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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Metolachlor (CGA-24705)

MRID #: 413098-05
Matrix: Soil
Analysis: GC/NPD

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is nof an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
" but makes no claim of validity by posting these methods. Although the Agency reviews all

Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
" evaluates only about 30% of the currently available methods. Most methods perform '
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in doWnloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth@epa.gov.
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.Frozen samples ara thawed and ﬁcncqnniznd.

And Its Metabolitas In Sei. . . .

dCIPS

'!ni's' Jathed “ is used for the detarmination of residues of
zetalachlor, and three Daetabolitas: Ca=a~=-351202, C3A-%2172,
and CSA-+40919 in soil (see Figurs 1 for strucsuras).

Tha limit of dataczion for the 2ethad g 0.3S PR 2o aach
chamical. . " :

| PRINCTDIE

As g alizust af -
eacX sampia is dried ts detarzine 3T=a [pezTant aciscurs
contantc.

‘A 2ifty-gram aliquot of eack sampla is axT—ac=ad

Sy Ssfluxing with azmthancl/glass distilled daicnized watar
Ts*

1:2 v:iv) 2or 1 heur. An aliquet of the supernacast is
csnditicned with sodium chleride saturated distilled wavar
adjustad =3 pH2 and parcitioned with Sexane/ethyl acataca
(1:2 73v). The haxane/ethyl acatata f=acticn is dsave=atad
wit: scdium sulfata. Diazomethane is acded =5 tha samele &3
Tetzylata =ta netabolita C2aA-51202. Tma Jathylatad samplae
is T=en 22 svaporatad, brocught to> volume in hexara and
analvzad By capillary gas chrocmatzgraphy. A “lcw diacz=am of
the Fricedura is prasantad in TIGCRE 2.

AZAGENTS
3.2

T2yl Alcshaol (AR, ienaturad),' cat
Malllackzadt, 35% in glasg-distilled deisnized -

it

.2 Ithyl =Ither (produet 107:

OV . sat=f2 at 398 nam},
Amarican Burdick & .Jacksen.

3.3  Etayl Acatava (przduct 500, UV

sutogZ ac
Anerican Burdick & Jackscn.

1.4 Hexanm, _r:on?-spac-.:a (pr=eucs 230) aAmarican 3urZ:ick &
sacksen. '

3.3 Merw:anol (prsduct 230, W catsfsf at 202 nmm), Amer:
Surdick & Jackson. '

3.6 Glass distilled daeicnized wacar (Wwaztar) .

l.
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2:11 Standard’ CGA-40172 (See FIGORE ‘1) .
% 3.12 sStandarzrd: CGA-40919 (Soe PI

3.14% Diazanatnana Solut:._on (Sae S. Q.2 13.4:4.0).

aoem

. o

3.7 Sulfuric acid (am,
Hal-inckrodt. ’

1.8 Sodz.un ehlor:.de ‘j
‘ Mallinckredt.

,-)
_,‘;

bk 4

anal'ftical raaqen‘t) '

.;.

(Acs c-yst:allma) '

3.9 Sodium Ssulfata, granular (12-60 mesh),

pesticide analysis, J. '1'.

ek

Ba.kar Chuu.cal
_'.43;'."10 standard Hatalachlor cca—zr:os (Su PIGU'R.E 1) .

.f ','*“\1',
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3.13 Standard CGA-51202 (See FIGURE 1).
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Cat. za4es,
Cas. 758i~12,

‘suitabla for
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4 2 Wez.qh:.nq boat:s 6 n c.-.a dimta: allm.mun.-

4 3 'rop loadinq bala.nca Ana::.can Sc‘
16005 - Q. 01 g sans:.tivu:y

5 N

4.-4 Ana' ;tical balanc-.
st -l 180,

oy

Ane:.-:.can
0.1 mq sans;z_vity. '

4.2 Flasks, raund bot-_-..-n bo:.l..:xq,

4.5 "'lasks volunet.::::.c. 5 :nJ.

e

e

sQ0 :l,

4. Tr-“Ratlux:.ng ccndansars, watar-caoled.

L4

"+.3 Tygcn tub:.nq (R-JGOB), ID 5/16"

£

’x -
-
o

0.z, 50 ml“ -

o -

4.9 Pcwdar :unnels, g-ass, 100 = dianater.

-

Y] .

t

4.0 Glass wool, Pyrax, 8 m.c'on sliver.

b 11 Hamilton: Gastigm: ‘syr.:;qes:

volumaes.

