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The Acclaim Carbamate Column—A Superior Solution
to Carbamate Pesticide Analysis (U.S. EPA Method 531.2)

The Acclaim® Carbamate 
columns are designed for the baseline 
separation of carbamates specified in 
the U.S. EPA Method 531.2, using LC-
postcolumn derivatization-fluorescence 
or LC-MS detection.

•	 Baseline separation of carbamate 
pesticides specified in the U.S. EPA 
Method 531.2. 

•	 Use with either LC-postcolumn 
derivatization-fluorescence or  
LC/MS detection.

•	 Compatible with both binary 
(methanol/water) and ternary  
(acetonitrile/methanol/water)  
mobile phase gradients. 

•	 High efficiency, extremely low  
column bleed, and rugged  
column packing.

Passion. Power. Productivity.

N-methylcarbamates and 
N-methylcarbamoyloximes are among 
the most widely used pesticides 
worldwide. The residual carbamates 
pollute drinking water sources causing 
environmental and health concerns.1 
The U.S. EPA method 531.2 provides 
guidelines for monitoring these 
compounds in ground and surface 
waters, and also drinking water.2 
Reversed-phase high performance 
liquid chromatography (RP-HPLC) 
is the preferred method for separating 
carbamates. Most alternate methods for 
analysis have significant limitations. 
Gas chromatographic analysis is 
unsuccessful due to degradation 
of the analyte compounds during 
vaporization. HPLC with UV detection 

fails to offer adequate sensitivity or 
specificity required for the sample 
matrices of interest. Postcolumn 
derivatization with fluorescence 
detection following a reversed-phase 
HPLC separation is consistent with the 
U.S. EPA Method 531.2.3 This method 
delivers highly sensitive determination 
of carbamates. LC-MS with positive 
mode electrospray ionization mass 
spectrometry has been shown to be a 
promising alternative, especially when 
high sensitivity and/or identification 
are required.4
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LC-Postcolumn Derivatization- 
Fluorescence Method

The Acclaim Carbamate column 
is guaranteed to produce baseline 
separation of carbamate residues 
specified by the U.S. EPA Method 
531.2. Figure 1 illustrates the separation 
of 12 carbamate compounds listed in 
the method using a LC-postcolumn 
derivatization-fluorescence method on 
a 4.6 × 250 mm Acclaim Carbamate 
column. Resolutions between all 
critical pairs meet or exceed the 
chromatographic requirements of the 
U.S. EPA 531.2 monograph method, 
demonstrating the column's suitability 
for this application. To conserve organic 
solvent and increase sample throughput 
at the same time, a 3.0 × 150 mm 
Acclaim Carbamate column can be used 
and all 12 carbamates are well separated 
within 20 min (Figure 2). Figure 1. Carbamate pesticides listed in EPA Method 531.2, separated using a  

4.6 × 250 mm Acclaim Carbamate column.

Figure 2. Carbamate pesticides listed in EPA Method 531.2, separated using a  
3.0 × 150 mm Acclaim Carbamate column.
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Column:  Acclaim Carbamate, 5 µm
Dimensions: 4.6 × 250 mm
LC System: UltiMate® 3000
Mobile Phases: A: Water
 B: Methanol
Gradient:
Time (min)  -8.0   0.0   6.0   7.0 21.0 24.0 32.0
 %A 80 80 77 57 53 30 30
 %B 20 20 23 43 47 70 70
Flow:  1.20 mL/min
Temperature:  30 °C
Injection:  10 µL
Detector:  Postcolumn reaction
 Fluorescence, ex. 330 nm, em. 465 nm
Sample: Calibration mix 100 µg/L in citrate buffer

Peaks: 1. Aldicarb sulfoxide
 2. Aldicarb sulfone
 3. Oxamyl
 4. Methomyl 
 5. 5-Hydroxycarbofuran
 6. Aldicarb
 7. Propoxur
 8. Carbofuran
 9. Carbaryl
 10. 1-Naphthol
 11. Methiocarb
 12. BDMC (surrogate)
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Peaks: 1. Aldicarb sulfoxide
 2. Aldicarb sulfone
 3. Oxamyl
 4. Methomyl 
 5. 5-Hydroxycarbofuran
 6. Aldicarb
 7. Propoxur
 8. Carbofuran
 9. Carbaryl
 10. 1-Naphthol
 11. Methiocarb
 12. BDMC (surrogate)

Column:  Acclaim Carbamate, 3 µm
Dimensions: 3.0 × 150 mm
LC System: UltiMate 3000
Mobile Phases: A: Water
 B: Methanol
Gradient:
Time (min)  -4.0   0.0   2.0   2.5 8.0 13.6 16.0
 %A 85 85 80 62 60 30 30
 %B 15 15 20 38 40 70 70
Flow:  0.90 mL/min
Temperature:  50 °C
Injection:  10 µL
Detector:  Postcolumn reaction
 Fluorescence, ex. 330 nm, em. 465 nm
Sample: Calibration mix 100 µg/L in citrate buffer
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SPECIFICATIONS

