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. -as 0.02 ppm of each analyte can be deternmined. The

‘Treaxtract- Ls acidified .with:acetic acid to ' ninimize

L

.This method is.used for the determination af -
pyridate and its primary metaholites CL-9673 and
" The method has been

“..and has alsc heen shown to work with various soil
.types. from other locations. Comcantrations as low

‘method bas also.been validated on residues as high
.as 0.40 ppm and has been showm by subsequent
. analysis .ta .be applicable o residue conceatrations
-of at least 1.0 ppm. Mathod m.idadon resnlts from
m{-cas reporl: 90-0075,
.are mcluded in this

Ses Figure 1 for a
. flowchart of the. method.

- - BT

Pri.nciple S RS

Pyridata and - it_s pr:.nary ne:abnhtes are extracted
.from soil by shaking in sethancl (MeOE). The HeCOR

.conversion .of pyridate to CL-9673 during subsequent
.mathod steps and during storage. Aliquots -
equivalent to 10 g of s5¢il are reduced to dryness e
and the analytes are selectively transferred with
orgamic and aqueous washes. Following acidification
of the aqueous wash, the organic and aquecus phasas
are partitioned in 90:10 hexane:dichloromethane
(DCX) in order to completaly ssgregats the orwanic
soluble components (pyridate anmd CL-967)-O-NHathyl)
from the aqueous soluble compoment (CL-9673). . The
aqueous fraction is partitioned a second tine with
90:10 hexane:DCM to transter any residual

o ..BEST AVAILABLE oon
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1.2 Principle (continued)

CL-967)-0~Methyl remaining in :ne aquecus phase to
the organic phasa. Following separation of the
phases, an appropriate volume of HPLC.grade MeOM is
added to the aqueous phase and the sample ls
. analyzed by High Performance Liquid Cnmucoqraphy
° ‘ (HPLC)- The organic phase containing the residual
© CL=9673)=0—-Mathyl is combined with the earlier
: organic wash s¢ that virtually all of the extracted
e . pyridate and the CL-96§71~-C-Mathyl metabolite are
contained in a sinql- organic fraction. For HPLC
analysis, pyridate in the organic phasa {s converted
to CL-9673) using morpholine. The organic phasa is
reduced to dryness and the residue is reconstituted
and brought to an appropriata final volume with
ampmonium acetate buffer/MeOH. The pH is adjusted to
5 and the sample is analyzed by HPLC. The HPLC
system used for these analyses utilizes double-
. column switching to direct a "heart-cut® from a
60 nm x 4.6 mm Cyg column to a seccnd, 60 mm x
4.6 mm Cyjg colunn. Longer columns (75 mm x 4.6 azm
Cyg) may also be used as appropriate for the
analyscs.

Pyridata (as CL-9673) and CL-967)-0-Methyl, from the
organic fraction, are co-analyzed by OV detection at
280 nm and 234 nm respectively. Free CL-9671,
derived from the aquecus fraction, is sepnrataly
injected and quantitated at 280 nm. This =ethod is

capable of determining residues to 0.02 ppm of each
component.

. 2.0 APPARNTUS

Nota: All equipment/apparatus way I “:-laced by
equivalent items from alternate scurces.

2.1  Bottles, 16 o2, French square, arler wide mouth
with Teflon-lined caps

2.2 Funnels, Buchner, 9 <a
2.3 Flasks, vacuum, 500 ml
2.4 Graduated cylinders, 100 ml, and 500 ml

2.5 Flasks.. Erlenmeyer, 500 @}

EN-CAS Project # 90-0107-TA Page 121
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2.0 APPARATUS (continued) - =1 ©EtPeo t

Se N N Flasks, 250 il, flat-bottoa’ uith ground qlass
T joinf., silan.lzed

L Sv . T L Netes - “ne silanlzinq salution is’ made with 95:5
el o " 7. 4 hexanr:dimethyldichlorosilane. Before silanizing,
Apr ot .~ all-glassware must be clean and dry. Silanizing
- ! must take place under a hood, with the proper
& R protective clothing. The glassware is rinsed
. w7l (coating with a thin layer) with silanizing
o seolution and allowed to dry overnight or several
: crab s "heurs in a hood. The glassware is then rinsed
e o thoroughly with D.I. water, tollouad by acatone,
’ ST and then dried on a rack.

