
ICRP2007
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ICRP2007
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30MeV

2 4
ICRS-14, 2022 9
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RI)

6

100keV RI Co-60

Co-60 

Sv/h per 1MBq
ICRP116 3.06E-01
ICRP74 3.06E-01

(MeV) (p/dis)
1.17 9.99E-01
1.33 1.00E+00

100keV RI I-125

0.1
(MeV) (p/dis)
2.72E-02 4.05E-01
2.75E-02 7.54E-01
3.10E-02 1.35E-01

I-125

Sv/h per 1MBq
ICRP116 1.28E-02
ICRP74 1.22E-02
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6.5 8
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RI)

Co-60

Ir-192

1MeV
RI

ANS Co-60

Co-60, Cs-134, Cs-137

WG 2021 8

2021 2021 9

2022 2022 3

4 2022 3

ICRS-14, 2022 9 deep penetration calculation including the photonuclear reaction using the Monte-Carlo 
code for a buildup 

13 30MeV /X 6

ICRP2007

KEK 2 2021 4

2021 9

2021 11

3 2020 6 4 2021 10 5 2022 2 3

WG 2021 6 9 12 3
14
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ICRP2007 

ICRP2007 

ICRP2007 

17

ICRP2007
ICRP2007

2011 ICRP Publ.117

10keV-10GeV 
1990 10MeV

ICRP2007

13
80mfp

MeV

6
1cm

(Hp(10)) 3mm (Hp(3))

ICRP Publ.107

30MeV

2008 ICRP Publ. 107
97 1252

Hp(10) Hp(0.07) Hp (3)
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V&V

ICRP2007
1990

JEAC

20

1 ICRP2007

2

ICRP2007
ICRP2007

3

ICRP2007

4 ICRP2007
ICRP2007

ICRP2007

- 57 -



- 58 -



- 59 -



- 60 -



- 61 -



- 62 -



- 63 -



- 64 -



- 65 -



1

2- 66 -



3

4- 67 -



5

( )
( )

( )
( )

( )

( )

6- 68 -



7

1Bq/g
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1

90Sr 89Sr

Sr MAq

3 1

Sr 210Pb
Sr 140Ba
Sr

90Sr

90Y

- 73 -



3

Co-60 I-131 Cs-134 Cs-137
Co-60 Sr-90 I-131 Cs-134 Cs-
137

Cs-137

H-3 Co-60 Sr-90 Cs-137 Pu-238
Pu-239+240

4
89Sr 90Sr 90Sr 

90Sr 2018 2
90Sr

3 1
134Cs, 137Cs

2018 2 14

30 4 4 3 12 21

p.41 A-1
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5

23 2

Sr

BG-

2 L 40 L
25
30

2
100

1 2
60

40 mBq L-1 0.6 mBq L-1

6
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Sr : ®MAq
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8

TEPCO Uesugi et al.
(2018) (2017)

Sr Sr RadDisk Sr DGA Sr

BG-
BG- BG- BG-

1 L 0.1 - 1 L 0.1 L 40 L 0.5 - 3 L 20 L

7 4h 3h 1
2

20h or 
2

3h 2

44,000

0.3 Bq L-1 0.035 Bq L-1 0.4 Bq L-1 0.6 mBq L-1 0.15 mBq kg-1 0.2 mBq L-1- 76 -



9 10 11 12 1 2 3

140Ba

90Sr

(210Pb)

