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Re·rision #2 ·Date l 0/96 

DETERM!NATION OF HEXAZIJllONE AND ITS MET ABO LITES IN SOIL 

Reasonfor nrviiicn: · To r<duc: :l!e initial sample size ..;d amount of eluting solution 
in Section 42; Tne chaagcs were made to provide a cle:me:­
e.waa for instrumcnation. 

1.0 INTRODUCTION 

nu; standaxd aper:lling proccdme (SOP) is inli:nded far the det=inarian ofresid.;.. 
of he:uzinone :md hc.'CJ.Zinone metabolites A (IN-T393i), B (IN-A3928), C (IN­
T3935), Al (IN-G3453), I (IN-JS472), arid G3 l70 (IN-G3 l70) in soil. . 

2.0 EOUIVALJ;i"'ICE STA TEMTI<]' 

During the conduct of this anaiysis, equivalent apparatu.i, solvents, glassware, or 
techniques (such as sample conc=tion) may be substituted for those specified in 
this method, e.~cept-where otii<=Wise noted. +ii the C'tem :m equivalent piece of

( equipmc::it or :m equivalent tecimique is' used, i!S use will be documerued in the smdy 
records, when appropriate. 

3.0 MATERIALS 

3.1 App:ir:itns :lDd Equipment 

Assorted laboratotY g1.,;sware including: gradlla!ed cylinders, short stem glass 
funnels. pipe!S, vohimetric flasks, evapor:tting llaskS; mi=liter syringes. 

Gas Chromatograph: · 	 Hewlett-Packard 5890E gas chromatograph equipped 
with :m NIP detector,. an HP6890 Autcisampler, and an 
HP 3365Il ChemStation · 

GCColumn: 	 15 M x 0.53 mm i.d. fused silica column cross bonded 
with 0.5 µm film thickness Rtx-35 ­

Balanc:s: 	 Analytical balanc:: c:ipable of weighing to =-0.1 mg 

Top-toadi.ag ha.lane~ c:ipable ofwe:ghing to ±:0.01 g 
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Ce:itrifuge: 

Ce:itrifuge Tubes: 

Evaporators: 

Evaporator tubes: 

Filter Pap"'- . 

EDP Electronic Pipets 

wit!i suitable tips: 


Reservoirs (75 mL, 25 mL, 

or 15 mL) and 

adapters for use wit!i 

SPE c:imidges: 


Solid Phase 

Extraction Apparatus: 


Solid Phase 

Extraction Columns: 
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[EC clinical cemrifuge (lnre:national Equipment Co., 
Needham Hts, MA) 

50 mL polye:hyle:ie or poiypropyle::ie c..-:itrifuge tubes 
"Widi sc;ew-c:ip closures 

.N-Evap, .Models 112 and 115, attached to a nitrogen 
source (Organomation Associates, Sout!i Berlin, MA) 

Turbo-Yap, 200 mL unit (Zymarlc Corp~ Hopkinton; 
MA) 

Zymark 200 mL tnbes (Zymarlc Corp, Hopkinton, MA) 

Wbatman,#541 

Vortex.Genie 2 \VWR Scientific, Bridgeport, NJ) 

Rainin, Rid.,aefie!ri, NJ.. 

Varian Analytic:tl Instruments, Sunnyvale, CA . 

Vac Elut Mode SPS 24 (Varian Analytical Instrw:iients, 
Sunnyvale, CA), or . 

Y-tsiprepn< Solid-Phase Extraction Vacuum :Manifold 
(Supelco, Inc, 'Bellefonte, PA) · 

SupelcI=n< Envf™-Carb SPE Tubes, Custom, 12 mL 
Polypropylene Tubes with Teflon Frits packed with 1.5 
gr:im ofENVI-CARB (Supleco, Inc., Bellefonte, PA) 

C13 Mega Bond Elut, 6 cdl gr::un (Varian Part#1225­
600 I) (Varian, Inc., Harbor City, CA) 
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Shake:: 

Test Tubes: 

. ultrasonic Bath: 

pHme:er: 

Ac:tcne: 

Dimethyldichlorosilane: 

Ethyl Acetaie: 

· Glacial Acetic Acid: 

·Hexane: 


Met!ianol: 


Potassium Phosphate, 

Monobasic: · 

Sodium Chloride: 


Toluene: 


Water: 


( ··.··' ­
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BurreU Wrist-action shake:- (Bur.eil Corp., Pittsburgh, 
PA) ­

16 x 100 ram,borosilie3!e, silylared, wit!i Teflon~-lined 
sc:ew cips 

Branson Model 3200 ffitrasonic Bat!i (VWR Scientiiic) 

Bei:lanan <j>34 pH mere:- (Beckman Instruments, Inc~ 
· · Fulle.-ton, CA) . 

Pesticide residue quality 

SlJ!lc!ca, C:l!alogNo. 3-3009 (Supelco, Inc., Bellefonte, 
PA) 

Pesticide residue qualify 

Re:igem grade 

Pesticide residue quality 

Pesticide residue quality 

Reagent grade 

Re:ige.nt grade 


Pesticide residue quality 


HPLC grade 
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3.3 

A.aalytic:U grade, av:tilabie :O:cro DuPont Agricultural Produc-.s Global Tecb.aology 
Division, E. L duPoru de N=ours and Company, Wtimi.agton, DE 

Analvte 

He.'Q.Zi.aone 
. Metabolite A 
Metabolite B 
Metabolite C 
Metabolite Al 
Metabolite I 
Metabolite G3i70 

3.4 .Rengent Preo:ir:ition 

.. ( 3.4.I 3rru\.1 Acetic Acid 

Standard lde:nific:ition 

DPX-A3674 
IN-TI937 
IN-A3928 
IN-1'3935 . 
IN-03453 
IN-JS472 
IN-03170 

Add 173 µL glac'.al acetic acid per one liter ofHPLC grade water. Record the pH of 
this solution. This soluticn. is stable for approximaiely two weeks at room 
te:nperarure. Discard the scimion when it starts showing signs ofturbidity. 

3.42 O.lMKH,P0./0.5lv!NaC1 Sdution 

Weigh 13.6 g KH2PO, and::.92 gNaCl into al litervolumetric flask. Dissolve the 
- compounds with HPLC g<Uc water. Bring to volume with HPLC grade waxer and 
mix well. Record the pH ofthis·solution (-pH 4). This solution is stable for one 
month at room temp= Disc:ird the solution when it staxts showing signs of 
turbidity. 

3.4.3 Extraction Solution 

Combine equal volumes of 2cetone and 0.IM KH,PO/O.™ NaCl Solution. 
weU. Prepare fresh daiiy. 

MLx 

3.4 . .+ 9: l Acetone:3nu'v( Acetic .-1..:-:d 

lY!Lx 90 mL ace:one with 10 ::iL 3mM acetic acid solution. Prepare fresh daily. 
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3.4.5 	 9:! Methano1:3mM Acetic Acid 

Mix 90 mL me:hanol with IO mL 3mi.v! acetic acid solutions. Prepare fresh daily. 

3.4.6 	 Mixed solvent solution (20% acetonc/50% ethvl acetate/30% toluene GC Diiuting 
Solution) · 

In a. 5(} mL mixing cylinder add 10 mL acetone and 25 mL ethyl acetate. Dilute to 
volume with toluene. Mix well. Prepare fresh ·as needed. 

3.5 	 An:ilvtic:il Standard Preparation 

3.5.! 	 Stock Standard Solutions 

12:.S mg.(corrected. for puricy)°of each analytical standard is accurately weighed, 
quantitatively transferred to a 25 mL volumetric flask,_ and brought to volume with 
methanol to make individual stock standard solutions having a concentration of 

\. 	 500 µ'?fmL. Toese stack standard solutions are tii be stored at l-8 •c when not in 
use.. Toese solutions are stable for approximately six months when stored under these . 
conditions. 

3.5.2 	 Fortification ISoikina) Solutions 

Typically, mb:ed .standard solutions containing all seven analytes per standard 
solution are prepared by adding the appropnate amounts ofstandard solutions into a 
volumetric flask and diluting to volume with methanol Store all spiking solutions in 
a refrigerator when not in use. 

For preparation ofvarious standard concentrations see form ML. 47!a in AppendL" I. 

353 	Intermediate Standard Solutions 

Typically, int=ediate. standard solutions containing all analytes are used ta prepare 
the GC standards. Toe intermediate standard solutions and the GC standards are 
prepared in volumetric flasks and diluted with mfaed solvent solution (20% acetone/ 
50% ethyl aceta.re/30% toluene). Store these standard solutions in a refrigerator when 
not in u.se. 

For preparntion ofvarious standard conco:ltrations see form ML 472a in Appendix I. 
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3.5.4 	 GC !Calibration) Standartl Solutions 

Typically, GC standards cont.lining all seven analytes are prepared. Store GC 
standards in a refrigerator when not in use. 

· For prcpar:irion ofvarious standard conc:ntr:lrions see farm ~iL 472:1 in Anoenclix I. 

4.0 .A.J'fALxTICAL PROCEPURE 

4.1 	 Princiole 

Tne analytes arc ;,:dracted from the ~ail sample with. an aqueans buffer-acetone 
solution. The mrulting e.'llract is evapol2Ied lo the aqueous phase and passed tbrough 
a disposable graphetized C:Jibcin SPE column. The analytes arc· eluted from· tlie 
carbon column with acid-acetone.solution. Tae eluate is evaporated to drync:Ss and 
brought ta the water phase far a second column cleanup u;;ing a C!8 SPE column. · 

"Tae 	analytes :n-e eluted from the colw:i;m with. acid-me:hanoL Tne eluate is 
( 	 evaoorated lo dryness and the residue dissolved iii a suitable mixed solvent solution 

.far~ cbrom;itographic ailalysis using NP detection. 

42 	 Sample E:rtr.iction 

Note: 	Use disoosable laboratory equioment whenever possible. All !tlassware used 
far the ~ysis must be metic-.tlously cle:med prior to use. ­

l. 	 Weigh a 5.0 g sample into a 50 mL centrifuge tube. Fortify ar this point. 
Allow the spiking solvent to evaporate under a fume hood. 

2. 	 Add 20 mL e.'Clracting solution. Manually shake ten times. Shake far an 
additional IO minutes using a wrist-action shaker at maximum speed. 

3. 	 Centrifuge for 10 minutes at approximately 2500 rpm. 

4. 	 Decant the mrulting extract through a filter into a siianized Zymark tube. 

5. 	 Re:neat stens 422 -: 4.2.4 one more time dec:mting the extr.J.c:: tbrou!tli the 
sa~e fi!te; into the same collection vessel. Rinse the fiiter with 2 x IO mL 
acetone. 

