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ANALYSIS COF
ORGANCPHOSPHATE  PESTI G DES IN SEDI MENT

1.0 Scope and Application

1.1 This nethod describes the sanple preparation using an
automated extraction system for the determ nation of
trace residue levels of a selected list of
or ganophosphorous pesticides in soil and sedinent by
high resolution gas chronmatography using electron
capture (ECD), nitrogen phosphorous (TSD), or flane
photonetric (FPD) detectors or gas chronmatography-nass
spectronetry (GG M). Table 1 lists the target
pesticide conpounds currently analyzed with their
method detection limts and reporting limts for
sedi ment .

1.2 These procedures are applicable when |ow part per
billion analyses are required to nonitor differences
between sedinents from relatively uncontam nated
reference areas and contam nated areas.

2.0 Summary of Method

2.1 Sets of 12-16 sedinment sanples are scheduled for

extraction by the project |ead chem st. Extraction
met hods enpl oyed were devel oped and validated by the
Water Pollution Control Laboratory. Extract cl eanup

and partitioning nethods are nodifications of the
multi-residue methods for fatty and non-fatty foods
described in the US Food and Drug Adm nistration,
Pesticide Analytical Manual, Vol. 1, 3d Edition 1994,
Chapter 3, Milti-residue Methods, Section 303-Cl1

Wt or dry sedinent sanples are renoved from the
freezer and allowed to thaw A separate extraction
bench sheet is initiated for each project, and analysis

type.

2.2 \ter that has separated from wet sanples is decanted
of f and discarded. The sanple is mxed thoroughly and
a |-5 g sanple is weighed into a pre-weighed alum num
pl anchet and placed in a 70°C oven for 48 hours to
determ ne noisture content. A 10 g sanple is weighed
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into a pre-cleaned 250 nL jar and is mxed wth
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Tabl e 1. O ganophosphorous Pesticides Analyzed and Their M nimum
Detection Limts (MOL) and Reporting Limts (RL) in

Sediment!®.
MDL ng/g RL ng/g
ppb Dry wi. ppb Dry wt.
Bi phent hri n 5.0 10
Chl or pyri fos 5.0 10
D azi non 5.0 10

Il Ten grans of sanple extracted (assunes 50% noisture)

approximately 7 g of pre-extracted Hydromatrix® until
the mxture is free flow ng. The mxture is then
poured into a 33 nL stainless steel D onex Accelerated
Sol vent Extractor (ASE ZQOO) extractor cell and packed
by tanping the m xture. A solution containing an
appropriate pesticide surrogate is added to the cell
and the cap is screwed onto the cell. The extractor
cells (maxi mum of 24) are placed on the ASE 200

aut osanpler rack and the sanples are extracted with a
50/50 mxture of acetone/dichloronmethane (DCV using
heat and pressure. The extracts are automatically
collected in 60 nL VOA vials.

2.3 The extracts are dried using sodium sulfate, evaporated
to approximately 0.5 nL wusing Kuderna-Danish (K-D)
gl assware equipped with 3-ball Snyder colums and
m cro- Snyder apparatus and diluted to 5 nL with DCM
The extracts are then filtered through a 0.45 um
syringe filter into Autoprep 2000 Cel Perneation
Chromat ograph (GPC) autosanpl er tubes.

2.4 The GPC autosanpler tubes are then placed on the GPC
aut osanpler for sulfur renoval.

2.5 The cleaned-up extracts are evaporated using K-D
apparatus and solvent exchanged into petroluem ether.
The extracts are then fractionated using a standard 4
inch x 22 mm Florisil® col um. The Florisil® col ums
are eluted with petroleum ether (PE) (Fraction 1-
di scarded), 6% diethyl ether/PE (Fraction 2) and 15%
diethyl ether/PE (Fraction 3). The fractions are

concentrated to an appropriate volume using K-Dmcro
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K-D apparatus prior to analysis by dual colum high
resolution gas chromatography. A mxture of

or ganophosphorous pesticide standards is eluted through
the Florisil® colum to determine the recovery and
separation characteristics of the colum. The
distribution of synthetic organic conpounds in the four
fractions is listed in Table 2.

Tabl e 2. D stribution of O ganophosphorous Pesticides Anmong the
Three Fractions of a Standard Florisil® Col um.

