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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
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Japan Atomic Energy Agency
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(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 decommaission 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.

Keywords: Clearance, Verification, Ionized Air, Applicability
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Figure3 Exterior of the Ionized Air Type Measurement

=200mm (BRT L= L)

= 200mmGE R SR #1)

=200mmGER ATV L AH)

Figure4 Form of a sample



Bt (A)

JAEA-Technology 2008-061

25E-12
2.0E-12
1.5E-12
1.0E-12 RhER |
fffff BGIZE
— A% N
50E-13
0.0E+00 :
0 200 400 600 800 1000 1200
FrorIILBEE
Figure5 Measurement data for a functional check
120
FHE1. 91E '2°A  FEH{E2. 03E~'?A
09. 9E A 09.11E™"A
100 i ll
P . W EHUTIVAE
80 0,0 ™ o BGHE 1
<o .. u
o0
i L um
W O
HX 40 e N =
. %o
20 < —
o
o0 T %o
<o ] < u
0 toooooooocn snan 0080 0000O0TO00
-20
1.50E-12 1.70E-12 1.90E-12 2.10E-12 2.30E-12 250E-12
ERE(A)

Figure6 Frequency distribution of BG and Sample measurement data



JAEA-Technology 2008-061

1HH

1 1

100 150

Al 7E No.

Figure7 Background ion data on the first

2HH

0 20 40 60 80 100 120 140 160
Bl 7E No.
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Figurel3 Measurement data used for Ion current value formulate
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Figurel7 Test data on the fourth

M | | | | | | |
20 40 60 80 100 120 140 160
BIZENo.
Figurel6 Test data on the third
i l..l....
Sst Sst IR 1RIR LA
L .
[ ] ]|
<><><><><>““<><><><><><> . .<>°<>°..|..°°<><> 0000 000
SS4
Addsa | | | | |
10 20 30 40 50 60
HIZENo.



B (A)

~

A7

(A)

B

1%+

3E-12

25E-12 |

JAEA-Technology 2008-061

BEIvySEK

BRI Yy 5T

2E-12

1.5E-12

&8 W
LAY B o £

1E-12

5E-13

™y a

| | | | | | |

8:24

3E-12

25E-12

2E-12 |

1.5E-12

1E-12

5E-13 |

9:36 10:48 12:00 13:12 14:24 15:36 16:48
B %l

Figurel8 The feature of BG change (1)

& .
Y ad By, oy ® o, NN

w-

[

| | | | | | |

18:00

8:24

9:36 10:48 12:00 13:12 14:24 15:36 16:48
B Zl

Figurel9 The feature of BG change (2)

18:00



JAEA-Technology 2008-061

1A BHW

3.5E-12

3E-12

2.5E-12

2E-12

1.9E-12

1E-12

9E-13

o 00000
¢ 0090900600 0 0000

B EYUTIVAIE

& BGHIE

| | | | | | |

5 10 15 20 25 30 35
I % No.

Figure20 Measurement data used for the sensitivity calibration

0.1

R TIR{E(Ba)

0.01

0.001

1 1 1 1 1

0 2 4 6 8 10 12
AE X R M DEE(ke)

Figure21 The evaluation result of a detection limit




W5fEE (Ba)

30.0

250

20.0

15.0

10.0

5.0

0.0

JAEA-Technology 2008-061

AEES

Figure22 Selection of linearity evaluation data

14



JAEA-Technology 2008-061

400

35.0

30.0

250 |

+RI#5 R (Ba)

a

20.0

AIE =

15.0

g4

B

=
=1

100

50 I

|

|

| | |

|

|

|

0.0
0.0

5.0

10.0

150 200 250
£ o METREETEFER (Ba)

30.0

35.0

400

Figure23 Quality assessment result of Ionized Air Type Measurement




THEE (cpm)

A

FR o

JAEA-Technology 2008-061

B> 7 JL(SS1)

16

—a— 40
—a— 5\ 90F
—e— 4180
—e— 45270
oA RO
---2-- NOOE
-o-- 9180
~--o-- N270%

AELLE

&

ol
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Tablel The list of the samples used for the test

