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DETERMINATION OF HEXAZINONE AND TTS M’E’I‘ABOLITES N SOTL

" Reason for revision: To reducs the injrial sampie size and ameunt of e'utmg scl\mon

1.0

in Secdon +2. Tae chnncrs were made to provide a cleaner
extract for inswumentation.

INTRODUCTION

' This standard operating procecre (SOP) is intended for the determinarin of residues

of hexazinone and hexazinone metabolites A (IN-T3957), B (IN-A3928), C (IN-
T3935), Al (IN-G3453), 1 (IN-IS472), and G3170 ON-G3 170) in soil,

EQUIVALENCE STATEMENT

During the conduct of this anaiysis, eqmvalcnt apparatus, solvents, glassware, or

 techniques (such as sample conc=atration) may be substituted for those specified in -

this method, excapt where Oth::wlsc noted. In the evear an equivalent piecs of
equipment or an qunm.[mt techmiqus i§ u.scd, irs use wiil be documented in the swdy
records, when appropriate. 7

MATERTIALS

Apparatns and Equipment

"Assorted laboratory glasswa:e including: graduated cylinders, short stem glass N

funnels, pipess, vohimetric flasis, evaporating Jasks, miczoliter syringes.

Gas Ch:omatogrnp_h: . He'vlc'..bPackzrd 5890E gas chromatograph cqmpucd.
. ) with an N/P detector, an HP6390 Autosamplcr, and an
HP 336311 ChcmStauon
GC Column: 15 M x 0.53 mm i.d. fosed silica columa cross bonded
with 0.5 um film thickness Rix-35 . - )
Balaness: Apalydcal balancs capable of weighing to 0.1 mg

Top-ioading balancs capable of weighing to 001 g
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v 'Ccatrifugc:
- Cearrifuge Tubes:

Evaporators:

Evaporator tubes:
Filter Paper:,

Mixer:

EDP Electronic Pipets

with suitable tips: .

Resexvoirs (75 mL, 25 mL,

or 15 mL) and
adapters for use with
SPE carmidges:

Solid Phase

Extraction Apparatus:

Solid Phase
Extraction Columns:

DuPont-2547

SOP¥ _Meth-101 ,Pazz'e'é

[EC clinical czamifuge (Inremnonal Equipment Co.,
Nesdham Hts, MA)

50 mL polyethylene or poiypropviene centrifiige tubes
with screw-cap c'osums

N-Evap, Models 112 and 115, a:racacd to a pitrogen -
source (Omnomanon Associates, Scuth Bertin, MA)

Turbo-Vap, 200 mL wnit (Zymark Corp., Hopk:imon;

MA)

Zymark 200 mL mbes (Zymark Corp., Hopkinton, MA)
Whatman, #541 |
Vartex Genie 2 (VWR S.cientiﬁc, Bridgeport, NI)

Rainin, Ridgefield, N.J. -

Vaﬂan Analvucal Instruments, Sunnyvale, CA _

Vac Elut Mode SPS 24 (Varian A.nalyucal Instruments,
Stmnyvalc, CA), or -

Visiprep™ Solid-Phase Extraction Vacuum Manifold
(Sunclco Inc, Bellefonte, PA)

Supelclean™ Envi™-Carb SPE Tubes, Custom, 12 mL
Polypropyleae Tubes with Teflon Frits packed with 1.5
mmof ENVI-CARB (Supleco, Inc,, Bellefonte, PA)

C18 Mega Bond Elut, § ¢/l gram (Varjan Part #1225~
6001) (Varian, Inc., Harbor City, CA)

-13.-
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Shaker

- Test Tubes:

. Ultrasonic Bath:

pH merer:

DuPont-2547

.S-OP# Me:h-ml .Pags 3

Burrell Wrist-acdon shaker (Bueil Corp., Pittsbur gil,
PA) e

16 x 100 mm, borosilicate, silylated, with Teﬂon -h_ucd
SCTCW Caps

Branson 'Modcl 3200 Ultrasonic Bath (VWR Scientific)

Beckman $34 pH mees (Beckman Instruments, Inec.,

oo Fulle:‘ton, CaA)

Re::uem;

Acstone:

Dimethyldichiorosilane:

Ethyl Acstate:

- Glacial Acetic Acid:

-Hexane:

Methanol:

Potassium Phosphate,

. Monobasic: -

Sodium Chloride:
Toluene:

Water:

Pmﬁcidc residue quality

&
Supelco, Catalag No. 3-3009 (Supelco, Inc., Bellefonte, ?
PA)

Pesticide residué quality
Rzzgcnt gmdc
Pesticide rcsxdue quahty

Pesticide residue quality

Reagent grade’

Reagent grade

Pesticide residue quality

HPLC grade

-14-
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" Reagent Pre paration
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Primarv Standards

Anpalytical grade, availabie Zom DuPont Agricultural Preducts Global Tech.uolog:,r |
Dmsmn, E. L duPont de Nemours and Comnany, Wilmington, DE .

Analvte Standard Iden tiﬁcariog
Hexazinone ‘ DPX-A3674
Metabolite A - . IN-T3937
Metabolite B o - IN-A3928
Metabolite € ' IN-T3935
Merabolite A ' : - IN-G3453
Mertabolite 1 : ' IN-13472

Metabolite C3:70 IN-G3170

_rgi\/[ ﬁc"nc Acid

‘Add 17" L. glacial acetic acid pc" one hter of HPLC erade wa.te- Record the pI-I of

this solution. This solutca.is stable for approximately two weeks at room
temperature. Discard the scimrion whea it stans showing signs of turbidity.

I\rt KH,PO./0. S'M \IaCI n.mog

Weigh 136 ¢ KI-I,PO,, and 392 g NaCl into a | liter volumetnc flask. Dissolve the

- compounds with HPLC grade water. Bring to volume with HPLC grade warer and

mix well, Record the pE of this'solution (~pH 4). This solution is stable for one
month at room temperaturs. Discard the solution when it starts showing signs of
turbidity.

Exmaction Solution

Combine equal volumes of 2cztone and 0.1M KH,PO,/0.5M NaCl Soludon. Mix
well. Prepare fresh daily.

9:1 Acerone:3mM Acstic Acd

Mix 90 mL acetone with 10 =L 3mM acede acid solution. Prepare fresh daiiy.

-15-
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9:1 Merhanol:3mM Acstic Acid
Mix 90 mI. methanol with 10 mL 3mM acesc aci_d solutions. Prepare fresh daily.

Mixed solveat solution (2

Solution)

0% acstone/50% ethyl acarate/30% toluene GC Dijuting

In 2 50 mL mixing cylinder add 10 ml. acstone and 25 ml ethyl acstate. Dilure to
volume with toluene. Mix well. Prepare fresh'as nesded. - ‘

Analvtieal Standard Preparation

§tcck§ dard Solutic

12.5 mg (corrected for pumy) of aach analyuca.l standard is accm-ate'y wexghed,

. quantitatively transferred to a 25 mL volumetric flask, and brought to volume with

L)
in
[

methanol to make individuzal stock standard solutions havmg a concentration of

500 pg/ml. These stock standard solutiofis are t be stored at 1-8 °C when not in
use.. These solutions are stable for mpmmatcly six months whea stored under these -
conditions.

Fortification (Spiking) Solutions

‘I‘yplca.uy, rmxcd standard solutions containing all seven analytes per standzu:d :
soluion are prepared by adding the appropriate amounts of standard solutions into a
volumetric flask and diluting to volume with methanol. Store all spiking solutxons in
a refrigerator when not in use.

For preparation of various standard concsatrations ses form ML 47]a in Appendix I

'Intermedtate Standa.rd Solutions

Typicaily, intermedate standard solutions containing all analytes are used to prepare
the GC standards. The intermediate standard solutions and the GC standards are
prepared in volumetric flasks and diluted with mixed solvent solution (209 acztone/
50% ethyl acetare’30% tolueae). Store these standard solutions in a refrigeracor when
oot in use. '

For preparition of varjous standard conceatrations ses form ML 472a in Appendix L.

-16-
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3.54 GC (Calibration) Standard Solutions

- 4.0

41

Typmally, GC -standards conmmmg all seven analvtes are prc"a.r-d Storc GC
st:mda:ds in a refigerator whea not in use.

" For prcparaxion of various standard concentrations se= form ML 4722 in Appendix I.

