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. . DETERMINATION OF NAPROPAMIDE RESIDUES IN SOIL BY CAPILLARY GAS CHROMATOGRAPHY

1 SUMMARY/INTRODUCTION
This method is intended for determining hapropamide in soils at levels

: of 0.01 ppm to 5.0 ppm. Napropamide is the active ingredient in

_ DEVRINOL® Selective Herbicide, manufactured by ICI Americas Inc. Its .
structure is as follows: CH, O :

o 3
© 0—CH—C—N{CH,CH,),

Napropamide is extracted directly from-'soil with water and toluene.

The toluene extract is analyzed for napropamide by capillary gas
chromatography. T . R C T

=

!

2. . MATERIALS/METHODS

2.1 Apparatus .

: . 2.1.1 Gas gnfgmatdgrgph. Hewlett-Packard Model 5880A, equipped with _ .
- - : capillary splitless inlet, Hewlett-Packard Model 3673A automatic - - Sr
. : ~ sampler, nitrogen-phosphorus detector, and electronic integrator or .-

" data acquisition system. Any chromatograph giving equivalent
performance may be used. .

2.1.2 1 ection_Port Insert. Splitless inseft, 2 mm i.d. by 77 mm, Hewlett- , -
> Packard Part No. 18740-80220. - S e : _

2.1.3  Chromatographic Column. H.P. Ultra 2 (crosslinked 5 % phenylmethyl
. si11cong);.12 mx 0.2 mm x 0.33 . um thickness, or equivaient. ‘

2.1.4  Glass Bottles. . Four-ounce, wide-mouth bottles with aluminum foil-
Tined caps. . T ' - B : -

2.1.5 Syringe. 10, 100, and 500 microliter cépacities,"Hami1ton 701N, 710N,”
' 750N, or equivalent. ‘. e s :

2;1.6 Reciprocating Shakgf. Eberbach Corporation, Model 6016, or

_ equivalent.
2.1.7 Centrifuge. “TEC Internationa1,<Mode1'C1592,'orjequiﬁalent::‘ c ;' ; f
. ) . . ) LRI . . P . S . . i Y '.. ...‘
. . N . A ~ . we * . E..:‘:
o - o [ . .o . . I I .
) K . s ) - ’ ' e lo:ooo
— l : N a ,‘ .l - ’ i | | T o | . ‘. V.': 0-0::
.‘ . . . . P . . . ) LI venes’
_ ) ) o N : ssee
. i L . . . ' . I ..
oL . . c . . - , : ) . sese -
' ' YT} '



2.2
2.2.1

2.2.2

2.2.3

2.3
2.3.1

. Reagents

Solvents. " Toluene, Acetone, Nanograde®, or equivalent!

Napropam1d Ana1yt1caﬁ reference standard'napropan1de ' Ava1tab1e
from ICI Amer1cas Inc., 1200 South 47th Street, Box 4023, Richmond, CA
94804 0023 Attent1on Env1ronmenta1 Sciences Department Manager

Calibration and Fortif1cation So]utlon To prepare 'a 1000 pg/mL stock
- solution of napropamide, weigh to the 4th decimal place approximately
50 mg of primary standard of known purity into a 4-oz narrow-mouth
. bottle. Calculate the weight of solvent to add, based on the weight

of primary standard taken, the pur1ty of the prlmary standard and the
density of the solvent, as follows: o e

'S =" WxPxDx £
wnere " S =" the weight of so]vent to add (g),
: W= the we1ght of primary standard taken (mg std),
P= the pur1ty of the primary standard (mg a.i. /mg std),
D= the density of the solvent (g/mL),
Cand 4 =:i 1 = the required volume of solvent per mg of active.

1ngred1ent {mL so]vent/mg a:i.).

P

" Add the ca?culated weight of the appropr1ate solvent to the bott]e,

close the bottle with a polyseal-cap, and mix thoroughly to.dissolve
the primary standard. Use toluene (D.= 0.867 g/mL) for calibration

"solut1ons, and acetone (D = 0 792 g/mL) for fort1f1cat1on solutions.

To prepare working, calibration so]ut1ons, d11ute the stock ca]ibration
solution by weight with toluene to give 1.0, 0.1, and 0.01 ug/mL
solutions or other concentrat1ons as requ1red S

Dilute the stock fortificat1on solution by weight w1th acetone to g1ve
a 10 pg/ml solution, or other concentratlons as requ1red .

