MARS 6 for US EPA Method 3546
The new MARS 6 brings an intelligent design and remarkable ease of use to preparing
samples for US EPA Method 3546, as well as other solid-liquid extractions. Utilizing
innovative vessel designs and advanced technology, MARS 6 provides fast, efficient
extractions without any change to your current solvent scheme. Polar and nonpolar
solvents can be used including: acetone: hexane, methylene chloride and methylene
chloride: acetone. Whichever you choose, MARS 6 offers reproducible results you can
count on.
Utilizing an industry leading 1800 watts of microwave energy, the MARS 6 offers
unprecedented power and control in with patented PowerMAX™ technology. PowerMAX
applies the optimum amount of energy continuously to the sample, ensuring a fast
extraction and reproducible results.

US EPA 3546 Extractions in 25 Minutes per Batch
The MARS 6 can easily prepare up to 40 samples in a single batch, providing the highest
throughput of any microwave system and the lowest cost per test. Processing
extractions in the MARS 6 is remarkably easy. Simply weigh sample into the vessels,
add solvent, and hand tighten the cap. Place the turntable into the cavity and press
“Start.” The MARS 6 does the rest with a preprogrammed One Touch Method for US
EPA 3546 that automatically counts the number of vessels and precisely delivers the
exact amount of power to follow the prescribed heating curve. The MARS 6 is the
only system that measures and controls every vessel, ensuring proper conditions for
all samples whether you run a full turntable or just a few vessels.

IR Temperature Control
Dual floor-mounted IR sensors provide accurate temperature measurement of every vessel in
the turntable and confirm that conditions meet US EPA specifications.

Temperature (°C)

200
150
100
50
0
5

10

15

20

25

30

35

40

Vessel Position

Innovative Vessels

CEM recommends MARSXpress or MARSXpress Plus vessels for extraction. Their simple
3-piece design makes these vessels remarkably easy-to-use.
The 75-mL MARSXpress vessel is the perfect choice for US EPA 3546, as it allows for sample
sizes of up to 30 grams to be extracted. Up to 40 samples can be simultaneously processed
to maximize your laboratory throughput.
The 100-mL MARSXpress Plus has a TFM Teflon® liner, but is also available with either
reusable or disposable glass liners. Up to 24 vessels may be run simultaneously.

Solvent Sensor
CEM recommends the solvent detector option when performing
extractions. The sensor resides in the exhaust system and constantly
checks for the presence of solvents. If any solvent is detected, the
MARS 6 automatically alerts the operator and shuts down the magnetrons
immediately. This sensor is uniquely designed to identify both a rapid
venting of gas, as well as a slow leak.

Superior Results
A batch of 40 standard reference soil samples was prepared in the
MARS 6 using 75-mL MARSXpress vessels as follows:
Sample: EPA Priority Pollutant CLP Soil
Sample Size: 20 grams
Solvent System1: Acetone:hexane 1:1 (v/v) 25 mL

Conclusion

Heating Program for Extraction of Soil (US EPA 3546)
Ramp to Temperature Control
Max. Power
(W)
1800

Power
(%)
100

Ramp Time
(min)

Temperature
(°C)

15:00

115

Hold Time
(min)
10:00

Heating Curve For Extraction of Soil by US EPA Method 3546
The MARS 6 automatically heats samples to the prescribed method
parameters regardless of the number of vessels, sample sizes, or
solvent volumes.

As observed in the Chlorinated Pesticide
Residue Recovery data in the chart, the MARS
6 offers better results than conventional
methods. In addition, 500 extractions may
be performed in the MARS 6 with the same
amount of solvent needed for 32 Soxhlet
extractions, saving both time and money.
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The MARS 6 can prepare up to 40 samples in
a single batch in 25 minutes, providing the
highest throughput and lowest cost per test
available. The system’s all-vessel temperature
control and patented PowerMAX technologies
offer an unsurpassed degree of measurement
and control, while the proprietary One Touch
technology provides remarkable ease-ofuse. The MARS 6 also offers industry-leading
safeguards, including the optional solvent
sensor, for unmatched safety.
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Chlorinated Pesticide Residue Recovery
from Certified Reference Material (Soil*)
Certified Value
(mg/Kg)

EPA Methods
12 Lab
Mean Recovery (%)

Microwave Extraction
Recovery1 (%)

Aldrin

338

88

92

Alpha-Chordane

313

78

93

Beta-BHC

148

75

82

4,4’ DDE

340

89

92

Heptachlor

384

86

90

Alpha-BHC

235

80

96

Lindane

425

81

88

Dieldrin

324

81

99

Endrin

233

91

96

4,4’ DDD

196

89

97

4,4’ DDT

229

79

90

*ECD: Average of 6 individual extractions
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