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CSCOPE . L e .

This method 1s intended for determining napropamide in water. ‘Napropamide )

is the active ingredient in DEVRINOL®, selective herbicide manufactured by .
ICI Americas, Inc. The method has been validated for water concentrations

of napropamide between 0. 1 and 10 Hg/L’ (ppb, wlw) ] -

i

SUMMARY . ¢

1

Tr . - R EN 7 " 7-.“ -7- o
~ A sample of napropamide-containing water is extracted directly with
" toluene. The toluene portion is analyzed for napropamide by gas chroma-
i tography with nitrogen- phosphorus detect1on. - e e S

\

'INTRODUCTION L 3 T

. ™.
s .

Napropamide is NiN-diethyl-2- (1 naphthenyloxy)propionamide (9CI) 5-E<:

_ '1. Gas Chromatograph. Hewlett-Packard Model S880A, "equipped with
< capiliary sp]iE%ess inlet, Hewlett-Packard Model 7673A automatic.

=¥« sampler, nitrogen- phcsphorus detector, and electronic 1ntegrator
. or data acqutsition system. . .', . .

2. -InJect1cn Port Insert. Sp11t1ess 1nsert 2 mn i. d. by.?f nm,"
i Hewlett Packard Part No. 18740 80220. .
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3. ‘Chromatographic Column. Bonded, fused-silica capillary, 12 m x
+ 0.20 sm {.d., 0.33 micron film th1ckness. cross-T1inked methyl
silicone HP-1, Hewlett Packard Part No. 19091 60312 .

4, Pipets. Serolog1ca1, capacity of 10.0.mL.

fsg Bottles. Narrow-mouth, 2 0Z., with poly- -seal caps

kv

6. Syringes. 10, 100, and 500 m1cr011ter capac1ties, Ham11ton 701N,
710N, 750N or equivalent. S -

" 7. separatory Funnel. 1000-mL capacity with PTFE stopcock and
-+, stopper. .

8. Volumetric Flasks. Capacity-of_lﬂo mL.

9. -Graduated t;ynnder. 1000-mL capacity.

'Reagent - ': -; - ;‘.
1, Toluene. High purity, tested for the absence of 1nterfer1ng
. 1mpur1t1es. ‘ .

L 2. Acetone.. High purity, tested for the absence of 1nterfer1ng
- 1mpur1t1es.

3. water. Defonized produced by M1111pore M1111-Q or simi]ar systemf

¥

4. Napropamide Standard. Available from ICI Americas, Inc., 1200 S.
' 47th St.. Box No. 4023, Richmond Calif. 94804- 0023.._ C

5. CaTibration Solutions.‘ Prepare a stock calibration sqution by L
weighing 100.0 mg of napropamide standard into a 100-mL volumetric .
flask; dilute to volume with toluene. This stock solution con- .. -~ :
tains 1000 ug/mL of napropamide. Calibration solutions of 1.0,
0.10 and 0.01. yg/mL are prepared by dilution of port1ons of the '
stock calibrat1on solution thh toluene.

6. Fort1f1cat1on-So1ution. Prepare a stock fort1f1cat10n so1ution by
. welghing 100.0 mg of napropamide standard into a 100-mL volumetric
flask; dilute to volume with acetone. This stock solution con-

tains :1000 pug/mt of .napropamide. " A fortification solution of 10
ug/mL is prepared by dilution of a portion of the stock calibra-
tion solution ‘with acetone. - g

Ay
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Extraction S “» S P Lo

1.

- Hater Samples - Laboratory Extraction

'Preparation of Fortified Samp]es

_ Fortify 1000-mL portions of water samples, measured with &

graduated cylinder, with the acetone solution of napropamide. Add

+10.0 pL of the 10 ug/mL acetone solution to produce 0.1 pg/L of

napropamide in the fortified solution. Similarly, add 100 ulL and
1000 uL of the acetone solution to produce fort1ficat1ons of -

1.0 pg/L and 10 ngL. respect1vely.

LR T

Heasure 1000-mL water sample in a graduated cy]inder and transfer
the contents inte a separatory funnel. Add 10 mL toluene to the-

. funnel containing the sampte, stopper the funnel and shake it
" vigorously for .approximately 2 minutes. Allow the phases to

separate, drain and discard the aqueous {lower) phase. Drain the

| “‘toluene layer into a 2 oz. narrow-mouth, bott]e conta1n1ng

anhydrous sodium sulfate.

-Gas Chromatographic Cond1t10ns

Follow the manufacturer's instructions for operation of the gas -
chromatograph and nitrogen-selective detector. Use these additional ’

parameters for'the analysis.

