METHOD 5030A

PURGE - AND-TRAP

1.0 SCOPE AND APPLICATION

1.1 This method describes sample preparation and extraction for the
analysis of wvolatile organics by a purge-and-trap procedure. The gas
chromatographic determinative steps are found in Methods 8010, 8015, 8020, 8021
and 8030. Although applicable to Methods 8240 and 8260, the purge-and-trap
procedure is already incorporated into Methods 8240 and 8260.

1.2 Method 5030 can be used for most volatile organic compounds that have
pboiling points below 200°C and are insoluble or slightly soluble 1in water.
Volatile water-soluble compounds can be included in this analytical technique;
however, quantitation Timits (by GC or GC/MS) are approximately ten times higher
because of poor purging efficiency. The method is also Timited to compounds that
elute as sharp peaks from a GC column packed with graphitized carbon Tightly
coated with a carbowax or a coated capillary column. Such compounds include low
molecular weight halogenated hydrocarbons, aromatics, ketones, nitriles,
acetates, acrylates, ethers, and sulfides.

1.3 Water samples can be analyzed directly for volatile organic compounds
by purge-and-trap extraction and gas chromatography. Higher concentrations of
these analytes in water can be determined by direct injection of the sample into
the chromatographic system.

1.4 This method also describes the preparation of water-miscible Tiquids,
non-water-miscible Tiquids, solids, wastes, and soils/sediments for analysis by
the purge-and-trap procedure.

2.0 SUMMARY OF METHOD

2.1 The purge-and-trap process: An inert gas is bubbled through the
solution at ambient temperature, and the volatile components are efficiently
transferred from the aqueous phase to the vapor phase. The vapor is swept
through a sorbent column where the volatile components are adsorbed. After
purging is completed, the sorbent column is heated and backflushed with inert gas
to desorb the components onto a gas chromatographic column.

2.2 If the sample introduction technique 1in Section 2.1 1is not
applicable, a portion of the sample is dispersed in methanol to dissolve the
volatile organic constituents. A portion of the methanolic solution is combined
with water in a specially designed purging chamber. It is then analyzed by
purge-and-trap GC following the normal water method.

3.0 INTERFERENCES

3.1 Impurities in the purge gas, and from organic compounds out-gassing
from the plumbing ahead of the trap, account for the majority of contamination
problems. The analytical system must be demonstrated to be free from
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contamination under the conditions of the analysis by running laboratory reagent
bTanks. The use of non-TFE plastic coating, non-TFE thread sealants, or flow
controllers with rubber components in the purging device should be avoided.

3.2 Samples can be contaminated by diffusion of volatile organics
(particularly methylene chloride and fluorocarbons) through the septum seal of
the sample vial during shipment and storage. A trip blank prepared from
organic-free reagent water and carried through sampling and handling protocols
serves as a check on such contamination.

3.3 Contamination by carryover can occur whenever high-concentration and
low-concentration samples are analyzed sequentially. Whenever an unusually
concentrated sample 1is analyzed, it should be followed by an analysis of
organic-free reagent water to check for cross-contamination. The trap and other
parts of the system are subject to contamination. Therefore, frequent bake-out
and purging of the entire system may be required.

3.4 The Taboratory where volatile analysis 1is performed should be
completely free of solvents.
4.0 APPARATUS AND MATERIALS

4.1 Microsyringes - 10 pL, 25 pL, 100 pL, 250 pL, 500 pL, and 1,000 pL.
These syringes should be equipped with a 20 gauge (0.006 in ID) needle having a
length sufficient to extend from the sample inlet to within 1 cm of the glass
frit in the purging device. The needle length will depend upon the dimensions

of the purging device employed.

4.2 Syringe valve - Two-way, with Luer ends (three each), if applicable
to the purging device.

4.3 Syringe - 5 mL, gas-tight with shutoff valve.
4.4 Analytical balance - 0.0001 g.
4.5 Top-loading balance - 0.1 g.

4.6 Glass scintillation vials - 20 mL, with screw-caps and Teflon Tiners
or glass culture tubes with screw-caps and Teflon liners.

