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Research and application of electromagnetic shielding conductive coating

LI Mingzhan , LI En, PAN Yamin', LIU Xianhu
(National Engineering Research Center for Advanced Polymer Processing Technology, School of Materials Science and

Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to deeply understand the preparation and properties of electromagnetic shielding conductive
coatings and promote the large-scale production of high-efficiency and low-cost coatings, this paper first intro-
duces the conductive mechanism of coatings and the basic principles of electromagnetic shielding. Secondly,
focusing on different types of conductive fillers and resin matrices that constitute coatings, the effects of various
materials on the overall performance of coatings due to differences in structure and properties are systematically
introduced. The current research progress and multi-functional improvement for practical applications are re-

viewed. Finally, the problems of electromagnetic shielding coatings in filler structure, filler synthesis, compatibility

of polymer matrix and filler are summarized and the prospect of future industrial development is expressed.

Keywords: electromagnetic shielding; conductive coating; conductive filler; polymer matrix; shielding effective-

ness; composite materials
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Fig.1 Path of electromagnetic wave through the material
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AgNPs—Ag nanoparticles; GR—Graphene
Fl2 (a)fhr “fik-Je” 25H°; (b) BN () PakiEHesig™

Fig.2 (a) Silver sheet "brick-mud" structure®; (b) Silver line dense network®”; (c) Silver ball connection structure!®
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Fig.3 (a) Copper particles (CuNPs) on the surface of the coating are arranged in a dense network structure®”; (b) 11vol% micron copper powder coating

on fabric surface (i) and cross section (ii)"*; (c) Arrangement structure of flake silver-plated copper powder"®?
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Fig.4 (a) Surface morphology of nickel powder coating at seepage threshold"
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Fig.5 (a) Surface morphology of gallium indium alloy (GIN) coating on
polyvinyl chloride (PVC) substrate"; (b) 80wt% liquid metal (LM)
conductive structure between cellulose nanofiber

(CNF) layers!™!
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Fig.6 (a) Structure and distribution of carbon black/polyimide (CB/PI) porous coating"”; (b) CB conductive ink coated polyester cotton surface optical

microscope image (i) and SEM image (ii)"
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Fig.7 (a) Dispersion state of flake graphite powder in resin matrix*”; (b) Conductive network constructed by different content of graphene oxide (GO)"**;

(c) Carbonized coating surface structure’™
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S o 4 k1)

Fig.8 (a) Carbon nanotubes (CNTs) conductive network deposited on
the surface™; (b) Ag-embedded CNTs conductive network structure'®’!
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K9 (a) RFEHZEL Fes0, (i) Al BaTiOs (if) 4 HUER AN (PANI) JEARAIRZIEH; (b) Mib A biE (AZ0O)/Ag/AZO Wil AFM E{ZI;
() 9.0% BEiBZE LS (ATO) H. %S [0 2% 25 #9163

Fig.9 (a) Coating morphology of different fillers Fe;O, (i) and BaTiO; (ii) dispersed in polyaniline (PANI) matrix®’; (b) AFM images of aluminum-doped
zinc oxide (AZ0)/Ag/AZO films"®’; (c) 9.0% antimony doped tin oxide (ATO) interconnect conductive network structure!®
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10 (a) MXene-SR44KEk (AgNW) B Tl MR T 5 HL 4545 (b) B HE MXene-SiO, URJZ 2R AR 45 B 5 i S 245
Fig. 10 (a) Surface conductive structure of MXene-silver nanowires (AgNW) transparent conductive film'®; (b) Layered network and shielding principle

of magnetic MXene-SiO, coating surface!®
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(i)

Fig. 11 (a) Carbon fiber nonwoven coating surface™: (i) Leaf-type zeolite imidazolate framework (B-ZIFL) dense arrangement structure; (ii) Structure

after conversion to CNTs; (b) Carbon fiber felt (CFelt) surface impregnated coating™": (i) Load ZIF-67; (ii) Conductive network contact structure
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Fig. 12 Coating surface morphology™: (a) Pure epoxy resin coating; (b) Niy ¢Zn, 4Fe,0,/TizC,T, modified resin coating
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[¥113 (a) PI 4% FeCoNiO,-PDA-RGO//K IR (WPU) RZ; (b) H@EARZET: (1) RYRALS; () Mol A fds

Fig. 13 (a) FeCoNiO,-PDA-rGO/waterborne polyurethane (WPU) coating on PI fabric™; (b) Self-healing coating””: (i) Scratch sample; (ii) Self-healing

after microwave endothermic

14 RFEZKYERGRIR © B0 A8 : JRBIRIL FIREMRIETES: (a)5:3:2:08; (b)5:3:2: 1.2%

Fig. 14 Coating surface morphology for different mass ratio of waterborne acrylic resin : silver powder : graphite : carbon black:
(a)5:3:2:08;(b)5:3:2: 128
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