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Hybrid Carbon Nanomaterials for Electromagnetic Interference
Shielding

Si-Hwa Lee*, II-Kkwon Oh*'

ABSTRACT: Recently, electromagnetic interference (EMI) shielding materials have been extensively developed and
significantly considered to protect electronic systems from harmful electromagnetic waves. Although, metal-based
materials show high electrical conductivity and EMI shielding effectiveness, they have several challenging problems
such as high density and corrosion. Carbon-based materials have been acclaimed as alternative EMI materials due to
light weight, high mechanical properties, resistance to corrosion and excellent electrical conductivity. Here, we
introduce 1-phase and 2-phase carbon materials as well as 3-phase hybrid carbon materials. The 3-phase hybrid
carbon materials composed of metal nanoparticles, carbon nanotubes and graphene can be used as a promising EMI
shielding material.
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Fig. 1. Graphical representation of EMI shielding [1]
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Table 1. EMI shielding effectiveness of various materials

Materials EMI SE
Phase Filler (dB) Drawback | Ref.
Copper(Cu) 90.2 | Highdensity | [2]
Nickel(Ni) 82.1 High density | [2]
Stainless steel(S.S) 88.9 High density | [2]
Ni filaments 83.7 | Highdensity | [2]
1-phase Ni fibers 60.3 | Highdensity | [2]
Metal | S-S fibers 357 | Highdensity | [2]
Al flakes 7.6-14.5| LowEMISE | [3]
CuNW(copper 352 | Highdensity | [5]
nanowire)
Steel fiber 70 | Lomgprocess |,
time
Carbon fiber(100um) 57-12.6 | LowEMISE | [3]
Carbon fiber(200um) 8.4-15.8| LowEMISE | [3]
Carbon fiber(400um) 14.6-21.8| LowEMISE | [3]
Graphene 21 Low EMISE | [24]
1-phase
Graphene foam 30 Low modulus | [27]
Carbon
SWCNT 15.0-20.0] LowEMISE | [11]
MWCNT 35.6-36.8| LowEMISE | [12]
GO 34.5-37.5| Low EMISE | [18]
Flexible graphite 129.4 Thick film | [16]
MWCNT/graphene 85.0-98.0| Thickfilm | [35]
2-phase | MWCNT/Fe ~27 Low EMISE | [34]
Carbon ; ;
Graphen.e oxide 46.3-483 High filler 32]
[ferrofluide contents
rGO/y-Fe,0,/carbon 4526 High filler (40]
fiber contents
3-phase -
Carbon Expanded graphite/
nanoferrite 79.0-98.2| Thick film [39]
(y-Fe,0,)/Mly ash
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