4.7 Volumetric flasks, Class A - 10 mL and 100 mL, with ground-glass
stoppers.

4.8 Vials - 2 mL, for GC autosampler.

4.9 Spatula - Stainless steel.

4.10 Disposable pipets - Pasteur.

4.11 Purge-and-trap device: The purge-and-trap device consists of three

separate pieces of equipment: the sample purger, the trap, and the desorber.
Several complete devices are commercially available.
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4.11.1 The recommended purging chamber is designed to accept b5
mL samples with a water column at Teast 3 cm deep. The gaseous headspace
between the water column and the trap must have a total volume of less
than 15 mL. The purge gas must pass through the water column as finely
divided bubbles with a diameter of less than 3 mm at the origin. The
purge gas must be introduced no more than 5 mm from the base of the water
column. The sample purger, illustrated in Figure 1, meets these design
criteria. Alternate sample purge devices may be used, provided equivalent
performance is demonstrated.

4.11.2 The trap must be at Teast 25 cm long and have an inside
diameter of at Teast 0.105 in. Starting from the inlet, the trap must
contain the following amounts of adsorbents: 1/3 of 2,6-diphenylene oxide
polymer, 1/3 of silica gel, and 1/3 of coconut charcoal. It s
recommended that 1.0 cm of methyl silicone-coated packing be inserted at
the inlet to extend the 1ife of the trap (see Figures 2 and 3). If it is
not necessary to analyze for dichlorodifluoromethane or other fluoro-
carbons of similar volatility, the charcoal can be eliminated and the
polymer increased to fill 2/3 of the trap. If only compounds boiling
above 35°C are to be analyzed, both the silica gel and charcoal can be
eliminated and the polymer increased to fill the entire trap. Before
initial wuse, the trap should be conditioned overnight at 180°C by
backflushing with an inert gas flow of at Teast 20 mL/min. Vent the trap
effluent to the hood, not to the analytical column. Prior to daily use,
the trap should be conditioned for 10 min at 180°C with backflushing. The
trap may be vented to the analytical column during daily conditioning;
however, the column must be run through the temperature program prior to
analysis of samples.

4.11.3 The desorber should be capable of rapidly heating the
trap to 180°C for desorption. The polymer section of the trap should not
be heated higher than 180°C, and the remaining sections should not exceed
220°C during bake-out mode. The desorber design illustrated in Figures 2
and 3 meet these criteria.

4.11.4 The purge-and-trap device may be assembled as a separate
unit or may be coupled to a gas chromatograph, as shown in Figures 4
and 5.

4.11.5 Trap Packing Materials

4.11.5.1 2,6-Diphenylene oxide polymer - 60/80 mesh,
chromatographic grade (Tenax GC or equivalent).

4.11.5.2 Methyl silicone packing - 0QV-1 (3%) on
Chromosorb-W, 60/80 mesh or equivalent.

4.11.5.3 Silica gel - 35/60 mesh, Davison, grade 15 or
equivalent.

4.11.5.4 Coconut charcoal - Prepare from Barnebey Cheney,
CA-580-26 1ot #M-2649, or equivalent, by crushing through 26 mesh

screen.
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4.12 Heater or heated oil bath - capable of maintaining the purging
chamber to within 1°C, over a temperature range from ambient to 100°C.

5.0 REAGENTS

5.1 Organic-free reagent water - All references to water in this method
refer to organic-free reagent water, as defined in Chapter One.

5.2 Methanol, CH;0H - Pesticide quality or equivalent. Store away from
other solvents.

5.3 Reagent Tetraglyme - Reagent tetraglyme is defined as tetraglyme in
which interference is not observed at the method detection 1imit of the compounds
of interest.

