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,._." ··, RecolD.mend~d Method of~-M 2509 ~ 

-~-0:4s'(CL290;816): GCiNPllletbodfortheDetenninalionofo~S 
. ·' ., R.csjducs in Soil. .f})~ 

2,, ' t "".S 
A. PRJNcif.E· . . , , ~ 

Residues of RH-0345 "" extracted fro~~il by ~~ueousacid methanol 
solution. A portion Of the extract is then partitio~~~ylcne chloride after the 

I 
i 1 addition ofa 5.% sodium_ ~icarbon.atci&qllCOUS 501~111~-methylene chloride layer 

containing the anaJyte is evaporated to dryness~~~ redissolved in toluene.I 
An aluminum oxide (basic)'co_.hunll elcall-up t=foancd. The residue :fraction 

I 

I 
I from the clean-up colUDlD. is C0ncemratcd to l then dissolved in methanol. The 

analyte is methylated with ·0,2 Ill ~thyl~wn hydroxide [TMAH] in methano~ 
the solution is concentrat:cd to dryness.e~JSsolvcd in acetone. The quantitation of 

I RH-0345 is accomplished by,GC/NP, ta mo calculated asRH-0345 by direct 
comparison ofpeak heights ofsan:ipietw ofextema1 standards. The validated! 
sensitivity (LOQ, limit ofquanti~ilfthis method Is 10 ppb. . 

: . . ,'"\'vi" ·,,., , . . ' :--;~'"' .. ' • B. REAGENTS: (Items from other~may be used provided they arc 
functionally ~ent) . 'v , · · 

- <. ' !-• . 1, ' '. ,;;·. 

I. AnnJnicaJ Stan~~., "!o~4~ (~ 290~1_6}; ana1ytjcal grade of known purity, 
obtained from d Haas Company, Spring House, PA 19477-0904, . . , ' " . 

a, RH-Or~~,o~~-N'-benzoyl ~:~+~utylhydrazine, 

~~zy.>.'ty0·.·~. >·, , 

·~- Cl 1/ ~ N..- - -· ' ' ·:,;&· , -
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• ' · 2 • ~ B & JBrand High Pmity Solvent. Baxter, Burdick and Jackson. .:§?·...:, 
Muskegon. Michigan_ j;,,,:,f/ 
a. Methylene chloride,, Catalog Number 300--4 ~ 
b. Methanol, Catalog Number 230-4 :§;Ji . 
c. Toluene. Catalog Number 347-4 ,- • ~ 
d. Ethyl acetate. Catalog Number 100'4 ~ 'J 
e. Acetone,CatalogNumborOI0-4 . ~-~ 

3. Deionized watr:c Water passed through Millipore's Milli m ultra pure water 
system. Use this water for all steps. , ~ 

4. Cbernirahr - , . . · ~ 
a. Ahuoinnm oxide Cbasinl, powder. B~vityI, Baker Analyzed, ' 

CatalogNumbe,:0539-01. ~-- • 

b. A,ctjyak;d nu:hrn, Darco 0-60, 109. - · •· Aldri~-Chemical 
Company, Catalog Number 24,227,ti. • . · 

c. a.;nric.acid__

• 
co~~S-38.0%, B~ Analyzed, Catalog 

Number9535-I. ---=--~-·. ~-. . . 

d. 0 2 M trimethvtaniHnbnn,wFroxide [TMAH], Supelco, Catalog Number 
3-3097. . "''~- · . 

,✓A. . . 
c. Smfium cl,Jg~..qystai. Baker Analyzed. Catalog Number 3624--0S. 

t · Sgdjwn bi#~•Bak"'.~ Catalog Number 3506-01. 

g. • ~ anhydn,us, Bam ~ Cata)og Number S-3891 . 

