, Avondale, PA C
G b . Voo Ll LT S S 19311.»'1 RIS u,j‘. v e .
TP AP oL I ORI MR S ) B F A e 173 .
: .,.B. Autopatlc sampler, Model 7673A, Hewlett-Packard. Avondals, P4
:B‘T£~I‘ PEL '—1'9311!" L I . )
L}
. .
c. Mass 'selective detector, Model 5971A, Hewlett-Packard, Pale
Alto, CA 94304. el T
S gTITTRIE LAY T4l C Mass spectrometer data system, Model 59970, Hewlett-Packard, :
P T R N Y ”Palo-All‘.o'. CA 94304. o '. - ‘
Brobvel s e ba g 0 lier e e 0 ot o
e. Balance, analytical, Model AE200, Mettler Instrument Corp..
Hightstoewn, NJ 08520. v
,:f‘t;_.‘..aalanc'e.t;b’a_?. Mode. BE2440, Mettler Instrument Corp.
i N - . s i .
e g] Centrifuge, 'with head to accomodate 10-dram vials, Model
L Centra-8, ,Internaticnal Equipment Company, Needhas Helghts. MA
02194. ,
mli e e loo-n 5 [-he -Deslecator, (250 al[.D.uith Orierite adsorbent, Catalog Number
v &'+ .08-395E,  Flsher Sclentiflc; Pittsburg, PA 15219,
1. Evaporator, N-Evap, Model 111, Organomation Assoclates, Inc.,
South Berlin, MA 0154_9.j ER- . _
. . . Set at a water bath temperature of 40°C and a nltrogen flow s
nm o e R DL Drate of 200 al/min: "0t
S e P A L R O o ‘ . ‘
T ortaedies g 000D g3 Oven), Model: 0\{-'4'90»\-'21’31\:9‘;51 Electric Company, Blue Island, IL S
Slvde e Lot sl ‘: 60806, - - ' ‘ 4:‘ Sho
et " A .,T..‘,J""a'-.. e RIS Y Y ’1“... Sta Iy
Tei eowoidbt s P08 Lyl Shaker, varfable-speed reciprocating with box carrier,
Ta el MO ST Model ‘6000, Eberbach Corp., Ann Arbor, MI 48106.
LY S O T N STV e T T e : '
oS T bmmrdmo oo Wit 1UltFageniée bath, Model 1200, Branson Cleaning Equlpment Company.
- YLl L L A LD "‘“Shelton-. CT 06484, - —_T.
nr e 0:‘ Page 2 of 19 _ . /
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“m. Vacuum manifdld box, Model spe-Zl ., T. Baker Chellcgl Couﬁa.ny.,

Phllupsburg. NJ "08865. . o )
. Vial crimper, Part Nuaber 8710-0979, Heulett -Packard, Avondale,
' PA - 19311: |
. Vortex nlxer. Hodel G-SGD Sc!.entlflc Industrles, Inc .

Bohemia, NY [ 11716.

5. Glasmre and Haterlals .

.

Column, capulary das chrc-atosraphv. Durabond-17 11quid phase.
10 m x 0.18 am 1.4., 0.3 ;= filn thickness, Catalog Nunber 121-

‘_1713. J&H Sclentiflc, Folsou. CA. 95620. oo

Colunn inlet liner, deactivated, Catalog Number 5181-3315

‘,Heulett-?ackard Avondale. PA 19311,

i

Column, Cis S-P-E, Catalog Hunber ‘7020-07 J T. Baker Chenlcal

. Company. {(Note 16.b)}

Cylinder, graduated, 2000 ui, Catalog Nunber 131—90“8 National
Sclentifiz Conpany. l.awrencevule. Georgia 3024S. .

Dish, uelghlng. Catalog Mumber 08-732 Flsher Scientifle.

.-- Gag, helium, 99 9952 purity, Scott Speclalty Gases, Troy. MI

48083

o

,\Gas. nitrogen. tech.nlcal nade. Scott Speclalty Gases

Ho!.sture trap, Catalog Number 7971 ('.'.hrolpack Inc., Raritan, NJ
08869. (Note 16.¢.) . g

' Charcoal scruhber Catalog Number 79?2. Chronpack Iac.
i(Noteisc) , . S

; . : - i

-rOx'ygen trap, Catalog Nusber 7970 Chrompack, Inc. (Note 16.c2.)

Syringes, 10, 50, and 500 uL. Model 700 Ser:es Haailton
~ Company, Rgno. NV 89520

Vials, 2 dran. with poly{tetrafluoruethylene) Ilned screw caps,
- Catalog Number B7800-3, htloml Scienuflc Co-pany

Vhls. 10 drn. with poly(tetral‘luoroethylene) ~linéd screw caps,
Catalog Nu-ber B7800-6, National Sclenuﬂc Colpany :

Yials, autosampler, 2 alL, Catalog H‘unher thl ‘2, Natfonal
Sclentlﬂc Coupany . .