'ANALYTICAL PROCEDURE

Principle

The analytes ‘arc extracted from the soil sample with an aqueous buffer-acetone

soludon. The resulting extract is evaporated to the aqueous phase and passed through - -

a dispesable graphetized carbon SPE column. The analytes are ehrtad from' the
carbon column with acid-acstone solution. The eluate is evaporated to dryness and
brought to the water phase for a second column cleanup using 2 C18 SPE column, |

“The analytes are eluted from the column with,acid-methanol The aluare is
evaporated to dryness and the residue dissolved it a suitable mu:ed solvent soluuou

for gas chromatograpbic analysis usmgNP detection.

Sample Extra ctwn

Note: Use disposable laboratory equipment wheaever possible. All glasswa:c used -
for thc auzlysxs must be mcuculously cleaned prior to use.

L Wetgh a 5 0 g sample into a 30 mL ceawrifuge tube. Fortify ar this pomt.

Allow the sPikmg solvent to cvanoraxc under a fume hood.

2. Add 20 mL e:ﬂ:racung sclunon. Manually shake tea timés. Shake for an ..
additional 10 minutes using a wrist-action shaker at maximurm speed.

3. Ceawifuge for 10 minutes at ap;iroximatcly 2500 rom,

4. Decant the resuiting extract threugh a fiiter into a silanized Zymark tube. -

|

Rcaea: steps 4.2.2 — 4.2.4 one mors time decanting the extrace through the
~ same filter into the same collection vessel. Rinse the fiiter with 2 x 10 ml
acelone.

This is a stopping point. Refigente extacss for further procassing,.

-17 -
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Evaporate the combined exaract to the water phase (~ {5 mi) at 50 °C usmcr
the Turbo-VYap evaporator. Use a tempiare to dc‘e'mmc this endpoint.

" Difute the exact to ~50 mL with HPLC grade warer. Mix well,

This is a stopping Ppoint Reﬁ‘iccrnre the exarace for further Pmccssina .‘

Just prior to carbon SPE co[umn cleanup, sonicare Lhc exmact for 5 minutes.
Mixweil . :

Solid Phase Extraction (SPE)Purification .

i.

Ll

Pack the carbon column by geatly pushing the column frit onto the carbon
packing Condidon the column with one column volume of 9:] acstoge: 3mM
acestic acid. Elute to dry and dry the columa for approximately 30 seconds
more with vacuum, adjusting the vacuum gauge to minimize loss of small -
amounts of carpon. Continue conditioning the column with two column
volumes of water without allowing the column to go to dry, Discard, aﬂ
elutions. -

Attach a. reservoir to the cartridge and pass the sample extract through the -

- carridge. : Use vacuum to facilitate sample elution. Do not allow the cartridge

to g0 to dry.- Discard this sample load. Remove the reservoir.

Rinse the sample container with oge column volume (10-11 mL) of water
and add rinsing to the column. Elute to dryness and dry for approximately 30
seconds more with vactum. Adjust the vacuum gauge to minimize the loss of
small amounts of carben. Dlscard this wash. -

' Rmse the co[mnn with one column volume ofhcxane Allow the hc‘éﬁze wash

to go to dryness and dry for ~30 seconds more with vacuum. -Adjust the
vacuum gauge to minimize the loss of small amounts of carbon. Discard the .
hexane wash.

Elute the analytes into a 16 * 100 mm silanized glass test tube (marked at

~1 mL and ~5 mL) with 10 mL of 9:! acetone:3mM acetic acid. Elute by
gravity. However, vacuum may be used to start the elution.

Note: ‘Ses Appendix [I for detailed instructions for silylating glassware.

This is a stopping point. Refrigerate extracts for further processing.

-18 -
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Evaporate the sampie extrac o ~1 ml. at 40 - 50 °C using the N-Evap.

Wash the sides of the sample test tube with ~2 mL acezone and evaporate the
extractto 02 toO: mi.

‘Repeat washing the sides of the test tube with a second 2 mI. pomon of
acstone.

Take the :xmic* 10 dryness.

DlssoIvc the mzduc in 200 y.L acetone. Bncﬁy vortex the exract and sonicate
for 5 minutes. Acram, vortex briefly.

Add ~1 mL of water and evaporate to the water phase,

Add ~4 ml, HPLC water and contmuc the evaporation stcp 0 easurs removal:

of a[l {racss of r.hc acstone.
Adjust to ~5 mL with I-IPLC water.

This is a stopping point. Refigerate the extract for firther processing..

Vortex. Somicate for 5 minutes. Vortex. The extmact is now rcady for
additionat SPE column cleanup.

This is a stopping point Refrigerate the exiract for fixther processing.

Additional Coluran Cleanup with C18 SPE Cartridge:

Note: Toensure imifctmity of the column packing in the carmidge, t2p the (m-mdgg' ‘

on the lab bench, then gently push the column fiit onto the column packing
prior to use.

Pass 5 @l 9:1 (Methanol:3mM Acstic Acid) to the column. Eigte to dryness

and dry for 30 seconds more with vacuum. Continue conditioning with
2 x 5 pl, HPLC water without aflowing the column to go to dryness.

Load the aqueous extract from 4.3.14 onto the column ané efute tg ~1 em
above the column packing,

-19.

82



DuPont-2547

4.5

(F7]

DuPont-2547

SOP¥ Meth-101, Page 9

Rinse the sampje test whe with ~2 mI, HPLC water and add this rinsing to the
column Eiute fust to drmess, Discard the sample load and wash,

Wash the column with 2 x 5 mL hexane. Elute the second 5 mi hexane wash
to dryness. Continue drying the column for 30 seconds more with vacuum.
Discard the herane washes.

Elute the analytes into a 16 x 100 mm sifanized glass test be calibrated ar
2.0 mi, with 7 mi 9:1 Methanol:3mM Acetic Acid. A suitable reservoir may
be used for this step to facilitate elution. Elute by grawty However, vacuum
may be used to start the chmou.

This is a stopping point. Refrigerate the extract for further processing, -

Coneentration and Processing of Sample Eluates for GC Analvsis:

L.

)

=~}

Evaporate the sample extract to ~1 mi at approximately 50 °C usmg the N-
Evap. i

-

- Wash the sides ofthe samnlc test tube with ~! mI methanol and e~ vaporate the

extract to 0.2 to 0.5 mL..

Repeat washing the sides of the test tube with a second 1 mL portion of
methanol.

Take the extract to dryness. Determine the final volume of the extract at this

point so that the concentration of the sample in the final xract is25g a/mL

Dissolve thc mduc in a volume of acetone equwalent to 20% of the final
volume of the extract. Briefly vortex the extract and sonicate for 5 minutes.
Again, vortex briefly.

Add a volume of ethyl acztate equivaleat to 50% of the final volume of the
extract and ensure complete solution of the analytes by vigorously vortexing
the mixture.

Adjust the final volume of the sample extract with toluene. Sonicate for 3
minutes. Mix thoroughly for GC analysis. The firal concearration of the
sample in the axmractis ImL =235 g

B3
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4.6.2

GC Anaivsis
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Note: The column and conditions stated in the method have been satisfactory for the
matrix being analyzed. The specific column paciing/coating, carrier gas
colimn temperature and fow rate listed are typical conditons for this anoiysis.

Specific conditions used will be noted

not otherwise be documented.

Operating Conditions ‘

on each chromatographic rmm and will

Instrument: HP5890E gas chromatograph equipped with an N/P detector,
electronic pressure coatrolled inlet (packed/pu ged), an HP6890
autgsampler, and an HP 3365 1T ChemStation. .

Column: " 15 M x 0.53 mm i.d. fused silica columz crossbonded with
0.5 ym film thickness Rtx-35
Iﬁle: Liner: ' 2 mm i.d. liner lightly packed with fused siiica wool

Injection Volume: 2 uL

Carrier Gas: Helijum

Flow: Column:
Makeup:

Temperature: Injector:
Detector:
Column:

Sample Analvsis

-

3 mI/min. (constant flow)
15 ml/min.
290 °C
- 285°C
Wit 150 °C 3
Rate 1: 25 °C/min. to 275 °C . hold 22
minutes,
Rate 2: 10 °C/min.
Final: 285 °C hoid for 1.00 minute |

Prepare a four-point standard curve by injecting constant volumes of combined
anaiyte standard solutions prepared in a mixed solvent solution. Use constant volume
injections for sample extracts as well. Sampie responses net brackered by the

standard curve require diludon and reinjection.