This is a stopping point. Refrigerate exrr.ic~ for furthe::- proc:!Ssing. 
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6. 	 Evaporate the combined e:arac: ta the water phase (- 15 mL) at 50 ·c using 
the Turbo-Yap e~1apor.iror. Use a template co de!e:mine th.is endpoint. 

7. · Dilute thee.=: to-50 mL with HPLC grade ware:. lvfix weU. 

Thi3 is :i stopping point. Refrig=e the e.xtract far furthe: proc=ino;
. . ' 	 0 

8. 	 Just prior to c:irbon SPE column c!e:inup, sonic:tte the extract for 5 minutes. 
Mi.xwclL · 

43 	 Solid Phase E:rtr:iction ISPE)Pnrific::ition ·. : 

L 	 Pack the carbon column by gently pushing the column frit onto the carbon 
packing. Condition the column with one column volume of9:! acetone: 3auVf 
acetic acid. E!ute to dry and dry the column far approximately 30 seconds 
more with vacuum, adjusting the vacuum gauge to minimize loss of small · 
amounts of cari:Jo!L Continue conditioning· the column with two coltimn 
volumes of water without allowing the column to go to dry. Discard_all 
e!utions. 

( 
2. 	 Attach a. rese:voir to the =ttidge and pass the samole eXIract through the 

· c:irtridge.: Use vacuum to fucilitate sample elutio!L Do ·aat allow the cartndge 
to go to dry. Discard this sample load. Remove the reservoir. 

3. 	 Riase the sarnple cantaine: with aae column volume (10-11 mL) of water 
and add rinsing to the calllm!L Elute ta dryness and dry for approximately 30 
seconds more with v3.cttunL Adjust the vacuum gauge to minimize the loss of 
small amounts of carba!L Diseattl this wash. 	 · 

4. 	 . Rinse the column with one column volume ofhe:cme. Allow the hexane wash 
to go to dryness aod dry for -30 seconds more with vacuum. ·Adjust the 
vacuum gauge to miniiniZe the loss of small amoun!S of carbon. Discard the 
he.uoe wash. 

5. 	 Elute the aoalytes into a 16 x 100 mm silanized glass test tube (marked at 
-1 mL aod -5 mL) with 10 mL of9:1 acetone:3auvl acetic acid. Elute by 
gravity. However, vacuum may be used to start the elution. 

Nore: ·See Appe:idi.x II for detailed instructions for silylaring glassware. 

Tb.is is :i stopping point. Refrigerate extrac!S for further proc~ssing. 
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Evapor:ue the sample e:mac: to -1 mL at 40 - 50 'C using. :be N-Evap. 

Wash the sides ofthe sample test rube with-2 mL a=ne and evanorate the 
e."ttr.lct to 0.2 to 0.5 mL • 

Repc:it washing the sides of the test tube with a s=nci 2 mL portion of 
ac::ooe. 

Take the e."ttr.lct tci dryness. 

Dissolve the rcsidne in200 µL acerone. Briefly vortex the = and sonicate 
for 5 minutes. Again, vorte."C briefly. 

1 L Add -1 mL ofwru:er and evaporate to the water phase. 

12. 	 Add-4 mL HPLC water and continue the evaporation step to "'1SUI'C removal·. 
ofall traces ofthe acetone. 

13. 	 Adjustto-5 mL with HPLC water,_ 
( 

This is a stopping point. Refrigerate the •=ct for furthe:- processing .. 

14. 	 Vortex.. Sonicate for 5 minutes. Vortex.. The •=ct is now ready for 
additional SPE column cle:mup. 

This is a stopping point. Refrigerate the extract for furthe:- processing. 

4.4 	 Additional Col~rnn Cle:inup with C18 SPE Cartridge: 

Note: 	To ensure unifomrity ofthe column packing in the Cartridge., l2Jl the cartridge 
on the lab bench, then gently pnsh the column frit onto the column packing 
prior to nse. 

L Poss 5 mL 9:1 (Methanol:31ll1'vl Acetic Acid) to the column.. Elute to dryness 
aod dry for 30 seconds more with vacuum. Continue conditioning with 
2 x 5 mL HPLC water without allowing the column to go to dryness. 

2. 	 Load the aqueous extract from 4.3.14 onto the column anc: e!ure to -l cm 
above the column packing. \ :.· 

- 19 ­

82 




DuPont-2547 

DuPont-2547 

SOP# 	 Meth-to\ Page 9 

3. 	 Rinse the sampie =tube with-2 mL HPLC water and.add this rinsing to the 
column. Elure iust to drvness. Discard the sample load and wash. 

4. 	 Wash the colu= with2 x 5 mL he."<3Ile. Elute the second 5 mL hexane wash 
to dryness. Continue drying the column for 30 seconds more with vacullIIL. 
Discard the he:::me washes. 

5. 	 Elute the analytes into a 16 x 100 mm silanized glass test tube ca!Ibrated at 
2.0 mL with 7 mL 9:1 Me:banol:3mM Acetic Acid. A suitable reservoi{may 
be used for this step to facilitate elution. Elute by gravity. However, vacuum 
may be used to start the elution. 

This is :i stopping point. Refrige:ate the extract for further processing. 

45 Concentr:ition and frocessin<> ofSample Elu:ites for GC Anolvsis: 

!. 	 Evaporate the =ple e.-mact to -I mL at appro_ximate!y 50 •c using the N­
Ev:ip. ­

i. 
2; 	 · Wash the sides ofthe samnle test tube With-I mL methanol and evaoorate the 

e.'<lractto 02 to 05 nlL. -. ­

3. 	 Repeat washing ·the sides of the tesr tube with a second I mL portion of 
methanol. 

4. 	 Take the extract to dryness. Determine the final volume ofthe extract at this 
point so that !he concentration ofthe sample in the final extract iS 25 g/mL. 

5. 	 Dissolve the residue in a vollime of acetone equivalent to 20% of the final 
.volume ofthe extract. Briefly vorte."C the e.-mact and sonicate for 5 minutes. 
Again. vortex briefly. 

6. 	 Add a volume of ethyl acetate equivalent to 50% of the final volume of the 
extract and ensure complete solution ofthe analytes by vigorously vortexing 
the mi"Crure. 

7. 	 Adjust the final volume of the sample extract with toluene. Sonicate for 5 
minutes. iY!i.x thoroughly for GC analysis. The final concentration of the 
sample in the extract is l mL = 2.5 g. 
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SOP# Mem-101 Page 10 

Note: The column :md conditions stlted in the method have b= sarisfue'.ory for the 
matrix being analyzed- The specific column pacldngicoating, carrio: gas, 
column =;:i=ture and flow rare listed arc typical conditions for- this anclysis_ 
Specific conditions used will be noted on e:ich chromatographic run and will 
not othc:rwise be documc:lted. · 

4.6.1 Oo=ting Conditions 

Instrument: HP5890E gas chromatograph equipped with an NiP de>.ector, 
.electronic pxessure controlled inlet (packed/pmgcd), an HP6890 
autosamplcr, and an HP 3365 II ChemStation_ 

Column: 15 M x 0-53 tiJm i.d- fused silica column crossbonded with 
0-5 µm film thickness Rlx-35 

Inlet Liner: 2 mm i.d- liner lightly packed with fused silica wool 

\. Injection Volume: 2 µL 

Carrier Gas: Helium 

Flow: Column: 
Makeup: 

5 mUmin. (constant flow) 
15 mUmin. 

Temperature: Injector: 290 •c 

Detector: 285 'C 

Column: Initial: 
Rate 1: 

Rale2: 
Final: 

1so ·c 
25 'C/min. to 275 'C hold 22 
minutes, 
10 'C/min. 
285 'C hold for LOO minute 

4.6.2 Sample Analvsis 

Prepare a four-point staodard curve by injecting constant volumes of combined 
:malyte standard solutions prepared in a mi.-ced solvent solution. Use constant volume 
injections for sample Cxtr.J.Cts as wen. Sampie responses net bncketed by the 
st.o.ndard curve require dilution and reinjection. 
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4.6.J Calculations 

Calculations for instnune::ital analysis are conducted using a validated software 
application to =re a standard curve based on lin= regression.. These regression 
functions are used to calculate a best fit line (from a SC! ofstandard conce:itrations in 
µglmL versus peak= response) and to det=ine con=trations of the analyte 
found during sample analysis from the calculated best fit line. 

The equation used for the le:ist squares fit is: 

y=mx+b 

where, 


y = peak area response 


x =µifmL found for peak of~terest 


( 	 m=siope 

b = y-intercept 

The calculations for ppb analyte found and percent re<:ove:y (for fortified samples) 
for each ofthe seven analytes are: 

L ppb analyte = 

µgfmL analyte found x 1000 x mL solvent x mL find volume x GC diL fac,. 
g sample x ml aliqucc 

where: 

µg/mL analyte is calculated by linear regression based on pe:i..1< area 
response. 

1000 = conversion factor from µg to ng 

g sample amount of sample analyzed 
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mL solvent = 

mL aliquot = 

mL final volume = 

GC dil. fuct- = 
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voiume of extraction soive:it 

volume oi sample e.= taken through 
the proc..-dure · 

volume of final excract submitted to GC 

the magnitude of dilution required to 
bTacket the response of the sample within 
the standard curve responses. When the 
sample requires no dilution, the GC 
dilution fuc:or = l 

2. The pe:ccnt recovery for fortified control samples is calculated as follows: 

"-­o/o ~overy = 
ppb four.ti ui fortified canrrol - ppb four.ti in control 
· • 

ppo addd -
x 100 

5.0 .REFERENCES 

!. -Duoont Reoort No. Ai.\1R 3883-95 (Draft), "Analysis of Hexazinone and 
Metabolites. in Soil and Groundwaternsing GC/lvlS," rece!ved 11/22195. 

2. Dupont Report No. AMR 2896-94 

3. Morse Laboratories, Inc. SOP# Meth-93, Revision- #4, "Determinarion of 
Hexazinonc and its Metabolites in Water" 

r:--·., ... 
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Silyl:ition of Glassware 

Purnqse: 

Silylaiion is a proc= used to che:ni~y t:r= glassware in order to prcvc:it or minimi<e 
binding ofaoalyre residues to the glass surfuce. 

Caution: 	 DO NOT ALLOW DIMETHYLDICfilOROSILANE TO COME IN 
CONTACT .WITH WATER. CHLO.RINE GAS AND HYDROGEN 
CHLORIDE GAS WlLL BE PRODUCED. . 

