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Study on the dielectric properties of scallop adductors at frequency
of 915MHz and 2450MHz

ZHANG Wen-jie, XUE Chang-hu” ,CONG Hai-hua,JIA Min, WANG Zhao-qi

(College of Food Science and Engineering,Ocean University of China, Qingdao 266003 , China)

Abstract: The dielectric constant and dielectric loss factor of scallop adductors were measured by the RF network
analyzer over the frequency range of 0.3~3GHz from the temperature 20°C to 100°C.The effect of temperature and
frequency on dielectric properties during microwave heating was found. The results showed that the dielectric
constant and dielectric loss factor decreased with the growing of frequency at first at the same temperature, then
they didn’ t change significantly.At frequency of 915MHz and 2450MHz, there was a negative correlation between
the dielectric constant and temperature while the dielectric loss factor was positively correlated to temperature. In
addition, the penetration depth decreased as temperature was growing.Study on the dielectric properties of scallop

adductors provided theoretical basis for microwave sterilization.
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Fig.1 Effect of frequency on dielectric constant
at different temperatures
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Fig.2 Effect of frequency on dielectric loss factor

at different temperatures
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Fig.3 Effect of temperature on dielectric constant
at 915MHz and 2450 MHz
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Fig4 Effect of temperature on dielectric loss factor

at 915MHz and 2450MHz
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Table 1  Predictive equations for the dielectric properties

of scallop adductors as a function of temperature( T)
at 915MHz and 2450MHz

S(MHz) e LA =7 #E R

015 e’ y =-0.0973T +71.605 0.9653

e’ y =03645T +19.566 0.9919

2450 e’ y =-0.0851T + 64.963 0.9845

e’ y =0.0811T +18.697 0.9806

801 4 915MHz e’ SEH0 i
70 | B 2450MHz e’ S5

3 60 A 915MHz e” SEHIT
= 50 X 2450MHz e 9251
4= 40 = 915MHz e’ Filli i
§ 00 e sripnrex ~ 2450MHzZ ! e
= 20 s, - 915MHz e FUI i
10| w 2450MHz e TR

0

0 20 40 60 80 100 120

K15 915MHz #1 2450MHz
B DURE A FL R S5 6 (L T (L L A
Fig.5 Comparison of experimental and predictive value of the
dielectric properties of scallop adductors
at 915MHz and 2450MHz
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Table 2 The penetration depth of scallop adductors

at 915MHz and 2450 MHz

L (C) BV (mm)
915MHz 2450MHz
20 15.79 +0.14 20.08 £0.89
30 15.01 +1.34 19.84 +0.56
40 13.23 £1.78 19.28 £0.17
50 11.64 +1.82 1833 £1.53
60 10.52 £0.07 17.55 £1.23
70 9.78 £0.23 16.96 +0.81
80 9.18 £1.71 16.13 £1.02
90 8.68 +0.91 15.45 £0.47
100 7.76 £0.85 14.88 +0.35
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Table 3 Predictive equations for the penetration depth

of scallop adductors as a function of temperature(T)

at 915MHz and 2450MHz

Sf(MHz) S A R
915 y =-0.1018T +17.395 0.9626
2450 y =-0.0694T +21.775 0.9925
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Fig.6 Comparison of experimental and predictive value of the
penetration depth of scallop adductors at 915MHz and 2450MHz
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