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EE 680 Engineering Electromagnetics, Table 2-3.docx

TABLE 2-3 Typical conductivities of insulators, semiconductors, and conductors

Material Class Conductivity ¢ (S/m)
Fused quartz Insulator ~ 10717
Ceresin wax Insulator ~ 10717
Sulfur Insulator ~10-13
Mica Insulator ~ 10713
Paraffin Insulator ~10715
Hard rubber Insulator ~10"13
Porcelain Insulator ~1071
Glass Insulator ~ 10712
Bakelite Insulator ~1077
Distilled water Insulator ~107*
Gallium arsenide (GaAs)* Semiconductor ~2.38 x 10”7
Fused silica* Semiconductor ~2.1 % 10~*
Cross-linked polystyrene (unreinforced)* Semiconductor ~3.7 x 107*
Beryllium Oxide (BeO)* Semiconductor ~3.9x 107*
Intrinsic silicon Semiconductor ~4.39 x 10~%
Sapphire* Semiconductor ~55x 1074
Glass-reinforced Teflon (microfiber)* Semiconductor ~7.8 x 107
Teflon quartz (woven)* Semiconductor ~8.2 x 107
Dry soil Semiconductor ~107*-1073
Ferrite(Fe;03)* Semiconductor ~13x 1073
Glass-reinforced Polystyrene* Semiconductor ~1.45 x 1073
Polyphenelene oxide (PPO)* Semiconductor ~2.27 x 1073
Glass-reinforced Teflon (woven)* Semiconductor ~2.43 x 1073
Plexiglas* Semiconductor ~5.1 x 1073
Wet soil Semiconductor ~1073 — 1072
Fresh water Semiconductor ~1072
Human and animal tissue Semiconductor ~0.2-07
Intrinsic germanivm Semiconductor ~2.227
Seawater Semiconductor ~4
Tellurium Conductor ~5x 1072
Carbon Conductor ~3x 107
Graphite Conductor ~3 % 104
Cast iron Conductor ~ 10°
Mercury Conductor 106
Nichrome Conductor 10°
Silicon steel Conductor 2 x 109
German silver Conductor 2% 10°
Lead Conductor 5 x 109
Tin Conductor 9 x 10°
Iron Conductor 1.03 x 107
Nickel Conductor 1.45 x 107
Zinc Conductor 1.7 x 107
Tungsten Conductor 1.83 x 107
Brass Conductor 2.56 x 107
Aluminum Conductor 3.96 x 107
Gold Conductor 4.1 x 107
Copper Conductor 5.76 x 10’
Silver Conductor 6.1 x 107

*For most semiconductors the conductivities are representative for a frequency of about 10 GHz.

Advanced Engineering Electromagnetics (Second Edition), Balanis, Wiley, 2012, ISBN-10: 0470589485,
ISBN-13: 978-0470589489.
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