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nicole riddell is an external doctoral student in analy-
tical chemistry. She started her doctoral studies in 2014 at 
Örebro University, but conducted her research at Wellington 
Laboratories Inc. in Canada.  Her main research focus has 
been dedicated to the development of analytical methods 
for emerging and legacy environmental contaminants using 
packed column supercritical fluid chromatography (pSFC) 
coupled to atmospheric pressure ionization mass spectro-
metry (API/MS).

Although gas and liquid chromatography have emerged as dominant separa-
tion techniques in environmental analytical chemistry, these methods do not 
allow for the concurrent analysis of chemically diverse groups of persistent 
organic pollutants (POPs). There are also a small number of compounds which 
are not easily amenable to either of these traditional separation techniques.  For 
this reason, the coupling of pSFC to API/MS could provide a complementary 
separation technique for environmental applications which are analytically 
challenging using conventional instrumentation.  It was postulated that the 
unique properties of supercritical fluids, particularly carbon dioxide, and its 
use in the chromatographic separation of environmentally relevant compounds 
with varying functionality could eventually result in the development of scre-
ening methods applicable to a wide variety of environmental contaminants.  

The overall aim of this work was to determine the applicability of pSFC as 
a separation technique for environmental contaminants of concern, but the 
challenges associated with the coupling of pSFC with MS detection are also 
addressed for the target analytes investigated.  In order to demonstrate broad 
applicability, a range of compounds were investigated including chlorinated 
aromatic compounds (PCDDs, PCDFs, and PCBs), halogenated non-aromatic 
compounds (HBCDD and Dechlorane Plus), and halogen free organo-
phosphate flame retardants (RBDPP, BPA-BDPP, and DOPO).
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