Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Quinclorac

MRID #: 410635-70
Matrix: | Water
Analysis: GC/ECD

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 al/
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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BASF AKTIENGESELLSCHAFT
LINBUGERGERHOF AGRICULTURAL RESEARCH STATION

APE/RU , \ : Octcber 1985
Environmental Research ‘ Method 245

Dr. F. Mayer

Quinclorac .
Gas chrematographical determination

Drinking water

ALL POSITIVE RESULTS OBTAINED WITH THIS METHOD HAVE IN ANY CASC TC
&F VERIFIED BY HASS SFECTRGMETRY, SINCE IN THIS ULTRA TRACE RANGE
CONTRIBUTIONS FRGM DIFFERENT INTERFERING SUBSTANCES HAVE TO BE CON-
SIDERED. SPECIAL CARE SHOULD BE TAXEN TO AVOID CONTRMINATION IN THE
ANALYZING LABORATORY ESPECIALLY WHEN THE INVESTIGATED COMPOUNDE ARC
OR WERE USED THERE.

1. INTRODUCTION
Chemical name: B,T-dichloro-EQquinolxne carboxylic acad

ctructural formula:

Molecular formula: C,qoHs Cl;NO:

Mclecular weight: 242.05

85/0488 0004



2.

Solubility: (g9 substance in 100 g soclvent at

20°C)
.. "~ Solvents, water 6.2 x 10°°
acetone .0.2
acetonitrile . «0,1
methylenechloride <0.1
ethanol 0.2
n-hexane . <0.1 - -
! - el 3 : L R o ‘
* i

)

"Derivatizatidh reaction for the GC determination:

SN ~T'I’:‘i Tt e ' Tea e =““‘;' O L - - . C -

- L 4 Irsrg;‘p-‘..g-;gi;j-,,"!,_"..: . Code . 5
DESCRIPTION OF THE METHOD . ° - '~ "o« “oom e |

- . “-‘¢ 2 ) -
- .

The active inéredie;t is absorbed from the

water. 'dn Crsﬁ'alkyl;ted silica gel, purified on

a precoated silica gel column, methylated with
diazdmethane and detérmined by gas chromatography
using a capillary. column-and an electron capture
detector ngNi-ECD). B

-1 T}

‘
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EQUIPMENT

Gilson-minipuls 2 peristaltic puap {(Abimed Ana-

. lysentechnik GmbH, Ludwigshafener Str. 26,

4000 Disseldorf, FRG) _
PH meter (WTW-werkstitten, D-8120 Weilheim)

" Graduated Flasks, 100 ml

Full pipettes, 1, 2, 5 and 10 sl

Measuring cylinders, 500 ml

Flasks, 10 ml NS 10/19 {see Annex 1 for sketch)
Erlenmeyer flasks, 500 ml

Rapid evaporator according to Rettenberger
(N-EVAP; Lsbotec, Wiesbaden, Gebr. Rettberg,-
Rudolf-Diesel-Str. 19, 3400 Gattingen, FRG)

Accessory equipment for column clean-up

Baker-10 extraction system (No. 70 18-0) with

empty reservoir . .

Adapter (Order MNo. 7122-0, Baker, Gross-Gerau)
Collective rack for 10 al flasks
Cas chromatograph:

e.g. Perkin Elmer F22 with °°

Ni-ECD

REAGENTS

Hexane, dist.

Acetone, dist.
Dichloromehtane, dist.
Methanol, dist.

HZSUa 1M

One-way separating columns, silica gel 5i
{(Baker, OGrder No. 70 86-3)
BONDED-PHASE-Octadecyl C 18 (Baker, Order No.
70 31-0)

Empty columns, 3 ml (Baker, Order No. 71 21-3)

 85/0488 0006
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-

. in 100 ml ether.

