Cover Sheet for

ENVIRONMENTAL CHEMISTRY NIETHOD

Pestcide Name: Quinclorac

MRID #: 422941-11
‘Marrix:  Soil
Analysis._' ‘GC/ECD ' | . ’ 

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not 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 dlfficultles 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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BASF Report No. A9124

BASF Method Ho. AS001
INTRODUCTION AND SUMMARY

1.

N 5 §

1.2

in soil.
extraction
residues.

1.1.1 Scope

step

1.1.2 Source

Research Center in

Cheaical Name:
Common Name:
Laboratory number:
BASF Number:

Lot Rumber:
ctructural formula:

Empirical formula:
Molecular weight:
Melcing point:
Appearance:

Solubility:

Waterxr

Ethanol )
Acetonitrile
Acetane
Ethylacecate
Dichlorcmethane
Diechylecher
Toluene
n-Hexane

Olive 0il

Scope and Sourcé of the Method

liberatas

Page 12 of 78

Pags 4 of 34

The method 1s used for the determination of quinclorac
The method concains an alkaline hydrolytic
which
Following excraction into an organic phase,
the active ingredient is methylated and determined by GC
with célumm switching and electron capture detection.

chemically bound

This method was developed at the BASF Agricultural
fesearch Triangle Park,
Carolina. The initial extraction procedure is idencical
to other methods {Ref. 1,2) used for the determination
of quinclorac in soil. This method is also capable of
achieving lower detection limits. i

Narth

Description of Test and Reference Substances

Active Ingredient and Fortification 5tandard

3,7-Dichloro-8-quinolinecarboxylic acid

Quinclorac
150 732
BAS 516 H
CH 40/113-1

SFO,H

a Ryt

* P
[ -

C10HsC1,H0;
242.1

Above 237* C deccmposiéian
Crystalline, colorless

Weak

(g substance in 100 g solvent at 20* C)

6.2 X 107
0.
0.
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1.2° Description of Test and Reference Substances (Continued} .. .. -  + -
\ L

Hethy]. Ester Derivati.ve Used as Extaml Standard for €C Quantitation  -.

cat . . .

Chemical Nawe: ' ™ --nechyl -3.7-Dichloro-8 -quimllnecarboxylm '_
Common Name: ‘5" % ' quinclorac !":hyl Ester - - 7. |
Lot Fumber: =~ ' ° cH I.33/65 DT L e

NEUSEN [ K O TN ST o néﬁ:k‘w.‘n: §ORTS B '

~

Qul.nclorac Hetabolite. I-‘ortiﬁ.catim S\:m'«:l.am:ll N B

1 F E SR T ‘_._" s
Chemical Neme: ‘ ‘; s chloro-s-quinolinecarboxylic acid p._—sﬁ.‘;._,
Common Name: _ °~ Qui.nclorac !ataboli:e T T A
BASF Number: ‘- v .1 BH S14-1- - S T SR :-‘-‘-'. o ey
Lot Number: © 133/67 N S LI .

1.3 Principle of the Method : ' )
PEER R e ow B R R L e . ot -

Soil is extracted with a 0 1 ¥ NaOH solution under reflux

conditions. The extract is acidified and quinclorac- is partitioned.

into dlchlorouethane._ Quinclorac is methylated with diazomethme
- and détermined by GC using ‘2 colunn svitchlng tecknique and alectrem -,

capture detection. el e .o -
ryv el i DALY R TR ¢

Limit of quantitacion: 0.0l ng/‘kg . v L
‘ REDINST J." oY ‘,‘t s

2.  MATERIALS AND METHODS s el Towioe .

/' - Suggested Sizes/Manufacturer

2.1 Equipment
b

e Bottles, amber, screw cap e N rlnoz? . 'E'
= i . . e oo (IX 1] :..:.:
a 9‘- Buchner f\!nnels ) . ’ Lu{lz s i.4. il mad '}l'.':""—; 7‘..!0 * *
e . o . . LT "h‘ij' et e . assene
- .. .. Screw top test tubes’. i T 0 {15 ml. el “ee’
..-:...;..o c“.a e PR N S R ,‘_A-? . :.;_-‘_’ o E.l.:l veves
bvcen o e Regular test tubes R 1 eee e coses

QLY with 2-holed rubbet stoppers - - . 15:mL ) Cremiieogr %S .

A . ey - a el ssseem
KR .. NVacuum filter flasks T 500 mL: o fer e . o ‘.t
<4 ' , . wlivak, Lo ® e seasse
A ma: bottom flasks with ta el o , ov’en’

< _- standard ground joint 300 =L, 1 Liter - ;. . .- - E'..:.

L RN BAPREY

1This standard was used as a fortification: s::ndax:d to validal:e Hethod A9002.

Method A9001 was not used to determine recovery of this compound. .n- Ly,
F TR

doT Lo wien

LieL 22024 %gq/5050 0043



BASF Report No. A9124

BASF Methed N;. AS001
2. MATERIALS AND METHODS {Continued)
2.1 Equipment -
~  Screw top Erlenmeyer flask

Funnels, plastic
Plastic tubing
Magnetic stirring bar;
Volumetric flasks
Disposaable pipets

Volumetric pipets

Pasteur pipets

Capillary Gas Chromatograph
with ®Ni ECD

Capillary GC columns DB5, DB Wax
N-evap

{(Nitrogen Stream Evaporator)
Rotary evaporators
Ultrasonic bath

Reflux condensers with standard
glass joint

Stirring hot plates
Separatory funnels
Delivery head

Vortex mixer

Spatula or small scoop

Filter aid
e.g., Celite type 545

»'PQge 14 of 78

Page 6 of 34

Suggested Sizes/Manufacture
125 oL

8 em i.4d.