5.3.1 Tetraglyme (tetraethylene glycol dimethyl ether, Aldrich #17,
240-5 or equivalent), CgH;s0s. Purify by treatment at reduced pressure in
a rotary evaporator. The tetraglyme should have a peroxide content of
less than 5 ppm as indicated by EM Quant Test Strips (available from
Scientific Products Co., Catalog No. P1126-8 or equivalent).

CAUTION: Glycol ethers are suspected carcinogens. All solvent
handling should be done in a hood while using proper
protective equipment to minimize exposure to Tiquid and
vapor.

Peroxides may be removed by passing the tetraglyme through a column
of activated alumina. The tetraglyme is placed in a round bottom flask
equipped with a standard taper joint, and the flask is affixed to a rotary
evaporator. The flask is immersed in a water bath at 90-100°C and a vacuum
is maintained at < 10 mm Hg for at Teast two hours using a two stage
mechanical pump. The vacuum system is equipped with an all glass trap,
which is maintained in a dry ice/methanol bath. Cool the tetraglyme to
ambient temperature and add 100 mg/L of 2,6-di-tert-butyl-4-methyl-phenol
to prevent peroxide formation. Store the tetraglyme in a tightly sealed
screw cap bottle in an area that is not contaminated by solvent vapors.

5.3.2 In order to demonstrate that all interfering volatiles have
been removed from the tetraglyme, an organic-free reagent water/tetraglyme
blank must be analyzed.

5.4 Polyethylene glycol, H(OCH,CH,),0H. Free of interferences at the
detection Timit of the analytes.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 Refer to the introductory material to this chapter, Organic Analytes,
Section 4.1. Samples should be stored in capped bottles, with minimum headspace,
at 4°C or less.
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PROCEDURE

7.1 Initial calibration: Prior to using this introduction technique for
method, the system must be calibrated. General calibration procedures are
sed in Method 8000, while the specific determinative methods and Method
ive details on preparation of standards.

7.1.1 Assemble a purge-and-trap device that meets the specification
in Section 4.10. Condition the trap overnight at 180°C in the purge mode
with an inert gas flow of at least 20 mL/min. Prior to use, condition the
trap daily for 10 min while backflushing at 180°C with the column at 220°C.

7.1.2 Connect the purge-and-trap device to a gas chromatograph.

7.1.3 Prepare the final solutions containing the required
concentrations of calibration standards, including surrogate standards,
directly in the purging device. Add 5.0 mL of organic-free reagent water
to the purging device. The organic-free reagent water is added to the
purging device using a 5 mL glass syringe fitted with a 15 cm 20-gauge
needle. The needle 1is inserted through the sample inlet shown in
Figure 1. The internal diameter of the 14-gauge needle that forms the
sample inlet will permit insertion of the 20-gauge needle. Next, using a
10 pL or 25 pL micro-syringe equipped with a Tong needle (Section 4.1),
take a volume of the secondary dilution solution containing appropriate
concentrations of the calibration standards. Add the aliquot of
calibration solution directly to the organic-free reagent water in the
purging device by inserting the needle through the sample inlet. When
discharging the contents of the micro-syringe, be sure that the end of the
syringe needle is well beneath the surface of the organic-free reagent
water. Similarly, add 10 pL of the internal standard solution. Close the
2-way syringe valve at the sample inlet.

7.1.4 Carry out the purge-and-trap analysis procedure using the
specific conditions given in Table 1.

7.1.5 Calculate response factors or calibration factors for each
analyte of interest using the procedure described in Method 8000.

