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Reactive oxygen species (ROS) are well known for their extreme reactivity. Due to their significant impact on 
industries, environment, and human health, ROS have been extensively studied in chemical, biological, 

environmental, and medical research fields. Hydroxyl radical reacts with functional groups in the polymer electrolyte 
membrane (PEM) used in fuel cells, and causes damages that lead to fuel cell failure. In medical and clinical fields, 
ROS are closely related to diseases such as Alzheimer’s, Parkinson’s and multiple sclerosis, and detection of abnormal 
levels of free radicals at an early stage of disease is important for prevention and treatment of the diseases. Currently 
available methods for detecting the type and concentration of free radicals use either radical trapping or fingerprinting 
methods that require high costs of equipment and operation, and produce inaccurate and inconsistent results.

We synthesized a nanocomposite consists of cerium nanoparticles (CeNPs) and carbon compound deposited on a 
glassy carbon electrode. The CeNP nanocomposite sensor successfully detected hydroxyl free radicals at as low as 
0.006 mM using cyclic voltammetry (CV). The size of CeNP and its loading ratio are found to significantly affect the 
sensitivity of the sensor. The average particle sizes, 8-16 nm with the loading ratios of 10-75, and 90 wt% were tested 
for their sensitivity with hydroxyl radicals. The composite with 8 nm CeNPs with 50 wt% loading showed the largest 
current response with hydroxyl radicals. The load ratio was observed to affect the ratio of Ce3+/Ce4+ that determines 
the sensitivity of the sensor.
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