. 5. &wlliol~,k-~ . · - · · -
<:-,.-' 

L · · · · Dilute 41.5 mL ofamcematad bydrocl,loric acid 
. ~ ·liter with deioniud -.r. Mix well. · · · 

/4°1» ~ctinn salY!ITlt 70% MettJannlfJQOfo OSN HCL (y/y)· Add 30 mr. of 
• ~ 0.5NHClto70mLofmctbanolandmixwelL · 

IZ~'. ~-- S%.Sodiumrncadx:unwr Dmolvcsogramsofsodhmlbicarbonatcpowder 
~ in I liter ofdeionized wau:r and mix well. 

/l~• !..:--'l:i 
·>l)'v' 
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• 
9. MixingCvJindcr:r 500-mL~pacitywithsJ,~. ;~ _-1 

_<1_ Y .;~~;;;J:• 
,._:;;;¼ 

10. Gu Cbrnmatomnb rJJnipped with an Np Pd;ctnr·Hcwlctt Packard Modci RP--> . 
5890A Oas Chromatograph with NP-Detector interfaced to a Perkin El~ti. 

11. =QC~!~- 182cmx2mm~.glass,~with3~0V~~ ..I00/120 mesh Supelcoport, Catalog Nmrl£cr 1-1754, Supelco Jncy . 

· 12. Centrifuge bnttlc· A 250-mL canted neck centrifuge bottl~(tcly 
S.S em x 15 cm) with scaling cap, polypropylene, S~ og Number 
03069. . . . .. . · 

13. Reciprocating I.ah Shaker; Eberbach Model 6000, ~Catalog Nwnbcr 
Sil~. . . ~ 

14. C);ntrjfuge· Sorvall RC-SB Aut.omaiic S~~Centrifuge.- . - -a·. .lS. . Filtt;r Ewmel · Wbatman disposable filter· grade 934--AH. glass 
microfibre. Wha~ Catalog Nwn~ ~7. · . • _ 

16. -JDtrMonicBath:_B~Model~... , 

17. MjcmJiWSYTiua,, 250-µI;,aCompany,Reno,Nevada.• 18. Pi:'._l"'ubJe Pjpet,, Pastcui~"finch I~Baxt~ Catalog Number P5201-~ 

19. Cbrnmatoeranhv Yials~Target Crimp Top Vuds, 2 inL (12 x 32 mm) with 
Target Micro-S~~cL, Flat Bottom lmc:rts and 11 mm Crimp Top Seals 
with teflon/rcd ~-National Scic;ntifi~ Company, Catalog Number 

. C4011-l, C~ C401_1-IA, ..,pectivoly. . 

20 

21. :~mlF:::8:~===:Catalog 
D. ?ONOf STANDARD SWJWPNSi /All standards should be stored 

refri in amber bottles.;) · . • _ . 

tinually monitor the stability of~-0:4S in ·sol~on, eq~cnt. . 
offreshly prq,arcd S1andard solutions should always be compared 
cally to tho p,oviously proparod S1andard solutions. Initially, if 

• 
~exisdng solutions are not availablCy equivale:m: concentratiom ofsolutio1:15 prcpan:d

/2'5k.: from dupl- weighings ofeach standard should be oomp_arod. .,?~- . . . 
,,-=-,,.:~/ ,M 2509, Page 4 eft7,:--,i: 
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3. M~vlatry I incarin and Work~ne St1mdnrd Solutions fnr C.CJNP· (Prepare ,:~¥-'(;":J · 
Dady) .. r-,· ·~J·• . . . ' tH&
a. Pipct 1.0 ml ofeach ofnon-methylated fortification standard sol · 

prepaml in 0.2.e. thru 0.2.g. into sepmale 25-mL pea,-sbaped 0 

b. Add ISO µL of0.2 M trimcthylaniwik,i hydroxide ~,tllano.I 
to each solution and place the flasks in an ultrl1Sonic:~- onds. 

