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deaths per year 
globally due to 
unclean water.1 

Most water pollutants, including organic solvents (e.g. 
methanol and ethyl acetate), are hidden to the human eye.

Large scale industrial water quality monitoring is inaccessible 
to many globally. It’s also complex, costly, and reliant on 
electronics with rare earth metals.2

There is a need for more reusable and cost effective, yet 
accurate, local source water purity indicator for remote and 
developing communities. 

By entrapping Cor in the tight inter-layer 
spaces of a MON, most solvents are 
impeded from interacting with Cor.
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Cor typically 
luminesces blue as 
a single molecule.

Water is the only 
molecule small enough 
to be adsorbed by 
Cor@MON and therefore 
the only liquid that can 
cause AEEE.

In the dimer, each molecule still 
absorbs energy individually, but they 
then interact and emit the energy as 
one (more stable) pair, resulting in a 

shift to green emission (Aggregation 
Enhanced Excimer Emission (AEEE).4

Some solvents, like H2O 
and methanol, draw 
together two Cor 
molecules via strong 
intermolecular forces to 
form a pair (dimer).4 
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Translucent, flexible, and strong mixed-polymer film. 
Polymer mixing provides resistance to degrading in H2O, 
while still providing some H2O permeability for sensing. 

Crystalline nanosheets are dispersed in polymer chains.

Each nanosheet (left, under electron 
microscope) is ca. 4-6nm thin with 3-4 
layers. The layers are hybrid grids with 
zinc metal nodes and organic linkers, 
Metal-Organic Nanosheets (MONs).

Between MON layers we intercalate coronene (Cor), 
a luminescent dye molecule. Cor is the sensor in our 
device. The MONs act as a scaffold to prevent Cor 
from external release or decay.3 
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Organic 
solvents, e.g. 

methanol, 
disrupt the 

H2O-Cor 
interactions, 

to instead 
favour single 
molecule Cor  

emission 
(blue).
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Reversible after 

sample testing (100 
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We demonstrate a 
reusable and non-toxic 

water purity indicator for 
organic solvent impurities 

via a vivid blue-green 
luminescent shift.

We are now investigating ways to 
remove impurities detected using 
the same device via a composite 

with hydrogels and metal-organic 
framework materials.5

Our sensing device is a prototype 
for providing hand-held, easy-to 

use water quality indicators, 
critical for remote communities 
and those reliant on water direct 

from local sources.

Reusable  
Minimal degradation 

over 24-hour 
constant exposure 

to H2O and UV.

Sensitive  
Detection to 10 ppm 

(unsafe levels of many 
solvent impurities).  

Precise  
Emission spectra 

(left) can be 
calibrated to 

quantify impurities.
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of drinking water 
consumed globally is 

contaminated.1 

829,000 

As a universal solvent, water dissolves many substances. Organic solvent 
pollution from healthcare products, pesticides and industrial & household 

chemicals are major contaminants of global freshwater sources. 

reduction in global 
biodiversity is attributed 

to poor water quality.1 
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