4.12 Beakers, glass, 22 =1: 1;50 ‘l

4.3 Funnel,
st::m:ars .

snpmtar.r

500, a1

-

l

0 ul, 100-ul,

T

R 22 e o
) ] e N
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Rotary evaperators with 4s°*c wvater bath.

4.15 Metar, pH, Baeckzan Expandomatic with

sansarex
cembination electrode.

.26 Pipettas, glass, dispesable, L al, 10 ml.-
4.17 Pipettas, Pastaur, 2.ml.

4.13 Gas chromatograph, Shimadzu Model GS-3A equipped vith a
flama thermionic datactar (FTD=9), using rubidium
silicate as tha alkali metal salt (nitr=gen sansitive).

"4.19 Csalumn, capillary-ctype, 0.7% mm X 60 matar glass cail,

csatad with OV-17; thickness 0.20 aicrons.

4.20 Intagrator (Shimadzu - CR4A).
5.0 GAS. CEROMATOGRAPEY OPERATTON |

Zsmperatures:
Injecsar: . 2609
' Calumn: - 200°¢
Racaczoz:
Ranga: : a
AtTanuation: | ' g -
) oo
S ga: Dlows:
Cslumn Gas: . 10 ml/min Helium
Reac:tion gasas: 5 ml/min Hydrogan
7 150 ml/min Air
.. 9Sher conditiong:
Char< speed: S mm/min
, Znject=ion volume: 4 ul
Injeczion solvent: . Hexane -

Ratantion times (min):

Matslachlor CGA-24705 9.2 ain
- . . CGA=51202 8.3 min
CGA=-40Q172 7.9 min
CGA-40919 7.2 min -
3
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6.1 ggil Prmsparation .- “Gu D0

PR
ol Ed
e
] N
L
"‘I'. (—J
§.2

v (7 . Tagistared on.tha sanple tTacking sheat.

C e : - . . E P [ . R
6.1.2 The 3cil samnles ares allowed to
3 o+ Workable condisian. R

“§.1.3

,=haw T3 a

o
w e

"""Each sample is j:‘:_mrswuthy» bomogenized.

.f '. . e ;‘}"{\ . e a s .

6.1.4 A S gram aliquot is ramoved, and tha per=ant
moisturs is datarmined by waighing, - dxrying
tie s0il in an oven (104=2°C) for 24 hours
‘and rawqighi::q. (Saa S.0.P., 12.F.2.0). _

§.1.5%5 A 50 gram“aliquot (WET WEIGH'!S"V}.: rancvad

from eack sambie bag and placad in a 100C =l

round hottom Nask. ) .

'y -, < &8 <

aw, #af
P 25

Analytical ‘Standards ‘(Matalachlor and aach
metabolita) <2 be ocbtained from STIA-IZTCY
c;:poration. : . A

A& Prilary sctandard of ‘each compeurd is zade
s+ .At a csncantmation of 5.0 dg/ul (5000 ug/al).

. [
P DR

A S al spikxing solution (300, =g/=l; is
praparsd frssh for .Usa each  veex. This
soluticn is prepared by combining %00 ul of
te prixmary standard for each- ssmpound and
bringing the spike solution ta a fizal volunme
@ 5 ml. . - .

’.‘.. ‘v'f

6.2.1.3 \,g&??:spria:i B

tew 8w 4

control - s0il samples are

. fortified . with the spiking sociuticn as
follows: . ;o -7 . : -
TS ey

a. 0.03 prm spike =- usa 5 ul of tha %500
ug/=2l sclucicn. '

- 0.2 pPem spike - use 10 ul <f t==a 5300
ug/al ssiution.

. 1.0 ppm spika - use 100 ul cf the 500

ug/l solucion.

I o
I I S A
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6§.2.2

6-3 ‘ M 3 . _. -

6.4.4
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- Samples ars run t--sugh the procaduras

- Witk 20 =21 of

CantIol . samples ars forTisi With the

. apprepriata spiking selution (6.2.1.J)
£o extraction, but afzar ‘sazple
heneganizatien. Thesa sanples ars carvied
taroughz tha entire analytical prac-~durs as a
tast of mathod efficiency. .

prisr

Pl

Cantrol samples, foctified samplas, and tast
as a
3at Witl at least Two fortified samples per'

sSat of 10 taat sanpl.u.A

“All samples are extTacted By reflux wiss .10

nl of L:1 methancl/watar f£zr 1 hour. )

The mixturas is alloved ta ezl s racm
Canparatura. A 60 2l aligquot of the

Superniatant (equivvalent ©a 20 g of so0il) is
Tamcved and placed in a 300 =1 saparatszy
funnal. o

Watar (100 al) and 10 =l cf saturatad sodium
‘czlorida sclution ars added ts =4g separatsry
fannel containing the 60 =2 aliquot of tha
30il aexTTacs. The soluticn is adjustad =3
PH2 using 1N B3SO0, ta aid ia tis par=ivicn af
CSa=-31202 and C3A~40172 2==n the aquaecus.