(0% Fraction 1/ (699 Fraction 2/ (15% Fraction 3/
(Di scarded) Bi phent hrin D azi non
Chl or pyri fos

1/ 0% ethyl ether in petroleum ether.
2/ 6% ethyl ether in petroleum ether.
3/ 15% ethyl ether in petroleum ether.
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3.0 I nterferences

3.1 Solvents, reagents, glassware, and other sanple
processing hardware nmay cause GC artifacts and/or
el evated baselines, resulting in the msinterpretation
of chromatograms. Al materials should be denonstrated
to be free from interferences under the conditions of
the analysis by running nmethod blanks initially and
with each sanple |ot. Specific selection of reagents
and purification of solvents by distillation in
all-glass systens are required. H gh-purity,
distilled-in-glass solvents are comercially available.

An effective way of cleaning |aboratory glassware is by
rinsing with polar and non-polar solvents before use.
The cleaning procedure used nust be tested by analyzing
procedural blanks prior to analyzing sanples.

3.2 Phthalates are common |aboratory contaminants that are
used widely as plasticizers. Sources of phthalate
contamnation include plastic |ab-ware, plastic tubing,
plastic gloves, plastic coated glassware clanps, and
have been found as a contamnant in Na,SO,.

Pol ytetrafl uoroethyl ene (PTFE) can be used instead of
pol ypropyl ene or polyethylene to mnimze this
potential source of contam nation. However, use of
PTFE | ab-ware wll not necessarily preclude all

pht hal ate contam nati on.

3.3 Interferences co-extracted from tissue sanples limt
the nethod detection and quantitation limts. For this
reason, sanple extract cleanup is necessary to yield
reproduci ble and reliable analyses of |ow Ievel
contamnants in the tissue sanple.

4.0 Apparatus and Materials
4.1 Beakers, borosilicate glass, 250 nL

4.2 Chromatographic Columm - 300 cm x 22 cm borosilicate
gl ass chromatography colum wth Teflon stopcock.

4.3 dass wool, Pyrex - solvent washed prior to use.

4.4 Kuderna-Danish (K-D) Apparatus
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4.4.1 Concentrator tube - 10 mL graduate (Kontes
KO570050- 1025, or equivalent). A ground stopper, 19/22,
joint, is used to prevent evaporation of extracts.

4.4.2 Evaporation flask - 500 nL (Kontes K-570050-0500,
or equivalent), attached to concentrator tube wth blue
clanp (Kontes K-662750-0012).

4.4.3 Snyder colum - three ball (Kontes K-503000-0121,
or equivalent).

4.4.4 Mcro-Snyder colum - (Kontes WAR KT569261- 0319
or equivalent).

4.4.5 Boiling chips, Hengar granules, high purity
anphoteric alundum - extracted with acetone and

petrol eum ether. Note that boiling chips can be a
significant source of contamnation if not properly

cl eaned.

Water bath, Blue M or O ganomation 5-position, 115 V,
thernostatically controlled with stainless steel cover
to fit K-D apparatus, installed in a fume hood.

Extractor, autonmated, D onex Accelerated Solvent
Extractor (ASE 200), Dionex P/N 047046.

4.6.1 Extraction Cells, 33 mL Dionex P/N 049562

4.6.2 Filters, cellulose for ASE extraction cells,
D onex P/ N 049458.

4.6.3 VOA Vials, 60 mL pre-cleaned and certified.
Sanple vials - glass, 2-5 nL with PTFE-lined screw cap.
Anal ytical balance - capable of weighing 0.1 nu.

Dryi ng oven.

Bal ance - capable of 100 g to the nearest 0.01 g.

D sposabl e Pasteur Pipets - (rinsed with solvents
bef ore use).

4.12 A um num dishes for noisture determnation.
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4.13 Desiccator with indicating desiccant.

4.14 dass funnel, 75 mm

4.15 Gaduated cylinder, 250 nL and 100 mL

4.16 CQulture tubes, 16 x 100 nm wth PTFE lined cap.

4.17 Gas chromatograph, Hew ett-Packard HP 6890 plus,
equi pped with two mcro ECD detectors with EPC split-
splitless injector with EPC, and autosanpler.

4.18 Gas chromatograph, Varian 3600, equipped with two TSD
detectors, direct and SPI injectors and 8200
aut osanpl er.

4.19 Capillary colums, 60 neter DB5 and 60 neter DBl17 (J&W
Scientific) (0.25 mm I.D. and 0.25 pm film thickness)
connected to a single injection port using a "Y' press
fit connector.

