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To manage to keep radioactive substance 
concentrations other than Cesium, which 
are difficult to remove with the existing 
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2All Rights Reserved ©2012The Tokyo Electric Power Company, Inc.

2. Multi-nuclide Removal Equipment (ALPS) Outline

Iron co-
precipitation 
processing 
facility

Carbonate 
co-
precipitation 
processing 
facility

Containers

To temporary 
storage facilities

Sampling tank

14 towers (Adsorbent 
change type)

2 towers
(Column type)

② Reverse osmosis
freshwater

③ Reverse osmosis
contaminated water

① Reverse osmosis
concentrated saltwater

A-system (50% flow): 250m3/day

B-system (50% flow): 250m3/day

C-system (50% flow): 250m3/day

(1000 tons × 4 towers)

Sludge Adsorbent 

Pre-processing 
facility

Adsorption tower

To tank

ALPS (Advanced Liquid Processing System)
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2. Multi-nuclide Removal Equipment (ALPS) Outline
 System Structure

 50% two lines operation (500m3/day)
 One of two lines is suspended during changing adsorbent or on standby

 Main Facility Structure
Pre-processing facility
 Iron co-precipitation processing facility
 Removal of α nuclide, Co-60, Mn-54 etc.

 Carbonate co-precipitation processing facility
 Removal of adsorption blockade ion (Mg, Ca etc.)

Adsorption tower
Adsorption tower (adsorbent change type, column type): Removal of 

radioactive substances by each adsorbent (active carbon, artificial 
mineral, chelate resin etc.) according to each radioactive substances.

Waste storage container handling equipment
Crane
Waste transferring pumps and pipes
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 Basic Test Results of Multi-nuclide Removal Equipment (1/2)
The targets for this test were ① and ③, (①reverse osmosis concentrated saltwater, ②

reverse osmosis freshwater and ③reverse osmosis contaminated water) which had 
high-radioactive concentration. (refer to ref. 4)
Confirmed that γ nuclide could be removed below detection limit (not detected, ND) 

against targeted nuclide (45 nuclides).
Confirmed that β nuclide could be purified to approx.  1/one-million~1/ten-million via  

gross β radiation measurement. Identifying nuclides with significant density for 
further purification (scheduled to complete measurement at the beginning of March)
→After identifying nuclides, reflect on the removal plan.

Based on the gross α radiation measurement, α nuclide could be cleaned till less 
than detection limit (ND). Analyzing each nuclide’s density.

3. Results of Basic Test

(Bq/L)

多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

I-131
（約8日）

40 - - - -

Cs-134
（約2年）

60 4300
ND
< 0.26

3400
ND
< 0.27

Cs-137
（約30年）

90 6100
ND
< 0.30

ND
< 460

ND
< 0.32

Mn-54
(約310日)

1000 14000
ND
< 0.11

45000
ND
< 0.12

Co-58
(約71日)

1000
ND
< 540

ND
< 0.11

1200
ND
< 0.12

γ核種

告示濃度限度

逆浸透膜入口水 逆浸透膜濃縮水

Density limit

Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before 
process

Before 
process

After 
process

After 
process

γ
nuclides

I-131
(approx. 8 days)

Co-58
(approx. 71 days)

Mn-54
(approx. 310 days)

Cs-134
(approx. 2 years)

Cs-137
(approx. 30 years)
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Basic Test Results of Multi-nuclide Removal Equipment (2/2)

※ ND: Below detection limit,  <○○: Detection limit
※ (   ): Half-life
※ I-131 and La-140 are not target nuclides because they have not detected in recent accumulated water measurement.