TZ® agquaecus superlatant is par—iticned wish
S0 2l of a aixeura of hexane and athyl
acatata (L:1 wiv). 1ha organic layer is
drained incs a 250 al glass Dbeakar. The
Procadurs is rapeated two addi=icnali Tizes,
combining tia organic phasas.

Approxizataiy 10 g of anhydrsus NYa,50, is
added =3 cthe combined oryanic zhases and the
WXTIre iz swirled for 30 secsands.

The Na;s0, is allowed =5 saczle and the
orzanic soivent is carefully decantaed ines a
round bottzm flask. The Na,50, is washed
Rexans/etiyl acacata (1:1) and
tha solvent is decantad ines the =sund hottom

£lask. This is rapeated an additicpal tiza.

-]
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e s T 6.8S.1 g d':i-d“hn:ane,'.tpy!. Acatata extracs
Zatiylatad for , Ainizmom ‘@€' 30 minueas
' Toem’ tamparasuras - by addiag 19 al
; : . diazcmethanae solueicn (S.0.7. 13.4.4.0).
' TS e.mla <2e "zathylatad axc=act is avaporatad susc
s e e ... o dfymess by rotary evaporaticn at 45°cC.

b

6.%5.3 ".'ne ex't:ac': is :nd::_gql?cd

LS int 5, a2l of hexara
Do o o Sor G analywis. -
T e ty - - B [P R A
! : - . . Mo LR v .
6.6 -GS _CUANTT =N . e pLe
o ' ' YR ‘ 3 LA LN ‘

i o ., 8:8.2 1 Thg sauple: in - gmap §.5.: is analy=zad v
Cae T S0 L capillary ’qaa'azrmt:qnpny 7ith a GC gvsmam
P R T s using .an D dezacz=ar. Saee Seaczicons 4 and 3
D T ' 23T GC apparat:s ang Sverating csndisions.

86.6.2 T=a gas clrcmatsgraphic systam should =g

‘ - Qliorated wizs  eack analyvical run. freshy
. SRS . : £ czila

. TN STIrage and warmed =3 .¥=em tamperaturs prizr

' e 1 r :

U '_?_a - 6.6.2 . .Csiag tue sSpiking .solutien (500 ugyax:
L « .. FTeparad in 4.2.1.2, =ake ser:al dilye:l :
. o T hexanetacbta_.‘.n@:mr.dudsni‘:na‘a::ge =2
' w0 eoevow e 0 b 18420033 10.0 namcgrazs ser ul. -
L - S0 e <, o
LT 8.8.4 f~~-s=anda‘::‘.i‘:‘é? =ha gas chromatagrage sy
S LT P -adjec=iag B N M alizuces of =the diluted 3¢
A e " standards (Saczion 5.5.3). Tmis Teprasants a
. ' ©+ ‘Tange of'0.40 == 10.3 Jancgrams (FIGGRE 1) .
) : - . - ™ ?a" -
) oy v 8.8.3 . 4 Canemsl: forTisfied, and zasc sample ax=races
A, 7 2(6.3.3) ‘are’ pesiticned in t2e autssampias
fe e Sl remay o wiey -analyeical ' stancards (6.8.2 so
, I TSat an . analyeical Standard 'is neasuved az
: C e 07 [least every 21222 apaiysis,
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Eack apaiywis is quantizatad cn the computing
intaegrator, whera the peaks Zor netolachlor
ind the I:Ise Inatabolitas ars intagratac by
arsa count and compared ta the analyeieal
Tandards analyzed during the zun (See
Secticn 6.6.4 wnd FIGURE 4). ° The CR4A
Intagratsr is  equipped ©5 provide  an
intagraticn of a nonlinear standa=d curve and
3 stora the min  for reanalysis. | All
sTancards quantitatad during the run ara
recalled Z=sm storage and used =5 constTucs
t2e sTandazid detac:=ion carve. Fach csntral,
forsified, and tast sampla is sSmpared T2 thae
stancard courve f3r final guantitation in
nancgrams (ng). Saee FTGURE S fer datails ag
toe Shizacdsuy CR4A analysis 2:i- : :

The g vaiue of uetalachlor =z -matabolitas
$IS2 <=e 3T arms converted ts IEm in wet soil
acssriing T3 Zguaticon 1 - TABLE 1. Nota thae
tle weighz of the soil al:guet (Secc=ien
§.3.2, is used for calculaticn.