‘Vlal seals, Catalog Nu-ber Ca011- IA Natlonal Scientlflc

Co-pany

]
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ﬂ. . . . e et i . : ' #
T ., 6. Reagents and Chemicals- I ) o
. : . - — n - . ., . oy
Ta. Acetqne, acetonitrile, methano],

L Bethyl-t-butyl ether, and
.. " toluene (Dptina‘:l;‘l'qde).‘ Fisher Sc .

tentif)e.

b. Hydrochloric acid, 0.1 N, reagent grade, certifjed
M T ‘eoncentration, Fisher Sclentific, .

c. Sodium chloride, ACS reagent 8rade, Figher Sclentific.

d. Hydrochloric acid,.0.00§ N.-. °

. Prepare by diluting SO sl of ‘0.1 N h

: _ L ydrochloric acld to volume
L , An a 1000-aL volumetr)c flask with d

1stilled/delonized vater. —

" "¢ "Sodlun chléride, $X (wrv). .

_ "+ . Prepare by_' dls's:érgv!_.ng_,‘spw_grus of sodium chloride in distilleds

.. delonizéd water'in-a 1000-mlL volumetric flask. Adjust to volume
with dlst_;]l.lg_d/c!qioq‘i_zeq water. ' :

s Tatals

£. 90X acetone/10% 0.1 N'hydrochloric acid solution.

.. v - Prepare.by pouriag 200 sl of 0.1 N hydrochlortc actd into a
. ; ggoo-pL._gtlgmted cylinder. Add 1500 i of acetone. swirl the
) cylinder, and allow to equillbrate

to room temperature. Ad just
‘. to v‘llgn_e' with acetone. .
. . 8- Methyl lodide, minimum 99.S% purity, Catalog Number 28,956-6,
o ‘‘Aldrich Chemica}l Colpany.'uﬂllwaukee. 'HI_ 53233.

, D. Methyl fodlde, stable-isat

thyl, ope "labeled, '*tDal, Catalog Mumver o
| 29,675-9, Aldrich Chemica | ‘

eal Conpany.

1. i‘rieihyi;lipe. ainisum 9% purity, Catalog Number 13,206-3,
Aldrich Cheaical Company.

v
Aoy -

: I R R )

ST 5. ater. distilled/delonized, Corning MEGA-PURE St111, Model . "o
MP-12A, Corning Glass Works. Sclence Products Division, Corning, A

- NY 14831, - . T ' *

T

| - ke Standnrgl:, T .
S N~(2, 6~d1f liorophenyl )-5
Pwlnldlne-z-sultomig_g
RIS I A T N

-wethyl-1,2,4-trtazolo~[1, Sa]- o
..(DE-498), analytical standard.®

SPTUREETIPE N SR PR SIS PEE
P20 . -

2 Obtain from Sample Coo-rdi;ntor.
H_Idla_nd. Michigan 48641-1706.

DowElanco, P.0. Box 1706,

. Page 4 of 19
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7. Péepar‘atton of_ Standards

a.’

Preparatlon of Callbratlon Standards/Splklng Solutlons

{1) Dissolve 0 100G gran of DE 498 analytical standard 1n

;acetone in a 100-el volumetric flask. Dilute to volume to

{2)

(3)

obtain a 1000 ug/uL stock solution.

Dilute 5 ai of the above 1000 ug/mlL solution to 1000 L wizth

acetone in a '1000-aL volumetric flask to obtaln a 5 0. ug/nL

(5.0 ng/ul) inltial 'solutlon.

Solutions for spiking soll samples are prepared by dliutlng

the -init{al solution from Section 7.a. {2} above with acetope

as follows:

" Allquot of Final Soln.

_ Splklng Solp. 'Equivalens
- Initlal Seln. . - Volume Final Conc. Sample Cone.
aL al ' ng/ab b
. 5.0 2000 . 12.5 2.5
10.0 2000 25.0 .. 5.0
20.0 , 2000 _ 50.0 10.0
50.0 - 2000 . ' 125.0 25.0
10.0 200 250.0 '50.0 '
.20.0 200 . 1500.0 v 100.0
50.0 200 12%0.0 T 250.0
(4) Solutlons for calibration standards are prepared by pipetirg

e

(s

1.0 alL of the DE-498 standards in Section 7.a.(3) above in-=

, 2Z-dram vials and derivatlizing according to.the procedure
' descrlbed in Section 9, steps k through w., .-

Preparatlon of Internal Standard Solutlon

' (2)‘

(1)

(2

U 4)

Plpet 2 0 al of the 1000 ug/nL DE-(98 stock solutlon fron
Section 7.a.(1).into a z-dran vial.” . L

Evaporate the solutlon to dryness using an. N-Evap
evaporater. : !

