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Abstract: The preparation methods of nan-magnetic metal materials and composite 

materials are introduced, and the research status and absorbing properties of recent 

years are summarized. It is pointed out that nan-magnetic metal materials are 

expected to meet the requirements of the new absorbing materials "thin, light, wide 

and strong"  
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1. Introduction 

With the increasing maturity of microwave drying technology in process production, it 

has the characteristics of high drying efficiency and uniform heating, which is favored 

by many scholars. However, due to the lack of concentration of microwave energy, a 

large amount of energy is wasted. In daily life, the application of high-frequency radio 

communication and other technologies has led to a rapid increase in the 

electromagnetic wave density of the environment. Electromagnetic pollution and 

electromagnetic leakage caused by stray electromagnetic waves are becoming more 

and more serious, causing not only major economic losses but also human health. . The 

use of electromagnetic wave absorbing materials can effectively eliminate or reduce 

electromagnetic pollution and electromagnetic leakage, etc. [1, 2]. Therefore, in the 

process and civil field, the development of high-performance electromagnetic wave 

absorbing materials is also of great significance. 
 

2. Preparation of Nan Magnetic Metal Materials 

The preparation method of the Nan magnetic metal material can be divided into 

physical methods and chemical methods. The physical methods mainly include 

high-energy ball milling, vapor deposition synthesis, atomization, vapor condensation, 

ultrasonic, electron beam etching, photolithography, laser ablation, laser deposition, 

and arc discharge. The physical method requires strict equipment and production 
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conditions, high operating cost, high energy consumption, usually requires inert gas 

protection, low yield and generally wide particle size distribution. 

Zhang Jibing et al [4]. Used DC arc plasma method and solvothermal method (can 

synthesize crystals with few defects, good orientation, perfect crystal form and high 

crystallinity and good disposability), and two-step chemistry of seed deposition. The 

Al2O3 coated polyhedral Fe micro-nan capsules were successfully prepared, and the 

electromagnetic parameters of magnetic metal Fe micro-nan powders were adjusted. 

The electromagnetic wave absorbing properties were studied. 

Pumping: washing: filling the working chamber with 30KPa high-purity argon; charging 

reaction atmosphere: charging the reaction chamber with 18KPa helium gas and 2KPa 

hydrogen as the reaction atmosphere; point arc; aging: after the arc is finished, turn 

off the power, continued water cooling and aging for 1 h; passivation: the reaction gas 

was withdrawn, and a certain amount of argon was charged to start passivation for 24 

hours; samples were collected [3]. 

The chemical methods include liquid phase chemical reduction method, micro emulsion 

method, electrochemical reduction method, metal organic compound pyrolysis method, 

gas phase reduction method, hydrothermal method, and γ-ray irradiation reduction 

method. Compared with physical methods, the preparation of nan-magnetic metal 

materials by chemical method has the advantages of low operation cost, relatively low 

cost, and large particle size and controllability of prepared nan-material particles. 

Liquid chemical [5] reduction is the most common method. It costs very little. The 

requirements for the reaction equipment are not high, the process is simple, and the 

morphology and size of the product can be controlled by adjusting the reaction 

temperature, time, reducing agent and the like, and the reaction is more controllable. 

Gas phase reduction method [6]: Cao Mao sheng et al. used α-Fe nan-magnetic metal 

particles by hot-phase furnace dehydration, raw material evaporation, nucleation and 

growth, etc., by pyrolysis of ferrous chloride. The reaction takes FeCI2·nH2O as the 

iron source and H2 as the reducing gas. The iron source is dehydrated in a heat pipe 

furnace and dried in vacuum at 250~280°C. After evaporation at 580~600°C, the 

high temperature evaporating gas of FeCl2·n H2O is N2. As a carrier gas, it is fed into 

the reaction zone of 850~950 °C, the pressure is 0.7~1.1×10-1 MP, and the H2 gas 

reduction (hydrogen to ferrous chloride molar ratio is 30~40) is introduced into the 

single phase α. -Fe Nan magnetic metal material. 

Hydrothermal method[7]: PVP (polyvinylpyrrolidone) is used as a surfactant, 

N2H4·H2O is used as a reducing agent, and a nickel salt aqueous solution of p H=12 

is placed in a hydrothermal reaction of 50 ml of a PTFE-lined stainless steel reaction 

vessel at 120 After maintaining at °C for 10 hours, it was naturally cooled to room 
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temperature, and the obtained product was washed with methanol, chloroform and 

distilled water to obtain a nearly monodisperse nickel 3D nanostructure. 

Zhao Honey et al. selected four kinds of surfactants: polyvinylpyrrolidone (PVP), 

cetyltrimethylammonium bromide (CTAB), polyvinyl alcohol (PVA) and sodium 

dodecylbenzenesulfonate (SDBS). Its effect on the growth and morphology of nan-Ni, 

Co and Co-Ni alloys. The materials were characterized by XRD, SEM, VSM and vector 

network analyzer. The results show that different surfactants can significantly change 

the morphology and structure of magnetic metal particles, and the different shapes 

and structures of nonmagnetic materials will change. Its magnetic properties and 

electromagnetic properties. 