T2e Fra Iy waicht) is caleulated fr-m the
2cisture Zatarmination (Sect==n 6.1.3%) and
Iguatizsn I - TABLE 1. 2

Tie 2enm (netsiachler ac=ivvalants) is
Sa.culatad f=r each xetaboli-=a ugine aeacs
clamical =oleczlar weight asc Equation 3=
TAZL=E .

AGRISEARCE 12£5.0 - 1322
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TIGRE i: STRUCTURE AND CODE WUMBERS TCR ME-GLACALOR AND
METABOLITES.: , '

O an el e

Cxie mmbar

s===é===.
' ca
Mecslachler) s’ z “
W 233,81 Ne - exo
c,u,
ez
- 3 f’j .
' ' Y -CY_ -0 -2x
= 40 172 el 2 3
MW 285.37 s ~cxom
Cz!i
| = &
= - cx,
= 40 N9 7 \ el Dy
MW 223,33 —_/ = .7
<. 3 )
= ey .
ey -cT, ~Q, -Cx.
e= =1 202 e T
W 279.35 , \cn-:nu
¢,3,

3 '
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FIG""RE 2' FLOW DIAGRAM = ANALZSIS .
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OF METOLACHLOR AND METABOLITES

X

LN

- e owe
- R ] T T e

',1

to

,.-,,,\

Scu.ls Thawad And Homogan.:.zed - A.'Liquct (5 9),

4

Aliquot (50 g)

Reflux
|

-

,r.-'Jv.

\
-

2

«\

L
Aliquot Suparnatant -

Moisture Daterminatcicen

(1 hr. methanol/water 1:1 v:v)

(60 ml Conditioned wWich
Yoo N A Saturatad Socdium Chloride and
1 \“ ) . Watar, pH . adjusted =2 2.0)
s Ty U - \ | . e
Partition {(Haxane/Ezhyl Acata:allzl v}
~ Mechylata  (Diazcmethana)
| . J“‘i e L T
' "1\ 'b ) e
Flash Evaporate DTy ; L3
e Ve oS TS
Redissalve In, Sexane
s
l N (%]
v :
Quantitata Us:.nq Capillary GC (FTD)
vy :’." ;\
" '. ‘ V. Y
R S ARNY IR
/ ?
Ty m ‘)/ \ ." il
e
\ ;"' 0
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FIGURE 5: TYPICAL CR4A ANALTSIS FILE

e AMALYSIS FILE ee  2:8N110S.

PROCESSING PARAMETERS
, TIOTH {12ee)
’ OREIFT (uV¥.min)
T.DBL (aim)
ATTEN (2°X av)
METHOD (0-8)
TINDO¥ (X)
IS.OT -

TIME PROGRAM
0.5 LOXX ON
S.5 LOCK OFF -

-'al-hﬂ-'"
"

IDENTIFICATION TABLE
1OND Vame
i cr..\-sl:qz

2 CGA=24705
3 CBA=10919 T

4 COA-<8172 7.

QPTION PARAMETERS

PLOT TERO POSIT -%FS)

X.¥ MARKERS({:. Y}
‘ PLOT START TIME 'min)
PLOT LENGTH (cm)
PEAX TOP COMMENTS
NEN SANPLING lasec)
VAX No. of SLICES
QUANTITATE (OwAR ledl)
2=CH CALC (OwND, [~4)

PRINT FORMAT
DATE 2 TIME
CHEOEATOGRAM
GROUP CATA (IDND)
PEAE TIMR . INFO
CALIBRATION DATA

LTy

S~

QUuOoLy

Bara

SLOPE (uV.min}

VN, AREA !Count)
STOP. ™ imin)

SFEED (mm/min)

¥.8 (0:WINDOW |:BAND)
SPL.WT

CALIB POINTS ‘t~8)