’

Add 1.0 L of acetonlitrile, cap the vial and Sonlcate for
5«10 seconds. .

Add 50 pl of triuthylaline and S0 pl. of stable—lsotope
labeled methyl lodide (Section 6.h), cap the vlal and

. sonicate for 5—10 seconds.

(6)

(7)

Allov the nixture to react with the methyl lodlde for JO

ainutes at room temperature.

Evaporate the solutlon to dryness uslng an H-Evap e
avaporator.

Add 1.0 =nL of a 5% sodiuu chlorlda solutioa. cap the vial
and sonicate for 5-10 seconds.

o
]

v . . PageSofles . T
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. etes o pL T
- (8) Add €10 mt of methyl-t-butyl ether. cap the vlal. and
‘ . ¥ortex the sample for 5~10 seconds.
(9} Centrifuge the vial for S alnutes at 2500 rpm.

S s G T jlb) Carafull}_t.ra'dsf-er the methyl-t-butyl ether layer to a
. L clean 10-dram vial.

| {11) Repeat Steps 8-9 three additlonal times, combining the
R A L T "“' ‘methyl-t-butyl ether layers in the 10-dram vial.

«» (12) ‘Evaporate”the solutlon to dryness using an N-Evap

_ evaporator. .. . -

P - N A . "- v i #{13).Add 20 ml, of. acetone, cap the vial, and sonlcate for 5-10
: . ’ ’ secondsg., - .

S

(14) Transfer the acetone to a 200-al volumetric flask.

- ‘,-.« . S ’ '(15)_iR'1n_;su the 10-dram vial- again with 20 alL of acetone, and
- e - transfer the acetone to the 200-mL volumetric flask.

. ebeme—e- (16) Dilute the solytlon to volume with acetone. This solution
' contains 10.0 ug/mL N-di-methyl DE-49%.

A ' "0 (17)'Dilute 10.0 aL of,the above 10.0 ug/al solution to 1000 aL

(o b : "with toluene ln a 1000-aL volumetric flask to obtain a
P B ' Y 0.100 pg/al (0.100 ng/uL) solutlon.

e . oy B 4

“<- B, Gas mréﬁ;tﬂgraphy/ﬂass ébec'troletry

a. Column RIS ST SN REU .
. -~ 2 -Install the.splltless liner (5.b) and the capillary column (5.a;
e Cioo .. on the split/splitless injection port of the GC/MS following the

o ~: 3t - 1 manufacturer’s recommended procedure.

4

i..7vle b.  Typlcal-operating cindltions' for' the determination of DE-498 by
. caplillary ~MS: : ]
RASL L IS B T A L L S
" Instrumeritation: - . ! Hewlett-Packard Model S890A Gas
- Chromatograph / Model 5971A Mass
. Selectlive Detector

TR e __" R IS T SU:“T -
: : e

Lo 5 Tl Jan Scientific fused sillca capillary
I -w 0o Durabond=17 llquld phase
' ;.- .- 10®x0.18 o 1.d.

[ . R S B S5 SN

" Sl s . 0.30 um flla thickness

Doow Ll oty ol Column:

4
-
¥

. PN .
- [ - i |f!_\ i | I ol

[N -

Temperatures: ' o _

T S S R S " Column ‘. | .d'f}'20°t'for 1.1 mlnutes
SR Y 120% to 325°C at 20°C/minute

e L S OV PLL S 1. 325°C for $.65 minutes

InJector T 320°C

\ . oL . . LSRN : Con
U S S R T R 'Interface_ 310(: o

Page & of 19
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- Electron Hultipl!.er 1800 volts ‘

- A typlcal callbratlon curve ls shoun in Flgure 3

EFFECTIVE: April 29. 1991 e T L AR ®: 91,3
. u"C_arrier.Gas: - _helium . - . o __":" (
Head Pressure' 100 kPa S - T L ‘

N [ v B

Llnear Veloolty - 25 cm/gec -

Injection Hode . splitlesas - ..
Purge Delay = 1.0 ailnutés | o o o
" Splitter Flow .. .50 nl/min ' I -
Septum Purge: ' 1.0 al/min S et e

Injection Volume: 2,ul

¥V ] -
Tons Monftored: N-methyl DE-498
: ’ ’ vz 134 (base peak ion)
- (M7 -205; see Figure 1)

n/z 142 (H -197; see Flgure 1)

.; . A : . N-d:-lethyl DE-498 (internal standard]
Lo vz 145 (M ~197; see Figure 2)

-

' Cap the vial and sonicate the sanple for 30-45 seconds.

