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METHOD FOR DETERMINATION OF OXAMYL
' AND METHOMYL IN GROUNDWATER

1 SCOPE AND APPLICATION — This procedure describes & high  ~
performance thin-layer chromatography (HPTLC) method and a mare .

. specific high performance liquid chromatography (HPLC) confirmation

~ method applicable to the determination of methomyl [N-{((methylamino)-

carbonyl)oxy) ethanimidothioic acid, methyl ester] and oxamyl {2- :
(dimethylamino)-N-(((methylamino)-carbonyl)oxy)-2-0x0-ethanimidothioic
acid, methyl ester] in groundwater (structures are shown in Figure 1).
Both procedures allow determination of these analytes at 0.1 pg/L or lower
levels ae specified in EEC directive 80/778/EEC in water. '

Single-laboratory method accuracy and precision data have been
determined for these pesticides: _

; ‘ : . Molecular Chemical Abstracts Service
Oxamyl - ' C;HigNgO3§ . 23135220
Methomyl . =~ CgHjgN202S . 16752-77-5

. 2. SUMMARY OF METHOQD -- Pesticides afe extracted from vs'r'ater by solid

phase extraction (SPE). Two methods are available for detection and
quantification of analytes: a multiresidue screening procedure and a more
specific confirmation method to determine individual analytes.

2.1 SOLID PHASE EXTRACTION -- A measured volume of ;

L groundwater of approximately 1 L is passed through a cartridge -
containing 5 g of C-18 adsorbent. The cartridge is dried, and the
‘pesticides are eluted with acetonitrile.” The extract is concentrated
to a final volume of 100 to 300 uL. o ' '

2.2 SCREENING METHOD -- The screening method is based on
HPTLC using automated multiple development (AMD) to enhance
the separation of compounds on the plate(1). Half of the sample
extract is applied to the plate as a narrow line using a sample

' application apparatus. The developed plate is analyzed by
uliraviolet (UV) reflectance detection at different wavelengths.

) 23 CONFIRMATION METHOD -- Reverse phase HPLC -
conditions are provided for confirmation of analytes in the sample
extract. Analytes are separated using isocratic solvent conditions

- and are detected using an ultraviolet (UV) detector.

-
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.- All spemﬁcatlons are suggested

Catalog numbers are included for illustration only.

3.1 GENERAL LABORATORY EQUIPMENT

311
312

' ’._3.'1.3
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315
316
3.1.7

' 3.1.8
3.19

'3.1.10

3.1.11

3132
3.113

3114

3115

3.1.16 .

3.1.17

Balam:e “analytical, capable of accurately wmghmg to the -
pearest 0.0001 g.

Volumetric ﬂasks - glass, different sizes from 10-mL to
1000-mL. .

Sample storage bottles - 1-L, amber glass, w1th grou.nd
glass stoppers.

Solution storage bottles - glass, various sizes with PTFE-
ﬂuorocarbon-hned sCTew caps

~ Microsyringes — various sizes.

pH meter — electronic.

Chromatographic chambers -- glass, approxunately S
200 mm x 100 mm x 200 mm. -, . S

~ Oven -- capable of heating to 120 £5°C.

| Cover plates - glass, 100 mm x 200 mm_ -

Jar - glass, approximately 500 mm dxameter or larger, for
short-term storage of cleaned TLC plates.

Centrifuge tubes ~ 16-mL glass, comcal graduated in
0.1-mL umts

Cruc1ble -- porcelain, apprdximate]y 100 mL o | g

Desiceator -- approximately 500 mm dlameter or larger
capable of receiving up to 14 crucibles.

.ReactiViaJ -- 3-mL or equiva]ent

Evaporahan apparatus — for evaporation of organic extracts

under a pitrogen strm (P:erce Sx]l) Vap Evaporator or
eqmvalenn _ '

Oven -- muﬂle, capable of heatxng to appronmately 500° C
Magnetic stirrer with. stirring bar.
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SOLID PHASE EXTRACTION — equipment consisting of a sample
reservoir, tubing, cartridge filled with SPE material, peristaltic
pump, and waste container (Figure 2). For conditioning the 5 _
cartridges, additional conventional SPE manifolds are suggested.