PLOT CHROMAT N.Y¥Y REV)
MARKER INTERVAL (cw)
PLOT STOP TIME ‘aim
FASEL INE DRAW
2~CHANNEL PLOT
MAX No. of PEAKS
[DENT (Quad |=AR
CALIB :0=5P =5

=)
I}

NQTES

SALCULATION REPORT
SROLP DATA “NANE)
ANALYSIS FILE
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. TI24E-F
3. 99199€~-5
). FASH8E-5
2. 9137985
3. 11659€~3
2. S6M1E~5
1. 7008225
1. J58%1ES
. 8242185

© 0.00002373%

L. EEATE-S

4-26316E~3

2-8)VE-3
2. 3TT048-3
1. FI98E-3
o 44045E-3
T. 38188L-5
4. 324185-%
. S8293E-5
). TYRO%E-3

)
i
1
100
3

LV W

Factor(2)

-} 18226

9. 30906181
L. 29957

—3. 20197933

=2 17787
-9, dnb4654
1. 53498
1.23272

-2.7437%8
3. 3542212
9. 733999
=2 145935

=2 391871
=3. 3379313
1. 35063

3. MH512

()
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Additions to Agrisearch Method for "“Gas
Detaraination of CEA-2470.

soil".

l.

2.

TOTAL NUMBER OF PRGES IS 294

Chromatographic
(Hccolachlo:} and its uhtabolitns in

ADDITION: 1.0 SCOP® )

Add fourth metabelita CGA-50720

CHANGE: 2.0 PRINCIDIE

- Qurrantly reads: "...adjustad to ﬁa 2..."
Changs to: "...adjustud ts below pH 2..."

CIANGE: 2.0 PRINCIDTS

Currently reads: "...:s5 mathylata the metabolite
. ¢ CGA=51202."

Change to: "...toc methylata the matabolitas

CSA=-50720 and CGA~-51292.°

ADDITION: 3.0 REAGENTS

3.15 Standard CGA-50720 (See Figura 1).

CHANGE/ADDITIONS:

5.0 GAS CIRQMATOGRAPHY OPERATTON
Tamperatures: Injector/Datactor 240°
Column 198
Gas Flcws: Colimn Gas 18 nl/:in Hnliun
Retantion Times (Min.): ceA-50720
. CGaA=40919
CGA-40172

CGA-51202
!etala:hlcr = CGA=-24705

SR N RUR
« 88
OOROWN

AGRISEARCH 1255-C - 130
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e e T T T

6. CHANGE: 6.0 PROCTIURE | S
6.4 I’.nni:.inn

G.4.1 curz'lntly Tsads: ..."Tha solntion ix ad.jus'l:ad to

PH 2 using 1IN H,SO, to aid in the partition of
CGA=-51202 and C'.;A-40172 from e aquous -

"l < v L 'ﬁl
- W . ;

’ Change to: ..."rhe selution is ad‘ju:t.d e
PE 1 - 1.5 using 1N HaS80,4 toaid in the partiticn
of CGA~-50720, CGA-51202, and CGA-«!:I.?Z froem the
aquuous. ... _ ~ . TP
ot o A ¢ - ¢ .
7. ADDITION: FIGURE 1 e - s LY o
Addition of st:-.:ct:u:e. cade mmber and. mlecu.lar
' waight for’ ....A-SO'?:O. ,
8. ADDITION: . PIGUR.. 2 - ""LOW nncmx AR
Addition o: pH adjust:nont to "uiquat Sup-rnatant"
9. ADDITION: “IGUR.. 3 - ""!PIC:LI. STANDARD som:cu CHROMATOGRAMS
"‘yp:.cal sta.x:dar-’ chromategrams with C!:A-SO'J'ZO adde.d.
. s . C e o ™ P 3. P S
10. mnr‘r:or;;" FIGURE 4 - p:c:a:. SOIL SXTRACT CHROMATOGRAMS
R S e -
Addition Qrf CGA-OSO?ZO.
RNLES S ' £ ama AN Vel -
11. ADDI'I’ION' FIGUR... 5 - I'YPIFAL CR4A AHAI.YSIS FIlIE.
Add.zticnr c"' CGA=-50720.
t’.-v.& a:'-'-.-tl .\“ " }
A VO |
wn RISt R PRI MY B W it .
! An L meep pe eees
iGiIS:..-\RC'-I 1"6:-C - 131
i
- -,';- -y hi TN At * v ‘-,'
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TLGURE i: STALCTURS AND CODE wiMmERS ?Q; METCLACTICR AND- -«--'

Code mmmoex
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