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Determination of Reidnes of Triclopyr, J,s,s.rmzwm
and 2-Methoxy-3,5.6-trichlompyridinn in
by Capiilary Gas Chromatography with M&s‘ssdm Detsrzion

E. L. Olberding
Nﬂm&m&mmy:m
. DowElanen
Indianzpols, Indizna 46268.1053 .
A Scope .
ble for the quantirative determinarion of of residues of triclopyr )
((Q,S,@u-}:ﬂm l)axy)amczdd) and ity meaabolites, 3.5, 6-trichlore-2 -pyridinol
(3,5,6-TCF), 2nd 2-methaxy-3.5,6-richlotopyridine (2-MP) in warer over the conceptration
rangs 0.10-10.0 ng{m‘.’.mm avakdnﬂiﬁmtofmnn of 0.10 ng/ml.
a -\ Lo a I : a a \ a
I 5 oH B 2 I P
a ‘ o’\n/ a” N “or N “ocH,
(o] Coe
T 3,5.6-TCP - 2-MP
CAS No. 55335-06-3 CAS No. 6515-38-4 . GASNo. 31557343,
B. Prnciple ‘

* Residues of micls mdmmmboﬁmmmzdﬁmmﬂﬁndmmg
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Mnittad: ___ Qi
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C.  Safery Precautions ’ N
L&aham.lynms:bcnqumdwﬁtbapmmlhmnh tha reagents, produrts,
autd solvesrs uzed in this method beforn copmuemeng laboratnry work. SOURCES OF
INFORMATION INCLUDE: MATERTAL SAFET Y DATA SHEETS, '
N LITERATURE, AND OTHER RELATED DATA. Safery information on
Mﬁgﬁgﬁmhﬂsbﬂﬁbﬂnﬁ:ﬂf&ﬂﬁbmﬁu@damme
Dispasal of reagenrs, reactimts, vents omst be in compliznce with
Ioahmmﬁﬁnlhnuﬂmgum

2 Acttons apd [-chiorobusne ar flammable and should be wsed in well-venilaid aress
away lrom ignition souwss. .
3 Hydmd:hdcaddi:mwandmmmbm nkmmmpmpe
mmmmmhmmmmm
D. Equipment (MNotzL.1) . L e . .
.. Bﬂmmmmmwmmmmmm

ZMge,wimmmmmﬁ-vahl&Modde-s Imcmuiona.l L

, Necdbam Heighrs, MA 02194 .

3. Emmmr.N-Em Model III, Orgaoonation Assmlhc.. South Betlin.MA
01549. (Nos L2)

4 stmmmddssmmn.aewm-pm Wilmingron, DE 19808, -
s Iq}eaunmmzﬂc.Modd?Gﬂ.chies-Pm Rty S
% mmmmmummwmmmmm
1 M:s:dmmm:ymmwdﬁlmﬁcwlen-?m
8. OmMOVAMZBMME!mCaupmy nmmand.n.mus.

9. tﬁmgmbnm.mmw
c«pounun.AmAm

10. mmmdmmmnmamzqmmcmy Sh:ltnn.(n' '

v

-

o

L o

11. ment:.Mndd G-SG'.L Scmﬂnﬁc Indmmn.hr_.ﬂchmm ll?lﬁ.

12 mg’ugﬁmdmmmm-qwmmm Cm-uonnun.Mﬂfuxd.
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?.Colnmn. 053
qmnrmd.dadv;ﬁ. mx mu..musmums.

