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AMERICAN CYANAMID RESEARCH COMPANY
AGRICULTURAL RESEARCH. DIVISION
CHEMICAL DEVELOPMENT

P. O. Box 400 '
Princeton, NJ 08543-0400 USA

Recommended Method of Analysis

* Herbicide ( CL 263,222): Deieuninétion of CL 263.222 Residues in soil by
"HPLC : ' '

Pnnmgl

CL 263 22... is extracted'from soil with 0.5 N sodium hydroxide. The pH is ad;usred to
about 1.7-2.0, the resulting precipitate is filtered and CL 263,222 is absorbed from the
extract on a C18-OH solid phase extraction cartridge. The compound is eluted from

the C18-OH column with S0% methanol into a SPE strong cationic exchange

_cartridge. After eluting the compound from the SCX column with pH 6.5 phosphate
_buffer, the compound is partitioned from acidic solution into methylene chloride. The

methylene chloride is evaporated to dryness, residual methylene chloride is

_eliminated by re-evaporation with methanol, and the residue is dissolved in water

containing CL 263,499 (used as a marker for injection validation) for the

measurement by high performance liquid chromatography. The vahdated sensmvuy
of the method is 5 ppb.. o

Aggaram s (Items from other manufacturers rnay be used provided thev are
funcnonally equwalent )

nguxd Chromatoeragh LC pump capable of isocratic operation up to
2 mL/min. (Kratos Spectroflow 400).

F——"’

1

\IO’I'E ' This method supercedes M 2149 to add tvpzcal chromatogrnrns

99” American Cyanannd Company
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Column: Supelcosﬂ LC-8-DB reverse phase C8,S-rmcron, 15 cmx 4. 6 mm
deacuvated for bases (Supelco Cat. No. 5- 8347M)

Guard Column: Fitted with an LC-S-DB cartndge (supelcoguard, Supelco Cat.
No. 5-9563M).

Samgle In]ecto Eqmpped wnh a 200~mcL loop (Rheodyne Model 7125)

Bottles: Wide-mouth, hrgh densny polypropylene, 8-0z. cap. (Nalgene Cat No

' 2105—0008)

Reciprocating Shaker: Equlpped to hold 8-oz. bottles honzomally (A. H. Thomas
Co., Cat. No. 8291-510).

-~

Centrifuge: Equipped with a head for 8-oz. bdttl_es (Beckman Model 12-21). '

pH Meter: Onon Model 701A or eqmvalent

Vacuum Filtration Appararus A 500-mL suction flask ﬁtted wuh a 600-mL

, Buchner porcelam funnel by means of -a rubber adapter.

Filter paper: Glass rmcrofibre Whatman 934 AH, 12.5 cm dlameter (Cat. No
18"7-1...5)

'Colurm_L Oven: Spark Holland, SpI—I99.'

Ev'aporationrlf‘lasks.’ 200-mL capacity.

General Laboratorv Glassware: Assorted beakers, graduated cylmders and
volumetnc pipettes.

. Rotarv Evaporator: Buchler Instruments equxpped with a heated water bath at
hotary Evaporator:

35-40°C.

Solid Phase Extraétion Processing station: Cat. No. Al sooo,An’aiyﬁcal |

International.

Solid Phase Extraction:

a. Bond-Elute C18-OH Cartndge (1,000 mg) Cat. No. 0700-0000, Vanan.

(Dlstrxbuted by Jones Chromatography, Lakewood, CO)

- -
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27.

==b.” Bond"Elut Atomatic Suifonic Acid Cartridge (SCX)(1000 mg): Cat. No. .~

1225-6011, Varian (Distributed by Jones Chromatography, Lakewood, CO). '

SPE Adagtors Analytichem International, Cat. N 0. 636001.

.Stogcoc One-Wav Stopcocks (Applled Separauons, Cat. No. "406)

Disposable Svringes: Luer Shp Tip; lo-mL and 60—mL capacity (Scxenufic

| Products Cat. No. §9519-10S and $9519-60S).

Erit filter Reservoirs Dlsgosabl 75-mL capacxry (Analytlchem International,
Cat. No. 607520).

. “Analytical Balance: Sartonus Model R200D, readabﬂlty 0. 01 /0 1 mg, wezghmg

range 0-42 and 0-205 g.

