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General area of project interests. The Marriott Group specialises in Separation Science / 

Chromatography / Mass Spectrometry (MS), to support a broad repertoire of studies; method 

development in GC, including comprehensive 2D & multidimensional GC (GCGC; MDGC) 

with selective detection, including MS. We study ultrahigh resolution separations, unusual 

processes, and chromatography analysis of complex samples such as pesticides, pollutants, 

flavours/fragrances, essential oils, foods/fatty acids/triglycerides. We have two GC–triple 

quadrupole MS systems, GC–Q-TOFMS, GC–MS/FTIR, and a new portable GC–MS. Our 

MDGC research is world’s-best-practice. See  

http://www.monash.edu/science/schools/chemistry/our-people/staff/marriott 

Example Project Areas 

[A] Target & Untargeted MS/MS 

methods for food fraud and allergens. 

 
MS/MS provides both target and untargeted 

analysis of components depending on the 

implementation procedure; 3MS can be a qMS 

or TOFMS system. Various projects can be 

offered. We will develop new analytical 

methods for components in various foods and 

pharmaceuticals using GC or direct infusion to 

provide selectivity and sensitivity of analysis. 

[B] New selective technologies for 

monitoring greenhouse gases (GHG). 

 
Pulsed discharge helium ionisation (PDHID) 

detectors exhibit selectivity in its ECD mode 

towards halogens. Working with CSIRO 

Oceans and Atmosphere we will develop new 

approaches to trace GHG analysis using the 

PDHID in our lab, and introduce a framework 

for quantifying multidimensional gas-phase 

separations using this ultrasensitive approach. 

[C] Flavour evaluation of rum 

manufacture  (or coffee roasting). 

         
Our rum manufacturer partner will evaluate 

acid and critical ester evolution during rum 

fermentation. The remainder liquor from 

distillation is re-cycled into successive 

distillations, so ‘legacy’ product profiling is 

important. Rum is typically matured in oak 

(French, American), and rum extracts various 

flavours (esters, vanillins) from the oak. 

Botanicals are sometimes added to the finished 

rum This project will characterise various rum 

manufacture processes and flavour products.    

[D] Novel methods for extraction of 

natural compounds. 

         
SPME provides highly versatile extraction of 

compounds from e.g. the headspace (H/S) of a 

sample. Different fibres extract compounds 

differently. We propose to test a new concept 

for H/S extraction, to provide a new generation 

of S-selectivity sorption phase to study S-

compounds in a variety of samples e.g. coffee 

and wine, compared with classical SPME. GC 

and MS methods will be used.  



These projects are just examples of what we can offer as possible Honours research studies.    

 

We are happy to consider similar projects, or projects that make use of unique capabilities 

in chemical analysis that a researcher might consider.  Thus if you look through our 

previous publications and project areas, they might give you ideas for what we could offer. 

 

For instance studies in preparative scale gas chromatography will be a very fertile area 

that combines collection of individual compounds from a GC, then conducts various 

spectroscopic procedures for improved structural analysis. This is important when we 

cannot obtain authentic chemical standards, or the mass spectrometry data for a 

compound are equivocal.  

 

Some additional possible areas could be: 

 

• Essential oil profiling, integrating sample extraction data with GC×GC 2D data 

metrics. 

 

• Prep-scale GC / MS / NMR etc. for absolute structural identification. 

 

• Development of prediction metrics for GC×GC separations. 

 

• Novel interconversions and fluxional molecular behavior in gas chromatography, 

including natural products and pyrethrums and chiral compounds.  

 

 