3
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4.6.3 Calculations

Caleulations for instrumental analysis arc conducted using a validarad softwarc
application to create a standard curve based on linear regression. These regression
functions are used to calcuiate a best fit line (fom a set of standard conceatrations in _
pg/ml versus peak area response) and to determine concsatrations of the analyte
found during sample analysis from the calculated best St line, :
The equaﬁi'an used for the least squares fit is:

y=m+b

whers,
y = peak area mﬁoa.se
x = ug/mL found for peak of i_ntfﬁns‘t
m = slope
b =y-interczpt
The calculations for ppb analyte found and percen.t recovery (for fortified samples)
for each of the seven analytes ars:

1. ppb analyte =

uefml analyte found % 1000 x mi solvent * mL fincl volume x GC dil. face,
g sample x mL aliguer

where:

pg/ml analyte is cafculated by linear regression based on peak area

response,
1000 = coaversion factor from ug to ng
g sample = amount of sample analyzed
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mL solvent = volume of exracdon solvent

mL aliquot = volume of sample extract taken through
the procedurs

mLl final volume = volumc of final extract submitted to GC

GC dil. fact. the magnitude of dlllmou required to

: bracket the response of the sample within
the stindard aurve responses. When the
sample requires ‘no dﬂuuon, the GC

dilution factor=1

2. The percent recovery for fortified control sampies is calculated as follows:

pob found in fom;red control = ppd faw:d in conerol
pob added

% Recovery = = 100

5.0 REFERENCES

I.  .Dupont Report No. AMR 3833-95 (Draft), "Analysis of Hexazinone and
Metabolites in Soil and Groundwater using GC/MS,” received 11/22/95. :

2. Dupont Report No. AMR 2896-94

3. Morse Laboratories, Inc. SOP# Meth-93, Revision' 24, "Determination of
Hexazinone and its Metabolites in Water”
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Silylatden of Glassware

Purpose:

Silylation is a process used. to chemically treat giassware in omc: 0 preveat or minimize
binding of apalyte residues to the glass surfacs,

Caurion: DO NOT ALLOW DIMETHYLDICHLOROSILANE TO COME IN
CONTACT WITH WATER. - CHLORINE GAS AND BEYDROGEN
CHLORIDE GAS WILL BE PRODUCED.

THIS PROCEDURE MUST BE DONE UNDER A FUME BOOD. THE
TECHNICIAN MUST WEAR HEAVY LATEX GLOVES.

cedure;

1. Prepare 100 mL of 2 5% (v/v) soludon of dune.hv[mchiorosuane (DMI)CS) in
hexape.

To a glass stoppered glass container (approximately 200 mL volume) add 95 mL
bexage. Slowly add 5 mi. DMDCS. Stopper and invert to mix. -

Larger volumes can be preparsd using the proportions discussed above, however
arternpt to prepare amounts that will be nearly otally used to avoid disposal of excess
sohution.

2. Pour a stoall amoust of the DMIDCS solution into the glassware to be treated, Rotate
the glassware to thoroughly coat the inside surfacss. Pour excess solution into the
next piece of glassware to be treated.

3. Allow the treated glassware to dry (approximately 20 minutes). Rinse with deionized
water, then acetone. Again allow to dry.
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Giassware is now ready for use.

Note: Any glasswars that is cleaned with a brush after it hag bc-nsxlylamzcd,
must be resitylanized.

. Store pure DMDCS ar room ternperamire.,

. % soludons of DMDCS in hexane are stable for 5 days when stored
well-steppered at reom temperaturs.

SOP Prepared by: __Frances Brookev

Kevin Clark

| APPR0
I /Vcs

Lyt

UATE: __Linfia "___
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DuPoct R=port No. 2292

ANALYTICAL METHOD FOR THE DETERMINATION OF HEXAZINGNE AND
METABOLITES OF INTEREST IN SOIL AND WATER USING ELECTROSPRAY-

LC/MS/IMS
F. ¥, Brill, Tom Gardner

SUMMARY :

A residue method is deseried for the extracdon, purification. and quanttion of hexazinone (DPX-
A3674) 2nd menabolites A (IN-73957), A-1 (N-A5453), B (IN-A3928), C (IN-T3935), 1 {TN-JS472), and
G3179 (IN-G3170) in soil and water.. .

w&r samples (20 mL) were filtersd, concsamaied, and purified using solid phase exmacrion carmidges
(Envi-Carb and C13), The instrumenrai analysis for detecdon 20d quantitntion of the analyres was
accowplished by LCMS/MS with an clectaspray interface i multiple reaction moaitaring (MRM).

Soil samples (5g) were extracted with 0.1M KH,PO,/0.5M NaCl solution. filtered, eoncrntrared, and
purified using solid phase extraction carmidges (Envi-Carb and C18). The instruenental anaiysis for
detection and quantitation of the apalytes was accomplished by LO/MSMS with an elecmrospray interface
in muttiple reaction monitoring (MRM), :

‘The limi: of quantintion (LOQ) for water was 0.100 pph for kexazinone and all § mewbolites, The LOQ
for soil was 2.0 ppb fot hexazinone and all 6 membolites, Test samples were fortified at the LOQ 2pd § x
LOQ for cach analyte in both soil and water o validate the methed

.Y

To be complered -

INTRODUCTION _
Hexazingne (DPX-A3674) is the ctive ingredient in Velpar® herbicides registered for postemerg=acs
control of many annual and biennial weeds. Analyte structures, chemical ames, DuPont code numbers,
and Chemical Absiracey regisoy numbets are provided in Figure 1.

In this method, water samples are acidified, filtered, purified and conceamrated by SPE, A combinaton of
an Eavi-Carb and a C18 SPE step are used to remove most macix and substances that may interfere with

the insruroental analysis..
The purified extracts were analyzed by ESI.LCMS/MS using positive mode multiple reaction monitoring
(MRM) for bexazinone and membolites A, A-1, B, C, 1, and G170, Quantimtion was based op the

integration of a single MRM transition response. This analysis quantitatively detects bexazinone and all 6
metabolites, the LOQ for ¢ach determined to be 0.1 ppb in water and 2.0 ppb in soil.

T2 be completed

MATERIALS

" Equivalent equipment and materials way be substimted unless otherwise specified (sec sestion 5.3); note

any specifications in the following descripdons before making substirutions, The cquivalcnqafsuimbujzy of
any substrution should be verified with accepable contral and fortificaden recovery dam, The matesials
are listed in arder of first appearanes in the method.

Equigment
Standards Pr=parton:

DRAFT 3
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*  Mettler AE 163 analydcal balance (Mealer Insgrument Corp., Hightstown, N.J.)
+  Pipews/pipenors and tps suitable for preparadon of standards and sample fSmificarons
*  Assorted flasks, bexiters apd volumemic sytinders

Sarmpie Fxmacton:
*  Menler PM460 top-loading analytical balanes (Mentler Insoument Corp.)
«  250-ml high density polypropylene cezmifuge rubes (Nalgeze)
«  Rapidvap® Evaporation System (Labeoneo Carp., Kansas Ciry, Mo.)
»  Tissumizer® homogenizer Model FTD-1810 (Tekmar Company, Cincianad, Ohia)
v . 0.45-um fiter unit, PN, [50-0045 (Nalge Company, Rochester, NY)
*  Sorvall® RCSC cenrrifuge with $534 rotor (DuPen: Company Sorvall® Produess,
Wilmingtoe, Del.) or [EC HN-31I ceatrifuge (Da.monf[EC Division, Nezdham, Masg.).
+  Buchper Fummel
e  Filter Paper, Wharman #5 (Cat No. 1005 070) to fit Buchger Funnel
Sarcnle Purification:
+  C18 Mega Bond Elur®, 20ce/lg, PN, 1225-6001 (Varian, Harber City, CA)
¢ Supelelean™ Eavi-Carb SPE columm, §0ml/1.5g, CUSTOM (Supelco Inc.,, Bellefonte,
Pa)
*  15ml cap. mservoir, empey, PN, 1213-1010 (Varian); Lu:" stepeock, PN 1214-1005
{Varizn); Bond Elut® adapters, PN, 1213-1005 (Varian)
= N-Evap Amlydcal Evaporator, Model 111 {Becton Dickinson & Co., Fraokliz Lakes,

NIy .
e 2-.pm, 13-mm AcroDisc 13CR P'I'FEsy'rmgc fiiter, P.N 4429 (Gclma.n Sciences, Ann
Arbor, Mich)
*  4.5.um 25-mm AcoDisc 13CR PTFE syringe filter, P.N:~319 (Gelman Sciences, Axm
Arbor, Mich)