Instructions for preoorinq diazomethane -

The follouzng amounts of reagents are required

for the preparatxon of approx. 100 nl etherenl
about 1.5% dzazomethane solut:on 1n a dlstlllatzon
apparatusluxth a descendxng condenser and a
dropping Funnel. 3 g KOH, dxssolved in 5 al water,
dlluted with 45 ml methanol, 6 q N--ethyl N-

nxtroso—P toldene sulfonan;de (diactxn) dxssolved

FEREY . "i'\“'_'- LRy, vl (PRSI |
l. l“

3 g KOH d1ssolved 1n 50 nl of 904 mothanol in
R
the reactzon vessel are connected to the appar-

y

) atus. The recexver vessel cooled oxth 1c; and

-

-ater and f;lled uxth a0 -1 ether is connected
to the deecend1ng condenser. 6 g dzactxn, dis-
solved in” 100 ml ether, are leled ‘into the

-3 250-ml’ droppxng-funnelfind slowly “introduced

dropwise into the solutien of "KOH in water and

"+ metRanol maintained ‘at 68°C." The whole amount of

diactin solution is to be dripped in during
about 30 minutes. The mikturé“éf ether and
diazomethahe i's'to ‘beldistiiled off at’ the same
rate in order tu avoid an over-concentratian of
diazomethane in the reaction mxxture. F;nally,

a further 10 ml ether are added via the droppxng
funnel and distilled off with.the remaining
diazomethane. Rubber or Latex .gloves must always
be worn when diactin and diazomethane: are being
handled. Sy L

¥} el T

Standard solut;ons For addxtxonal tes;s_

- vie . 4

Qu;nclorac > 99 5’ (Dr. Uhnsorge, BASF'AG APE/RU)

A  85/0483 0097



Prepare 100 pg/ml in acetone; dilute 1 pg/ml
and 10 ng/ml with water '

Standard solufions for _gas chromatoqraphy
3,7-Dichloro-8-quinoline carboxylic acid methyl
ester > 99.5% (Dr. Ohnsorge, BASF AG, APE/RU)
100 wg/ml; 1 ug/ml; 10 ng/ml in acetcne.

J-Eﬁhyl-7-chloro-8-quinnline carboxylic acid
(internal standard) > 99.5% (Dr. Ohnsorge, BASF AG,
APE/RU) .

500 pg/ml; 5 pg/ml; 50, ng/ml in acetone.

In order to obtain comparable signal lavels,
the concentration of the internal standard amust
be five times as great as that of the active

ingredient derivative.

85/0¢28 0008
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, bosiabe ‘.uﬁg-—"n_ tehe - §
STABILITY OF THE STANDARD SOLUTIONS.. :

e w0

Storage' s

Days

T'At.room temperature” - At + 49C.

inithe-light " .~ "y 7 |s,in the dark !

re } 7- dxchlorc 8 quxnulinqvcarboxylic acid

o o . 3
200 ug/ml 1n acetonel Ch
: [T |
5 b 100% ""H AP BS TR S luu= s
71 100% ) 100%
tT R 1""’ R, v’
3,7-dichloro-8- qulnohne carboxylxc acjid methyl egter
£yl fO 2- ug/ml_xn,;petnneug hexane =z 5 +» 95
1 > 100% - cevee pET o 1008
7 100% 100%
20 100% 100%
272 100% _loox
3-ethyl-?-ch1oro-é-quinolinqvparboxylic acid methyl
!
ester in acetone
17 96% 98%
Je 103% : 109%
52

L}

l10% : 103%

Quincleorac is stable in uatar for 30 days at pH 5, pH 7
and pH 9 at 70°C.

... 85/0488 0009




5.1.1.

ANALYTICAL PROCEDURE

The expressions in brackets used below refer t.
the symbols used in the calculation formula in
7.2. All pressure specifications are to be
understood as the difference to atmospheric
pregssure. The method is described for one saample.
However, 8 samples can be handled in parallel.

Solid phase extraction

Preparation of the column

1 g bonded phase octadecyl is introduced into an
empty column with a fritted glass dise, the
material is covered with the second fritted

disc, and it is placed on a Luer fittiig on the
cover of the'extractiun system, A reservoir is
fixed on the column by means of an adaptor. 10 mil
methanol is introduced in each case in order to
wet the Cla
the calumn at 20 kPa until it has reached the

material and it is sucked through

surface of the column packing. The methanol is
displaced by 10 ml water with a pH of 2.5 (ad-

justed with 1 M H,S50,).

