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Penetration Behavior of Solution Containing Radioactive Nuclides
into Floor and Wall Materials
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The penetration tests with solution containing radioactive nuclides were experimented to understand basic
data for floor and wall materials of Fukushima Daiichi reactor buildings. The solution prepared from
irradiated fuels was used as solution containing radioactive nuclides. The solution was applied to surface of
epoxy paint, dried concrete and mortar used as specimens. Dose-rate profiles of direction of depth were
given by radiation measurement and grinding of the specimens.

The penetrations of radioactive nuclides for epoxy paint specimens were not clearly observed and the
penetration depths would be within 0.4 mm. The penetrations of radioactive nuclides for dried concrete
specimens proceeded. The penetration rates were substantially decreased when 16 days have elapsed from
start. The dose rates of penetrated dried concrete specimens were reduced to background by grinding-2.0
mm. vy -ray spectrometry measurement showed that penetration behavior of near surface concrete is
different among nuclides and the penetration behavior of radioactive nuclides into dried concrete and
mortar materials through solution is similar to migration behavior of ions into those water-saturated

materials.
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Table 2 JEHS PEREAE & A VAT v BREHEIRG R

Fegtae™ | Mo RE g A H =

(Bg) (Bg/m)) (ng) (ng/ml)
Am-241 | 3.52E405 | L1.76E+04 | 2.77E+00 | 1.39E-01
Cs-134 | 7.58E+04 | 3.79E+03 1.58E-03 | 7.91E-05
Cs-137 | LO3E+07 | 5.13E+05 | 3.19E+00 | 1.59E-01
Eu-154 | 2.60E+05 | 1.30E+04 1.03E-01 | 5.17E-03
Eu-155 | 6.88E+04 | 3.44E+03 | 3.99E-03 | 2.00E-04

*1 o PSR S5 S A A 20 mIE 72 Y O T RE

Table 3 £ /L& )Lkl 724k

A —T] — FTHE A M T ERT
Rl 1 ey VRl 2442 A
ik 50x50x20 mm
R = yzbz ;17%1@ :7k
B Wb 55 B 2.63 glom’
M Tt 1 7K =R 1.32%
FHIH BRI NT R
o 3.15 g/cm3
T Wit~ 7 % v 1.14%
i & = B B 2.13%
b | R AR ARy 0.87%
7 LT IR 0.61%
WAL A A 0.016%

,10,
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Table 4 TR F T RBEEEEIOR X H I O &R

3H iR %

16 H 612175

58 H iz 1%

RBRS | MER |REBRS | MER |RERS | BER
(mm) | @Svh) | (mm) | @Svh) | (mm) | (uSv/h)
0.00 109.7 0.00 99.7 0.00 69.6
0.35 0.1 0.35 0.0 0.35 0.1
0.85 0.0 0.70 0.0 0.70 0.0
1.20 0.0

Table 5 =2 > 7 U — NalBH(Type A) D & 5 Ml OFR 23

3H MR 1% 16H 12 1% 58 H =2 1%
RBHRES | BER |BHIES| BRER |REBHES| BER
(mm) (uSv/h) (mm) (uSv/h) (mm) (uSv/h)
0.00 209.7 0.00 199.7 0.00 169.8
0.25 74.7 0.15 84.7 0.10 84.7
0.35 39.8 0.30 49.6 0.25 44.6
0.50 16.9 0.40 27.6 0.40 19.7
0.60 7.1 0.60 14.7 0.60 11.7
0.75 3.8 0.70 7.6 0.75 6.1
0.85 1.7 0.95 5.1 1.00 3.8
0.95 0.7 1.15 3.0 1.15 2.3
1.25 1.7 1.40 1.4
1.45 1.1 1.55 0.7
1.75 0.5 1.70 0.0
2.05 0.0

,11,
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Table 6 E/L X LFEIOR S H A OFRER

16 H [fi=Z 1%
mm (uSv/h)

0.00 67.0
0.55 17.0
0.80 8.5
1.05 3.8
1.40 1.4
1.70 0.5
2.05 0.7

Table 7 = > 7 U — R B Type B)DIE & J7 1A DFR R

3H iR 1% 16 H 1= 1%

RIBIES | MEE |(RBES | REE

(mm) (uSv/h) (mm) (uSv/h)
0.00 80.0 0.00 78.0
0.30 5.5 0.25 18.0
0.35 2.9 0.60 7.5
0.50 1.4 0.70 3.5
0.75 0.9 1.00 1.1
0.85 0.7 1.10 1.0
1.05 0.5 1.40 0.7
1.60 0.5