0 

c. :;::thcthc:.:1:1:·to~on•~poralOr. . · 
d Dissolve the residues in l mL ofacetone and~flask in an 

ultrasonic bath for 45 seconds. Remove the the bath. The 
concentration oftbe methylated lineario/~ rd.I forGC/NP are 

.0.40, 0.20, and 0.10 mcg/mL, ftlj)eCtiv~~e 0.20 mcg/mL ls also 
uaed as working standard for ~)ysis. 

c. Transfer the solutions from step D~a OC vials with a Pasteur type 

• 
pipet. Seal the vials with acap 1\lla\,',ili{p. The sample is ready to pro=d 
to the GC/NP analysis. ;::, \.':d-1 . .. 

E. GAS CHROMATOGRAPHIC (G~NDJDQNS; 
. --~:- - . . 

I. JnstruroSDl' ;;,~ · · · : 

a. Oas Cbromato8?,.,()\~lett Packard HP S890 or eqoivalent. 

b. Detector: N~hosphorous Octcctor 
c. D~S~erkinElmcr . 

2, Col= x 2 mm 1.0.glus, pecked with 3% OV-17 on 100/120 mesh 
Supel ,. · -~ .

1·:'1
3. loffl"ml S~ioes· . 

_ • ~~ection Temperature 300"t 

280°C
/t.~oc., OctcctorT~ 

~~ Oven Tempcrature 260'C (Oveuilii.,,aatwe may vary by _ 

S0 4 depending on the.col~.)

• :lW ..- ,,,IV 
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,. . , . .. • r 
• Holi- ai about 25 mUmin • 

..Hydrogen: 3-4 ml/min 
,.. Ali:· 100-120 mUmin . ~- ~ r I.; .. 

F.- ,=- UNJU.BDYCHECK··· 
,. "''1,L ;).'l.' -.~·•·"t, .f- r,',/1_",J,-.. ,- ..Ji.: 

.lbc·linearity ofrespomc ofthe~ iuust_,bc ~ecked at least once 
group ofanalysis. Linearity musialstfbe...,.CODfirinCcifollowing any 
modification ofthe ~ent, or si~t~!)!!of~ ~hIY, 

·,' . · conditioris. The linearity"'ofre"sporisC'is checked by iajccting ill cthylated ... :=:==;;~~'";~oi~and=~~ 
'i. ' 1.; . Adjust the G~ ~~di)iom to..,;;;,;~ peakl:h.r~JMO% full-scale 

dcflcctionfoia11~n&mJectionOfiiicd:iylaied ~~ ·· -•· 

· • : ' · ' " 2. -· : lajoc!S-µL ali~.;,is ~fmcthylatcd ~ ·omp,.j;.,..i in step D.3.d 
• - . ~,:::. .11"::~".\_. ;;<'.. ' '-,;.~,~J ''. - . 

3. D_,;,.,. the peak response ofRH-0:145 f'or ~·inandazd chromatogram. 

• 
Calculato the rcspome ratio for the~ by dividing the peak rcspomc 
(,height) by tlic:'inwinm_o~_·_·_ " .. 'tc the average~Mimd~_. 'uij'C(;ted~• Cal.'cu1a_' 

response ratio. Significant ~'from linearity over this ~ge as indicated 
by deviation· ofany respocse<~~J.from the average resp'onsC factor greater than 
15% indi~ ~~!'.!._i(~~ ~ties which must be coirCCted 

~ before proceeding.',..,,../.-~(~· ·.. •/ - · _..,_ . - · 
. A"" . . . ' 

G. SAMPJJ;PREP~RATI@ · _·_ .... J ~ ''· . . . 

Samples should be p~-~~following ~0 ~ ~ODS Ofdtber-American 
, C~d.c~~' ~OSOf, ~0509,or MREE.lj--0510!"'!~ 

· 1 ' H. RECQYEB~ ·· , : . . ... ::..... , -~ 
' ~ 

The cflicii~this proccduro should always be dcmonsiratcd by '"""""'Y tests prior 
to att.....~ analysis ofany unknown sample. At least two COllCurrent fortified 
~~"b"mustbe an.aly,zd will> cvcry"cigbt samples miafy=I. Tho fortification 