2.5 cm

25.0 mL, 100.0 =L

. 0.5 mL, 2 mL, 10 =L

1.0 L, 2.0 oL, 4.0 oL, 5.0 mL,
10qaL, 20.0wmi, 25.0ul, 50.0 L,
100.0 wL

23 cm long, disposable

Varian 6000 or 6500 or equivalent

J&W Scientific
Rancho Cordova, CA

Organomation Association
Northborough, MA

Bichi or equivalent

Branson 1200 or equivalent

[ X} )
1 ]
[ L1 2 NY]
Corning PC-351 PR s 3
aass
aseasse
250 mL . ‘ *
LY ] L]
- * » L ] doane
30 oL R seves’
- L X 2 ) [ ]
* e [ ]
Amexrican Scientific Products ‘ e *neses
McGraw Park, IL * Yaet
L ] *e
- [ I ] L[ ] 20968898
LXXY] L] L ]
. ae ew
L X ] L ]
[ .
- *e

Fisher Scientific
Fairlawn, NJ

91/505C 0014
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BASF Method No.  AS001 .
MATERIALS AND METBODS (Continued)

2._1 Equipment - S R

= Filter paper
(Whatman No. 2 and 4) llm.‘ld.

1t
L owE.

Phase separating filter,
1PS, 15 e ’

ol

o

"L,

Universal pH indicator, sticks
or papexr, pH 0-2. 5 '

R.ugants and Chen:l.cals v

Ar.e:l.c a...id .glac:lal
reagent ACS

2.2

. Acatone, distilled,. high, pu::.i‘.tyz

Carbitol (diethylens g].ycol
monoethyl ether)

o

\ S

Dichloroml:hane distilled
high puricy; .

Diethyl ether,
reagent ACS

Wt

st
. .,J
e
et
PL e

L

" Methanol, ;distilled, - high puricy
1 ) ‘j
/s
N-Methyl-N-nitroso-p-
' colmnesﬂfomida (Diazald)

'l.? . b

SR
- Potassium hyd.roxide A

analytical reagent - 502 in,
+ ¢ delonized water v T

- Sodfum hydroxide pellets,

Teagent ACSJ‘ . .

P -
A Wy

. Sodium hydroxide 'solution,

; : " 0.1N(0.1 mol/L) in
deionized vater

$ulfuric acid, concentrated,
analytical grade ’

Water, deionized

.r—si

¥

LS
PP

Pa&e A5 of 78 _
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Theatoeed) 2T

Suggeated Sizes/Manufacture

Vhatman Limited, England
Fisher Scieatific, - - -~
Fairlawn, NJ g

Vhatman Lﬁited, England
Fisher Scientific, - -~
Fairlawm, N

EM Sciencs o
Cherry Hill, NJ. ER

B.ucomuded Hm'ufaéture'rc L

$aT e J

J.T. Baker
Phillipsburg, RS CAS 64-19-7-

Burdick & Jackson . )
Muskagon, MI CAS 67- 64:1-

"~ aa
o o

Fishar Sciantifl.c,
Fairlawn, RJ CAS 111-90-0 - -

"1

Burdick & Jackson
Huskcgcn. MI CAS 75-09- 2

R SR T R AT S 3

e

l-‘i.sher Sc:lem:ific B
Fairlawm, RJ' CAS 60 29- 7

A

- Burdick & Jackson

Muskegon, MI CAS’ §7-56-1 -

A}.dri.ch ) Hi.lvaukae .
CAS 80-11-5

o et el

4

Mallinckrodt =~
Paris, XY

*

.

Kodak, Rochester, NY

A
L

J.T. Baker, .

. Phillipsbu:g. 'NJ CAS 766& 93.9

—_—

(o

P
k)

| s o e -

[ DU O SUT
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2. MATERIALS AND METHODS (Continued)

2.2.1 Preparation of Diazomethane Solution

(All operations with diazomethane are performed in a well-ventilated
hood!)

Assenble two rest tubes, each fitted with a 2-hole rubber stopper
and comnected in series with plastic tubing. Add a few milliliters
of diethyl ether to test tube A. Add approximately 100 mL of
diethyl ethe- to a 125 aL Erlepmeyer flask. To test tube B, add 2.0
oL of carbio. with a disposable pipet, 2.0 aL of 50% potassiun
hydroxide in deionized water with a disposable pipet, approximately
- 1.0 g of Diazald, and 2.0 mL of diethyl ather with a digposable
pipet. Use the ether solution to rinse the walls of the test tube.
Slowly bubble nitrogen into the solution in test tube A, from test
tube A into the solution in test tube B, and from test tubs B into
the soluticn in the Erlenmeyer flask. Allow gas to escape from the
Erlenmeyer flask into the hood. Contimue bubbling nitrogen until
the yellow color in test tube B dissipates and a dsep yellow color
persiscs in the Erlemmeyer flask with no further intensification of
the color. The level of diazomethane in the Erlemmeyer flask should
. : be adequate for a set of 10 samples. Quench any remaining
diazomethane solution in test tube B with acetic acid. The yellow
color will disappear.

2.3 Standard Substances snd Sclutions

Quinclorac (BAS 514 H) . lot nusber CH 40/113-1
: >99.0%
3,7-Dichloro-8-quinelinecarboxylic
acid methylester (EAS 514 methylester) lot mumber CH L33/65

: >99.02
Store these standards in a freezer.
. (both standards supplied by: Dr. Josef Pawliczek, APSAF see
‘ . BASF Aktlengesellschaft * esssae
Landwirtschaftliche Versuchsstation "E"' . s
D-6703 Limburgerhof, West Germany ° essane
Telephone: 06236/68-2422 . eet
. : -.:o sanee
P - ..:0..
* & -
L1}
. --:0.:
- L1} ..
L - LA R L] ]
(2 A X ) L] L]
. - ... *e



BASF Repo_t’Nou 19124

——— b

s m——— i

BASF Method No, AS001. . - Page 9 of 34
2.  HATERIALS AND METHODS (Contimued) . T
A R
2.3.1 Standard Solutions for Fortifications o

' pg/nL stock solution in a 100 ml volunetric ﬂuk)..

