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Abstract: In this paper, the formula of lower limit of detection considering the measuring time of sample
and background was derived using the basic concepts of lower limit of detection. Among parameters
affecting the determination of MDA value, the MDA values were calculated with variation of amount of
sample and measuring time of sample and background. The results of adequate division between the

measuring time of sample and that of background studied in this research make it possible to evaluate
confidence limits on the radioanalytical results in the environmental sample.
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Fig. 1. MDA values plotted vs sample mass for measuring
Pu-239, 240, Pu-238 and Pu-241.
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Fig. 2. MDA values plotted vs detector efficiency for mea-
suring Pu-239, 240, Pu-238 and Pu-241.
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Fig. 3. MDA values plotted vs chemical yield for measu-
ring Pu-239, 240, Pu-238 and Pu-241.
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Fig. 4. MDA values plotted vs counting time for measuring
Pu-239, 240, Pu-238 (1,000 min) and Pu-241 (500 min).

Al7kel w)EE}e] of7} Zr)slm g MDAZHE AlAke
W 32} }edof R}

dubdel $AARs #4 Ahse) g MDAZE
AH2g A9 HIEEE 3G Als 2L
233 (13) A B g (12) Aoy (14) A1$
Wo) AMgdich et Fol H¥skm AH4 e
MDAZHE A4ksh) isiAe A=A 42kt )22}
= A2AH¢ Teisle] MDAZME Y Bav)
St

4.2. Y2l RE HJAZ AEHFAIZIE

I3 PuMDAZL dH

P} A BoiA] dHH}E H2<l Pu-239, 240, Pu-238
2 seb}Ea$2l Pu-2419)] 3}ed 2Jr]glE MDA
g AAEP] e Ak, 2Aad, Was)
+= Aled #at ofe} Wiaels A2k A]
A ZA12HS] A AR Rzl P asich AlA 7348
% Pu Aol W aEkes ASAIZke Al A&7
9] ZAA-& MDAZ: AAell 23 M4yt do. Qub
Aoz A ¥AMAA Pu-239,240 P Pu-238
9] MDAZHE AANE ¢ W aele= A 27k A)
BAZAIZHE 5 1000802 A 3td MDA
HE AR 28y 20l 32 29 Pud 27
¥ A ABAZAIZEE 10008 =2 A 23
Y27} ¢t webr] Puol] o3t A3t MDAZLS Al
Atz & ¢ wiaekes A&AZk Al A EA)
7+ AAsh Rufsled -] MDAZHE ARE ok
qt g}

(15) R (16) A& AHg3le] Waepe= Al2A|7He
1000322 A8 n Al 8A &7 HAZ] ¢
9 AgAEA T 2 WYaees 2|7
W32 79 Pu-239, 240 3l Pu-2382] MDA #3}7t
& Table 19 Jebligict =381 Table 2= W a8ls-=
AZAZHE 2 (50023 A 8AH 2 7H8 w2k
7 7355} AgAZA7HE TAE e W1l s 21
AlZHE WHEA R 79 Pu-2410)] o3 MDA #i3zhe
e glet. £8F Table 1, 2604 AAbE A)ZBHEEH(A]
B, W 3z}ec)d] & MDA WEgt& Fig. 5% Fig.
6ol epldet. Fig. 5+ Washes HA2A7E
1000822 A3t AESHA 7 HAAS o
< Pu-239,240 3 Pu-238¢| ©h3l MDA ®#i3}Eo| of
g 71€71(-00027)7} AB8S3AHA|ZHE T3t W)

Analytical Science & Technology



$ANR F PuSAM H2AEbs T AEd A A7 69

Table 1. MDA values of Pu-239, 240 and Pu-238 with Table 2. MDA values of Pu-241 with variation of counting

variation of counting time of BG and sample time of BG and sample
BG Sample MDA BG Sample MDA
(min) (min) (Bg/sample) (min) {(min) (Bg/sample)
1,000 50 8.419E-03 500 50 4.077E-02
1,000 100 4.742E-03 500 100 2.930E-02
1,000 250 2.368E-03 500 250 2.012E-02
1,000 500 1.503E-03 500 500 1.628E-02
1,000 750 1.195E-03 500 750 1477E-02
1,000 1,000 1.036E-03 500 1,000 1.397E-02
1,000 2,500 7.346E-04 500 2,500 1.241E-02
1,000 5,000 6.286E-04 500 5,000 1.185E-02
1,000 7.500 5.925E-04 500 7,500 1.167E-02
1,000 10,000 5.742E-04 500 10,000 1.156E-02
20 1,000 2.679E-03 50 500 3.772E-02
100 1,000 2.022E-03 100 500 2.794E-02
250 1,000 1.462E-03 250 500 1.986E-02
500 1,000 1.201E-03 500 500 1.628E-02
750 1,000 1.094E-03 750 500 1.489E-02
1,000 1,000 1.036E-03 1,000 500 1.414E-02
2500 1,000 9.159E-04 2,500 500 1.268E-02
5,000 1,000 8.703E-04 5,000 500 1.216E-02
7,500 1000 8.543E-04 7,500 500 1.198E-02
10,000 1,000 8.461E-04 10,000 500 1.189E-02
1.00x102 5.0x10-2
—e—; Variation of measuring time of sample —e—; Variation of measuring time of sample
(conatant t, . 1000 min) ‘ (constantt___, 500 min)
7.50x10% - mﬂ:"};‘o"zx time of BG 40x102 —P;(m :: l::::"ulrnu;g time of BG
% 5.00x10-3 % 3.0x1042
g g
é 26001054 é 2.0x102
1.0x102 .\.‘.ﬂs.
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100 000 10000 100 1000 10000
Counting time (min) Counting time (min)

Fig. 5. MDA values for Pu-239, 240 and Pu-238 plotted vs Fig. 6. MDA values for Pu-241 plotted vs counting time of
counting time of BG and sample. BG and sample.
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