5% $F JLNo, IIVER
(gU/cm”)

LA1 8.60E-08

ER7ILI=Y L LA2 6.10E-08
LA3 2.00E-08

LA4 1.90E-08

SS1 3.80E-08

SS2 2.70E-08

SS3 2.40E-08

SS4 2.00E-08

SS5 2.00E-08

SRS SS6 1.80E-08
SS7 1.10E-08

SS8 1.10E-08

SS9 1.10E-08

SS10 1.00E-08

SS11 9.40E-08

SS12 9.30E-08

SAT 2. 00E-08

ERRTULRH SA2 1.20E-08
SA3 6.00E-09

Table2 Measurement data used for Ion current value formulate

J—— BGHIE EHUTILAIE
AENo. o) o)
1 1.72E-12
2 1.71E-12
3 1.69E-12
4 1.70E-12
5 1.86E-12
6 1.85E-12
7 1.87E-12
8 1.84E-12
9 1.74E-12
10 1.72E-12
11 1.71E-12
12 1.74E-12
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Table3 The radioactivity(Bq) evaluation result by Ionized Air Type Measurement

54 27 JLNo. AEHR
(Ba)

LA1 34.4

- - LA2 33.6
BA7ILI= 9 LK A3 26.7
LA4 21.2

SS1 23.3

SS2 7.0

SS3 11.7

SS4 11.4

SS5 6.1

X : SS6 35
B SS7 3.3

SS8 2.7

SS9 4.0

SS10 7.7

SS11 11.8

SS12 2.8

SAT 14.0

EBRTILS =L SA2 14.1
SA3 16.3
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Table4 The radioactivity(Bq/g) evaluation result by Ionized Air Type Measurement

BE% +#> 7 JLNo. ERRE
(Ba/g)
LA1 0.00170
- - LA2 0.00166
BR7LS=0LH LA3 0.00132
LA4 0.01179
SS1 0.01944
SS2 0.00583
SS3 0.00975
SS4 0.00947
SS5 0.00505
- : SS6 0.00293
B SS7 0.00277
SS8 0.00221
SS9 0.00337
SS10 0.00645
SS11 0.00986
SS12 0.00234
SAT 0.00779
SEARRTULAM SA2 0.00783
SA3 0.00908

Table5 Linearity evaluation data(Ionized Air Type Measurement)

N:Tk=F~=1
2% #>7 JLNo. lﬂ“(msﬁ?%
Bl ILE=" LM LA 34.4
SS1 23.3
SS8 2.7
5 "m
AR SS9 4.0
SS10 7.7
BRATULAM SA1 14.0
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Table6 Linearity evaluation data(ICP-MS)

EERES DIURE 235, 238
. BEE | OWE |FREE| DSUE
Pe= "j'/jo)I/N ) rﬁ'l&-i ZJ*J'HI_ %
W *l T | Gumd | d) | @w | W
- 10,000 [ 6.8E-10 100
= LE=9 L LA1 : 1.45E-03 0.642
RA7) VLM 10,000 | 7.7E-10 100
10,000 | 1.6E-09 10 ~
SS1 10,000 | 52609 7o 6.81E-04 1.117
SER A SS8 10,000 | 1.4E-09 1| 1.35E-05 2.960
SS9 10,000 | 7.9E-10 1| 7.88E-06 0.981
SS10 20,000 | 1.5E-09 1| 2.92E-05 1.413
— 10,000 | 1.0E-08 1| 1.05E-04
SBRARTULAM  SA1 : 2.453
BRAT L AM 10,000 | 9.7E-10 10 | 9.69E-05
Table7 Quality assessment data
. FoTNe | = o TRET BT R |
' (Ba)
BERAT7ILE=) L% LAT 35.7
SST 22.9
SS8 0.9
5 l'm
A SS9 0.2
SS10 1.1
BRTZILS=H LM SA1 11.9
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Ionized Air Type Measurement

detector measurement box

Photol Ionized Air Type Measurement
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