
COMPREHENSIVE DETERMINATION OF DISSOLVED ORGANIC MATTER (DOM) AT THE MOLECULAR LEVEL TO 

UNDERPIN ENHANCED RIVER WATER QUALITY ASSESSMENTS 

Introduction   
Despite the obvious importance of DOM in relation to freshwater ecosystem and human health1-4 its 
chemistry is currently defined only by bulk parameters or investigated for a restricted range of 
priority pollutants. This approach conflicts with the need to develop an in-depth understanding of 
human and climate impacts on DOM chemistry at the molecular level. Fig. 1 shows a recent example 
of how Fourier transform ion cyclotron resonance mass spectrometry (FTICRMS) can provide new 
insights into DOM chemistry. Fig. 1a reveals thousands of molecular species with Fig. 1b showing the 
same nominal molecular mass resolved according to elemental compositions, i.e. number of C, N, P, 
O, S and H atoms. MSn capability allows structures of individual species to be probed.  

 

Fig. 1. FTICR mass spetra of DOM from river water: (a) molecular species ranging from m/z 175-810; 
(b) expansion of the m/z 432.0 to 432.3 showing further complexity possible at each m/z5.  

Aims of the project and collaborations 

The aim of the studentship is develop FTICRMS for the molecular characterisation of DOM. Specific 
questions that will be addressed:  

1. How far can the chemical characterisation of DOM be advanced through FTICRMS? 
2. How do natural and anthropogenic molecular components of DOM vary with catchment sources 

and processes? 
3. How do  biotic and abiotic factors influence the molecular composition of DOM? 

These aims will be addressed as follows: 
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1. MS method development  
Fig. 1 shows the potential that exists to generate high specificity chemical ‘fingerprints’ for DOM 
using FTICRMS. The student will assess how such spectra can be used to provide quantitative and 
qualitative assessments of DOM composition. This will be achieved using mixtures of reference 
compounds of known concentrations, representative of naturally occurring and xenobiotic 
substances likely to comprise DOM deriving from a range of catchment sources. These mixtures will 
be used to derive response factors for different compound classes, test for matrix effects, and as 
internal standards for quantification of DOM components. 

2. Data handling.  
One of the major challenges of DOM analysis by high resolution MS is the complexity of 
compositional information, which demands the use of chemometric approaches. The student will 
work with the Fera team who have considerable experience in this area. The major aim will be to 
provide data visualisation methods that will allow both quantitative and qualitative representations 
of the spectral data for correlation with environmental variables. 

3. Laboratory and field experiments.  
FTICRMS ‘fingerprinting’ at the molecular level will be used to assess the impacts of different 
environmental variables on DOM composition.  Changes in DOM chemistry will be determined 
sequentially along a river course to assess compositional changes wrought by agriculture,urban 
activities and instream processing. Abiotic v biotic factors will be studied in the laboratory by 
assessing changes in DOM chemistry by FTICRMS after microbiological incubations or UV/vis 
irradiance.      
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