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EK-c.\S Method EIIC-16/90 

for tllo 

at ,yridate .... 

· 

", ' . 

mr.z: .lalytkal ,,_ 

lb Pti-, -us a.-1rn 
ad a.-1rn+1111y1 ia soil 

1.o - PrJ'BOQm;nQN ! ' 

1.1 scope 

. This method is, used for the detenlinatioiii" cit ; 
pyriclate and its primary metalx>lites a.-9673 and 

..;; ,,.CL-9673-0-Methyl in soil. The athod has -
:., · .' successtully applied to soils t:011 Korth caroUna 

. ·,... -~··:.and bas also been sbown ·to vcrk ~Ch- various soil 
. . . types. from other locations. Ccllll:9ntra.tions as lcv 

. : as 0.02 ppm ot each analyte ca:, be determiDed. ·~ 
'm8thad bas also,been validated an residues as hic;b 
.as 0.40 ppm and has been sbollD lly subsequut 
analysis .to •be applicable to residue conceacraticas 

:• , .ot at least 1.0 .ppm, Method validation results tra� 
~\--~ EK-<&S report 90-001,, PY:ti41:tc - Terr11m11 rielcS 

Pi$3iPl~ion -- Paenut3 - NC ..are included ill this 
, ... , :oetbad ( see Tables I to IV). See Figure 1· tor a 

. tlOYChart ot the.method •. 

L 2 Priaciple 
_.. 

,~ ·· PyZ°idate and· its primary metabolites· are ercracted 
. .tro� soil. by shaking in methanol (Ke011). fl>e K­
, •·,ext,:act· is,. aciditied.with·acetic acid to"IWllliza 

.conversion .ct pyridate· to a.-un during samequent 

.met.bad seeps and durinq storaqa. Aliquots
equinlent to 10 g of soil are 'Cl!duced to d&:y MS 
and tbe analytes are selectivel7 transferred vitll 
organic and aqueous washes. Following acidi.rication 
of 1:!le aqueou:: wash, the organic and aqueoa:s pb.asa 
are partitior.ed in 90:10 bexane:dichloro..­
(00CJ in order to completely se;reqate the o~c 
soluble components (pyriclate aad CL-9673-0-llathyl) 
troa the aqueous soluble corp nm": (CL-9673) •. Tbe 
aqueous traction is partitioned a second tiaa vitb. 
90:10 hexane:DCH to ~ranster any residual 

.•:··- .BEST AVAILABLE COPf'·'1 I · ,! 
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1.2 Principle (CIXltinued) 

CL-9673-0-Ket:llyl reuinin9 in the aqueous phase to 
the orqanic pbase. Following separation oC the 
phases, an appropriate ....1._ oC IIPLC-qrade H&OH is 
added to t:lle aqueow, pllase and the sa,q:,le is 
analyzed by lliqll Perforance Liquid Cllrc•toqraphy 
(HPLC). TIie orqanic pllase con,:ain.inq the residual 
CL-9673-0-Hat:llyl is c:oabined wit:ll the earlier 
organic wash so that virtually all ot the extracted 
pyridate and the CL-9673-o-tlethyl aatabolite are 
contained in a sinqle organic traction. For HPLC 
analysis, pY'r'idate in the.organic pbas• is converted 
to CL-9673 wsinq morpboline. The orqenic phase is 
reduced to dryness and tlle residue is reconstituted 
and brought to en appropriace final volu- with 
ammoniua acetate butfor/H&OB. The pH is adjusted to 
5 end the saaple is analyzed by HPLC. The HPLC 
syste� used tor t:llese analyses utilizes double­
colWDII switcbinq to direct a •hearc-cut• from. a 
60 11m x •·' - c18 cola:11 co a second, 60 ax 
4.6 - c 18 column. Lonc;er columns (75 mm x 4.6 mm 
c 18 ) � ay also be used as appropriate tor the 
analyses .. 

Pyridate (as CL-9673) and ·CL-967J-O-Kethyl, from the 
organic traction, are co-analyzed by av detection at 
280 na and 254 nm respectively. Free CL-9673, 
derived troa the aqueoa frac':ion, is separately 
injected and quantitated at 280 IUII. This =ethod is 
capable of determining residues to o. 0_2 ppm ot each 
com~nent. 

2 • o APPARA'J'Wi 

Note: All equ:ipaent/apparacus may t'-. :--~::'!.aced by
equiv.lent iteas fro� alt:erna.ce sources. 

2.1 Bottles. 16 oz, French square, a~~r wide mouth 
with Teflo~lined caps 

2.2 Funnels, Buchner, 9 ca 

2.3 Flasks, vacuua, 500 al 

2.4 Graduated cylinders. 100 ml, and 500 ml 

2~5 Flasks. Erlenmeyer, 500 Di 

EH-CAS Project I 90-0107-IA Pago 121 

http:alt:erna.ce


:..../ ·' Agn,linz Study AGR0-9003 
lowaffllinois Pvridarc f D Pan g 

- .i. -. ·~· f .• • , • :>·EN-c.\S Method EIIC-16/90 Paqe7 

2.0 APP&BAffl (continlledJ 

2.6 Flasks, 2so· iil, flat-bottoa ··with qr-,.i glass 
joi;"t, silanized · 

· Note: · "!:he silani:iinq solution is'-.. vitll 9':5
\'•_· . hexanr- ,.1imetbyldiclllorosilan•.· Before silanizinq, 
.t.f·' all·glusware must be clun and dry. Silanizinq 

must take plac• wider a llood, vitll tile propar
t protective clothing. Tlla glasswara is rinsed 

(coating witll a tllin laywr) with silanizing · 
::,.,, ' solution and allowed to dry o,,erni,;tat or sevenl 

. ' . · hours in a llood. Th4I glas-• is tllan rinsed 
thoroughly with D.I. water, followed by acetone, .,; and then driad.on a ~aclc•., 

:.t.: ..• 2.7. · T\Zbes; centrifuge, graduated and unqnduated, 15 ml. ., •· . . w~th Teflon-lined caps .:· ' . ., . 
·2:a 'tubes, tor 'l'uri,.;vap Evaporator, 15 Ill. vitb. plastic 

· snap_ capS, ZJIIBrk Inc. · · 
i . ~ 

2:, BPLC vials, 4 ml with Teflon lined caps 
' ..::. . ,_.: . 