&na]xt1ga1 Procedure

Extraction. Weigh 25 g of thoroughly-mixed soil sample into a 4-o0z
wide-mouth bottie. Add 25 mL of distilled water and 25 mL of toluene.
Cap the bottle with an aluminum foil-Tined 1id and shake it on the
reciprocating shaker for 2 hours. Centrifuge for 10 - 20 minutes at-' .
2000 rpm to aid the separation of the phases. Remove the top S
(toluene) phase for analysis. Alternatively, use any convenient

' RR 90-005B ADD1: Page 8 -



2.3.2

2.4
2.4.1
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weight. of soil > 20 g, and extract with water and toluene in a .
so0i]:water:toluene wiv:v ratio of 1:1/2 - 1:1; confirm the validity of
the extraction method by analysis of fortified control sampies.

Fortification. Analyze unfortified and fortified control samples with.
each set of treated samples to demonstrate method recovery according
to the Quality Assurance SOP. For example, for 25-g samples, weigh 25
g of untreated contro) soil into a 4-oz wide-mouth bottle. Add 0.025
mL of the 10 pg/mL acetone fortification solution to produce a
fortification ievel of 0.01 ppm, or add 0.125 mL of the 1000 ug/mL
acetone fortification solution to produce a fortification level of 5.0
ppm. Add 25 mL of water, 25 mL of toluene and extract as above. If a
different weight of soil is analyzed, use that weight and adjust the
volume or concentration of fortification solution to give the desired
analyte concentration. Extract using the same volumes of water and
toluene as for the treated samples.

.-Instrumentation
" Operating Conditions. Follow the manufacturer’s instructions for

operation of the gas chromatograph and nitrogen-selective detector.
Use these parameters for the analyses or other operating conditions
that achieve equivalent sensitivity, reproducibility, and resolution.

"Iﬁ1et . . . Splitless insert, purge activated at
7 '9.5 min
Oven {qitial temberatﬁre ‘ 100° C
‘Initiai'time. ; | l.b min
_ Temperature pfpgrémmi&g réte 25° C/min
"Oven final ,t%mg - 15 min
Oven final temperaturé . l 240° C
Injector temperature | -, 2200 ¢
Detector temperature : / 300° C
Carrier gas ' - Helium.
Carrier gas pressure 23 psi - | ‘
" - Carrier gas flow . 2.4 mL/min.through column, 78 ml/mip. , .
’ - venped } - N 't
lnjéctjpn size , . 1.5 uL'- |



2.4.2

2.4.3

2.5

2.6

RR 90-005B ADD1: Page 10

Quﬁntitafion _ Peak height (external standard)

Under the above conditions the eluticn time of napropamide is 6.2

 minutes. See Figure 1 for typical chromatograms.

Calibration. The gas chromatograph is calibrated using the analyte
calibration solutions specified in section 2.2.3, Calibrate the
instrument using either the 1.00 or 0.10 pg/mL calibration solution.:
Check for sensitivity by analyzing the 0.01 pg/mL analyte calibration
solution. Check for response linearity by analyzing the 1.00, 0.10,
and 0.0]1 pg/mL calibration solutions. .

Analysis of Extracts. Inject the sample extracts using the same
conditions used for calibration. The identity of the analyte peak in
the sample chromatogram is assigned based upon the coincidence of
retention times (within 0.03 minutes) with those of the calibration
chromatograms. If the response of a peak identified as an analyte
exceeds that of the highest calibration solution, dilute the sample
extract until its response is within the calibrated range. Re-inject
the calibration solution after every two to four sample injections and
recalibrate as needed. Re-inject the calibration solution at
completion of the sample analysis. . e

Interferences -

No clean-up is required when this procedure is utilized as described.
However, extractives from soil occasionally.contribute peaks with .
retention times near that of napropamide. Satisfactory resolution can
usually be achieved with appropriate oven temperature manipulations or
column choice. Appendix A shows typical chromatograms. Analyze
extracts of samples from untreated plots to demonstrate the absence of
interferences from sample matrices, solvents, or labware. The

- chromatograms in Appendix A demonstrate resolution of napropamide from

several other compounds. The retention time of napropamide under the
conditions described is 6.2 minutes. R-25788, pebulate, fonofos oxon
and fonofos analyzed under the same conditions have retention times of
2.5, 3.1, 4.3 and 4.7 minutes, respectively.