323

322

323

- 3.24

'3.25

3.2.6 .

32.7

' 3.2.8

3_2.9

Semple reservoir — 1-L, amber glass with screw cap which
bas at least two passages for tubing (MERCK solvent bottles
with MEBCK adapter S 40 for direct withdrawal of solvents
for HPLC, Part No. 9996 or equivalent). One passage is

fitted to the LUER cone of a 5-mL hypodermic syringe body

filled with granulated charcoal (MERCK, Part No. 2514 or
equivalent).

Tubing -- PTFE, 2.4 mm LD. x 3.2 mm O.D. The tube must

fit tightly in the other passage of the sample reservoir screw -
. cap. S S ,

Tubing eonnections -- leak-tight connector system and
LUER adapters, female and male [Omnifit system
(Macherey & Nagel) or Latek's system (Latek) or
equivalent).

Cartridgs adapter -- PTFE, outer diameter fitting into the

. top of the zlass cartridge, axial boring with LUER female

dimensions (custom manufactured — ‘shown in Figure 3).

Cartridge for SPE material -- glass hypodermic syringe
body, 10-mL volume, 14 mm L.D. with concentric LUER
cone. The cone may be constructed of either glass or metal
(Fortuna Type Optima or equivalent -- shown in Figure 3).
To prevent SPE material from pouring out of the cartridge,
the material is covered at both ends with 14 mm diameter
glass fiber filters (Macherey and Nagel Type MN 85/200). - -

Peristaltic pump -- mu.ltich.anne‘l,.'r.:onhectéd to the eluate "' i
side of the SPE cartridge(s). Each channel is adjustedtoa .

-flow rate of approximately 1 mI/min (Ismatec Type IPN-16

or equivalent).

- Waste container — drain or plasti:- barrel of suitable size. i

Cartridge conditioning — SPE manifald with capacity for
several commercialiy-available SPE cartridges (Baker,
Supeles, or equivalent).

Drying apparatus for SPE cartridges ~ device to divide a
stream of nitrogen into different channels leading into the -
top of loaded SPE cartridges to blow off water remaining .
after sample application. For this purpose, an apparatus

7.
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was manufactured from 30 mm diameter glass tubing, six

- 5-mm to 3-mm cones, and a Quickfit tube adapter, The =
adapter is connected to a nitrogen tank with 7 mm O.D.
PTFE tubing. The cones connected to the glass tubing are

attached to flexible 250 mm long x 2.4 mm 1D, PTFE tubes.: . - -

. _The other end of the PTFE tubing is attached to LUER cone
" adapters. The drying apparatus is shown in Figure 4.

HIGH PERFORMANCE THIN-LAYER CHROMATOGRAPHY
APPARATUS -- HPTLC equipment consisting of a semiautomated ,
apparatus to apply the sample on the TLC plate, an AMD '
apparatus, and a computerized UV/VIS scanner (Figure 5 and

 Table 1).- -

3.3.1 Sample applicator — to apply a predetermined volume of . .. .
- sample solution on a TLC plate. The sample must be e
applied as a narrow line a few millimeters in length -
defined as the “starting zone". The length of the starting
zone and its position on the plate must be adjustable. '
Solvent must be blown off during the application procedure
(Camag Linomat IV or equivalent). - L .

3.32 AMD apparatus - capéble of multistep development of TLC

- plates and capable v changing the polarity of the mobile
. phase automatically during each step of the multistep = .
development (Camag AMD System or equivalent). . " ..

".3.3.3 UV/VIS scanner - for detecting analyte ba.ﬁds on the

- developed TLC plate at different wavelengths. The scanner
must automatically scan a given number of tracks on the -
TLC plate (Camag TLC Scanner II or equivalent).