*  Vacmun mmifold, PN, 5-7030 (Supeleo Inc., Bellefonts, Pa)
*  3200R-4 Bransonic® Ultrasenic Cleaer (Bransonic Ultrasonics Corp., Danbury, Con.).
LCMS Analvsis:
Tze following HPLC/MS system was used for this method inchiding equipment necessary to divert the
flow going into the mass specTometer to waste and of post-column splitting of the HPLC flow,
*  Micro-Mass Quattro I triple sector quadnupole instnument with API sourcaintectacs
- configured for ESI operation.
s MassLynx data acquisition software running under Windows NT.
»  Waters Model 1100 HPLC sysiem ineluding pumrp module, auxonmplcr, deg;usmg
module, colamm comparment medule, (Waters Corp., Milford, Mass.)
*  Electrically-actuared, high-pressure &-port switching valve with 1/16 in. fittings, #ECEW,
used for effluent diversion from MS (4-pert valve would be adequate, FECAW) (Valco
Instrument Ca., Ioz., Houston, TX) ’
¢  High-presvure stainiess steel 1/16 in. fiing tee, #Z7T1,.for use in post-column flow
splining. Split ratio adjusted by altering restriction an waste-side of tez by altering
length of capillary tubing, (Valeo Instrument Co., Inc.)
o Zorpax® 4.6 mum id ¥ 250 mm Rx-C3, 5-um particle size, P.N. $30967-901 (MAC.MOD
Analytical, In¢., Chadds Ford, Pa.) Substitute columas may give sub-optimal
perforance.

Reagents and Standards
Reaezows:

s OmniSolv? glass distilled acctone, hexane, methanol
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»  Baker Analyzed Reagent pomssium phosphate, dibasic, ervsml PN, 2253.01, KH.POQ,
(J.T. Baker, Phillipsburg, N1}
‘s Baker Apabyzed Reagenr sodiura chionide. crvatal, PN 3232401, X3.20, (J.T. Baker,
Phillipsburg, N.J.}
»  GR giacial acetic acid (EM Scienes)
« Al water was Milli-Q® distlled, deionized warter (Millipare Corp., Be#ford, Mags.).
Sucdards: All smndards were synthesized by DuPont Agriculury] Praducts, Wilmingssz, Del. Staadards
stould be greater than 95% puriry
»  DPX-A3674-213 (hexarinome)
s [IN.T3937-3 (menbolite A)
s IN-G3453.2 {menboljie A-1)
s IN.A3928-4 (meabolitz B)
*  IN-T3935-3 (metabolite C).
¢ INJ5472.2 (menboiite 1)
o ING3170-2 {membslie G3170)

Safety and Heaith
No unusually hazardous maserials are used in this method. All appropriate materiaf sazty datz shesrs
should be read and followed, and proper perzenal proiective equipment should be used.

METHODS

Principles of Analytical Meahod .

-

211 Sample Extraerion

£17

The 0.1M XH.PO,/0.5M NaCl soil exmracton solution y:cld:d high recoveries and has 3ex demonstrated
as am effective extraction agent for hexazinone and its menbolites. Water is not extraer=d, it is direcdy

filtered, concrartraced, 20d purified on the SPE colurons.

Extract Purification

Caribon phase (Eavi-Carb) and Reverse phase {C18), Bond Elut® SPE proczdures are =32d to provide
extemsive cxract purification. The water and the soil extracts are passed onto and refaned on Envi-Cxrh
columms. The cohum is thea washed with water and hexane to remove most of the 2aTix rateriak Elution .
is with an acerone:3 mM acstic acid (50:10 v:v) solution. The acstope in the eluate is t=moved and the

sample is brought up in water and loaded onto 2 C18 column. The C18 is then washed with water apd

hexane, following which it is eluted with methanol. The sample is blown dowm 1o dryrsss through 2 series

of procedures designed to minimize loss of analyte on the container walls and is hroug_z up to a finzl
volume in water, fot a final Meradon aod LOMS analysis.

412 LEMS Analvsis

The method utilizes electrospray iouization (ES[) and is operated in posmve ion mode using Multiple
Reaction Monitoring, (MRM) on the Micromiss insqumentation for alf of the analvies, A siogle transition
was monitered for each analyte: [MH+!] fragmenting to the (M-cyclobexane moiety]™, Selection of these
transitions was based upon the mass speema generited during the method development srocess with the
msuum:m in scanning mode. The spetma generated by ESI-LC/MS for the analytes ar: shown in Figure

. The base ion, [MH]", for exch analyte is selecred for quandwden. The seasidvites of each ana{yte
vancd, the G3170 showing the least seasitivity in the positve ESI SRM mode, the haxz=none showing the
oS,
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Disposable laoware are used whenever possivle in this meod. Reusable labware, which includes the
evaporation vessels and volumerrics for smedard solutions, are cieaned by washing with a laboratory grade
detergent followed by tp wates rinses (3) and distlled water ripses (3). A final 2c2:one rinse may be used
to remove the residual water and promote drymg. Cermir itrms of glassware must be geated silanized 1o

0.IM XH.PO /0.5M NaCl Solurion; Add 13.6g KH,PC, and 29.22 NaCl into a 1 liter volumexic flasic.
Dissolve the conpounds with HPLC or Milti-Q water, Bring to volume and mix well. Record the pH of the
soiution (should be —4). This solution is stable for ] month, discard carlicr if it show signs of trbidiry or

3 mM Acerie Acid: Add 173 pL of glacial acesic acid per ! L of HPLC or Milli-Q water, The solutieg is
stable for | manth. Discard earlier if it shows signs of tarbidity or hacteria growth

1/10 dijuted Glacial Acstic Acid, Prepars a 1:10 diludon of glacial ac=tic acid by placing 9 ml. of HPLC or
Milli-C) water mto a 15 mL plasdc cearifuge wmoe of any other switable container with a cap, Add 1 mL of
glzcial acedc acid, mix carefilly. Cap when not in use.

Extracsion solution for Sof; is prepared by combining acemons aad the 0.1M KH.PO,0.5M NaCl Solution
in 290:10 vv ratio. This sofution is prepared daily as aceded, however will be stable for | month.

90:10 Accrone;3ImM Acsge Acid Soluten: Mix 90 ml of acztone with 10l of 3 mM Acetic Acid
solutdon. This solution is us=d for SPE coluron copdidontng and eludon. Scale volurae as nesded, stable for

90:10 Methanol:3mM Acsde Acid Sojution: Mix 90 mL of methanol with 10 mL of 3 mM Acctic Acid
solution. This solution is used for SPE ¢olumn conditioning and elution. Scale volume as needed, sable for

HPLC Acueous Mobile Phase: A 0.01M acztic acid selution for use as mobile phase is prepared by filling
a | L volumerric flask with distilled, deionized water, addiag 600 uL of conecantrated acetc acid, gendy
agitating the mixture, and diluting to volome in disdlled, deionized water, This solution should be
prepared as needed or soaner if nurbidity or bacterial growth is observed.

42 Analyrical Procedure
404 Glossware and Eguipment Ceaning Procesures
prevesr absorprion of amalytes ooto the giass,
422 Prepararion and Stabiliny of Reagent Solugons
bactewia growth. Scale voluzne as necsssary.
I month
1 month,
423 Stock Solutions Prevararion

If possible, standards with a purity greater than 95% are to be used. Individual 10022-pg/ml, sock
standards solutions for hexazinone zod the § listed metbolites were prepared by weighing 520.1 mg of
each smndard in a separate, tared 50-mL volumetric flask and diluting 1o volume in acetone, Sample
weights were desarmined (o 3 significant Sgures. The apalydcal balance must provide a weight preeision
to 3 significant figures, or the amount and volume has 10 be adjusted to mest this criteria, For example,
increase the amount 1o 10.0:0.2 mg and use 2 100-mL voilumetric flask. Clearly label each stock solugen
with date prepared, analyte, aad conesatration. Stock solutions are stored under refrigeration (42 *C) and
toust be replaczd at least every 120 days or when approxizmately balf-volume. Kesp stock soiuticns
stoppered 10 raswict solvezt evaporation.
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Intermediate Stgnderd and Fortification Soiusion Prepararion

Water/Soil Intermediate Standard: An Intyrme=diate 1.0 ug/ml mixed stndard soiuten is made from the 7
individuaj 100 pg/mL stock solutions. Placs 0.5 i of =ach of e 7 individual 100 pemi stack solutons
into a 50 mL volumezic flask using a pipet. Placs e volumeic anto the N-Evap and zass nirogen
through the flask to blow off al} of the acz<one, remove tmmediately. Add HPLC or MIl-Q water and fili
to the 50 mL line, Vortex, sonicate for 5 min.

