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Extraction of Cesium from Agricultural Soil by the
Combination of Root Acid (Organic Acid)
and Microwave Heat Treatment
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- A magnitude 9.0 earthquake of occurred on March .

- 11, 2011 off the Pacific coast of the northeastern part

~ of the Japanese main island (Tohoku Region). The

earthquake was followed by a huge tsunami that hit

~ the Pacific coast of the Tohoku district causmg ‘
serious damage to the coastal area.

The earthquake and tsunami caused a meltdown at
the Fukushima Daiichi nuclear power plant, resulting
In the release of radioactive material that spread over
a large area including Tohoku and Kanto districts
ahd alse part of Hokkaide:
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- What 1s root acid

Plants secrete organic acids and absorb elements
that are needed for growth. These organic acids are
called root acids and included Acetic acid, tartaric
acid, malic acid, succinic acid, citric acid, succinic
acld, fumaric acid, malonic acid, oxalic acid and
glycolic acid. It Is known that root acids are effective
for dissolution of carbonate minerals in soll.
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RESULTS AND DISCUSSION

Table 1 Cesium extraction efficiencies (%) from each soil and minerals

Fumaric acid®  Malonic acid  Lactic acid

Acetic acid  Tartaric acid Malic acid Succinic acid'
T et

Akadama soil
anuma soil
Vermiculite
Diatomaceous earth
'Succinic acid 3% , “Fumaric acid 0.3%




Table 2 Extraction efficiencies (%) by using heat-treatment, ultrasonic treatment and the non-stirring

water bath ultrasonic treatment Non-stirring

paddy soil black loam paddy soil black loam paddy soil black loam

Pure Citric  Pure Citric Pure Citric Pure Citric Pure Citric Pure Citric
water acid water acid water acid water acid water acid water acid

Exlraction efficiency (% Extraction efficiency (° Extraction efficiency (°

15.5 14.9 309 29.8 10.8 10.7 18.1 24.7 14.2 12.5 14.8 19.3
33.1 35.7 36.9 344 12.6 13.7 27.7 284 17.5 16.2 16.4 18.6

35.6 38.3 39.5 37.7 15.0 15.2 29.2 29.1 17.3 21.6 19.9 18.5
35.9 404 41.8 473 16.9 18.5 309 324 16.4 23.8 21.0 194
43.7 49.8 49.9 64.0 21.1 24.5 38.0 42.6 16.7 22.8 23.6 18.5
49.3 59.7 57.9 90.5 27.6 30.6 43.2 53.1 15.6 23.3 26.0 20.8

535 65.1 69.1 100 31.9 369 55.0 65.9 20.0 29.8 43.5 55.2
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m Black loam citric acid
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A Black loam pure water
o Paddy soil citric acid

/\ Paddy soil pure water




respectlvely ThlS method is effectlve for
removmg rad|oact|ve ce5|um from 30|I
polluted W|th radloactlve matenal |
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