The magnetic nan-Ni[8,9], Co and Co-Ni alloy materials were prepared by γ-ray 

radiation reduction method. The γ-ray radiation reduction method irradiates the 

solution with high-energy γ-rays of a few Kev to several Me V, and utilizes a series of 

highly reactive intermediates in the solution to produce metals in a highly reactive 

species. A method of salt reduction. The nan-magnetic metal particles were prepared 

by the external static magnetic field assisted γ-ray radiation reduction method. It was 

found that the external static magnetic field can change the nucleation and growth 

mechanism of the magnetic metal, and form a nan-assembled structure with controlled 

morphology and structure. The applied magnetic field gives a uniformly dispersed 

sheet structure. 

 

3. Method for Preparing Composite Material 

The preparation methods of nan magnetic metal/inorganic carrier composite materials 

include physical methods such as magnetron sputtering deposition and physical vapor 

deposition, as well as chemical methods such as electrodes plating, heterogeneous 

precipitation, electrochemistry, and sol-gel method, among which chemistry Plating is 

the most widely used. 

Electro less plating is a process[10] in which a metal salt of a solution is reduced by a 

reducing agent and deposited on the surface of a substance to be plated by an 

autocatalytic action of a noble metal having catalytic activity on the surface of the 

activated substrate, which is also called autocatalytic plating. Electro less nickel plating 

and alloying can be applied to materials such as aluminum, steel and copper by electro 

less plating. 

The sol-gel liquid phase coating technology is a promising composite material 

preparation technology based on the sol-gel method. Usually, the material precursor to 

be coated is first dispersed in a solvent and the reaction conditions are controlled to 

cause water (alcohol) solution to form a sol, and then the coated carrier material is 

uniformly dispersed in the prepared sol, and then subjected to a condensation reaction 
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process and the like. The gel having a three-dimensional spatial network structure is 

formed. At this time, the carrier material and the coated material are uniformly 

dispersed and relatively solidified, and then dried and heat-treated to obtain a 

composite material having a coating structure. However, this method usually uses 

expensive organic matter as a basic reactant, which is costly and has a long reaction 

time. 

Chen [11] et al. used FeCl3·6H2O, Ni (NO3)2·6H2O and citric acid as raw materials 

to prepare nickel ferrite by sol-gel method. The molar ratio of FeCl3·6H2O to citric acid 

is 1:2, and the molar ratio of Ni(NO3)2·6H2O to citric acid is 3:2. They were placed in 

two beakers and dissolved by adding 50 mL of distilled water, respectively. It was then 

stirred in a water bath at a temperature of 80 °C. When the liquid in the two beakers 

became thick, the two liquids were mixed and stirred to obtain a viscous colloid in a 

water bath at a temperature of 80 °C. After the viscous gel was placed in an oven for 

3 hours, a dried gel was obtained. The dried gel was sintered in a muffle furnace at a 

temperature of 600 ° C for 3 hours, and then the sample was naturally cooled in an 

oven to obtain a sample nickel ferrite. The nickel ferrite was then thoroughly mixed 

with carbon nanotubes of different mass ratios, 20 mL of absolute ethanol was added, 

and then ultrasonically dispersed for 40 min. After drying, the product and paraffin are 

mixed to obtain a composite material of carbon nanotubes of different mass fractions. 

By studying the effect of composite magnetic permeability on the MAC of the coating, 

it is found that the real part of the composite magnetic permeability has more obvious 

influence on the MAC than the imaginary part. When designing the absorbent, 

increasing the true gas permeability of the material helps to increase the absorbing 

ability of the material. 

Over the years, many studies have been conducted on the giant magneto resistance 

effect and hysteresis effect of doped rare earth oxide systems, but its electromagnetic 

wave absorption characteristics have rarely been studied. Ma Shining et al. prepared 

LaMnO3 series nan-sized powders doped with Sir at the A site by sol-gel method. The 

Nan composites samples were prepared by combining La1-xSrxMnO3 with metal 

nan-Fe and Ni. The microwave electromagnetics at 2~18GHz were discussed. 

Characteristics and absorption mechanism. It is concluded that the microwave loss of 

La1-xSrxMnO3 mainly comes from the interaction of dielectric polarization loss and 

magnetic loss. The microwave loss of nan-metal powder is mainly the effect of 

magnetic loss. 

Zhang Dam et al. prepared Sm2O3-M WCN T s absorbent by wet chemical method. 

Based on the impedance matching principle, a Sm2O 3-M WCN T s was used as the 

surface layer and magnetic metal powder was used as the surface layer. The bottom 

layer of epoxy-based double-layer structure absorbing composite material. The 
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experimental results show that the Sm2O3 filling makes the MWCN T s absorption band 

wider, and the composite has a good broadband absorption in the range of 2-18 GHz. 

Magnetic metal materials generally have high electromagnetic wave absorption 

capability due to their complex magnetic permeability and complex dielectric constant. 

 

4. Conclusion 

With the development of science and technology, the application of Nan metal 

materials is more and more, but its preparation method is more complicated, and there 

is no uniform and efficient preparation scheme. This article summarizes previous 

scholars' methods for preparing nan-metal materials and provides a simple way to 

learn the latter. 
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