3 Cnhmnmhux-ﬂghap‘nm nnlngmmbu-mﬂﬁ. Restek Corporation.

Efferzive Dater April 11, 1996 GRM 9513 -
. E Glasswars and Marerizls (Note L.1) -
1. Calumn, cepillary gas chmmatography, Durabond-1 70 phass, 10 Q.18
maﬁmﬂmﬁmm;mmmu.la Snmnﬁc.?lzl:om.cim

4. mmmmmwm_mmm Mo L3)

4. Fdter, moistmre, catalog mumber 7971, Chrompeck, foe. (Note L)~ -

6. Filter, axyges, cxtalog nomber 7970, Chrompack:, Inc, (Note £.3.)

7. volametris, 100-ml., mmber F4300-1 h&:hml
‘Flask, GA 30 alog 00, Sehuﬁﬁ:(hmny

8. mmmmmmwwcm
9. Gas, holium, 99.995% purity, Alrca, Meosy Hill, NJF 07974,

10. Gas, mitrogen, 99.99% parity, Atrco.

11. Inlctsiceve, mmmmgmmmw

12. Pipet, volumetiic, 1.0-ml., caralog prreber 261-6011, Naticoal Sclentific Company.

13. mmmﬁquﬂgmbgmzslmmmsmw.

14. Pipet, valumetric, 5.0-ml, catalog mimbor 2616015, Narional Scicztific Company.

15. Pipet, velomerde, 20~mL., caralog nomber 261-6030, Nationl Scientific Comparny.

16. mmﬂﬂwgmﬁlﬁiNﬁwmm.

7. Symge.ﬁ-gLModdeamiDnuCcmpmy Rmﬂvm

18. Syringe, F0L. Model TOSN, Haroilton Commpazy.

19. Syringe; 100-+L, Modsl 710N, Hamilinn Company.

20. Syunge.mﬂLModdmﬂl Hamilten Company. (

21. SWF.MMTSW.WMCMY »

22 Vial mmosampier, 2-mE., caralog number C4000-1, Nmﬂs:lendﬁchpuy.

23. Vial, 12-nl, catalog mamber 608101963, Eimble/Kantes, Vinelnnd, NF 08360,

24. Vial, 45-ml, cutatog mmber 60958A-1L, Kimble/Kontes. |
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25. Vial exp, for amosampies vial, catalog nomber C4000-548, Nationad Sciensific™ ™2 - -~ ;- %
Company,

28 Eqﬁmmmmmml-lmqmnm .

7. Vdmhmmmﬁmmmmlmw “‘ o
F. Reemsand Chemicals (NotsL.1) ’ L

L mwdvmmgmbamlﬂ-l EMSumc,Gibhmwn.NI N o
-z lmmmomsdvmmgmcmsu—Lmsm oo L7

i Hydmdﬂm reagent grade, certfied concentration, cxtelag mumber .. L

m:mmﬂsmmm PA 15219

‘mm“réﬁ'wm““w%@ﬂﬁ&?"m"mm
s.smmmmmmd&mngmm LEsb.anucnﬁ.ﬁc. U
4. Stndands o "
addm«m@wm-zmnmymm B
b. 3,5-richlom-2-pyvidinol (3,5.6-TCP) L T s w_;_.l-.- Dl
=Murmwmpydd:mm - . L4

d ﬂw(«#mas.-ﬁmmﬂ)uymm e

&W&Mmm(ﬂwﬂm s

£ 4-aming-3,5<fickloro-6-fiuate-2-metharypyridine (AusoxypyeME) ¢ ¥ S

mmmrmwmmmmmmnm S8t

Ind'nmpohs.ﬂi’&ﬁ&lﬂﬂ. o . o

L et [ AU, - ST LN S L A L

G- Progarstion of Standanis . .
- PARE R o RO

- « R e, .-

. Tanmmgdwmmmnmﬁdvdyunﬂema

volhooic fask Dﬁlmmvuhmeﬂd:.mmobuhalm. CTUL

sock solotion. . o v )
b Weigh 0.1 5.6 ichloro-2-pyridinol roa mdﬂﬂmdqmumdy o

m.usgfzrmam%-ml. lnetric Gask. Dnmmvn!mwnhm:oobﬂma L, ST

lﬂOD-ﬂ.gImI.stncksulm e

. Weigh(.1000 ofz—mudmw-z,s.s-mumpyﬂana yﬂulsnnd.mimd T
ol gznn‘er & 100wl volimotric flack. Dilos to vojume with zeetons * .