1 
2.10 !ipets, dispos~le, 2 ml.. 

1• ' . ·ts,·. 
-2.11· Stoppers, 24/40, polyethylen• · 

' \ PiPBts·vol~e'tric, (various siza~r 
.I !- ·' ... ' 

,.. .:2:u; Flasks{· vohmetric, 100 111.''250 ml, and 500 Ill,· 
2.14 Glass_ fiber filter peper, Whatlaan 934-AH, 9.0 ca 

and 12.s cm · "... 
2.is Vacuwa manifold apparatus for filteriAg . .' ~-' ·: . . . . . ., . 

•2:1.s .Pipettes, Eppendort, 10-100 111 (v/tips), and Oxford 
Hacro_Set, 1-5 ml _(v/tips). ·, __ . ..., 

i-. 

2.17 Syringes, 100 111, soo '111; · 1000· 111 (l!aailton) 

2.18 pB ~ticks iii> l:isn4es:"·:.O-&, o.;.i4~- 5-10~ a'.ncf 7 .5-14 

2.1.9 Syrinqe fili:eis,· Anotop 25, 0.2 "$Pl, 45· ~-. 

2:20 'Polypropylene sheets 

- t, -: 
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3.0 EQQXfMEHT 

3. l Laboratory mechanical sbalcer, Gl0 Gyramry, Nev 
Brunswick SCientitic Co., Inc. 

3.2 Ro~..ary evaporator, 8Uchi Rocavapo~, 1DDdel IRE111 

3.3 Ultrasonic bat.I), Branson 5200 

3.4 Small vo~exer, vith pulse aode, Glas-cal 

3.5 Centrifuge, 24 po~. Fisher SCientitic., IIOdel 225 

· 3.6 pK meter, Acew1et 925, Fisher Sci9ntitie 

3. 7 TUrbovap evaporator, Zyaark LV aodel 

J.a Nitrogen eva.porator, Organoaat.ion K-EVap sodel lU 

3.9 Analytical· balance, Kettler, capable of 0.00001 q 
accuracy, .t. 0. 01 "'1 for weiglling analytical · 
standards 

3.10 Tep loading balance, American scientit!.c: Produ~J.. 
TU60G, .t. 0.01 q accaracy 

4.0 BB!:GDTS 

4. l Methanol (M&OK) , pesticide and IIPLC qndes 

4. 2 Dicllloromethane (DC!), pesticide grade 

4. 3 - Hexane, pesticide and HPLC grades 

4.4 Water, HPLC grade 

4.5 Acetic acid, A.C.s. reagent grade 

4.6 Acetic acid, IIPLC grade 

4. 7 Ammonima Kydroxide (>251) 

4.8 Morpholine, 99+1 

4.9 Ammonium Acetate 

4.10 95:5 BPLC hexane:diMthyldic:lllorosilane
(silanizinq solution) 
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5. o .TEST SQBSVHQ!S 

5.1 Pyridata Stracture, Clleaical :.m Physical 
Cll!lract:eriatics -. , • 

·, '-, 

.' . 

:,-'.) 

., 
.,,_ - ·• ' 

Chemical Name: o-(6-cbloro-3-pbenyl-4-
pyridazillyl)-5-oc,:yl-· 
carbonothi.oat:e 

. . t· ·.... 
Molecular Waight: " 379 

-4• ...... , 

Description: Clear brown liquid at room 
.temperature with a .m.ercaptan
like odor · ., 

Melting Point: 21°c (pur. substance)., 
Solubility in_ Water: 1 ;5 mq;t. at 20°c 

Thermal Decomposition:· Begins· at lOoC 
,~ ~ .· 

Storaqe CondltionS: Freezer at -1ooC to -1,oc 

Storage Stability: At '1east 1 year 

Purity: 
I - • c; 

.... :J 

EN-CA$ Project I 90-0107-IA Page 124 



Agn1linz Sbllly AOR090ID 
JnwaOJliooi• Pyridlle E,P Paa 1Q'.J 

EN-CAS Method ENC-16/90 Pa,;e 10 

C 

s.2 CL-9673 Structure, C11eaica1-anc1 Pllysical
CharacteristiCS · 

Chemical Haae: l-phenyl-6-chloro-
pyridazinol-4 

Kolecular Weight: 206.S 

Description: White odorless 'crystals 

Melting Point: 22s0 c 

. 5olul>ility in Water: 37 r,q/L at 200c 

Thenial Decoaposition: >225oC-

Storage conditions: Freezer at -1ooC to -1?0c 

Storage Stability: At least one year 

Purity: 97.21 

; 
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s.J ··c:;,-967J❖Het!iyl JStructura, ~i~l md 1 
Pbysic:al

Characteristics 

..,.,~..,
Q{)c1 

'·. CC-13 

Chemical ~ame: J-pnenyl-4-� athmcy-6-
cnloropyrid.azine 

Molecular ~eight: 220 

;..f, - ::·_,oescript~o~n:, White odorless crystals 

Halting Point_:, 127,SOC·, 

~olw,Ui_tY. in Water:_. .o ,,15 g/L ·, 

Thermal ~omposition: Ho spontaneous decoaposition 
/ up to 100°<: 

r :· Storage conditions::.. Freezer at ·~10CC to -17°<: 