‘Top-Loadmv Balanc Mettler Model PE 3000, readablhty 0.1g, welgmng range

0-3100 g

Recorder: SP 4270 recordmg integrator, Spectra-Physxcs, Inc.

Pipettes: Pipettes capable of operation in range of 0-100 mcL and 100-1000 mcL

g (Rammn edp Batterv-Operated Motorized plpettes)

Karl Fxsher Titrator (Aquatest 82 Model 128 (Photovoit Co., Indxanapohs, IN).

Column Oven: HPLC column oven (SP8792, Spectra-thsu:s)

Cgmr_us_

1

Analvtlcal Standards

a. CL 263,222 [mcomuc acid, 5-methyl-z-(4-1sopropvi-4-methv1-oxo-2-

imidazolin-2-yl)-],analytical grade, known purity, American Cyanamid
Company, Agricultural Research Division, Princeton, NJ.

HAaC _COOH
3 A

395 o
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=TT h, G0 263,499 {nicotinic ac:d, S-ethyl-" (4-1sopropyl-4-methyl-6xo-2-mudazohn- T

2-yl)-], analytical grade, known purity, American Cyananud Company,
Agricultural Research Division, Prmceton, NI.

cCooH .
., -.
YT

: \

o

Solvents: High purity, HPLC grade (Burdick and J acksoﬁ; Baxter, Inc.).

4.
b.
c.
d.
w

Methylene Chloride

. Methanol

Acetonitrile : o /
Hexane

ater: ngh purity, Deionized (Mxlh-Q water syszem) '

' Chemlcals

a.

a.

Aldrich A. C. S. Reagent

Formic acid, 96% (Cat. No. 25,1364)

.- “Baker Analyzed" Reagents, J. T. Baker Co. '

Tnethvlaxmne (Cat. No. W635-07)

Hydrochlonc Acid, concentrated(Cat. No. 9535 1)
Potassium Phosphate, dibasic (Cat. No. 3252-1)
Sodium Hydroxide, Pellets (Cat. No. 3722-1) .
Filter Aid: (Cehte 545 John-manville Corporatxon)

Solutions:

Extraction solvent. 0.5N Sodmm Hvdroxide: DlSSOlVC 80 g of sodmm
hydroxide pellets in 4 hter of deionized water.

30 % Methanol in water Mix equal volumes of methanol and hxgh punty
water and mix well, :

Hvdrochloric Acid. 6N: Measure equal volumes of concentrated I-ICI and
high puriry water.

W G N
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“d Hgdrochlonc Ac:d, 0.1N- Dilute 8.3 mL of concentrated HCl to one l:ter thh
high punty water

e. pH 2.0 high puritv Wate Adjust pH of high punty water to 2.0 with 6N HClL

f.- Phosphate Buffer Solution pH 6.5: Dissolve 50 g of dlbasm pmassxum
phosphate in one liter of high purity water and adjust to pH 6.5 with 6N HCI.

8 .Phosp_hate Buffer Solution g‘H 35: les.solve S g of dibasic potassium

phosphate in one liter of high purity water and ad]ust to pH 3.5 with 6N
hydrochloric acid. ,

h. High Purity Water: Millipore,s Milli-Q water or equivalent.
Liquid Chromatonraghic Mobile Phase: (see 5, Notes on the Method)

Mix 250 mL acetonitrile, 10 mL of formic acid, and 740 mL high purity water
Ftlter through a Rainin Nylon-66 (0.45 um) filter or equivalent. -

j- High Marker Stock Solution (1000 mcg/mL)(see 14, Notes on the Method):

Dissolve 50 mg CL 263,499 in 2.5 ml. acetone in 50-mL voiumetnc flask and
bnng to volume. o . .

k. Intermedlate Marker Stock Solution (100 0 mcg/ mL): Transfer 10 mL

aliquot of High Marker stock solution (1000 mcg/mL) to IOO-mL volumetric
flask bnng it to volume with high punty water.

L Workmg Marker Solution (0 20* mcg/mL): From Intermediate Marker

Stock Solution (100.0 mcg/mlL), take 2 mL and dllute it to one liter with high
purity water.

(* see 12, Notes on the Method)
D.