0 ohtain a 1000-1g/mi. stock sofurion, _
R X SRR L S ot = S - LA
Pavedofdd g vafs o
/
*
1 L
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d Hpu:ﬂ.ﬂnﬂ.ohmhafdnm:kmlnummsmalmmam
ﬂ::kmdad;mmvdmwnhmmo&mudmim

200-mL volumettic
containitg (00.0 pefmi. of each compomnd.

Prepam sajmiczs for spiking water somples cﬂlmgdusdmﬁnm
« Sﬂ:tmG.l.delmsfnﬂow: b

o FidSeln Sala
Ig_lﬁ.uzim: = M. ]
__pL mbL % .
125 200 623 0050
a0 200 125 0.100
500 200 250 Q200
100 200 500 0400
250 200 125 LOO
00 200 250 2.00
1000 200 500 400
2500 200 1250 10.0.
ihse cancentration i3 based on ToITEying a 23.0-ml, warr
soempls with 200 pL of spiking 2
| A calibration 200 yL af the salutiors from
msma.n.:.m mmwmwo:#dzdm
dedivatizing scconding to tic procedome in Lik~o. Tha
concentotion range of these calibration stapdads is agfmi.
wmdmdemmm@uuﬁ-m and
2-MP are shown in Figum L
2 anmﬁmnﬂmnlsmdnimm
‘Weigh 01000 g cf ical standard and - twandertaa
. 5 Weigh ‘ g ﬂmygnn:gunl e qu:dﬂnvdj"l .
Msﬂm

b WaghMMgdmmmwﬂml anaytical standard
aud quantitatively

gansferio 2 100-mL velgmeric flask, Dﬂmmvnhmnwnh
acemne w abtain 2 100041g/ml. stock solmion. .

c W@alﬂ;d%&%ﬁ-&m&w&wﬂhnﬂy@
standard and vely gansfer to a 100-mi, volumetse Sk, Do th vlune
with anetvns to obtain a 1000-pg/mIL stock sofntion.

4 Pwmmdmdmmmmmmmmam
Mvuhmamﬂ:skmdadjmmwlmwiﬁmmwmammm

conwzining 100.0 pg/ml. of each componnd, .

e H@”ﬂﬁdhml@nhSﬂmG&&mnmmmﬂ .
mvnhmmﬁmmobmammgmmdmh

wmdmmmmmmwm
and foroxypyr-MPE 2re showm in Fignre 2

Pero Sof 40
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colutm (Section E 1) uﬁngnﬂ. ¥

(Section £3.)° Insnﬂ slamyg i
waznm@mwmhmﬂmm
w hmﬁm pmcf -

HmdPn‘Eﬁn“w‘&,“Sh ' T T
Velocity appmma:&yﬁc:nfs- T R

Lipoar

P

'ﬁo'c:nzss'cmo-crmm -

255 °C'0.290 °C 2t 20 *C/min . - :
W0Clr27Smin * - : - s Yo
CEBONCG ek e Lt LR b

E T T PO,

hdim

':~ Ry . St P i’

o I EVEE - Lt
m:mpausglq:ﬁjmmmg : ',_,, -
. K ry . o oL

. mndnnmmvny (',NomI.,A) RN R
1775 valts (= 280 veits above sutmmme) Lt
PR S T . ““ i 1:,.1)‘;"7.
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Triclopyr-THDMS m/z 312 (quanritation)
Mm.ﬁﬁ.BM(maﬂmaﬁm) Section K2y
“TCP-TBDMS vz 254 Tquantitarian)
. A58 e 256 (confirmaion)
2MP 7 1§ ¥/ i

- .@M%(ﬂnﬁm (Section K2)

* Fiureocypye-THDMS - =23l ﬂnm:lmufurﬁdqm.mm@
Fluroxypyr-DCP-TEDMS  mvz 253 (immeztra] standard for 3,5,6-TCB-TADMS)
sundzrd for 2-MP)