多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

Co-60
(約5年)

200 3900
ND
< 0.16

14000
ND
< 0.12

Ru-103
(約40日)

1000
ND
< 970

ND
< 0.13

510
ND
< 0.14

Ru-106
(約370日)

100
ND

< 7600
ND
< 1.1

ND
< 4700

ND
< 1.1

Sb-124
(約60日)

300
ND

< 1800
ND
< 0.27

ND
< 1800

ND
< 0.28

Sb-125
(約3年)

800 63000
ND
< 0.38

140000
ND
< 0.37

Ba-140
(約13日)

300
ND
<3400

ND
< 0.48

ND
< 1700

ND
< 0.51

La-140
(約40時間)

400 - - - -

230000000 31 43000000 68

16
ND

< 0.066
0.46

ND
< 0.066

γ核種

全α放射能

逆浸透膜入口水 逆浸透膜濃縮水

全β放射能

告示濃度限度

3. Results of Basic Test

(Bq/L)

Density limit

Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before 
process

Before 
process

After 
process

After 
process

γ
nuclides

Co-60
(approx. 5 years)

Ru-103
(approx. 40 days)

Ru-106
(approx. 370 days)

Sb-124
(approx. 60 days)

Sb-125
(approx. 3 years)

Ba-140
(approx. 13 days)

La-140
(approx. 40 hours)

Gross β

Gross α
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4.  Waste Storage Measures and Amount of Waste

 Waste storage measures and amount of waste
Waste will be transferred into containers and stored in the temporary 
storage facilities in the site.

Approx. 20 years（Plan to carry on the R&D of disposal methods 
during this period. Storage container’s life is evaluated to be over 20 
years.

Storage period

Diameter approx. 1.6 × height approx. 1.9m (cylindrical type)Container size

○Reverse osmosis contaminated water processing
・Storage container:  approx. 0.5 containers/ day (approx. 180 

containers/ year)
・Column type: approx. 0.04 containers/day (approx. 15 containers/

year)
○Reverse osmosis concentrated saltwater processing
・Storage container: approx. 1.3 containers/ day (approx. 470 

containers/ year)
・Column type: approx. 0.04 containers/ day (approx. 15 containers/ 

year)

Amount of 
containers

○Store in storage container with dewater
○Change an adsorbent with a column if changing opportunities are not 
frequent

Storage 
measures

○Radioactive spent adsorbent
○Radioactive sludgeWaste

Spent 
adsorbent

Approx. 
1.9m

Image of storage container

Dewater

Water

Diameter: approx. 1.6m
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5. Installation Area (Plan)
 Installation area plan of Multi-nuclide Removal Equipment

２
８

Tennis 
court

Parking 
lot

Installation area of Multi-
nuclide Removal 
Equipment (plan) Installation area of processing water tank

N

Reverse osmosis freshwater, reverse 
osmosis concentrated saltwater tanks

Transfer piping
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 Reference
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上旬 中旬 下旬

検討・設計

現場作業

２月 ３月 H24年度　上期
H24 １月

基礎試験実施・試験結果評価

基本設計・詳細設計

森林伐採・敷地造成

基礎・サンプリングタンク・
設備設置工事

：工程調整中

Ref. 1  Future Plan

 Installation schedule

Consideration
/ Design

Field work
Under process adjustment

Basic test and evaluation

First half of FY2012Mar.Feb.
Beginning    Middle           Late

2012 Jan.

Basic design/ detail design

Tree trimming/ land development

Foundation work/ installation work 
of sampling tank and facilities 
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Selection of regardable nuclides
Calculated density of fission products (FP), transuranic elements and corrosion 

products (CP) in the accumulated water as of one year after the earthquake, and 

selected nuclides evaluated to exceed 1/100 of the density limit.

Ref. 2 Selection of  Regardable Nuclides

Fission products (FP), transuranic elements
→Nuclides and their radioactive decays (Cs, Sr etc). Transuranic elements generated 
during reactor operation (Pu etc.)