Column Chemistry:
	 Proprietary alkyl group 

Base Silica:
	 High purity, spherical, porous

Particle Size:
	 3 µm or 5 µm 

Pore Size:
  120 Å 

pH Range:
	 2.5 to 7.5 

Temperature Limit:
	 80 °C 
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Chromatographic Conditions
System: UltiMate 3000 HPLC system
Column: Acclaim Carbamate column (2.1 × 150 mm, 3 µm)
Mobile Phase:   A) Methanol
 B) 1.0 mM Ammonium formate
 C) Water

 Time (min) A% B% C%
 –4.0 10 5 85
 0.0 10 5 85
 2.0 10 5 85
 15.0 65 5 30
 15.1 90 5 5
 20.0 90 5 5

Flow Rate: 300 µL/min
Inj. Volume: 20 µL
Detector: MSQ Plus™ single quadrupole mass spectrometer

 Mass Spectrometric Conditions
Ionization interface: Electrospray Ionization (ESI) positive mode
Detection mode:  Selected Ion Monitoring (SIM)
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LC-MS Method
Compared to fluorescence 

detection, mass spectrometric detection 
can significantly improve method 
selectivity and sensitivity. Figure 3 
demonstrates excellent separation, high 
throughput (20 min run time), and  
enhanced selectivity and sensitivity 
with MS detection achieved on a  
2.1 × 150 mm Acclaim Carbamate 
column. This method has been 
successfully applied to the 
determination of carbamates in 
various types of water samples and 
performance was evaluated with 
respect to linearity, calibration range, 
detection limits, and recovery from a 
simulated ground water matrix.5

Multiple Column Formats
The Acclaim Carbamate columns 

are available in various column formats: 
4.6 × 250 mm, 5 μm for high resolution 
routine analysis; 4.6 × 150 mm, 3 μm for 
high throughput routine analysis;  
3.0 × 150 mm, 3 μm for high throughput 
analysis with reduced solvent 
consumption; 2.1 × 150 mm, 3 μm for 
LC-MS analysis.

Reproducible Manufacturing
Each Acclaim Carbamate 

column is manufactured to stringent 
specifications to ensure excellent 
column performance. Each column 
is shipped with a lot validation 
sheet showing the test results and 
specifications for the lot of bonded 
silica packed into the column. In 
addition, each column is individually 
tested and shipped with a test 
chromatogram that validates 
column performance.

Figure 3. Carbamate pesticides by LC-MS.
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Acclaim and UltiMate are registered trademark of Dionex Corporation. 
MSQ Plus is a trademark of Thermo Fisher Scientific, Inc. 

In the U.S., call (800) 346-6390 or contact the Dionex Regional Office nearest you.  
Outside the U.S., order through your local Dionex office or distributor. Refer the 
following part numbers:

Acclaim Carbamate, Analytical, 5 µm, 4.6 x 250 mm........................................... 072924

Acclaim Carbamate, Analytical, 3 µm, 4.6 x 150 mm........................................... 072925

Acclaim Carbamate, Analytical, 3 µm, 3.0 x 150 mm........................................... 072926

Acclaim Carbamate, Analytical, 3 µm, 2.1 x 150 mm........................................... 072927

Acclaim Carbamate, Guard, 5 µm, 4.6 x 10 mm.................................................... 072928

Acclaim Carbamate, Guard, 5 µm, 3.0 x 10 mm.................................................... 072929

Acclaim Carbamate, Guard, 5 µm, 2.1 x 10 mm.................................................... 072930

Guard Holder (V-2)................................................................................................ 069580

Guard Holder Kit V-2 (Holder V-2 and coupler).................................................... 069707

Guard coupler (V-2)................................................................................................ 074188

ORDERING INFORMATION

Passion. Power. Productivity.

		  North America

	 	 U.S./Canada (847) 295-7500  	
	 	
		  South America

	 	 Brazil (55) 11 3731 5140

Europe

Austria (43) 1 616 51 25  Benelux (31) 20 683 9768 (32) 3 353 4294  	
Denmark (45) 36 36 90 90  France (33) 1 39 30 01 10  Germany (49) 6126 991 0  	
Ireland (353) 1 644 0064  Italy (39) 02 51 62 1267  Sweden (46) 8 473 3380  	
Switzerland (41) 62 205 9966  United Kingdom (44) 1276 691722

Asia Pacific

Australia (61) 2 9420 5233  China (852) 2428 3282  India (91) 22 2764 2735  	
Japan (81) 6 6885 1213  Korea (82) 2 2653 2580  Singapore (65) 6289 1190
Taiwan (886) 2 8751 6655

Dionex Corporation

1228 Titan Way	
P.O. Box 3603	
Sunnyvale, CA	
94088-3603	
(408) 737-0700 www.dionex.com
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