Qulnelorac. (BAS Slts I-I)

1000 500 100 10 andDZyg/nL!.n
acetcns. Rl PRI

."") A
Prepare & 1.00 nmg/ml BAS 514 H stock solution by wal.ghing an
appropriate amount of BAS 514 H into a volunetric. flask. Dissolve

. with acetons and dilute to the mark: For example, to prepare a 25..
dissolvc 25.0 ug of BAS 51& H !.n a 25 nl.

mlL .stock solu!:i.on.
volumatric flask. .

_\‘ (=0 -.4‘, "
PP

e,

A

Prepu'e a 50 0 pg/nl. BAS 514 B ‘standsrd solut:l.ou hy tramferﬂng an.

appropriate amount of the 1.00 mg/ul, stock solution .with a
volumetric pipet: to a volmtrlc flask (ctypically 5 oL of the 1.00 -
ng/mL stock solution in a 100 al volunetric ﬂuk) : Dilut:a to the
mk \rl.:h acecom . 7 - -

\ . - . . ' - B -

Prnpare a 10.0 yg/ml.. BAS 51& H standard so].nt:lon b'y trnnsferring an

appropriate amount of the 50,0 pg/el. standard -solution with a
volumetric pipet to a volumecric flask (typically 20 mL of the 50.0

mark wit:h acetone. N + o

. . awim . e al ot VL DA n,,."“_‘--.‘! .

Prepare a 1.00 pg/ml BAS 514 H stand.nrd solution by trmfarring an._;
appropriate amount of the 10.0 pg/ol standard solution with s

volumetric pipet to a volumetric flask ‘(typically 10 L of .the:10.0 :

yg/nwl standard solution in a 100 ml volumetric ﬁask) Dilute to
the mark with acetone’ i _ Goodke 00

Prepare .a 0.200 ug/ul BAS 514 H standa¥d solution by transferring an,
appropriata’ amount of -the '1.0  pg/ml. standard solution with a
volumetric pipet to a volumatric flask (typically 20 mL of the 1.0

+

Dilutc l:o “the -

i

pg/ol standard solution in a 100 alL volumétric flask):*: Dilute to -

the mark with ‘acetone. .
Ry

PR Lo el

-( -‘&-p,“_,..‘

Transfer each stock” and ‘standard solution to an amber bottle fitl:ed

e N RS

“with & plastic “lined screw cap and store at room Cemperature.

Replat stock solutions 90 days after preparation. Replace standard

: solucions 30 days after preparation. X

g 2.3.2 Standard Solutions for GC Analysis

3,7-Dichloro-8-quinolinecarboxylic acid methylester (BAS 514

. methylester): 10, 20, 30, 40, 200 ng/ml; 2, 50, 1000 pg/wl in
T acetone. .
0 91/505C 5017
« o r o - o -
A PO VPR PR R

-
‘o s

A T

. v a

- Page 17 of 78 ]

.:I,“ wl e ,,

LY 1 X 1]
Ld »
L L4

- *
L L 1 J
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2.

MATERIALS AND METHODS

2.3.2 Standard Solutions for GG Analysis (Continued)

Prepare a 1.00 mg/ol BAS 514 methylester stock solution by weighing
sn appropriate amount of BAS 514 methylester into a volunetric
flask. Dissolve with acetone and dilute to tiic mark. For example,
to prepars a 25 mL stock solution, dissolve 25.0 mg of BAS 514 H
mathylester in a 25 mL volumetric flask. -

Prepare a 50,0 ug/ml BAS 514 methylester standard solution by
transferring an appropriate asount of the 1,00 ng/mlL stock solution
with a volumetric pipet to a volumetric flask (typically 5 al of the
1.00 mg/mL stock solution in a 100 mL volunetric flask). Dilute to
the mark with acetone. -

Prepare a 2.00 ug/mL BAS 514 methylester standard golution by '
transferring an appropriate amount of the 50.0 pg/ml standard
solution with a volumetric pipet to a volumetrie flask (typically &
al of the 50.0 ug/ml. standard solution in a 100 ol volunetric
flask). Dilute to the mark wich acetone.

Prepare a 200 ng/wml BAS 514 methylester standard sulution by
transferring an appropriate amount of the 2.00 ug/wl standard
solution with a volumetric pipet to a volumetric flask (typically 10
oL of the 2.00 ug/mlL satandard solurion in a 100 nl. volumetric
flask). Dilute to the mark with acetons. :

Prepare a 40.0 ng/ml BAS 514 methylester standard solution by

* transferring an appropriate amount of the 200 ng/ml. scandard
solution with a volumetric pipet to a volumetric flask (typically 20
nL of the 200 ng/mL standard solution in a 100 oL volumetric flask).
Dilute to the mark with acetone.

Prepare a 30.0 ng/mL BAS 514 methylester standard solution by
transferring an appropriate amount of the 200 ng/ml standard see
solution with a volumetric pipet to a volumetric flask (typically 15
oL of the 200 ng/ml standard solution in a 100 ol volumecric flask).
Dilute to the mark with acetone. . :

Prepare a 20.0 ng/mL BAS 514 methylester standard solution by E LI
transferring an appropriate amount of the 200 ng/mlL standard o
solution with a volumetric pipet to a volumetrie flask (typically 10 L
al of the 200 ng/mL standard solurion in a 100 mL volumetric flask}. !
Dilute to the mark with acetone.

91/505C 3018

G0
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2.

Tl .