Corrosion products (CP nuclide)
→Radioactivated substances sourced from corrosion of equipments, devices, piping 
etc. of reactor plant composition (Fe, Co, Mn etc.)
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Ref. 3  Overview of Basic Test Results

Overview of Basic Test results

Evaluated as below density limit, below detection limit (ND) (γ nuclide: 45 nuclides, β nuclide: 3 nuclides)

Measurement and evaluation have NOT been completed (β nuclide: 5 nuclides)

1 Rb-86 17 Sn-126 33 Ce-141 49 Pu-240

2 Sr-89 18 Sb-124 34 Ce-144 50 Pu-241

3 Sr-90 19 Sb-125 35 Pr-144 51 Am-241

4 Y-90 20 Te-123m 36 Pr-144m 52 Am-242m

5 Y-91 21 Te-125m 37 Pm-146 53 Am-243

6 Nb-95 22 Te-127 38 Pm-147 54 Cm-242

7 Tc-99 23 Te-127m 39 Pm-148 55 Cm-243

8 Ru-103 24 Te-129 40 Pm-148m 56 Cm-244

9 Ru-106 25 Te-129m 41 Sm-151 57 Mn-54

10 Rh-103m 26 I-129 42 Eu-152 58 Fe-59

11 Rh-106 27 Cs-134 43 Eu-154 59 Co-58

12 Ag-110m 28 Cs-135 44 Eu-155 60 Co-60

13 Cd-113m 29 Cs-136 45 Gd-153 61 Ni-63

14 Cd-115m 30 Cs-137 46 Tb-160 62 Zn-65

15 Sn-119m 31 Ba-137m 47 Pu-238

16 Sn-123 32 Ba-140 48 Pu-239

分類 核種

超ウラン
元素

ＦＰ核種 ＦＰ核種

核種分類分類 分類核種 核種

ＦＰ核種

超ウラン
元素

ＣＰ核種

Below detection limit (ND) based on the gross α radiation measurement results. Evaluating each nuclide’s 
density. (α nuclide: 9 nuclides)

Classification ClassificationClassificationClassificationNuclide NuclideNuclideNuclide

FP 
Nuclide

Transur
anic
element

CP 
Nuclide

FP 
Nuclide

FP 
Nuclide

Transuran
ic element
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 Basic Test Results of Multi-nuclide Removal Equipment (1/7)
The targets for this test were ① and ③, (①reverse osmosis concentrated saltwater, ②

reverse osmosis freshwater and ③reverse osmosis contaminated water) which had 
high-radioactive concentration. 
Confirmed that γ nuclide could be removed below detection limit (not detected, ND) 

against targeted nuclide (45 nuclides).
Confirmed that β nuclide could be purified to approx.  1/one-million~1/ten-million via  

gross β radiation measurement. Identifying nuclides with significant density for 
further purification (scheduled to complete measurement at the beginning of March)
→After identifying nuclides, reflect on the removal plan.

Based on the gross α radiation measurement, α nuclide could be cleaned till less 
than detection limit (ND). Analyzing each nuclide’s density.

※ The following evaluation is a provisional report.

Ref. 4 Overview of Basic Test Results

(Bq/L)

多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

1
Rb-86

（約19日）
300

ND
< 4800

ND
< 1.4

ND
< 3500

ND
< 1.5

2
Sr-89

（約51日）
300 51000000

測定、評価
未完了

11000000
測定、評価
未完了

3
Sr-90

（約29年）
30 120000000

測定、評価
未完了

16000000
測定、評価
未完了

4
Y-90

（約3日）
300 120000000

測定、評価
未完了

16000000
測定、評価
未完了

備考No. 核種

逆浸透膜入口水 逆浸透膜濃縮水

告示濃度限度)Nuclide Density limit
Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before process After process After processBefore 
process

Notes

Rb-86 
(approx. 19 days)

Sr-89 
(approx. 51 days)

Sr-90 
(approx. 29 years)

Y-90 
(approx. 3 days)

Not 
completed

Not 
completed

Not 
completed

Not 
completed

Not 
completed

Not 
completed
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多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