4.20 Capillary colums, 30 neter DB5 and 30 neter DBl7 (J&W
Scientific) (0.32 mm I.D. and 0.25 pm film thickness)
connected to a single injection port using a "Y' press
fit connector.

4.21 Data System Hew ett-Packard, to collect and record CC
data, generate reports, and conpute and record response
factors for multi-level calibrations. Data system
shoul d be capable of calibrating a nethod using a
mnimum of 5 concentrations of analytical standards.

4.22 Gl Perneation (size exclusion) Chronmatograph,
automated, 01 Analytical (ABC) Mdel 2000, equipped
with 50 cm Optima colum (100% DCM) .

5.0 Reagents

5.1 Petroleum ether (PE), Burdick and Jackson, distilled in
glass and pesticide residue or HRGC grade or
equi val ent .

5.2 Acetone. (Sanme as above).

5.3 Iso-octane. (Same as above).

5.4 Diethyl ether preserved wth 2% ethanol. (Sane as
above) .



Date: 9/18/2000
SOP#  OP- SEDI MENT
Revi sion #0
Prepared by: DBC
Page 8 of 19

5.5 Dichloronethane (DQV. (Same as above).

5.6 Chem Elut-Hydromatrix', Varian P/N 0019-8003. Pre-
extracted on ASE-200 with acetone/DCM prior to use.

5.7 Sodium sulfate. Anhydrous granular reagent grade,
rinsed with PE prior to use.

5.8 Florisil®, 60/100 mesh, PR grade, U S Silica Corp.

5.9 Ntrogen, pre-purified grade (99.9999% or better
(used for ASE, GPC and solvent evaporation).

5.10 N trogen, ultra-pure (99.99999% for GC nakeup.
5.11 Helium wultra-pure (99.99999% for GC carrier gas.

5.12 Air, conpressed, breathing quality, for ASE pneumatics.

CAUTI ON

The toxicity or carcinogenicity of each conpound or reagent used
in this nethod has not been precisely determ ned. However, each
chem cal conpound should be treated as a potential health hazard.
Exposure to these conpounds should be reduced to the | owest

possible |evel. The laboratory is responsible for maintaining a
current awareness file of OSHA regulations regarding the safe
handling of the chemcals specified in this method. A reference

file of data handling Material Safety Data Sheets should also be
nmade available to all personnel involved in these analyses.

6.0 Sanple Collection, Preparation, and Storage

6.1 In the field, sources of contamnation include sanpling
gear, grease from ship w nches or cables, ship and/or
notor vehicle engine exhaust, dust, and ice used for
cool i ng. Efforts should be nade to mnimze handling
and to avoid sources of contamnation. The sanples
should be collected using pre-cleaned polycarbonate

containers and frozen as soon as possible after
col I ecti on.

6.2 To avoid cross-contamnation, all equipnment wused in
sanple handling should be thoroughly cleaned before
each sanple is processed. Al instruments nust be of a
material that can be easily cleaned. (e.g., stainless
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steel, anodized alumnum or borosilicate glass).

Before the next sanple is processed, instruments should
be washed with a detergent solution, rinsed wth tap
water, rinsed with a high-purity acetone, and finally
rinsed with Type Il water.

Sanple Extraction

7.

7.

7.

7.

7.

1

2

3

4

5

Rermove sedinent sanples from freezer and allow to thaw
Prior to extraction, decant off any water that has
separated from the sedinent sanple then mx

well (stirred) by hand using a clean Teflon spatul a.
Sanple sets of 12-16 should be extracted when possible.
The ASE-200 extractor wll extract 24 cells. Be sure
to reserve enough cells for nethod blanks, matrix

spi kes, and laboratory control spikes.

A separate extraction bench sheet is started for each
project, sanple matrix type, and analysis type.
Several bench sheets may be used for an extraction set.

Prepare a 250 nL beaker and glass rod or Teflon spatula
for each sanple to be weighed by rinsing 3 tines wth

petrol eum ether using a Teflon wash bottle. I'f a pre-
cleaned and certified jar is substituted for the beaker
it is not necessary to rinse it with solvent.