7.1.6 The average RF must be calculated for each compound. A system
performance check should be made before this calibration curve is used.
If the purge-and-trap procedure is used with Method 8010, the following
five compounds are checked for a minimum average response factor:
chloromethane; 1,1-dichloroethane; bromoform; 1,1,2,2-tetrachloroethane;
and chlorobenzene. The minimum acceptable average RF for these compounds
should be 0.300 (0.250 for bromoform). These compounds typically have RFs
of 0.4-0.6, and are used to check compound stability and to check for
degradation caused by contaminated lines or active sites in the system.
Examples of these occurrences are:

7.1.6.1 Chloromethane: This compound is the most Tikely
compound to be lost if the purge flow is too fast.

7.1.6.2 Bromoform: This compound is one of the compounds
most likely to be purged very poorly if the purge flow is too slow.

5030A - 5 Revision 1
July 1992



CD-ROM

7.
calibration.

7

2

.3

Cold spots and/or active sites in the transfer lines may adversely
affect response.

7.1.6.3 Tetrachloroethane and 1,1-dichloroethane: These
compounds are degraded by contaminated transfer lines in purge-and-
trap systems and/or active sites in trapping materials.

On-going calibration: Refer to Method 8000 for details on continuing

Sample preparation
7.3.1 Water samples

7.3.1.1 Screening of the sample prior to purge-and-trap
analysis will provide guidance on whether sample dilution 1is
necessary and will prevent contamination of the purge-and-trap
system. Two screening techniques that can be utilized are: the use
of an automated headspace sampler (modified Method 3810), interfaced
to a gas chromatograph (GC), equipped with a photo ionization
detector (PID), in series with an electrolytic conductivity detector
(HECD); and extraction of the sample with hexadecane (Method 3820)
and analysis of the extract on a GC with a FID and/or an ECD.

7.3.1.2 A1l samples and standard solutions must be allowed
to warm to ambient temperature before analysis.

7.3.1.3 Assemble the purge-and-trap device. The operating
conditions for the GC are given in Section 7.0 of the specific
determinative method to be employed.

7.3.1.4 Daily GC calibration criteria must be met (Method
8000) before analyzing samples.

7.3.1.5 Adjust the purge gas flow rate (nitrogen or
helium) to that shown in Table 1, on the purge-and-trap device.
Optimize the flow rate to provide the best response for
chloromethane and bromoform, if these compounds are analytes.
Excessive flow rate reduces chloromethane response, whereas
insufficient flow reduces bromoform response.

7.3.1.6 Remove the plunger from a 5 mL syringe and attach
a closed syringe valve. Open the sample or standard bottle, which
has been allowed to come to ambient temperature, and carefully pour
the sample into the syringe barrel to just short of overflowing.
Replace the syringe plunger and compress the sample. Open the
syringe valve and vent any residual air while adjusting the sample
volume to 5.0 mL. This process of taking an aliquot destroys the
validity of the Tiquid sample for future analysis; therefore, if
there is only one VOA vial, the analyst should fill a second syringe
at this time to protect against possible loss of sample integrity.
This second sample is maintained only until such time when the
analyst has determined that the first sample has been analyzed
properly. Filling one 20 mL syringe would allow the use of only one
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syringe. If a second analysis is needed from a syringe, it must be
analyzed within 24 hr. Care must be taken to prevent air from
leaking into the syringe.

7.3.1.7 The following procedure 1is appropriate for
diluting purgeable samples. All steps must be performed without
delays until the diluted sample is in a gas-tight syringe.

7.3.1.7.1 Dilutions may be made in volumetric flasks
(10 mL to 100 mL). Select the volumetric flask that will
allow for the necessary dilution. Intermediate dilutions may
be necessary for extremely large dilutions.

7.3.1.7.2 Calculate the approximate volume of
organic-free reagent water to be added to the volumetric flask
selected and add slightly less than this quantity of organic-
free reagent water to the flask.

7.3.1.7.3 Inject the proper aliquot of samples from
the syringe prepared in Section 7.3.1.5 into the flask.
Aliquots of Tless than 1 mL are not recommended. Dilute the
sample to the mark with organic-free reagent water. Cap the
flask, invert, and shake three times. Repeat the above
procedure for additional dilutions.