5
Y-91

（約59日）
300

ND
< 130000

ND
< 47

ND
< 73000

ND
< 52

6
Nb-95

（約35日）
1000

ND
< 540

ND
< 0.14

ND
< 330

ND
< 0.13

7
Tc-99

（約210000年）
1000 6.9

ND
< 0.40

17
ND
< 0.40

8
Ru-103
（約39日）

1000
ND
< 970

ND
< 0.13

510
ND
< 0.14

9
Ru-106
（約1年）

100
ND

< 7600
ND
< 1.1

ND
< 4700

ND
< 1.1

10
Rh-103m
（約2分）

200000
ND
< 970

ND
< 0.13

510
ND
< 0.14

11
Rh-106
（約30秒）

300000
ND

< 7600
ND
< 1.1

ND
< 4700

ND
< 1.1

12
Ag-110m
（約25秒）

300
ND
< 760

ND
< 0.13

ND
< 430

ND
< 0.13

13
Cd-113m
（約14年）

40
ND
< 760

ND
< 0.13

ND
< 430

ND
< 0.13

14
Cd-115m
（約45日）

300
ND
< 760

ND
< 0.13

ND
< 430

ND
< 0.13

逆浸透膜濃縮水

備考No. 核種 告示濃度限度)

逆浸透膜入口水

Ref. 4 Overview of Basic Test Results
Basic Test Results of Multi-nuclide Removal Equipment (2/7)

(Bq/L)

Nuclide Density limit
Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before process Before processAfter process After process
Notes

Y-91 
(approx. 59 days)

Nb-95 
(approx. 35 days)

Tc-99 
(approx. 210000 years)

Ru-103 
(approx. 39 days)

Ru-106 
(approx. 1 year)

Rh-103m 
(approx. 2 minutes)

Rh-106 
(approx. 30 seconds)

Ag-110m 
(approx. 25 seconds)

Cd-113m 
(approx. 14 years)

Cd-115m 
(approx. 45 days)
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多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

15
Sn-119m
（約290日）

2000 63000
ND
< 0.38

140000
ND
< 0.37

16
Sn-123

（約130日）
400

ND
< 68000

ND
< 22

ND
< 57000

ND
< 25

17
Sn-126

（約100000年）
200 63000

ND
< 0.38

140000
ND
< 0.37

18
Sb-124
（約60日）

300
ND

< 1800
ND
< 0.27

ND
< 1800

ND
< 0.28

19
Sb-125
（約3年）

800 63000
ND
< 0.38

140000
ND
< 0.37

20
Te-123m
（約120日）

600
ND

< 1700
ND
< 0.15

ND
< 710

ND
< 0.12

21
Te-125m
（約57日）

900 63000
ND
< 0.38

140000
ND
< 0.37

22
Te-127
（約9時間）

5000
ND

< 94000
ND
< 24

ND
< 47000

ND
< 18

23
Te-127m
（約110日）

300
ND

< 94000
ND
< 24

ND
< 47000

ND
< 18

24
Te-129
（約70分）

10000
ND

< 14000
ND
< 10

ND
< 7500

ND
< 12

No. 核種 告示濃度限度)

逆浸透膜入口水 逆浸透膜濃縮水

備考

Ref. 4 Overview of Basic Test Results
Basic Test Results of Multi-nuclide Removal Equipment (3/7)

(Bq/L)

Nuclide Density limit

Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before process Before processAfter process After process
Notes

Sn-119m 
(approx. 290 days)

Sn-123 
(approx. 130 days)

Sn-126 
(approx. 100000 years)

Sb-124 
(approx. 60 days)

Sb-125 
(approx. 3 years)

Te-123m 
(approx. 120 days)

Te-125m 
(approx. 57 days)

Te-127 
(approx. 9 hours)

Te-127m 
(approx. 110 days)

Te-129 
(approx. 70 minutes)
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多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