Confirmatory Techniques

Unexbected positive results, as in untreated control or pre-
application samples, should be confirmed by other means, preferably by
GC/MS, MSD, or use of a second capillary column of different polarity.



2.7
2.7.1

-2.7.2
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-+ 4

Cang1atinns

Caiibration FactorS

F.=

where

the response factor for the ana]yte (ppm per e]ectron1c
unit), ca1cu1ated as follows:

C -
PxS§S

; -

C= the concentration of analyte in the ca]ibration
. solution {ug/mL}

Sl

'§ =. equivalent concentrat1on of sample 1n 1nJected extract

{g/mi)

P= the peak area or height (electronic un1ts) of the
L. analyte peak in the chromatogram of the calibration
' so]ution .

.F

Sample. The concentration of napropamide 1n the orig1na1u

samp]e is calcu]ated using -external standard method as fo11ows

where

pm =F X, R

'ppm = the amount of .analyte in the 5011 in parts per

million,

. R= the peak height (e]ectronic unlts) of the ana]yte peak

and

. in the chromatogram ‘of the samp]e extract;

F = "-the response factor for the analyte (ppm per
‘electron1c unit), ca]cu1ated as described above

Note for the above external standard calculations, equal vo]umes of
" both the extract ‘and the calibration solutions are- injected.

"Averaged response factors obtained from injections of calibration

solution before and after injection of sample extracts may be used for

calculation of the analyte concentration in the sample.

'



3.1 -

3.2
3.3
3.4

3.4.1

3.4.2

'RR 90-005B ADD1: Page 12

" DISCUSSION .

ecisi d_Accurac

_Fortified soil samples were prepafed as described dﬁder'2.3.é and’

analyzed accord1ng to the method to establish accuracy. As Table ]
shows, recoveries from 4 samples .fortified from 0.01 to 5.0 ppm ranged
from 98 % to 116 % with a mean recovery of 105 %.

The precision of the method depends on variatlons in extract1on, and
instrumental analysis. The variations in extraction and. instrumental
analyses can be evaluated from the data obtained during analyses of

fortified samples. Each sample extract was analyzed in tripiicate to

provide information on instrumental precision; the data are given in
Table 1. .The average coefficient of variation, CV (CV = 100 x
standard deviation/mean), for three injections was 4.4 %. The overa11
coefficient of var1at1on, Cv, for 12 determ1nations was 4.6 %,

Limit. of Detection -~ : o g o i

The detection limit of the method {s 0.01 PPM a§ determined by

‘fortifications at the 0.01 ppm level with & - 7. ¢cm peak‘heights.

Al

Ory Weight Basis

This method determ1nes the res1dues on an as- rece1ved basis. If it is

desired to express the values:'on a dry-weight basis, compensation is
necessary for water present in the sample. Percent moisture can be

determined by drying a subsample at 105° C for 24 hours.

 safety Precautions

Toluene, Acetone. Flammable. Avoid contact with skin and c]ofhihg.
Avoid breathing vapor, work in well ventilated area. :

. Napropamide. Avoxd contact w1th skin and c1othing HWork in well

ventilated area. Wash with soap and water after any accidental

lcontact.

CONCLUSIONS .

. The method is spec1f1c for the ana]ys1s of napropamlde in soil. Only

readily available laboratory equipment and reagents are required. The*

" analysis can be completed by one person in an eight-hour period if an
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adequately homogenized sample 1s available. Untreated and fortified
untreated samples should be extracted and analyzed with each set of
samples to demonstrate absence of interferences and adequate recovery.
If determination of napropamide at a concentration other than 0.01 ppm
to 5.0 ppm is required, suitably fortified samples must be ana1yzed to
validate the method at that concentration.
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This is to certify that this is a complete and unaltered report
prepared by the Analytical Section, Environmental Chemistry
~ Department, of ICI Americas Inc., Western Research Center.

W ot
K. W. 0tt, Consultant
1200 South 47th Street
Box 4023 '
Richmond, CA 94804-0023
(415) 231-1000

- APPROVALS:

[0\ flanm,
Robert J. Blgsey, Ph.D. o/
-Environment

i Soo

Chemistry Supgrvisori

~ Date ,

‘Date 1
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FIGURE 1.

SAMPLE CHROMATOGRAMS FOR NAPROPAMIOE IN SOIL
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