LR}

Ry 2.7 'rubos, canttizuqt, graduated and unqndua:ed, 1S ml

I u:.t.h Teflon~lined caps o

2.8 'nu.bes, for Turbovap Evaporator, 13 ml with plast.ic
... snap caps, Zynark Inc.

| S A SN

| 239 HPLE vials, 4 ml with Teﬂon ‘lined caps

oy o

\ 2.10 Pipets disposahle. 2 ml
L h 1 15\ - R f
‘211 scoppers, 24/40. polyeﬂiylene P

'; ‘-f’--' 2 12 Pipats volunetnc. (various sizes)
. a2 13 Plasks;- volumetric, 100 sl,” zso ml, and sno nl

2.14 Glass fiber filter paper, Whatman $34-AH, 9.0 cm
and 12.5 cn RS

[

. 2.'15_ Vacuum manifold apparal:us :or filtering.

-2.16 Pipet:tas, Eppcndort. 10-100 yl (w/tips). and Oxford
Hacro SQt 1-5 nl (u/t.i.ps)

2 17 Sytchs. 100 pl, 500 pl. 1000 nl (Eamilton)
2.18 pR sticks in’ranges: 0-s, 0-14, S-10. and 7.S-1s
2.19 Syringe tilters, Anotop 25 0.2 um, as m

2220 Polypropylene sheets

. .
' E ' Vet o= b T4 v
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3.0 EQUIPMENT

3.1 Laboratory mechanical shaker, G10 Gytutnr}, Nav
Brunswick Scientific Co., Inc. .

3.2 Rortary evaporator, Buchi Rotavapér_.', model FRE11l1

1.3 Ultrasonic bath, Branson 5200

3.4 Small vortexer, with pulse mode, Glas-Col

3.5 Centrifuge, 24 port, Fisher sScientitic, model 223

3.6 pH meter, Accumet 925, Fisher Scientific

3.7 Turbovap a;aporator, Iymark LV model

3.8 Nitrogen evaporator, Organcsation N~Evap zodel 112

3.9 Analyticai‘ balance, Mettlar, capable of 0.00001 g
accuracy, * 0.01 mg for weighing analytical -
standards .

3.10 Top loading balance, American Scientific Products,
TL160G, + 0.01 g accuracy

4.0 REAGRNTS '

4.1 Methanol (MeOH), pesticide and HPLC grades

4.2 Dichlorcmethane (ﬁal). Pﬁsticidelqrada

4.3. Hexane, pesticide and HPLC grades

4.4 Water, HPLC grade

4.5 Acetic acid, A.C.S. reagent grada

4.6 Acetic acid, HPLC grade

4.7 Ammonium Hydroxida. {(>25%)

4.8 Morpholine, 99+%

4.9 Ammonium Acn.tata

4.10 95:5 HPLC hexane:dimethyldichlorosilane

{silanizing solution)

EN~CAS Project 7 90-0107-IA Page 12}
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5.0  TEST SUBSTANCES

Characteristics

K -

~

- -

Chemical Nama:

Holecular Weiqht.

‘ Descziptien'

v .

Heltinq Pomt :
o™

s::lubil.l.ty ln Hai:er'

Thermal Deconposition-
storage conditions:
Storage Stability:

Purity:

L

v

EN-CAS Project # 90-0107-IA

C19H23C1N20,5

Agrolinz Siudy AGRO-9003

Pyridate Structure, cne-.i.cal ana Physica.l.

e .

.

0~(6-chloro-1-phenyl-4-
pyridazinyl)-S-octyl--

carbonothiocate
79 T

" clear brown liquid at room
temperature with a mercaptan

like odor

-y -

" 279 (pur. subs.anca]

1 ' nq/t. at zo°c -
Begins at :o°c

. Freezer at -1u°c to =17%¢

. AL least 1 year

-

98%

' Page 124
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5.2 CL-967) Structure, Chemical "and Physical

Charactaristics
. N
\ /¢
o~
C1°H7C1H20 '
" Chemical Mame: l-phenyl-§-chloro~-
‘ pyridazinol-4
Molecular Weight: 206.5
Descripﬁian: White odorless crystals
Melting Point: 225%

.Solubility in Water: .37 Bg/L at 20°¢C

Thermal De&onpoaltion: »>225%9%¢.