Pregaratxon Of Standard Solution

1. Preparation of Fortification/HPLC Standard Solutions withoutl Marker °

. a. Stock Fortification/HPIL.C Standard Solutions without marker
- (Prepare monthly, store in amber bottles in refrigerator)

e | NS
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Accurately weigh 50 mg + 0.05 'mg of CL 263‘,222 analytical standard into
a 50-mL volumetric flask, dissolve the material in 2.5 mL of acetone and
dilute to the mark with high purity water. This solution contains

1000 meg CL263,222/mL.

Intermediate Stock FortlﬁcauonZHPLC Standard Soluuon without

. marker (100.0 meg/ml)

Measure a 10-mL of the High Stock Fomficauon/HPLC Standard
Solution without marker (1000 mcg/mL) into a 100-mL volumetric flask

and dilute to the mark with high punty water. This solution contzuns

100.0 meg CL 263,222 /mL.

Low Stock Fortification/HPLC Standard Solution wnhout marker

(10.00 rncg[mL)

Measure a 10-mL of the Intermediate Stock FOrfiﬁcation/ HPLC
Standard Solution without marker (100.0 mcg/mL) into a 100-mL

. volumetric flask and dilute to the mark with high pumy water. This
~ solution contams 10.00 mcg CL 263 222/ mL. -

»

Working Fortification/HPEC Standard Solutions without marker -
(Prepare monthly, store in amber bottles in_refrigerator) '

(1.00 meg/mL)

~ Pipeta1- mL aliquot of the Intermedmié Stock Foniﬁcanon/HPLC

Standard Solution without marker (100.0 mcg /mL) into a 100-mL

- volumetric flask and dilute to the mark with high purity water. Thls

solution contams 1.00 rncg CL 263 222/ mL.
(0.50 mcg[mL! |

Measure a S-mL ahquot of the 10.00 mcg/mL Low Stock
Fortification/HPLC Standard Solution without marker into a 100-mL -

volumetric flask and dilute to the mark with high pum:y water. This
solution contains 0.50 mecg CL 263,222/mL..

9% e e
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Measure a 25 rnL ahquot of the L 00 mcg/ mL Workmg
Fortification/HPLC Standard solution without marker into a 100-mL

~ volumetric flask and dilute to the mark with high purity water. This
solution contams 0.25 meg CL 263,222/ mi.

4) (0 08 mg[mL[

Pipeta 0.8-mL ahquot of the 10.00 mcg/ mL Low Stock
Fortification/HPLC Standard solution without marker into a 100-mL

‘volumetric flask and dilute to the mark with high punty water. This
solution contains 0.08 meg CL 263,222/ mL.

5) (0.05 mcg[mL!

" Pipet a S-mL aliquot of the 1.00 mcg/mL Working Fortification/HPLC
~ Standard solution without marker into a 100-mL volumetric flask and

dilute to the mark with high purity water. This solution contains 0.05 mcg
CI.. 263,222/mL. :

6) 007 mceg m.L)

. Pipeta2- mL ahquot of the 1.00 mcg/ mL Working Fomficanon/HPLc S
Standard solution without marker into a 100-mL volumetric flask and

dilute to the mark with high purity water. This solution contams 0.02 mcg
CL 263 2‘.7.2/ mi..

f

7) (0.01 rnce[mL)

Pipeta 1-mL aliquot of the 1.00 meg/mL Worlcmg Fomficauou/ HPLC
, - Standard solution without marker into a 100-mL volumetric flask and -

dilute to the mark wnth high purity water. This solution contains 0.01 mcg
- CL 263,222 /mlL.

c. Fortification Guidance

For purposes of fortification of soil samples for recovery studies, use
Fortification/HPLC standard solutions without marker such that a 0.1-
2.0 mL of solution added to 25 grams soil will yield the desired fortification

level. For exampie, 0.5 mL of the 0.25 mcg/ mL HPLC Working solution
added to 25 g soil yield a S ppb fortifi cauon level. -

¥
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=3 Preparation of HPLC Standard Solutions with Marker Standard.

a. Stock Solutions

(Prepare monthly, store in amber bottles in refrigerator)

1) Hxah Stock HPLC Standard Solutron with marker ! 1000 mgg[le

Accurately weigh 50 mg = 0.05 mg of AC 263,222 analyucz_rl standard into
a 50-mL volumetric flask, dissoive the material in 2.5 mL of acetone and
dilute to the mark with Working Marker Standard Solution

(0.20 mcg/mL). This solution contains 1000 rncg CL 263,222/mL and
0.20 mcg/ mL CL 263,499.