-d." " Typical chromatogramsg of a standard contro‘ sa-ple and a
- 2.8 ppb recovery sanple are shown ln F!gures 4-6. respectively.
"“d‘ &L :
;9,i Recovery of DE-498 fron Soll * o ‘L=. '
’ 3.: - a. Welgh 5.0-gram portlons of control soll lnto a serles of 10-dram '
C vlals o . S e L
) b. 'For prepar!ng fortlfled samples, use. part of the sanples as

controls and fortify the remalning sampiss by adding 1.0-aL
allquots of the appropriate splking solutlons {(Section 7.a.{3))

Cin acetono to obtain ooncontratlons ranging from 2.5 to 250 ppb

Add 25 aL of a 90% acetone/lcx 0 1 N hydrochlorlc acid ’
extracting solutlon

¢ '. b, X ”

.

: Shake the sample for a linlnun of 2 hours on a reclprocating
‘shakor at approximately. 180 exourslons/llnute -, &

-Centrlfuau the sample container for 10 ainutes at 2500 rpa. o

Tra“’*r the acetone/hydrochlorlc acid solution to a’ clean Co
lo-dral vial. . ) _ '

A
v = * -

Evaporate the acetone uslng an N-Evap evaporator _:
i _ . Page 7of 19 '~ '




Coee At . EFFECTIVE: April 29, 1991+t - we» ACR #: 913

1. Add{15.0 aL:.of 0.005 N hydrochlorlc acid, cap the vial, and

sonicate the sample for 10-1§ seconds an )
J. * The sample t’s then’ piirlfied using the following S-P-E procedure Wy
, (Note 16.b); Coae Ul
(1) Place a Cu S p= E colu-n on the vacuum manifold box. . )

(2) Rlnse the S-p- E colunn with S al of sethanol.

(3) Condltlon the S-P-£ coluln with 5 al of 0.005 N hydrochlor:c
. .. acld. (Do not allow.the column bed to dry.)

(4) Transfer the sample solution from Step 9.1 to the S-P-E S
‘column and, with“the aid of vacuum, slowly pull the sample o
, through the column, Without allowing the column bed to dry,' o
' - 2=T% ' wash the suple vlal with a 10 ai allquot of 0.00S N
- .. . .- - hydrochloric acld and transfer the wash to the S-P-E column.' '

bl o et (8) Theroughly dry ths S-P-E column by draving air through it S
- e .., e+ . v - for approximately 45 mjinutes.
- _ (6} Remove the S5-P-E column from the vacuum mu'old box and ' ."—,""
: co o Ty o lelute the DE-498 by passing 2.5 al of methanol through the RN
i T _"_ e cperuTy 2, S=P-E column, collecting the eluent in a 2-dram vial. iR -"‘f':"
' -t e ’ {Note 16. d) * ‘:j,;z_;,.a
k. Evaporate the solutlon to dryness using an N-Evap evaporator. _ o
S P RN BN .
-t A T 1. Add 500 ui. ot‘ acetonltrlle. cap the vial, and sonlcate for 5-10 -
" . o a4 Hhr I e secoms' - [ ‘_3 D J" | ‘ )
LR, ) ' R - [ i - R
RREE AL T L g m. " Add 10 ‘ul of trlethylulne and 10 ul of methyl lodide, cap the
- vial, and sonicata for 5-10 monds. .
r- - . . WL
‘ n.  Allow the sa.ple to react vlth the lethyl iodide for 30 minutes
i1 Ty kA i lovi«@t ToOm temperature:’.. . iom Lo
¥ A R o wr -l “ qw
‘o, Evaporate the solutlion to dryness using an N-Evap evaporator
S tha C e EE T - P YRR |
S e e 1.0 el of & SXys0diua chlorlde solution, cap the vial, and
;“' Sl L L sonicate for 5-10 secands. ', : % ;
N I 1 2 .-‘* C s - . 3
¢ et 2 » T Add. s, O i. ‘of uthyl t-butyl ether. cap the vial, and vortex the ° R
. m oy s it o  Sample, for 5-10 seconds:” .
FREELEEE Bk FUNS-S RS LR A . o S . .
r. Centrlt‘uga tha vlal. for 5 ainutes at 2500 rpa. . #l
e v e, P T : I BT S R : .
TR e ke 2 T, Careful.ly transfer the lethyl-t-butyl ether Iayer to a 2-dram
e soomart . ViAo a g gl L
v ' .\.f.' | NIt AT DT LA ST o T A . ' S
A . Evaporat.e the solution to drymsa ulu:g an N-Evap evaporator. o _ P
- - - ,w. TR SR | at- I " "."‘7";_"
L u. Add 1 O ol of toluena contalning the ¥-dy-wethyl DE-498 {nternal
. ol 5 . - standard, cap the vial,- and sonlcate for 5-10 second:. Tk
I irg L ‘, Dty o o _\»
v. Centru‘uge the vial for S xlnutes at 2600 rpa. ot

e e sy i £

W
*
+




C R e T
L TR .

rFATLEA Dh . .

