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Research on Nickel Cobalt Oxide / Hydrophilic Carbon Cloth Microwave
Absorption Composites and Their Thermal Cracking Characteristics

TIAN Konghu'?, YANG Hang', GAO Kaipeng', SHU Ruiwen', WANG Jing'”*
(1. School of Materials Science and Engineering / The First Affiliated Hospital ( Huainan First People's Hospital )/
School of Chemical and Blasting Engineering / Analysis and Test Center, Anhui University of Science and
Technology, Huainan 232001, China;2. Pinghu Institute of Advanced Materials, Zhejiang University of Technology,
Pinghu 314200, China)

Abstract: With the increasing popularity of smart electronic devices, the problem of electromagnetic radiation pollution caused
by them is becoming increasingly severe. Developing new high-performance microwave absorbing materials has become one of
the research hotspots in the field of new materials. One of the critical issues in the application of microwave absorbing
materials is that their absorption performance often decreases to varying degrees at high-temperature. Therefore, research on
the changes in microwave absorbing performance and thermal cracking characteristics of microwave absorbing materials under
high-temperature environment can provide a theoretical basis for guiding their practical applications in high-temperature
environment. In this paper, nickel cobalt oxide (NiCo,0,) was successfully loaded onto hydrophilic carbon cloth (HCC) by
combining a facile hydrothermal method with high-temperature calcination, which fully utilizing the advantages of both
components to obtain NiCo,0,/HCC composites with excellent thermal stability and microwave absorption properties. The
SEM, XRD, and XPS were used to analyze the microstructure and material composition of NiCo,0,/HCC composites. The
VNA and TGA-IR were used to test the microwave absorbing performance and thermal cracking characteristics of NiCo,0,/
HCC composites. The results indicate that needle-shaped NiCo,0, is uniformly loaded onto HCC, which can introduce
magnetic losses into NiCo,0,/HCC composites; Compared with single HCC material, needle-shaped NiCo,0, and its
heterogeneous interface structure significantly enhance the microwave absorbing performance of NiCo,0,/HCC composites.
The XRD and XPS analysis results indicate that NiCo,0, in the NiC0,0,/HCC composites has a spinel structure. When the
filling ratio is 25 wt% and the thickness is 4.98 mm, the reflection loss (RL) of NiCo0,0,/HCC composites is as high as
—50.00 dB. The TGA-IR analysis results of NiCo,0,/HCC composites in the range of 25—800 °C indicate that the mass loss
rate may be mainly attributed to the decomposition of functional groups on HCC and NiCo,0,. After high-temperature thermal
cracking at 25—800 ‘C, the RL of NiCo,0,/HCC composites is — 48.67 dB, with a strength loss rate of less than 5%
compared to before high-temperature thermal cracking, indicating that the composites still maintain good microwave absorbing
performance in high-temperature environment. Therefore, the prepared NiCo0,0,/HCC composites is expected to become one
of the potential choices for high-temperature microwave absorbing materials.

Keywords: nickel cobalt oxide; hydrophilic carbon cloth; microwave absorption; composites; hydrothermal method; reflection

loss;effectively absorb bandwidth;thermal cracking
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