Water Fortification and Standard Solaton; A 50 og/ml water fortification and standard solutiog is
prepared from the mixed 1.0-pg/ml Intermediate Stindard. Remove the Inwrmediate Sandard from the
refrigerator and ailow it to reach room temmeramrs, Toea shake Sy band o insure standard consistency
befors making diludons. Place 2.5 mL of the 1.0 pg'mlL intermediate stock soiution intg 2 50 ml,
volumesic flask. Fiil up to the line with warer and mix. Label the soludon with the date prepared, analyres,
and ¢oncsnraton. Store the solutien in the refrigerztor. It is sable for 90 days.

Soil Fortificaion and Standard Seluton: A 200 ng/ml water fortification and standard solution is prepared
from the mixed t.0-pg/mi Intermediaty Saadard. Remove the [ntermediate Standard from the reftigerator
ard allow it to reach room temperzaure. Thea shake by hand to insure standard cousistezcy before making
difutions, Placs 10.0 mL of the 1.0 pg/mL imtermediate stock solution into 3 50 mL volumeic flask. Fill
uD to the line with water and mix. Label the solution with the date prepared, analytes, and concentration.
Stare the solution in the refrigerator. It is stable for $0 days.

LC Calipration Standard Solution Set Preperarion -

Water: The calitration standard set is made from the 50 ng/mL Water Fordifcation and Stagdard selution.
Remove the Watsr Fordcadon and Standard seluticn from the refigerater 1nd allow i o reach room
teperaturs, Then shake by hand to insure stedard consistency before makihg ditorions. Refer to the tble
below. Place the specified aiiquot of the 50,0 pe/mi. Warer Fortificzdon and Standard sofution fnto 1 10
ri volumetric fiask. Fiil to the line with HPLC or Milli-Q® water. Label as calibratien smndard solutions
with datz prepared, analytes, and concsntration. Store these solutions in the reérigerator. They are suble for
90days. :

Idzatifier Alicuot of 50 ne/ml, Std.(ul) Efmal Vol, Standard Concemmation (ne/mi)
WS1 2000 10 mL 10
WS2 1000 . 10 mL 50
Wws3 400 10l 29
WSse 134 10mL - 0.67

Clearlx labe! the calibration solutions with the date prepared, analytes, and concatration. Autosampler.
vials should be filled to approximately 2/3 capacity and capped to minimize solvent evaporation. The 10
ml volumemic Aasks of stndards will be stable for 2 wesks, Use fresh aliquots from them for each

analysis st

Soil; The calibration standard set is made from the 200 ng/ml. Seil Forification and Swndard selution,
Remoave the Soil Fortificarion and Standard solutien Som the refrigerator and allow it to reach room
temperature, Then shake by hand to insure standard consistency before making dilutons. Refer to the table
below. Place the specified aliquot of the 200.0 pg/ml Sod Fortificadon and Standard seiuton into a 10 L.
volurmemic flask. Fill to the line with HPLC or Milti-Q® water. Label as calibration standard solutigns with
date prepared, analytes. and concenmation. Store these solutons in the refrigerator. They are stable for

90davs.

Identifier  Aliguor of 200 ne/mi, Sid.fyL) Einal Vol Standard Concszraton (ne/mE )
881 2500 10mL 300
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552
533
554

1250 [0 mE 5.0
£00 . 10 =L 10.0
167 10 =L 333

Clearly labe! the calibration solutions with the date prepared, analytes, and concrzration. Autgsampisr
vials shonid be filled to approximately 2/3 eapaciry and expped 10 minimize solvest evaporacon. The 10
ml volumesic {lasks of sndards will be stabie for 2 wesks. Use fesh aliquots frem them for each

analysis set.
125 Source and Characrepization gf Samoles
427 Storage and Prevrocessing of Samples

423 Sample Forrification Procedure : .
Hater: All water test samples are fortified with hexazimone and the & listed metabolites frota the 50 ng/ml
Watey Forifcation and Standard solutions. The apprepriaw fotvification volume is dmwn inta a
pipetpipetior and placed into 20 ml. of water. The water is then mixed Refer o the uble below fer the
vohumes of Water Fortification and Standard solution to use for making tha LCQ and § x LOQ

fortifications.

Soil: All soil test sammples are fortified with hexazivone and the § lisied metabolites fromrthe 200 ng/tt.
Soil Forifeation ard Standard solutons. The appropriate fortificagion volums is drawvn into 2
pipevpipettor and placsd into 5g of soil The soil is allowed to stand for 10 plinutes, Refer 1o the tble
below far the volumss of Soil Fordficadon tnd Sandard seludort to use for making the LOQ and §x LOGQ

fortifications.

Matrix  Amount Tg- Vofume Forification Soln.  VoJume Fortificarion Soln, vels: 31l apalvtes LO

Fortifv) Low Fortiffeation (LOOY High Fornification (LOQY d §x10Q
Water 20 mL 40 pl 200 uL 0.1 ppb,. 0.5 ppb
Soil 5g 50 250 2.0 ppb,. 10 ppb
422 Concenrrarion_and Purification Procedures for Water
" Soiution Requirements/Sample (exmacdon + purification):
Milli- Q water 50 mlL
methanol 10 mb
hexage . 10 mb
90:10 acctone: 3 mM Acetic Acd 10 mL
90:10 methanol:3mM Acetic Acid 10 mL

SAMPLE CONCENTRATION AND PURIFICATION

Ut

Remove samples from refrigerator of feszer and allow 1o warm ta room temperaure,
Measure 20 ml of the water sample and plac? it into 1 250 mL e=aurifugs bonle,
Forufy test samples if required,

Add 30 mL of Milli-Q water and thep acidify by adding 200 1L of the 1/10 diiuted
glacial acetic acid solution. Cap and brizfly venex mix.
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ENVI-CARB BOND ELUT® CLEANUP

- L

10.

Place the 1.5 g Eavi-Carb Bood Elus® into the vacurm manifold 2nd condidon them by
placing 10 wk. of 90:10 acetone3 mM accde acid sajution into the tubes and adjusring
the flow to a St drip {~10 ml‘mioute). Using 3 geatle vacuum 1o puil through all of the
liquid, let the eolurmm dry for 30 seconds after the last of the tiquid has exited. Load and
condition the coiwm with rwo 10 mL vohumes of w3ter. Do not let the liquid leve] drop
below the top of the sorbent after the second water load has passed through. Do not
ailow the mbe o dry. . s

Load the water sample coto the column, in several portions if necsssary dus 10 column
reservoir capacizy. Tum on the vacuum aod allow te sample to pass through the
columm at a slow drip. Do oot allow the column to go dry. Do oot collect the Liquid.
Place 5 mL of w3tz into the copry 50 mi centrifuge wbe, vortax, Place this rinse onto
the Bond Elut and allow to pass through at a slow drip. Pull all the water through, allow
to dry, passing air tirough for about 30 seconds after last drop has come off,

"Place 5 mL of hexare into the Bond Elut and allow t0 pass through at a slow drip.

Allow to dry, passing air through for about 30 seconds after last drop has come off.
Open the vacnzm manifold and placs plastic 15 mL centrifuge mbes into the manifaid
in order 10 collect the tluate, ) .

Place 10 mL of 90:1d acetone:3 mM acstic acid soluton into the Bond Flut tube and
aflow to pass through at a slow drip. Pull all of the Lliquid throagh mto the collection
tubes. Break the vacoum md remave the wbes connining the chuate.

Place sanple on an N-Evap and svaporate to approximately ! mi. at 40-50 deg.

Wash the sides of the sammpie test tube with approximately 2 mal of acz1one and
evaporate the exzract i 0.2 to 0.5 ml. Repeat this washing with 2 second 2 ml. volume
‘bf acztons. Evaporam the sample to dryness h

Add 200 pl, of ac=:02¢ to the tube, vortx and-sonicate for 5 minutes, vortex agnin. Add
approximatety 1 mL of water and evaporate 10 the water phace, Add Ipproximately 4
mi of HPLC watzr 1nd continue the evaporation stzp to ensure removal of all traces of
acetone This is a very eritical step, the presence of any acetone will prevent the
polar analytes from being retaibed on the C18 column in later steps,)

Adjust to approximately § mL with HPLC water. Voriz, sonicats for 5 minutes, vorrex

Procesd direcly to the C18 SPE clean-up. This is 1 stopping point. Samples can be
placed into the refrigerator for sterage forup to [ wesk

C18 BOND ELUT CLEANUP/FINAL PREPARATION

1.

