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Extraction of Chlorinated Herbicides Using
Accderated Solvent Extraction (ASE®)

Meets the requirements of U.S. EPA Method 3545

INTRODUCTION

Accelerated Solvent Extraction (ASE) is anew
extraction method that significantly streamlines sample
preparation. A commonly used solvent is pumped into
an extraction cell containing the sample, which is then
brought to an elevated temperature and pressure.
Minutes later, the extract is transferred from the heated
cell to a standard collection via for cleanup or analysis.
The entire extraction processis fully automated and
performed in minutes for fast and easy extraction with
low solvent consumption.

Analysis of soils, sludge, and other solid wastes for
chlorinated herbicides first requires extraction of the
analytes from the matrix. Previously, this step usually
required large amounts of solvents. Recent and antici-
pated changes in environmental regulations will cause
severe restrictions on the amount of solvent usagein
laboratories worldwide. For example, in the United
States a recent executive order calls for a 50-90%
reduction of solvent usage in all federal laboratories.
ASE was developed by Dionex to meet the new require-
ments for reducing solvent usage in the preparation of
solid waste samples.

The use of ASE in the extraction of chlorinated
herbicides from solid wastes is more convenient,
faster, and | ess solvent-intensive than previous methods.
U.S. EPA Method 8150A for the analysis of chlorinated
herbicides uses a wrist-shaking technique that requires
300 mL of acetone and diethyl ether following acidifica-
tion to pH 2 with HCI. In the method reported in this
application note, chlorinated herbicide recoveries by ASE
are equivalent to recoveries from the wrist-shaking method
recommended in Method 8150A. ASE can extract a 10-g
sample of atypica soil in about 12 min with atota solvent
consumption of approximately 15 mL.

The procedures described in this application note
meet the requirements for sample extraction as prescribed
by U.S. EPA Method 3545. This method is applicable to
the extraction of water-insoluble or dightly water-soluble
chlorinated herbicides in preparation for gas chromato-
graphic measurements.

EQUIPMENT

ASE 200 Accelerated Solvent Extractor, with 11- or
22-mL stainless steel extraction cells

Gas chromatograph (GC) with ECD

Dionex vialsfor collection of extracts
(40 mL P/N 49465; 60 mL P/N 49466)

SOLVENTS

Dichloromethane

Acetone

Phosphoric acid

ASE 200 CONDITIONS

Oven Temperature: 100 °C

Pressure; 14 MPa (2000 psi)

Oven

Heatup Time: 5min

Static Time: 5min

Flush Volume: 60% of extraction cell volume
Nitrogen Purge: 1 MPa (150 psi) for 60 s
Solvent: Dichloromethane/acetone (1:2, v/v),

with 4% (v/v) H,PO,/H.O (1:1)



SAMPLE INFORMATION

All spiked soils were prepared and certified by ERA
(Environmental Resource Associates). Spiked samples
were extracted both by the ASE 200 system and by the
wrist-shaking technique. The extract was treated using
the postextraction steps as outlined in U.S. EPA Method
8150A. These steps include treatment with acidic
Na,SO,, base hydrolysis, concentration, and esterifica-
tion with diazomethane. Extracts were analyzed by SW-
846 Method 8150A using GC/ECD.

Note: All extractions and analytical work were
performed by DataChem Laboratories (Salt Lake City,
Utah, USA). Matrix blanks, spikes, and spike duplicates
were included for each matrix.

SAMPLE PREPARATION

The sample is ground to 100200 mesh (150-75 pm).
Wet samples either are mixed with ASE Prep DE
(diatomaceous earth), P/N 062819 (1:1, w/w) or are air
dried.! After grinding, aweighed sampleistransferred to
either an 11- or 22-mL extraction cell.

PROCEDURE

The procedure used in this application note follows
the detailed method as described under the U.S. EPA
SW-846 Method 3545.

Dried sediment, soil, and dry waste samples should
be ground or otherwise subdivided to pass through a
1-mm sieve. Wet samples are mixed with ASE Prep DE
until afree-flowing powder is obtained. Introduce a
sufficient amount of sample into the grinding apparatus
toyield 10-20 g after grinding. Dry the sample or mix.
Air drying is not appropriate for the analysis of the
more volatile chlorinated herbicides.
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Place a cellulose disk at the outlet end of the ex-
traction cell. Weigh 10 g of each sampleinto 11-mL
extraction cells or 20 g into 22-mL cells. For samples
mixed with ASE Prep DE, transfer the entire contents
of the beaker to the extraction cell. Surrogate spikes
and matrix spikes may be added to the appropriate
sample cells.

Place extraction cells into the autosampler tray
and load the collection tray with the appropriate number
(up to 24) of 40-mL, precleaned, capped vias with
septa. Set the method conditions on the ASE 200 system
and initiate the run.

DISCUSSION AND RESULTS

Results from the extraction of two spiking levels
in three different soil types are summarized in Tables
1 and 2. These resultsillustrate that the ASE technique
obtains analyte recoveries equivalent to the Method
8150A wrist-shaking procedure for the extraction of
chlorinated herbicides from solid waste.?
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Table 1. Average Recovery of Chlorinated
Herbicides from Three Soil Types*—ASE

Table 2. Average Recovery and Precision
for Extraction of Chlorinated Herbicides
Compared to Wrist-Shaking Method

from Three Soil Types by ASE

Chlorinated Herbicide Average Recovery
Target Compound (% of Shaking Method) Matrixa ASE ASEP | Shaking | Shaking® | ASE as
(% of | (RSD,%)| (% of | (RSD,%) | % of
2,4-D 116.2 Spike) Spike) Shaking
2,4-DB 112.9
2451 106.6 Clay (I 36.1 545 | 422 25.2 89.8
w . . . . .
24,517 Lz C|ely (hq r)1 711 15.0 61.6 216 112.8
ay (ni . . . . .
Dalapon 1018 L & |g ) 56.7 112 36.9 78.7 126.6
- oam (low, . . . . .
Dicarmba 108.1 L (h' r)1 59.9 14.1 43.9 147 132.8
. m (ni . . . . .
Dichlorprop 1077 Soad (I o 51.1 12.6 49.7 133 111.2
. n W . . . . .
Dinoseb 118.4 and ( 9 )
Sand (high) [  69.2 395 66.3 355 104.4
#Averages from extraction of sand, loam, and clay soils. @ Low spiking levels ranged from 50 to 500 pg/kg. High spiking levels ranged from 500 to
5000 pg/kg.
® Each precision (RSD,%) value is the average of seven replicate measurements for each
compound, then averaged for all compounds.
Qﬁ‘“’ne«l’e ASE isaregistered trademark of Dionex Corporation.
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