Storage Conditions: Fraezer at -109C to ~i79C
Stotag; Stability: Atlleaﬁt one year

Purity: 97.2% -

¢

EN-CAS Project # 90-0107-IA Page 125
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L I T TR
5.3 CL-9673-O-Metlyl Structure, Chemical and Physical
Charactaeristics -

o, C11HeCLNLO

.- Chemical Name: . l-phenyl-4-pethoxy-6-
e chloropyridazine
Molecular Waight: - 2_10 STl
L e .Description:. | White odorless czystals
Malting Pcir_n:_:._‘ 127;s°c ST
Solubility in Water: . 0,15 g/L'. - - -
‘ Thermal Decomposition: Mo spontaneous decomposition
S N ' _ up to 100°C ‘
Coem el 'S‘Ec;raéa Cbﬁ;iii;ioﬁs:: f::eezér at hb@: to =179
s-toracje;séabli'lty: v 4\": ‘least 1 year
Purity: a se.6x
. v :

EN-CAS Projecc # 90-0107-TA Page 126 .
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6.0 STANDARD STOCKS AND ANALYYICAL SOLUTIONS.
6.1 Pyridate Standards '

In 100 ml of hexana, dissolve an exact weight cf
pyridate to produce a stock concentration of

0.50 mg/ml. Serial dilutions from tha stock
standard may be bade to appropriate concentraticns
tor fortification standards. There are no
calibration standards for pyridate since pyridate is
quantitated as CL-9673. The stock standard ar?
fortification standards are stable for 3 months. -
Store all standards in the freezer At a temperature
of -109C to =-179C, protected from light.

6.2 CL-9673 Standards

In 100 ml of HPLC MeOH, dissolve an exact weight of
standard to give a stock concentration of

0.50 mg/ml. Serial dilutions from the stock
standard may be made to appropriats concentraticns
tor fortitication standards and calibration
standards (calibration standards are prepared with
pH 9 ammonium acetate buffer®/MeOH, 100/% ppv).
Adjust the pH to 5 with acetic acid. Typical CL~
9673 calibration standards range from 0.012% pg/ml
to 1.0 pg/ml. The stock standard, fortificatiom
standards, and calibration standards are stable for
¢ moriths. Store all standards in the freazexr at a
temperature of -10°C to -179¢, protected from light.

6..3 CL-9673~0-Mathyl Standards

In 100 ml of HPLC grade MeOH, dissolve an axact
weight of standard to give a stock concentraticm of
. 0,50 mg/ml. Serial dilutions from the stock
standard may be nade to appropriate concsantraticns
for fortification standards and calibration
standards [(calibration standards are prepared with
pH 9 ammonium acetate buffer/MeOH, 100/S parts per
volune (ppv)). Typical CL-967)-0-pethyl calibration
standards range from 0.02%5 pg/el to 1.0 zg/ml. Tha
stock standard, fortification standards, and
calibraticn standards are stable for 6 months.
Store all standards in the freezer at a temperatura
of =109C to ~179C, protected from light.

* See section 7.4. .

EN-CAS Project # 90-0107-IA © Page 127
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7.0 FPREPARA

‘7.3

7.5

¥

Ammonium Acetate Buffer

Weigh 15.4 g of anhydrous ammoniunm acetate and
dissolve in deionized water in a 1000 ml volumetric
flask. B8ring to volume with deionized water and
adjust pH up to' 9.0 with 'a.-oniunjhydroxide using a

_ PH meter. - - U
" PR Adjusted Buffer (Aquecus Transfer Solvent)

Adjust the pH of the ammonium acetate buffer (pH 9)
to a pH of 8.0 with acetic acid for residue transter

- partition (sea Section, 8.1).
: Hexane/Dichloromethane (Oi'gaaic Extraction Solvent)

Prepare a 50:10 solution of hexane and
dichlorcmethana (DCX).

Pinal Volume Solvent

Il '

Prepare 100 ml of ammonjium acetate (pH 9) using a
106 al volumetric flask. Aftar the correct volune
(100 =l) is-reached, pipet 5 ml of MeOH inte the
volumetric flask and mix well.

Mobile Phase 1 (Solvent A plus Solvent B)
\ = Add 20 nl of acetic acid (Baker) to

© Solvent A
4000 ml EPLC grade MeOH. FPilter mixture through a

0.43 pm filter. Degas by babbling high purity helium

" through a dispersion frit at 100 ml/min. for a

e :
- EN-CAS Project /

nini of 2 to ) hours before usa,

T ’ . ..

Solvent B - Add 20 ml of acetic acid to 4000 ml HPLC
grade vatar. Filter through a 0.45 um filter.
‘Degas as described for solvent A fof a minimum of

1 hours before use.

Mobile Phase 2 (Column 1 Flush)
Add 20 Bl of acetic acid to 4000 ml HPLC grade MeoH.

Filter through a 0:45 um filter. Degas as described
in Sectien 7.5.