Label 60 nmL VOA vials for the collection of the sanple
extract. The l|abels nust be placed between 1.5" and 3"
fromthe top of the VOA cap, if they are placed outside
of this area they will interfere with the ASE opti cal
sensor. Use two VQA vials for each sanple to be
extract ed. Label with Project Nunmber (eg. L#) or
Project Nane and the sanple identifier with the second
VOA vial for each sanple additionally |abeled "RE-
EXTRACT" . Label and weigh alum num planchets for

noi sture determnations (sanples ID can be nade on the
bottom of planchets using a ball point pen.

Tare beaker or pre-cleaned jar. Using a clean glass
rod, stir the sedinment and nmake sure that water has not
separated from the sedinent. Wigh 10 g of sedinent
into the beaker, record the weight on the bench sheet,
and add the Hydromatrix from one ASE cell. Stir the
mxture thoroughly and go on to the next sanple. After
approximately 15 mnutes stir the sanple again. Repeat

this at 15 mnute intervals two nore tines or until the
sanple mxture is free. flow ng.
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Wigh 1-5 g of additional sanple into a pre-weighed and
tared alum num planchet for % noisture analysis. Pl ace
pl anchets in 70°C oven for 48 hours and re-weigh dry
wei ght .

Place a pre-rinsed powder funnel on top of a 33 mlL. ASE
cell containing a pre-extracted cellulose filter (the
filter is the one that was used to pre-extract the
Hydromatri x) .

Pour the sedinment/Hydromatrix mxture through the
powder funnel back into the extraction cell that the
Hydromatri x was poured from Tap the cell against the
counter top to settle the contents. The mxture wll
fill the cell and it may be necessary to pack it
slightly using the glass rod and the end of the powder
funnel . The cells used for the nethod blank and

| aboratory control spike and its duplicate (if wused)
will contain only Hydromatrix.

All of the extraction cells are spiked with the

pesti ci de surrogate standard. Spike each cell wth
exactly 1.0 mL of the pesticide surrogate solution (200
ng/mL), Surrogate spikes nust be wtnessed, recorded
and dated on the extraction bench sheet.

The extraction cells used for the matrix spike (MS) and
duplicate matrix spike (MSD) and |aboratory control

spi ke (LED) and its duplicate (LCSD) (if wused) are
spiked with exactly 1.0 mL of the pesticide matrix

spi ke solution (200 ng/m). Matrix spikes nust be
witnessed, recorded and dated on the extraction bench
sheet .

The extraction cells are capped (firmy tightened) and
pl aced on the ASE 200 carrousel. The first set of

| abel ed VOA collection vials are placed on the ASE 200
collection carrousel wth the position nunbers
corresponding to the nunbers of the extraction cells.
Make sure that the solvent reservoir contains enough
solvent for the extraction.

7.12 Sanples are extracted wth acetone/ nethylene chloride

(DCM) 50:50 using the follow ng conditions:

Pr e- heat 0 mn.
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Heat 5 mn.
Static 5 mn.

Fl ush 60%

Pur ge 300 sec.
Cycl es 1

Pressure 1500 psi
Tenp 100°C

Sol A Q her 100%

7.13 After the initial extraction is conplete, renove full
VQA vials and place in a Nalgene rack and replace
collection VOA vials with the vials |abeled RE EXTRACT.
Check each of the extraction cells to make sure that
the caps are finger tight as they tend to loosen wth
the first extraction. Make sure that the replacenent
vials are in the correct order. Make sure that the
sol vent reservoir contains enough solvent for the re-
extraction. Re-start the ASE-200.

7.14 \Wien extraction is conpleted place VOA vials in a
Nal gene rack with the RE-EXTRACT vials next to the
vials from the first extraction. The extracts should
be re-capped with solid green caps (Qorpak) and placed
in a refrigerator for storage until they are renoved
for the GPC cl eanup procedure.

8.0 Cel Perneation Chromatography (GPC)

| MPORTANT: All*glassware, glass wool, and sodium sulfate nust

be triple-rinsed with petroleum ether before they
are used for this procedure.

8.1 Renove VOA vials containing the sanple extracts from
the refrigerator. Make sure the vials are capped wth
the green Qorpak caps.