7.3.1.7.4 Fi1ll a 5 mL syringe with the diluted sample
as in Section 7.3.1.5.

7.3.1.8 Add 10.0 pL of surrogate spiking solution (found
in each determinative method, Section 5.0) and, if applicable, 10 pL
of internal standard spiking solution through the valve bore of the
syringe; then close the valve. The surrogate and internal standards
may be mixed and added as a single spiking solution. Matrix spiking
solutions, if indicated, should be added (10 uL) to the sample at
this time.

7.3.1.9 Attach the syringe-syringe valve assembly to the
syringe valve on the purging device. Open the syringe valves and
inject the sample into the purging chamber.

7.3.1.10 Close both valves and purge the sample for the
time and at the temperature specified in Table 1.

7.3.1.11 At the conclusion of the purge time, attach the
trap to the chromatograph, adjust the device to the desorb mode, and
begin the gas chromatographic temperature program and GC data
acquisition. Concurrently, introduce the trapped materials to the
gas chromatographic column by rapidly heating the trap to 180°C
while backflushing the trap with inert gas between 20 and 60 mL/min
for the time specified in Table 1.

7.3.1.12 While the trap is being desorbed into the gas
chromatograph, empty the purging chamber. Wash the chamber with a
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minimum of two 5 mL flushes of organic-free reagent water (or
methanol followed by organic-free reagent water) to avoid carryover
of pollutant compounds into subsequent analyses.

7.3.1.13 After desorbing the sample, recondition the trap by
returning the purge-and-trap device to the purge mode. Wait 15 sec;
then close the syringe valve on the purging device to begin gas flow
through the trap. The trap temperature should be maintained at
180°C for Methods 8010, 8020, 8021, 8240 and 8260 and 210°C
for Methods 8015 and 8030. Trap temperatures up to 220 °C may be
employed. However, the higher temperatures will shorten the useful
life of the trap. After approximately 7 min, turn off the trap
heater and open the syringe valve to stop the gas flow through the
trap. When cool, the trap is ready for the next sample.

7.3.1.14 I[f the initial analysis of a sample or a dilution
of the sample has a concentration of analytes that exceeds the
initial calibration range, the sample must be reanalyzed at a higher
dilution. When a sample 1is analyzed that has saturated response
from a compound, this analysis must be followed by a blank organic-
free reagent water analysis. If the blank analysis is not free of
interferences, the system must be decontaminated. Sample analysis
may not resume until a blank can be analyzed that is free of
interferences.

7.3.1.15 AT1 dilutions should keep the response of the
major constituents (previously saturated peaks) in the upper half of
the Tinear range of the curve. Proceed to Method 8000 and the
specific determinative method for details on calculating analyte
response.

7.3.2 Water-miscible Tiquids:
7.3.2.1 Water-miscible T1liquids are analyzed as water

samples after first diluting them at least 50-fold with organic-free
reagent water.

7.3.2.2 Initial and serial dilutions can be prepared by
pipetting 2 mL of the sample into a 100 mL volumetric flask and
diluting to volume with organic-free reagent water. Transfer

immediately to a 5 mL gas-tight syringe.

7.3.2.3 Alternatively, prepare dilutions directly in a 5
mL syringe filled with organic-free reagent water by adding at least
20 pL, but not more than 100 pL of Tiquid sample. The sample 1is
ready for addition of surrogate and, if applicable, internal and
matrix spiking standards.

7.3.3 Sediment/soil and waste samples: It is highly recommended
that all samples of this type be screened prior to the purge-and-trap GC
analysis. These samples may contain percent quantities of purgeable
organics that will contaminate the purge-and-trap system, and require
extensive cleanup and instrument downtime. See Section 7.3.1.1 for
recommended screening techniques. Use the screening data to determine
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whether to use the Tow-concentration method (0.005-1 mg/kg) or the high-
concentration method (>1 mg/kg).