. .' i
Purity: 99,U 

' 

?' -
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6. o STAHD&PD S'J'OCJtS MP AMAIJTXQL SoTPCXONS 

6.1 Pyridate Standards 

In 100 1ll.l of hexane, dissolve an exact veiqht of 
pyridate to produce a stock c:oncentration Of 
o. so ag/ml. Serial dilutions tr011 tbe stock 
standard may be made to appropriate concentrations 
for fortification standards. There are no 
calibration standards tor pyridate since pyridace is 
quantitated as CL-9673. The stock sundard am 
fortification standards are stable for l aonths. 
Store all standards in the freezer at a tempe_P11ture 
at -10°c to -11°c, protected !roa ligbt. 

6. 2 CL-9673 Standards 

In 100 ml of HPLC Me0R, dissolve an exact wei~ of 
standard to give a stock concencration of 
o. so ag/111. Serial dilutions troa tbe istock 
s+..andard may be ude to appropriate concentraticns 
tor tortitication standards and calibration 
standards (calibration standards are prepared vitb 
pR 9 UDBOnium acetate butter•/lle0H, 100/5 ppv). 
Adjust tbe pH to 5 vitb acetic acid. Typical a.-
9673 calibration standards range troa 0.0125 pg/Bl 
to 1.0 119/al. Tb.• stock standard, tortiticatica 
standards, and calibration standards are stable tor 
6 110ntlls. Store all standards in tbe traezer at a 
temperature at -1ooe to -17oC, protected fr011 light. 

6.3 CI.� 673-0-Ketbyl Standards 

In 100 al of HPLC grade Meo&. dissolve an exac::. 
weiqht of standard to give a stock concentraticn of 

. a.so ag/111. serial dilutions froa tbe stock 
standard aay be made to appropriate c:onc::entratians 
for tortitication stindards and calibration 
standards (calibration standards are prepared vitb 
pH 9 uaonium acetate butfer•/lleoH, 100/5 parts per 
volume (ppv)). Typical CL-9673-0-� etbyl calibntion 
standards range from 0.025· pg/al to 1.0 pq/al. The 
stock standard,. tortification standards, and 
calibration standards are stable fOr 6 aonths. 
storlll all standa~ in the freezer at a teape.ramra 
of -1ooC to -11°c, protected tro� light. · 

• see section 7.4. 
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7.0 PBRWTJQK or BE!:GPr e\111) IJQRJJ.I PBMI 59WCI01$ 

r 
Weigh 15.4 got anhydrous -niua acetate and 
dissolve in deionized water in a 1000 al voluaetric 
flasll:. Bring to voluae vit:11 deionized water and 
adjust pH up to·,.o with -niua hydroxide usinq a 
pH meter. . . · · . · · · · _ ' 

' •' 

7.2 pH Adjusted Butter (Aqueoas Transfer Solvent) 

Adjust the pH of the a111110ni.... acetate· butter .(pH 9) 
to a pH ot a.a vith acetic acid tor residue transfer . ' partition (see Section.8.l). 

7.3 ·Huane/Did!l~• (~c Extraction Solvent) 

.... Prep&Z'e a 90: 10 so_lu"tioft of hexane and 
dichloroaetllane (DCH). 

'7 .4 Pinal. Vol- solvent 

Prepare 100 ·al of a..,niWI acetate (pH 9) usinq a 
100 al voluaetric flask. After the correct volime 
(100 al) is ··reached, pipet 5 Ill of M80R into tile /
voluaetric flask and llix well. · 

•· • l,.

7.5 l!Obile Pllasa 1 (SOlvent A plas Solvent Bl. 

""' Solxeoc A ~ Add 20 ·a1 ot &~_tid aCid (Baker) to 
·4000 al HPLC grade Me0B. Filter aixture through a 
0.45 µa tilter. Deqas by -ling· bigh purity helilllll 
tllrougb a d.ispersion_trit at 100 ml/•in. tor a 
mniaua ot 2 to l bours before use. 

Sglyent g·- Add io mi of-acetic acid to 4000 � l HPLC 
grade water. · Filter througll a 0.45 ,,_ tilter. 
·oegas u described to·r sol'Vllftt. A tor' a lliniaua of 
l hours before use. 

7.6 Mobil• Phase 2 (COllDUI' 1 Flasb) 

Add 20 � lot a~et.ic acid t:o 4000 al HPLC grade MeOH. 
Filter throuqh a 0;45 ~• tilter. Degas as described 
in Section 7 • 5 • 

-
.• i 
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· 7 .6 Nobile Pbasa 2 (col- l Plash) (contimled) 

NOTE: Following HPLC systu equilibration, decrease 
heliua flew to 50 Ill/Un. to prevent coapositional
changes due to selective evaporation of the 110re 
volatile solvent c:oaponents. 

