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Karon, Kan, Ikepa, Kiyoji, Kusunose, Kinichiro and NisHizawa, Osamu (1984) An ex-
perimental study of radon (**Rn and **Rn) emanated from granite specimens under
uniaxial compression. Bull. Geol. Surv. Japan, vol. 35 (1), p. 1-11.

Abstract: Radon emanated from granite specimens under uniaxial compression was investi-
gated to understand the mechanisms of the high radon concentration in the soil gas around
active faults and the changes in radon concentration in the groundwater and soil gas near epi-
center before or after seismic events.

The granite specimens containing much radioactive minerals as easily detectable by a
sintillation counter showed a remarkable increase in radon emission after ultimate fracture. A
granite specimen being sliced into six blocks, having. twice area as that of the original one,
emanated radon about one and half times as much as the original one. These suggest the reason
why radon concentrations in the soil gas on active faults, shear zones and landslip zones are
always higher than those from other sites.

The increase of radon concentration occurred simultaneously with generating micro-frac-
ture in the granite specimen and maximum radon concentration was obtained after ultimate
fracture. Comparison the standard radiation curves calculated for various ratios of 22°Rn (3.83
day halflife) and 22°Rn (52 second half life) with those of radon emanated from the granite speci-
mens suggest that the most of radon may consist of 22Rn.

The increase of radon concentration in the groundwater and soil gas on active faults has
been expected as an earthquake precursor, because it might be caused by the increase of stress
which is responsible for microfracture. However; it is likely that the half life of 22°Rn is too short
to use the isotope as an earthquake precursor. This experiment is limited for confirming the
increase of 222Rn which is expected as an earthquake precursor, because it is needed for two
weeks that 222Rn reaches to the radioactive equilibrium more than 90%,.
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A block diagram of the experimental system to
detect @ ray emanated from a granite specimen
before and after the fracture, a sintillation counter
and a vacuum pump were used.
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A list of the location, uranium and thorium content of each granite specimens.

Name of Granite Location U Content Th Content
Kogawa Kurokawa, Niigata 7.5 ppm 29 ppm
Inada Kasama, Ibaraki 1.9 13
Toki (Sonodo) Toki, Gifu 4.1 24
Toki (Tsubashi) Toki, Gifu 2.3 18
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A block diagram of the experimental system under uniaxial compression: « ray emanated from a granite specimen
is detected by a sintillation counter, A.E generated by microfracture in a granite specimen is monitored by A.E
sensor attached to an end piece and stress and strain data is recorded by a computer system.
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Radon emanation curves for Kogawa No. 3 granite specimen before and after the fracture.
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Changes of radon concentration, A.E rate and stress for Kogawa No. 3 granite specimen under uniaxial compres-

sion.
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Radon emanation curves for Sonodo No. 3 granite specimen before and after the fracture.
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Radon emanation curves for Sonodo No. 5 granite specimen and for six blocks sliced from the original one.
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Changes of radon concentration, A.E rate and stress for Sonodo No. 3 granite specimen under uniaxial compression.
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Radon emanation curves for Tsubashi No. 2 granite specimen before and after the fracture.
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Changes of radon concentration, A.E rate and stress for Tsubashi No. 2 granite specimen under uniaxial com-
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Changes of radon concentration, A.E rate and stress for Inada No. 1 granite specimen under uniaxial compression.
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