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3D printed lithium-ion battery electrode with low-tortuosity and
ultra-thick hierarchical porous
WANG Yi-bo, ZHAO Jiu-peng”
(School of Chemistry and Chemical Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A novel method to fabricate low tortuosity (as low as 1), ultra-thick hierarchical porous electrode for
lithium-ion battery by the extrusion-based three-dimensional (3D) printing technology is presented. Meanwhile, the
printable ink is formulated by using the graphene oxide (GO) with a concentration of 80 mg+mL™" as viscosity modifier
and lithium iron phosphate as electrode active material. The ink has an apparent viscosity as high as 10* Pa-s, and
exhibits obvious shear-thinning behavior.It is noted that the ink’s storage modulus plateau is as high as 10* Pa-s.These
excellent rheological properties are very useful for the printing and curing processes, which ensure precision and integrity
of printing structure.It is demonstrated via the electrochemical test that this electrode’s initial voltage difference between
the charge and discharge plateaus is around 0. 12 V,only one third that of the traditional coated electrodes with uniform
active materials loading mass of 21 mg - cm™. Also, the rate performance of this 3D printed electrode is improved
substantially ,and its charge transfer resistance can decrease to one fifty that of traditional electrode.
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