U SR

- A

{"\"lf

[ .‘-‘;\'!re:‘_ié‘.‘
EFFECTIVE: April 29, 1991 - o " AR ¥: 91.3

"“w. Transfer the solution to a4 2-ml aufosampler vial. Seal :ﬁg_v[al
with a cap and crimper. _ L . .
x. Analyze the sample by capillary gas chromatography/mass
spectrometry. . g P

.

‘ _ ».1012 Determination of Percent Recovery of DE-498

a. Inject the callbration standards descr!ibed in Section 7T.a.(4)
' and determine the peak areas at m’z 134 and =z 142 for
methylated DE-498 and at o’z 145 for di-methylated DE-454.

For each standard calculate the DE-498 confirmation rat!s. The
average confirmatlon ratlo for all of the cxllbration standards-
. will be used to confirm the presence of DE-498 !n the sofl
. . samples. Co . . .

For axénplu. using the dats from Flgure 4:

peak area at a’z 142
peak area at m/z 134

Ccnfifnat{on Ratio =-

42425

Conflrna;lon Batio = 76598

Confirmatlon Raiio = 0.55387

: Positlve confirmatlion of the'presence of DE-498 !s indicated
when the conflrmation ratio fof ihe samples is in the vaszge of
% 10X of the average found for the standards.

- 5.. Prepare a standard curve by plotting the equivalent DE-4:8
. ' ) concentration on the abscissa (x-axis) and the e’z 134145 peak
peak area ratlio on the ordinate (y-axis) as show in Flg—e 3,
. Using regression analysig, determine the equatica for the curve
. ' T with respect to the abscissa. ‘

For example, using power regression with the data from Flgure > '

Y = ‘constant - x {(eXponent)
S X ! - [ Y ] 1 /exponent
constant )

.

DE-498 Conc. « [ 22 134/145 peak area ratio Lexpenaes:
(ppb) ] constant , :

(ppb)- G. 089690

DE-498 Conc. _ [ 2/ 134/145 peak ares ratio ] 1/0.962883 -
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. - Determine the net .conzentration in each recovery sample bw first

1

Vo dr B L ot - subtract.lng the average DE-498 peak area ratlio in the cons=ro!l
e - samples from that"of the recovery sample. Substitute the peaic

. area ratio obtalned inta the above equation and solve for the
T O concentratim. DY ‘
DE-498 Conc. « | Net m/z 134/145 peak area ratlo 1/0. SE388S
(ppb) 0. 089690
e DE-498 Cone. _ [ 0.210707-0.000000 | 1/0.963885
N K T T S BT S (ppb) ;U 0089650 . i
DR R J de b L
B S DE-498 Conc. = 2 a3 ppb’
. - +
T B Llagm b bt T “Deterllns the percent recovery by dlviding the net concent:zticm
-"-*: o . bl T, ~‘-. Tof” each recmy sanple by the theoretical concentration xided:., ..
|;. LY SRR BN SRR 3 i}
- Cancentration Found -
Hecovery ® C:ncent.ration Added x 100%
. 1y by, ’
L . - b 2‘3 ppb .
:J 3 ‘ 2 " 1R-!=-t:orery. W x 100%:
+ _Recovery = 97X P
11. Determination of JE-498 In Soll Sampies : :
R .. 4. . Prepare, ‘contral,- recovery. and treated sa.lples as describes irr.
Shr BEN LA Sectian.9 ores o AL .
LocLgmy cat et ol 'G“". RPN w) o e -4
A Prepare a sl’.uﬂard curve and determine the DE-498 concentratiam
‘ \ 5 Lil e 1n the recovery sa.lples as descrlbed in Sectlon 10.
' e - 3~ " ' . §o .
. T e v ) i ,LE ] M- Detenine the concentratlon in each treated sample by
S ST Tttt 7 ‘substituting the DE~498 m/z '134/145 peak area ratlo obtalinsd
WLt BT et T e o  into. the equation for the standard curve and solve for the
concentratlon. B
23 a- - A A I-‘or emple. :smg the data from Flgure
PCICIINEIE o) s by
) 'DE'—('?B Cone. - [n/z 134/145 peak area ratlo ] 1/exponent
2 )s‘“: { ‘_(ppl?.). 1:.‘ . constant
DE-498 Cone! _ [ 0.210707 1/0.96388s
' : o = p(ppb)yn 0. 089690
. t T ‘DE-498 Conc. = 2.43 ppb : : ‘
" - LU ST, 1 Ve T ’
PSR N % AR SR SR SR L AN
Page 10 of 19
. -1,: ' fad
. GZA FJIL M
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12. Déterm'inatlon of Selil ﬁolsture