.. 334 " Data ;sysbem — capable of collecting raw déta.ﬁ'om the

UV/VIS scanner, calculating resultant peak sizes,
overlaying a selected number of scans at different . - -
wavelengths, and plotting the chromatograms as L
multicolor diagrams [Hewlett Packard HP 300 Workstation
with HP 9122 disk unit, HP 7474A plotter and Camag

- Bvaluation Software 86 (FIP 310) revision 7.04 or equivalent].

~ HPLC APPARATUS . _.
. 34.1 Iagh Performance Liguid Chromabogfaph (HPLC) -- systém |

capable of injecting 50-uL aliquots and performing isocratic
c}uoma_tography at a constant flow rate. . @ :

o 3.4.11 Coluin.n - 250 x 4.6 mm f.b; étainless steel packed
vi_r_it.h 5 pm Du Pont Zorbax ODS, or equivalent.

. -8-
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3.4.2 Detector -- ultraviolet absorbance (Kratos Spectroflow 757 or
equivalent).

34.3 Data system — capable of collecting raw data from the HPLC
- instrumentation and calculating resultant peak areas or -
.. peak heights. . -

344 TFiltration Apparatus

3.44.1 Macrofitration — to filter mobile phases used in
HPLC. Recommend using 47 mm filters -
(Millipore Type HA, 0.5 pm for water and

Millipore Type FH, 0.5 pm for organics or -
equivalent).

' 83442 Microfiltration — to filter samples prior to HPLC
. analysis. Use 13 mm filter holder (Millipore -
stainless steel XX300/200 or equivalent) and

13 mm diameter 0.2 pm polyester filters . . .
/‘(Nuclepore 180406 or equivalent). - .. .

. 845 Syringes and Sjringe Valves -

3451 Hypodermic syringe ~ 10 mL glass with Luer-Lok
' ' tip-. o

- 3.4.5.2 Sjrringe valve — three-way (Hamilton HV#-3 or -
"~ equivalent). : .

. 3.4.5.3 Syringe needle -- 7 to 10 cm long, i7-g‘auge, blunt

4.1

4.2

4.3

‘solid NaOH in 1L of reagent water.

REAGENT WATER -- Reagent water used to generate the data in
this method was generated using an apparatus which =~
automatically applies different water purifying processes such as
reverse 0smosis, ion exchange, microfiltration, and adsorption of
organic material (Hewlett Packard HP 6614 Water Purifier or

eqaivalent).

SODIUM CHLORIDE (NaCl), CRYSTAL -- Heat treat 100

-g portions
contzimed in a crucible in a 500_C oven for a minimum o

f six hours

(ideally overnight) to remove interfering organic substances.

SODIUM HYDROXIDE (NaOH) -- 1 M-Prepare by dissolving 40 g

-9.-
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- 0.1 M-Prepare by diluting 100 mL

of 1 M HC] (Merck Titrisol) to 1 L with reagent water.

'ACETON.ITRILE, METHANOL; DICHLOROMETHANE, AND
ESOPROPANOL -- Distilled-in-glass quality [Promochem '
M=ilinckrodt) Nanograde or equivalent]l,. = - .

. ",FORMIC ACTD —na quality 98-100 pércent [Merck; Part No. 264].

AMMONIA SOLUTION — 25 percent [Merck, Part No. 5432],
STOCK STANDARD SOLUTIONS (1.0 mg/mL) - Stock standard

procedure outlined below. Thes

. solutions are prepared from pure standard materials using the

e stock standard solutions can be

used for both the screening method and the confirmation method. -

481 Prepare stock standard

solutions by accurately weighing

approximately 0.0100 g of pure material (compound purity

18 certified at 296%). Di

ssolve the material in a suitable

solvent and dilute to volume in a 10-ml, volumetric flask.

Larger volumes may be
analyst.

used at the convenience of the

For instance the stock solutions uses to generate the data

related to the screening
as follows:

Oxamyl
Methomyl

-y

method of thi: Teport were prepared

Solvent

Methanol 3 ik 710710
Methaz;ol : - 10110

482 Transfer the stock standard solations into PTFE-
fluorecarban-sealed screw cap vials, label, and store at
-20°C protected from light. .