90Sr

90Y

9

10

2 Sr 90Sr 140Ba 2021 9
Ba Sr

3 Y
10% 90Sr

90 2021 11

1 Sr
90Sr 2021 9 12
85Sr 2021 10 11 12

98% 1 90%
MAq 2 2 30 98%

4 MAq Sr
CO2
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11

8
90Sr 90Y

85Sr, 90Y 2021 12 ,2022 1

6 2022 1
100 mL 150 mg 2

90Sr Sr 93%
7 2022 1

90Sr 2022 1 Sr 1 2.4%, 2 97.6%
pH=2 Y SO4

2-

9 2022 2
1 L . 85Sr . P-MAq Sr 95%

[EDTA NaOH ] Y
10

5 90Sr
90Y

12

100 mL
HC (pH=2)
Sr MAq 150 mg
2

Sr
GL

LSC
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13

1

100 mL Sr 150 mg 2 , Sr 90%
pH=2 Y SO4

2-

90Sr
100 mL MDC=0.46 Bq L-1

0.4 Bq L-1 30 Bq L-1 1/65

2
MAq 90Sr 90Y

Sr 0.05M-EDTA Sr, Y NaOH Y(OH)3
90Y Pb,Ra RI

100mL, Sr 120 mg 90Y 98%

( ) ( )

(BaSi2O5) Sr Ba 
65 Web 2021/9/22-24 2K07

( ) 
Sr 90Sr - 90Y -

65 Web 2021/9/22-24 2K08

14

Sr MAq
Sr

100 mL
100 m 2
Sr 98%

100 mL 150 m
2 Sr 90%

50 mg 2
98%

Pb, Ba,Ra Pb 86%
Ba 99.93%, Ra 99.85%

3
Sr 98%

3
Sr 90%

Sr
0.4 Bq L-1

Sr
0.46 Bq L-1

Y EDTA Sr
Y 98%

20 L 1L

Sr
0.2 mBq L-1
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15

1

% mL %
P-MAq

g
Kd

mL g-1

Na - 99% 100 1% 0.100 1.0 10
Mg - 99% 100 1% 0.100 1.0 10
K - 99% 100 1% 0.100 1.0 10

Ca - 99% 100 1% 0.100 1.0 10
Sr 85Sr 1.6% 100 98.4% 0.100 6.2 104

Cs 134Cs 99.9998% 100 0.0002% 0.100 2.0 10-3

Ba 133Ba 0.07% 80 99.93% 0.082 1.4 106

Pb 212Pb 14% 100 86% 0.040 1.5 104

Ra 228Ra 0.15% 100 99.85% 0.040 1.7 106

Ac 228Ac 0.15% 100 99.85% 0.040 1.7 106

16
2 2022 1

, HCl 90Sr
100 mL P-MAq 154.2 mg 2

1
P-MAq 50.0 mg 30 2

90Sr 3

Sample No. Bq
Sr

%
1

%
2

% %
90Sr J2A-7a 6159 32 100 100 - -

J2A-7b 466.0 9.2 7.6 7.6 100 -

J2A-7c 8706 5 141 92.4 -

97.6J2A-7d 149.1 5.6 2.4 - 31.6

J2A-7e 411.1 1.2 6.7 - 68.4

1 90Sr 7.6% 2 92.4% 90Sr P-MAq
2 97.6% 1 90Sr

100% - 80 -
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3

98.5% 79.7%
93.5%

CO2

.
.

.

MTK-1 2019/1 100 mL 0.1 g 98.5 14.3

J1K-3 2021/10 100 mL 0.15 g 79.7 7.6

J2B-2 2022/2 1,000 mL 1.5 g 94.7 2.3

J2A-1 2022/1 80 mL 0.12 g 93.6 2.2

A2B-41 2022/2 80 mL 0.12 g 93.0 1.7

A2A-1 2022/1 89 mL 0.12 g 92.8 2.8

93.5 2.3

18

4 Sr
SO4

2- SO4
2- 0.28 M. .

1  L 1 mL .
Sr P-MAq

Sr 7mg kg-1 1  L P-MAq 1.5 mg

5

Y
Y

Basic
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1 Emergency

2 Basic
2-3

3 Low level

0.2 mBq L-1 

100 mL 4 400 mBq L-1

1 L 2-3 1 - 10 mBq L-1

> 10 L 2 - 3 0.2 mBq L-1
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