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The carbon microlattice (CML) is a full-carbon 3D
microarchitecture fabricated by stereolithography 3D printing
(SLA) and subsequent pyrolysis. Employing CMLs as the central
component, we demonstrate the structural battery, a rising
concept which integrates structural components and energy
devices. We will develop deep learning-assisted algorithm for
optimizing mechanical and electrochemical performances. We
also investigate the structures of amorphous carbon that
composes CMLs and the electrochemical processes at an atomic
scale by in-situ measurement with an aberration-corrected gy e SO
transmission/scanning transmission electron microscope. Finally, & amasmminiieite
we prototype the CML-based structural battery. Combining SLA,
deep-learning and energy devices, the team will aim at founding a
new research field “carbon microlattices for integration of
structural and functional properties”.
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One of the advantages brought by microlattice architectures =4 PR B
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performance of energy devices, microlattices are believed to H* Celeltetele
play a key role in overcoming the issue. In order to realize 12BN 7 047 + @7, BV HVE
this advantage, we fabricated and demonstrated (~150 pm) (2-3 nm)

supercapacitors using carbon microlattices as electrodes.
After CO, activation, carbon microlattices were impregnated
with nanoporosity in their each beam while maintaining 3D-
printed architecture. Such multi-modal porous carbon
electrodes were 10 times thicker than conventional ones so
simultaneously realized high energy density and power
density. Our results exemplify the effectiveness of 3D printed
microlattices in downsizing and cost reduction of energy
devices.