TBIS PROCEDURE MUST B.E DONE UNDER A FUME HOOD. THE 
TECHNICIA.l'f MUST WEAR REAVY I~\TEX GLOVES. 

Procedure:. 

!. Prepare 100 mL of"a 5% (v/v) solutio.~ of dimediyldic!J.lorosilane (DMDCS) in 

\ h=e. 	 ­

To a glass stoppered glass container (approximately 200 mL volume) add 95 mL 
hexane. Slowly add 5 mL DMDCS. Stopper and inverr to mix. 

Larger volumes c:m be prepared using the proportions discussed above, however 
arte:npt to prepare amounts that will be nearly totally used to avoid disposal ofexcess 
solution. 

2. 	 Pour a small amount ofthe DMDCS solutioa into the glassware to be tre:Ued. Rotate 
the glassware to thoroughly coat the inside surfuces. Pour exc= solution into the 
aexr piece ofglassware to be treated. 

3. 	 Allow the tJ:e:tted glassware ta dry (approximately 20 minutes). Rinse with de:Oni.zed 
wacer, then aceione. Again allow to dry. 
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4. 	 Glassware is now =dy for use. 

Note: 	 • Arzy glassware thatis c!e:med with a brush afte:- it has b= silylanized, 
must be rcsilylanized.. 

• 	 Store pure DMDCS arrcom t=peranire. 

• 	 5% solutions ofDMDCS in ho:-.ane are stable for 5 days whe:i stored 
weU-stopp=d at room temp=rure. 

( 

SOP Prepared by: Frances Brookev 

Kevin Clarl: 

r:::.·"' .. 
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ANALYTICAL METHOD FOR THE DETERMINATION OF HEXAZJNONE AND 

METABOLITES OF INTEREST IN SOIL AND WAT:'1. USING ELECTROS?RAY­

LC/MS/MS 
F. W. Brill, Tom Gardn~r 

1.0 	 SUMMARY 
A ~chic mc:hod is descnbcd for the e:'Ctr.lction. pwific:i.tion. lild quantit:ition o(bc:t:Wnonc (DPX­
A3674) md metabolites A (IN-T39ji), A-l C™'-A3453), B (n'-A.3928), C (IN-T3935), I (IN-15472), and 
G31i0 (IN-G31i0) in soil md W:3tc-:•• 

Water samples (20 mL) we:e fil~d, conc::itr:ited, :i.nd purified using solid pb.a.:sc extr.ic:tion e:ircridg=-s 
(E:ivi-C:irb :md CI3). The instrumrntoll. ma.lysis for detectionaJJd quantiotiou of the :ma.lyres was 
accomplished by LC/MS/MS Mrb m .elec:rnsproy intm:u-e mmultiple t:'2.Ctioz:z mociroring {MR..\!J•. 

Soil samples (Sg). were extrac:tC'd with O.IM KH:POJ0.5M NaCl ~oluti.on. filtered, conccncrated, and 
purified urine solid phase extnctioa Ql'tridges (Envi-~ :i.nd Cl 8). The instnimental an.ilysis for 
detection uid qu:uititatioa. of the 3111iytes was :i.ccomplis.hed by LC/MS/MS with an c!ectrospray irireriace 
in multiple ~ction monitoring (MR.\f). 

The limit ofquanticition (LOQ) formter was 0.100 ppb for-he.'t:l.Zinonc 2nd a.1I 6 mct1.boliti:s, Tue LOQ 
for soil was 20 ppb for hcxa:cinone and all 6 metabolites. Test samples v.-ue fortified at th: tOQ 3.Ild 5 :t 
LOQ for c:ach analyte i:n both soil and water to v;tlid:itc the :ce!hod 

To~ cortrp/eted 

2.0 	 INTRODUCTION 

Hc:c:azinonc (DPX·A36i4) is the 3c;ti~c ingmliot in Yelp~ habicides·re~ed for poste::nergence 

control of many annual and biennial wetds. Allalyte sttu~ ci:iemicl n:uncs, DuPont code oumbe:s, 

and Chemical Absrrac:.; registry Dumbets :ll'C provided in Figure 1. 


In this method, water s:mmles ue 2ciciified, filte:-cd, purified .md cooc::::i~ted by SPE. A combination of 
an ~v}.Carb and a C18 s·PE step :ire used 10 mnove most m.lci"'t :i.nd substances that :cay interie~e with 
the inmumcnca.I analysis.• 

The purified atnc:s were :m:tlyzed by ESI-I.C"MS/MS ll.Sing positive mode multiple re2ctioo moni1oriilg 
(MR.\f) for he:w::iJ:iooe ;md metabolites A.A·l, B, C. 1, and G3li0. Qwntitltion w:is based on the 
integtltion o(a single MR..\f tr:insition response. This an:ilysis qu:i.ntic.tivdy detects he:uzinooe and all 6 
metlbolite:s, the I.OQ for e2ch determined 10 be 0.1 ppb ia. w::1.1er ind 2.0 ppb in soil 

To ~ a1mpleted 

3.0 	 MATERIALS 
Equivalent equipment and m:ueriah m:iy be substituted unless otherwise specified (see sei:tion 5.3); note 
:my spctific:uions in the following descriptions before m.Uing substitutions, The equiv:ilency/suiubiliry of 
any substitution should be verified with 2ccepo.ble eoottol .md iortifie:ltion recovery daa.. The nute:i:i.ls 
ue listed in order of first .1ppc:u:1I1e: in the method. 

LJ 	 £quipme1Jt 

Sundlrds Pr~2r::irion: 
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Matier AE 163 am.lytic:tl bilincc r.-1e:t1i:r Insttumettt Corp., Hightstown, NJ.) 
P!pctsipipc::ors and tips suiuble for p~cion of st:lndJJ'l:is a.cd s.:unp!c fortific.:tions 
Assorted 1'1:i.ili., bc::.ke:-s :ind volumc6c :yiin~ 

Sar::t:lc '.:::rn-lcrion: 
Mettler P~460 top-lo;iding .m:tlytic:LI bil..mc: (Menier InstruJ::Cenc Corp.) 

250-mL higD density polypropylene cecrifuge rubc.s (N3.lge:c) 

RoapidVap» Evapor.ition System (Llbconco Corp., K.ms3S City, Mo.) 

T~homog~Model FID-1810 (Tckmar Company, Cin~.no.ati, Ohio) 

0.-15-}lm ffitc:r Unjt, P_'l. I5()..(l045 (Nalge Cocnp10y, Rochester, NY) 

Somill'* RCC cc:ltritUgc with SS34 rolor (DuPont Company Sorvatrt! Produc~ 

Wtlmingtou. DcL) or IEC HN-Sil ccurifuge (Damoc/IEC Division, Needham. .Mau.). 

Buchner Fmmd 

Filter P:apc:-, Wbamw::i #S {C.lt. No. 1005 070) to fit Buchner Funnel 


Sam:ifc ?urifiC3tion: 
C18 Mega Bond Elu~, 20cdlg, P.N. llli-6001 (Varian, H:ubor City. C.A..) 

Supek!e:m.;11 E.:ivi-Drii SPE column, 60mLJL5g. CUSTOM (Supe!co Inc.,. Bellefonte, 
P~) 

15-mL op. rr=ervoir, empcy, P.N. 1213-1010 (Variau); Luer s~oclc,?.:-l. 1213-1005 
(Vori:m); Bomi E.Iur" wptm, P.N. 1213-1005 (V>rim) 

N-Enp Amlytical Evaporator, Model IJ1 (Be:ton Dickinson & Co., Franklin Ukcs 
NJ.) ' 

2-µm. 13-mm Aero Disc 130. PTFE syringe filtc:r, P .N. 4412 (Gelman Sciences. Ana 

Arbor. Mich.) • ­

4.5-jlID, 25-mmAc:roOisc: 13CRPTFE syringc'ttlter, P.N:-419 (Gel.roan Scic:i.c=, Ann 

Aibor, Mich.) 


Vacmmim:mifold, PJ.C. S-i030 (Supcko Inc.. Bellefonte, P:i.} 


• 3200R-J Brmsonic11 Ultr.LYinic Clc:mcr (Br;w:onic Ultrasonics Corp., Dail.bury, Conn.). 
LC~S Analvsis: 
T=e foilowing HPLCJMS syste:n was used for this method including equipmc:it necessary to diven the 
flow going into the mass sp~mc>.a to w:i.stc and ofpost-column splitti.Dg oi the HPLC flow. 

Miao-Mass Quartro Il criple sector quadrupole instrume:i.t with AP! SOtm:=tintcrfJc::: 
collfigured for ESI opmtion. 

• 	 Mas.sl.ynx dm Jequisition so~ rwming under Windows NT. 
Wates Model 1100 HPLC system including pump module, :iutosampler, dcg3..!Sing 
module, cohmm comparcmi:nt module, (Watm Corp., Milford, Mow.) 

• 	 ElC'Ctric:illy-actuated, high-pm.sure 6-port switchlng valve with 1116 in. fittings. #EC6W, 
used for eflluc:tlt diversion from MS (4-port n..lve would be Jdcquate, flEC.iW) (Valeo 
lnstrumc:ni C.1:., Inc., Houston. TX) . 
High-~min.less steel J/16 in. fitting tce., llZTl,.for we in post-column flow 
splitting. Split r:1tio adjusted by :tltering ~ccion on waste-side ofte::: by ttltering 
length ofopilluy OJbing. (Valeo lmttumcnt Co., Inc.) 
Zorbu• 4.6 mm id)( 250 mm.Rx-CS, S-µm particle size, P.N. 88096i-901 (MAC-~IOD 
An:tlytical. Inc., Chadds Ford, P:i.) Substitute columns m:ay ::ivc sub-optim:al 
pufonmnce. 

Reag1uus and StllltdardJ 

~: 
OmniSolv' gb..ss distilled lc::1onc, be;t.l.Dc. mc:blnol 
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'Baker Anal)-...cd Rc:ige:u' poc.ssium phosphate, dfoasic, cryml, p_....;, 1252-01, !CH:PO, 
(1.T. Bake:. Pb.illipsbtttg. SJ.) 

'Ba.leer A:i.l.lyze~ Rc:igi:!l.t' soriium chloride. c::-r~ul P.~. 32.52-01, K...-.::?Cl, (J.T. 3ake:-, 
Phillipsburg, NJ.) 