90-0107-TA Page 128
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7.6 Mcebile Phasa 2 (Column 1 Flush) (continued)

NOTE: Following HPLC systes equilibration, decrease
helium flow to 50 ml/min. to prevent compositional
changes due to salective evaporation of the more
vulati.l.e solvent components.

NOTE: The gradient colposition of the mobjile phase
nay need to be varied depending upon cperational
requirements for chromatographic separation.

8.3 ANALYTICAL PROCEDQRE
Sea Figqure 1 for a flowchart of the method. ‘
a.1r salpli Praparation

sitt the soil sample through a 2 =m screen.
Separate a rspresentative subsample for use in
perforning the analysis. If the sample cannot be ‘
analyzed immediataly, store in a freezer at -21°¢C to
-279C. The moisture content of the soil sample is

- determined by a weight-by-diffarance method as
outiined by EN-CAS SOP III-5.3.

8.2 h&acﬁon

Weigh a 50 g representative soil sample into =2

16 o2. amber wide-msouth French square bottle and add
150 =]l of MeOH. Cover the mouth of the bottle with
a sheet of polyethylena, cap tightly with a Teflon
lined cap and placa the bottle on its side on a
mechanical shaker. Shake at 200 rpm for 1S minutes.
Decant the extract into a 9 ca Buchner funnel
containing a Whatman GF/C-12.5 ca filter on top of a
Whatman GF/C 9 cm filter. Vacuum filter ths sample
into a %00 ml sidearm flask at a vacuum of 5~15 am
Hg. Repeat the extraction two pocre times using

150 m]l of MeOH each time, conbining the collected
fractions. Adjust the final total volume to 500 =l
with MaOH. Add 2.5 ml (0.5%) of acetic acid to
serve as a stabilizer for pyridate. Transfer a

10 g aliquot (100 ml) of the extract into a well
silanized (see Section 2.6 for description of
silanizing solution) 250 ml flat-bottom flask.

EN-CAS Project f 90-0107-1A o ) Page 129
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8. 2 n:tractzon (conunued) R -

e

. 1l

Cancantra:a to dryncss on a rotAry evaporator with a

..+ water bath at 40°C. Pour the remaining extract into

an appropriate hottle and stors under standard
.‘troezer eelporaturu. ‘ .

Nota: Succosstu.l reanalysis ot :h- saapl.c can be
_achieved by taking an additional aliquot from stored
. extracts that have b«n stoud up to 14 days.

8.3 ' Sample Transter’

Add 4 =l of 90:10 hexane:DCH ta the evaperation
flask and place in a ultrasonic bath for 30 seconds
.- while simultanecusly rotating the flask so that all
of the flask walls are. well rinsed. Transfer the
90:19 wvash into a 15 ml cantrifuge tuba labeled (1).
Add a second 2 ml portion of 90:10 hexane:0CM to the:
~ .residus flask and senicate for 30 seconds. Transfer
., . the second vash to tube {1). [The 90:10 washes
.. should.contain ulu.ly the pyridlu and CL-9673-0~
., methyl conpounds 1 .
Usinq a qoneh stream of nitroqan qas {approximate
flow rate 0.4 L/min.), evaporate any residual $9:190
hexane:0CM from the residue flask. Volumetrically
add 4 ml of asmonium acetata buffar (pH 8) to the
residue flask and sonicats for one minuta rotating
the flask as before.. Transfer the buffer wash into
a second 15 ml cantrifuge tube labeled (2).
Volumetrically add a second 2 ml buffer wash to the
. residue flask.. Sonicate one minute and transfer to
tuba (2).. Acidify the s ml of buffer in tube (2} to
- ., a pH of %.0 with acetic acid, and allow to stand for
+ a minimm of 10-45% minutes. . The aqueocus buffer in
tube (2) shoyld contaln mainly CL-967).

a 4 Pnrttt.ion

v

'mj.s par:ition ls performad to ensure coupl.ata

saparation of pyridate and CL-9673-O-Methyl into the

organic phasa and CL-9673 into the aquescus phase.
Transfer the 90:10 hexana:DCM from tube (1) to tube
(2) containing the acidified buffer. A Vortex tube
(2) tor 5 minutes t.han c.ntrituqc for S linutes at
,2000 rpm. . :

t # 90-0107-1A . Page 130
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8.4 Pertition (continued)

Using a disposable pipet, transfer tha organic (inp)
layer from tube (2) back to tmbe (1), being careful
nat to rempove any aqueous from tube (2). A smald
asount of 50:10 hexane:DCM should be left in tube
‘{2) to be certain that no aqoecus is remcved. AR2
an additional 6 ml of 90:10 hexane:DCM to the
rasidue evaporation flask as a final rinse.
Sonicata for 310 seconds and transfer to tube (2) for
a second partition of the aqueous phasa. Vortex
. tube (2) for $ minutes then cantrifuge for 5
: ’ minutes. Transfer the organic (top) layer from tbe
‘(2) to tube (1), agailn leaving behind a small
quantity of 90:10 bhexane:DCM to ensurs that no
] aquecus is transferred. Add an additional 1 =l
i : portion of 90:10 hexane:DCM directly into tube (2%,
: and gently swirl. Transfer the majority of the
90:10 hexane:OCM to tube (1) being careful not to .
‘transter any aquecus from tube (2).

