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H E EETASATROAHEFTA T, 2HA40 Abstract Dielectric logging technology is limited by its
MAPFRERNBHE EFLZELTAEFERBH. K shallow probe depth, and the influence of mud cake cannot
W% IR R AR RN, S PR T Ak a9 R R B LR be ignored. By measuring the dielectric spectrum of 25
MRS S Y. TR A R E A artificial mud cakes with different electrical properties, the
T L T T L electrical characteristics 'and flielectric dispersion model of
mud cakes are revealed in this paper. The mud cake was
Rl 5 4 69 AR IR B 80 A SR, 48 T R 69 b prepared by mixing barite, bentonite, kaolin, sodium
FABAMEE Y0 WA E KL T — AR chloride and water, and the effect of salinity, clay mineral
IR I KR B )RR B AR R KK content and clay mineral type on the electrical properties of
B BT, BN 5% TR B A B B B AT A B 4R the mud cake was studied and discussed by using the
E 0NN RTINE Lo hoshFELTHER terminal open-circuit coaxial reflection method. The
TR R Y. Rl R A AR, R experimental results show that in the low frequency band,
BN E R R G B LT A e AL the dielectric constant of mud cake increases with the
P N S L T Ly increase of montmorillonite proportion, the increase with
AR R m kBB R A B R the 1.ncrea.se of. clay m'm.eral‘confent and Sfll‘lnlty, and the
relationship with salinity is linear positive, and the
BETHEEORPRRR, BXBLT HRBRT relationship with clay mineral content is more complex,
R R vl e, AT SHSD AR A, 8 2 TR T showing a quadratic function increase. In the high
BB AT I ﬁﬁ}fl}iﬁié RHERG T AR frequency band, the dielectric constant increases with the
A~ A TR R A B R R R T A AR A o SR increase of clay mineral content, and is less affected by
AR IFRIFARERIER AT IR AR 5 52 IR 38 . clay mineral type and salinity. The modified Shaly
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Sand model ( SHSD ) dielectric dispersion model can
effectively describe this law. The results of this study
provide basic data and theoretical basis for environmental
correction and forward and inverse research of sweep
frequency dielectric logging data.

Keywords Artificial mud cake; Dielectric spectrum;
Dispersion model; Coaxial line reflection method;

Petrophysics
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Fig. 1  Schematic diagrams of four types of polarization phenomena

(a) Electronic polarization; (b) Orientation polarization; (¢) Interfacial polarization; (d) Double-layer polarization.
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Fig.2 Dielectric constant measurement system
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Fig.3 Schematic diagram of probe measurement

and equivalent circuit
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Fig.4 Schematic diagram of the artificial
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Fig.5 Dielectric spectra of mud cakes with different clay types

(a) Real part of dielectric constant; (b) Imaginary part of dielectric constant.
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Table 1 Relative dielectric constants of mud cakes with

different salinities in the low-frequency band
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/(mg/kg) 10 20 50 200
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Fig. 6 Dielectric spectra of mud cakes with different salinities
(a) Real part of dielectric constant; (b) Imaginary part of dielectric constant.
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Fig.7 Relationship between salinity and dielectric

constant at four working frequencies
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Fig. 8 Dielectric spectra of mud cakes with different clay mineral contents
(a) Real part of dielectric constant; (b) Imaginary part of dielectric constant.
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Fig.9 Relationship between clay mineral content and
dielectric constant at four working frequencies of

dielectric logging instruments
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Table 2 Inversion results of model parameters and

relative root mean square error

Lo LA
7 . RRMSE/ %
P /% /(mg/kg) ¢ é ¢
1 80 15000 0.74  2909.4  8.1603
2 40 60000 0.7 19441 7.1457
3 60 60000 0.7  5329.5  5.2262
4 80 45000 0.71  7765.7  8.4628
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