~

2) Intermedrate Stock HPL.C Standard Squtron with marker
(100.0 mcz/ 4)_

- Measure a 10-mL of the hlgh stock HPLC Sta.ndard solution wrth marker
(1000 mecg/mL) into a 100-mL volumetric flask and dilute to the mark
with Working Marker Standard Sotution (0.20 mcg/mL). This solution

. contains 100.0 mcg CL 263.222/ mL and 0.20 mcg/mL CL 263 499.

3) LowStoc Stock HPLC Standard Squnon w1th marker ! 10 00 mcg[mL!

Measure a 10-mL of the Intermedrate Stock HPLC Standard Solution.
with marker (100.0 mcg/ mL) into a 100-mL volumetric flask and dilute to

the mark with high purity water. This solution contains 10.00 mcg
CL 263,222 /mL and 0.20 mcg/mL CL 263,499.

. HPLC Working Standard Solutmn Mth marker QIntersgersed Standard)

(0.08 meg/mL) -

(Prepare monthly, store in amber bortles in refngerator)

Pipeta 0.8- mL ahquot of the 10.00 mcg/mL Low Stock Fortification/HPLC
Standard solution with marker into a 100-mL volumetric flask and dilute to
the mark with high purity water. This solution contains 0.08 mcg

CL 263,222/mL and 0.20 mcg/mL CL 263,499.

. General Guidance

Use HPLC Working Standard with marker to mnnitor drifting of the :
chromatographic response as well as to document the proper injection. Use
0.01, 0.02, 0.05, 0.08, and 0.25 meg/mL Fortification/HPLC Working

M 2149.01, Page 8 of 18 |
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o Standards wnthout marker for the linear: regresslon equauon. Use 0 25 0.50

771100, and 10°'meg/mk. Fomﬁcanon/HPLC Standards without marker for
' fortification.. _

. Liguid Chromatowhlc Conditions (see 5, Notes on ihe Method)

Set up the instrument for isocratic operation at a flow rate of 1.0 mL/ min. Set the
UV detector at 254 nanometers. A column oven operated at about 35°C can be
helpful in 1mprov1ng peak shape and resolution from interfering peaks and in
minimizing variation in retention time. Instrument sensitivity should be set so thata
200~-mcL injection of the 0.08 mcg/mL standard gwes a chromatographic peak hexght
of about 50+ 10 millimeters or the equivalent in integrator units. The retention time

for CL. 263,222 is about 4.5-5.5 minutes and that of CL 263,499 is about 7-8 minutes

using the indicated mobile phase (250 mL Acetonitrile, 10 mL Formic Acid, and
740 mL Water) and the operating conditions.

Sample Pregaratio

1. Allow frozen soil samples to thaw completely in airught containers just before _
analyzing. :

Mix the thawed soil thoroughly and remove large stones and vegetauon to obtain
a hornogeneous sample

Recovery studies

.-

The vaiidity of the procedure should always be demonstrated by recovery tests before
analysis of unknown samples is attempted. Two fortified samples should also be

processed with each daily set of samples analyzed, one of Which must be at the
vahdated sensitivity limit.

1. Weigha 25 g subsarnple of control soil intoa centrifuge boitle (8-oz capacity).
2. Add to the soil dropwise an accurately measured volume of standard

- fortification solution .
3. Mix the sampie weli before adding the extraction solvent.

Continue with the extraction and cleanup steps as described in the method.

P NS
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. Moisture Determination .~ . "_"-“_*" ""—""—f— ' -

Determine the moisture content of the soil to be analyzed by Karl Fisher tttratton or
other vahdated methodology.

Samgle Analv51 (see 1 to 4, Notes on the Method)

1.

9
.

Extraction

a. Weigh 25 + 0.1 gof soil into 8-ounce wide-mouth polyprdpylene bottle.

b.

uQ

Using a 250-mL graduated cyhnder, measure 100 mL of 0.5 N sodium
hydroxide and pour the solvent into the bottle containing the sample. Stopper

the bottle and shake the contents f0r about one our on a reciprocating
shaker. - A

Centrifuge the sample at about 3000 Pm for aboﬁt 15 minutes.

