
JA
EA

-Technology
JAEA-Technology

2008-061

― クリアランスレベル測定装置への適用性評価 ―

電離イオン式測定器に関する技術開発

美田 豊　松村 敏博　横山 薫　杉杖 典岳

Yutaka MITA, Toshihiro MATSUMURA, Kaoru YOKOYAMA and Noritake SUGITSUE

人形峠環境技術センター
環境保全技術開発部

Environmental Research and Development Department 
Ningyo-toge Environmental Engineering Center

October 2008

Japan Atomic Energy Agency 日本原子力研究開発機構

JA
EA

-Technology 2008-061　
電
離
イ
オ
ン
式
測
定
器
に
関
す
る
技
術
開
発　

―
 

ク
リ
ア
ラ
ン
ス
レ
ベ
ル
測
定
装
置
へ
の
適
用
性
評
価 ―

 

日
本
原
子
力
研
究
開
発
機
構

Alpha Radioactivity Measurement Technology with Ionized Air Type Measurement

- Applicability Evaluation to Verification of the Clearance Level -





�

JAEA-Technology  2008-061

    i

JAEA-Review 2008-061 



��

JAEA-Technology  2008-061

    ii

JAEA-Review 2008-061

Alpha Radioactivity Measurement Technology with Ionized Air Type Measurement 
- Applicability Evaluation to Verification of the Clearance Level - 

Yutaka MITA, Toshihiro MATSUMURA , Kaoru YOKOYAMA and Noritake SUGITSUE

Environmental Research and Development Department  
Ningyo-toge Environmental Engineering Center  

Japan Atomic Energy Agency  
Kagamino-cho, Tomata-gun, Okayama-ken  

(Received June 23, 2008) 

The purpose of this test is to evaluate the applicability of the clearance level measuring 
system by Ionized Air Type Measurement after decontaminated by sulfuric acid sample. In 
Ningyo-toge Environmental Engineering Center. The equipments and radioactive waste 
which were contaminated with uranium are generated so much in future dismantling stage. 
In our plan, some of equipments and radioactive waste are contaminated to a clearance 
level, and cut down on decommission and disposal expense. This plan needs the alpha-rays 
measurement technology of the very low level. We think that ionized Air transfer 
measurement technology is promising as of clearance verification technology. The ionized 
Air transfer measurement technology applied to the Ionized Air Type Measurement can 
measure alpha radioactivity of a very low level. 
Moreover, as compared with a direct survey, there is the merit which can be measured in a 
short time. However ionized Air transfer measurement technology is new technology. 
Therefore, there is almost no measurement track record. Furthermore, the date about the 
influence of a background, a detection limit, measurement performance, and reliability is 
insufficient. 
So, this measurement test estimated applicability as clearance level verification of an 
Ionized Air Type Measurement. 
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Figure1  Principle of measurement 

Figure2  Composition of the Ionized Air Type Measurement 
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Figure3  Exterior of the Ionized Air Type Measurement 

Figure4  Form of a sample 
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Figure5  Measurement data for a functional check 

Figure6  Frequency distribution of BG and Sample measurement data 
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Figure7  Background ion data on the first 

Figure8  Background ion data on the second 
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Figure9  Background ion data on the third 

Figure10 Background ion data on the fourth 
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Figure11 Correlation of a Measurement data and room temperature 

Figure12 Correlation of a Measurement data and room humidity 
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Figure13 Measurement data used for Ion current value formulate 
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Figure14 Test data on the first 

Figure15 Test data on the second 
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Figure16 Test data on the third 

Figure17 Test data on the fourth 
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Figure18 The feature of BG change (1) 

Figure19 The feature of BG change (2) 
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Figure20 Measurement data used for the sensitivity calibration 

Figure21 The evaluation result of a detection limit 
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Figure22 Selection of linearity evaluation data 
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Figure23 Quality assessment result of Ionized Air Type Measurement 
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Figure24 The radioactivity measurement result by a direct survey (SS1) 
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Figure25 The radioactivity measurement result by a direct survey (LA1) 
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Figure26 The radioactivity measurement result by a direct survey (SA1) 

JAEA-Technology  2008-061

−　�0　−



31

Table1  The list of the samples used for the test 

Table2  Measurement data used for Ion current value formulate 
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Table3  The radioactivity(Bq) evaluation result by Ionized Air Type Measurement 
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Table4  The radioactivity(Bq/g) evaluation result by Ionized Air Type Measurement 

Table5  Linearity evaluation data(Ionized Air Type Measurement) 
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Table6  Linearity evaluation data(ICP-MS) 

Table7  Quality assessment data 
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Ionized Air Type Measurement 
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