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Electrical Properties and Far-infrared Ray Emission of Ceramics
Manufactured with Sawdust and Rice Husk'
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ABSTRACT

This study investigated electrical properties and far-infrared ray emission according to the carbonizing temperature
and phenol-formaldehyde (PF) resin impregnation ratio of ceramics manufactured using sawdust and rice husk. The
far-infrared ray emission values and emission energy values decreased as the carbonizing temperature increased. The
far-infrared ray emission values of the ceramics manufactured using a carbonizing process at 600°C and a board with
a PF resin impregnation ratio of 60 percent was 0.930; the emission energy presented the highest value of 4.32 x 10
w/m?,

The electric resistance decreased as the carbonizing temperature increased. For the increase in the carbonizing tem-
perature above 12007, ceramics was very close to a conductor due to the small resistance. The power consumption
increased by the decrease of electric resistance and increase of the electric current in the case of a higher resin im-
pregnation ratio.
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Table 1. Characteristics of phenol-formaldehyde resin
for the test

Resin types Powder resin Liquid resin
Items (Novolak type) (Resol type)
Solid content (%) 99 51~53
Melting point (C) 80~95 -
Specific gravity - 1.06
Gelation time (sec.) 80~120 80~95
Plate flow (mm) 30~35 -
Viscosity (cps) - 45~65
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Table 2. Electric resistivity of ceramics by carbonization temperature

T (0 R %) 30 40 50 60 70
600 1415 149.3 154.3 140.0 13422
800 8.3 9.8 75 8.4 9.0
1000 25 2.8 22 22 23
1200 1.8 1.8 1.5 1.4 14
1500 0.3 0.2 0.2 0.2 0.2

CT: Carbonization temperature MR : Mixing rate of rice husk

Table 3. Electric resistivity of ceramics by percentage of resin impregnation

PRI (%) MR (%) 30 40 50 60 70
40 11.1 10.4 9.5 12.0 11.5
50 8.3 9.8 7.5 8.4 9.0
60 8.0 9.4 6.3 9.4 7.8
70 7.9 7.9 6.0 43 55
PRI : Percentage of resin impregnation MR : Mixed rate of rice husk
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Table 4. Electric properties of ceramics
Percentage of resin Resistivity Temperature voltage Electric current Consumption of
impregnation (%) (Q) (C) %) (A) Electric power (Wh)
50 13.20 375 3.85 0.47 1.82
60 8.52 39.8 3.69 0.65 2.40
70 4.30 457 3.54 1.25 4.43
80 2.15 51.6 3.29 2.25 7.41
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Fig. 1. Relationship between resin impregnation ratio
and emissivity.
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Fig. 3. Relationship between carbonizing temperature
and emissivity.
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