FORTIFICATION SOLUTION (1 ug/mL) -- The fortification

solution is used to spike reagent or groundwater samples prior to
extraction and analysis for evaluation of analyte recoveries.

Prepare the fortification solution by measuring 1 mL each of the -
analyte stock solutions (1 mg/mL) into a 10-mL volumetric flask and

diluting to volume with methsnal Thoroughly mix the solution.
Repeat the 10-fold dilution procedure twice, using the newly-

- prepared dilutions, to prepare a 1 pg/mL solution. Transfer the
fortificatien sok=tion into a vial with & PTFE fluorocarbon-sealed

onwmp-om eap and label. Store at
wial should be recapped whenev

-20°C and protect from light, The
er the fortification standard is used. -

10 -
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' SOLID-PHASE EXTRACTION ~ Octadecyl (C-18) modified silica

gel, 40 um. The data in this method were generated using
Analytichem Bondesil (Part No. 11073). ‘

HIGH PERFORMANCE THIN-LAYER CHROMATOGRAPHY

L 5_11.1 . TLC pates -- glassp‘la_tes Precoated with silica gel

-

containing an nic fluorescence indicator, 100 mm x
200 mm, specified for HPTLC. The data in this method

were generated using Merck HPTLC Precoated Plates Silica _

Gel 60 F 254 (Part No. 5642). The plates must be purified
before use. . _ o

4.11.1.1 Plate preparation - Completely immerse the plate
: in isopropano) contained in g chromatographic
chamber (chamber 1) for at least four hours,
erse the plates in fregh isopropano]
‘contained in a gecond chromatographic chamber

i (chamber 2) for another four hours or longer,

~ Chamber 2 may be substituted for chamber 1 for
- the wext series of plates; chamber 1 must be
refilied with fresh isopropanol and may serve as .

. chamber 2 for preparation of the next series of
plates. o '

4.11.1.2 Plate conditioning -- Remove the plates from
‘ chamber 2 using tweezers and shake them
slightly to remove excess isopropanol.

ediately place the washed plates into a clean

120°C oven for 30 minutes. The oven should be -
veniilated to avoid buildup of potentially
dangerous solvent vapors. Remove the plates
from the oven, cover the TLC plate with a clean

-4.11.2 Calibration sohution (10 pg/ml)) — Prepare the ealibration
o salubian by measuring 1 m], each of the stock solutjons
(1 mg/ml.} inte & 10-m L volumetric flagk and diluting to
volume with methanol, Thoroughly mix the solution.

"
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Store at -20°C and protect from light. The vial should be

recapped

whenever the calibration standarg is used.

4122 Wohbile phase — Combine 150 mL acetonitrile and 850 mL -
water. Degas before use, S L

4.12.3

Calibrati
4.12.3.1

41232
41233

41234

on solutions

Monochloroacetic acid buﬁ'er, 10M -~ Prepéred
from 1 M monochloracetic acid and 1 M
potassium acetate, :

Intermediate stock solutions (100 pg/mL) --
Prepare each individual intermediate stock
solution by adding 1 mL of the stock standard
solution to methanol in a 10-ml, volumetric flask,

diluting to volume with methanol, and thoroughly
mixing the contents of the flagk, :

Intermediate stock solutions (10 ug/mL) -- F:opare
each individual intermediate stock solutior by -
adding 1 mL of the 100 ng/mL intermediate stock
solutionto methanol in & 10 ml, volumetric flask,
diluting to volume with methanol, and thoroughly
mixing the contents of the flagk, o A

HPLC calibration solutions -- Preparé HPLC
calibration solutions by adding 500, 200, 100, 50, or -
20 uL of each 10 pg/mlL intermediate stock

- solution v 6 mL of pH 3 buffer ina 10-mL

41235

volumetric flask and diluting to volume with
methanol. Resulting analyte concentrations are

- 0.5, 0.2, 0.1, 0.05, and 0.02 pg/mlL..

