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derived materials
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Table 2 The recently reported microwave absorption properties of different MOF derivatives
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CoZn/CNT —41.08 4.72 [33]
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Co/C —28.24 4.6 [18]

CoCu-ZIF —20.98 6.3 —
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Preparation and Microwave Absorption Properties of
CoFeCu-ZIF Derived Materials

LIU Ruilin', LTU Ronghan', XIAO Lirong"*, NI Cui"", YANG Fan’, HOU Chuanxin', YANG Xiaoyang',
ZHANG Yuping',DU Wei"*, XIU Xiubo"
(1. School of Environmental and Material Engineering, Yantai University, Yantai 264005, China; 2. Shandong Key
Laboratory of Eco-Environmental Science for the Yellow River Delta/Shandong University of Aeronautics, Binzhou
256600, China; 3. Department of Mechanical Manufacturing and Automation, Department of Intelligent Manufactur-
ing Engineering, Yantai Vocational College of Culture and Tourism, Yantai 264003, China; 4. Inspur, Jinan 250101,
China)

Abstract: With the rapid advancement of science and technology, electronic devices have become widely used, leading to
increased electromagnetic interference (EMI), which can negatively impact both human health and the operation of precision
instruments. In particular, EMI poses a significant threat to national defense information security in the military sector. Metal-
organic framework (MOF) -derived carbon-based complexes, as popular wave-absorbing materials with multiple loss
mechanisms, offer several advantages such as simple synthesis, stable mechanical properties, light weight, and an abundance
of metal coordination sites. However, the wave-absorbing properties of MOFs derivatives in existing studies still leaves room

for improvement. To address this, CoFe-ZIF, CoCu-ZIF and CoFeCu-ZIF derivatives with different structures were
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synthesized using a straightforward precipitation method followed by calcination, in which Co”" ions were coordinated with
dimethylimidazole and subsequently calcined in an inert atmosphere. X-ray diffraction (XRD) and scanning electron microscopy
(SEM) were used to characterize the physical phase, morphology and structure of the prepared materials. Results showed that
the derivatives had hexahedral or octahedral faces and contained a large number of irregular pores that promoted the attenuation
of electromagnetic waves. By adjusting the coordination modes of Fe and Cu metal ions, significant improvements in wave-
absorbing properties were achieved. Performance tests revealed that the CoCu-ZIF sample demonstrated a maximum
absorption bandwidth (EAB) of 6.3 GHz (at a thickness of 1.2 mm) and a minimum reflection loss (RL,,;,) of —20.98 dB
(at 1.5 mm), showcasing excellent wave-absorbing potential. The CoFeCu-ZIF sample achieved an EAB,,, of 3.36 GHz (at
2.4 mm) and an RL_, of —19.18 dB (at 4.2 mm), with superior impedance matching performance. This study explores the
influence of Fe and Cu ions on the material’ s phase and morphology, and reveals the relationship between these factors and
the wave-absorbing performance of MOF derived materials. The findings provide valuable insights for optimizing the MOF
system and enhancing its wave-absorbing properties.

Keywords: metal-organic framework; MOF-derived carbon; electromagnetic wave absorption; reflection loss; impedance

matching ; absorption bandwidth; composites; performance regulation
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