NOTE: The gradient co� position of the mobile phase 
may need to be varied depending upon operational
requirements for c:hro� atographic separation. 

sea Figure l for a flcwchart of the � ethod. 

a.1· saaple Preparation 

Sift. the soil sa� ple through a 2 - � s=een. 
Separate a represanutive sut,saaple for use in 
performing the analysis. If the sa� pl• cannot be 
analyzed l.Julecliataly, store in • freezer at -2JoC to 
-21"c. TIie moisture content of th• soil sa� ple is 
determined by a veigbt•by-difference � ethod as 
outlined by EH-cAS SOP III-5.J. 

a.2 Extraction 

Weigh a SO g representative soi.l sa� ple into a 
16 oz. allber vide•� outh French square bottle and add 
1SO Ill of M.OH. cover the mouth of th• bottle with 
a shfft of polyethylene, cap tightly vith a Teflon 
lined cap and pl•c• the bottle on its side on a 
MCtl.anical shaker. Shake at 200 rp� tor· 15 � inutes. 
Decant the extract into a 9 cm Buchner funnel 
containing a What� an GP/C ·12.5 cm filter on top of a 
llllat� an GF/C 9 cm filter. Vacuua filter the sa� ple 
into a 500 � l sidear� flask at a vacuua of 5•15 -
89. Repeat the extraction tvo more ti� -s using 
150 � l of K.OB each ti�-, collbining the collected · 
fractions. Adjust the final total volu� e to 500 Ill 
with K.OH. Add 2.5 Ill (0.51) of acetic acid to 
sen• as. a stabilizer for pyridate. Transfer a 
10.9 aliquot (100 Ill) of the extract into a well 
silanized (see Section 2.6 for des=iption of 
silanizing solution) 250 ml flat•botto� flask. 
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8.2 ~ction (continued) . ~ 

.,-, l 

concentrate to dryness on a rotary evaporator vitb a 
vater batll at 40"c. Pour ti!• r �aaininq excract inco 
an appropriate bottle and store Wider standard 

.,.freezer te� peraturu. · .. 
Kote: succeSstul reanalysis ot the sample can be 
achieved' by takinq an additionil aliquot troa stored 

. extracts· thac have been stored UP. to 14 days. 

8.l :5aapl• Tnnster 

Add 4 Ill ot 90:10 l\exane:DCK to tlle 
0 

evaporation
tlask and place in a ultrasonic_batll tor 30 seconds 
wtlile siault� neously rotatin9 the' naslc so tllat � li. 
ot tll• tlaslc valls are wll rinsed. Transter ti!• 
90: lQ vasl\ into a 15 Ill centrit"'19 tube labeled ( l).
Add .a second 2 Ill portion of 90: 10 llu&ne:0CK to tbe · 

· residue: flask and sonicate tor 30 seconds. Transter 
tile second vasb 1;0 tube (1). (TIie 90:10 vasl\es 
sbould-contsin aainly tile pyridate and CL-9673-0-
utbyl coapounds. J · · 

O'sinq a 9ent1• str... of nitroqeri 9as (approximate
tlow rate 0.4 L/llin.), evaporate any residual 90:10 
llexane:DCI tro� tile residue flask. Volu� etrically 
add 4 Ill ot -ni- acetate butter (pR 8) to tbe 
residue tlask and sonicate tor one ainute rotatiR9 _ 
tile tlaslc as baton,•• Transfer tbe bl.-tter vasb into 
a second 15 Ill cantritu99 tube labeled ( 2) • 
Volu� etrically add a second 2 Ill butter vasl\ to the 

. residue flask .. SOnicate one � inute .and transfer to 
tube (2) •. Acid1ty·t11e-6 Ill ot butter in tube (2) to' . a pll ot- !.O vitb acetic acid, and allow to stand tor 
a � ini- ot 30-45- � inutes•. TIie aqueous butter in 
tube (2)_sl\ould contain � ainly CL-9673. 

·; I 

8 .4 Partition 
This partition is partor� ed to ensureco� plete
separation ot pyridate and a.-9673-0-Ketbyl into tlle 
or9anic phase and a.-9673 into tll• aqueous pl\ase • 

.,_ 
Transter t11e·90:10 bexane:DCK tro� tube Ill to tUbe 
_( 2) cont� inift'l the aciditied butter•. Vortex tube 
(2) tors � inutes then centrifwi• for 5 � inutes at 

.2000 rp� • --� 
Pogo 130EH-CAS Project_# 90-0107-IA 
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8.4 Partition (con~) 

Osinq a disposal>le pipet, transfer the organic (:,,Pl 
layer fro� tube (2) bad< to babe (11, being car,l!lflu 
not to r.,_ any aqueous fro� tube ( 2) • ~ sull 
UOWlt of 90:lO·haane:DCII -1d be left in tuba 
·121 to be cartain that no aqaeoqs is rellOVed. Ml! 
an additional 6 al of 90:10 llexana:DQI to the 
residue evaporatioa flask as a tinal rinse. 
sonicat• tor 30 seconds and t:ranster to tube ( 21 for 
a second partition of the aqueous phase. Vortex 
tube (21 for 5 aiimtes then cantrifuqe for 5 
minutes. Transfer th• o-1.c (top) layer tro� :tlZbe 

: ( 2 I to tube ( 11, -in J.uvinlJ behind a. s� all 
quantity of 90:10 !Nxana:DCII to ensure that no 

;· aqueous is transfered. Add an additional 1 ml 
portion,ot 90:10 bexana:DCII directly into tube (21, 
and gently swirl. Transfer tbe � ajority of the 
90:10 hexana:DCJI to tUbe (11 being caretul not to. 
transfer any aqueous tro� tube ( 21. · 

8.5 Aqaaous (CI.� 8731 SUple Pnparation 

Evaporate residual buana:DCII fro� tile surface of 
the butter layer in tube ( 2I asing a gentle si:r­
of nitrogen. Add 300 111 at IIPtC grade utlw>ol md 
record the final ..,luma. Pass supla throQ9b a 
0.2 ,.. Anotop 25 - syringe tilter !.:Ito a 
4 al.glass auto-injection vial for IIPtC analysis.