• 	 GR glad~J. a.eerie acid (EM Scic:i.c::) 

• All w::uer-ns Milli-Q' distilJed. deionized water ()ofilliporc Cor;i., E:--1-ford. ~is.s.). 
Su.nd.uds: All sand:irds wee synthesized by DuPont Agriculturu Prociuc::s., Wilrninr.c::.. Del. S~d.:irds 
should be g:re:itcr than 95~~ purity 

DPX-A.3674..213 (hexazinoac} 

IN·D937-3 (mc:tlbolitc A) 

• 	 IN..Q345J-2 (met:iboUrc A-1) 


Il'l·A392S-i (met:ibolitc B) 


• 	 IN-1'3935-:3 (metlbolitc q. 
• 	 IN JS4n.2 (metabolite 1) 
• 	 IN G3I7~2 (mealx:ili'te G3!i0) 

J.J Safety and Heallh 

No un~y~~~Is arc used in this method. AU appropri:ite matc:i.:ll U:e:y d.:i~ shce:.s 
should be red a!ld f'ollowed, :md proper per.:on.al pn:icC'Crivc cquipmi:nc should be Uled. 

4.0 METHODS 

4.1 PrincipU:s ofA.nalytiW .lfaltad 

4, /.I Samofe Extraction 

The O.lM KH~0/0.5M NaO soil extr.lctioo solutiaa yicl~d high recoveries and has~ demonstrated 
u :m effeeti.ve e:xtr3C'tiou agent for bexuinooc :i.nd its mec.bolites. W:iter is not ext:-.1.1:·..:d, it is dire::::.ly 
filtered.," concentrated. and purified on the SPE colwnm. 

.t. !. ! Urract P:Jrificarian 

C'lrboo phase~) :m.d Reverse phase (ClS). Bond Eiucll SPE proc::dl.U'es :in: '.!Sed to provide 
e:ttensive cxttact purific::i.tioo. The water md the soil atr:icts :ire passed onto a.ad r:::i.bcd on Envi-Carb 
eolum:os.. The column is the:i wa.shed with water aod bcx:i.oe to remove most of the maci:t. material Elution 
is with an ac:etone-.3 mM 3c:rie :i.cid (90:10 v:v) solution. The ac:!ooe in the.eluate is :-=ovi:d :md the 
sample is brought up in w:ater md loaded onto :1. C18 column. The ClS is then washed with w:1.ter md 
heune., following wb.id1. it is c!utcd with medwioL The sample is blown dowtl to ~ through :1. series 
of procedure$· designed to minimize Jou of :uWytc on the container walls :i.nd is brou~t up to a final 
volume in water, for :a final iiJcration acd LC/MS .malysis. 

4. I. 3 lOMS Ana/vs-is 

The method utili:zcs cleetrospr.iy ioni:.3tion (ESO :md is oper.1.ted in positive ion mode wing Multiple 
Reaction Monitoring. (MR.\{) on the ~!icrom:us insaumentuion (or all o(thc :malytcs. A single trmsitioo 
~monitored for C'3eh llWyte: (MH+l JCngmcnting to the IJ.l-eyclohexane moiecyj", Selection of these 
cransitions was based upon the nws spcc:tr.1 gener.ttcd du:rittg the method devclopme:t ?roc:ss with the 
instrument in sc::i.nniog mode. The ~ce:n gCllcr:ited by ESI-L.O'MS for the :m:ilytcs ~--:shown in Figure 
~. The O.ue ion, {~!Hr, for e:i.::.!i JlLllyte ~ s~lec~:d for qUladc.:ufoa. The sezicivities ofe:ic!i :i.nafyce 
vWed, the GJ l 10 showing the le:ut se::siriviry in the positive ESI SR..\f mode, the he:-:~one showing the 
most. 
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J.~ Analyriclll Proc:irdurir 

.J :. / Glassware -:"rid £auiornf!r.r Ct:aning .P-Jcer£:.1re1 

Dispos:tblc W:iware ;ire used whc::i.eve: ?Ossi'ble ill this me:!:od. Re:i.sable labw:irc, whieb. includes the 
evaporation ve:s.scJs :md volw:::letric.s for stmdmi solurioc.s.. ire de:incd by wash..iI:ig with :a labor.nary gr.i.de 
de:r:rgct followed by t:1.p water rinses (3) and distilled v.11w. :"in.ses (3). A fin.3.1 :ice:one rime rnay be used 
to rcnove the residual W3te:- md promon: drying. C::o.i:c it~ oigla.ssware must be tre11ed silani:cd 10 
preve::i.r 3b3:orptioo of ~;.i:es ooto :hc gW.S. 

J.:!.? Prmtlration and Stobilirv ofReagmt Solurfons 

0.IM K..tt.POJO.SM ~foC! Solurion: Ac!.d. 1J.6g KH:PO, wi 29.1g NaCl into a 1 liu:r voiumc:ric fl.a.sic. 
Dissolve i'be Compounds with HPLC or Milli·Q w:i.ttt. Br".:i.g to volume :i.nd mix well. Record the pH of the 
solution (should be -t). T.ais solution is stable for I momn,. disc:;mf e:irlicr if it show signs of!Urbidity or 
bactc::::ia growth. Sc:i!e volume as nec::ssary. 

3 m.\f Aeerie Acid: Add 1 i3 µ.L of glW'.al acetic :acid pc: 1 L of fll>LC or Milli·Q water. Tne solution is 
stable for l month. Dis~ e3tlier if it shows signs of turbici.ity or bacteria growth. 

1/10 diluted Glacial Ac:ric Acid. Prepm .1 1:10 dilution ofgl3cUJ 3.c:tic ac:id by placing 9 rnL of HPLC or 
Milli-Q water into a IS ml pbstic CC1.trifugc tube or ar;.y other suicable conuinerwith a cap. Adrl 1 m.L of 
glacial acetic acid. mi~ c::irc:U.Uy. Clp w~cu noc in use. 

E.'tt:"3etion solution for Soll; is prepared by combining :ic:::one :ind the 0.IM KH:POJO.SMNaCl Solution 
in a 90:10 vlvtatio. Th.is solution is pr:parcd d.Ul.~ a.s netd-""'d. however will be ~ble for 1 tnonth. · 

90:10 Acetone-.3mM Ace~c Acid Solution: Mix 90 mLofu::tone with lO"inL of3 mM Acetic Acid 
solntiaa.. This solution is used for SPE column condition:bg :md elution. S~e volume as needed, stible for 
l month. 

90:10 Methanol:3mM Acetic Acid Solution: Mix 90 mL of:ncWnol with 10 .mL of3 m.\l Acetic Acld 
solution. This solution is wed for SP!: column condition.i:ttg :ind eiution. Sc3lc: volume as needed, sable for 
l month. 

HPtC Aoucoll.! Mobile P!iase: A O.OlM :ic:tic acid solution for we as mobile phase is prepared by filling 
a I L volumetric flask with distilled,. d=ionizcd water, add£ng 600 µL ofcot1.ccutr:ated acetic: acid, gently 
agit:iti.ng the ::i:Uxture, and diluting to volame in distilled. ddonizcd w:iter. This solution should be 
prepared :is needed or scone: if turbidity or bac:cial gro'lilth is observed. 

J.2.3 Stock Soluriora Prrnarario11 

IfpOUlble, stu:id.lrdJ with .t puriry gtdter th3ll .9S% ~ tD be wed. Individual l 00::2-µg/ml ~ 
st:indards ~olutions for he."UZinooe :md the 6 listed met:tboli~ were preparM by weighing 5:0.1 mg oi 
=.ch stl.Ocbtcl in a sep:u:ite, ~d .SO-mL volumetric flask md diluting It> volume: iD. acetone, Sample 
weig.hrs were detcn:nincd to 3 signifie3UC figures. The .malyric.:il ~Imcemuse provide :a weight precision 
to 3 signific;inc figures, or :he 3.mount :ind volume bas to be :idjusted to meet this criteria. For e:umple, 
inct'C3Se the ;unount 10 10.0:0.2 mg :ind use :a 100-mL volumettic: fl:islc. Cle:i.rly bbel c:ach stock solution 
with d.:ite prepued. .m:klyte. :ind cooc:::ilr:ltion. Stock soiutions are stored uoder rcfiigeratioo (4::2 °q :ind 
must be replaced 3.t \c:;i.st cvery 120 dlys or when approxim:itely hill'-volume. Kc=? stock solutions 
stoppacl 10 n:mict solve=.c evaporation. 
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4.:!.4 Intermediate Standard and Forrific::irion Soiurion ~~ararion 

Water/Soil lnte:;r:edi:ue Starnbrd: An ln~t: !.O µg.imL :ni."t:d sc.nd.Jrd soiutioo ~ :::::.lde from the 7 
i.odivicill:ll 100 µy'mL stock soiurions.. P!3c: 0..3 ci of e:lciJ. oft.l:.e 7 i.ndivi~l 100 µg.~ srod; solutions 
into a SO mL vo!ume:=-:c fl.ask using a pipe~ Pbc: :::C volumc:ric oato the N-Evap and ?3JS llitrogen 
through the !1all 10 blow off lll of the x:".onc., :c:=ove immcdi:uely. Add HPLC or Milli-Q water :md fill 
to the SO rnL line. Vone:t. sonicte for S i::tlln. 

Wate Fortiticrion and Stand:ird Solution: A SO n~i:nl. Vi2ter forti.fiction and standard solution is 
prepared from the mi"<ed t.~µy°mL Intc:mcdiatc Stmdard. Rc:::llove the Inte:mi:dia~ S12alhtd from the 
refriger:itor :ind allow it to re:tch room te:Jl?Cr3~ TJlC:I .s.b.1k:e by lund to insure s:an6rd cotisistC'llC)' 
before ::nak:ing dilutions. Pl:lce 2j mL of the 1.0 µgi?:l.l intrnnediate stock solution into a 50 mt 
volume:ric fluk. Fill up co the line with WUC" ;md. =ix. L:ibcl the solution with the d3te rreparcd, :malyte.s, 
and conc::lct:1.tion. Store the solution in the rcf'rigr...tor. It is sable for 90 days: 

Soil Forrifio.riCn .and St:mdmi Solution: A 200 n~ water fort:ificu:ion and miub..rd solutio~ is prepared 
from the mlxerl t.O..µg.lmL Intmnediar: Standanl Rcmrvc the Inte::mcdi.ue Standard frnm the refrigi::::r.tor 
and allow it to re::i"eh room tcmpenru:rc. Tho slukc by b.md to insure stuld.ud consistc::.cy before making 
dilutions. Place 10.0 mL of the I.0 µglmL ~ $toCk solution into a 50 mL volmnetric flask. Fill 
up to the line with water and mix. Ubel the solution with the date Pf'Gll:red, amlytCS. 20d conc~tration. 
Store the .sulution !n the refrigci::itor. Ir is St3.blc for 90 d.iys.. 

