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Fig. 1 Attenuation properties by shielding with aluminum.

Table 1 Half-value layer of radionuclides

Half-value layer

NC S7Rb I76Lu 40K
(mg/em?)

Seintillati No.l 228017 5.14£061 22.6+236 68.0%3.72
cintiffation (calibrated)  [2.14-2.42]  [4.65-5.63] [20.7-24.5]  [65.0-70.9]
Now2 218£026 572+087 21.0%1.66 71.1%1.69
02 [197-2.39] [5.02-6.41] [19.6-22.3] [69.7-72.4]
GeiserMiller | No:l 244%0.11 516+048 198+ 1.59 67.0+4.73
tger-Mu (calibrated)  [2.36-2.53]  [4.78-5.54] [18.5-21.1] [63.2-70.8]
246£020 502+039 167+ 121 683+332

No.2

[2.30-2.62] [4.70-5.33] [15.7-17.7] [65.7-71.0]

Mean £ S.D. [95% CI] (n=7)
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Fig. 2 Detection efficiency of radionuclides measured by

survey meters.
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Fig. 3 Radioluminogram and calibration curves of “’K
and ¥Rb radiation sources.
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Fig. 4 Relationship between radioactivity and radiation

counts.

Table 2 Linearity of calibration curves for “’K and ’Rb

radioactivity
Scintillation Geiger-Miiller
No.1 No.1
(Calibrated) No.2 (Calibrated) No2

103£1.99 106+259 110+ 133 109+ 1.99

0K [102-104]  [104-108]  [109-111]  [108-110]
R? 0.994 0.996 0.996 0.998
Slope 111 £0.03 1.03%£0.02 1.87 £0.05 1.85+0.04

S7Rb [1.09-1.13] [1.02-1.04] [1.83-1.91] [1.82-1.88]
R? 0.988 0.993 0.993 0.992

Mean + S.D. [95% CI] (n=7)



Mar. S, A RIRBET AR & &5 A5 2 i GRAEE & v 7o WO E 2 00 il 2 i b 131

Table 3 Radiation counts, half-value layer, and linearity
of radiation sources using “’K and *'Rb

Radiation

source Unit Scintillation Geiger-Miiller
YK KH,PO, 1120 £33.5(3.0) 1153 +£26.0(2.3)
KCl Counts 1890 £60.2(3.2) 2034 +26.9 (1.3)
*KCl 1030 £ 37.8(3.7) 1084 % 38.5 (3.6)
Slope 103£3.20(3.1) 111+ 1.53(1.4)
Dy, mg/ecm? 642+ 521(8.1) 61.4+239(3.9)
$Rb  RbBr 669 £19.3(2.9) 1009 +31.6 (3.1)
RbCl Counts 845+ 15.0(1.8) 1350 & 24.4 (1.8)
*RbCl 506 £17.7 (3.5) 706 £ 20.3 (2.9)
Slope 1.13£0.02(1.8)  1.89%0.04 (2.1)
D, mg/em?  6.21 £0.57(9.2) 520+ 0.13 (2.5)
KH,PO,: 9.33 Bg/g, KCI: 17.0Bg/g *Shielding

RbBr: 464 Bq/g. RbCl: 632 Bq/g Mean £ S.D. (C.V.%) (n=7)
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Abstract

A Simple Inspection Method for Radiation Mea-
suring Instruments Using Commercially Available
Reagents Containing Natural Radionuclides
Shuhei Sakar', Tsutomu Yoposar? and Hideki Furo!-2 T
'School of Pharmacy, Hyogo Medical University, > Gradu-
ate School of Pharmacy, Hyogo Medical University, Th-
fujino@hyo-med.ac.jp
According to the revision of act on the regulation of radio-
isotopes in 2023, inspection and calibration of radiation mea-
suring instruments has been obligated. In this study, inspection
methods for survey meters using commercially available re-
agents containing natural radionuclides as a radiation source
was investigated. As a result of shielding test, the linearity and
reproducibility of attenuation was confirmed. Furthermore,
correlation of radiation counts with concentration of *’K and
S’Rb radioactivity was founded. Based on these results, a
simple inspection method for survey meters was established.
(Received October 23, 2024)
(Accepted December 4, 2024)
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