8.2 Set up and l|abel pre-cleaned K-D flasks (4-6) wth
concentrator tubes attached on ring stands in the fune
hood. Add a solvent rinsed mcro-boiling chip to each
K-D concentrator tube. Place a funnel containing a
plug of pre-cleaned glass wool in the bottom of the
funnel and place the funnel in the top of the K-D

fl ask. Add about two inches of sodium sulfate to the
funnel .

8.3 Pour sanple extracts from the VOA vials through sodium
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sulfate into the K-D fl ask. Add about 10 mL of bDom to
the VOA vial cap and shake and add this rinse to the
sodi um sul fate. Repeat with another 10 mL DCM rinse.
Rinse the sodium sulfate with an additional portion of
DCM (-10-20 mL). Use a snall clean glass beaker to
transfer DCM for rinses, use Teflon wash bottle for
rinsing glassware only.... never for dispensing DCM

Place a Snyder columm on the K-D flask, clamp with a
green clanp and place the flask on the hot water bath
set at 80-82°C. Evaporate the solvent wuntil the reflux
line falls below the top of the Snyder colum. At this
point there should be between |-5 mL visible in the
concentrator tube while the K-D apparatus is still on
the hot water bath and 10 mL or l|less of the solvent
remaining after the K-D flask is renoved from the hot
water bath and the solvent drains from the Snyder

col um.

8.5 After the K-D apparatus has cooled and all of the

solvent has drained from the Snyder colum, renove the
Snyder columm, |abel the concentrator tube and then
remove the concentrator tube from the flask and place
the tube in a test tube rack and cover with pre-rinsed
alumnum foil. Rinse the Snyder columm with petroleum
ether and place back in the colum rack for storage.
After all of the flasks have been renoved from the hot
water bath repeat steps |-5 for the remaining sanples
extracted with this set.

8.6 Add a new mcro-boiling stone and place a clean micro-

Snyder colum on the concentrator tube with a blue
clanp and place in a 400 mL beaker containing hot water
heated to approximately 75°C on a hot plate . If the
sol vent does not begin to boil, renove the tube from
the bath immediately, allow it to cool slightly, add a
new mcro boiling stone to prevent it from bunping and
place it back in the bath. Evaporate the solvent until
only 0.5 mL remains in the concentrator tube. Four or
five tubes can be evaporated at one tine.

8.7 Wien the solvent has been evaporated to 0.5 mL renove

the tube fromthe bath and allow it to cool in a test
t ube rack. Renove the mcro-Snyder colum and add DCM

to the concentrator tube to reach a final volunme of 5.0
mL.
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8.8 Draw the sanple up into a clean 10 mL syringe with a
0.45 pm filter attached. Filter the sanple into a GPC
aut osanpl er tube. Attach the GPC autosanpler tube to
the autosanpler of the Autoprep 2000 GPC

8.9 Cel permation chromatography system : (01 Analytical
(ABC) AS2000),an automated system equipped wth:

. Colum: optima teflon column( 50cm X 0.75" id )
packed with 39.4g Envirobead select S X3 resin
2.5 m injector |oop

. Utraviolet detector,254nm
strip-chart recorder set at 20cm/hr
solvent =~ 100% di chl or onet hane

8.9 Sanples to be analyzed for pesticide in sedinment use

GPC Met hod 4: Dunp time: 9.0
Collect tine: 17.58
Wash tine: 7.0

Start the GPC using the follow ng procedure:

8.9.1 Turn on the punp and nitrogen gas, set the
colum switch to Inline and allow solvent to punp
through the system for about 30 mnutes to allow colum
to stabilize and to rinse out any contam nants
remaining in the colum and/or detector. Mke sure the
solvent rinse and eluant reservoirs are full of DCM
Check to make sure that no bubbles of air are entering
the detector from the colum. Set up the GPC for
calibration by entering the follow ng:

Dunmp Ti ne: 45 m nutes
Col l ect Tine: None

8.9.2 Measure and adjust the flow rate to 5 ni/mn.
Load calibration solution using a 10 mL syringe and 5
mL of pre-filtered GPC calibration standard solution in
a dry GPC sanple vial. Check UV detector paraneters
(0.2 AUFS, 0.3 sec Rise Tinme) and system pressure (10-
15 psi) and nmake sure that the recorder is turned on
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with the following settings (50 mV and 20 cnihr). Run
the calibration solution and obtain a UV chromatogram
showing a discrete peak for each calibration conponent.