·.f.1.5 LC Calibration Standard Sol1.1n"o11 S~t fttpcratio11 

Water: The olibnticn stmd.ud set is made from the !O ogiml. Watci:" Fon:iiiC3tion and Stlcdard solution. 
Re:covc the W:i.~ Forrificcfon :md Stuubrd soluCcn from the rc;jige:;ltor l.Cd :illow tt :o reach room 
te:oper.arur:. Then sh:ikc by b.md to immc m:cd2ni consistency before makihg dilmions. Reier to the able 
below. Place the .spec:.fied aliquot of the 50.0 pg/mt Wuc:rFortiiiction :ind Stmdard solution into a 10 
mL volumetric flask. Fill to the line with HPLC or WW~• wate:. Ube! :as c:alibrarioa sr:uidard solutions 
with dace prepared, analyte$, :md conc:itntion. Storr these solutions in the refrigcr.itor. They are stable for 
90days. 

Ic!e::i.tiiier A!icuot of 50 nefmL S:d.(uL) F~al Vol. Sti.ndud Cooc~tr.lrion fn!?frnL) 
WSI 1000 !OmL IO 
WS2 1000 IOmL 5.0 
WSJ 400 IOmL 2.0 
WS• 134 !OmL 0.6i 

Clearl;.t label the c:lhDr:uion solutions with :.he d.lte ~ :ma.lytcs, aad conc::::itr:ition. Autosa.mpler· 
vials should be filled to ;ipproxim:uely 113 c::spaciry mi c:rppcd to m.inimizc solvent ~vipor:ation. The 10 
ml volumetric flasks of stmd.irds "Will be stable for:?. weeks. Use (res.h illquots from thc:n for e01;cb 
analysis set.. 

SQit The c:lh'br:ation scadard set is made from the :?.00 ng/mL Soil Fortifiation and Scaadard solution. 
Remove the Soil Fortific01;tion and St:mdard solution !rom the rcfriger.uor :md allow it to rcacb. room 
temperature. Then shake by b.md to insure st:md3rd c:insistc:ncy before imlciog dilutions. Refer to the uble 
below. Pbce the specified lliquot of the 200.0 pg./mL Soil Fortifieltioo and St:mdard .soiution into a IO mL 
volwne~c flask. Fill to the line with HPLC or ~..Q' v.i.ter. Label :is c:W'br.ation standard solutions with 
d:i.re pte"?atcd, m:ilytes . .l.Dd conc:otr.ition. Scorc th~ solutions in the refiiger.alor. They :ire Stlblc for 
90cbys. 

Idc!ltificr A!iouot of'.!00 n!!imL Std.fut) F~al Vol. St:i.nd:i.rd Conce:::t:":lrion (n!!/mL) 
SS! 2500 !OmL 50.0 
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SS2 12!'0 !Om!. ZS.O 
SSJ 500 !Om!. 10.0 
SS-l 16i 10 =.L '·'3 

Clearly label the C3.lfonrion solutions with the d.3.te p~ued. :im.lyt:.s., 3Jld ccnc:::intion. Autcsamo!~ 
vWs should be filled to appioximately 21.3 c:Ipaeliy md ~ed 10 minimiz::: soive::c cv:ipor3rioo... The JO 
mL volumc:ric flasks o(st:mdirds will be sable (or 2 ?l'Ce~ Use fresh iliquots from the:n for e:u::i 

a.nal~is set. 

4_:_ 5 Sourt:I! and Ciu1raqqi.;:Jdorr afSamulc 

4.:.: Storage arid P,.t11roct:.ging ofSamola 

4.:.1 

WatC':": All W1.ter test samples arc fortified with bcnrinone :md the 6 listcd mcuboli1cs froai the 50 Ilg/ml. 
Watei; For.:i.Ecation and Stmdald ~lutions. The :tpprcpriuc- {orrific:stioo. volun;c i.s drawn into a 
pipetlpipettor and pbc:d into 10 ml. of Water. The water is then tllixed.. Refer !o the tlblc below fer the 
volumes ofV/ater_ Fortifiotion 3lld St:ut.dard .solution to use for m:iking the LCQ ;ind 5 x LOO 
fon:ific:i.tioos. . 

§.Qlli .4.ll sOil test" .samples :ue fortified with hcm:iDonc ·:u:ul the 6 lis!ed met1bolites from-the 200 ng/r:tL 
Soil Forti.DQtion ~ St:mda.rd solutions.. The :ipproprUtc fcrtiiii::i.Pon voh.1.mc is dr.l?•n into a 
pipe".lpipcttor and p~into 5g ofsoil. The soil is allowed tD n:md for 10 nlinntes. Ref a tQ the t::1.ble 
below for rhe volum.::s ofSoil Z:ortiBctdoa .md Sta.ctdmf solution co US'e fer m.tl::ing the LOQ and Sx LOQ 
fortiiic:itiocs. 

Amount to Vofrme Fortific::i.tion Soln. Volume ForrifiCJriOD Soln. Leyels'. :ill an:ilvtes LOO 

fQnin1 Low Fortific:irio1:1 ClOOl Hiob Forrific:irion (LOO\ ands x LOO 
Water 20mL 40 µL 200 µL 0.1 ppb,. 0.5 ppb 
Soil lg so 250 2.0 ppb,. 10 ppb 

Conc:vitration and P..rrific:ation Procedu~ for Water 

Soiutioa Requjmnc11~'Samplc (exiraaioa + purific:atioa): 

Milli. Q waccr 50 mL 

mctlwiol 10 mL 

hc:o.ne 10 mL 

90:10 acetoa~ J mM Acetic Acid 10 mL 
90: 10 mcth:tnol:JmM Acetic Acid 10 mL 

SAMPLE CONCENTRATION A>'ID PURIFICATION 

l. 	 Remove s:imples from refriger:uor or frcaer :u:id :illow to wmn to room tc:::npcr.:irure. 
2. 	 :-.re:isu:e 20 mL of the w:r.tcr smiplc :10d pl:ice it inro a 250 rnL c::iaifuge bottle. 
3. 	 Fortify tczt s~la if required. 
4. 	 Add SO mL of)4illi·Q ~let .:md thet1 ,jcfdify by ,jdding 200 µL oithe 1110 diiutc:d 

gLu:~I :ic:tic :icid .solution. ~p :md briefly von::t :ni..'t. 

DRAIT ' 

- 33 ­

100 


http:voh.1.mc
http:St:mda.rd


DuPont-2547 

DuPont-2547 

Du.?oc.c Rr,:on >Io. 2292 

I. 	 PJ:ic:: the 1.5 ! E.::.Yi..Carb Beed Elut.s~ i!ico the vaC"..ium mmiiold ind condition them by 

pbc'.ng 10 mL of90:10 icc:onc-..3 mM lC:tic :icid soiurion into the tubes and adjwting 

the flow to a f.iJ.sl drip (-IO mL'minute). Using l ge:itlc vacuum to pull through all of the 

liquid, let tbc colum:i dry for 30 seconds after the !alt of the liquld lw exited. Load and 

condition the coiumn with two 10 mL volumes of o;v;iccr. Do not !et the liquid level drop 

below the top of tilt sorbent Wt the second w:i.ter load has passed :.hrougb. Do not 

aUow the tube to dry. 


2. 	 !&!Q the watC" s:imple oncO the column, in seveT"Jl pcrtiom ifni:--..::ssary due to column 

rcscrvoir i:::ipac::y. Tum on the V3cuum and 3.llow Cc sample !D pass through the 

column u a slow drip. Do 110t allow the column to go dry. Do not collce: the liquid. 


3. 	 Pl:ice S mL of ._~n::t inlo the empty 50 mL c:::iaifuge rube, vona. P!acc this rinse onto 

the Bond Elut and 2.llow to pus through Jt a Slow drip. Pull aD the water through. allow 

to dry, passing air through for abont 30 seconds 3..fta last drop has come oft 


4. 	 Place S mL ofba:anc into the Bond Elut :md allow to pass through at a slow drip. 

Allow co dry, passmg 3ir throuJh for about 30 seconds after bst drop has come off. 


5. 	 Open the vacuum manifold md plae: plastic 15 cl Ci:::l.tti!uge rubes into the manifold 

in order to coDect Cc elua~ · 


6. 	 Place 10 mL of90:10 ~ctond mM 3t:ric.aC:d solution into the Bond E!ut tllbe :wd 
alloW to pass dJ.r.)11gh at :a slow drip. Pull all of the liquid through. into the collection. 

tubes. BrcU: the vx:mm ·:md remove the tubes coac:ainiDg the c!uatc. 


7. 	 Pbcc sample on :an N·Evap "and ev2p0ra1e to :approximately l mL at 4()..50 deg. 
8. 	 Wash the sides of the sample test tube with approxi:J:mn:ly 2 mal of ;ic:tone :md 

eV3poran: the a:na.to 0.2 to 0.5 mL ~t this wuhing with a ~d 2 mL volum.c 
bf3Ceton.c. EV3p013tc the sample to drync:s:s • ~··.' 

9. 	 Add 200 !IL ofac::one to the tube. vortex md·1onictc f~r S minutes. Vona 3.gain. Add 

approximalely l mL o!watcr md ~tc to the walctphase. Add approximately 4 

mL ofBPLC watc: md continue the evaporation st..y ID cmurc removal of all traces of 

3CCtone nis is 2 Ytry critlc:.:iJ Sfep, the prt:.ience O( 2.11)' :t«t0ne will prevent the 

pol:ar analytes Crom belng reuined ao the CIS column in btcr steps.) 


10. 	 Adjust to approxin=tcly 5mL with HPLC w:itcr. Vortex, soniatc for 5 minutes, vortex 

11. 	 Proce=d direc:ly to :he Cl8 SPE cl~·up. This is J napping point. San:p!cs C1U be 

pbc:d into the n:frigcr::itor for stora.ge for up to I wc:k. 


C!S BOND El.UT CLE.<.'IUP/FJNAL PREPARATION 
l. 	 Pl:ice theClS Bond Elu~ tubes onto the ncuum mmifnld and condition them by 


placing 5'mL ofmc'".b.mol:JmM Acetic Acid (90:10 v/v) solution into =ch tube and 

adjusting the Oow to a fast drip. Dr:iin the mbe md lllow to dry for 30 seconds more 

under v:u:uum. In the same mimer cODdition next with 10 mL of ~tcr, in two 5 mL 

incremems. w:Uting until the first 5 mL is completely below the frit before adding tbe 

second 5 mL Stop the flow when the level of the water drops slightly below the top of 

the sorbrot mthe boa:om tube. Do nor let the tubes dry. 