Enrichment &f the active-ingredient on the column

500 n water (= G) are adjusted to a pH of 2.5
with 1 M HZSOA {(about 1.5 ml) in a 500-ml Erlen-
meyer flask and degasified for a quarter of an
hour with helium. The celuan prepared according
ta 5.1.1. is connected ub tc the tube of the
pump and placed in the water with its opening

85/0488 . 0010



downward. By gently shaking the tube,-the eir

bubble between water and ClB material is dis-
placed. Then 2.5 ml water/min. is dra-n thrquh

the calumn -1th the perzstaltzc punp. Y

e t Lo S

$.1.3. Prewashing of the column

i
i

The activeringredient-laden Cla‘column‘is.re-‘
placed on the extraction system and each of the
unused openinjs is closed'iith-a'plaatic stopper. .
Air is sucked through the column at 40 kPa for
half a minute. -~ ”x.'_ i 7-:3._:1_
"4"ml of a mixtife of acetone’s hexane = 3's 97
are’ drawn th:nugb”tbe:caidmn by means of the '
rezervoir. The cover of the sxtraction’ syetem ‘
"is removed together with the ¢olumns and the
stainless steel rack ‘with the 10--1 flasks (re-
celvers) are placed in the basxn Sefore the
cuver ‘is put back on, small amounts of uashzng
llquxd that may be hang;ng on the outlets of’ the
Luer Flttzngs are uxped off :
L R T .
5.1.4. Elut:an of’tbe active iﬁgredigng’r

ta . L)

7 ml of a mixture of acetone + hexane = 25 » 75

are applied via the reservoir and eueked _through ' ..
the celumn at 20 kPa. The eluate in the 10-ml

flasks 15 evaporated to dryness xn a stream oF‘
n;trogen on the 'N- EVAP at &0ocC, Yhe resxdue in

the ultrasonzc bath xs dxssolved in 1 ml dzchlo-

HETEEE TR L O -

romethane.

. . - . P . i .
i L : PR A T B

Co e 85/0488 0011



5.2,

Purification of extract on silica gel

The extract from 5.1.4. is now applied to a Baker
J-ml silica gei separating column. The flask is
rinsed out uith_O.S ml DCM, and the whole sol-
ution and then, for 10 sec., air at 20 xPa are
sucked through the column.

Preliminary washing is carried out by drawing

4 mi methanol + DCM = 20 « 80 through the

column. Then the stainless steel rack with the
lt-ml flasks as receiver is placed in the basin,
residues of washing liquid are wiped off the
outlets and the cover with the columns is re-
placed. The active ingredient is eluted with 3 ml
methanagl « OCM = 40 « 60 {(vacuum 20 kPa) and_fhe
eliste is evaporated to dryness at 40°C in a

stream of nitrogen.

Methylation

The residue from 5.2. is oissolvesd in 0.5 ml
ac=tone. 2 ml of ethereal diazommthars solution
are added and the whole is lef" to stand for one
hour. Tse solution must then still be colared
yellow; otherwise a further Z ml diazomethane
solution are added and a further hour is waite-..
Then the solvent is blown off in. a stream of

nitrogen at 30°C and the resi’‘.e is dissolves
"in 0.5 ml of a solution of the internal stan-

dard in acetone.

85/0488 0012



6. GC conditions

63

Equipment: =~ e.g. Perkin-Elmer, F 22 -1th Ni;
\ | ST T g el MR e
. _Column: - SES54, 19 m WCOT,-0.28 mm i.d.; fila .
s . . ! thickness 0.5 um
- 'y Injection . LT Le ULy e e .
J ' : <o . volume:s - o, -l gl - o
Injector: 260°C ¢ ., o : e g C .
Oven: 200°C )
i, .Detector: . . 370°C- .. T T P
Carrier gas: He, 1000 _mbar -“;T1: L

! Make-up gas: Ar =« CH& : 90 # ID;'JD{Elluin.

