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Tailored molecular and nanoscale materials have been developed for (1) optical sensing 
strategies, and (2) establishing catalytic systems for organohalide remediation.  

Optical lithium ion sensors that allow both direct and real-time detection are in demand 
for medical and industrial applications. Patients suffering from certain neurological disorders 
consume lithium to treat the illness. In industry, lithium is being developed for use as a power 
source in lithium ion batteries. A number of strategies were developed in which fluorescent 
sensor molecules were designed to selectively bind to Li+ and after binding displayed a change in 
optical property. These sensor molecules were also used to develop the first fiber-optic lithium 
ion sensor, which allowed the detection of Li+ in remote areas. 
In another strategy, gold nanoparticles were 
used to develop a colorimetric method for 
sensing lithium ions in aqueous environments. 
Gold nanoparticles display unique optical 
properties and have extinction coefficients 
higher than most organic dyes. In this strategy, 
gold nanoparticles were functionalized with an 
organic ligand, which selectively bound Li+ by 
forming a 2:1 ligand-metal complex. Upon 
addition of Li+ to the functionalized gold 
nanoparticles, the ligands bound to Li+, induced 
nanoparticle aggregation. The aggregation 
resulted in visible color changes, which could be 
related to the amount of Li+ present in solution.  
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