2. 	 Pl.3.Ce the En\-i-Cub clu:ue solution (step 11 ENVl-CARB c!C:111up a.bove) into the Cl s 
Bond ElurZ tube. A?PIY vacuum. open tbc stopcock ll1d load the clu:ite onto the column 

with a. vcrv ~low dritt. Step when the level of the liquid is 1 cm a.hove the top of the 

sorbcnt. Discud the 3qUCOW ctDucnt. 


3. 	 B:iclcrinsc the origi::::il Envi-C.1rb elmlc contiincr by pl::iciDg 2.0 mL orw:11er into it 
vonc:t mi...:.Og for J ;":w seconds. Pour this rinsatc in10 the ClS c:utridgc. Allow this 
(riruc)w:itc:-~to p;w through the ClS and discud. Allow :ill of the •;v:ucr to be 
dr::i\.\"U ou1 of the mC::c. Immcdi::i.1cly shut off v:i.cuwn, disc:ird lo.3.d volume 
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.i. 	 Pl3.c: 5.0 all. oi'.:i.c:unc into the CtS Qrttidgc. Allow the hc:unc :o p;w through .ll :i 
rood.e:-;itc drip...t....'ier the b.c:unc !w completely pused tltrough :he column, ldd ~othc:' 
5.0 mL ofh~c lDd 3.ilow tbt :Q complc:c!y pus through ilic coiumo. as ~cu. Allow 
the vac".lutn 10 ;ru.ll air thrcusb- the crnidgc w:itil thae is no more dripping. 

5. 	 Bre:lt vactmm lnd place a new tS mL plastic: c::urifugc tube i:ito the vacuum manifold 
under the Ct S :ubes 10 collect the :Ju.ate. 

6. 	 Pbcc 10 mL of:ctb.anol:J m..\{ Acetic Acid (90:10 v/v) soiurion into the colw::m... 
Allow the clu:uc to pa.s.s through at a moder.ate drip 3lld coUc::t. Diliud tb.e Cl 8 
oolumn. 

i. 	 Whc:i. elution is Onishcd. pbcc the tube containiDg the extract onto the N-Evat1 :ind 
blow ii doMJ :o approximately 1 mL · 

8. 	 Wash the sides o(thc tube with :ipproximatcly 1 ml mcthmol 3.nd blow down 1o 
approximu.e!y 0.2 t 0.5 mL. R~t with uiotlu:t 1mL ~a .llld blow down co dryness. 
Immediately stop the nitrogt111low :uid remove the tube from the N-Evap. 

9. 	 Add~ 1.aml o(HPLC or Milli-Q waeer to cbc.tube containing the evapol"3tcd 
C18 eluate. Ver.ex mix for .S seconds and place into the ultn.sanic bub.. Allow the 
sample to rcmJ..i!t in tbe bath (set at 30 to 45 degre:s) for S to to minutes 

10. 	 Filler apptoxllnati:ly t.O mL of lhis final volume solution through a 0.1 micron 
ActoDisc filtc" inlO :in appropriate autQsamplc:r vial Cap. 

11. 	 This sample is now rc:i.dy for LC/MS/MS :ma.lysis. It e:m be stored for up to 3 weeks iD 
a rcfriga.Uor 214 •c. 

4.2.9b Conc~rration iind Purification Pr-oceduTc for Soil 

Solution ~qufr·::::c.ots/Sample (cxnction + puriOctionJ: 

~tilli- Q 'lv.lt:r 50 ml 

.E.i:tr:i.ction solution 20 mL 

tneth:tnol 10 mL 

bex.:mc 10 mL 

90: l 0 acetone: 3 rn...\i: Acetic Acld 10 mL 

90:10mcthanol:3mMAccticAC-:.d 10 mL 


SA...\[pLE. COSCENTRATION A...'41) PURIFJC..\TION 

SAMPLE PREPA.~\TION AND E.-<'IRACTION 

1. 	 Remove umpics tram rcfiigcntor or frce::ct :ind allow to w:ir.::n to room tcn:per;irurc. 
1. 	 Weigh ouc :a 5 g gmplc o(thc soil :and place ic inro :a 50 mL c=i.Mgc bottle. 
3. 	 Fortify samples ifmiuircd.. 
4. 	 Add 20 mL o(O.J~( KH~0/0.5MN"a0 c:ctractionsofutioo. Manually shake 10 times. 

Pl:acc onto a wt'..st-action shaker :uid shake for 10 aiinutes at maximum speed. 
5. 	 Centrifuge tbe s:implc for 10 minulC3 at approximately 2500 rpm. 
6. 	 Attlcb a 20 mL syringe to a OAS µm. Acrodisc filttr. Dec:mt the supem.:ucnt into the 2 

syringe. Filler into :a 50 mL cottifugc tube. Place tube ilmncdiately onto lD N-Evap 31 
40 to SO •c md begin cv:apor:ition. 

7. 	 Rcpc:it steps .i through S. When there is sufficient room in !he !O mL centrifuge rube 
(on the N-Ev:>p) filter the seco.cd supern:ucnt into it. Rinse syringe with 2 x IO mL 
volumes of ;ic::one ~d place :ice1one into the 50 ml. centrifuge tube conuining the 
fila:ire. 

8. 	 Evaporate the ::cmbined e:ttrac:/rirue to the w:atc:-piuse (3pproximatdy \5 mL). 
9. Adcf HPLC V."ll::-unri.I tbc volume is approxinute!y 50 ml. 

I0. Jusl prior t.:i ;iroce:di.ng to the SPE c!C3.0up sonicie :.'ttr:lct for 5 min. and vortc::t mii:. 
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I. 	 Place the l.5 g E:i.vi-U..-:i Bond Eluts-" into the Y.lCUum manifold a.cd cocdition them by 
placing 10cI.of90:10 acetooe:.3 mM :u::ric acid solution into the tubes md adjusting 
the: flow to :1 fa.st drip (-10 ml/minute}, Using :1 ge:itle Vac'.IUm. to pull through all of the 
liquid, let C:.e colwnn dry for 30 seconds aftt::' the la:st of the liquid has ~ted. Load .md 
condition the column with two 10 mL \'oiumcs of water. Do not let the liquid level drop 
be!ow the top oftbe sorbe:nt after the sct:ood wttcr load has passed through. Do not 
allow the rube io dry. 

2. 	 Load the soil e:ur.ict onto the column. in St"l-'e::i..I portioc..s ifnec:sury due to column 

r=:ervoir =P3C"it)'. Tum on the •r.11:uum and allow the sample to pass t!l:rough the 

column at :i slow drip. Do not allow the column to go dry. Do not eollc::t the liquid. 


3, 	 Place S mL ofwata inco tb:~ empcy 50 m!. c~gc rube, vortex. P!ace clti.s rinse onto 
the Bond E!ut.:md allow to pass through at a slow_drip. Pull all the 'W11C' through.. allow 
to dly, passing air through for about 30 secoods after last drop has come Ocr. 

4, 	 Pt.lee Sall. ofhcx:me into tile Bond But md. a.llow to pus through :u: a slow dri?­
Allow to dry, pa.uing :iir through for about 30 setoods after last drop bas come off. 

5. 	 Qom the Y:lC".rum manifold and pbce pbstic lS mL centrifuge tubes into !he manifold 
m" order tO collect the eluate. 

10. 	 Place 10 mL of90:10 acctocc:J mM ac:tic acid solution into the Bond Elut tube :ind 
:illow to p3S.S thfoujh at :a slow drip. Pull all oftbe liquid through into'thc i:ollectioo 
tubes. Break the vacunm md. mnove the tubes containing the ehate. 

11. 	 Plac: sm:ple on :ID N·Ewp md. ~~to 3pproxilmtely I ml. at ~50 deg. 
12. 	 Wash the sides oftbc sounple ~ fllbc wilh approxim.3.tely 2 lXlal ofac:'.oae :ind 

e-.-;rporate the e:.tnct to 0.2 to O.S mL. R~ot this washing,with a se::::otid 2 mL volw:ne 
of ::i.cctoo.e. Evaporate the sample to dryness ·• ­

13. 	 Add 200 µL of ac:tooc to the tube. vorta and sooiClf:: for S minutes, van.ex again. Add 
3pproxim::i.te!y 1 mL of water md evaporate to the water phase. Add app:roxim::i.tely 4 
mL of HPLC waler md continue the evaporation step to cDsurc removal of all traces of 
ac:tooc This is 2 very critial step, the presence of 2ny acetone will prevent the 
pol:tr :in2.lytes from being: reu..iocd oo the CIS column io later steps.) 

10. 	 Adjwt to approxim::i.tcly 5 mL with HPLC w:w:r. Vorte:t, sooicte for 5 minutes, vone:t 

I ! . 	 Proceed dirt'!"Jy to the ClS SPE clt=·up. This is a stopping poiD.t S.unp!e! cm be 
plac:d into the refrigcr:itor for storage for op to 1 week. 

Cl8 BOND ELUT CLEANVPmNAL PREPARATION 
1, Pb.cc the CIS Bond Elurl> tubes onto the v:u:uwn m:mifold and condition them by 

pbciD.g 5 mL of metlwiol:.JmM Acetic Acid (90:10 v/v) solution into C3C:h tube md 
adjusting the flow to a fa.st drip. Drain the tube :and .illoW to dry for 30 seconds more 
under vacuum. Io the same manner coodition next with IO mL ofwate, in two 5 mL 
Uicoemena., waiting Utltil the first 5 mL is completely below the frit before adding the 
se-::ond 5 mL Stop the !low when the level of the w:ater drops slightly below the top of 
the sorbent in tbe bottom tube. Do not let the rube, dry. 