! . ."_: R e ooy s e i Sl .
7. CCEVALUATION T . b 5
e T i o I S T fe L T U
7.1. " Method of e%aihaiﬁan'~] B AIEAUITRS SRS S
.Tj.‘.r_- R P SORHIE 1 SO oy a4 .r.."'i‘i. ,

The signals arp‘gvaluatedrviaﬂQhe_peak hpight.
In the calibration curve the peak -height (in
counts or am) is plotted against the weight of

the injected stancardﬂl boree
' "A-calibration curve'is .prepared by ‘injecting at
'least tRree standara amounts. for each series
© "“of analyses two 'saspies of water that are free
"of the active ingredient {blank samples) and
© two additional tests are sub;ected to the ana-

1

1yt1cal procedure. I Ty

Y oia . . . o PO P P R -
i DL L N . [ . EEEL PR *_.,]‘

‘One of the blank samples is faken up-in pure
~ Tacetone (not' in Solution wWith the‘intefnal stan-
dard) for the GC injection: If the chromatogram

85/0488 0013




7.2.

of this sample is clean at the retention time

of the internal standard, the series of gsamples

is evaluated via the internal standard. For this
purpose, instead of the peak heights, the quotients
of the peak heights of samples (or additional
tests and calibration curve) and internal stan-
dard are used. The concentration of the interna.

standard in the final volume must always be the

same within a series of analyses?

For the additional tests water that is free of
the active ingredient is mixed with’'a known

_amount of quinclorac that is in the same crder

of magnitude as the expected residues. The yield
factor (= F) is determined froa the additional
tests. The evaluatiaon can also be carried aut'
by means oﬂ an appropriate computer pragram.

‘ ‘ ) v
Calculation of the content

e ————

The content of gquinclorac (R) in ug/kg is cal-
‘culated by means of the following foraula:

= saﬁple weight in g
£ 3 final volume of the extract before injectian in ml
= partial volume injected from VE in pl

ma< < O
[

= yield factor determined by investigator thr-ough
additional tests

l00%

yield in %

HA = amount of active ingredient derived from the

calibration curve in [T+ ] :
85/0488 0014
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8. . YIELD, REPRODUCIBILITY AND LOWEST CONCENTRATION

" DETERMINED

. - e

;.

R R S

-:Quinclorac in drinking water _J o ..

P JetY oy o ~F
Addition of | Evaluated” = '~ ' vield™ |"Mean | -Standard | variation
quinclorac according to . 5 - deviation coefficient
ng/kg (ppt) | standars T T Ctooop o S . %

o~

200 v ‘i.'nternal

c e
PRI I

. 86.5;. 89.0; 82.1;

8534 | 2.58 3.02
_.86.8; 883 .. :

10 ¢ | external-¢-

TITBAVT 9202 72.8;

:485.20 | . 8.90 10.45

91.1

! - - . [

" N1
* limit of determi

ot (A (RS
" Y
P
- “ g ¥

3 - -
v, N

ﬂ@t1°?u:, N A

I R T U T L

n , b Tauo Loty oLy
LRI | .. Pre. -
L S Y S I -

)
“
)]
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9. ANALYTICAL SCHEME _

weigh 500 g water sample into 500-ml Erlenmeyer flask

— adjust to pH 2.5 with 1 M H,50

ot

L— degasify with helium for 15 min.
- dca- through prepared °1s column at 2,5 ml/min,

disi:ard Cm column
water — guck air through for 30 sec.
| wash with 4 al acetone + hexane = 3 + 97
discard ) .
i — elute with 7 ml acetone +« hexane = 25 +75
pre-eluate ' ' :
discard —eluate '
C.. column .. evaporate to dryness with Nz
8
1 — dissolve in 1 ml DCM (ultrasonic bath)
— apply to silica gel column
— ringe with 0.5 mi DCM
discard silica gel column’ ]
. —prewash with 4 ml CHBGH + DCM = 20 +« B0
OCH discard ‘ '
solution pre-eluate —elute with 3 ml CHyOH + DCM = 40 + 60

eluate
- evaporate to dryness with N,

— dissolve in 0.5 ml acetone

= add 2 ml ethereal diazomethane
solution

— 8llow to stand for 1 h

— evaporate to dryness with "2
L take up in 0.5 ml solution of int.
standard in acetone

GC determination .

85/0488 0016




10.

hd

REMARKS

All glagss apparatus muat be rinsed with acetone

* 9

before being used for analyses at the limit of
determination.