. o P A Yt
R - . .- P ¥

" al Accurately welgh a 10-gru por ion af soll into a tared welgh!ng

[, dlsh
I "+ b. Place the sample in an oven at 130°C and allow to dry i‘or. .
a . : : minlnun of 16 hours. :
= . 7 " ¢. Remove the sanple froa. the oven, place ln a desiccator until the

. . sample has cooled to roos teaperature, and then Te-welgh.

d. Calculate tbe percent moisture {dry !!ght basis) as follows:

Percent Holsture - __water, g % 100
© (dry welght basls) dry soil, g
sample welght _ saxmple weight®
before drying after drying

T : sample weight % 100
e . ’ L : . after drying '
) [ W e . " : L ST N
' 13."=.Detern1natlonAof Corrected JE-498 In Soii ,
P - . a. Determine the DE-498 concentratlon in the soil suples ag .
Ce . " " deseribed in Secuon 11. '
Y _Determlne the soil moisture as described ln Sectlon 12.
: c. _"Deter'n!.ne the corrected DE-498 concentration in so!l sanples
£ 5 Tas follous‘ s Coe _
. DE-498 Conc. . DE-498 Conc. . " 100 (% Holsture
v o (correc_ted ppb) {ppb)} - X Recovery 100

. »
ot . n
. . P . el

14. ! Preclslon Statennt

v

Recovery values of DE-498 from samples of soll fortlf'ed -over the
) concentration range of 2.50 to 250 ppb averaged 90% uith one -
' _ o © standard deviatlon eqml to % (Table Il

I 1 L [ oA L
V- L & " P . )

: .. 15. ' Discussion . S e T -
' ... ... a. Since the mass spectru.l of N-methyl E-498 shows that primarlil y
B . : - 7. . lower mass fragments are formed, the sass selective detector
- . .- - .. . ‘tuning was optlmized for lower mass semsitivity. Using the
T . -0 - “USERTUNE" feature of the mass selective detector and the

‘standard perfluorotributylamine tuning compound, the mass
spectrometer tuning was conducted at a/z 69, 100, and 131.
Y -~ Although not necessary for obtaining the sensitivity required tz
, D ‘analyze sasples at the low end of the validated range, tuning
the instrument in this manner often doubled r.he sensitivity .
* for .the lons sonitored in this method. : ' '

/

f

Page 11 of 19
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b. During-the course of analyzing several hundred soil samples
using the method described above, it was found that the
* .1+ _y~'+ DE-498 chromatographic peak shape would remain sharper fnr
longer perlods of time when sample matrix was present wvs.
absence of sample matrix (I.e. calibration standards]. Breulng
e oca.. .. - off a small section (approx. . 25-50 cm) of the caplllary cclumn
: from the Ilnjection port side of :he column was found to resedy
the problem. An alternatlive solutlon that also worked very
<, v s st~ - well'was to fortify control soil. sample extracts with the
v+ * - =~ appropriate DE-498 standard after the Cis S-P-E
(Section 9.).(6). This technlque had the advantage of

i~ . " ¢ -V -minimizing any sample matrlx effects on the chrontographic

process and subsequent quantitatlon of DE-498.

: "t L. ; : m.,_ o ',.'.:"
16. Notes
‘ Equ!.pmenr.. glassware, naterials. reagents, and chemicals
consldered to be equivalent to those specifled may be
.. ' substituted with the understanding that thelr performance must
- be confirmed by appropriate tests. Common laboratory supplies
are assumed to be readlily avallable and are, therefore, not
i, llsted here.. = °. - .. 7
s i1 .+ -d. Varlation in the Cis S-P-E ‘columns may influence the eluticn
profile of the DE-498.“:1t 15 necessary to obtain an elution
profile of each lot of S-P-E colunn used to ensure optisum
clean-up efficlency. :

", & o.v_.++~ o "The scrubber/traps are used in the gas supply lines to ;mr
helium entering the gas chromatograph.
R d. Depending on the numbef of samples being prepared, one may
* J C LT elute the DE-498 from each S-P-E column Individually, using
elther gravlty-feed or pressurized elution. or as a group,
using the vacuum manifold box .
et L e T S T T
it ' v T T S Y Y e

ll.l.'...".l..'l.l...l..I..l..l..".'ll....l.l.....lll.l.....l'l'lll....

