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First Demonstration of 3D Printed Periodic Macroporous Graphene Aerogels as

Supercapacitor Electrodes with Exceptional Rate Capability
Tianyu Liu,® Cheng Zhu,? Marcus A. Worsley,© and Yat Li @

2 Department of Chemistry and Biochemistry, University of California, Santa Cruz, California 95064, US
b Engineering Directorate, Lawrence Livermore National Laboratory, Livermore, California 94550, US
¢ Physics and Life Science Directorate, Lawrence Livermore National Laboratory, Livermore, California 94550, US

Introduction

Supercapacitors
+ Electrical energy storage devices for portable electronics, memory backup systems, and hybrid electric vehicles
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+ Higher capacitance than physical capacitors, higher power density and longer lifetime than lithium-ion batteries | g <
+ Graphene: Electrical Double Layer Capacitance (EDLC) . —_
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+ Fabrication of 3D periodic structures
+ Facilitate ion diffusion within thick electrodes
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Figure 1. Schematic illustration showing the synthesis of 3D graphene-aerogel supercapacitor electrodes using direct ink writing technology.

Physical Properties Capacitive Performance of Supercapacitors
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Figure 4. (a) Cyclic voltammograms. (b) Charge and discharge profiles. (c) Rate capability
performance. Inset. schematic illustration of the device. (d) Cycling performance. Inset
shows the first and last cyclic voltammograms collected during the cycling stability test.
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