Transfer the intermediate stock solutions and
calibration solutions into vialg with a PTFE
fiuorocarbon-sealed crimp-on aluminum cap and
label, Store at-20°C and protect from light. These
salutions should be recapped whenever they are

used. These solutions are stable for at least one -

month if stored using these conditiongs.
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Collect samples in glass containers. Conventional sainpling
practices (2-4) must be followed.

SAMPLE PRESERVATION/pH ADJUSTMENT -- Ozamyl can .
degrade quickly in water held at room temperature(5-7). This short
term degradation is of concern during the time samples are being
shipped and the time processed samples are held at room ~ *
temperature in autosampler trays. Samples and agqueous extracts
targeted for the analysis of these analytes must be preserved at pH
3. The pH adjustment also minimizes analyte biodegradation.

5.2.1 Adjust sample to pH 3 +0.2 by addition of dilute NaOH
. (Section 4.3) or dilute HC] (Section 4.4) as measured using a
pH meter. Adjust the sample pH at the sampling site orin
the laboratory before shipping to the sampling site.

5.22 Samples must be iced or stored at 4°C protected from light
. from the time of collection until extraction. Sample extracts
must be stored at -20°C protected from light from the time of -
‘generation until analysis. - o .

‘In & single laboratory, analyte recoveries from reagent
water preserved by adjusting to pH 3 were determined 0,7, .
and 14 days after sample preparation using the required
storage conditions. Methomyl and oxamyl recoveries are
given in Table 2; these results indicate that oxamyl and
methomyl are stable in water samples for at least 14 days
and in sample extracts for at least 28 days when these '
storage conditions are used, However, analyte stability may

. be effected by the matrix; therefore, the analyst should
* verify that the preservation technique is applicable to the
samples being studied. e "

PH ADJUSTMENT - Adjust the pH of the 1-L sample to pH 3 0.2 by
adding dilate NaOH (Section 4.3) or dilute HIC} (Section 4.4) to each
sample. Use an electronic pH meter to measure sample pH and
stir the sample using a magnefic stirrer. This step should not be
necessary i sample pH was adjusted during sample collection as a _
preservation precaution. ‘

SOLID PHASE EXTRACTION -- SPE cartridges are prepared and
conditioned. The sample is applied to the cartridges, remaining

water is removed from the cartridge, and the analytes are eluted
from the cartridge with acetonitrile (Figure 6). | .

«13-.
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: Prepgf%iﬁon and co_ndit.ioning of SPE cartridges . iy
'62.1.1 Place 52 0.1 g C-18 SPE material (dry) into a syringe body

- which is closed at the bottom with glass fiber filter. Place
- another glass fiber filter over the SPE material to hold the

' 62.12 Place the flled cartridge on a SPE manifold and apply
. . C . . af . o, %

* prepared cartridge with a PTFE adapter. Prepare and
‘condition cartridges just before uge. . :

Sample adsorption © . s
6221 Add 100 g of purified NaCl to the 1. water sample before

. PH adjustment (Section 6.1). In order to prepare recovery

6.2.2.2 Connect the sample bottle as a reservoir to the tubing (see *

Section 3.2). Fill the tube leading from the reservoir to the
cartridge with sample water using a hypodermic glags

. syringe equipped with a Luer-Lok fitting. Completely fill..

' the cartridge with reagent water before the adapteris -

. placed'on the bady. The tube and the cartridge are

- onnected such that air bubbles in the system are avoided.. =

6.2.2.3 Adjust the flow of the peristaltic pump to 1 mI/min, ‘When
. the entire sample has passed through the cartridge
(approximately 16 to 17 hours), disconnect the column,
_ Ng.tie: The cartridge can go dry at this point for a ghort - .
. while, S e M ST

6.2.2:4 Place the wiﬁ'idge on a SPE .manifold and i’vash the SPE
- material with 20 m{, of reagent water while applying

3 Carlridge drying - Careful drying of the SPE material in the

cartridge is essential for acceptable analyte recoveries.