7.3.3.1 Low-concentration method: This is designed for
samples containing individual purgeable compounds of <1 mg/kg. It
is limited to sediment/soil samples and waste that is of a similar
consistency (granular and porous). The lTow-concentration method 1is
based on purging a heated sediment/soil sample mixed with
organic-free reagent water containing the surrogate and, if
applicable, internal and matrix spiking standards. Analyze all
reagent blanks and standards under the same conditions as the
samples.

7.3.3.1.1 Use a 5 g sample if the expected
concentration is <0.1 mg/kg or a 1 g sample for expected
concentrations between 0.1 and 1 mg/kg.

7.3.3.1.2 The GC system should be set up as in
Section 7.0 of the specific determinative method. This should
be done prior to the preparation of the sample to avoid loss
of volatiles from standards and samples. A heated purge
calibration curve must be prepared and wused for the
quantitation of all samples analyzed with the Tow-
concentration method. Follow the initial and daily
calibration instructions, except for the addition of a 40°C
purge temperature for Methods 8010, 8020, and 8021.

7.3.3.1.3 Remove the plunger from a 5 mL Luerlock type
syringe equipped with a syringe valve and fill until
overflowing with organic-free reagent water. Replace the
plunger and compress the reagent water to vent trapped air.
Adjust the volume to 5.0 mL. Add 10 pL each of surrogate
spiking solution and internal standard solution to the syringe
through the valve. (Surrogate spiking solution and internal
standard solution may be mixed together.) Matrix spiking
solutions, if indicated, should be added (10 pL) to the sample
at this time.

7.3.3.1.4 The sample (for volatile organics) consists
of the entire contents of the sample container. Do not
discard any supernatant Tiquids. Mix the contents of the
sample container with a narrow metal spatula. Weigh the
amount determined in Section 7.3.3.1.1 into a tared purge
device. Note and record the actual weight to the nearest 0.1

g.

7.3.3.1.5 Determination of sample % dry weight - In
certain cases, sample results are desired based on dry weight
basis. When such data is desired, a portion of sample for
this determination should be weighed out at the same time as
the portion used for analytical determination.

WARNING: The drying oven should be contained in a
hood or vented. Significant Taboratory
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contamination may result from a heavily
contaminated hazardous waste sample.

7.3.3.1.5.1 Immediately after weighing the sample
for extraction, weigh 5-10 g of the sample into a tared
crucible. Determine the % dry weight of the sample by
drying overnight at 105°C. AlTow to cool 1in a
desiccator before weighing:

% dry weight = g of dry sample x 100
g of sample

7.3.3.1.6 Add the spiked organic-free reagent
water to the purge device, which contains the weighed
amount of sample, and connect the device to the purge-
and-trap system.

NOTE: Prior to the attachment of the purge
device, Sections 7.3.3.1.4 and 7.3.3.1.6
must Dbe performed rapidly and without
interruption to avoid Toss of wvolatile
organics. These steps must be performed in
a laboratory free of solvent fumes.

7.3.3.1.7 Heat the sample to 40°C + 1°C (Methods
8010, 8020 and 8021) or to 85°C + 2°C (Methods 8015 and
8030) and purge the sample for the time shown in Table
1.

7.3.3.1.8 Proceed with the analysis as outlined
in Sections 7.3.1.11-7.3.1.15. Use 5 mL of the same
organic-free reagent water as in the reagent blank. If
saturated peaks occurred or would occur if a 1 g sample
were analyzed, the high-concentration method must be
followed.

7.3.3.1.9 For matrix spike analysis of
low-concentration sediment/soils, add 10 puL of the
matrix spike solution to 5 mL of organic-free reagent
water (Section 7.3.3.1.3 ). The concentration for a 5
g sample would be equivalent to 50 pg/kg of each matrix
spike standard.