Inlet ' _ Splitless insert
Oven initial temperature 1100°C L
‘Inftial- time . . 0,50 min

Temﬁératyre-programming'rate 30°C per min ~ - ' e

Oven fifial temperature '220°C o o
Ovenﬂfiﬁai time S 10 min L
injéctdF temhereture 2 b é2b°C

Detector temperature o . 300°C _L- Co -. Iﬁ
Carrier gas R ‘ll,' Hetiem R ‘ .
Carrier gas pressure_ _ o _20 p51 (140 kPa) --l _

| Carr1er f1ow - ’ . L 7 m through column, 65° mL vented
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Injection size . _'f 4 uL

B - - v - - t o &

A

' Quantitation B ; Peak area (external standard)

' '.‘

. minutes. See Figure 1 for typical chromatograms._ :

. o i

Under the above: conditions the e}ut1on t1me of- napropamide 1s 5.58 '

-

Cal1brat10n e . Cow .
The gas chromatograph is ca\1brated using the napropam1de ca\ibration
-solutions' specified 1n section IV.B.5. 'Calibrate the fnstrument using
‘either .the 1.00 or 0.10 yg/mL calibration solutions. Check for sen- )

sitivity by amalyzing the 0.01 ug/mL napropamide calibratfon solution. > -

- Check -for response linearity by‘analyzing the 1.00, and 0.10 yg/mL

" calibration solutions. Under the conditions specified, the instrument

'D,-

CALCULATIONS

) Vg = Volume of toluene mL

:‘1 Volume of aqueous sample mL

-should exhibit a linear response within 10 %, i.e., the ratios of con-
.centration over peak response. for each calibration so]ution should:.
agree to with1n 10 % oo

BN . 1 . . .
A “@ N SN . [

Analxsis of Samp1es o LTt _:;

e

‘ Inject the samp?e extracts using the same conditions used for ca11bra-.

- tion. -The identity of. the napropamide peak in the sample chromatogram -
is assigned based upon the coincidence of retention times (within 0.03
sminutes) with those of the calibration chromatograms. If the response-
of a peak fdentified as an analyte exceeds that of the highest calibra-

tion solution, dilute the sample extract until 1ts response is within e

“the calibrated range. Reinject the calibration solution after every
“two to four.sample injections and recalibrate as needed.- .Reinject the
cal1brat10n solution at completion of the samp1e ana]ysis.

R R

Cal 1brat1on Factors '

Calculate a factor as follcws '-.; I ;_‘;;t,::
Conc. Calib Solution (pg/mL) =~ =
F (ugIL) o SRR T o weme
. ) Extract Ratioc ° . ... . .
where Extract Ratio B eme- : o
. : Vz :

£

Lo e

" . . . e
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Using. the amounts specified abobe. i. é., 1000 mL and V2 = 10,0 mL,
" . the extract ratio is 100. With various ca}ibratton,solutions, the o
Lo - following factors. were calculated:- -~ o L e e

~-"* % ‘calibration-Solution Factor = .Y

wm. inpgfmbo oo T - el PR
1.00 10.0
. 0.10 1.0 .,
’ E 0.01 0,10 v ~ ‘
B. Analyte i Sample o A e ;.f,
1

The' concentration of napropam1de 1n the origina] samp1e 15 calculated
using external standard method as follows: .

R o Samp]eiﬂespon3g1-~ PR PR R S
- Napropamide (pg/l)) = Factor' X -----ccccomomemmucaa =+ & e
P LTt "Calibration Response - © . .- e

. , : i - - e
- n . K H .._ b -

. Do R N o
RespOnse = peak area (counts) or peak he1ght (cm) SRR N

Note for the above external standard ca1cu1at1ons, equal volumes of' g

both the extract and the calibration so]utions are 1njected.. K

A
o R ot . RS . . . DT ey
v,
A )
s
7l
-
3 N ¥
t »
+ 1. , {
- i
. . P
Y
3 v . , R . .o
. : .
- hY
“
.
- “ q f
-
v
Yot "
! r
¥ .
T
n -
s - ¢ L H - . -
! M -
' D
. - RN - -
"
v
’
. e e VR
.. .
" T & Wt
.



- RRC 88:09 ADD1: Page 12

." C.. Interferences - ' o .
| 'This method is subject to interferences due to its low detection limit
and use'of nitrogen-phosphorus detector. Positive results should be:

. confirmed by other means, preferably by GC/MS, MSD, or use of a. second
cap111ary column of greater polarity.

‘VIII. REFERENCES

1. WRC notebook5° 11235-11, 12, 13 Ce i
o M13:88-09

IX.  SAFETY PRECAUTIONS A

.nA. To1uene and Acetone

Flannmb1e .

Yapors harmful-

Avoid contact with sk1n and c]othing L,

Use with proper ventitation; avoid breathing vapor- - .

'B. Nagropam1d

- Avoid contact with skin and cloth1ng
- Use with proper ventiIation avoid breathing vapor