The GPC eluate is collected in 125 mL pre-cl eaned
Boston round bottles if small GPC colum is used or 250
mL Erlennmeyer flask if the large colum is used. Pour
GPC eluate into K-D flask and add 0.5 mL of iso-octane
(2,4,5-trimethyl pentane) to each flask as a "keeper".
Add a mcro boiling chip, attach a Snyder colum to the
flask and evaporate solvent on the hot water bath.

Wen the apparent volune of solvent in the concentrator
tube is 5-10 mL, add 20-30 mL of petroleum ether
through the top of the Snyder colum. Repeat this
procedure when the apparent volune is again at 5-10 mL.
Repeat a third tinme. Wen the reflux line falls bel ow
the top of the Snyder colum, the K-D apparatus should
be renmoved from the hot water bath. Renove the
concentrator tube from the K-D apparatus.

Transfer the solution from the concentrator tube to a
culture tube and cap with a Teflon faced cap. Pl ace
extracts in a refrigerator for storage until the final
Florisil® colum cleanup is done.

9.0 Florisil® Columm Fractionation

| MPORTANT:

Al glassware, glass wool, and sodium sulfate nust
be triple-rinsed with petroleum ether (PE) before
they are used for this procedure. Florisil® nust
be activated in an oven at 130°C for at |east 24

hours prior to use.

9.1 This procedure is performed after the GPC cleanup

procedure for all sedinment sanples analyzed for
Chlorpyrifos, Diazinon and Bifenthrin. No nmore than 30

mnutes prior to performing the Florisil® cleanup, add
a small anmount (-1 g) of sodium sulfate to the culture

tubes to renove residual water from the extract. |If

the sodium sulfate beconmes a solid plug in the bottom
of the tube, add nore until some of the sodium sulfate
is free flowing when the tube is shaken. If extracts

are allowed to remain in contact with sodium sulfate

for longer that 30 mnutes, target analyte |oss nay
result.
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Prepare the reagents to be used for Florisil® cl eanup:
6% ethyl ether in petroleum ether, 15% ethyl ether in
PE. Make an anount slightly in excess of what is
actually needed to allow for any loss which may occur
during solvent transfer. The required volume is 200 mL
per sanple for the 6% (F2) and 15%(F3), fractions.

Fill the 250 mL separatory funnels |ocated above the
Florisil® columms with 200 mL of petroleum ether (0% or
F1 fraction). These funnels wll be used for eluant
reservoirs.

Prepare the chromatography columns. Place a snall
piece of PE rinsed glass wool in the bottom of the
colum and tap into place with a PE rinsed glass rod.
Cover with a small portion (0.5 inch) of sodium

sul fate. Measure 4 inches from the top of sodium
sulfate and mark colum outside of the colum with a
per manent marker. Fill the colum with Florisil® to
about 3/4 inch beyond the mark and tap colum with
rubber "mallet" to firmMy settle the Florisil®. Add
nore Florisil® as necessary so that it is even with the
mark after settling. Top columm with 3/4-1 inch of
sodi um sul fate. This will prevent the columm from

bei ng disrupted when solvent is added and will renove
any residual water. Tie a Kimwipe around the colum to
catch any condensation or accidental overflow which
could roll down the outside of the colum and

contam nate the sanple.

9.4 Place a %00 mL beaker under the col um. Fill the

| MPORTANT:

sol vent reservoir above the colum wth 200 mlL of
petroleum ether (Fl1). Pre-wet the colum wth about 60
mL of petroleum ether. Filling the colum to 1 inch
above the "Kimax" label is wusually sufficient.

From this point and through the elution process,
the solvent level should never be allowed to go
below the top of the sodium sulfate layer and the
colum stopcock should never be closed.

9.5 Wien approximately 1 inch of PE renains above the

surface of the colum, adjust flow rate to about 5
mL/min (32 drop/l12 sec). Wen the neniscus of the
rinse PE reaches the colum bed surface, pour the
sanple extract onto the colum. I medi ately add 5 mL
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of PE to the tube, shake vigorously, and set aside.
Wen the collected volunme reaches 10 mL, pre-wet the
next col um. If the colums are started in this
sequential fashion, the lag time will be adequate to
perform the necessary tasks for up to six columms.