L14-
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6.2.3.2 _Adjust; the nitrogen flow to appi'oximately 50 to 100 mL/min. |

Dry the cartridges at room temperature until the material
is completely dry (approximately 24 hours),

Cartridge elution — when the SPE material is completely dry, plabe

the cartridge on a SPE manifold. Do not use the same manifold that -

was used for cartridge conditioning and washing.

6.2.42 Evaporate the extract under g strea.m of nitrogen at room
temperature to a suitable final volume of 200 to 300 pL.

6:3.2_ .. 'Calibrat'ion - The sizes of the peaks detected by the UV

- Establish HPTLC Operating conditiong equivalent to t'hose _
indicated in Table 1. Calibrate the HPTLC system as
follows: : : o _

- 6.3.21 Reserve up to five tracks on_ ééc’:h TLC plate for

calibration. Apply appropriate volumes of the
- calibration solution to each reserved track.

V ¢ Calibration levels ean range from 20 to 300 ng. hé
_ " corresponding required volumes of calibration -

solution are for instance 20 HL of 1 up/ml,
mh’brahun solution and 5, 8,' 10 and 30 ul,,

6.322 Generate & calibration curve from the peak height

standards using one of the following equations (1)
or(2): SR ,

=15 -
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(1) y=axZ+bx+e B
@ y=(a-x):®+xl

where: y= the concentration of the analyte in
ng per gpot, .
x= the analyte peak height, and
8, b, ¢= constants ecalenlated by the
‘ computer system. -

Note: Move the cover plate to‘expose' approximately 1.5 cm

. of the bottom of the plate (starting zone position) to allow

application of the sample without exposing the rest of the
plate to the laboratory atmosphere.- .-

' Apply half of the acetonitrile sample extract to the TLC

plate; record the volume applied ang the total volume of the
extract. Repeat the application procedure for the -

- remaining samples and tracks using the procedure

outlined in Table 1. After development and analysis of the

Plate, record resulting peak sizes preferably in height units, ; ‘

Calculate analyte concentrations in the sample from the -
peak height of the analyte using one of the equations o
described in Section 6.3.2.2.. The equation which better fits

y . the data points in the calibration curve should be preferred. .
'HPLC ANALYSIS | o o

- Evaporate the SPE extract to dryness under nitrogen and

add 500 pL of methanol containing 60 percent pH 3 buffer
(Section 4.12.3.1). . . S .

Calibration - The sizes of the peaks detected by the UV
detector are measured by the computer system in terms of
peak height. The corresponding amount of the analyte is
computed by comparison of the measured peak height to a".
calibration curve generated from the standard solutions.

. Establish HPLC operating conditions equivalent to those

indicated in Table 1. Calibrate the HPLC system as follows:

‘-16?'-,
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. 6431 Inject 50 uL of each HPLC calibration standard
and tabulate the peak height for each analyte.
Generate a calibration curve of analyte peak

height versus analyte concentration in the sample B

in pg/L. R |
| 6432 Inject 50 uL of the sample. Record the volume.

units. o

make identifications should be basged upon
measurements of actual retention time variations
of standards over the course of a day. Three times
- the standard deviation of & retention time can be
used to calculate a suggested window size for a
compound. However, the experience of the ‘

analyst should weigh heavily in the interp::etati'on i

- of chromatograms.

| 6.4.34 . Calculate analyte concentrations in the sample .

from the analyte peak heights using the

- . calibration curve generated in Section 6.4.3.1

6.4.3.5 If the response for the peak exceeds the working -
range of the system, dilute the sample with the . - .

methanol/pH 3 buffer mixture and reanalyze.

