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MS Instrumentation 

HPLC-TOF-MS 
Good for Aqueous Samples 

Thermal, Oxidative 
Nitrosamines and Aldehydes 

GC-MS 
Good for Volatile Compounds 

Nitrosamines, Aldehydes 
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Time of Flight Mass Spectrometry 

•Time of Flight MS produces mass/charge ratios 
with sub ppm mass accuracy (0.0002 m/z) 
 

•Dual electrospray ionization of a reference solution 
•(121, 922 m/z) 
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Nitrosamine Analysis 

• Two samples types 
1. Liquid 

•Nitrosamines are collected in 30 wt% MEA. 

2. Gas 
•Nitrosamines are collected in 0.1% sulfamic acid. 
• SASK Power is using a similar methodology. 
 

 

UT Review Meeting                     October 9th, 2014 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=xzLAsn8hUMkpaM&tbnid=8k4GlPUOoN-gCM:&ved=0CAUQjRw&url=http://www.capitolscientific.com/Nalgene-4300-0250-Polypropylene-Separatory-Funnel-with-Teflon-Stopcock-PP-Screw-Cap-250mL-The&ei=0FXaU8e1Os2jyASoyIKQBg&bvm=bv.72185853,d.aWw&psig=AFQjCNFSLSy1oiE1GblKvXHCFyAC49svDA&ust=1406904136127767
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=xzLAsn8hUMkpaM&tbnid=8k4GlPUOoN-gCM:&ved=0CAUQjRw&url=http://www.capitolscientific.com/Nalgene-4300-0250-Polypropylene-Separatory-Funnel-with-Teflon-Stopcock-PP-Screw-Cap-250mL-The&ei=0FXaU8e1Os2jyASoyIKQBg&bvm=bv.72185853,d.aWw&psig=AFQjCNFSLSy1oiE1GblKvXHCFyAC49svDA&ust=1406904136127767


Solid Phase Extraction (SPE) 

•Activated carbon 
cartridges with specific 
affinity for nitrosamines 
(EPA 521) 
 

•Separate the 
nitrosamines from the 
concentrated amine 
matrix 
 

•Sample pre-
concentration leading to 
lower limits of detection 
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Percent Recovery of solid phase  
extracted nitrosamines - MEA 

•30% MEA (C/N=0.4) spiked 
with the nitrosamines 
 

•Eluent: DCM 
 

•Good reproducible recovery 
with DCM over a range of 
different nitrosamine 
concentrations 
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Application to a Mixture  
of Different Nitrosamines 
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Percent Recovery of solid phase  
extracted nitrosamines - Sulfamic 

•0.1% Sulfamic 
acid spiked with 
the nitrosamines 
 

•Eluent: DCM or 
Acetone 
 

•Good 
reproducible 
recovery with 
DCM over a range 
of different 
nitrosamine 
concentrations 
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Application to a Mixture  
of Different Nitrosamines 
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Thermal Degradation of Diamines 

•Loaded amine solution (2.5M, C/N 0.4) 
 

•125°C, 135°C, 145°C 
 

•100-200 hours heating 
 

•Un-heated solution as a reference blank 
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Product Identification - EDA 
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Product Identification - EDA 

Actual [M+H]+ (m/z) Formula Generated Calculated [M+H]+
 (m/z) 

87.09892 C3H6N2O 87.0553 

147.17980 C5H14N4O 147.124 

173.16375 C7H16N4O 173.13969 

195.14995 Poor molecular match 195.1499 
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Product Identification - EDA 

C3H6N2O 87.0553 m/z 

Extracted Ion Chromatograms (EIC) from MS data 

HN NH

O
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Product Identification - EDA 
Extracted Ion Chromatograms (EIC) from MS data 

C5H14N4O 147.124 

C7H16N4O 173.13969 
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Product Identification – 1,2-DAP 
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Product Identification – 1,2-DAP 

HN NH

NHHN

C

O

C

O

H3C

CH3

H2N

H
N

O

H
N

NH2

CH3 CH3

HN NH

O

H3C

UT Review Meeting                     October 9th, 2014 



Thermal Contribution – 1,3-DAP 
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Product Identification – 1,3-DAP 
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Product Identification – MEDA 
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Product Identification – MEDA 
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