(7

Place the €13 Bond Eluc® nybes onto the vacuum manifold and condition them by
placing 5'mL of methanol:3mM Acetic Acid (90:10 v/v) solution into each tube ynd
adjusting dhe flow to a fast drip. Drain the be and allow to dry for 30 seconds more
under vacuum. In the same mamner condition next with 10 L of water, in two § mL
increments, waiting untl the first § wl is compietely below the fiit before 1dding the
second 5 mL. Stop the flow whea the level of the water drops slightly below the top of
the sotbent in the bonom tube. Do not Jet the rubes dry,

Place the Envi-Carb eluate solution {step 11 ENVI-CARB cleanup above) into the C13
Bond Elur® nibe, Apply vacutm, open the stopeock and Joad the cluate oato the column
with 3 verv slow driv. Stop when the level of the liquid is 1 e above the top of the
sorbent. Discard the 2queous effluent

Backrinse the origizal Eavi-Carb eluate conminer by placing 2.0 mL of water into it
vartex mixing for 3 fzw seconds. Pour this rinsarz inwo the C18 cartridge. Allow this
{rinse)water wash to pass through the C18 and discard. Allow all of the water 1o be
drawn out of Gse ke, Immediately shut off vacuum, discard Io2d volume
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LE)

10.

Placz 5.0 ml of hexane into the C18 cargridge, Allow the beane 10 pass through at 2
moderate drip. Aster the bexape has complerely passed through the column, add apother
5.0 mL of hexare and atlow that to compleisly pass through the colurmn as well. Allow
the vycmrg to pull air through the carmidge until there is no mors dripping,

Break vacuum aod place 2 new 15 mi plastc ceamifuge twbe Tio the vacuum manifold
under the C18 mies to collect the sluate,

Placa 10 mL of methanol:3 mM Acztc Acid (90:10 v/v) sofution into the column
Allow the eluat to pass thmugh a1 a moderate drip and collect. Discard the C13
column, .

Whes elution is fnished, place the rube cosmining the extract onto the N-Evan and
blow it down :0 approgimately 1 mL

Wash the sides of the tube with approximately 1 mLmedxmoi and blow down ta
approxitmately 0.2 ¢ 0.5 mL. Repeat with another | mL wash and blow down to dryness.

" Immediately stop the nitrogen ﬂnw and remove the wbe from the N-Evap.

Add exactlv 2.0 mL of HPLC or Milli-Q witer o the.mube comnining the evaporated
C18 eluate, Vorex mix for 5 seconds and place intw the ulrasanic bath. Allow the
sample to remein ja the bath (set at 30 to 45 degress) for 5 to 10 minutes

Filter approximately 1.0 mL of this finaf voiume sobution through a 0.2 micron
ActoDisc flter into an appropriate autosampler vial Cap.

This sample is now ready for LC/MS/MS analysis. 1t can be stored for up to 3 weeks in
a refrigerator at 4 *C.

420 Concentration_and Purification Procedures for Soil

. Selution Requirements/Sarmple (exmaction + purification):

M- Q watsr

Extraction solution 20

methapol
hexane

90:10 acetone: 3 mM Acetic Acid 10
90:10 methannl:3mM Acetc Acid 10

REREBER

SAMPLE CONCENTRATION AND PURIFICATION

SAMPLE PREPARATION AND EXTRACTION

Pl s

o bn

0 o

Rermove sampies fom refrigerator or freezer and allow to warm o room temperarure,
Weigh outa § g sample of the soil and place it into 2 50 mL coarifuge botde,

Fortify samples if required. .

Add 20 mL of 0.1M KH.PO,/0.5M Na(l extraction solution. Manually shake 10 times,
Place onto a wrist-action shaker and shake for 10 miizutes at naximum speed.
Cenmifige the sampie for-10 minutes at approximatety 2500 tpm,

Attach 2 20 mL syringe to 3 0.45 pm Acrodisc filter, Decant the supernatent into the 2
sytinge. Filter fnto 2 50 mL ceatrifuge tube. Place tbe immediately onto an N-Evap at
40 1o 50 *C and begin evaporztion.

Repeat steps 4 through 5. Whea there is sufficient reom in the 20 ml centrifuge mbe
{on the N-Evap) filter the second supernatent into ic Rinse syringe with 2 x 10 mi.
volumes of ac=¢one and placs acsrone into the 50 ml cenmifuge tube containing the
filtrace.

Evaporate the tembized exmacy/rinse to the water phase {approximately 15 mL).

Add HPLC watsr undl the volume is :ppmt:m:tely S0mL

Just prior to procz=ding 10 the SPE cleanup sonicxte 2xtract for § min. and vorex mix,

DRAFT n

- 40-

102


http:iroce:di.ng

DuPont-2547

DuPont-2547

DuPocr Aeport No. 2292

1.

10.

11,
12,

13.

ENVI-CARB BOND ELUT® CLEANUP

‘Place the 1.5 g Eavi-Car> Bond Eluts¥ into the vacuwm manifold acd conditien them by

placing 10 oL of 90:10 acstove:3 mM scetic acid solurion into the rbes and adjustng
the flow 1o a f2st drip (~10 mL/minute), Using 3 geatle vacuum to puil through all of the
liquid, let the column dry for 30 seconds after the List of the liquid kas exited. Load and
condidon the columm with two 10 ml. volumes of water. Do not let the Liquid level drop
below the top of the sorbent afier the second #awer load has passed through. Do not
ailow the mbe w dry.

Load the soil exzact otito the columm, in several portions if necessary due to column
reservoir eapacity. Tum oa the vacuem and allow the sample to pass through the
colzmn at 3 slow dnp Do not allow the colurm 1o go dry. Do not collest the hqu:d.
Place 5 mL of water into the epry 50 mL cenarifuge tube, vortex. Place this tinse oni
the Bond Elut aod allow to pass through at a slow drip. Pull all the water through, allow
to dry, passing air through for about 30 seconds after [ast drop has come off,

Placz 5 ml of exane into the Bond Elut and ailow to pass through at 3 slow drip.
Allow to dry, passing air through for about 30 secouds after last drop has come off.
Qpen the vacium manifoid and place plastic 15 ml centrifuge tubes ito the manifold
in order t6 collect the eluate. ‘

Plaze 10 mb of 90:10 acetope:3 miM acetic acid solution into the Bond Elut tube and
allow to pass thecugh at a slow drip. Pull all of the liquid through into'the collection
tubes. Break the vacuum and remove the tebes containing the eluate,

Placs sarrple on ab N-Evap and cvaporaiz 1 approximately 1 miL at 40-50 deg,

Wash the sides of the sample test tube with approximately 2 mal ofa.c:mne and -
evaperate the =xmact to 0.2 w 0.5 mL. Repeat this washxng with a s2208d 2 mL volume
of acetone. Evaporare the sample to dryness

Add 200 uL of acztone o the tube, vorex and senicate for 5 minutes, vonex again. Add
approximately 1 mL of water and evaporate (0 the water phzse.. Add approximately 4
mi, of HPLC water and continue the evaporation stzp to ensure remaoval of ail traces of
acstone This is a very critical step, the presence of any acetone wiil prevent the
polar anzlytes from being retained on the C18 columa in later steps.)

Adjust to approximately § mL with HPLC water. Vortex, sonicate for § minutes, vortex

Proceed direesly to the C18 SPE clean-up. This is 3 stopping point. Satrples can be
placed into the refrigerator for storage forup 1o 1 week.

C18 BOND ELUT CLEANUP/FINAL PREPARATION

L

!\J

(7

Placs the C18 Bond Elur® rubes onto the vacuum manifold and condition them by
placing 5 mL of methanol:ImM Acetic Acid (50:10 v/v) solution inte each tube and
adjusting the flow to a fast drip. Drain the tube and allow to dry for 30 sceonds more
under vacuum. In the same mapner condition next with 10 mL of water, in two 5 mL
increments, waiting until the first § mL is completely below the frit before adding the
second 5 mL. Stop the low when the level of the water drops slightly below the 1op of
the sorbent in the bottom wbe. Do not let the mbes dry.

Placs the Eavi-Carb eluare solution (step 11 ENVI-CARB cleanup above) into the €18
Bond Elur® rebe. Apply vacuum, open the stopeock and load the eluate onto the column
with a verv slow drip. Stop whez the level of the liquid is ! e above the top of the
sorbeat. Discard the agueous effluent.