"The Inforsation herein is presented in good falth, but no warranty,
expressed or implied, {8 given nor !s freedom from any patent owned
by DowElanco or by others to be inferred. In the hands of qualified
personnel, the procedures are expected to yield results of sufficlent
accuracy for their intended purposes; but reclplents are cautioned %o
confirm the reliability of their technlques, equipment and standards
by appropriate tests. Anyone wl.shlng to reproduce or publish the .
material in whole or in .part should request written permission frca
DowElance.”:, . . Ve -
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TASLE {." RECOVERY OF DE-498 FROM SOIL. - ”
) R i _PPo —_ .. Contrel Sotl } ';“ Percent - ., 5 -
: Added » . Found ° - Sample Nuwber® ‘Recovery
.‘ . ) o m" . !u"' . ! - T .. ’ 4 ’
’ ©2.50 2.29 261252,
v . 2.50 12,007 UL 261283" -
| 2.50 2.63 ;21244
. 2.50 .2.46 - 261244 : :
. C2.30 2.16 . 261245 ;
: . .2.50 W 2.43 261253 ‘
N > . s.00 . a.zs. 261282 \
. 5.00% 4.59 261252 .
] 5.00 - 4.64 261204 -
" 5.00 - 'L 4.49 261244
' 5.00° . 4.4l 261248 . -,
TN . 5.00 v - 261253..
' 10.0 . . 8.47 . 261292 ~
; : . 10.0 ©ooglot - 261252 . ‘
10.0 © . 9.46 . 261244 S
\ - "10.0 o leo 224 T . 00
' 10.0 . - 8,92 . 261248 aor BN
o ©10.0 M . 261253 . L 93,
T 250 Dte M 2200 U0 serass R Y R
© o .25.0 : r22.2 261252 . ¢ g9 .o, Lo P
.25.0 - ' 18.0 " 261244 - ST T
- : e S 25.0 | 17.3 26124 . g9
- 125.0 s " 25.0 - 261248 100
' .2 . s0.0 45.0 . . 261252 - . - - .eg -,
; ~ 50.0: . 6.8 261252 94 o
50.0 43.7 C.261264 0 LD lwgyr
. 50.0 2.3 261264 © . gg
: 71000 - T 91,6 - 261282 ¢ L te2
’ o . 100.0 : 92.8 61252 . .93
- , . 1250.0 " 235 - 261282 94
2500 .2t 261252 . .. 9

o Ny K E iR L - L . -
e o . _5/'Several‘sa-plcs of S0ll were used for controls. Thero uas no DE-498
’ . ‘ detected ln any of the scil samples uged for splklng

- ” Mean t 1 standard 'deviaticn {n-:m SR
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" $i0E+4] 75 (Y 198" 275
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FIGURE 1. HASS SPECTRUM OF THE N-METHYL DERIVATIVE OF DE-~498.
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N-d3-METHYL DE-498 -- CLZCTRON IMPACT

3.SEsS3 . IMS

a

L9E+5] ¢

L2
St kad

BE+57 145
) S P 35 _
CoL 2'* . .
25545 ke N
1 1.9E+54.
{1 ll ]

Hbundan-cc _

aFac ] 0.0c+g it
.gfa;fs:w, ] s

. __Hazz/Charge
] 86 - , e :
1.SE+51 : J/ ’

I.BE+S€
N
e S N W B W
1@ 1S3 ze@ - 258 - 3158 183
Macs/Charge . - .

5.0Ee4]

T

-]
B.GE+B‘

L R

B e L s e
. .

N
I A .
LA [l s L . CH: T
Feco,
N-da-Methyl DE-498
_Molecular Weight: 342 .

FIGURE 2.  MASS SPECTRUM OF THE N-d3-METHYL DERIVATIVE OF DE-498.
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S e T 48 e INTeENAL STANCAFR|[ no7 124 -- DE-eg3-
ol seeed || 2ecosy i
% v 5200 i
: ~ 2 <
' ]
) & sape |
, S 15000 12.8 12,5 3.3
= .
. a . Time tmin. ),
3 B S | IR V7 S VT R T r T j
< 10002+ o _ . 280007 !
‘ ‘ ‘, o ] e 15086 |
' e i s {2080 “1
: 5000 - : R | a0 = I
. - [ ]
we . - - | - H
‘ 3 . |I# - soee- o I
A J * ' 1——-—-—"—}& o - ’ ! : A. i. y
v '—"'_"-—'—F————r—-. ¥ + H
(2.4 '12.5 13.2 12.8 -12.5 12.8 i
Time (min.} : Time (min.) o
. T B ' " Data’Flle - : DATAZ:CE17C83A.0 wo T ,
. T Date A9 Apr 91 1:27 am
Instrulent ns 5971A - S/N 2743A00149 » Lo v
o T Samdle Name: DE-498 STANOARD - 0, 0125 /UL ¢ Enulmsnr Tozs0ee8 o, 0
: ’ C C - Sample Infa: '