9.6 Wien the sanple extract reaches the sodium sulfate

9.7

9.8

layer, add the PE rinse from the culture tube. Add
another 5 mL to the culture tube, shake and inmmediately
add this rinse to the top of the colunmm. Repeat rinse a
third tinme. Wien the final rinse reaches the sodium

sulfate layer, fill the colum one half full with PE
from the reservoir. Adjust the drip rate from the
separatory funnel to approximately equal that from the
colum tip. Try to keep the solvent level in the

colum constant to avoid variations in flow rate.

Wen all of the Fl1 solvent has been transferred to the
colum from the solvent reservoir, close the reservoir
stopcock and fill the separatory funnel with 200 mL of
the 6% diethyl ether/PE mXxture. Just before the PE
reaches the sodium sulfate l|ayer, renove the waste PE
beaker and place a K-D flask under the colum. Wien
the solvent reaches the sodium sulfate, add the 6%

diethyl ether/PE to the colum and elute as before.

Repeat the above using 200 mL of 15% diethyl ether/PE
mixture.® Add 0.5ml iso octane, a mcro boiling stone
and attach a Snyder colum with a green clanp to the K-
D flask containing the 6% (F2) fraction and place
vessel in the hot water bath with the tenperature set
at 80-82 °C and reduce volume to an apparent volune of
1 mL. Tap the Snyder colum to nake sure solvent is
not trapped between the balls then renove the vessel
from the bath and place in the vessel stand to cool.

9.9 Wwen the vessels are cool, renove the concentrator tube

from the K-D flask add a new mcro boiling stone and
attach a clean mcro-Snyder colum to the concentrator
tube with a blue clanp and place in a 400 mL beaker
containing hot water heated to approximtely 85°C on a
hot pl ate. Evaporate the solvent until only 0.5-1 mL
remains in the concentrator tube. Four or five tubes
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can be evaporated at one tine.

Wen the solvent has been evaporated to 0.5-1 mL renove
the tube from the bath and allow it to cool in a test

t ube rack. Renove the mcro-Snyder colum and add iso-
octane to the concentrator tube to reach a final volune
of 2.0 mL. Mx the tube contents by tapping the bottom

of the tube causing a vortex which wll rinse the sides
of the tube. A Vortex CGenie mxer may be used for this
st ep. Transfer the extract to a clean |abeled culture

tube and cap.

Repeat for 15% (F3), extracts. The extracts are ready
for analysis by GC or GC M.

10.0 Analytical Procedure

10.1

10. 2

Bifenthrin analysis:

10.1.1 Hew ett-Packard 6890 plus gas chronatograph
equipped with two ®Ni mcro-electron capture detectors
with EPC and autosanpler. Two 60 neter, 0.25 mm ID,
0.25 um (film thickness) fused silica colums (J&WN are
used. A 5 meter length of DB-5 columm is connected to
a press fit "Y" union which splits the colum effluent
into two 60 m colums, a DB-5 and a DB-17. The
injector is a split-splitless injector with EPC

10.1.2 Chromat ograph conditi ons:

The inje®tor is operated isothermal at 240°C. The oven
has an initial tenperature of 70°C and is inmediately
tenperature programmed to 210°C at a rate of 15°C/min
and held for 10 mn. It is then programmed to 280°C at
a rate of 2°C/min and is held for 11 mn. Helium is
used as the carrier gas at a linear velocity of 35
cm/sec. N trogen is used for the detector makeup at 30
mL/ mn.

Chlorpyrifos and D azinon analysis:

10.2.1 Gas chromatograph, Varian 3600, equipped wth
varian 8200 autosanpl er, Septum equi pped Progamabl e
Injector (SPI) and Thermonic Specific Detector (TSD).
Dual negabore columms, 15 neter DB17 and DB-5 (J&W
Scientific) (0.53 mm I.D. and 1,5um film thickness)
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10. 2.2 Chromat ograph conditions:

The injector is operated isothermal at 190°C. The oven
has an initial tenperature of 190°C and held for 3,
then tenperature programmed to 250°C at a rate of
5°C/min and held for 10 min. Ntrogen is used as the
carrier gas and detector nakeup at 30 ni/mn.

10.2.3 Data System Hewett-Packard, to collect and
record both Varian and HP GC data, generate reports,
and conpute and record response factors for nulti-Ievel
cal i brations. Data system should be capable of
calibrating a nethod using a mnimm of 5
concentrations of analytical standards.
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