- - m + oo R L. . b T

In the event that traces of CIB :aterial gu into

“solution in the’ elutian of the activn 1ngredient,

they are removed aga;n by the follou:ng silica
gel column’ clean- -up. .

o - ;
vy N SRS Lt !
RS I B B L A : ;
. ceens e e s
: o . ol 0l e
| f L .
o - '__‘ - Ve
Techhical procedure::H, StriGner !
A : e

Loty Tl e s

pe-

.'.” -‘ a ' }

S T S
Annexes =
PR YA

1. 20- ml Flasks for Baker hxgh grade steel rack

.2." Gas chrqmatogrqps l
= [ - LT e
. v e b
. 3./j4th calculation. ; ' AT
Ty e e ' S
|
- o0 =
A I -
9 [l
U . :
b :
- ; i '
4 - ' = !
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i Annex 1

10-m1 flasks for Baker stainless steel rack
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astandard 10 pg

" e e

standard 2.5 pg
blank sample V
addition of ng
active 1ngredient d
internal standard; on account of the falloling negatxve pesk

not suitable here for evaluation

H 0 5 ml,
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e 9s b ep
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BASF Limburgerhaof ---

Queue file name’
Investigator
Sample material
Culture

Act. ingred./metab.
Internal standard
Derivative determ.
Subst. concerned
Eval. accord. to
Remarks

Protocol

~ Study

Study section
Sample number

" Deser. of sample
Sample weight (@)
Aliquot (%)

Final dilution (ml)
Peak area subst.
Peak height subst.
Peak area i.std.
Peak height i.std.

Quotient sub/i.std.

Residue (ug/kg)
Addition (NG)
Addition (ug/kg}
Recovery (%)

-

Evaluation
S185Q37.LST
STRAESSNER
WATER

BAS514H

QUINCLORAC M.ESTER-

QUINCLORAC
Peak height

0

"§T231 .01

u
500.0
100.0
0.5
2818
66

: F detect. limit

Report number
Date of report
Method nusber
Injection volume {(ul)

Detection limit (NG/kg)

Blank value
Derivat. factor
Conversion factor
Mean recovery

.
51232 .01
11 -
s00.0
100.0

0.5
12600

402

5.0
0.0l00
72.8

85/0488

Annax 3

Environmental Chemistry APE/RU

: 02/01
: 30/10/85 07:33:47

"+ 245/01/01

1.0
1.0
ST231

ey

01

T 0.945

1.0
82.0

0
57233 .01
22
500.0
100.0
0.5
14617

481

5.0

D.01G0-
9.1

0020



Queve file name : 5785037.LST Réport nusber . - :03/01 )

Invutigator S STRAESSNFE_ ’ 4 " . Date of raplt:rt_ ’ .t 29/10/85 13:52:08

Sample ntorial : WATER . . Method number ..+ 285/01/01

Culture _1 - - . ‘ ; Injection volume .(u.l) $ 1.0 o

Act. ingred./metab. : BASSIN . Detection limit (NG/kg): 1.0, : ,

Internal standard : .o Blank value $ ST231 .01 | )

Derivative deiefm; B QUINCLORAC ﬁ._E_STFR . Derivet. factor s : ﬁ.%s . o

Subst. concerned ¢ QUINCLORAC . Conversion factor - . : .o _ . @ -

Eval. accord. to . .:_‘ Pesak he.{ght - J' -. Mean recovery . . . : 88.5 .

Remarks Y ) .

Values identified with * lie outside the calibration series

Protocol : .
- ,Study : -
" Study section " : DZ} . 0w . 0. .. |

Sample number | = ..-3 STZ3L .01,. .- ST236 .01 o x ST237 .00 T
" Descr. of sample : U . I3 ' KL SR A

Sample weight (g) '.: ~ 500.0 . 500.0 - - se0.0 <0 - -

Aliquot (%) . , : 100.0 -, 1000 -+ L1000

Final dilution (ml) 0.5 .., 0.5 - . . 0.5 L. a5

Peak area subst. . .. : 288 . . lagg? . - ;18312 . o

Peak height suhat. ’ 66 o L 30r s ;0 S48 ..

Peak area ji.std. : ' ' ' - .-

Peak height i.std. T

Quotient sub/i.std. : s

Residue (ug/kg) _: € detect. limit dhoet e . '

Addition (NG) ., : e 5.0 : 5.0 '

Addition (ug/kg) . - : ey v 0.0100 0.0106 ; :

Recovery (%) rre s R S 84.7 92.2% 1 .

N - . 85/0488 0021
i

’

- Anrex 4

. BASF Limburgerhof --- Evaluation --= Env;fm;ol_gﬁliétry;mlﬂu

Hen