Fluroxypyr-MP m/z 210 (internal
Dvwell Times ms - ;
L&aﬁmdﬂnmw' ‘ond] Snroxypyr componnds are shown in
Figrees 3-8, respectively. .
"Iypial‘ aﬁhﬁonmﬁrudmgudﬁ:hm.lﬁ.&m.mm )
shown In Frgares 9-11, respectivedy. ; . . =

4. Typical Chromproeremy

'ammmdmmmwhmuﬁé&m%-
uhp@;&mmmmdumnmmmm .
remaining bynﬁhgm:ﬁqmddawh fhng‘ svlotions

ection mﬁmmmmgm 0 100 ng/ml. Al -
fwlmm‘dw%mpmuam
AdA 1.0l of 20 N Bydrochlontc 4, 10 g of sodinm chloids cnongh to stmras
Gmmﬂﬂmdlmﬁmmm ¢ ©

d mmm:mmmmmmfmsnmma
ng;shhn-umy 180 excursions/minpee, . :

[ C:zﬁfng:ﬂwmlnﬁaifprsmimumom
' £ Transfer te 1-cklorobutans (10p) layer 250 a cletz 12l viat MNots .53

. .
. ) : Lo P Y Y
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 Effoctiva Dazes Agedd 11, 1996 o ‘ L. GEMERE -
e
& Addmadd:mnds.udeldlmm:ndmnmpumL Cap the vial, and |
. Wmthommamsz
Seuniansiminate, -
h Cmmﬁp&:mnplevnlfmSmn?ﬁDOtp?. -.

i Combins ths |-chlorobntane layer fiom S ).h.wi:hl'ha 1~chloroburtane extoact

ﬁmsrzpl.wandmlhmmguy.
wmmmswnumhmum mﬁ )
using an N-Evap evaparater. (Note L.2) (Imnam ).

L Add 100 aﬂhnma.lmdudsnhnm(smun. and 100 pL of
mm’fmwmumm - ) uL - vt

L mmhﬁsﬂmphvhlmmnmwhhldlmwmmm seal -
Ad}mmndap. Vmﬂe:m:pbfmﬁ-lbm&ndthmmy&s
mpht’ors-maamd:.

o Hmhmp!avﬂhnmﬁ#ﬂﬁadﬂmﬁeﬁnmamx&:if& )
mmm

n nmmmmhvmmmammshwmmmmmm
FOQTR tezTpeTaE, .

Tmﬂahm@emammwwaﬂ ﬂmvu.lwnh aca,

Asalyze the calibration standands from Seetiva G.LE. and sxmrles q.m,z .
FWWMBWmSmHJ. %4 7
suizhility of the chromatographic System using ﬁ:ﬂnwmgmamﬁ:
[¢4] Snmdmlmlhuﬂr mm&nmmqﬂw ; -
mmmmmmmm demctor !
Tesponss as a function of sandzu carve concentotion. IF powes sogression is
used, the pawer cxponext should be between 0.90-1.10, . . .
@ Peak'reschuion: Visuafly determing that sufficfane reslution kas been ) ; L
: achicved forthe mwmmmw . ’

Awafdumm V'mnydmﬂu:mdzmm

.(3) mﬂnﬁnmsbummﬁgwuﬂ-ﬂwuhm to peake response baseline
nnise, mnd Gackgromd interference. Vismlly determinm that 2 minipariv .
dgndmnﬂndilhsbemmdfwm:hmlynmmm-nm
calibration standard (eqmnlnumo.mnxfml.mmmls). o

e - ot R

Foretoten
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2 3 -
- a. Inject the series of caffbraricn standards descrihed in Section G.1£, xnd desermine
lhepmkmt‘ar:h::mlyuaﬂdw as indicated helow.
: ~TEDMS ez 312 {quantitation), m/z 255 (confirmating)

“Triclopyr-
3.5,6-TCP-TBDMS a2z 254 (quantitation), m/z 256 (confirmoution)
-MP - miz211 (qmmim). mfz 182 (coafirmrion)