2, 	 Plac:: the E:ivi-C3lb eluate solution (step 11 ENVJ.CARB clc:anup above} into the ClS 
Bond Elut1' rube. Apply V:lC'JUm, open the stopcock :ind lo;id the chute onto the column 
with a verv slow drio. Stop when the level of tht: liquid is 1 cm above the top of the 
sorbenl Disc.lrd the :i.queous effluent 

j, 	 S::i.ckriose the original E:Jvi-Cub e!u.ate cocuinc: by placing 2.0 mL of water io!o it 
vone:t rni-ci!:g: for :i. few seconds. Pour this rins::ue into the CI 8 c:utridge. Allow this 
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(rinse)w:uc 7"ash to pass thrcu~ chc CIS md dis::.ud. Allow 3.1.1 of the water to be 
dr:r.Wll out of the :ube. lml:I:e::b.c.::iy shut 011 vaC'.JUI:l. disc:ird 1011.d vulurne 

.i. P!lc: :.o mL ofbe:-~e into:!:: ClS c:ir.ridge. Allow the be:onc ~o pass t.hrou~ lt J 

mod~ drip. After.the beu:u: ha.s complerely pa..s.sed through the column, lcid a.nether 
S.O mL o{ht::unc :w.d illow :hJ.t to compkrely p.:w Uirough We column as wclL Allow 
the vac".mID. to pull lir through :!ll: c:utridge until thee is no men: dripping. 

5. 	 Breik: vaCutlI!l :ind place 3 IlC"\'i' LS mL pl.lstic centrifuge rube illto the vacuum :nan.ifold 
under the CtS cubes to collec: ?.!:e elu:itc. 

6. 	 Plac: IO tnL ofmetlunol.:3 m..\l Acetic: Acid (90:10 v/v) soiuticn into the column. 
Allow the elu:itc to p3$S through. at :i modmte drip and collcet. Discrd the C18 
coiw::::m. 

10. 	 \Vhe:::i elution is finished, pl::t.c: :.he tube cori.t:Uning the extr:lct onto the N~Ev:i.p and 
blow it down co approximately I mL 

11. 	 Wash the sides of the rube with :ipproximaiely l mL medu.nol and blow doWD. to 
approximalcly 0.2 t 0.5 mL Rl?cI 'With :mother J mL w.uh a.ad blow down to drycess. 
lmmcdi2te!y stop the n.icroge:i flow md remove the tube from the N-Evap. 

12. 	 Add~ 2.0 mL ofHPLC or ~-Q water to the tube containing the i:vaporated 
Cl8 chute. Vortex mi't for .S stt0cds and place: into r.he ultrasonk liath. Allow the 
sample to mn:iin in the bath (set at 30 to .is degrees) for 5 to 10 minutes 

10. 	 Filter :t!=PfOxllmtely 1.0 mL of this final volume solution throuzb a 0.2 micron 
AcroDisc filter into an appropi.Ute :iutos:impler vW. Ctp. 

11. 	 This sample i~ now r=dy for LC'MSIMS an:Uysis. It an be stored for up to 3 weeks" in 
a rcfriger::itor .it 4 •c. 

.f.J In.:ruumerua:r:iJJn 

J.J. I De::criDrion 

This method requires an LCIMS/1-.!S insttume::lt equipped with an elec!tOspray interface for the :!.IWysis of 
water and soil. An autosm:plcr is also required fer the unatte:::i.ded analysis of multiple samples and 
cilibr:uion s0Iutions... The :mal.yticl d3t1 in this IIr..bod w;u obtained from :i. Micromass Quattro Il LC/MS 
equipped 'Nith the HP Sci~ 1100 !>-fociular HPLC Systc::n which includes :i. dual channel PWI!p, 
autos:unpier, vacuum dega.sser, tempe:arure-ccctreiled cOlunm ccmpllttnot, and 3. UV-Vis detec:cr (not 
required fer thi3 method). The HPLC md Mas.s Sfe:;rometer operatirlg par.une:ers for theie systc:ns arc 
given in scetion 4.3.2. 
The chtoIIJatogr.aphic column and mobil,: phases S?Ccified provide good pc::ik shapes and resolution of the 
an.:llytes. This- :illows .tttffii:!-=zl i:inle w switc!z .:n.uJ .spec:roaic:::ric :1cquisitio.a pa.r:u:i:;c::.:a thereby allowing 
bett:r optimiz:ic:ion ofc:a.cl>. ch3zmeL The HP.LC solvct program includ~ a period of high-organic solvent 
flow to purge m:itrix mate:":ais from the column mi allows suffiC::ent re--equiliDration time: between runs. 
Do not 4.ltcr these periods. In generu; instrument respOnsc is good to eiceUent for the :mat)'tc:S on the 
positive EsI SR.\f cbannc:!s. Always use the combir:l.rion of HPLC conditions and mass spectrometer 
panmcte:s specified for c:icb. lll.3.tri."t.. 

.J.J.1 Oa~raring Conrfirions: .'.ficromass Ouam-o fl with HP sm~s f 100 HPlC 

A.~ALTilCU. CONDITTONS FOR SOIL A...'i'O WA'Ia. 

High Per/armanc~ Liquid Ciiromarography (HPLC) 

~labile PhJ.se A: Aqueous 0.01 ~I Jc:tic :icid 


~fobi!e Ph:i.se 3: At~tonittii: 
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Mobile~ .Prosnm;. 

On-eohm:m. Flow Rite: 
lnjec:iOD Volume: 
Column: 

;uass Sp~c:raMeta (MS) 
. loniz:ition Mode: 

HVI.cm 
Capillary Voltage: 
Cone Voltage 
C.Ollisicm Voltigc 

GenmJ pu:mism 
CollisUm GuPr= 
MSl lJdlBM ~olution 
MS2 UllBM Resolution 
Some:: T c:npmll!re: 

AcauisitiOt! functions 

ESP+ 
Sbrt 7.Carin 
End 9.5 
Int Chan. De!a~ 0.0:! sec 

2 ESP+ 
Stirt 9.Smin 
End 12.0 
lnJ: Ci:m. Ocby; 0.02 $Ce 

3 ESP+ 
Stan l20m.i.n 
End 17.0 

Int C1Wl. Dcb.y: 0.02 see 

DuPont-2547 

Du?oni Re;on ~o. :!.292 

%A %B 

0 100 0 
90 10 

10 50 50 
!!LO 25 75 
15.1 5 95 
20.0 5 95 
20.1 0 100 
30.0 0 100 

1.0 mL/IItin, spiit :..s:r, Diven: 0-6.9, 15.5-30 min 
50 µL 
Zorbax R.X..O, 25 c::1. )C 4.6 mm id, 5 µm; ~th guard 
column a.teched 
30°C 

Positive Esr 
0.26/...'V 
4.0KV 
32 Volts 
18 

Pooririv_!:...ESt Mode! 
1.7-2.0xlOc-3 
both JO 
both 12 
SS °C 

Set :is shown below: 

Paw.it Dauehrer Dwell 
Iii.I 71.1 0.12 see 

P:ire~t D:iu2hter Dwell 
255.3 157.1 0.12 sec 
26i.1 171.0 0.12 
269.J l il.O 0.12 

P:ireit Q3u2hter Dwell 
239.1 157.0 0.08 
25-' 171.l 0.08,_ 

Approxim:ite Rttcntioo Tim" o( the 1 An::i.lytes 

An::ilvte At>oro:t. Rctcnrion Time (min} Accuisirion Funcrion:Tr.insirion 
met:i.bolitcG3170 8.S9 I: lit.I -71.0 

mc=iboli1c •.\ 10.63 2: 269.3-lil.O 
mct:ibolitc A· I 11.62 2: 269.3-lil.O 
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c::.e::iOolice I 11.17 2: 2672·17!.0 
me:aColi1c C 10.!2 2: 25.S.1-157.0 
he:uz:inoce 14 ..J6 }: 253.2- l il.0 

mc:.i.bolite B 13.62 3: 239.2·157.0 

Alurnate JIass Sp«rromdn' (MS} Conditions: Confirmarion Cha.nne& 

lfco-eluting matrix 'componca i:o.te:rfrn: with J.tt)' of the ;malytcs on !bri:' pf'Uw.ry positive c!earospr::iy 
MS/MS ch.m.ae!s. 11.SC the fo/lowi::rg e1w.rospr.ry ccnditioo.s md .U:e::.ate ch.ume!s ro both cotu'inn Wt 
these c:o-eluting pe:iks ~ fn bet intcri~c::s md to qu:mtiote the uiaiyt:s. A.ltern:!.tc c:h.a.nne!s C3D be 
dete:miDcd from c:cunining the full Sc:lD spectra Of the d.iughtcr ioQ S'p~ Of ~C:Ji :im.iyte s.bo'Ntl in 
Figure 2. The 3.l1c::mate elee:rospr:iy pannw.m (ince3.sed collision gas energy) spe::Jied will :iJ.so 
signi.ti.C3Dtly reduce or cl.i:mimte che intm"ering pe;iks on the origim.l dunnel.s. Re .maJyu S3tl:lple:i: using 
the 3.l!cmate. c.h,annels along with the origixuls for comparison. 

Iouiz:ition Mode: Pcriri,·c ESI 
HY!.= 0.1 'i::'/ 
C:i.pillary Volb.ge: 3.6KV 
CC1nc Voltage 25 Volts 
Collision Voltage 30 

Gc:nerai~ Positive ESI 
Collision Gas P:'::ssttrc 1.7-2.()xl0e·3 
MSl Lwm.f R.c:solution botl18 
~[S2 L\i/HM R:.soiutioo both 12 
&iurcc Tempc:1'3t1IIC 85 ·c 

Acauisition FtIDc:ioas set for selected alternate MR.~ tr.msition.s: 

4.3.3 C:ili"br:ition ProceOttes 
ln.strumc:it:iiion per!~ 'll'2S britially ei.'<1.1U3tcd for ea!J"br.ltlon, ruponse, linc::iriry by the following 
procedures: 

1. 	 Tue LC/M.Sl~iS insrrumc:::it W:l.S ru:i:ied in positive cle::rospr:iy mode to optimize the (}.l­
cyclobcune moiecyr pc:lk while still .showing the bise peak (MH]• .For the oegative 
electtospr.ay compounds. the instrument was tuned to m:aximizc th: (M-1 r pe::i.k.. 

2. 	 Full-sc:m. ou-<:olumn .malysis o{ :a ::!:: 4-µgfmL cahOr.u:iou solution containing e:i.ch of the 
analytd <;l;'3S pd"ormed to verify appropriate m/z responses and ahundanc: ratios. 

3. 	 Analysis of c:WOr:ation solutions (see section 4.1.S for prcp;iration) and co~c:tioo ofa 
5-point clfbr:arioo curve w;u pc.rformed to verify linority (R1 ::!:: 0.98) ov~ the an:alytic:ll 
t20gc :md ~u:1tc detector response (low cah"br:atioo solution response ::?:: Sil signal-to­
noise). 

Routine manufacturer insuumoc ch"br:atioo ;md m..tinlcl;ulc: procedures should be foUowcd :u neccss~ 
to opri:nize perfonnanc:. It is ilio :iee:ss;uy to ensure that !he e!eettospr:i.y intcrfae:: components are de~ 
A dirty SoW'C: can c:iuse driti: in ii;::mument response. 

