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Abstract: To address the increasingly severe problem of electromagnetic pollution, three common broadleaf woods with
significantly different densities-paulownia, basswood, and eucalyptus-were selected. Wood-based carbon materials were
prepared using a high-temperature carbonization process, and the relationship between the physicochemical properties and
electromagnetic shielding performance of these three materials was systematically compared. The results indicated that
after carbonization, the wood retained its natural skeletal structure and porous characteristics; the carbonization process
conferred electrical conductivity to the originally insulating wood, with the resulting wood-based carbon materials exhibit-
ing a conductivity of 3. 08=3. 53 S=cm™". The total shielding efficiency of all three wood-based carbon materials exceeded
20 dB, meeting the basic requirements for commercial applications. Due to differences in microstructure and density, the
three wood types exhibited distinct advantages in electromagnetic shielding performance. Among them, the paulownia-
based carbon, with the lowest density, was dominated by absorption loss and was suitable for green shielding applications;
the basswood-based carbon, with medium density, struck a balance between absorption and reflection, demonstrating rela-
tively balanced shielding performance; while the eucalyptus-based carbon, with the highest density, exhibited the highest
shielding efficiency but had relatively strong reflection loss. This study reveals the mechanism by which density differ-
ences influence the continuity and pore structure of the conductive network after carbonization, thereby achieving the
synergistic interaction between conductive loss and multiple reflection loss. It provides experimental evidence and theo-
retical references for the development of high-performance wood-based carbon electromagnetic shielding composites.
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Fig. 1 Preparation process of wood-based carbon electromagnetic shielding materials
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Fig. 2 Changes of three wood species before and after carbonization
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Fig. 3 SEM images of original paulownia, basswood and eucalyptus
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Fig. 4 SEM images of paulownia-based carbon, basswood-based carbon and eucalyptus-based carbon
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Fig. 5 Pore characteristics of three wood-based carbon materials
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Tab. 1 Thermogravimetric analysis results of three
types of wood

A5 R E /%

.~ T,/C Tepo/ C T.../C residual weight

type max v
fraction

i . 256.03 372.86 378.93 17.42

Paulownia

n

B 245.92 358.82 367.26 5.43

Basswood

1A 240.55 380.28 388.55 14.86

Eucalyptus
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Tab. 2 Comparison of EMI shielding performance of three wood-based carbon materials with other
reported wood-based carbon composites
B R JEE/mm 2 /(g-cm™) PR EE/dB 43t R kR RE/(dB-cm?-g™) £2%/(S-cm™)
EMI shielding materials thickness density S Ssene conductivity
CWE/EP/Co film®* 0.2 73 15833.3 105
CW/Ni-0%” — 0.080 76.4 — —
CWE/ZIF-8" = 0.29 46 11330.04 58
FeNi-SnOx/CW®® 2 — 59.2, — 4373
FeCo@WCA® — — 60 4539.4 3.704
blobinp-2 7
Paulownia-based carbon 3.87 0.140 26.22 427.9 3.08
TR B Rt
Basswood-based carbon 3.39 0.285 24.50 251.4 351
BRI 3.98 0.290 28.98 248.93 3.53

Eucalyptus-based carbon
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