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Abstract

Portable, wearable, and highly integrated electronic devices are the trend of the
information age. Its rapid development has greatly promoted the growing demand for
high-performance power supplies with high energy density, light weight, low cost, and
ultra-thin and flexible features. Conventional battery electrode preparation methods
such as magnetron sputtering, sol-gel coating, metal organic chemical vapor deposition
and other methods are widely used. However, these methods are costly, complicated to
prepare, complicated in operation, and difficult to produce high-precision electrodes. In
recent years, the rapid development of 3D printing technology has made it possible to
rapidly and low-cost mass production of micro-batteries in the micro-dimensional
dimension.

In order to adapt to the micro device, the battery should also be miniaturized, and the
micro battery came into being. Common micro-batteries include: Ni-Zn micro-batteries,
fuel micro-batteries, Ni-Cd micro-batteries, lead-acid micro-batteries, and Ni-Fe
micro-batteries. Although the lead-acid battery is technically mature and reliable, the
energy density is low, the cycle life is short, and lead pollution may be caused. Ni-Cd
batteries have a strong memory effect and contain toxic substances that are harmful to
the environment. Ni-Fe micro-batteries are low-cost, long cycle life, wide source of raw
materials, and very friendly to the environment.

In this paper, hydrothermal method was used to prepare nano-flowered Ni(OH), and
nano-spherical Fe,O; samples at 180 °C, 12 h and 120 °C for 24 h. XRD and SEM were
used as analytical means. Carbon nanotubes were selected as the carrier of the active
material, PVDF was used as the binder, and NMP was used as the solvent for PVDF.
Grind with a mortar, mix with a mixer to make a slurry and test its rheological
properties. The electrode with three-dimensional structure was printed in 3D and then
the electrochemical performance of the electrode was tested by cyclic voltammetry and
constant current charge-discharge method. The experimental results show that the slurry
has good performance and can be charged and discharged. The highest specific
capacitance can reach 132.55 mF-cm?. It can be used as a material for secondary

batteries.
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