Operator : E. (. OLBERDIHG
|INTSTD RETENTION TIME 15 : ~ 12.47 - S SO
T PEAR AREA (W/Z 145) i ' 184123 - : :
OE-438 RETENTION TINE IS : * 12.48 = I
. PEAX AREA (M/2 134) : . Jgs98 o .
. : PEAK AREA (M/7 Wz i azes LA : i

' A ' OE-438 CONF [RMAT {ON - o - '
' : RATIO'OF M/Z 142/134: ©  0.5539 o

0E-498 QUANTITATION . , Co L
AATIO OF M/Z 134/185: w2163 . -

a C T AVe. RATIO OF W/Z 142/13¢: 0.5519

. ‘ “ FIGURE 4. TYPICAL C:Imcm'rma o A 12. S nG/aL’ STANDARD EQUIVALENT e '
| - C . 250 ppb N sOIL, S |
e . ' - Page 17 of 19 - ;3 ,
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EFFECTIVE: April 29, 1991 1Wwi..37

'28389?

HsZ 134 DE-483 :

5ee@y
12.8 12.5 323

Tiae (min,?

=1 [Ms7 1455 =%, INTERNAL STANDARD
I LA .
N 29 Uﬁﬂj S ;
! ) ‘ !
o ' 1 } } u
(%] 'ri B R ] -
it b g
o 200081 3 g 2
S ~ <
. ' - J
o g
s v
v )
;1 e 15088 ST
i - .
i | : -
R | c 1 -
a ) ! P
i 2 B e
i 19088’ e
: p vl e
: ) 18
b ; Sl s
o 5088+ mops -
1" N T : 2
o : . 8
B - ' : [
1 u:*;:;JL#===£v———w—~f
ol o- 12,8 12,5 13,9
X . Trae {min.)

20228+
iSQGB:
180081
5309: * E

12.8 12.5 13.3

Time {min.’

" Gata File
Qate
Instrusent

: DATA2:CE17C88A.0 - '
19 Apr 91 2:37 am M
: MS_SOTIA - S/N 2749A00149

. Sample Name: AGR2612%] - CONTROL - :

Sample Info: SOIL FROM BUAQETTE. MISSISSIPPI
operator : E. L. OLBERDING L

INTSTD RETENTION, TIME IS : v~ 12.47 .
TUPEAK MREA (M/Z 145) @ 309815

] 0!-498 FOUND . Ty +

o .
. Tl
. ”
- o
iy ¥ .
IR &
N
. 4 v 0T
-
“ » : Ak L

DETECTABLE RESIDUE OF DE-498.

S T Page 18 of 19

DE-498 CONCENTRATION:  0.00 ppb

TYPICAL CHROMATOGRAM OF A mrrm:. SAMPLE OF SOIL CONTAINING XC

150001 "
19880 :

!

!

W 42 — DE-43aemr o ..
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EFFECTIVE: April 29, 1991

Time (min.)

MsZ 145 -- INTERNAL STQNDRRD

)

ARbundance.

M7 138 - DE-1%8
200007

5800

12.8 12.5 13.8 .

Time {min,)

~‘asaanj -
N | .
20000 1 B

¥ 15000
g ]
-
[ -
-
-] i
< 13006 1

. Abundance

12.9 "12:5 13.0 -

M:Z 142 - DE-435
23000 '

(3302
10000 o
- 5ee9 o ’
. A
12.0 12.5 3.3

1me (min,)

. Data File : DATA2:CE17Ca8A.D
Date 19 Ape 91 3:2% am

Instrument : MS ~S97A - S/N 2149!00[49

Sampie Mase: AHZGIZSJ - SP(KED AT 2.50 #p8
Sample lnfc SOIL FROM BURDETTE, NISSISSIPPI

Operator : E. L. Ol.BERDlIB

INTSTO RETENTION TIME 1S ;.  12.47

. PEAK AIIE._A'(HIZ 148) 1411_’35 )
0E-498 RETENTION TINE [S - 12.49
- PEAK AREA (W/I 134) - 12322

PEAR AREA (M/I 142} : - 40828

" _DE-498 CONFIAMATION

RATIO OF W/Z 142/1:  0.584s. °

© DE-498 QUANTITATION

RATIO OF W/Z 134/148: 0.2107+ °
'AVG. RATIO OF M/Z 142/138:  9.5519

1

NET DE-458 CONCENTRATION:
. .RECOVERY: 97 %
CONTROL SAMPLE OF SOIL FORTIFIED -

TYPICAL cmmmmu oF A
WITH 2.50 ppb DE-498.

Pqelsof 19°

- QEFORE PREPARATION
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