,12,
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Table 8 v HHEREOIR S HFHOFEMERE (3 HEIRE)

RIFBR S

A BE ) BN R B2 V) O K% FE E B (mg)

(mm) Cs-134 Cs-137 Eu-154 Eu-155 | Am-241 | Am-243
0.25 3.87E-11{ 1.13E-07[ 2.07E-09( 3.41E-10{ 1.50E-07{ 2.30E-08
0.35 1.31E-11] 3.45E-08| 2.36E-10| 4.16E-11| 1.72E-08

0.50 9.28E-12| 2.33E-08| 1.10E-10[ 1.85E-11{ 5.77E-08| 6.75E-09
0.60 2.20E-12| 4.76E-09| 6.55E-11| 1.24E-11] 1.23E-08

0.75 1.60E-12| 2.22E-09| 1.22E-11| 2.33E-12| 2.68E-09

0.85 9.09E-13[ 1.35E-09| 9.53E-12 1.99E-12| 1.88E-09

0.95 7.27E-13| 6.89E-10| 6.72E-12| 1.02E-12| 1.65E-09

Table 9 vy HHHEEREDIE X I OIFER (16 H R %)

RIBIRS

AF B Ry BT B 824 V) OO B L B (mg)

(mm) Cs-134 Cs-137 Eu-154 Eu-155 | Am-241 | Am-243
0.15 9.49E-11{ 2.77E-07| 3.96E-09| 7.07E-10[ 3.04E-07[ 7.07E-08
0.30 5.59E-11] 1.38E-07| 3.69E-10] 6.57E-11| 5.10E-08] 1.58E-08
0.40 2.50E-11] 6.31E-08| 1.72E-10] 2.44E-11| 1.54E-08| 1.51E-08
0.60 1.37E-11] 3.73E-08] 5.91E-11] 1.22E-11] 2.50E-08

0.70 7.47E-12] 1.87E-08| 5.48E-11| 1.01E-11| 6.15E-09

0.95 3.31E-12] &.81E-09] 4.12E-11] 8.31E-12] 5.49E-08

1.15 1.45E-12) 4.01E-09] 2.00E-11| 3.17E-12| 6.94E-08| 6.34E-10
1.25 1.52BE-12| 4.28E-09| 2.34E-11| 3.69E-12| 2.07E-09| 6.48E-10
1.45 7.50E-13] 1.05E-09| 7.13E-12] 1.18E-12] 2.60E-09

1.75 7.12E-13[ 1.34E-09] 1.09E-11 2.10E-12| 2.31E-09

2.05 4.40E-13] 8.49E-10| 6.97E-12| 1.39E-12| 1.21E-09] 2.19E-10

,13,
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Table 10 vy fXHEREOE S F M OFER (58 HRIRE)

RIBR S

A EE Ry AL B Y U O B B (mg)

(mm) Cs-134 Cs-137 Eu-154 Eu-155 | Am-241 | Am-243
0.10 2.10E-11] 4.94E-08[ 1.30E-09] 2.28E-10] 1.12E-07 2.74E-08
0.25 3.96E-11| 1.05E-07( 2.29E-10{ 3.46E-11| 2.49E-08

0.40 2.56E-11| 6.77E-08] 7.45E-11| 1.28E-11| 3.79E-08

0.60 8.82E-12] 2.30E-08 4.60E-11| 5.66E-12| 6.12E-09| 2.42E-09
0.75 5.42E-12] 1.32E-08 4.40E-11| 7.73E-12] 6.36E-09| 1.28E-09
1.00 1.15E-11] 2.90E-08| 7.64E-11{ 1.29E-11] 5.48E-08

1.15 1.58E-12| 3.52E-09| 1.66E-11{ 3.18E-12| 1.41E-08

1.40 7.12E-13] 1.57E-09 8.56E-12| 1.57E-12] 1.66E-09

1.55 6.90E-13| 1.34E-09( 1.12E-11| 1.60E-12] 1.94E-09| 6.11E-10
1.70 6.23E-13| 9.51E-10{ 7.79E-12| 1.18E-12| 1.12E-08| 3.54E-10

,14,
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1eV=1.602 176 53(14)x10™°J
1Da=1.660 538 86(28)x10*'kg
1u=1 Da

1ua=1.495 978 706 91(6)x10"'m
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A—=RINVRAT v b 14— k%A T v b =200 mg = 2x10-4kg
k /v| Torr |1 Torr = (101 325/760) Pa
Bo# K & JE[ atm |1 atm =101 325 Pa
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