Page 11 of 34

’
RV

2.3.2 Standard Solutions for GC Analysis (Continued) .

 Page 19 of 78

Prepare a 10.0 ng/ol’ 'BAS 514 nothylostor ‘standard solution by .. ...&
transferring .an appropriata amount of the 200 ng/nl. scandard )
solution with a volmt:r:l.c pipet to a volumatric flask:(typically 5
nL of ths 200 ng/mL standard solution in a 100 =L volmtrlc ﬂask) -
Dilute to the :uu:k wi.:h acotom. SRS S F PN
a,-r'._"'.""",.':\_.' -
Trmfor eack stock and standard BAS 514 nethylester solution to. an‘ .
anber bottle fitted with a _plastic lined screw cap. Store stock
solutions in'a refriga:a:or and store stan ard solucions at room- .
teuparnr.uro. _Replace stock solutions 90 days'after proparation
Roplaco stand-n‘d solutio‘ns 30 days after preparation. ST i
PR et ar 2t 3.'.‘«."',,.'. 2
2.3.3 Stability of Standard Solutions (Ref. 3)-' -~-:-_-"'"'1- T
Iy - - - - : . - B Hl e e B x - .I& \.i
e -+ - Room Teuperature .. - A
ctorage Days | - - ¢ -Daylight = o | Refrigerator | . .-
Quinclorac (BAS.514 R) ' . |. . & -u:t Jfi. .0 -

. } 200 yg/nl. in acetone
ve 50 clun . - 100« ¢ ool - 1002

T N - ._-..., . -
S -0 Tt "o TUoe v mLnLe R S

‘ AURAT A v Quiuoloraoc Hethyl Estor PR IR 49..; R I ..
0 2 yg/ol in acetone

shn3ga o €00 s ar 01008 0 4 ez . ) 100.8% . s -
* ™

FROLD of L P e 01008 aerees [ A100% o f -

oA omepe Tos e me s v 99.T7X NTE 28 S| 103:8X . f -

401060 - o B RIS ARG ST 3=.101.1% - | Thot .

(BAS S1& ME):.» = - ulr e3 »ovit fiend

= e = = n ——— T — .t = Sh .
SO AL A S S L LA
ANALYTICAL PROCEDURE , . _ - el
e T A R R s S B L’ I (AR SEPIPIP
e .~."';-:.-'!:'. J'_'-,‘.r B L B TN 1 N - RS T
. S e N T P
3.1 Extzact Pre'pdration’_“fr g el nrghy g cculew n Sub e
Y . vy Tl 1.'.?-: IR o O S A 4-"‘,'_”, non s e
¢ 312 Preparation of Samples SRR Cew s edd pr Lt L
'I'he samples are air dried, grou.nd ina small' mill \Nou passed: :hrough
o -a 10 mesh screon and" then stored at less than -5°C uhitil analysis
- L - E LI P S -—,'.'l' -F.‘.Jl;-. ..':1
a S SNFLIRN BN :-.z;',. s SN B i e g as Noet WG o, Do o
e: o . - SV R T UL § B J-R R et
2T
s

150 3,:’(’9,;1‘{';595C 0019
- P " . 3 , .
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3. ANALYTICAL PROCEDURE (Continued)

3.1.2 Fortification and Extraction .

- Weigh 20.0 g of soil into a 1 liter flat bottea flask equipped with
a plastic funnel. Record Che sample weight to one decimal place.
At least one fortification and one untreated sample (coqtrol) are
run wvith each set of samples, p

For each fortification, pipet an appropriate mmsount of standard BAS
514 H solution with a volumetric pipet onto the control s0il sample.
Evaporate the acetons fortification soluction from the fortified
samples using & rotary evaporator (vithout vacuum) for 5 minutas
with a water bath at 35°C - 40°C, ‘

Place a magnetic stirring bar into the flask. Add 200 aL of 0.1 K
NaOH with a volumetric dispensing device into the flat bottom flask
and rinse the funnel. Rinse the reflux condenser with acetone and
allow to dry completely before use. Comnect the flat bottem flask
to the condenser and reflux for 1 hour vhile stirring. Allov the
flat bottom flask to cool, using a water bath if needed.

3.1.3 Piltration

. : Allow the contents of the flat bottom flask to sottle for 5 minutes.
Place a sheet of Whatnman filter paper in a Buchner funnel cormected
to a 500 mL vacuum f£ilter flask. Typically Whatman #4 {5 used
unlegs a smaller mesh is needed to separate out particulate matter.
Wat the filter paper completely by pouring a small amount of the
extract inte the Buchner furnnel. Add approximately 20 g of Celite
filcer aid to the Buchner funnel. Carefully pour all of the excract
into the Buchner funnel. Tumrn on the aspirator and filter. The
filtration process may take 10 to 15 minutes.

3.1.4. Dichloremethane Partition
. Remove a 50 mL aliquot of the filtrate with a volumetric pipet and

transfer to a 250 ml separatory funnel, In case a repeat analysis
1s necessary, transfer the remaining extract to an amber boctle.

91/505C 3020




T s il i e e ———— A amee b e .

A ww—

;o-

AT L e o
BASF Mathod No. 49001 : -
ANALYTICAL PROCEDURE ' : . e I S I ) L

3.

, water bath.

BASF “Réf;oft‘ ‘No. A9124 _ . . ¢or2e,  Page 21

3.1.4. Dichloromethans Partition (Continued) .- -~ -~ »_,

- ‘Using a’ Pastéur 'pipét, adjust to’pH:1.3::~°1.6 with cum_:'entrated

2.5y <"

_Using .a delivery head, add 30 nl of dichloromethane to- the
" separatory funnel. Shake the solution gently for a few seconds and
.vent the flagk. Shake and vent a. few more times and allow the
“phases to separate.’ Warning: An emulsion say form if the flask is
shaken too vigorously. Small emulsions can be broken by stirring
with a Pasteur pipet. I1f an emulsion cannot be broken, discard the
ssmple, repeat the firsc paragraph of 3.1.4 with a 23 aL aliquot of

“sulfurie acid. -f-check the pH value with pH indicator strips (pH O -
S I S S S O L 7o5. T SR R QI

