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Abstract

Variation in the background count rate of a liquid scintillation counter due to
natural radioactivity was measured by repeat and cycle modes. The samples used for
measuring the background count rate were polyethylene, Teflon, quartz glass and
low-potassium glass vials contained the liquid scintillator only. The background count
rate of the polyethlene vial was found to be lowest among the four vials.

Variation in bac.kground count rate was correlated with the concentration of 2 Rn
which was strongly affected by ventillation in the laboratory. 2?? Rn and its daughter
nuclides giving rise to the variation in background count rate were apparently carried
into the detector section not only by adsorption on the vial but also by the solution in
the vial material. To reduce the effects of %2 Rn and its daughter nuclides, each vial
kept in the changer section of the liquid scintillation counter was covered with a“cap”.
As a result, variation in the background count rate was found to be considerably

reduced for all the vials.
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Table 1 Measuring conditions of the
liquid scintillation counter (LSC).

SC-LB1)%#BL”, LSCoOHE Qut side 2500 V
Sfi3 Table 1 WRLEED THB, | 0 Center 2000 V
72720, HBLUCF v A2 NDY 4 >~ Count. Rate Low
KBS OEEE b &0 eitioz | e T T .
LB 72912, PF v >3 idFEEE Gain: 0.6x100
BER S DESEEBERD HT L5 H L=100, U=400
BESNTWD, 1 HOBERTIL205 Gain: 0.5x10
() E—FT— KOBAE), 51505 | e ¢ L=120, U=600
(A 7 NVE—FDFE) TH2,

NA TN ¥ PNF 209 v — 81 ’ Coin. Stgnat

IE>TWBRRCENDT N 2&DERE0EMEH oI, Fig. 1 WRTE53%7

ZUNBIREID “F v v 7 BLXUOT V7Y —&8IEL, Bib

64

RDEFENA TNV 2ERDS B



WY v FLrv—vavhv vy —icnd 2 BRBETEEDE

59.5

—HF vy TELELTHEL 2, 295

LSCOBEPN TV R HEZEDZETHT N VB
BRamE L) Fv a2 —2HOTHEL .
(MGR-110 8, 7u)

50

3 HMRsIUEE

Table 2 2 B.G. SHEHEOEE#HHZRD D21y
JE—bFE—FTENA TN E20EHIE L 72BFD
FHEEEEREEE LI LD LDTHE, HB X
UPF v A NVOHEEIRZELY ) 7 XTRK
2, REAFZA, 772y, RYZFLoDE 2
WIN& o7, ZOBREID, BEEDON) F
7 AFRBOREIZERY T F L 3L T AREH|
THHEEZ Do

110

(A)

(B)

Fig. 1 Schematic diagrams of
the cap (A) and the adaptor
(B). The size is expressed

= i ~ NI==
BG #&{ﬁ@&iﬁ@ﬁ@@ 1 OT % }:) 7&:’%% in millmeter.
Table 2 Background count count rates of vials measured by the LSC in the repeat
mode.
channel

vial H {cpm) cl{cpm)| P (cpm)
Polyethylene 2.1+0.3 2.6+0.3 }11.8+0.8
Teflon 2.6+0.4 2.5+0.4 |12.1+0.7
Quartz 3.4+0.3 2.3+0.4 {12.8+0.9
Glass 5.9+0.4 2.9+0.3 120.5+1.1
Polyethylene*}0.76+0.16|0.15+0.08| 1.7+0.2

*)

India ink was filled in place of the

ALX-2 scintillator.
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Fig. 2 Variations of the background count rate of polyethylene vial measured by
the LSC in the cycle mode and those of the radio activity measured by the
ionization chamber placed beside the LSC: @,With using the cap;(,
Without using the cap.

Table 3 Backgroud count rates of various vials measured by the LSC in the
mode with/without using the cap.

channel with cap (cpm) without cap (cpm)
vial H C P H C P
Polyethylene | 2.4+0.42.9+0.3 [13.441.2| 4.620.9 ] 3.0£0.2 {19.1+2.8
Teflon 2.9:0.312.5£0.2 [12.6+0.5] 4.1+0.4 | 2.6+0.2 {16.320.6
Glass 6.5+0.6  3.0+0.3 |21.3+4.7] 7.1+0.5| 3.0£0.3 [23.5+1.2

Polyethylene* | 0.9+0.3 ] 0.1+0.05] 1.9+0.5} 1.0+0.4{ 0.1+0.04| 2.0+0.5

*) India ink was filled in place of the ALX-2 scintillator.
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Fig. 3 Variations of the background count rate of Teflon vial measured by the
LSC in the cycle mode with/without using the cap.
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Fig. 4 Variations of the radioactivity measured by the ionization chamber (A)
,and those of the background count rates of polyethylene vial(B) and
low-potassium glass vial(C). (the same symbols in Fig.2 were used)
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Table 4 Background count rates of various vials measured by the LSC in the
cycle mode with/without using the cap.

channel with cap (cpm) without cap (cpm)
vial H C P H C p
Polyethylene }3.4+0.5] 2.9+0.3 |15.3+1.3|5.9+0.6{ 3.4+0.3 |26.6+1.5

Teflon 4.3:0.5] 2.6+0.2 [16.7+1.4|6.2+7.0] 3.0£0.2 |22.0+3.0

Glass 7.3+0.4} 3.240.2 |24.1+1.3|7.920.5| 3.0+0.2 [25.8+1.5

Po]yethy]ene* 1.9+0.3]0.09+0.05] 3.2+0.4]|2.4+0.3(0.12+0.04{ 4.0+0.3

*) India ink was filled in place of the ALX-2 scintillator.

Table 3 £X U Table 4 25, BHEANLRY ZFL UL TAIZDLT O
NATVDFEERRICE ¥ v 7THRBEHE N, DD, 52 FBLUZ0EZEE.
5DOBEHRP KB THETCEAL TR EE LN, Bl a B LEXE L OHEEER
X BEOEDOMH®, 2V IBETEON 7 ARAOHBIC L 2HEENEL SN DH,
DERZHEICT 2D EICHEELERETOLERD S,

4 3 B

BiEY v Frv—va VB EAY B, 7LD BGHEES & 7 0T EHiE I o3
5 HABRNROXEL AR, TORBE, ROL>KIEeBbhot,

1. BGHBECEHHOEZI2FRIIENDT F BEOELICLZ2HDTH 5,

2. LSCOFxzrYr—HIBALLZT i3 7LRENOBRE E) DAK
5%, NATNVHEFCLBERL TRESNEMRAEN3 L E L 5N 5,

3. ZFNYICERT 2 B HEECEEINA TVET 7 ) VBIERIOF v v RS
®EILICE>TC A Z7VE—FTHYE—bE—FIZB1) 2 BG. 3 5fE  ARED
ExE5 2 Lk,

X [

1) M. Matsuyama, H. Miyake, K. Ashida, K. Ichimura and K. Watanabe, Ann. Rep. Tritium
- Research Center, Toyama Univ., 2,63(1982)

2) H.Satake and M. Matsuyama, ibid., 3(1983)

3) WAEIE, HKEEX, T EE, M BH, vH B, FH 5, FEYE, 17, 157(1982)
4) H. Miyake, M. Matsuyama, K. Ashide and K. Watanabe, J. Vac. Sci. Technol.,, A 1

,1447(1983)
5) V.O.Altemose, J. Appl. Phys., 82, 1309(1961)
6) M.Takiue and H. Ishikawa, Nucl. Inst. Methods, 159, 139(1979)

69