71 Calculate the analyte percent recpvefy (Ri) using the equation: |

where

C 7.2

7100 . (C-Cy)
Ce

A

. Ce= the calculated analyte concentration in the spiked sample,
" Cp= the average calculated pesticide concentration in the '

unspiked samples, and

- Cg = the original pesticide spiking cont_:ehtrat.ion. :

Calculate the average percent Tecovery (Ré) of each’analyte using
the equation: C ' :

i
'

-17 : o

inJected and the reslﬂﬁ_ngpeak Silﬂin height “ o

© 6433 The width of the retention time window used to

e
. -

., .
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where n = the number of measurements,

7.3 Calculate the standard deviation of the percent recovery o
measurements (s) using the equation: - Lo

_  §12
z (Bi"Ra)2
i=]
| sj " nl .

74 ‘Calmﬂat.e the percent relative standard deviafion of the ﬁércehtl' o
recovery measurements (RSD) using the equation: . .

100.s
RSD =
. R,
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TABLE 1 RETENTION CHARACTERISTICS AND CHROMATOGRAPHIC
» CONDITIONS IR o
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N "4 .' " &
S v u
), s :
M N . al "
52
' REEN A

L Analyte , . ‘Migration, mm(a) T

!_,,;,

,("a')

.:H

Sample Apphcatlon (Camag Lmomat IV)

L " Plate mdth 200mm
X start position: 20 mm "
, Y start positio.:. 10mm™- ~ T -
. . .Bandlengths; , 4 mm " e
Space betweenbands: 6mm =
Apphcahon speed: 8 sec/jiL -

Volume applied: - 50% volume of saximple extractm R
L Cahbrat:on._> 2ngto300ng . L
) .o applied in 20 pL of standard mhbratlon SR
¥+ solution (1 pgAmL) and 5 pL to 30 pL of . e
o e standard cahbratmn solutmn (10 ].Lg/mL) LT
. Chromatograph:c Development (Ca.magAMD System)
Grad1ent 30-s’oep S e *“”
. L ’Reservou- 1:: Met.hanol/dxchloromethane (15 85) 0 01% NH3 )

Reservoir 2:.  Methanol/dichloromethane/HCOOH (10:90:0. 1%)

4T Reservoir 3. Dichlaromethane/HCOOH (100:0.1%) - el e
SR 0 oo Reservoir 4: Dichloromethane/HCOOH (100:0.1%) Ll n

L st ‘- Reservaoir & chlﬂoromethanefHCOOH (100 0. 1%) ;
~ oo ow’ 7 Reserweir &  Dichloromethane (100) | = :_. R
= O  Drying step: '3 minutes/step * S DR
. s Development time: Approxxmate]y 5 5 hours o ;"..t. N ey TR
. z - . ._ G ';, - R ‘
A 3 - e " E W ‘” K F‘ .V '
el St SR B s
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TABLE 1. RETENTION CHARACTERISTICS AND CHROMATOGRAPHIC
o . CONDITIONS (Continued) .

: ) : - . Y
Note: The conditions below were used to generate the data provided in this
report. The parameters are typical but may vary slightly depending
.on the sensitivity of the scanner which may vary from instrument
to instrument. ' : c

Scannmg (Camag TLC Scanner II):

No. of tracks 1y
Y - position zero adjust {mm) A S
Y - position start [mm) S 8
Y - position end . [mm] . 8
X - start - [mm] . 21D
X - trackspace 10
Peak optimization mode : R S ¢
No. of wave lengins IR R L - T S
Y-step =~ .. fum] . 000100 T
SENS S T - . AUTO L oL
Monochromator bandwidth [nm] =~ . - - 10 .
Slit width. . e ~ [mm] - 4
Slit length - - ' [mm}. - ", . 5
No. of smoothing points ' o .
Peak threshold ; S .10
Baseline correction A : . 1
Light source - Dog-lamp

Wavelengths: 190, 220, 240, 260, 280, 300 nm

(1) . These conditions might vary from plate to plate. \

’
(b) HPLC Conditions:_ '

Column_: 250 mm x 4.6 mm 1.D. Du Pont Zorbax QDS

L (5 pm)
. Mobile phase: lsocratic 15:85 acetonitrile-wa
Flow rate: 1.0 ml/min _ L

Injection vetume: 50 4L SR
Detector.  Ultraviolet absorbance at 240 nm
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