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Fig.3 Temperature distribution of different pore directions, distribution modes and hollow solid of rice (°C)
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Table 2 Heating rate and heating uniformity of different samples
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i& & /°C-min™ i& & /°C-min™ FRE N i& % /°C-min™ i& & /°C-min™ FRE N
A0 2.28 +0.049 2.04 +0.148 0.115 +0.005 B3 248 £0.176 2.57 +0.092 0.091 + 0.003
Al 2.77 £ 0.209 2.55+£0.194 0.079 £ 0.011 B4 2.90 £ 0.106 3.25+£0.191 0.090 + 0.004
A2 2.50 £ 0.147 2.77 £0.191 0.098 +0.018 B5 3.25+0.177 3.34 £ 0.064 0.081 + 0.009
A3 2.28 +0.021 297 +0.014 0.157 £ 0.007 Cl1 2.06 = 0.049 241 +0.191 0.105 £ 0.012
A4 2.81 +0.035 3.07 £0.148 0.085 + 0.005 C2 2.36 £ 0.078 2.68 +0.192 0.087 £ 0.014
A5 2.77 £ 0.021 2.65 +0.233 0.116 + 0.008 C3 2.75 £ 0.070 2.72 +0.240 0.099 + 0.006
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B2 2.77+0.119 2.79 +0.113 0.124 + 0.010
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Fig.4 Temperature distribution with different pore numbers of rice (°C)
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Fig.5 Temperature distribution with different pore diameters of rice (°C)
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Fig.6  Mortality rates of adult rice weevils (a) and the red flour beetles (b) after radio frequency heating
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Abstract In order to solve the problem of incomplete deinsectization caused by uneven heating of radio frequency, this
paper studied the role of pore dispersion structure in improving the radio frequency heating rate and the heating unifor-
mity and its application in insecticidal application from the aspects of pore direction, hollow solid, pore number, pore
diameter and distribution mode. Taking rice as an example, it was found that the vertical dispersed structure was superi-
or to the horizontal structure and the hollow structure was superior to the solid core in promoting the heating rate. With
the same pore size, the more holes, the better the effect. With the same number of holes, the larger the diameter, the
better the effect. The equidistant distribution has the highest heating rate, but the concentrated distribution of the cold
area has the best heating uniformity. After using the 12—pore 22 mm dispersed structure for radio frequency deinsectiza-
tion, the death rate of adult rice weevils in the samples increased from 16.8% in the control group to 100% after heat-
ing for 7 min. For the red flour beetle, the death rate increased from 8.7% in the control group to 98.1% after radio
frequency heating for 10 min.

Keywords pore dispersed structure; radio frequency heating; deinsectization; heating rate; heating uniformity



