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Selected substance affinities towards Zirconia [1]:

phosph(on)ates > tricarbonic acids > dicarbonic acids > carbonic acids >>> monovalent 
anions

[1] Blackwell and Carr, Development of an Eluotropic Series for the Chromatography of Lewis Bases on Zirconium Oxide, Anal. Chem., 1992, 64, 863-873
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Satisfactory (absolute) recoveries even in 
presence of concurring matrix compounds
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Adsorption Behaviour on Zircona depending on pH [2]:

[2] Nawrocki,J., Rigney, M.P, McCormick,A., Carr,P.W.; Chemistry of zirconia and ist use in chromatography; Journal of Chromatography A, 657 (1993), 229-282
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Adsorption Behaviour on Zircona depending on pH [2]:

Trapping Elution

[2] Nawrocki,J., Rigney, M.P, McCormick,A., Carr,P.W.; Chemistry of zirconia and ist use in chromatography; Journal of Chromatography A, 657 (1993), 229-282



System Set-up and used Eluents

Analytical pump

Delivery pump + Autosampler

Waste

Trapping
column

Separation 
column

Mass
Spectrometer

Valve 1 (Position 1)

Valve 2 (Position 1)

Step 1
Run time

Sample Trapping
0.0-5.0 min 

Delivery Pump 50 mM Formic acid in
Water/Methanol 1/1 (v/v)

Analytical Pump
A: 5 % Acetonitrile in Water
B: 50 mM NH4OH in 5 %

Acetonitrile in Water

Valve 1 Position 1

Valve 2 Position 1



System Set-up and used Eluents

Analytical pump

Delivery pump + Autosampler

Waste

Trapping
column

Separation 
column

Mass
Spectrometer

Valve 1 (Position 1)

Valve 2 (Position 1)

Step 1
Run time

Sample Trapping
0.0-5.0 min 

Delivery Pump 50 mM Formic acid in
Water/Methanol 1/1 (v/v)

Analytical Pump
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Acetonitrile in Water

Valve 1 Position 1

Valve 2 Position 1

Zirchrom Phase (3 µm, 10x.2.1 mm), 
Zirchrom Separations Inc. (Anoka, MN, USA)

Asahipak NH2P-4D (5 µm, 4.6x150 mm), 
Showa Denko Europe (Munich, Germany)

Sciex QTrap 6500+



System Set-up and used Eluents

Step 2
Run time

Elution
5.0-15.0 min 
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System Set-up and used Eluents

Step 3
Run time

Separation
15.1-30.0 min 

Delivery Pump 100 mM NH4OH in water

Analytical Pump
A: 5 % Acetonitrile in Water
B: 50 mM NH4OH in 5 %

Acetonitrile in Water

Valve 1 Position 2

Valve 2 Position 1

Valve 
switchedbackflush

cleaning

Analytical pump

Delivery pump + Autosampler

Waste

Trapping
column

Separation 
column

Mass
Spectrometer

Valve 1 (Position 1)

Valve 2 (Position 2)

Valve 
switched



Validation according to SANTE/11945/2015 – Exemplary Data (Matrix Cal+ILIS):

Extraction using QuPPe 9.3
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Validation according to SANTE/11945/2015 – Exemplary Chromatograms:

Recovery 
0.01 ppm Carrots King Oyster

Mushrooms Grapes Soy Beans Whole 
Wheat Flour

AMPA

Glyphosate

N-Acetyl-
glyphosate

In-source
Fragmentation



All results
n = 2 Blank

Level 10 ppb Level 100 ppb

Matrix 
calibration

Recovery 
(ILIS corrected)

Matrix 
calibration

Recovery
(ILIS corrected)

AMPA
m/z 110/63

matrix effect* -34 % 73 % 79 %

Glyphosate
m/z 110/63

matrix effect* +36 % 89 % 95 %

Determination of Green Tea Samples:

* % 	
	

%



Thank you for your attention!
Questions to EURL-SRM@cvuas.bwl.de
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