PR

- the filtrate,’ plus 30 mL’of 0.1 N NaOH, -and shake ‘the flask more

. gently during the next dichlorcmathane partition. Drain the lower
.dichloromethane layer (do not take eaulsions) through a funnel
" containing Whatman 1PS phase separation filter paper into a 300 aL

~flat” bozrtom flask. Repeat this* extraction . procsdure thrcq‘_pqrh

times each with 30 mL of ‘dichloromethane. -~ ~ . - ™ . =
B
3.1.5. GConcencration f RS SR IR I

'After ‘the four dichloromethane’extracts have been combined in the

- 300 oL flat bottom flask, concentrate the solution to about 1 nl

" using a rotary evaporator with a wvater bath at 35°C - 40°C. Do t;_qi:
Tallow the residue to dry completsly during rotary evaporation. .. ,
" Using a Pasteur pipet; quantitatively transfer the sample to a 15 alL
* screw cap test ‘tube with ‘four . successive  2-3;
‘‘dichloromethanse. -~ ’ I S T A
- R R I S EL I S
Evaporate the solution to dryness using an N-evap (Nitrogen Streanm
Evaporator) with a water bath at room-temperature: Do not heat the

e e s e mew . . )

o B . - P Lo I SR B £ v, T I LSRN N
'3.1.6. " Methylation™ -7 ...rt T oovartot L0 T e o
R e R I A ¢ e . :

) - - .- * et

o : ool 23y [ R .
Add approximately 2.0 ml of methanol to the sazple. Rinse the walls
of the test tube during the addition of methanol. Sonicate until
the sample i3 redissolved. : |

Page-13-0f 34. . .. .. . ..

ol ‘wvashes  of .
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ASALYTICAL FROCEDURE

3.

3.2

3.1.6. Methylarion (Continued)

Using a disposable pipst, add about 10 oL of ethereal diazomethana
(see preparation of diazomethane {n 2.2.1) to each sampla. Note:
All operations with dizzometi..ne should be conducted in the hood,
and the pipet should be fire polished. Cap the test tube and allow
to stand for 1 hour. Add more ethereal diazomethane te the sample
tf the yellow color disappears in less than 30 minutes. '

Evaporate the solution to dryness using an N-evap with a water bath
at room temperature. Do not heat the water bath. Remove the zazmple
from the N-evap immediately after evaporation.

3.1.7. Preparation of Final Solution

For GC/ECD datermination, dissolve each sample with an appropriate
amount of acetone added with a volumetrie pipet {(typically 2 al for
contrel and 0.01 ppa fortificatioms; 10 oL for 0.05 ppm
fortifications: 100 mlL for 0.5 ppm fortifications). Use an
ultrasonic bath and a vortex mixer to ensure complete dissolution of
sasple. A flow diagram for the method is depicted in Figure 1.

Instrumentatiom

3.2.1. pDescription of Equipment

Gas Chromatograph Varian 6000 or 6500 or equi.valerit.
equipped with *Ni-ECD and column
switching valves (Figure 2).

Capillary Columns WCOT fused silica, 30 m x 0.25 mu,
1 um film cthickness, DB5 or

- aquivalent.

WCOT fused silica, 30 m x 0.25 om,
0.25 ym film thickness, DBWax or
equivalent, :

3.2.2. Typical Cperating Comnditions

Injection Temperature 250°¢C

Infector Configuration Splitless, & mm 1.D.

fritted ingert.

Septum Purge - 5.0 al/min

Injeccion Volume 2 uL : )

Split Valve Openad 30 seconds after injectiom,

flow rate 100 mL/min

91/505C 03022
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3.  ANALYTICAL PROCEDURE , ' ST L
3.2.2 Typical Operating Conditions (Continued). '~ -~ ' - = g -
~  Oven Température *> " ' Temperatiure Programaing® ~* . . -
Carrier Gas. SR T " Helium, “35 psi fur each - col.m ’ .
Datector Temperaturs -~ -_. - 300*C . v o :‘: . o
Make-up Cas - - e T Rl.trogen. 30 nL/n!.n o .
Dstector Settings - ~. _+ :Range 10, Attunua:inn 8 S L
Column Switching Window :° 9.5 - 12.5 niuutas{”‘.‘_'-,rl -
Retsntion Tine 17.8 pinutes N
Bum Tihe | r” o 3200 minutasi Ntrel s (o voage
K "e--ri U-'--l,}.:,, T s,
3 2. 3 colm Switchi.ng Conditlm arpde LT L e T el ey

At the start of each run, tha DBS and DBVWax' columns should not be:
connected to each other; the DBWax column should be commected to the
datector, and the DB5' column should run to'vent as shown in Figure
2(C). The sample is then injected onto the DB5 column. . Shortly
before the compound elutes from the DBS columm,. the DBS and DBWax
coluans should be connected in series using the value configuration
shown in Figure 2(D). BAS 514 mathylester will then switch:onto the
DB¥ax columm. : After the compound has:had time to completely elute
from tha DBS column, the valves should -bs switched back to the
configuration shown in Figure 2(C) for the remainder of the-run.. e

To establish tha proper column- switching ‘window, i it will be
necessary to connect the DB5S column directly to ths detector to
detarmine - the retention’ time'of BAS 514 methylester -on the. DBS
column. This configuration is shown in Figure 2(A). An example of.
the instrument ‘control seccings for column switching using the
varian vista 402 1s shovn in Figure 3.

