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2 STUDY OBJECTIVE

The aim of this study was to validate the analytical method described in the Standard
Operating Procedure CEM-3564/draft. This method has been developed at CEMAS for the
determination of residues of methyl isothiocyanate (MITC) in ground water to a limit of
gquantitation (LOQ) of 0.1 ug/L.

3 MATERIALS / TEST SYSTEM
3.1 SPECMENS

Fresh ground water was taken from a well in Fawley Lodge, Henley-on-thames. A unique
sample number (CCON/038/002) was assigned to the water specimen to track it during
receipt, storage and analysis. On receipt the specimen was stored at approximately
4°C.

The water specimen was GLP characterised at CEMAS. i

The pH was determined using CEMAS Standard Operating Procedure CEM-3373
“Determination of the pH of Water, Soil and Sediment Samples in Water and/or Salt
Solutions (0.01M Calcium Chleride, 0.1M Potassium Chloride, 1.0M Potassium Chloride}”.

Silt content was determined using CEMAS Standard Operating Procedure CEM-3385
“Determination of Particle Size Distribution in Water — Fractionation/Sedimentation
Method".

Total Organic Carbon and Dissolved Organic Carbon was determined using CEMAS
Standard Operating Procedure CEM-3396 “Determination of the Total and Dissolved
Organic Carbon, fnorganic Carbon and Carbon in Water". The dissolved organic carbon
was determined as the sample was filtered through a 0.45um filter.

Total hardness was determined using CEMAS Standard Operating Procedure CEM-3080
"Determination of Total Hardness by EDTA Titration in Water”.

Results of the GLP characterisation were as follows:

CEMAS Specimen Reference: Analysis Results
CCON/038/002

- (Well at Fawley Lodge. Henley-on-
thames)
pH ! 7.4
Silt Content <1 mg/L
Dissolved Organic Carban 0.41 mg/L
Total Hardness (EDTA Titration)_a§ -
CaCO, o 291 mg/L
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1 INTRODUCTION

This SOP describes the procedure for the determination of metinyf iscthiocyanate
{MITC! in ground water samples by sweeping the headspace fram a2 septurn
capped vial inte a gas chromatograph-mass spectrometer (GC-MS). During
validation, this method gave typical linearity correlation coefficients of »0.995 and
mean recoveries of between 70 and 120%. The limit of quantification {LOQ} has
been estabiished as G.1 ug'L.

2 PRINCIPLE

Water samples {10 mL) ar2 pipetted intc a 20-mL headspace vial. Sufficient
sodium chioride is added to saturate the solution. The vial is immediately septumn
capped. The target analyle is encouraged into the headsparce {vapour phase) by
warrming and agitating the vial in a headspace oven The headspace in the vial is
then swepl into a sample loop cornected to the GC inlet, The analyte is detected
using capitary gas chromatograghy with mass-selective detection. Quantitation is
perdformed by the external standard method using calibration soiutions prepared
coneurrently with the samples.

31 MATERIALS AND EQUIPMENT
The followng list details the materials and equipment that were used for the

vatidation cf this method. Common laboratory supplies are assumed to be readily
available and are, therefore, not listed.

Headspace vials {20 mL) Agiient Cat. No. 5182-0837
Headspace vial septa Agient Cat. No. 9301-0718
Headspace crimp caps Agilent Cat. No. 9301-0721
injection Paat lirer Cat. No. 5181-8818

Headspace vial crimper Agiient

Eppendorf Pipetter, air displacement, single channel with variabie
volume disposable piastic tigs

Gitsor Microman pigpettes and tips, available from SLS

GC-MS30 system (see Section 7)

Headspace sysiem {see Saction 7}

4 REAGENTS AND SQLUTIONS
4.1 REAGENTS
Methanaol

Deicnised water
Sodiurn Chioride

Page 2 of 23







CEMR-5667
Page 32 of 53

CEMAS

S0P No. CEM-3564/001

5 SAMPLE PREPARATION

5.1 Inciude atleast ane control and two procedural recovery samples with each
analylical batch using groundwater known not to contain  methyl
isothiocyanate. The procedurai recoveries should be prepared AFTER the
samples (see Saection 6).

