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Development of Prototype Liquid Scintillator System
for Monitoring Liquid Radioactive Waste
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Abstract - A prototype liquid scillatillator system for measurement of multiple beta-labeled
mixtures was developed and its characteristic was investigated. The signal processing
system consists of two photomultiplier tubes and the coincident count circuit. The
characteristic of the system was analyzed using 4 beta-labeled samples (3H, He, #Cl and
%Sr). Beta spectra from the samples were obtained without radiation shielding, and the
detection limits for each nuclides were estimated based on the spectra. The estimated
detection limits were compared to the legal regulation values. It is found that the liquid
radioactive nuclides are detectable well below the legal regulation values.

Key words * Monitoring system of liquid radioactive waste, Muitiple beta-labeled
samples, Liquid scintillator, Detection limit, Radioassay
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Fig. 1. Block diagram of continuous Beta-ray monitor system
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Fig. 2. Prototype Liguid Scintilfation Counter System
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Fig. 3. Blockdiagram of Improved Coincidence Circuits
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Table 1. Preparation of samples
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Fig. 4. Beta Spectra of (@) *H, (o) “C, () *Cl and (d) ¥Sr, which are measured using the prototype liquid
scintillator system. Dashed lines represent the background spectrum for all spectra.
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Table 2. Number of channels used for the estimation of detection limits

Channel Degree of freedom
(D.O.F.) (=Channel number)

H-3 4-33 30 (no binning)

C-14 4-39 36 (no binning)
CL-36 4-199 196 (no binning)
SR-%0a 4-503 500 (no binning)
SR-90b 4-6, 7-10, 11-20, 211;;(33 3-2355551630, 91-140, 141-190, 10 (re-binning)
SR-90c 4-10, 11-30, 31-90, 91-200, 201-500 5 (re-binning)
SR-90d 4-503 1 (re-binning)
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Table 3. Comparison of the detection limit with legal regulation values, Ministry of Science and Technclogy,
Regulation 2001-2. in units of Bg// (dpm/20my)

Legal
Channel 1 min 5 min 10 min 20 min 30 min 60 min regulation
value
H-3 30 30,783 12,447 8,501 5,384 4612 3,341 40,000
(no binning) (25,652) (10,372) (7,084) (4,903) (3,843) (2,784) (33,332)
C-14 36 667 270 186 129 105 73 1,000
{no binning) (555) (225) (155) (107) (87 (60) (833)
CL-36 196 633 19 122 79 65 50 700
(no binning) (527) (163) (101) (65) (54) (41) (583)
SR-90a 500 618 187 130 101 92 82
(no binning) (515) (155) (108) (84) (76) (68)
~ 10 83 34 23 16 13 9
SR repinning) | @) | @ | a» | @ | a0 | @ 2
SR-9%c 5 67 28 19 13 11 7 (16)
(re-binning) (55) (23) (15) (10) (9 (%)
i 1 46 20 14 10 8 5
SR e binning) | (3®) (16) () ®) (6) @
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Fig. 6. Detection limits for (a) *H Spectrum, (b)
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