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Abstract
resuits, we find that the rectangular cavity perturbation method has relative high precision in complex permittivity. This

Rectangular cavity perturbation theory is described in detail. By comparing the theoretical and measured

method can be used to measure the complex permittivity of rock or minerals, after a pretreatment of mixing and diluting the
samples. Measurements would reflect the dielectric property of the whole rock or whole mineral exactly, by lower the error
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arising from the non-uniformity of the mineral components and from structural defects.
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Table | Complex permittivity of standard materials measured with rectangular cavity perturbation method in 9370MHz and comparing to

criterion values

g tand=¢"/e’

F i £ (5 bRARAE /% W B bRARIA HxrE
HDPE' 2.35 2.35 0 1.3x1073 S5x107* 0.95
PTFE? 2.02 2.05 1.46 4x1073 S%107* 2.05

AP 2.62 2.58 1.55 1.8%x1072 1.24%1072 1.18
15 B h % 3.71 3.78 1.85 9x10~* Ix107 2.20
KA HE 4.30 4.305 0.12 6x107* 5x107* 2.65
ALO, Ml A 8.79 8.90 1.24 1.6x107* 4x10~* 3.85

7 .'HDPE (High density polythene): & % & ¥ 7 # ;*PTFE (Polytetra- flouroethylene, Teflon):. K W& 7 # ;M st FE & T T 4C %
T AR EHE
R HRREESEEARABEENRNETESEHILE

Table 2 Comparison of complex permittivity measured with sample dilution method and direct measurement of pole-shaped sample

B d 2/ % tanb=ele
B AR IL HiEN &2 B 6L BRI HiEWR
MM 7.60 7.38 294 1.18x107" 1.08x10™!
XRA 7.55 7.82 —3.51 7.44x1072 8.3x107?
WMKAO 5.12 4.75 7.50 2.15x1073 9.35x107?
FHH 6.23 6.21 30.21 7.8x1072 1.4x107?
BR_-KS 5.03 5.02 0.20 1.22x1072 9.1x107°
NEH 6.91 6.59 4.74 1.35x1072 1.08x1072
B2x 5.51 5.76 —4.44 2.95x107? 3.05x107?
HRA 6.88 7.08 —2.86 1.6x1072 1.42x1072
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