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Leaching of Activated Nuclides from Neutron Irradiated Cement

B H ORI NUBEBRY R
FUKUTANI Satoshi*, ISHIKAWA Joji**, KOYAMA Akio*, NISHIMAKI Kenzo*

ABSTRACT ; Leaching experiments of activated nuclides from neutron irradiated cement were conducted. Nuclides
such as %Co,"*Cs,and "Eu were detected in the irradiated cements,and “'Ca,Fe,'*Ba, and Eu were expected to exist
in the irradiated cements. It was proved that **Cs had being leached from the irradiated cement pastes for about one year.
On the other hand radioactivity concentration of '>*Cs in liquid phase decreased, and it was thought because the decay
speed of '*'Cs was larger than the leaching speed of **Cs. “Co was not detected in liquid phase with y ray-spectrometry,
but *Co leached from the not irradiated cement pastes was detected with inductive coupled plasma mass
spectrometry(ICP-MS). Ca is one of the main components of a cement,and it was found that Ca had large leachability.
Although it is considered that radioactivity concentration of *'Ca in the irradiated cements and in the leached liquid phase
was not high, we must assess the environmental effect of 'Ca carefully, because of its very long half-life(1.03x10° years).
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Table 1 Details of Materials and Experiments
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PWd R B Iy A B e
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Moderate Heat Powder ~No  forLeachingTest 2 o 1/10 6(h)
Pwd Md-L. ‘Water
- Portland
Pwd R Rl ASh B e
Normal
Pst Nr-A Portland Di;(]mized 1381347(2)12
Moderate Heat  Paste  10(min)  for Leaching Test 1 ater 1120 42,70,
Pst Md-A Portland or 91(d)
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Moderate Heat Paste ~ No  forLeaching Test 2 clonized 6(h)
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NnCa, “Fe, PBaMEHEN., INLOBETE Table 2 Conc.of Elements in Cements (INAA)
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Table 3 Calculated Activity Conc.of Nuclides in Cement

Radio Half Life Parent Nuclide Calculated Conc.(Bg/g)
Nuclide — (year) oo(b) I')  om(b) Abundance(%)  atirradiation 100y after
“Ca 1.03X10° “Ca 04075 02124 04162 96.94 6.3E+01 6.3E+01
*Fe 2.73 SFe 2156 1323 2210 59 2.1E+04 2.0E-07
o 5.27 *Co 37.18 7551 4026 100 1.8E+03 3.5E-03
134Cs 2.06 WBes 2900 3962 4516 100 2.5E+02 6.2E-13
1383 105 Ba 7000 3121 8273 0.101 1.5E+00 2.0B-03
152Ey 135 BEu 9198 3065 9323 478 1.8E+03 L.OE+01
YEn 8.59 En 3127 1410 3702 522 1.2E+02 3.7E-02
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Table 4 Conc. of Elements Leaching from Not Irradiated Cements(ICP-MS)

Element Pwd Nr-L  Pwd Md-L  Pwd FB-L  Pst Nr-N_ Pst Md-N _ Pst FB-N

Al 5.2E-03 1.5E-02 2.6E-02 7.2E-01 8.0E-02 5.1E-02
Ca* 3.5E+02 3.9E+02 3.8E+02 1.1E+02 2.3E+02 22EH02
Cr 5.1E-01 7.5E-01 5.3E-01 3.6E-02 5.3E-02 3.8E-02
Mn ND. ND. ND. N.D. 5.8E-03 ND.
Co 1.1E-03 1.5E-03 2.1E-03 1.2E-04 5.1E-04 4 9E-04
Ni 4.1E-03 8.6E-03 2.8E-02 N.D. 5.3E-03 4.9E-04
Cu 5.9E-03 1.3E-02 1.8E-02 1.0E-02 9.3E-03 1.2E-02
As N.D. ND. ND. ND. ND. N.D.
Se 5.4E-03 7.5E-04 1.5E-02 ND. 2.5E-03 ND.
Sr 3.6E+00 2.9E+00 4.1E+00 2.4E-01 8.6E-01 1.3E+H00
Mo 6.6E-01 1.6E+00 1.6E+00 1.5E-02 4.5E-02 4.0E-02
Cd N.D. ND. ND. ND. ND. ND.
Sb 9.2E-05 1.5E-04 1.2E-04 3.2E-04 2.3E-04 1.1E-04
Cs 1.1E-01 6.0E-02 6.3E-02 6.4E-02 3.7E-02 6.2E-02
Eu N.D. N.D. N.D. N.D. N.D. ND.
Pb 1.3E-03 3.3E-03 1.3E-02 6.8E-03 6.4E-03 7.7E-04

ICP-MS Analysis without *Atomic Absorption Analysis , Unit ; mg/l
N.D.;Not Detected
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