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Electrochemistry Basics

Electricity is the movement of electrons between 

two atoms.

Electrochemistry refers to the study of electron 

transfers in chemical reactions.

Oxidation refers to the loss of an electron, 

Reduction refers to the addition of an electron.
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Voltammetry

Potential: Voltage is the force that drives 

electrons through a circuit.

Current: Amount of charge that passes 

through a point on a circuit. 

Voltammetry: Measures the current 

between two electrodes after applying a 

specific voltage.
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Traditional Electrochemical Sensors

Three Electrode Setup

Commercially available 

electrochemical sensors are made of 

conductive glassy carbon (WE), 

Platinum wire (CE), and Silver / Silver 

Chloride (RE).

Expensive materials, not very 

portable, impractical
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Paper Electrode - Fabrication

Paper is relatively cost effective, 
flexible, and provides a suitable 
substrate for sensing applications.

We use wax coating and 
chromatography paper to make our 
sensors durable.

Then we manually coat the 
conductive carbon ink into the three 
electrode channels.
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Paper Electrode - Results (Bisphenol Compounds)
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Paper Electrode - Results
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Paper Electrode - Results
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Modified Paper Electrode - Results
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Laser Induced Graphene Electrodes - Intro

● Paper electrodes are great electrochemical 

sensors, however they degrade in aqueous 

solutions overtime.

● Our Laser Induced Graphene (LIG) sensors are 

more durable and can be scaled to smaller sizes.

● We convert polyimide kapton film into conductive 

graphene
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Laser Induced Graphene Electrodes - Fabrication
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Laser Induced Graphene Electrode Sensors - Data
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3D Printed Electrodes - Intro & Fabrication

Another emerging research area is 3-D 

printed electrodes.

Using conductive PLA Filament, we can 

print conductive electrodes. 

Novel sensor shapes can be 

incorporated into more devices for 

environmental monitoring and 

healthcare.
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3D Printed Electrodes - Data
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Future Works

Find new target analytes for our 

sensors.

Test real world samples: 

Groundwater, soil, sweat etc.

Attach sensors to 3D Printed boat for 

environmental monitoring.
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