(. Qscn for a study should include the validated sensitivity (LOQ, Limit of 
on, 10 ppb) ofthis'method and should b:iickct the sample concentration 

:/xpcctcd or found Ifonly a single fortified control is nm, it should be at the 

'<'~ the method!' TJ!e voliime ofthe fortificationstafulaid added (m me~!)
ould bcJcptto a .IIWlllD\DD. . . '(: . ,' 

Q. ' . ;n .
/•;,;'/;'f v I, 
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I. Place a 4Q..g soil sample in~ a 250-mL canted-neck centrifuge bottle. (~),1 ·v 

,2. . Add to the soil by pipct or microli.tcr·syringe the appropriate volum1/ef..,_ 
Methylated Fortification Standard Solution appropriate to the fortificati _ 
to be tested. Suggested volumes ofthe Noo--Mctbylated Fortification 
Solutions (Section D.2) that will yield varjl!"!' levels offortificalion -

· soil sample arc listed below: " - ' w 
feoificotion Level lppb) . SJllnd,yd JJsed forliftoati~o• Volume 

1000 :.. 20mcg/mL ~ 
500 .20 mcglmL 0 mL 
100 , 2.0mcg/mL ~ 0mL 

· SO · · . 2.0mcg/mL ~-1.0mL 

10 0.40 mcg/mL ~/.~~ 1.0 mL 
' Q 

3: . Proceed wilh the Sample Extraction. Sampl~ oDing, Aluminum Oxide 
(Basic) Column Clean-up and Methylati~ple steps, beginning wilh 

. step!.!. . ' ' ~~~- ; 

-• 
I. SAMPI,E EXTRACJ]ON• (See Note b,J.~on 0.) . . · 

I. Weigh 40 grams ofisoil into• ~-:amcd neck eentrifuge bottle and add 
200 mL ofexuaction solutiol!-@~methanol/30% 0.SN HCI, v/v),

\vi' . 
2. Place 1he centrifuge bo~reciprocating shaker on high speed (approx. 200 

cycles per second) ~mliiutes. · . 
0 

3. RcmoV.:lhe~~itle flam the~g shakerandplacelhe bottle 
into a centtifug · eat about 4300 ,pm for 5 miirutes. 

~ . ' 

4. Filter lhe~with vacuum through a Whatman disposable filter 
funnel, ~.;;s"-Al!, glass miczofibre into a 500-mL filtration flask. 

S. ~#fextraction sol.,;on to 1he eentrifuge boie and resuspend 1he soil 

6. ~ steps 1.2., 1.3. and 1.4. and combine the filtrates. 

1,:~:.,.,1he combined fil1rale into a 500-mL mixing graduated cylinder. IUnse
~~500-mL filtration flask with exlr!lction solution~ ad;d to the filtrate in the :A 500-mL mixing gradnated cylinder and dilute to 400-mL. · 

• ;JfR_~8. :... P~with the·S~1e P~tiorimg *pis bc~g with ~tep i.1. · 
:/--I' /l 
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3. -Condition the column by adding 2S mL oftoluene and elute to the top of the •::-:::;~ 

. so~~-sulf~te bed- Dn no~ eUnw ~he c;~lumn to mu do-! , . ~-~-:;:/' 

4. Transfer the dissolved residue (Section J.9.) solution to the column an e1ti 
the top of the sodium sulmtc. Discard the~ solution. pr;··.. 

S. Rime the flask with SO mL oftob1cne/ethyl acetate (80/20; v/v) transfer 
this solution to the column and elute to the top of the sodium 
aHnw the colvmn to no do-! ~ 

. 6. . Collect all washes and discmd. · ~ . 