7.3.3.2 High-concentration method: The method is
based on extracting the sediment/soil with methanol. A waste
sample 1s either extracted or diluted, depending on its
solubility 1in methanol. Wastes (i.e. petroleum and coke
wastes) that are insoluble in methanol are diluted with
reagent tetraglyme or polyethylene glycol (PEG). An aliquot
of the extract 1is added to organic-free reagent water
containing surrogate and, if applicable, internal and matrix
spiking standards. This 1is purged at the temperatures
indicated in Table 1. A1T samples with an expected
concentration of >1.0 mg/kg should be analyzed by this method.
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7.3.3.2.1 The sample (for volatile organics)
consists of the entire contents of the sample container.
Do not discard any supernatant liquids. Mix the
contents of the sample container with a narrow metal
spatula. For sediment/soil and waste that are insoluble
in methanol, weigh 4 g (wet weight) of sample into a
tared 20 mL vial. Use a top-loading balance. Note and
record the actual weight to 0.1 gram and determine the
percent dry weight of the sample using the procedure in
Section 7.3.3.1.5. For waste that 1is soluble in
methanol, tetraglyme, or PEG, weigh 1 g (wet weight)
into a tared scintillation vial or culture tube or a 10
mL volumetric flask. (If a vial or tube is used, it
must be calibrated prior to use. Pipet 10.0 mL of
methanol into the vial and mark the bottom of the
meniscus. Discard this solvent.)

7.3.3.2.2 For sediment/soil or solid waste,
quickly add 9.0 mL of appropriate solvent; then add 1.0
mL of the surrogate spiking solution to the vial. For
a solvent miscible sample, dilute the sample to 10 mL
with the appropriate solvent after adding 1.0 mL of the
surrogate spiking solution. Cap and shake for 2 min.

NOTE: Sections 7.3.3.2.1 and 7.3.3.2.2 must be
performed rapidly and without interruption
to avoid loss of volatile organics. These
steps must be performed in a laboratory
free from solvent fumes.

7.3.3.2.3 Pipet approximately 1 mL of the
extract into a GC vial for storage, using a disposable
pipet. The remainder may be discarded. Transfer
approximately 1 mL of reagent methanol to a separate GC
vial for use as the method blank for each set of
samples. These extracts may be stored at 4°C in the
dark, prior to analysis.

7.3.3.2.4 The GC system should be set up as in
Section 7.0 of the specific determinative method. This
should be done prior to the addition of the methanol
extract to organic-free reagent water.

7.3.3.2.5 Table 2 can be used to determine the
volume of methanol extract to add to the 5 mL of
organic-free reagent water for analysis. If a screening
procedure was followed, use the estimated concentration
to determine the appropriate volume. Otherwise,
estimate the concentration range of the sample from the
low-concentration analysis to determine the appropriate
volume. If the sample was submitted as a high-
concentration sample, start with 100 puL. A1l dilutions
must keep the response of the major constituents
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(previously saturated peaks) in the upper half of the
linear range of the curve.

7.3.3.2.6 Remove the plunger from a 5.0 mL
Luerlock type syringe equipped with a syringe valve and
fi11l until overflowing with organic-free reagent water.
Replace the plunger and compress the water to vent
trapped air. Adjust the volume to 4.9 mL. Pull the
plunger back to 5.0 mL to allow volume for the addition
of the sample extract and of standards. Add 10 pL of
internal standard solution. Also add the volume of
methanol extract determined in Section 7.3.3.2.5 and a
volume of methanol solvent to total 100 pL (excluding
methanol in standards).

7.3.3.2.7 Attach the syringe-syringe valve
assembly to the syringe valve on the purging device.
Open the syringe valve and inject the water/methanol
sample into the purging chamber.

7.3.3.2.8 Proceed with the analysis as outlined

in the specific determinative method. Analyze all
reagent blanks on the same instrument as that used for
the samples. The standards and blanks should also

contain 100 pL of methanol to simulate the sample
conditions.