8.5 Aquecus (CL-9673) Sample Preparation

Evaporats residual hexane:DCH froa the surface of
the buffer layer in tube (1) using a gentle stram
of nitrogen. Add 300 ul of HFLC grada methano]l axd
record the final volume. Pass sample through a
0.2 pm Anotop 235 mm syringe filter fnto a

4 =l glass auto-injection vial for HPLC analysis.

' a'is Organic (Parent and CL-9673-O-Nathyl) Sample
Preparation . i

Add 30 pl of morpholine to the combined organic
{94:10 hexane:DCM} fractions in tube (1} and mix
wall. (Morpholine rapidly conwerts pyridata to
CL-9673). Cocncentrats the contants in tube (1) to
dryness using a streaz of nitrogen gas (flow rate of
3 PSI gradually increasing to 20 PSI) using a Zywark
Turbovap LV with a bath temperature of J0°C. )
‘__"__Roccnstitut. the sample vith & uls of 100/S ppv
“ammonium acetate buffer pH 9/MeCH, and sonicate for
10 minutes. Transfer the sample to a 4 ml HPLC
- © glass auto-~injectiom vial and adjust the pH to S
- with acetic acid (this should take 20-30 sl of
acatic acid, but sbould not exceed 50 pl).;

EN-CAS Project § 90~0107-IA ~ Page 131
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s .7 rinenequiredrormlysis,. . .‘H'_ .

. A ski.ued analyst shnuld be able to coll:lete tha
_°  -sample preparation for a set of 'S samples including
4 7. control, fortified samples, and. -Teagent blanks in
R approximately 1.0 day. HPLC -analysis can be
o acnie'nd overn.i.qht via an autonat:ed sanplinq system.

- 7 'B‘.a"'natecl:ion I..i.m.t - ;: ' . ."

N This method penuts a liu.i.t ot quant.iuti.on (LOQ) in °.
- 50i1" of 0.02 ppm each for pyridate (determined as
CL-96731), CL-9673, and CL-9673-0~Methyl. aAdjust
e o - instrunent sensitivity, analytical standards and .
C T e sample’volumes to allow detectlon ot each analyte to
ST e ‘_so% otthnl:m . o

85 safety Precautions e

¥ormal safety ptacautiona. _including the wearing of
gloves and safety glassas, and the usa of a fume
" bood, are recopmended to minimize exposure to the
’ B .mlm and organic solvents used in this procedure.

r
' \-‘..,z'__. 3

-9om SR SRR

B:permnm evidence i.ndicates t.hat a sm 1" anount
« % " (<5%) of CL-9673 may be observed in the organic phase of
samples fortifjed with CL-9673 only. The:main cause of
this phencmenon is the tendency for a small percentage
(2+3%) of CL-9671 to partition into hexane. When
dichloromethane. is added (i.e. 90:10 hexane: DCH) this
percenuqe i.ncreases slightly. . .. . 3

The appearance ‘of CI.-967:| in. the- orqanic phase may also
. be ‘enhanced in certain soils where,the CL-967)

Lo “complexes® into an organic-soluble form. .This prevents
ol optimom partitioning of the CL-967) into the aquecus
phase. Acidificarion of the aquecus phase .(sSee saction
8.3) releases CL-967) from this "complex™ so that
virtually all of the CL-2673 remains ir the aqu.:ous
phasa. Sample chromatograms illus'cnting ‘this phenomenon
an be found in Figures 20,. 21, and 2a.

ngnuicam: deqradation of pyridate t:n the CL-9673
netabolite bas been cbserved during rotary evaporation of
the MeOH extract. This degradation can be gqreatly
reduced by the addition of a small percentage (0.5%) of
acetic acid to the axtract prior to avaporation. The

NS Ml .-
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9.0 COMMENTS (continmed)

acid also appears to prolong the sworage life of pyridats
in extracts from soil. Variations in the amount of
acetic acid needed may be necessary based on differe-:
soil types.