Decant exactly 80 mL of the supernatant extract into a. 100-mL graduated

cylinder and transfer the solution to a 400-mL beaker (Rmse the graduated
qhnder with 0.1N HCI)

Adjust the sample pH to pH 1.7-2.0 (preferably 1.7) w1th 6N HCl (Rmse the
pH meter probe w1th pH 2.0 water) .

Add 5 + 0.5 g of Cehte 345 to the beaker, stir the contents and filter the

mixture by suction through a Whatman No.934-AH, 12.5 cm glass fiber filter
paper into a 250-mL separatory funnel.

Wash the beaker and filter cake with two ﬁ-mL portions of pH 2.0 water.

SOlld Phase Extractlon

" a. Prepare a Bond-Elute C18-OH cartridge using an Analyuchem International

VAC-Elute processing station by washmg the cartridge with S mL methanol
and 5 mL of water. .

Connect a 75-mL frrtted reservoir onto the top of C18-OH cartrrdge using an

adapter and stopcock. Pull the sampie solution using vacuum through C18-
OH cartridge (1 drop/sec). stcard the efﬂuent

S e

M 2149.(51, Page 10 of 18
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e Wash reservoir and C18-OH cariridge with wo S-mL portion of 01N HCl

- "“é’dli‘itiéﬁfUéé‘*fiéﬁii?n"ﬁd'Hi?ééfaihe’ﬁégﬁ;‘*“_” _
d Prepére a Bond-Elute aromatic sulfonic acid by washing the cartridge with
~ SmL of hexane, 5 mL methanol, and 5 mL high purity water.

e. Comnect the C18-OH cartridge onto the top of the SCX column using an
adapter. - LT . ' '

Connect a 60~-mL disposable syringe barrel onto the top of the tandem
. cartridge system, using an adapter and stopcock. Add 40 mL of 50% -

. methanol in water into the syringe and pull the solution through the tandem
cartridge (1drop/sec). Discard the effluent. - T

. B Remove the top part (60-mL syringe and C18-OH cartridge) and wash the
- SCX cartridge with 5 mL of methanol, followed by 5 mL of high purity water
- and 5 mL phosphate buffer pH 3.5. Discard the wash. o

Using an adapter attach a clean 10-mL syringe to the top of SCX éart’ridge
(use syringe with Luer Slip Tip to ensure proper fit) and add 10 mL of pH 6.5
phosphate buffer. With the syringe plunger, force the solution through the

packing (1 drop/sec), coilecting the eluate in a 250-mL se'paratoryrfunnel
containing 50 mL of 0.1 N HCl. . . .

i Add 25 mL of methylene chloride to the separatory funnel, stopper, and
shake vigorously for 1 min. = o .

jo Let the layers séparat_e and draw off the bottom layer into a 200-mL
evaporation flask. Repeat the extraction with two 25-mL portion of

methylene chloride. Evaporate the combined methylene chloride extract to
dryness. Re-evaporate with 20 mL methanol. ' '

Dissolve the residue in exactly 5 mL of Working Marker Standard Solution
(0.20 mcg of C1.263,499/mL water).

l. Inject about 0.5 mL into HPLC equipped with 200-mcL loop {(see 13, Notes
. on the Method). | . '

J.  Liguid Chromatographv(see 5 to 8, Notes on the Method)

Ascertain in/In (power curve) regression equation of the five working ~
Fortification/HPLC standard without marker (0.01, 0.02,0.05, 0.10, 0.25 mcg/mL) as

~ described in the method (see K., Calculations). Inject a 200-meL aliquot of each
sample solution containing 0.20 meg/mL CL 263,499 then the HPLC Working

L

q05 | COY6S
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standard (Interspersed Standard) Evaluate the ratto Qiresponseoﬁthemarker in the

sample and standard solution (Peak HT. of the marker in the sample/Peak HT of the
marker in the standard). Samples for which this ratio differs by more than 10 % must
be reinjected. Repeat the sequence of four sample injections followed by a standard
until all the samples have been injected. Evaluate Drift Index {Drift Index=
[(Marker Response in Interspersed Standard)(100)/(Marker average Response in
the Interspersed Standard)]} and Deviated Drift Index (DDI)}(DDI = | Drift Index-
100{). If DDI is more than 10% in the groups surrounded by Interspersed Standard,
repeat the injection of the five Working Fortification/HPLC standards and ascertain-
In/In regresssion equation for those groups of samples. Similarly, sample groups
surrounded by standard injections that indicate Retention Time drift of greater than
10 % should be reinjected. The response difference between the same concentration
‘of the Working Standards with or without marker shouid not exceed 5%.