ST e c C oo e
3.2.4 "~ calibration ‘Procedures - -

T

Calculation of resull:s 15 basad on peak height measuremencs using a
calibration curve. To obtain this standard curve injectc e.g. 20,
40, 60,780, pg of -BAS 514" methylester into the gas chrmtograph. .
Plot peak height versus amount'of injected standard. '

et et s .o e
Temperature programming and the column witching window nay be varied, depending
on required peak resolution. Suggestad conditions: initial temperature of 150°C
and hold for 1 min, increase to 230°C .at 35°C/min and hold for 7 min, increase 7
to 240*C at 10°C/min and hold for 9 min: With these.temperature conditiona and
the columm switching window sec from 9.5.to 12.5 minutes, a 17.8 min recencion
time was observed for BAS 51!4 met:hyleste: oL T |

" . .. PR . L.
e Lam 1 D . M i PR

L R S e O

cran a9 1rhs0st G023

v e
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3. ANALYTICAL PROCEDURE (Continued)
3.2.3 I Sample Analysis

- ‘Inject 2 uL of each sample and each BAS 514 methylester standard
into the gas chromatograph for analysis. Use a larger injection
volume if there are sensitivicy problems; however, inject the same
volume for all standards and samples. For each set of sanples, it
is recommsnded that each standard be injected at least in
triplicate. Bracket the sample injections with standard injections.
If it is necessary, each sample injection can be imediately
followad by an injecticn of acerons to clear the column of slowly
elucing compounds. .

3.3 Interferences .
3.3.1 Sample Matrices
. If interfering peaks occur in the ctromatogram, change GC operating .
- conditions (see 3.2.2), analyze another aliquot of the filtrate (see

3.1.4.), or re-extract the sample (see 3.1.2). Other types of GC
capillary columns could also be utilized.

. 3.3.2. Other Sources

Qther Pesticides: None known to date. .
Solvents: None known to date.
Labware: None knowm to data.

3.4 Confirmatory Techniques

If ECD determination fails because of interferences or peak identity is
doubtful, detsrmination can be mada by GC/MS using multiple ion datection
(MID) on the ions m/e = 224, 226, 255, and 257 (Ref. 2)}. Choose one or
-more of thesa ions that is/are free from interferences.

. 3.5 Time Required for Analysis

The time required for a set of 7 samples, 2 fortifications, and 1 blank. (=
control) iz 12 working hours. This includes the analycical procedure,
overnight automated GC-injection (unactended), evaluation and reporec,
provided that no special problemas arise. such as matrix interferences.

3.6 Potential Problems

No problems have been encountered to date.

The column switching window may have to be adjusted at some point. If the
peak height of the standards decrease significantly, the retention time on

the DBS column (Figure 2{A) valve configuration) should be checked and the
switching window adjusted accordingly.
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4.  UETHODS OF CALCULATION o B
4.1 Calibration - ’ O L S

Meaaure' the’ peak “heights of the standards. Construct & .linear least -
squares working curve in the fors y=ax+b or a polynomial. least squares"
working curve in the form y=ax® + bx + c froa the sl:andaxd.l by plotting

peak halghc vnraus picogrm of sund.nrd 1uje=:ud . AN
v . ;f T
4. 2 A:nlyte in Sllple ‘~" o -_‘"L‘ _:.\ ] o T s ::'.'. S s

calculncion of results is bued on peak haight muurenom:s. Heuuxa t:he
peak height of the BAS 514 methylester peak in the samples. From the.
least squares working curve, determine the picograms of BAS 514
methylester in the samples. - . Lt s .

- . e

The residues in mg/kg (ppm) of BAS 514 H are crlculateéd as’ follows: ... .

*':' i i‘l Vg - V,‘ +'D I ’;.ﬂv_?.':_" Rk - - " ol
R . L i A R
LR - 4G e NP e A - 1000 T TS TP

B N Tt S S Y

G = Weight in (g) of sample extracted :
Vg = Final volume after all dilution steps (mL) - .70 L ALELTD

Vy = uL injected from Vg s

W, =  Amount of BAS 514 nethyles:er rud t‘ron calihtnr.ion ConLwnd
-eurve in pg . LSRRI

A = Aliquet in I as a. dachul cakan during sanple extract .. 6 ¢
processing )

D = Derivatization factor = 0.945: v 'r_'u I U LY

- l'lélecuiar‘ 'véight 'ﬁu.i.nclotac BRI 262 sl A A g
D= - ‘0:945 e o e s
: Molecular-weight detivat:l.va -‘256 1t ..‘ S [

eyt e e NG el a e e

P

4.3 Calculaticn cf Racoveries

BT e e D v mes o L
LA L e Lo N

Correct farti.fi.cacinn rasults for residues found in the control sauple as

'follous-- C et IR I T AT T VL I A . S R B
- LTI N - o R Lo d;;' = P A.: R 5

ppn (con'actad) - ppm An. for:ified con:rol - pprin control de T
R Y i S -

Determine percent :ecovary fron the t‘ortification experinents as follc\m'

pPPo (correctad) » 100

% Recovery = T A L - S Ut
ppm BAS 514 H added ' :
Lo R el . RTERTYOUNE, B ONPIIES SR L e Tey oo

Do mnot’ correct treated sanple results for either ‘control residues or

racovery oo e e o [ I R I S L T I i o

.o y S e > [ '
.‘iku.,‘ LSS L Ve - 4

L)

-,
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5.

¥’" LDATION
$.1 General

Nine 0-6" composite soil samples from Florida (RCH 89087) and Wiscomsia
(RCN 89086) were fortified with BAS 514 H at che 0.01, 0.05 and .5 ppm
levels and subjected to the analytical method by BASF. Data was collected
on a Perkin-Elmer LIMS/2000. All results were converted to percent
recovery for evaluation. Results are reporced in Table I. The validation
results are included, along with this method, in RASF Report Number A9124
(Reference 4). . )

5.2 Sample History/Preparation

The control samples used were from a trial in Florida (RCN 8%9087) and
Wisconsin (RCN 89086). Untreated O-3" and 3-67 soil samples vere allowed
to air-dry at room temperauture uot longer than ten days to a consistency
suitable for grinding. Afcer grinding or passing through a 10 mesh
screeen, the soil samples were maintained frozen {<-5°C) until analysis.
From thess control samples, 10.0 gram aliquo's of the samples from the 0-
3® layer and 3-6" layer were combined to praduce 20.0 gram composite 0-6°
samples for snalysis.