4 3 .J Samrile . .frtafrri.s 

Initially, :u lc.ist I, ;md prc:"e~bly '.!.runs ofa matti"t-..:om.1i.a.ing sample should be ~de to equili"brate the 
ESI-LCMS system prior 10 r~g a s:impfe se: uniess instrument pcrformanc:: allows otherwise. 
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Ctlibntion so!urioos .llld sao::plc:s should be 3.ltc.~tciy am.i;r--.:i through the :inalysis set so icst samples 
c:m be qc.nt:i..:ie:i using the lv~ge respoI13C oibmcl.:::i:Ilg m.nci.lrd (i.e .• send.Md. s:u::::pie, st:lttdud. 
sample, m.nciarci.. e::.) Ifinstr.m:dt perform:mce is ~ie it is ?~.issibic :o run 2 sm:p!ci berwc::i e:ic!:: 
stu1d.ud. ?r6vidc:d a sur:id<l!d ~~ tbe ~ .sm::p!e ofi:he set J.Dd follolV! the 1.1.st sa.c:rple of the .s:ct. Ac 3 
mi.ninmm, :i chc::ic samolc consisting of a control forriD::d ;1.1 ±e LOQ and .,-rocessed th.rough the mcchod 
should be :1lD. with ev~ sampic set. 

4 . .J.! · ,\.ferhods 

The ppci found md perc::it ofapplied m:o".'cries :ire d::e::nined from C.l.kularioCl.S wirie:i compare the 
pell :ue3 responses of each malya: to the rcspoase ofbrackcting·:uu.iytic.l.l st:in~ds. Use onlv the 
primary ~ c!wmel for quzntiw::io_n. Do not use the Toed Ion Cbrom:ito21"3m. ~cl ar::i inpoosc 
values should be cntered·in an E<CEL • spradlhect tc::x:piatc designed to pe...form the :iypn::ipriate 
calculations. 

The response fac::or (RF) is c:dailated for e:u:h :ma.lytc in all c:::ili0r.1tion su.ndard anal)"lc:s by dividing the 
peak arc by the :inalytc conc::untion. One may use either the avcr.igc response fac!or of the entire set of 
st:mchrtls if the ri:-spomc has be= mblc over the period of m:Uysi.s.,. or one m.lY use the 3VCr.Jgc of the 
closer. two stanriard.1 'h'hlcb ~the sample being qttalltitlted ifin..~i:nt drift bas bce:i noted. In 
either C3.Sc, valid recovery dara ire gcucntcd ittbe p~t relative stl:Jdan:l deviation (1'/oRSD) for the 
pc:alc: arc rt:SpOD$C:S oftbe stmdardsuscd bless than or Cqu3l to 20o/o. Values for the :unow:;.t (ppm) 
de:cc-.ed in samples arc dctcmiaed by comparing the pe::i.k :uc:a of =.ch saniplc ~lytc detected with the 
avcr:igc ~oc.sc Uc+.or and comQng for aliquots. weight of sample, md fimJ volume. 
Tac p:=:==ir: o(applicd recovcri= Ibr {ortiiicd s:implcs:tre clc-.:lated by dividing pPm fo°Und by ppm 
applied md mulri?iying by 100. ·• 

C (cone••of sample pgfml.) • Arca(samplc)/RF{avg.) 

ppb (=cpk) • C/W • (I/AF) ' FY 

W •weight of sample (g, 1 mt"' lg) 
A:F •aliquot fr.lc:tion (voL iliquot/toul vol.) 
FY• total volume of final analysis solution (mL) 

Sample Cilcubcion.t (Brack.:-ting Smdards): 

For a b.ypothetic.il malytc: . 


~O mL (•20g) w:atcr s:m:ple fortified at 0.100 ppb, aliquot fr.ic::ion • 1, F1I13l Vo!wnc"' 2 mL 

R.espoc.sc of0.67 ogimL Std • 700 area counts 
Respoc.sc of2.0 ogimL Std• 2200 ~counts 
Response of0.100 ppb fortifiQtion .. 1200 3.tC3 counts 

RF(<vg.}" [(2200/2.0 aglml) + \<OOI0.6; •!"ml)J/2 • 1072(m!Jag) 
Cone. S31Dple • 1200ll072(rnUag) • 1.119 og/mL 
AF ... 20ml/20ml • LO 

ppb s:imple • {l.119 (o!V'ml.)/20g) • (1/1) • 2 mL • 0.1119 nSf~ ""0.1119 ppb 
re::ovc:-1"' 0.111910.1000 • 100%."' 111~4 
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DuPont Repor. :-.·o. 2292 

F:GUR.: 1. 

CiiEMICAL STRUCTURES AND NAMES 


~none 
Dext CO:e 1\b · DPX-A;Si'4 

c=,....;rz1 Nsre= S-Ttiazine-2.4-(1H,.3H}cicne, ~ 


cfCdiexyl-Sdrethyfarrirc • 1-rre~ 


~~iteA 
Q!!P"Qf Ced• No · T.393i 
cr-eijnt Nam•· S.Triazine-2.4-(1H,3H)-dione, 6­
dimethylamino--3-{4-hydroxyc-ft!i> hexyl)-1-methyl 

CA c: R-'strt Na • r.one 

M:ta::ciile A1 .• 
[) •Pmt O:de "b • G3453 .. 

Omira """"S-Trmre-2.4{>1-\31-0cre. ::i:1ra-s­
~d'e<')l}-~rrE!t¥aiiro-
C.dc: Pe:;;:!<try '*' ·ncoe 

Wet<t:oliteB a rPNrt rcro tti · 1N-A3928 

e:emr1 Nare= S-Triazine-2.4-{1H,.3H}.Qcne. 3­
o,Cd1exyl-1~~no)-
CAC: :;i...,..;my "b · 55611·54-2 

Wetax:tile C 
D £'mf O:c'e tb · IN-T.3935 
Qerriral Nzrre· S-Triazine-2.4-(1H,3H}dicne, 3­
(~)-1-rrelh)i.S (rrelh)iamno)-

DRAFf 
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DuPont-2547 

Du?o;;t :te;:ort ~o. 2292 

F1GUR!O 1 (CONTINUED) 

CHEMICAL STRUCTURES AND NAMES 

OB 

~.r-.,,("'-{ " 
t JI 

o~N1i.CR3I . 
ell, 

.r-1 " ~,.--...,."
I · I"' . 
o~~o 

I 
C!!3 

l!O'Q~X 
aN~o 

I ex, 

Q~ 

o~l!l!,

I ­
ex, 

M!ta?clite C1 

D,f?:n! r;:r .. ""· tN-G3454 


C'P7ic3 N=rre· S-Triazine.2.+{1H.:?H}-c!iaie, 3­
(2~00E>)l)-1-irelhyl-Q. (rrelllyianino)­

C\S Pe:;S'Qr '*' ·rcoe 

. M!axiileD 
Qrp..otCcd• Ne· lN-82338 

CA$ p....n.:tr;r No· none 

M:ta:iciite E ­
Dre=xrt ore tt • JN..T3936 

Ci•'";,..,1 N2r"· S-Triazine-2.4,6-{1 H,3H.5H)­
trione, 1-{4 hytroxyc'jc!ohexyf)-3-roethyt 

MtaioliteF 
Q•PT' C=Ce 1'b • \N.l3221 

Qerrid Ncrre= S-Triazine-2,4-{1H,3H}clCt".e, 
J.c,<j~1;relhyi-

C\S ~N: · rcne 

M!ax:liteG 
Q•e..atC:C"'N:· N-T4916 

Qerric' Narre=S.Triazine--2,4-{1H,3H}-Glcr.e, 
J.c,«cl'E>:~'!¥affioo 

c;s c,....:s"r/ "!c · rx::ne 
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OuPoct R:;:ort No. 2292 

FIGURE 1.(CONTlNUED) 

CHEMICAL STRUCTURES AND NAMES 


We:<tx:iite H · 
p er ccre /\h • JN-A.-0111 

Omira Nam S-Triazire-2,4.{1H2h}Ocre, 3 

~= 
('AC:. ~e;;"stcy f\b. ~ 

-~iteG3170 
o eyt Ca'p Ni· IN-G.'.3170 

Qerid Ncrre S.Triaitine-~4-(1H,2h} 
acre,1-rrah)l~ a:nro 

~rcr.e 

M:ta:dite G31i0 n-gtuc:siCe
D £Tr ore Na. JN-NCS33 

Omira,.;,.,.. S-Tria2ire-2,4.{1H2h]-Ccre, 
1~rren,lariroOi;l=de 

DRAFT 24 

- 54 ­

116 



DuPont-2547 
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Modifications to Duoont-2549 to confinn bv LC/MS/MS 

If sample splitting is needed to allow confirmation by LC/MS/MS, the 16x!OO 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-JOI, 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 :ind vortex. Remove I mL. for LC/MS/MS if required. 

Evaporate to dryness. Continue with method DuPont-2292 (soil and water LC/MS/MS 
method) final preparation step 4.2.9: Cl8 Bond Elut Cleanup/Final Preparation, step 8. 

Standards for LCIMS/MS analysis inay.be prepared from standard solutions used for 
GC/NPD analysis by evapora:irig the organic solvent and redissolving the residue in· 
water with mixing and sonication. 
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Page 1 of 1 

PROTOCOL DEVIATION 

Deviation Number: 1 
Date of Occurrence: 05/06/99 

CAL Study Number: 008-036 Sponsor Study Number: DuPont-2547 

DESCRIPTION OF DEVIATION 

Step 4.2.9a, Cl8, Step 9 ofDuPonr-2292, located in Protocol Appendix 2, states that 
exactly 2.0 mL ofHPLC water should be added to the tube containing the evaporated 
C18 eluate. Instead, for the reagent blank, sample controls, and spikes A-E, the volume 
to be added to the tube was calculated as described in step 4.5.4 ofDuPont-2549 
(Protocol Appendix 1 ), so that the concentration of the sample in the final extract was 
2.5 g/mL. 

' 

-· . 
ACTIONS TAKEN 

i.e.. amendment issued, SOP revision. etc ... 

Deviation issued. 

Recorded By/Date: ;lad,; :),;vi-d 5" -17-i) 

IMP ACT ON THE STUDY 


No negative impact on the study. 


~; ;di-eNtnJ s -17-1l 
Study Director Signae Date 

CAL QAU Review Gw tj 19 lqq 
February 12, 1998/2 
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