' .. 
· a;a Organic (Parent and a.~9'73-<Hletllyl) SUple 

Preparation 

Add 50 111 of aorpboline to tile combined organic
(90:10 bexane:DCJI) tractions in tuloe ·111 and mix 
vell, (Korpboline npidly COIWllrts pyridata to 
a.-9873 ) • COncentnte the contents in tube (1 I t:D · 
dryness usinoJ a streu of.nitrogen gas en- rate at 
5 PSI gradually incnasl.nq to 20 PSI) using a Zyaclt 
Turbovap LV'vitll a bath ~tur• of 300c. 

_Reconstitute the SU(lle viCII 4 als of 100/5 ppv_
uaoniua acetate bitter pll 9/lll!OK, and sonicate f\ar 
10 � inutes. Transfer the sallpla to a 4 � l IIPLC · 
glass auto-injectioa vial and adjust th• pR to 5 
viCb acetic acid ( this sbowd take 20-30 111 ot 
acetic acid, but sbould not eia::eed 50 1111.· 
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,a~7 ..~,a..quired tor Analysis·:t.,•· ' .-
i · ~killed analyst should be able to comi,lete the 

. •sample preparation tor a set ot ·5 saaples including 
control, tortit1e4 samples, and:reaqeat blanks in 
approldllate.ly, 1.o day. HPLC •analysis can be 
achievad_ov~igbt via a~ autollilted su,pling systn. 

.... 8.8_. i>etect::i.on ~t ... :~ 
. '. , . I.) ' . 

' Tllis Nthod pen,its a' limit of. quanti_tation (LOQ) in 
' . · soil• of 0.02 pp• each tor pyridate .(del:erained as 

CI.-9673 I , CI.-'9673, and a.-9673-<>-Metbyl. Adjusc 
· instziment sensitiviey, arialyeical standards and 

S&lllple '•10lt.meS to allow detection· of each analyte to 
. sot of the LOQ. • • · · · · · 

,_.;; 

lk>rmal sateey pr.cautions, including .t!le wearing at 
gloves and ·satety glU&es, ·and tbe l.lSe ot a ftme 
bood, are recommended to ainimize exposure to the 
-~y:t:e and organic sohents used ln this procedure. 

.. ' ', ,, . ;, 

Experi.aental evidence indicates that a n ll amounc 
.. · 1'; · (:S.5t) of CI.-9673 -y be observed in the organic pbase ot 

samples tortified with CI.-9673 only. The:uin· cause ot 
this pbenoanon is the tendency tor a small pe:-centage 
( 2-Jt) ot a.-9673 to partition inco hexane. When 
dicl1].aroaetllane. is added (i.e. 90:10 llexane:OCH) this 
per_ceatag_~ increases sligM:ly. · ·· , . , · 

.· 
The appeannc:e ·ot ·CI.-9673 in .. the ·organic·. pbase nay also 
be·enllanced in certain soils Where. the CI.~9673 
•coaplues• into an organic-soluble fora...This prevents 
optt.m partitioning of the CI.-9673 into the aqueoas 
phase. Acidi~ication or the aqueous phase . ( see seccion 
8.JJ'releases CI.-9673 froa this •coaplex• so t113t 
virtual.ly all of the CI.-9671 reaains ir. the aq,:..<'QUS 

phase•.Saaple cllroaatograu illustrating•this pheno� enon 
can be found in Fiq\lres 20, . 21, and 28. ,·
f; I • • • .~ .• ' • • • 

SignUicant degradation ot pyridai:e Co the ·a.-967j 
aetaboliC. llas been obsel"'NCI during rotary evaporation at 
the 111!011 extract.. This degradation can be greatly
reduced by tile addition at a s� all percentage (0.511 at 
acetic acid to the extract prior to evaporation. Tbe 

.. ·, :, . . .... 
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9.o Q./lidP'TS (con~) 

acid also appears to prolong the s-..orage .lite ot pyridata 
in eztracts traa soil. variations in the aaount at 
acetic acid needed may be necessary based aa di.trert"• t 
soi1 types. 

10.0 BPX& Dffl1'BfiflHT PCiCRIPTIPHS, TECHNJQq,;s MP 9PPBATil!G
CQNQJTJONS.. 

·Sample injections oE"e loaded. onto column 1 u:sinq aobile 
phase 1. The port:ign ot the eluent tram colmm l 
containing the ar.allytes is ·dire~ed by II ti.a programmed 
valve switching sysc:em to column 2 vllere further 
separation occurs. Ourinq this period. colmtn l. is 
!lushed with mobile phase 2 (see Fiqures 2-6). 

Instrtment: Multisolvent ,;radiant delivery 
system (Waters mode1 600£) 

Oetector: TJV (Waters 49CE)
Xenon lup 
SensitiVity at o.sco AIJFS 

fN Settings 
, . 

Pyridate as ~-9673 - 280 "2 
CL-9673-0-KeUyl - 254 rm. 
CL-9673 - 280 rm 

Injector: Auto/Programmable 
(Waters, WISP 7l2) 

Injection Volume: ~S ,il-300 pl 

Pimp #1: Gradient 6Q0£. 1000-2000 PSI 

Mobile Pllase #1: · Me0R/Acetic acid 
1000/5 

20-40\ Solvent A 
A • 1O001s pp,rJi, Me0H/acetic acid 

so-ao, Solven,: a 
a • 1000/s PP'Y water/acetic acid 

Flow Rate: l.Q ml/min. (- l, 2) 

* Parts per volume. 
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._-::; ... \ 

. ·10~~ 8PI& IHSIHOH-f.itt PBSQIIPTI!PS 
<:P!!PJTJQI§ Ccontinaecl l · 

-~ 

..... 