SULTS DIS SION
6.1 General

Representative GC chromatograms of BAS 514 H residue sanalysis of the
control and 0.05 ppm fortified FL and WI soil samples are presented .t the
end of this report. There were no interfering peaks in the controls or
fortified samples. Standard curves were gemerated from standard 514 H
Mathylester solutions injecred with the analysis secs. Standard
injections brackected the sample ‘njections. A typical standard curve is
presented at the end of this reporc.

6.2 Accﬁ:acy and Precision

Recovery and precision for 13-+ 514 H was acceptable for all fortification
levels between 0:01 and 0.5 ppa for the two soil types, FL and WI. As
siioun in Table I, the average recoveries were 79:9% for FL and 792121 for
Wl.

3.3 Limit of Quantitation

The Limit of quantitatiom for quinclorac residues in soil was 0.01 ag/kg.
This is the lowest fortificacion level at which recovery values between 70
and 1202 will reliably occur. ’ :

6.4 Ruggedness Testing

This mechod will be used in the DASF laboratories as well as contract
laboratories.

6.5 Limitations

None known to date.

91/505¢ 0026
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. o - e A WAL S

. 1. CONCIUSIONS
The analytical procedure |{is applicable for néasuring residues of <

quinclorac 1n'§o;1; K R T,

) .' T B [ L e . o ) ’
Coples of typlcal' raw data and chromatograns from Protocol A9010 will be
included at the end of this report. The final report and all raw data’
from this ztudy will be stored in the BASF archives. o PR a
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a . L

BASF Method No. 49001 . .

e T

: Average R.acovery Valdes

Table I. for BAS 514 H .in Soil from Flot!.dl and ..
N . H’isconsin usi.ng Hethod No. A9001, R R we o5,
.- e ks a T T, ‘6-" *)_".

¢ y o _,-.:’_;:- - r' TR R Qo gt aa u o X
. ¢ L O RLI I SR Y ;H",' ..‘ . jr' ) J..V ' -
Trial Fortification. Average - «. ,-Standard . . '
Numbex .- « Level (ppm) . Dov, (N}
89087 (FLY 0 T 0017 . F oo 7e8e L t.a3gey CL h

- 0.05 _ 79.8 G D e S (3 T
s s 205 ‘; a} 9 8.9 (3)
- =~ - r s . <} v .. ..1-“. ¢ i
Average (FL) = TR '78:9 . . 9.0 (9):
AT

89086 (WI)

Average (V1)

b aha e N " s v T

vt T .

. P2 r‘ PR, | ’ L o . ~
ST e te L L . - ke .5

- - = ' L ' A - ‘ H : -
h -+ - o R r

1'I.'ha values shown are the average recovaries obtained fron multiple
fortifications at the same level. .

2029
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20 g Soll

- Raflux with 200 mL of 0.1 N RaOH for 1 hour

. Filter with suction

Mare Filtrate

[ - |
Discard - Take 50 mL aliquot )
- Acidify to pH 1.3 - 1.6 with concentrated H,50,
- Extract with 30 mL of dichloromethane four times
I ' I
Aqueous Layer DCM layers (combined)

- Evaporate to dryness

biscard - ‘Methylace with CH,N;
’ - Evaporate to dryness

- Dissolve in acetone

GC/ECD.

Figure 1. Flow Diagram for BASF Analytical Method Fumber A%001 as Applied to
Soil. '

-
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Figure 2. - Column Switching Valve canfiguxat.icn
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1.8 4 Iime Relay On Relay Off

1 0.00 7 26 Valve configuration in Position C

2 0.50 2 - Splitter .

k] 10.50 6 : Valve configuration in Position D

4 14.50 . 6 Valve configuration in Position C

Figure 3. Varian Vista 402 Instrument Control Settings for Column
Switching

91/505¢ G032
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26 GG chromatogram of a 20 pg. standard of BAS 514 ME. Peak beight was
used to construct the standard curve shown on page as.

,

27 GC chromatogran of a 40 pg. standard of BH 514 ME. Poak beight vas
used to construct the standard curve shown on page 35.
28 GG chromatogram of a 60 pg. scandard of BH 514 ME. Poak haight vas
used ;to construct the standard curve shown on page 35.
- . s - 3

[t

29  GC chromatogram of a 80 pg. standard of BR 514 ME. Peak height was

used to construct the standard curve shown on page 35. S 3
ot ’ . -.,r‘.. o . -
t 30 Typical BAS 514 ME standard cirve prepared from GC detector -. X 3
y responses of multiple injections of the four standards shown on
pages 31-34. o v . Ve d £
31 GC Chromatogram of sample 89087-922, 923 (P.E. No. 736l): Control
. soll from FL. The equivalent of 5.0 mg of sample was injected. The

sagple contained <0.0l ppa of BAS 514 H equivalents as BAS 514 ME.

v 32 GC Chromatogram of sample 89087-922, 923 (P.E. No. 7363): Control
: soil from FL fortified with 0.05 ppm BAS 514 H. The equivalent of
t 1.0 mg of sample was injected. The sample contained 0.043 ppa of
¥ , BAS 514 H equivalents as BAS 514 ME. '

Recovery of BAS 514 H: 85%
33 GC chromatégran of sample 89086-922, 923 (P.E. No. 7300): Control

solil from WI. The equivalent of 5.0 mg of sample was injected. The
sample contained <0.01 ppm of BAS 514 H equivalents as BAS 514 ME..

34 GG chromatogram of sample 8908t 22, 923 (P.E. Ko. 7302): Control

s0il from WI fortified with 0.05 ppm BAS 514 H. The equivalent of
. . 1.0 mg of sample was injected. The sample contained 0.052 ppm of
i ) BAS 514 H equivalents as BAS 514 ME.