7. Elute the analytc byadding200mLofclhyl~(SO/SO; v/v)to the 
flask, swirl to mix, then transfer to the column. ~. . 

8. Collect the cluant in aSOO-mL round bottom i@:,,nd let the column nm dry. · 

9. Evaporate tho cluanJ to dryness on a.ro~:or equipped with a water 

bathsetatabout4S C. , . ((_f',· ·. . 

• 
10. Dissolve tho residues with 2 x S~ofmethanoi-aod transfer to a 25-mL 

pear-shapad flask. E'!8J)Ofltte th""'1li>biilcd methanol rinses to dryness on a 
. rotary~rcqttipped with~~~ bathsctatabout4S°C then proceed with 
. tho metbylation ofthe ~~-onL). 

L MEl1IYJ ,ATIQN PF SAr,w'.~..... 

I.. ·. Dissolve the resi~~~·lion K.10. in I mL of m~ol ~ place the flask 
in an ultrasonic b · g Oseconds. Remove the flask from the bath. 

2. Add ISO µL 01'_~,,-trimcthyhmilinium hydroxi~e (!'MAH) in methanol to the 
solution~ the flask in an ultrasonic bath for 15 seconds. Remove the 
flask 6:o~~th, ' ' . . . . . . . . 

3. · ·· ~v combined methanol solutions to dryness. _on a rotary evaporator 
.-. with a water bath set at about 45°C. · . · 

4.~-'%e U:c rcsi~ucs ~ .1 ~ ofacetone~ p~ the flas~ ~ an ultras~nic bath 
4S seconds. Remove the flask 6:om the beth. 

. ~" - . . ..I:: . 
,,~ 

.::~J//;>"
,.-,f'V M 2509, Pase-½&irl't'T• .,~­.,~
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·%RECOVERY= ;PB Eill!NQx )00 =. ·PPB Fm!ND x 100 (~ 
· FVxFCx 1000/W PPB ADDED '':, 

Where: 
.\ . . . ' {if;1 

R(SAMP) = Sample Response (chromatogn,phic respomc in peak hci~ts). 

R(STD) = Average Standard Response c!,.;.ge chromatograp~ ~ for 
the peak of int=st ofthe working standard chrom~·i;peak · 
height unilS). ~.,_, . 

W = Weightofthesampl:eingrams(40gn,ms)~~ · 

VI• ·Totalvolumcof~.so~~~-ml). 

V2 = Aliquot ofexttact takon for anal~~oo mL). 

V3 - Volume ofsolvent added to ~~dues for final GCINP analym: 
(1.0mL). . d : . . . 

V4 =· Volumeofsamplesoluti~ctedinµL(SµL). · · · 

VS = Volume ofworking p..c:.:; solutio~ utjecied in µL (5 µL).l.,""::& ' 
C(STD) -' Concentration of-~~ standard solution injected (0.20 mcg/mL) . 

' Dil ' ~ <;-.._~ . . 
OF.,. ution.ui.ct.Q.r.,<."., ; , , • 

/~'-'::.:-
FV = Fortifi~lume in mL. 

FC = F~"i!!J.concentratio~ in mcg/mL 

1000=- ranfactor~mmcgtong 

Typical chro--~-- are shown in Figure 1. 

o. NQIF~~•::apn. . . . . . -- --,- . 
I. <.,,Z,~ Each lot ofmethylating reagent must be tested for potential impurities which 
~could intcrfcn: with RH--034S dctamination. Ptepan: a reagent blank by aading 

'I:-,~ ISO µL ofni~thylaling reagent to 1mL ofmethanol in a 25-mL pear sbap.ed 
~ flask. Evapara!C to d:yncss and dissolv. the rmduc in 1.0 mL ofacetone. The{!;;;, injection ofS µL of this reagent blank into the OC/NP as described in 
~ • Section~~·~n dctcnninc ifany iIItcdcring impurities arc ~t bcfore 

1;J;::._<.,~ proceeding wtth F.1. and L.l.. . 
.::,j),.r 

• M 2509, Pa~ 12 of I? • .<'~:'° 
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