IIOBILE PHASE ll GRADIDIT TABLE: 

~ _gm;-II!f C� in FUJII f�l/•in 
!. • '' •' i !"· . _, - , 

. ' 
INITiAL .LO · 47.5-50 _ SZ.5-50 -.. , .. 
l.5-4.0. ~- 1.0 : :"• zo • 25 • 80 ~- 75 II 

6.0 1.0 45 55 . II 
·1 : - ':..- : ~. •'-·' 

· 9.0-ZO I ,o ' . 47 .5-50 52.5-50 II. ' 
30.0 f C ·1.0 \ 47 .5-50 sz:5-50 II 

40.0 .o y·· 0.1- 47.5050 SZ.5-50 6 

' ' ,. WATERS 600£ c..!ADIE!IT ctlR'r::S 

'·· ,. 
,. ,_,

• I -
.:_• ' 

MOTE: Ranges given for' both gradient table and valve 
... . . switching.. reflect instr,,iaent/coluan variations . 

~= .. The gradient composition of the aobile phase aay 
need ta be varied dependinq upon operational 
requirements for chroaatographic separation. 

... '·­-.. 
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10. o m& prs; SQNMI flPY'BIPTtOHS :rzanaonr:i MP QPEBATIJF 
· g,NDJTJQHS (cantinued l 

Isoc:ratic (Waters ac,del 510), 
500 PSI 

Mobile Phase #2: Ke0H/Acetic acid 1000/5
Flow Rate: 1.0 al/a.in. (pump l , 2) 

Colmans: Bonded Pbse: c1a Nucleosil 1001, 
Sj,111 (Alltech)

Dimensions: 60 - X 4.6 ,m 

OR 

Bended Phase: c18 IIIJcleosil 1001, 
5,m (Keystone)

Dimensions: 75 am X 4.6 u 

Va.lv~s: 2, 6-Port proqruaable·, 
Rheodyne pneWDatic or Valeo 
elec-...ronic 

Appraximate 
Retention ~t.es: Column l 

CL-9673 - 1.6 min. 
CL-9673-0-HeChyl - 2.1 min. 

Col1t1111 l and 2 
CL-9673 - 7.8 min. 
CL-9673-0-HeChyl·- 13.0 min. 
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10. o HPI& n.;s IHQNPM' t'BSO:IPTI015 :m:::ma'll&'S ·MD OPQATTJIG 
CQNQXTJQNS (contimled) 

Inteqra.tor 
Parameters: Kewl•tt-Pacl<ard ll96A Integrator 

-tu llofllitlai 

o. SZf llSIIJR .. .DI •Ill O.OID ar SP • O.S 
1. m IISllJR mr 1111.1! 1ft 2'". s O.OOOIIS/• l .. : I. I. m WILIII w. rums Q!SP •O.S 0.01111 lffl I • l 
). sm 11111 RI! l!!l IIW'• 0 11.000SD 
I. llm&IIIIIO-!IIID!SIIIEII: tll5I • ·l 
s mDD llSEUII DtfflV(T llllll •·O.l5 

I ,. mmm11m1-. ·:: 

- orr lfflllllll rm 11111.111: .,•• - Ill ffllr/SIII' 11m 

10. mmmmmu . . 

,. 
7. -on-

·u. IJIDrmamtl'IIIS 
u. a.-.mamr1m1 
IJ. sam rru, m.z 
u. S!lllPDllllli!ma 

'' 
10,1 Heart-CUt Pr: Ill e 

Set: the detector VIIV11lengtll to 280 1U11 and· program 
t:lle other iMt:raent:al paru,eters as· listed underC ::. • 

-: ~' HPLC Instrmaent Descriptions, Techniques, and 
Operating Condit:iOllS in Section 10.0. Detenaine 
the retention t.iae of a 0.25 l"l'/al CL~967l standard 
on column 1 by COMecti119 columl l directly to the 
detector. Progna tile valves to penait: elution ot 
coluan 1· with -ile phase 1 (Sff Section 10.l). 
Identity and note Clla CL-967l retention time. 

Next, inject a 0.25 pg/al CL-9Ul--O--Kethyl standard 
under the saaa conditions outlined tor a.-9673, 
except change tile detector vavelength to 254 na. . 
Identity and nat:e Clla CL� 67l-o-Het:hyl retention 
t:aa. [ IHPORTAft: - sure the peaks are as close 
to full scale. as possible in both instances to 
perait an accunte -su~t ot the peak width.) 
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10.0 FfPt& Df§IHP!Qffl' rifSO!!JTJQNS 1'1QPfXQ11F.S, MD 9PEBATIIG 
CDlfDJTXQNS (continued) 

Oeteraine the heart-cut interval. tor CL-9673 plus 
CL-9673-0-Methyl by measuring the analyte peal< 
width at one-balt ot the peak heiqbt and 
multiplying by a factor ot 1.5. Convan this 
nWlll>er tc centiNters and divide by the chart speed 
to obtain the time required tor the analyte ta 
elute. Sul:>tract the ti• Yalue obtained with the , . 
CL-967l standard troa the CL-967l retention tiae 1::1 
establish the onset ot the heart-cut. Terainatiora 
of the heart-cut occurs at th• retention ti- of 
the CL-9673-0-� ethyl standard plus the calc:ulauel 
heart-cut value in minutes. See Figures a and 9 
tor saaple cbrollatograas shoving COlllllll profiles
and the calculation of the heart-cut. ~ 
column l to valve l and

0 

retm:n the feed-in line 
fro� valve 2 to the inlet port on the. detector. 

10.2 Standardization 

calibrate tlia BPLC systu periodically or wban 
problus arise with dri!ting retention times by 
comparing the retention ti.Illes (:21) within eacll r=. 
and/or (:51) 'v_ith previous runs. 