Recovery of BH 514 H: 1032
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20PG S14ME

SAMPLE HO.r 7304 . QT IHSTRUMENT: 12

TEST MND.: S145T ) DATE TINE: ©6-13-906 12:16:38

METHOD HO.: Ta%14 -~ TG314 PAGE NO.: :1]

20.00

ig.00

15,09

. 14.900

12.00
: . 514
1000 | ’ . l

" : 1
¥ T 1

" 1 ' i
\J L] T T

0,00  Z.8@  s.8@  £.90  3.09 18.08 12.8¢ 14,00 15.09 13.00 29.0¢
RETENTION TIME (MINUTES)

v MAXINUM:  S2246, . START Tire: .00

vOMEINIMUME  SOISS - EHD TIME: 9,00
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]

 40PG S14ME

7303 .22 L, (INBTRUNENT:, a2
TEST NO.: @ s1e48T . e ey e DATE TINEt 0671390 13168132
’ o . S
NETHOD HO.1 TGS14 ~ TGSI41 © s 1o’ 1ooqp no< PROE HO.: 01 "
’ N
zo0.08 T = -l . ’
P LR 1 I P . el s L
}
16,909 '
: '
i -
16,00 ; !
3 1
.
14.00 f ‘
i :
12.80 K !
: 514
i l
10,90 . - ,l, j
R 4 ;
L ‘_' 1
2,00 ~ i
: i {
3. 00 — e .
"'\__‘“‘_‘ t‘\ ; i
J
4,90 |
2,00 1 \
[ t
-
—— 1 1 ! L i i L 1 1
@, 00 T T T T i T T T T 1\‘ 1 [l
a0 | 2,08 4.00-f-£.80." -2,00. 110,00 12,00 114,80, 16.02_.18.90  20.00 _,
Pl T P 2] S, T ’ .. P - N .
RETENTION' TIME'(MINUTES)® »%.+ #
[ . - 3 oot '7-—- - -
¢ MAXIMUM:  932258. vRal W AT MLl TT L gyary Tines a.00
¢ MINIAUM:  TO354,.- v e ‘ END TIRE: 20.00
g P S ’ , L
i NG "
t T ..-1,9.‘1,[‘U‘JJL ‘J035
Ly ot o end [
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SAMPLE NO.*®
TEST HO.?

HMETHOP MO.*
20,00

18. 00

16.0@

14.09

12,00

19.00

3,00

2.0

W OMAXIRLUM:

v oMM
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60PG -314ME

7206 .02 INGTRUNENT: 12

PATE TINE: ©06/13-90 13138300

T1487

YaS14 -~ TGI14 PAGE NO.’ 21

514

T T T T L 1

10,00 12,08 14,98 15,00 18.00 20.9@

£,09 - 8,00

RETENTION TIME (MINUTES)

START TiME:

S2L08. 2. 99

FOITT. END TIME: o, 08
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S Lo
L FE.
80PG "S14ME™ - ©9-
: Iroe ey ) .-
P I T INSTRUMENT® 12 . N T
R S R St T A ) :
TEST MO.1 S148T DATE TIME: ©G-13/90 14:47:27 *  ° Pt
R Y : : -
METHOD NO.: TGS14 - TAT14 L PAGE MO.:  ©1 FEOEON ML e
z0.00 [ . ‘
e ‘*
18.00 H !
3 )
. . ] .
16,00 [ 7 - i !
. E : ’ +
) 13
14.28 ) ! - Lo
i {
. 2 t s14 : :
12. 80 ! e ‘
. A ! ,
, ]
10.00 ) ! i -
b | .
4 {
3 " N ‘ “ ‘
2,00 e § "
T t
] .
5,00
1
3.0 l
\ .
2.09 :
. ]
oS s
.00 } ¥ t t t t t F t 1 e

"3 [ S L Ly S

0.80  2.08 4.0  £.80  5.00 10,00  12.00 14.00 ig.00" 18.00  ze.ou T

(77 iy L e g, g
RETENTION TIME (MINUTES)

v maxinuM: %2228, START TIME: 9,00
S 1o A .
¥ MIMIRun: - S0366, - EMP TIME: .00 T ey e
1/505¢ 0037
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CONTROL #9224 923 — =o' mme - oo,

.81 L\ INSTRUMEHT: 12 ;
. ! *; . \
DATE TIME! 06-30-90 17120148 :

SANMPLE HO.3 7361

TEST HO.: S14nT
A\
PRBE NO.: a1

*a

HETHOD #0.s5 TGa3i4 - TG3I14
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e — et . ——

190.00 ' oo o

A] - 18
_ ,
v 1]
+
5.00 :
:
.
1
5.00 .
s.00 T

1
|
- i
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. i Tl il Ay -

K ’ = . . o - .
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RETENTION TIME (MINUTES) .. 1 .
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0. 05 PPM BAS S14H
SAMPLE MO.t 7363 .01 INSTRUMENT: 12
TEST HO.: S1aMT DATE TIME: @6-21-99 171353134
METHOD HO.3 TGS14 ~ TGS14 ’ _ PAGE MO.1 @l
20. 00
16.00
16.00 ] . v
14.00 [
514

180.00

X

.00

i + 1
T L] 1

3 4 4
T +

o, 00 | E— t + —t
]
“

9.00  Z.09 4.08 S04 .0 10,48 L v 13,03 15.9v  15.00 12,00
RETENTION TIME (MIMUTES)

¥ MEXIMUMY 1479, _ START TIME: a_an
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SANMPLE HO.: 7309 -1

CONTR

1

L

]
“ - . e
- - Lod am

Page 31 of 34

.- -
Doty eae

931,932

. . P,
Lo LINSTRUMEMT:T 12 (L) .(}

TEST HO.1.  S1enT Ll 7 DATE TIMEZ 96,1390 13:12109 N g
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ENTION TIME (MINUTES)
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R Tt - THemy

BEST AVAILABLE COPY
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