‘Sample injections are loaded onto column 1 using mobile
phase 1. The portion of the eluent from colmmn 1
containing the aralytes is directed by a time programmed
valve switching system to column 2 where further
separation occurs. Quring this peried, colmmn 1 is
flushed with mobile phase 2 (see Figures 2-6).

Instrument: . Multisolvent cradient delivery
. system (Waters model §00F)
Detector: UV (Waters 4SQE)
Xenon lamp

Sensitivity at 0.500 AOFS

UV Settings

Pyridate as CT-9673 - 280 r=
CL-967)-0-Mathyl - 254 mm
CL-3673 - 280 nmn

Injector: Auto/Programmahle
: (Waters, WISP 712)

Injection Volume: 75 pl-300 pl

Pump £1: - Gradient 600E, 1000-2000 PsST
Hobile Phase f1:- - - MeOH/Acatic acid
1000/5

20-40% Solvent A
A = 1000/5 ppv" MeOH/acatic acid

50-80% Solvent 5
B = 1000/5 ppw water/acetic acid
Flow Rate: 1.0 =m}/min. (pamp 1 & 2)'

* Parts per volume.

EN-CAS Project # 90-0107-TA Page 133
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- MOBILE PEASE #1 GRADIENT TABLE
— B N R T
, i .t -'- ;.’*.’ f.' 1 M ." o
.,nmm : 10 T 47.5.50 0 25500 7 -
| 3.5-4.0. 17:-' 1.0 - sor 2o 28 80-75 1 \
. s L . R - - s
‘6.0 : Lo 45 . S8 .1
'9.0-20 . . .- 10 4 41.5-50.  52.5- s n
0.0 (7.0 RO M. 47.5-50 - 52580 1
80.0 .0 ° yo-0.0- +  41.5-50  52.5-50 6
. . ...“':2_ o PR R O
TR S Ha'rms’s"obz‘ GRADIENT CURVTS
‘r" LW -\--‘ “_- . b

i-

NOTE: Ranges given for both gradient table and 'ﬂlve
. suitch.lng reflect instrument/column variatians.

R mz. . The grad.lent composition of the ascbile phase may

need ta be varied depending upon operaticnal
requirements for chromatographic separation.

[
.

AF vt

Ve
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Pamp 2 S Isocratic (Waters model 510),
- 500 PSI
Mobile Phase §2: MeOH/Acatic acid 1000/5

Flow Rate: 1.0 ml/min. (pump 1 & 2)

Column O'v"en .
Temperature: 309 -« 40°C

Colomns: Bonded Phase: Cyg Nucleosil 1004,
5um (Alltech)
"Dimensions: 60 X 4.6 om

OR
. : Bonded Phase: C,g Nucleosil 100X,

Sua (Xeystone)
Dimensions: 75 @ X 4.6 mm

Valves: E 2, 6-Port programmable,
: Rheodyne pneumatic or Valco
electronic
Approximate
Retention Times: Column 1
CL-9673] - 1.6 win.
CL-9367)-0-Hethyl ~ 2.1 win.
i . '
' Colmmn 1 and 2
CL-9673 - 7.8 min.
CL-967)=Q-Methyl = 13.0 min.
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Integrator
Parameters: ‘

Hewlett-Packard )196A Inteqrator
b hamters Tisetahls Prents

mo =2
meres
- T IRY
BT~ 0
m ey
ER 0.5

Paraster Definitions

- 0.0MCPos
0.0 [N} + 3
0.000DME]s 2
1.000 sxp

' . 0. STT NSO X% .
pe s © 1. SEY BASCLONE NIIY VILLEY
Cooe Tt el ) ont SELINE ALL VALLEYS
1. STIN oo NEXR AR
4. OISIAF ACTO-TANGEY SINRING
§  EITOE MSELOY EAIYEnLLY
6. XZASCRY iED OPDEYY TERTSILD
7. RS GIT RIYENYRON TINE LLSTIIN
L .. .. b TS OF STARY/SIHOP IONES - o
- $. TIRN PP [NTOGITIN ’

¥
B

: S A LTI

: DNTY? ZEGATIVE PO
CLAR TEGITIVE POES
SEW [T1, tr2

L ‘.
. 12.

3.

.

.

10.1 Eeart-Cut Procedure

. .. Set the detector vavelength to 280 nm and progran
. % ", the other irstrumental parameters as listed under
© 77 HPLC Instrument Descriptions, Techniques, and :
Operating Conditions in Section 10.0. Determine
the retention time of a 0.25 ug/ml CL-967)1 standard
on column 1 by connecting column 1 directly to the
detector. the valves to permit elution of
column 1" with mobile phase 1 {see Sectica 10.3).
Identify and nots the CL-9673 rstention tine.