Backrinse the ariginal Eavi-Carb eluate cootainer by placing 2.0 mL of water tnto it
voriex mitizg for 3 few seconds, Pour this rinsate inte the C13 earwidge. Allow this
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{rinse}water wash 1o pass througn the C18 and discard. Alfow all of the water to be
drawn ottt of the rube. Immediat=ly shut off vacuurm, discard load volume

4. Placz 2.0 mL of bexane into 22 C1§ carmidee. Allow the hexzne 1o pass through at 3

' todezate drip. After-the bexans 3as complezely passed through the column, add znother
5.0 ml of hexane apd allow that 1o complerely pass through the column as well, Allow
the vacumn to pull air through *e coriridge untl there is no mare dripping,

5. Break vactum and place 2 new [$ mL plasde cenmifuge tube into the vacuum manifold
under the C183 wbes ta collec: ke sluate.

6. DPlacz 10 mi, of methanol:3 mM Acedic Acid (90:10 v/v) soluder into r.he column,
Allow the chate to pags through at 3 modetate drip and collect. Discard the C1§
cojumn .

10.  When ciuton is finished, plac="he tube containing the extract onto the N-Evap and
blow it down to approximately | mL

11, Wash the sides of the tube with approximately I mL raethanol and blow down to

* appreximately 0.2 t 0.5 mL. Repeas with anotber | mL wash aod blow down to dryness.
Immediataly stop the nirogen flow and remove the tube from the N-Evap, ) ’

12, Add ematlv 2.0 mL of HPLC or Milli-Q water to the tube containing the evaparated

C18 cluate. Vortex mix for 5 seconds and place into the ultrasonic hath. Allow the
. tample to remain in the bath (set at 30 to 45 degrees) for 5 1o 10 minutes

10. Filter 2pproximartely 1.0 mL of this Snal valume selution through a 0.2 micron
ActoDisc filter into an appromiate autosampler vial. Cap.

11. This sample is now ready for LCMS/MS analysis. It can be stored rorup to 3 weeks in

a refrigerator at 4 °C.
43 Instrumengaion - )
431 Descrfuﬁo}u

This method requires an LOMS/MS insument equipped with an electrospray isterface for the apalysis of
water and soil. An autosarepler is also required for the unattended analysis of multiple samples and
¢alibration selutons. The analytical dats in this me:hod was obtained from a Micromass Quattre T LO/MS
cquipped with the HP Sexies 1100 Modular HPLC Systez whick includes a dual chapnet pur,
autesampier, vacaum degasser, temperanurs-contoiled column compartoeat, and A UV-Vis detzctor {not
rtqmred {or this methed), The HPLC and Mass Specaometer operating paraumeters for these systems age
given in section 4.3.2,

The chromatagrapaic ¢oltmm and mobils phases specified provide gccd peak shapes and resolution of the
analytes. This ailows yufficient fime 1o svitch mass specTomeic acquisidon parameters thereby atlowing
bensr optimization of each channel. The HPLC solvent program includes a period of hlg,h-oxgzmc solvent
flow 1o purge matrix matehls from the column and allows sufficieat re-cquilibration time between ruus,
Do oot alter these periods. In gcnm.l. insEument mponse is good to exceilent for the analytu on the
positve ESE SRM channels. Always use the combiration of HPLC conditions and mass spectrometer

parametess specified for each mamix.

232 Operarine Condirions: Micromars Ouartro !f with HP Series [100 HPLC

ANALYTICAL CONDITIONS FOR SOIL AND WATER

High Performance Liguid Chromatography (HPLC)

Mobile Phase A: Aquecous 0.01 M ac=5¢ acid
Mobiie Phase 3: Acztonitriis
DRAFT 12
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Mobile Phase Program:

On-cohumn Flow Rawe:
Injection Vohome:
Cohammn; '

Cohom Temperatare:

Mass Specrometer (MS)
Iomization Made;
HV Lens
Capillxry Voltage:
Cone Voitage
Collision Voltge

Generl pargmetery
Collicion Gas Presture
MS1 IM/HAM Resolution
MS2 LM/HM Resoluton
Seurcs Tegperaturs:

Acauisition Functions

1

3

ESP+

Start 7.0min

Ead 95

Int Chan. Defay: 0.0 sec

ESP+

Sart 9.5min

Eod 120 :

Int Chan. Delay: 0.02 sez

ESP+
Start 12.0min
Ezd 17.0

Int Char. Delay: 0.02 zec

Tumsimin) 244 %8
0 100 o)
3 90 i0
10 30 0
15.0 ] 73
15.1 5 95
240 5 95
201 0 100
0.0 0 £00
1.0 mL'min, spiit~3:1, Divert 0-6.9, 15.5-30 min
5Q uL

Zorbat RX-C3, 25 cm * 4.6 mm id, § um; with guard
columm amched
30°C

Pogsitive ST
0.26 KV
40KV

32 Vols |
18

Positive EST Modes

1.7-2.0x10¢-3

both 10

both 12 i
35°C

set as shawn below:

Pareat Dayghtar Dwel]
171.1 711 0.12 sec
Parezt Dauepter Duwell
2853 U571 0.12 sec
2672 171.0 0.12
2693 171.0 A
Parent Dauehter Dwelt
2392 157.0 0.08
2532 1711 ' 0.08

Approximate Retention Times of the 7 Analytes

Anafvie Apagrox. Retendon Time (min) Acouisition Funcrion: Transition
meabslite G3170 8.39 I 1711 -71.0
menbolite A 10.63 2 269.3-171.0
metapolite A-1 11.62 2: 269.2-171.0
DRAFT 13
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membolite 1 1127 2: 267.2-171.0
meabolite C 10.12 1 253321570
hzxazmoze 14.46 3 235321710
méabolitc B 13.82 3 23921570

Alternare Mass Spccwv-mdzr (MS) Conditions: Canfirmation Channels

1f co-eluting marrix ¢omponezms interfers with any of the analytes on their prinsary positive clecrospray’
MS/MS changels, use the following elecraspray conditivns and alternate chaanels (o both confirm that
these co-cluting peaks are in fact meerfermaces and to quandote the tnaiytes. Alternate channels can be
determined from examining the full scan specta of the daughter ion specza of each analyte shown in
Figure 2. The aliemate electrospray parameters (increased collision gas energy) specified will aiso

- signifieamly reduee or climinats the interfering peaks ¢p the original channels. Re analyze samples using

the alternate channels along with the origipals for comparison.

Ionization Mods: Positive EST

HVY Lens 0.1 KV '

Capillary Voitage: 36KV

Cone Volage 25 Vals

Collision Veltage 30

Gezeral parameters Positive EST

Collision Gas Pressure 1.7-2.0x10e-3

MS1 LM/BEM Rzsolution both 8 - .
MS2 IM/HM Resoluton both 12 . .

Souree Termperanme: & °C

Acouisiqon Fapesons st for selected alternate MRM transitions:

433  Calibration Procedures

Inszumenmtion performancs was mitially evaluated for calibration, response, lineariry by the following

procedurss: L

1. The LOMSMS insyument was amed in positive elecrospray mode to optimize the [M-
cyclohexane moiery]” peak while still showing the base peak [MH]" For the negative
electrospryy compounds, the insmument was tuned to maximize thz [M-1] peak .

2. Full-sean, on-colunm analysis of 2 2 4-pg/ml calibradon solution cootaining each of the
analytes was performed to verify appropriate 10/Z responses and abundanes ratios.

3. Analysis of calibration solutions (see secton 4.2.5 for preparation) and consmruction of a
$-point calibration curve was performed to verify linearity (R* 2 0.98) over the analyxical
range and evaluate detector response (low calibration solution response 2 5/1 signal-to-
noise).

Routine manufzcmurer instrment cakibration and maintenzses procedures should be followed as necessary

to oprimize performancs, It {s also accessary (o ensurs that the electrospray interfacs components are clean.

A dirty sourcs can cause drift in {nsTUmEnt response.

Sampie Analveis

Initiaily, at least 1, and prefersbly 2 runs of 3 magix-coptaining sample skould be made 0 equilibrate the
ESI-LCMS systzm prior (o rucning 3 sample sst uniess fm:m:p:nt performancs allows otherwise.

DRAFT "
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Calibradon solutens and sarsples should be alterately 2naiy=sd through the analysis set 30 test samples
can be quandfied using the average response of brackszing smndard (i.2., stndard, sarmpis, stndard,
sarople, smadard, e:2) [f instuoment performance is sAdie i is permussibie to run 2 samples berwesg each
standard, provided a standard preesdes the frst sample of the s2¢ and follows the last sacmle of the set. At a
minitmm, 3 check sample consisting of a control fornfed at ke LOGQ and procsssed through the method

should be run with every samopie set.