5.2  Add 5 g of scdium chloride to a hesdspace vial.

513 emove samples from the refrigerated storage immediately before
anaiysis. Do not allow them tg warm up.

5.4 Accurately transfer 10 mL of sample into the headspace vial. Procedural
recoveries shoud be fortified at this stage (see Section 6).

5.9 tmmediataly cap the vial tightly with a septum crimp cap.

56  Transfer the vial to the headspace carouse! for analysis.

It is recommended to analyse the samples the same day of the extraction.

6 CALIBRATION STANDARD & PROCEDURAL RECOVERY PREPARATION

Calibration standards should be prepared afier the samples have neen transferred

to headspace vials and capped to avoid any possibility of cross-cantamination.

6.1  Allow the fortification and calibration solutions to warm to room
temperature,

6.2 Add 5 gof sodium chlgride to a headspace vial.

8.2  Accurately pipette 10 mL of deionised water that has been cnoled 1o 4°C
into the headspace vial for calibration standards,

6.4 Accurately pipette 10 mb of groundwater that has neen coolad to 4°C into
the headspace vial for the procedural recovery samples.

6.5 Accurately pioette 10 mL of ultrapure water thai has been copled tc 4°C

into the headspare vial for the caiibration standards.

Fortify the water with 5 pL of the approprate forlification solutian {432}

Forify ina water with § uL of the appropriate calibration sulution (4.2.2).

Immediately cap the ial tightly with a septum crimo cap.

Traasfer the viai v the headspase carousel for analysis.

S oo o
Liapa - R R my]

7 INSTRUMENTATION AND OPERATING CONDITIONS
7.1 GC instrument: Agilent 6890 series gas chromatograph
s GC Column:

DB 624 30 m x 0.25 mm x 1.40 um film. (Quantitation)
RTX-35 Amine 3¢ m x 0.25 mm x 1.0 um film (Confirmation)

= QOvan
« [mitia! tgrnperatura: 56*C
= india time: 5.00 min
* Ramd: 15°Chmin to 100°C thon 35°Cimin to

200°C and hoid for 1 min
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& ANALYSIS AND CALCULATIONS

. Using a calibration standard inject aliquots of an appropriate concentration o
ohlain a reproducible response before proceeding.

» Eracket samples with calibration standards (0.03 ng/mL o 13 ng/mL}. The
cafibration showld have a2 minimum of 5 points and all samples should be
within the calibration range.

Prepare an appropriate calibration curve by plolting peak area versus
concentratior expressed in ng/mlL. Using appropriate regression anatysis.
determine the equation of the line and the coefficient of determination ().

For examole;

if using linear regression, generate the following equation:

¥ = mx

y = pealk area

x = cancentration in ng/mL

Calculate the resicue in the axtrach:

Rasidue {ng/mb} = peak area
m

Calculate the residue in the sample:
Residue (pg'l) = Residue in extract {(ng/L; + Sample conc, {miLimt)

The extraction efficiency of procecural recavery specimens shiouid be determined
as follows:

% Recovery = Resdue_jn sample {yg/L) - Residug in contral (ugil} » 100
Farifization tevel (fug/L}

8 VALIDATION

The mathed was validated ir the CEMAS Study CEMS-5667

9.1 Linearity

At least eight vatcn standard sulutions were propared Qver a range of
concenteations. The detector response for GC-MS was plolten against standard
concentration. The lowest concantration injected was at 30 % of the LOQ of the
methed (003 ng/mlL based on a 1.0 mL/mL final sample concentration). The
highest concentration level injected {10 ng/ml} was at leas: 20% higher than the
10 x LOQ fortifications.
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9.2 Specificity

The anaiylical methnd developad far the determination cf the mathyt isothiocyanate
in gound water has baen shown to be highly specific due to the instrumentation
used {GC-MS). A confirmation to the primary datectien {m/z 73) was used by
menitortng ar additicnal fragment ion imdz 72) using DB-624 GC zolumn. Another
coiumn with differgnt staticnay phase {RTX-35 Aming) was also used for
confirmation of the comacund identily and it was quantiatively ronitared |7z 73
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