7.3.3.2.9 For a matrix spike 1in the high-
concentration sediment/soil samples, add 8.0 mL of
methanol, 1.0 mL of surrogate spike solution and 1.0 mL
of matrix spike solution. Add a 100 pL aliquot of this
extract to 5 mL of water for purging (as per Section
7.3.3.2.6).

7.4 Sample analysis:

7.4.1 The samples prepared by this method may be analyzed by
Methods 8010, 8015, 8020, 8021, 8030, 8240, and 8260. Refer to
these methods for appropriate analysis conditions.

8.0  QUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures
and Method 3500 for sample preparation procedures.

8.2 Before processing any samples, the analyst should demonstrate
through the analysis of a calibration blank that all glassware and
reagents are interference free. ©Each time a set of samples is extracted,
or there is a change in reagents, a method blank should be processed as a
safeguard against chronic laboratory contamination. The blanks should be
carried through all stages of the sample preparation and measurement.
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8.3 Standard quality assurance practices should be used with this
method. Field duplicates should be collected to validate the precision of
the sampling technique. Laboratory replicates should be analyzed to
validate the precision of the analysis. Spiked samples should be carried
through all stages of sample preparation and measurement; they should be
analyzed to validate the sensitivity and accuracy of the analysis. If the
spiked samples do not indicate sufficient sensitivity to detect < 1 pg/g
of the analytes in the sample, then the sensitivity of the instrument
should be increased, or the sample should be subjected to additional
cleanup.

9.0 METHOD PERFORMANCE

9.1 Refer to the determinative methods for performance data.

10.0 REFERENCES

1. U.S. EPA 40 CFR Part 136, "Guidelines Establishing Test Procedures
for the Analysis of Pollutants Under the Clean Water Act; Final Rule
and Interim Final Rule and Proposed Rule," October 26, 1984.
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TABLE 1
PURGE-AND-TRAP OPERATING PARAMETERS

Analysis Method

8010 8015 8020/8021 8030
Purge gas Nitrogen or Nitrogen or Nitrogen or Nitrogen or
Helium Helium Helium Helium
Purge gas flow rate
(mL/min) 40 20 40 20
Purge time (min) 11.0 £+ 0.1 15.0 + 0.1 11.0 £+ 0.1 15.0 + 0.1
Purge temperature (°C) Ambient 85 + 2 Ambient 85 + 2
Desorb temperature (°C) 180 180 180 180
Backflush inert gas flow
(mL/min) 20-60 20-60 20-60 20-60
Desorb time (min) 4 1.5 4 1.5
CD-ROM 5030A - 14 Revision 1
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TABLE 2
QUANTITY OF METHANOL EXTRACT REQUIRED FOR ANALYSIS OF
HIGH-CONCENTRATION SOILS/SEDIMENTS

Approximate Volume of
Concentration Range Methanol Extract®
500-10,000 pg/kg 100 pL
1,000-20,000 pg/kg 50 pL
5,000-100,000 pg/kg 10 pL
25,000-500,000 pg/kg 100 pL of 1/50 dilution ®

Calculate appropriate dilution factor for concentrations exceeding this
table.

°The volume of methanol added to 5 mL of water being purged should be kept
constant. Therefore, add to the 5 mL syringe whatever volume of methanol
is necessary to maintain a volume of 100 pL added to the syringe.

®DiTute an aliquot of the methanol extract and then take 100 uL for
analysis.
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Figure 1
Purging Chamber
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Figure 2
Trap Packing and Construction for Method 8010
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Figure 3
Trap Packing and Construction for Methods 8020 and 8030
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Figure 4
Purge-and-Trap System
Purge-Sorb Mode
For Method 8010, 8020, and 8030
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Figure 5
Purge-and-Trap System
Desorb Mode
For Method 8010, 8020, and 8030
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METHOD 5030A
PURGE-AND-TRAP
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Low concentration

METHOD 5030A
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