Standardize the syste� by injecting_a series ot 
CL-967l injection standards (i.e. 0.025 pq/ml to 
o.s µgfml) •. Construct a calibration curve !roa tl>e 
data.by linear regression. 

10.l Valve svi.tchinq 

Two types of valves have l:>een used· with this 
syste�• Rheodyne (Waters) pneuaatically controlled 
actuators and Valeo (Alltech) electronically 
controlled actuators. Figure 2-4 sbovs the 
sc.h.eu.tic representation of the Rheodyne valves 
(see Table V tor the tiainq events o! tllese 
valves). Figure 5-7 and Table VI outline the sa­
type of inforaation for the Valeo actuators. 
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10.0 BPI& 11,§lfi!R"T DRSCPrermu 
CONQffiQNS (continued) 

10.4 Representative oraaatograas ; -.·c 
' . - . . ~ - .Typical· chromatogram of th• organic• phase 

represent analysis of pyridate as CL-9673 and the 
CL-9673-0-Kethyl � etabolite (SH Figures 14-16 tor 

..the 0-12• depth, and Figures 26-21. tor tlle 
..:.,, .· 12-24" depth). Analysis ot ·a.s9'73 is represented 

· in the' cllro� atogra-. or the aqu-. pbasa (see 
· Figures 17-19· tor th• 0:..12• depth, and FiC)llras 29 

and 'JO tor th• 12-24~ ·_depth ) ; . Cllro�a~ fro� 
the_24-ll" layer ar• very si� il~ to those fro� the 
12~24• lay•r and'tharefora are not incllldell in tlle 
report. 

In addition , several cllr011&1:0qnJIS ·. repr-ting
complu•ntary (organic) tr� ct:ioas·ot sa� plas 
torti.tied with CL-9673 ar• inclUdad to •-that at 
bighar concentrations of analyta (i.e. 1:.0.20 ppm), 
s111all UIOWlts of a.-9173 can be found in th• 
organic .pha••· This pllenoaanon uas dis ed in 

., the comtents section (Section 9.0) ot this report.. ··_,, ..", 
\ f, ' I'• 

11. o Ci'IQIUTIQHS. . ,, . ~-. -
r . . '. ) 

.11.1 caJ.culation of � g Iriject:ed . 
' •' . . ,.. - ... ~ .{ 

t;.,".1 
~•; :. , , · 

SU,lt wt. 111 1 iliqmt 11111 I JI illj,ctad I ID 111/1
'111.iaj. • - - - , . '. . 

. . (II total trtnl:t ,olnt • If ""It I sml,I lzDJl I Ji f.T. I T,t/Ti 

F,9, • Flad wal- . 
'i , • Iii~ ..1- dilnd~ 
'at"· • ldjatld Ulll •I• 
, <t/VI • Dllatlot ractor 

~• ...', •.. ~ ! C· / • ,L .. -
·J", • ' 
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11.0 CALCULATIONS (continued) 

ll. 2 Calculatiaa of Ket: pia Resic!Ue 

lq-isdetmilollm•­
Olnl 1W11 1111 oqut!a: 

paU1iq11t • I istffllpt 

ppallltl • 

ll.3 C&lculatiaa tor Moisture Correction ..,,4 
KoleeuJ.ar'9eigbt: Conversion Pac:t:or 
(it applicable) · 

pp, llllt •iqllt lllslsl 
ppa (dif lli!jlt blsisl • -------

1 • cllcial llzO 
loltalu ai,;lllt comi:sia Prridlto n, 
tactor tor d!b!caiutioa of • --- • -- • l.ll 
pyridito Im (t-1ffi · ct-1m 311.5 

11.1 Calculation ot PrOCedutal Reoffvy (RI) 

111'1 11t • pp, ,ot <lltZOll I� lactool' 
11 • 

lortil!Cltia lffl1 IJIPOI 

• !olecwt •iqbt COITfflii• fKtR ot l.U is ISld 
for (lltiato ooly. 
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ll • o t:;AI&VLA.TJ9H$ (continued) · 

\ .: . 
11.5 EXuple calc:ulad.oa 

,091ioe11,~.a••1111• 
111 la~ • . • QJ.O 11 

(SDO ll t 1se • co.otfl I Gm ,t I l 

20404> • MAlt.lU 
• ut.f ..

u~·'" · 
.. : . --·.! i 

ll'-1111 toad 
PP1 lllt) • ------ • 1.zm IP 

m.n "il)ectN 

o.~.,. 
PP1 (dry) • ---- ; 0.2411 "' 

1 • O.ot 

,,. CDmctad tor , •'- • 0.2mPIii ~ • ,._.-· · 

t. ~ta I ~ (l' lt:. 
, . ·* --(0.219 pp._-Ol I • 

U• . 
hctort 

. . tlCO 

, 0.25 Pfl 

• O.to 

, 
I llo~~ CIIIINII• ,. ,t UJ ii" ... tit ,rridm lllJ.. 

·. .. -.. . 

Pa:;a l40 

http:calc:ulad.oa
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Table V 
. ~' : 

RHEODYHB vnve SUIC&.UiG SCIIEDQt.2 
'i : . j ' :. • 

PROGl!AII EVEftS TABLZ* 

·' . 

TIM!: 
. ·f! 

ACTION NOTES:. 
~ ••. '' ' 

" 
• Tl~ 1'.io • 1.;o is 

tllo burt-at tiJL 

... Tl• t.OD • 15.S is 
!otcolaan-oi,il.· 

.• llprlRllati,a tilts..,...,_-. 