4.4 C alcularions

441 _Merhods )
The prm found and percent of appiied recoverics are determined from caleuladons which compare the
peak area respanses of each malyte to the response of brackesng analytical smodards. Use aply the
primary MRM channe] for qu.znmon. Do not use the Toral fon Chromatoeram. Peak area respoase
vaiues should be entered in an EXCEL? spreadshect texpfats desigoed to perform the lmmpm(-
calcularons,

Ths response facior (RF) is calenlated for each analyte & all ealibration standard analyses by dividing the
peak arsa by the analyte conesagation. One may use cither the average respense factor of the endire set of
stndards if the response has been stable over the period of analysis, or one may use the average of the
closest two standards winch bracket the sample being quanttated if instrument drift has been poted. In
either case, valid recovery dara are generated if the peveeat relative standand deviation (%RSD) for the
peak aren responses of the standands used is less than or equal to 20%. Values for the amount (ppm)
detecred i samples are determined by comparing the peak area of cach sample analyte detected with the
average response factor and comrecting for aliquots, weight of sample, and finaf volume.

Toe pescear of applied recoveries for fortifed samples ae al:::.ht:d by dmumg PP feimd & by ppm

applied and multpiying by 100. -
C (cone. .of sample pg/mL) = Ama(sa.mplc)!R.F(avg.)
ppb (sample) = C/W * (1/AF} * FV
W ;-wcighlot'snmple (g, 1wl =1g)

AF = aliquot fraction (vol. aliquettotal vol.)
FV = total volume of final analysis soluton (ml)

Sampie Calculztions (Bracketing Stapdards):
For a hypothedcal analyie:

‘20 mL (=20g) water sarple fortified a1 0.100 ppa, aliquot fraczdon = 1, Figal Volume = 2 mE

Responsc of 0.67 ng/al Std = 700 area counts
Response of 2.0 ng/mL Std = 2300 area counts
Response of 0.100 ppb fortificaton = 1200 area counts

RF{avg.)= [(22002.0 ng/mlL) + (700/0.67 ogimL}}/2 = [072(mL ng)
Couc. sampie = 1200/1072(mL/ng) = 1.119 ag/mi,
AF =20mlL/20ml = 1.0

ppb sample = {1.119 (oe/mL)y20g} * (1/1) * 2 mL = 0.1119 /g = 0.1119 poo
recovery = (,1119:0.1000 * 100% = 112%
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FiGURE 1.

CHEMICAL STRUCTURES AND NAMES

Hexgnene
- DPX-ASST4
Coperirst Nerrer S-Triazine-2.4-{1H, 2H) cicna, 2-
Cchexyh-6-Gmethyiaming - T-metnd

CAS BadidryNn . 51235042

Metzbdite A

QuPeat Code N & T3337

Chamical Name: S-Triazine-2,4-{1H,3H)-dlone, 6-
dimethylamine-3-{4-hydrexyeyelo- hexyl)-1-methyl

CAS Recistry No: none

Metzholite Al . .
Cremiced Nrer STragre 24(iHH-dare, s
hyooyoddeyl-Hreth-EdmehyiaTing-

CAS Bedigry Nn : none

Metetolite B

!

Cerricat Nemer S-Triazine-2,4-{1H,2Hxdione, 3
cyclohexyl-1-methy-G{methylaming)-

CAS Bocidry Ny - 55611-54-2

Q Metzixlite C
i : IN-T2935
N Cherrical Mame: S-Triazine-2.4{1H 3H)cdcne, 3-
/kﬂ/[[\ {d-hycraxycyciohexyl}- 1-methyl-6 (methyiamino)-
o wHCH,
é a £AS Baciery Nn + 72585887
]
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FIGURE 1 (cowmiu&a)

CHEMICAL STRUCTURES AND NAMES

o8 :
Y
I

Metzdolite C1
DuPerr Codn e - INGGTAS4
Chemicsd Nome S.Thazine-2, 44 1H,3H)-cicre, 2-

/k“/]l\ (R-hyerexycyciohexyf)-1-methyl-6- (methyiarrina)-
o7 NECH,
] : CAS Facsy Mo none
cg,
o] . .
Q‘ i Metzbdite D
PuPnpt Coda No - 1N-B2328
' -
(hemicd Nevree STHaire-24 6 (TH3H S
oZ o ticre, tocdegt-3mehy 4
| CAS Bagishty No - none '
- c3y
EO ) B -
Q FOR—
Metzheiite 2 -
T i
Chamizal Name- S-Triazine-2,4,6-(1H,3H,5H)
o Q._\o trione, 1-{4 hycroxycyclohexyl}-3-methyt
1 CASBacisry No rone
3
[+} .
il Metchoite F
gy IN12221
/k"/!L Cosrmieed Nermer $-Trizzine-2,44{ 1H 3H}ciore,
o Nu, }cﬂdmi-o-anmo- “rethyl-
| .
B cH, cassm.sb. rcne
Q
" Mazbdlte
A~ : INT4916
/]\ | anc.‘.lﬂmx&Tnazme—Z 4{1H,3H)cicre,
o= N NBCH, Igycohexi-Gmetylam
II! CAS Reciary M- nene
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FIGURE 1.(CONTINUED )

CHEMICAL STRUCTURES AND NAMES

0 Metzbdiite H
g . Do Coxie Ao INM111
}E\i Qz::ams:rna;ne-z,mush).dn 3
qcchey-G-dmethyamiro
@ o S Beistry Mo rere
o .
N Q Metadite -
I DPTICrahe:
§7 Cremicd Narer S Triazine-2 4 1H,2Hrdore,
A e
0¥ tll N{cH,) CAS FerjsryNo: rers
c3= .
CH Metabolite G3170
: /[\ DuPoyt Corle N+ ING3170
¥ !N chd_uare:s-Tnazme-sz.h).
A a.) da'e,‘!-nﬂryf—&-drm'fy{
0 1}: N (CH,), ere
Ca,
OB
BOy, Naabditeesmn-gmc::sice
i ﬁ Lot Code N - INNGSE3
' E‘T’\/'\ Crecricd Nerree S-Trazine 2.4 H2H)-coe,
%E /N(\IH 1-methyt-B-dimethydaming ngjucosice
- 0¥ T N(cH;), .
! CAS Bagisiy No - nore
C3,
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Modifications to Dupont-2349 to confirm bv LC/MSAMS

If sample splitting is needed to 2llow confirmation by LC/MS/AMS, the 16x100 mm
silanized glass tube used in step 4.4.5 must be calibrated at 1.0 mL as well as 2.0 mL.

Follow the method (Met-101, revision 2) through step 4.5.1. At step 4.5.1 insert at end.
Adjust to 2.0 mL with methanol, vortex to mix, sonicate 5 minutes. Readjust to 2.0 mL
with methanol and vortex. Remove 1 mL for LC/MS/MS if required.

Evaporate to dryness. Continue with method DuPont-2292 (soil and water LC/MSfMS
method) final preparation step 4.2.9: C18 Bond Elut Cleanup/Final Preparation, step §.

Standards for LC/MS/MS aﬂ:ﬂysis may be prepared from standard solutions uséd for

GLC/NPD analysis by evaporating the organic solvent and redissolving the residue in-
water with mixing and sonication.
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\Centre Analytical Laboratories, Inc.

3048 Research Crive State Ccellege, PA 16801
() Phone: (814) 231-8032  Fax: {814) 231-1253 or (814) 231-1580

Page 1 of'l
PROTOCOL DEVIATION
Deviation Number: 1
Date of Occurrence: _ 35/06/99
CAL Study Number: 008-036 : Sponsor Study Number: DuPont-2547

DESCRIPTION OF DEVIATION

Step 4.2.9a, C18, Step 9 of DuPonr-2292, located in Protocol Appendix 2, states that
exactly 2.0 mL of HPLC water should be added to the tube containing the evaporated
C18 eluate. Instead, for the reagent blank, sample conirols, and spikes A-E, the volume
to be added to the tube was calculated as described in step 4.5.4 of DuPont-2549
(Protocol Appendix 1), so that the concentration of the sample in the final extract was
2.5 g/ml.

-

ACTIONS TAKEN

ie.. amendment issued, SOP revision, etc...

Deviation issued.

Recorded By/Date: Sfdﬁl 74"9‘:;’ s -/7-37

IMPACT ON THE STUDY

No negative impact on the study.

Lachi hend 7.9

Study Director Si gnatufe Date

CAL QAU Review G gi ! lq 9

i
Febryary 12, 1998/2
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