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This project is taking a novel approach to develop 3D ultrathick carbon enriched polymer battery electrodes suitable for roll-to-roll production.  Hot embossing and laser micropatterning techniques influence electrode design, allowing for mass production of electrodes for use in batteries. 

The resulting electrodes are expected to have enhanced and sustained capacity retention, improved ion transport rates, and reduced electrical resistance in batteries without compromising electrochemical performance.  

Advancing 3D Architected Thick Electrodes for Next-Generation High-Performance Batteries

CLEAN RESOURCES
Clean Energy 
Energy Storage and Minerals
RECIPIENT:
University of Alberta
TOTAL BUDGET:
$303,835
Micro-batteries, incorporating 3D electrodes, are intended for use in sensors and wearables where high-performance relative to size, weight, and energy density are critical factors.

PROJECT TRL:
Start: 2
End: 3

AI FUNDING:
$100,000
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NanoXplore
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The project team explored different techniques and materials for electrode fabrication using 3D architecture and established a stereolithography-based route for interpenetrated 3D electrode networks, geometry-controlled metallization, and selective metallic deposition confirmed by scanning electron microscopy and energy dispersive x-ray spectroscopy. Metallica materials were selected over the original proposed materials for electrode material, and preliminary lab testing demonstrated electrochemical feasibility. 



2 Papers Published
4 Students Trained
4 Project Jobs
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Disclaimer • Alberta Innovates (Al) and His Majesty the King in right of Alberta make no warranty, express or implied, nor assume any legal liability or responsibility for the accuracy, completeness, or usefulness of any information contained in this publication, nor that use thereof infringe on privately owned rights. The views and opinions of the author expressed herein do not necessarily reflect those of Al or His Majesty the King in right of Alberta. The directors, officers, employees, agents and consultants of AI and the Government of Alberta are exempted, excluded and absolved from all liability for damage or injury, howsoever caused, to any person in connection with or arising out of the use by that person for any purpose of this publication or its contents.


CURRENT STATUS

· Trained four (4) highly qualified personnel in advanced battery design, manufacturing, modelling, and electrochemical testing.
· At least two research papers to be published.
· Advance a made-in-Alberta 3D microbattery-electrode technology.
· Strengthened Alberta-based battery expertise and through NanoXplore's collaboration
· Established a technology platform relevant to compact, high-power energy storage for sensors and other small electronic systems.


· Battery electrochemical model design, simulation, and testing.
· Development of 3D nano-architected electrodes for micro batteries.
· Optimization and fabrication of micropatterned electrodes.
· Scaling and fabrication of full cell interpenetrating electrodes.
· Testing of designed cells.
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