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Abstract 

Electrochemical systems are relevant to industries ranging from energy, where they are used 

in batteries, to manufacturing, for electroplating components.  They traditionally use metal 

electrodes submerged in some conducting solution to drive chemical reactions.  However, similar 

systems can be made replacing one of these electrodes with a gas discharge.  These plasma 

electrochemical systems are unique for their ability to drive oxidizing and reducing reactions 

simultaneously, due to the variety of reactive species produced at the plasma-liquid interface, 

including: the hydroxyl radical (OH), hydrogen peroxide (H2O2), and, of particular relevance here, 

the solvated electron (e-
aq).  Because of the number and behavior of reactive species they produce, 

plasma-liquid systems bear a strong resemblance to radiolytic systems, the difference being that 

many of these species are injected at the liquid interface rather than being produced in the bulk.  

While these plasma-electrochemical systems already see use in material synthesis and analytical 

chemistry, questions persist about the transport of these species and their ultimate reactive fate. 

In this work, the transport of the plasma injected solvated electron is studied using 

differential absorption spectroscopy, termed total internal reflection absorption spectroscopy 

(TIRAS).  In prior work we have measured the absorption spectrum for plasma injected electrons 

at the plasma-liquid interface, which aligns with results produced using nanosecond pulse 

radiolysis1.  A theoretical model is used to predict the reaction-diffusive penetration of these 

electrons, and recent work predicted a 
1

3
 exponential scaling of TIRAS intensity with the plasma 

current density2.  In this work we perform TIRAS measurements while controlling current density 

by altering the ionic strength of our electrolyte solution, with the objective of confirming this 

predicted 
1

3
 scaling.   
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