25
Te-129m
（約34日）

300
ND

< 22000
ND
< 3.5

ND
< 13000

ND
< 4.2

26
I-129

（約15700000年）
9

ND
< 1900

ND
< 0.90

ND
< 1500

ND
< 0.90

27
Cs-134
（約2年）

60 4300
ND
< 0.26

3400
ND
< 0.27

28
Cs-135

（約2300000年）
600

ND
< 6100

ND
< 0.30

ND
< 460

ND
< 0.32

29
Cs-136
（約13日）

300
ND
< 580

ND
< 0.11

ND
< 310

ND
< 0.11

30
Cs-137
（約30年）

90 6100
ND
< 0.30

ND
< 460

ND
< 0.32

31
Ba-137m
（約3分）

800000
ND

< 6100
ND
< 0.30

ND
< 460

ND
< 0.32

32
Ba-140
（約13日）

300
ND

< 3400
ND
< 0.48

ND
< 1700

ND
< 0.51

33
Ce-141
（約33日）

1000
ND

< 3100
ND
< 0.29

ND
< 1300

ND
< 0.30

34
Ce-144

（約285日）
200

ND
< 14000

ND
< 0.89

ND
< 5000

ND
< 0.98

No. 核種 告示濃度限度)

逆浸透膜入口水 逆浸透膜濃縮水

備考

Ref. 4 Overview of Basic Test Results
Basic Test Results of Multi-nuclide Removal Equipment (4/7)

(Bq/L)

Nuclide Density limit
Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before process Before processAfter process After process
Notes

Te-129m 
(approx. 34 days)

I-129  (approx. 
15700000 years)

Cs-134 
(approx. 2 years)

Cs-135 
(approx. 2300000 years)

Cs-136 
(approx. 13 days)

Cs-137 
(approx. 30 years)

Ba-137m 
(approx. 3 minutes)

Ba-140 
(approx. 13 days)

Ce-141 
(approx. 33 days)

Ce-144 
(approx. 285 days)
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多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

35
Pr-144
（約17分）

20000
ND

< 81000
ND
< 180

ND
< 47000

ND
< 220

36
Pr-144m
（約7分）

40000
ND

< 81000
ND
< 180

ND
< 47000

ND
< 220

37
Pm-146
（約6年）

900
ND

< 1300
ND
< 0.18

ND
< 680

ND
< 0.18

38
Pm-147
（約3年）

3000
ND
< 980

ND
< 0.37

ND
< 530

ND
< 0.40

39
Pm-148
（約5日）

300
ND
< 820

ND
< 0.11

ND
< 430

ND
< 0.13

40
Pm-148m
（約41日）

500
ND
< 820

ND
< 0.11

ND
< 430

ND
< 0.13

41
Sm-151
（約90年）

8000
ND
< 980

ND
< 0.37

ND
< 530

ND
< 0.40

42
Eu-152
（約14年）

600
ND

< 3800
ND
< 0.48

ND
< 2000

ND
< 0.53

43
Eu-154
（約9年）

400
ND
< 980

ND
< 0.37

ND
< 530

ND
< 0.40

44
Eu-155
（約5年）

3000
ND
< 980

ND
< 0.37

ND
< 530

ND
< 0.40

逆浸透膜濃縮水

備考No. 核種 告示濃度限度)

逆浸透膜入口水

Ref. 4 Overview of Basic Test Results
Basic Test Results of Multi-nuclide Removal Equipment (5/7)

(Bq/L)

Nuclide Density limit
Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before process Before processAfter process After process
Notes

Pr-144 
(approx. 17 minutes)

Pr-144m 
(approx. 7 minutes)

Pm-146 
(approx. 6 years)

Pm-147 
(approx. 3 years)

Pm-148 
(approx. 5 days)

Pm-148m 
(approx. 41 days)

Sm-151 
(approx. 90 years)

Eu-152 
(approx. 14 years)

Eu-154 
(approx. 9 years)

Eu-155 
(approx. 5 years)
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多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