K. Calculations(see 9 to 11, Notes on the ‘Method)

1. Determine the natural logarithms (In) of the concentration (In C) and the

response (in R) for each of the WOl'klng Forttﬁcatton/HPLC standard solutions
in the calibration set.

[
L]

Calculate the slope and intercept of the equanon by linear regressmn ofln R
versus InC (equatton 1)

(EQ.1)InR=RIInC + Ia UR

where:
InR= In Response in Integrator Umts

InC= In Concentratton of the Working Forttficanon/ HPLC
- standard solutions mcg/mL

RI = Response Index (Slope of In/In regressmn curve)

InUR= In Umt response (Intercept of the In/in regressron curve)

3. Calculate the response expected at each standard concentration from the

regression equation using Equauon 2.

(EQ2)R=¢[RIInC + In UR]

-'qu R | c%,g"

NL‘ M 2149.01, Page 12 of 18 - o ’
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Compare the ohsca_r!ed response w1th the expected response at each I
"""""""" o concentratton, the two values should agree to within | 10% |
S. Ca.lculate CL 263,222 concentration in each of the unlcnown samples as follows;
" a Calaulate the CL 263,222 concentration (ppm) in each of the processed
' sample extracts using Equation 3:
(EQ3) C=e[RIInC + InUR]

b. Calculate the concentration of CL.263,222-in the Originel sample as follows:

. (EQ4) |

| : PPb = (O x (VD) x(V3) x (V5) x(ml x 1000 (uncorrected)

' (W) x (V2)x (V4)
: ‘Where: ' '
' C= Concentration (rncg/ mL) of the CL 263, 222 in the processed
sample
W = Weight of sample taken for analysis in grams (25 g).
Vi= Volume in mL of extracting solvent (100 mL)
V2 = Volume in mL of extract taken for analysis (80 mL)
V3 = Volume inmL of final solutton used for. HPLC analysm (5 mlL).
V4 = Volume in mcL of sample solunon mjected (200 mecL)
V5 = Volume in mcL of standard solutton m]ected (200 mcL)
DF. = Dtlutton Factor (see 9, Notes on the Method)
- 6.

ppb (dry weight basm) = Uncorrectedppb x ___ 100
' : (100 - % moisture)

Flgure 1 demonstrates typical chrornatograms of 0 (control soil), 5 20, 80 and 200
ppb fortified control soil.

L. Notes on the Method

1.

Y ;[

Process soil samples from extraction to completion of elution without
interruption. Inject the extracted samples to the HPLC in the same day or a day
after. If the samples are injected the next day, they must be stored ina

refrigerator. -
q0s

M 2149.01, Page 13 of 18
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=2;=When ana.lyzmg samples i pau's, Use: bottles-ofappromate equalwexght so tbat

balancing of the bottles will not be required in the centrifuging step.
In solid phase extraction do not let any of the S'PEA cartridges get dried.

In the methylene-chloride parutronrug step (solid phase extraction step 1), allow

about 10 minutes for the layers to separate. Ifnecessary usea dxsposable 9-inch -

pasteur pipet.to break up the emulsion.

For the HPLC mobile phase, the acetonitrile[warer ratio may be varied from

- 10/90 to 30/70 in order to obtain optimum chromatography with regard to peak '

shape and resolution from sample background peaks. The formic acid content
also can be varied from 1 to 1.5% according to chromatographic condition. The
addition of 0.1-0.3% triethylamine to the mobile phase can sometimes be helpful
in resolving the peak of interest from the background peaks, however sometimes

it causes base-line instability, especrally in conjuncnon thh hxgher concentration
of formic acid.

