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_ DETZRHINATION OF MOLINATE RESIDUES IN SOIL BY CAPILLARY GAS CHROMATOGRAPHY :
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SCOPE

T™his method is intended for the datermination of molinate residues in soil
at levels aof Q.05 PPM or graatar. '

SUMMARY

A sample bf soil {s slurried with watar ang then extracted with taluené.
The resulting extract is analyzed directly by capillary gas chrcmatography
with nitrogen-specific detaction. :

INTROOUCT 0N
volinate is S-ethyl hexahydro-l-ﬂ-azepine-l-carbathioate. the accive

ingredient in ORORAM® Selective Hernicide. Molinate has the following
structure:
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IV. APPARATUS AND REAGENTS

v.

A. Apparatus

1. Gas Chroratograph. Hewlett-Packard Madel 5880A or equivalent,
equipped with a nitrogen-phosphorus datector..

2. Gas Chromatograchic Caoillary Column. Fused silica construction,
crosslinkad methyl silicome, 12 meter x 0.20 mm i.d., 0.33 um
coating. Available from Hewlett-Packard. ) '

Jd. Glass Sottles. Efght-ounce, widu mouth bottles with alminum foil
tned caps; dne-ounce, narrow mauth bottles with Poly-seal caps.

4. Syringe. 10 ul, Hamilton Ho. 7Ol or equiialent.

S. Reciorocating Shaker. £bersach Carporation, model 6010 or equiva-
ent. ‘

6. Centrifude. IEC Internaticnal, modal 1382 or equivalent.

8. Reaqents

A. Extracgion

1. Solvents. Toluene, Hanograde® or acuivalent. | -,
2. Sodium Sulfate. Anhydfous. reagent grade.

3.‘ Molinate, AnalyticaT reference-stancard molinate. Available from
Jtaurter Chemical Co., 1200 So. 37:h Street, Richmond, CA 94804,

4. Molinate Calibration Salutien. Prepare solution containing SO
rg/mL mol1inate. : Lo
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PROCEDURES e

!

Weigh 50 g of thoroughly-mixed soil sample inco an 8-0z wide mouth
bottle. Add 100 mi of disti}led water, cap with aluminum foil 1ined
1id and shake on a raciprocating shakar for 30 minutes. Remove cap
and add SO mL tolyene. Replaca cap and shake for an additioral 60
minutes. Centrifuga for 5 minutes at 2,000 RPM to- aid separation of
the phases. Remgve the top (toluene) phase with a disposable pasteur.
pipet and place in a l-o0z Poly-sealed bottle. Add a layer
{approximately 0.5 &) of sdaium sul fate, cap bottle and save for ana-
ysis.
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g. Gas Chromatoarachy

Use the follawing conditians for a Hewlett-Packard 5380 chrematograph
equipped with the specified capiilary column. ‘

Oven temperature: 90°C for 1 min, then programmad to
160°C at 25°C/min

Detector temperature: 300°C

Carrier flow: .2 m. hel fun/min
Injection mode: splitliess, 220°C
Aliquot injected: 2.0 ul

Retenticn time: approx. 4.4 min

2. Calibration

Make several injections 2.0 ul of SO ng/mL calibration solution,
to establish a stdble response. The HP 5830 data system will
record retention times. Either determine peak heights manually or
usa an on-line data system to record responses.

3. Analysis of Extracts

Inject 2.0 ul of the extracts from the control (untreated soil),
fortifications, and treated samples. Measure and record the
responses of the peaks coincident in retention time with the peaks
produced by the calibration solution injected above. 6 Reinject the
calfibration solution after every fourth or fifth injection of
sample extract, and after all samples have been analyzed, to

assure that instrument response is stable. If an extract is found

"+0 contain molinate at a detectable level, prepare a response
curve using calibration solutions that bracket the estimated
concentration range. L )

VI. - CALCULATIONS '
A. Calibration Factors
Ohtain a calibration factor, F, as follows:

F (ng/cm) = _C%L

where C = éoncentraﬁion of analyte in calibration solution, ng/ul
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1 = volume of cal jbration salutton injected, ul
H = peak height in cantimeters.

Alternately, an on-1ine data °system may be used for calibration.

8. Analyte in Samole

Yith the appropriate calibratian factor, F, calculate the con-

centration of the analyte in the original sample as follows:
Concentration (PPM) = F x 8
1 x4

where F = cé:Hbrat'ioﬁ fac=ar, ng/cn
B = peak height frem sampt2 extract, cm
T = volume of extract injeéted, ul
W = mg soil/aL tolu_éne extract.

preferably, use an average calibration factor from calibration soiu-
tions that brackat the samples analyzed. :

VL. DISCUSSIGH

A.

{nterferences and Clean-up

Bo clean-up 1S required when this procedure is utilized as described.
However, extractives from soil occasionally contributs peaks with
retention times near that of molinate. Satisfactory resolution can
usually be achieved with appropriate oven temperature manipulations.
Figure 1 shows typical chromatograns.
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. Ory Weiaht Sasis

. This mathod detarmines the residues on an as-received basis. If it is
- desired to express rhe values on a dry-vweighi basis, compensation ‘is
‘necassary far water present in the sample. Percent moisturz can be
determined by drying a subsample at 105°C for 24 hours.

y1Il. REFERENCES

\RC Laboratory Notebook 9661, pages 9-26, 28-31, 43-46.

KRC Laboratorv Notebook 9772, pages 6,11.
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1X. SAFETY PRECAUTIONS

iR R A

Toluene

. Flammable. '
Avoid contact with skin and clothing. :
Avoid breathing vapor; work in well ventilatad area. - ’

B. Molinata

Avoid cantact with ekir and clothing.
work in well ventilatec area. _
Wash with soap and water after any accidental coatact.
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