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The research problem

Sensing explosive molecules is a challenging task for which the methods used need to be safe
and sensitive. In particular the ability to discriminate between molecules that are very chemically
similar is a challenge. A particularly sensitive technique is to monitor the presence of explosives
using ‘host’ molecules/materials for which a change in their fluorescent properties is elicited by
the presence of a ‘guest’ species. The main challenge is the design of hosts, for either
homogeneous or heterogeneous sensing, that are highly selective for similar analytes.

Project aims

This project will synthesise a variety of new fluorescence detectors for nitroaromatics and
explosives. The project will follow a versatile and modular synthetic path to synthesise
fluorescent species that have recognition sites for the targeted guests; these will be incorporated
into receptors for both solution-phase and solid-state detection. The selectivity preferences of
these receptors will be explored by studying the fluorescence emission properties of the hosts.
The project aims to understand the selectivity of these new host species, in turn informing the
design of the next generation of materials in an iterative manner. The project will make
fundamental advances in the ability to discriminate between closely related analytes and aims to
improve on existing technologies for the detection of explosives.

Expected outcomes

The expected outcomes from this project are:

- A new family (or families) of solution-phase fluorescence receptors for nitroaromatic and
explosive analytes.

- A new family (or families) of solid-state fluorescence receptors (i.e. metal-organic frameworks)
for nitroaromatic and explosive analytes.

L Improvements upon existing technologies for the trace detection of explosives.

How will the project address the Goals of the above Themes?

The project falls within the scope of the ‘nanotechnology’ theme. The outcomes of the project
will be molecular devices or materials that are able to selectively detect explosive analytes at the
ppm level.




Capabilities and Degrees Required

The project will involve a significant amount of synthesis (organic and coordination chemistry)
and analysis of host-guest binding by study of fluorescence properties.

A student who choses this project should have:

- Excellent BS (Four Years) or M.Sc in Chemistry.

- A demonstrable background in synthesis and/or spectroscopy.

- Adesire to work on a cross-disciplinary project (synthesis, photophysics and material

properties).

Potential Collaborators

Dr Toby Bell (Monash)

Select up to (4) keywords from the Academy’s approved keyword list (available at
http://www.iitbmonash.org/becoming-a-research-supervisor/) relating to this project to make it easier

for the students to apply.

Novel Functional Materials
Materials Chemistry/Science
Sensor and Sensor Networks




