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Abstract

Leaching of *Mn, %Co, ®Sr and "'Cs in paddy soil was studied using lysimeter cultures
in a greenhouse. The radionuclides were applied to the water surfaces shortly before
transplanting and five different times between transplanting and harvest. Fertilizer KCl and
slaked lime were added simultaneously in the rate of 83kg and 200kg, respectively, per
10a following the first application after transplanting. Percolating water was sampled until
two days before harvest.

Concentrations of the radionuclides in percolating water decreased in the order of
®Sr > *Mn > %Co > ¥'Cs on the whole. Time taken to reach the maximum was the
shortest for *"Cs(< one week) and the longest for ¥Mn and ®Sr. Six days’ water dropping
started 47 days after transplanting reduced the concentrations of *Mn, %Co, *Sr and ¥Cs
by factors of 30—180, 3—75, 2—4 and 3—6, respectively, depending on the application

time. After the significant decrease, *Mn concentration tended to gradually increase
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but *Cs did to the contrary Percent leaching varied 0.09—6.2% for *Mn, 0.009—09% for
®Co, 1.4—14.4% for *Sr and 0.002—0.06% for *Cs, with the application time. The highest
leaching came from the application at 40 days after transplanting for all the radionuclides.

The addition of KCl and lime increased percent leaching of the radionuclides by factors

of 9, 85, 4 and 9, respectively.
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Table 1. Physico-chemical properties of the soil used in the experiment

Avail. E.C.(me/1
Layer Depth pH oM. & CEC me/1008)  sund  Sit  Clay  Texture
hat
code (cm) (1:5) (%) PhOSPhate 100 Ca Mg K B %) (@)
{ppm)
- L
A 0-20 52 091 869 42 184 069 012 790 170 40 SO:;ZY
Sand
B 20—40 54 045 169 41 162 053 004 722 198 80 12" y
am
Sand
C 40-60 58 040 130 5.7 223 114 010 667 193 120 andy
loam
2. Lysimeter &£H| land suriace level
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0.6m, 0.6m, 1.0m% A AAE 44Ul 1.3m Zol
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7hekol QlzxAMe AT 1 ol M 299 EYS : | eyor ‘ coridor
ot ol B8 2tz 30cm, 30cm, 20cme] HolZ &
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Fig. 1. Sectional diagram of the lysimeter ins-

talled in the greenhouse.
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Fig. 2. Time courses of the changes in radio-
nuclide concentrations in water percola-
ting from the lysimeter contaminated on
May 25.
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Fig. 3. Time courses of the changes in radio-
nuclide concentrations in water percola-
ting from the lysimeter contaminated on

June 9.
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Fig. 4. Time courses of the changes in radio-
nuclide concentrations in water percola-
ting from the lysimeter contaminated on
July 6.
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Fig. 5. Time courses of the changes in radio-
nuclide concentrations in water percola-
ting from the lysimeter contaminated on
August 2.
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Table 2. Percent leaching of the radionuclides as influenced by time of the radioactive

application

Date of Duration of Percent leaching(%)

application leaching
@ “Mn %Co 8Sr B7Cs

May 25* 137 279X107  8.07X1072 2.82X 10° 2.50X 1072
June 9 122 9.06X1072  4.20X1072 4.08X 10° 1.25X 1072
Juy 6 95 6.17X10° 8.85X107! 1.44X10! 620X 1072
Aug. 2 68 248X107! 2.91X1072 6.14 X 10° 577X 1073
Aug. 24 46 3.01X107! 1.96X 1072 3.94X10° 2.90X 1072
Sep. 16 23 149X107} 857X1073 1.42X10° 157X1078

* Radioactivities were applied 2 days before transplanting the rice and mixed with the topsoil

on the day after.
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Fig. 6. Time courses of the changes in radio-
nuclide concentrations in water percola-
ting from the lysimeter contaminated
and treated with KCl+limie on June 9.
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Table 3. Percent leaching of the radionuclides
in the lysimeter treated with KCl+

lime
Date of  Duration of Percent leaching(%)
radioactive  leaching
application @ %Mn Co 85t 137Cs
June 9 122 839X107" 361X10° 152X10' L11X107!

Note . 30g KCl and 72g slaked lime were added to
a lysimeter 3 hours after the radioactive app-
lication.
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