‘Poorly shaped HPLC peaks may be due to guard column or analyucal column
- contamination. Guard columns should always be used and replaced as necessary.
Poor peak shapes can also occur when' usmg contammated moblle phase.

Chromatographrc response may be measured enther usmg an electromc

mtegrator or a millimeter ruler. When using the latter, record response as peak

height in millimeters times attenuauon. :

Some soil matrixes suppress HPLC response of the compound whenthe
specified final volume of 5.0 mL is used. If the recovery values obtained for a

_particular soil are low, increase the final volume to exactly 10 mL for that sorl
IYPC -

aneanty and range are markedly 1mproved by the ln/ In transformauon (also

 known as the "power curve") described by Dorschel, et al., Analytical Chemistry
- (1989), 61: 951A-968A, particularly at the low end of the curve. The calculations

described here are based on that transformation and are most conveniently

carried out using a computer-based spreadsheet such as LOTUS 1-2-3. They nray o

also be carried out on a scientific calculator (such as.the HEWLETT PACKARD

- 278) which is equipped to convert to and from LOG or LN functions and to do

linear regressions of logarithmic functions. The following series of steps provide

an example of how to calculate the above values with the Hewlett-Packard 27S
Scientific hand-calculator
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Key Commands Function
- CLR (turn calculator on)
. STAT (enters into statistics mode)
- GET (options) ’
- 'NEW (accesses new list)
CLEAR DATA (options current list)
YES (clear current list)
0.01 INPUT (enter the concentrations of the
S ' Working Fomﬁcanon/ HPLC standards)
7'0.02 INPUT A
- 0.05 INPUT
0,08 INPUT )
EXIT - _ (exits list)
- NAME : (choose a name for X axis)
CONCINPUT (the X-vanable was named CON: C)
GET | o |
. NEW - - I , ' :
293INPUT -~ (enter the variableresponse values of the .
o . * standards)(the listed values are examples here)
660 INPUT a R ‘ ‘ o
1644 INPUT
2652 INPUT .
. 8270 INPUT - ,
- EXIT : ~ (exits list)
: . NAME , * (choose 2 name for the Y axis) :
R R RESP INPUT (the Y-intercept was named RESP)
: : CALC . . (allows for calculations to be performed )
' MORE (provides more calculation options)
FRCST" : (displays a series of functions) - -
CONC ‘. (selecs CONClist asx-variables) =~
RESP , (selects RESPlist as y-variables)
MORE (options)
MODL (options for type of regression)
PWR (selects and performs power-curve as regression
S method)
M . (display slope= 1. 03017) :
B - (display y-intercept=35391.3258)
| N . A
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“we do the following calculation; ?

= ,.;[(m 588-111.35391.3258)‘/‘ 1.03017] = 001873

) ppb 001873x100x5x02x1x1000 47

25x80x02

Dilution F actor (D)= 1 unless the chromatograpmc response exceeds that of the
most concentrated calibration standard. If it is necessary to make an appropriate
dilution of the sample with water to obtain a response within the range of the-
working standard solunons, include the dilution factor in the equatmn 4.

Other calibration methods such as bracketmg standards rnay be used; in that

situation, prepare a series of standard solutions with the same concentration as

- described in section D.1.b., with the exception that ail containing the same
amount of marker (0.2 mcg/mL). Inject a 200-mcL aliquot of the HPLC

Working Standards (with the marker) which most nearly approximzites sa.mp'les- '
response followed by 200-mcL aliquots of each of four sample solutions and the
Standard Repeat this sequence unul all the samples have been m]ected

Workmg Marker Standard solunon can be made in any concentranon betwecn
0.1-033 meg/ml. - . S

For higher sensitivity, a 500-mcL loop could be used. A probiem may arise from -
an interfering peak which originates from methyiene chloride and elutes very
close to the peak of interest. If the presence of this peak is mgmﬁcaut either with

- 2200 or 500-mcL loop, replacmg a pomon of the acetomtnle with methanol may

resolve the problem

. Other markers such as CL 243, 997 {[mconmc acld, 2-(4-Lsopropyi-4-methvl-5-

oxo-2-imidazolin-2-yl)-], analytical grade, American Cyanamid Company, -
Agricultural Research Division, Princeton, NJ may be used 1f there is.
chromatography problern or interference mth CL 263 499. .
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