Next, inject a 0.25 pg/ml CL-96731-0-Kethyl standard
under the same conditions outlined for ¢L-9673, '
. except change the detactor wavelangth to 254 nm.
Identify and note the CL~9673-O=-Methyl retention
time. [IMPORTANT: Make sure the peaks are as close
to full scale as possible in both instances to
perait an accurats seasurement of the peak width.]

L% o . +
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10.2

10.3

Determine the heart-cut intarval for CL-9671 plus
CL-9673-0-Mathyl by measuring the analyte peak
width at one-half of the peak height and .
multiplying by a factor of 1.5. Convart this
nunber tc centimeters and divide by the chart speed
to obtain the time required for the analyte to
elute. Subtract the time value obtained with the
CL-967]) standard from the CL-967] retenticn time o
establish the onset of the heart-cut. Termination
of the heart-cut occurs at the retention time of
the CL-9673-0-mathyl standard plus the calculated
heart-cut value in ainutes. See Pigures 4 and 9
for sample chromatograms showing column profiles

. and the calculation of the heart-cut. Reconnect

column 1 to valve 1 and return the feed-in line
from valve 2 to the inlet port on the detector.

Standard.ization

Calibrate the HPLC system periodically or when
problems arise with drifting retention times by
comparing the retention times (+2%) within each r—r
and/or (#5%) with pravicus runs.

Standardize the system by injecting a series of
CL-9673 injection standards (i.e. 0.02S pg/ml to
0.5 yg/ml}.  Construct a calibration curve from the
data by linear regression.

Valve switching N

Two types of valves have been used with this
System. Rheodyne (Waters) pneumatically controiled
actuators and Valco (Alltech) electronically
controlled actuators. Figqure 2-4 shows the
schematic representation of the Rheodyne valves
(See Table V for the timing events of these
valves). Figure 5-7 and Table VI cutline the =apae
type of information for the Valco actuators.

N .
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10.0

csmnmm!s (conunued)

S 10.4 Representat.i.ve cnrmtogra-s ,

" Typical’ chromtoqnna ‘of the o:qa.nic phasa
represent analysis of pyridate as CL-9673 and the
© CL=9673-O=Mathyl maetabolita (see Figures 14-16 for
. . ...the 0-12" depth, and Figures 26-28 for the
% 2070 12=24% depth). Analysis of CL-9673 ls represented
oo : " in the chromatograms of the aquecus phase (see
" Figures 17-19 for the 0-12° depth, and Figures 29
. and "30 for the 12-24"'depth ). C(hromatograms froa
:+. tha 24-16" layer ares very similar to those from the
L 12«3am l.aycr and' tharefore a.n nof. 1n=1uded in the
report. ) S )
. In adcution, scvml ch:onit:aqn:s-reﬁtmting
.+. complemantary (organic) fractions of samplas .
fortified with CL-~967) are included to show that at
bhigher concentraticna of analyts (i.e. > 0.20 ppm),
small amounts of CL~9673) can be found in the
. organic phase. This phenomancn wvas discussed in
tthe cnmenf_-: sectioa (s-ction 9. 01 ot this report.

. ’ . LN

. S Co .;:.'.‘.'*-u

11.0 CALCULATIONS . R 5
, Lo T e T e e T L

Lo e .o, e
[ N T R : ’ R H e

L

N )
“.'_.5 B -+ o

11.1 Caleulation of ng Injected

smlut.(qluliqwtmnninjuunﬂm
3.{_1‘-1 Hllf-‘ .
Toleom o g e [lltonlutn:tnlut(qqhtﬂm.l\l;ﬂlllnr.t.H,‘ﬂi

T et vt -
.t CT N e Diitial velme dilmte~

A . Ny Mt tind wiwe T 2

" ¥gf% e Dilution facter Coe

OO T, ST S
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11.0 CALLULATIONS (continued)

11.2 Calculation of Naet ppm Residue

Nq fomt is deterzived fros a standard
o wing the eqution:

peak height - ¥ intercept
st

5q foud In injected sample
5§ iajectad

nq fomd «

ppa (mt) o

11.3 cCalculation for Moisture Correction and
Mclecular Weight Conversion Pactor
(if applicable) -

v (vet wmight besis)