., ..;: 

~~ 
~T 

I 
I 

"St I 1IT 

sz I 0lf 
·-

~7 I .Sl. I OF: 
~ I . •c4. . I Olf 

1.50 I SJ" •. I 0lf 

L.50 I s,. I orr 
" ':'l'I I ., I~ 
3.iO I S? . I arr 
OM I I n":":'" ,.oo I sz I 05 

~.co I Sl I arr 
~0.00 I sz I arr 
~n ,,n I ., I or: 
..,, ._.,,. I .. I = 

I I 
I I 
I I 
I I I 

' ' CHOICl!: OF EVENTS: ·' 
51-4 • Switches l-4 

S5 • Alarm . 
56 • Sparge al1"'in 

CHOICE 01' ACTIONS: 

0 .=- OFF l • otl ·2 • PULSE . 
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Table V1: 

VALCD VALVE SWliCBlllG SC&iDJL& 

~.· 

TIE ACTION KJTES: 

lm l.25 • J.11 is 
C.lleort-atti>t. 

lia U.00 • 1111 of 
nir is far elm~-
• IRprtsatati• nlas, 

l:iaa llf llrf• 

,-,- I er I "" = I S! I arr 
14?! I ;? I OIi 
, .. I ., I -n.oo I SI I as 

I I 
I I 
I I 
I I 
I l 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

CIOIC!! OP EV'ElftS: 

s1-4 s switches 1-4 
- SS • Alara 

S6 • Sparge Ill.fain, 

CHOICE OP ACTIOIIS: 

0 = OFF l a ON 2 • PUt.S'E 
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Fl.OW DU.GIIAII FOR ,,. IX11IAC1laN 
OF l"t'RIOA'.E .um IIITAIOUTIS ,-- SOL 

,0 t Nil. 
r~ ..i• J 1 1,0 M ,...

•
Miwc ~- Ce SOI at 

a.n ICll,r: ,z.5 •> •····•-I 
I. 

·· ICID .._ al 1...- (1Q tJ 

I 
--,,.4:"'• Ii 'O•c 

1 
• ,,..,_, 

• )_ I_ 

•· , •. sa:,a n:ooi •·-----·L -: 
s.riare 11 MC 

MIi t·t ,...•.•••••••-• - • · ..-. -· •••·• - ••.. -·1 
10.C,UflCJ ' • r - ·• • 

I...,_ I' 
l ' , t _I 
'. Z .._ 'P:: 10 a;OOI -~-:....: ___, 

·• • • - I 

' • 1s.ric.au 30,._ 

···············---,...-- ' I 
----·· .. 1 . 

/ -I -----•-4 ..... buff• 
IL s.ricate 1 ein 

-..... ; ....••------•----••- Ml I Z 
a; CACUECUS'J 

"'::' ••~ ••• z .t p1a1 tuffw . 
~ s.riute I !Mn 

.I JL 

! . ···········----··········-

.. •Acidity Ce P"'I 
., tfl 110,1c .,. tee 
ltltCI !0•41 • 

•• • • • • • • • • ••• • ••• ••..••--••• • • •• • • u • • • ••• ••• ••-•..•••u• ...........-•••• •••• ••• •• 
_.,. a 1 al ;,1,_. •I •:ta ll;OG 

~r. 
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~ 

now DU.GUM POii 1M1 DTILtC'1laN 
0, l"'l"IIIGA?I' .um llffMaUIIS ......(~t--, 

~,• .... 
<=-~, --:·····················----------··---------------~!~:,..-·""--::------.....--,--_·( ... 

...... 
1..1.. ,11 
.,,,._. n• """'"" 

6 at 90:tO n:~ ......... _ I 
• 

SMfau •-.I ------------·......................._________ 
•

VW1a S •111 
:. 

....-----..·····•·•···-........-

············-·············----·······-·········· 
I 

l•f'tlO ,._.illf"9 
90:10 D:OOI

I
• 

I 
..........50 ul ~u- (vl'dl •iaf"9J ·--
~ to .,,,_. a JG•c 300..: ·-······-1 

•
I 

1--.tftut• vldl IO\C 
4 .._ 100/1 (p!t99 luffff/Mldl)

•
tonfute 10 � 111 

• 
,,..., •• JO ~-

• 
Aetdlfy (ldll CG"IC. ~ ,. p,1-,)

•..... . 
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Addendu:a l 

II-CIS IZID II. llc-tll'O 

1.o · · 'I2Q'BOQQCTIQK 

1.1 SCope 

This � eellod addenda is written in order to descril>a 
f modifications to 1letll0cl ENC-16/90 for soils fro• 

sites otller than those in !forth carolina. The five 
additional sites are Located in Georgia, California,
Wisconsin, Iowa and Illinois .. 

1.2 Principle_ ✓ 
The method as descri!>ad 1.-. Elf-<:AS Method so. 
EHC-16/90 is unchang,,d Vitb tha exceptica of a 
modification thllt is aad• for the Geor<JiA, 
California, Iowa, Illinois and Viscons1n sit.es. Fer 
these sites, the pH of the aqullOIIS fractj.cm of the · 
saaples is adjusted ta 4.0-4.5 vith acetic acid (vs
pH 5.~- in the Nortb. Olrolina site, accaminq to 
sect.ion 8.3 in the aethod) prior to the partition 
step. 

A further modification is � ade for the Georgia site 
only. TIMI pH of the aqueous fra~ion of the Georgia
saaples is adjusted ta 4 .o vith acetic acid prior ta 
injection on the IIPLC (section 8.5 in tbe � ethod). 

' These changes are - to i � pro,,e the -.uon ' of 
Pyridate fro� Cl-9673-at the ·partition seep, and 
also to counteract an unknown soil _- tr.iz coapane:nti.
that caused a reduced Cl-9673 recovery iD so_,
soils. 
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