45
Gd-153

（約240日）
3000

ND
< 2200

ND
< 0.37

ND
< 1100

ND
< 0.40

46
Tb-160
（約72日）

500
ND

< 2200
ND
< 0.37

ND
< 1100

ND
< 0.40

47
Pu-238
（約88年）

4 評価中 評価中 評価中 評価中
全α放射能測定
結果より評価

48
Pu-239

（約24110年）
4 評価中 評価中 評価中 評価中

全α放射能測定
結果より評価

49
Pu-240

（約6563年）
4 評価中 評価中 評価中 評価中

全α放射能測定
結果より評価

50
Pu-241
（約14年）

200 -
測定、評価
未完了

-
測定、評価
未完了

51
Am-241
（約432年）

5 評価中 評価中 評価中 評価中
全α放射能測定
結果より評価

52
Am-242m
（約141年）

5 評価中 評価中 評価中 評価中
全α放射能測定
結果より評価

53
Am-243

（約7370年）
5 評価中 評価中 評価中 評価中

全α放射能測定
結果より評価

54
Cm-242
（約163日）

60 評価中 評価中 評価中 評価中
全α放射能測定
結果より評価

No. 核種 告示濃度限度)

逆浸透膜入口水 逆浸透膜濃縮水

備考

Ref. 4 Overview of Basic Test Results
Basic Test Results of Multi-nuclide Removal Equipment (6/7)

(Bq/L)

Nuclide Density limit
Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before process Before processAfter process After process
Notes

Gd-153 
(approx. 240 days)

Tb-160 
(approx. 72 days)

Pu-238 
(approx. 88 years)

Pu-239 
(approx. 24110 years)

Pu-240 
(approx. 6563 years)

Pu-241 
(approx. 14 years)

Am-241 
(approx. 432 years)

Am-242m 
(approx. 141 years)

Am-243
(approx. 7370 years)

Cm-242 
(approx. 163 days)

Not 
completed

Not 
completed

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Based on gross α
radiation measurement

Based on gross α
radiation measurement

Based on gross α
radiation measurement

Based on gross α
radiation measurement

Based on gross α
radiation measurement

Based on gross α
radiation measurement

Based on gross α
radiation measurement
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多核種除去設備
処理前

多核種除去設備
処理後

多核種除去設備
処理前

多核種除去設備
処理後

55
Cm-243
（約29年）

6 評価中 評価中 評価中 評価中
全α放射能測定
結果より評価

56
Cm-244
（約18年）

7 評価中 評価中 評価中 評価中
全α放射能測定
結果より評価

57
Mn-54

（約312年）
1000 14000

ND
< 0.11

45000
ND
< 0.12

58
Fe-59

（約45日）
400

ND
< 780

ND
< 0.22

ND
< 600

ND
< 0.24

59
Co-58

（約71日）
1000

ND
< 540

ND
< 0.11

1200
ND
< 0.12

60
Co-60
（約5年）

200 3900
ND
< 0.16

14000
ND
< 0.12

61
Ni-63

（約100年）
6000

測定、評価
未完了

測定、評価
未完了

測定、評価
未完了

測定、評価
未完了

62
Zn-65

（約240日）
200

ND
< 820

0.26
ND
< 630

ND
< 0.25

230000000 31 43000000 68

16
ND

< 0.066
0.46

ND
< 0.066

逆浸透膜濃縮水

備考No. 核種 告示濃度限度)

逆浸透膜入口水

全β放射能

全α放射能

Ref. 4 Overview of Basic Test Results
Basic Test Results of Multi-nuclide Removal Equipment (7/7)

(Bq/L)

Nuclide Density limit
Reverse osmosis contaminated water Reverse osmosis concentrated saltwater

Before process Before processAfter process After process
Notes

Based on gross α
radiation measurement

Based on gross α
radiation measurement

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Under 
evaluation

Not 
completed

Not 
completed

Not 
completed

Not 
completed

Ni-63 
(approx. 100 years)

Mn-54 
(approx. 312 years)

Fe-59 
(approx. 45 days)

Co-58 
(approx. 71 days)

Co-60 
(approx. 5 years)

Zn-65 
(approx. 240 days)

Cm-243 
(approx. 29 years)

Cm-244 
(approx. 18 years)

Gross α

Gross β

※ ND: Below detection limit,  <○○: Detection limit
※ (   ): Half-life