PP (&7 smight basis) » -
1+ deciml 1 10

Eolecular micht conversion Prridaty ™
factor for detemaination of = # —== 3 LJ]
pyridata trom CL-967) - a-%n 6.5

CorTectad ppm = pon (dry weight dasis) 1 ¥ Factor

1

1l.4 cCalculation of Procedural Recovery (R}

(o wet - pow wet comtyol) (M facter)®
Rt ' =
tortification level (ppw)

* Bolecular wight conversion factar of .43 is wsed
for preiduta only.
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11.0 CALCULATIONS (continued)

11.5 Example Calculation

(5092100 xl x 250 pd % 1008 m/q i
" tha * 0.0
(500 al ¢ (50 ge0.0%)f 4000 gt 2 ¢

GO - (83 ‘

b found = iR A"

1458. 748 -
- . s R

13%.7 g foend '
. bou [t} ¢ e = 3.79% prm

€19.4) 0q injectsd

0288

. P
= 0.478 e
1-0.00

P carrectsd fee § nolstzre = 0.2078 o 1 N Pacte’ -

poe (dr7) =

To calculate & Becovery (1-2)2

T 7T (0.2255 pow = 0) 1 8 Pactex®
# L} &) - r 160
RETE g

= 0.90

* Noloculir wight; creversion factor o 1.43 s wad for pyridats caly.
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iable

et

mmonm mvamscmuu
.. 1t

mmmm

S

TIME ACTION ncrrts.

R T o | tmiw-ais
iz | sz on the beart-cat tim.
wrediill B> B QT - tine 9.00 - 15.06 is
e | s oN tor colum ““i"-l-
.30 | sy o " hwum
1.50 2 oFF tines way t:;.m'
1 <t 0 ' .

3.70 52 .| o o
a An [ nvs i
2.90 s2 | ox .
sg.a9 | st 0FF
t0.30 | s2 QFF
som |t s3 | o
2020 1 a1 a4
i |
| | ‘
| I
[ ] j

CHOICE OF EVENTS: -

Sl-4 = Suitches 1-4
SS = Alarm :
S6 = Sparge ml/min

CHOICE OF ACTIONS:

0.= OFF ! = Of 2 = PULSE
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Table VI
VALCD VALVE SWITCHING SCHEDULE
) PROGRAN EVENTS TABLE®
TINE EVENT ACTION  JOTES:

Tm25-00is

— <1 I m .
pro— P o T beart-cut tioe,
' 1w |3 on tam 11,00 - end of

e is for calema

== Vl <t o= =epilibration,

11.00 st o
: * Bpretomtative valoes,
. . ! tises my wmry.
{
. ]

CHOICE OF EVENTS:
S1-4 = Switches 1-4
S5 = Alarm
S§ = Sparge ml/min
CHOICEZ OF ACTIONS:

Q=0FF 1 =0ON 2= PULSE
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FLOW DLALIIAM FOR THE DXTRACTION
OF PYRIDA. E AND METASOUTES FROM SOR.
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FLOW DIAGRAM FOR THE EXTRACTION
OF FYRIDATE AN METASOLITES FROM SON. |
o OO THIERY
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 Addendun 1 ‘ - -

fI7LE: asatytical
- Detatnibation of Pyridste ot
Its Prizary Betabolites CL-9€73

. 10 Q-4T-0-sttyl in Seil 1ar woam,

o-As kI W, OK-16/% I }mn mm Imm/a/g';,
U oL : o

Trocedzrs far On

- 1.07 - INTRODUCTION

1.1

1.2

Scope

This mathod addendum is written in order to descride
pnodifications to method ENC-16/90 for soils froa
sites other than those in North Carolina. The five
additional sites are located in Georgia, California,
Wisconsin, Iowa and Illinois.

Principle

The nethod as described in EN-CAS Method No. -
ENC-16/90 is unchanged with ths exceptiom of a
nodification that is made for the Georgia, ‘
california, Iowa, Illinois and Wisconsin sites. Fer

__these sitss, tha pH of the aqueous fracticn of the

samples is adjusted to 4.0-4.5 vith acetic acid (vs
pH 5.0 in the North Carolina site, according to
section 8.3 in the method) prior to the partition
stap.

A further modificaticn is made for the Georgia site
only. ' The pH of the aquecus fraction of thes Georgia
samples is adjusted to 4.0 with acetic acid prisr w

injection on the HPLC {section 4.5 in the method).

. 3 .
These changes are made to improve the separation of
Pyridate from Cl-9673 at the partition step, and
also to counteract an unknown s0il matrix component
thgf caused a reduced Cl-9673 recovery in somey
soils. .
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