Flurnxypyn-TED; MSH(hmlsund::dfurmdmmD
umzmpucpmnm nk-'Zﬁ (imm:lmdﬁfwmm'm%ﬁs)
210 (intexmal Randard for 2-MFP)

- b Forezch standand, calenlats each analyte’s confirmation mtio. Use the average
umﬁnnmmﬂafmmchmlythmnﬁ::unpmo{dumem

veater samples,
For exammpie, asing the data for ticlopyr from Figore 12:
B o Peakiez of confirmation jan
Confirpuation Ratlo Pk area of quantitation ion -

. < o &mnm&ﬁﬁ,

peak arex at m/z 312 -

@ CntmmenBae = 2
. 1745
Confirmation of ths presencs of the amalyts ir indicated when the confirmation
formeamplokmmm:mgeofﬂiﬁdlhnavmgefmmdmrm:mda:d:m

¢ For exch standard, calenlatn exch anziyte’s qeantitating rasio.
For exampie, asing the darz for triclopyr from Figure 12-
I peak amea of guamitarion fen
Ratio
et Rt & e of el smndd o
- . Emamiﬂz
Quantitation Ratlo = et atmy 311

q seavion Ras =4;746

Quandtation Ratio 0.00367

. ‘ ‘ Page 9 of 40
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T Tel

. Effective Date: ‘Aprﬂ 11, 1996 . .
d Pmpu:amdudmtwemhzul phﬂmsihceqm- : lext gnalyms
m?m‘“wm’mmmiﬁwmm &

as guintiaton

dmamcquamfmtznmwﬂmpa:m mﬂmﬂym.

Hmmswwwmmmmmdmﬁmmy

[ %3
GEM 9518 °

‘ ¥ - mxx‘“@m{ oo
g
Tndomchm; ddamqmﬁuﬂunm)um oo

Tﬁ:ioperm, &
(ngfml) c

¢ Determins the grass ecoceatration in each tﬂ.ﬂﬂvéynmpi'a iuhsimting the
qnmmmmobunndmhahwuqmﬁmmdsdw?ﬁﬁrm

(ﬁdammﬁﬁﬁ“ﬁmai}n)uuﬁm ‘-
. QN4SS - ) .

. _ Rrﬂamﬂauﬁgﬁ:ﬂdommmngnmlgl <
Triclopyr Cane. = (mqummmuﬂo Las617s . -
(gmssnglmu R - m - T - - )
S - vosatrs T T T e
TrdclopyrConc. = (0.03392 ot AL s e
(gross ng/ml) Q03458 _ .
Trclopyr Cone. = 0.104 ng/ml.’ aom TR e R

[ A Deumc&enﬂmmﬂnhwm mmg
qpxmddwmmnmmcmlnmammﬁmg?g

triciopyr concentration in the recovery

Fmﬂlmplmmﬂg&em!omrdm&umﬁm' Bﬁﬂlk W T
Trclopyt Come. =  Trdclopyr Conc = Triclopyr C _
(o=tng/ml) (gross ng/ml) (coun'olng!m.l.) moe o pt
TroclopyrCone. = QI4ng/ml, ~ Q000 og/mL.n .° .. . . &
{nezag/ml) - : % -

—'I'xidEFerun: = 0104 ng/mi, -
(oet) .

. A Teme e FTE Y
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£ Determine the

percint
sample by the theoretical

X 100%
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mhﬁv@g&ammwdmﬂ:m
eoticentration added.

2. Pmcamdnlhmmvéfmmdm

3 meMdmmmmmmmh
subsiniring the qua mo&mdhmﬁnquuﬁcmdzxdnﬁbnﬂm

currection formethod

carve, and. the uncomected residns
4, Forthnse that requine
recovery of

PFrocedum i3

35,6TCP, and 2-MP and determins
Section L2,

by
in SectienI2.e,

%‘E’m@

the recovery samples to comect for method.

oL sosthe ,-,,n,mwhmﬁmmphﬁﬁﬂibdh
Section[2.e

b. Determina the comrected analyte concentrations in the water ssmple ax follows:

Triclopyr Conc
(carrected ng/ml)
Triclopyr Canz
{coxmctzd og/mi)

Trid opryr Cone
(comreied)

= O.I(B'Pm

= TrdclopyrCone X
" (gosngiml)

= Q104 ng/ml. x

N aran

1
101

)
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. £
o 3. Assay Time ' : -
A rypical analyrical ren maf:mmoffnurmdudsmmpmgdm
expecred cxnge of sampie concentratians, distifled/deionized water serving as a ;eagent
b!ank.amund(anun—fumﬁadmple),zmmhnmoﬂwofcmﬁcd centrols (ons of

hich et be ot the LOQ), aod forty sxmples. This typical amlytical be
;upzmdmzppmmdy hmfoncwedbym:dnumamp:ph:nmym.

nu:mscvenhmcpublc‘mppn m‘mmmmmm

(Sccuunl)m:ybcmpmlﬂi t-ﬁ:ﬂ!unﬂmampi:mlys:s. These
2 StepL1£°
b. StepLli
¢ StepLln,
If the samples ar: to be stored overmight, the vials shozld be capped with PTFElined
«Ips. .
L.  MNofes
1. : mmmmﬂdmmlsmsidudmh va.leu:m
specified may be sabstitnted with ths undersomding thar their b ot
be contirmpad by appropriae teste, Commmnen nuppﬁsamummdtnbe
a_vaﬂ:blemarc.mzaﬁm.mnmd_
. 2 The N-Evap cvapomator thould bo set at 2 water bth temperatmm of 30 °C and 2

nitro ﬂwmdmmdymnmb‘m At eicvated water barh temperaeres,
M&MMMMWMMW

3. The Slters are wsed in the cammicr ges sepply Gnes to puxify tha beliom entcing the gas
chromatograph,

4. smwmmmﬁmmmma
MSDs. The Seusitivity Autofma® feature was fommd to consicenrly yield
approsinmely 5-10 tmes the seositivity commrared to thar of the “Standand Amoaige”.

5. In transferring the I-chlorobmtane layer, #t i5 important not t0 remove 2oy water from .
the Jower Izyer. Contaminating the -cﬂmnbmwﬂhwmwﬂlhzﬁ%dmm
e{i’ssun&cdmvmnmmdmbanmGﬂMSDmﬂym

M. RBeforences - A '

L. BP41CH4ICY Standard Applications Handbogk, Hewlen-Packard Poblication No.
00041-904M 1982, pp 42-48.

?_Kmh.l.H..CrmmW JiLibby, R AT lcr.J.X'..WmﬂaG.
Anal Giam, 1983, $5, 107215, o B A Toy

.

. Page [30£40
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e (o]
s 0- CH
. . Taciopyr-TBD),
Cidclopyt Formwla: Cy3H19C1sNO3S1
Formula: %E‘mﬂ% Moleu:hr“:!’!sag};:c

‘ %;NO Formule: €;1H;sCl3NOSE
annh:‘w o Mnlﬂmlar“l"iiém 3
a S p
.
[a} OCH,
Formmla: CHLClsNO
Moleoular Weight: 211
L Chemical Stroctures of Triclopyr, 3,5,6-Trichlar-2-pyridine] and
Figuro et ot ; ifgs . | et TEDMS
Pags 21 of 40
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NE, |

..oa a - -
N B

| N

/O’:

FluroxypyeDCP - ' 7 ' HnruxypyraDCP—tBDm T
Formula: CsHyQaFN0 o Formnla-' Cp3H17CEFN208E
Molecnlar Weighs 196 - - ) Moieeular Weight: 310

NH,
. a_A_a ..
I P ‘ i
N Socm

Humygvr-m v
Formula: CstsClFN2O -
Molecular Weight: 210 .

Figore 2 Chcmml.‘s:rmu Flm::ypyr.*‘- ing-3,5-dickloro-6-flnoro-2-pyridinol and.
L their TRDMS Desivarives, zod 4-Amino-3,S-gichloro-6-flucro-2-methoxypyridine

. PageDofdd .,




