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Rapid Measurement of 8Sr and 9°Sr by Cerenkov and Liquid Scintillation Counting

Takehiko SHIMIZU,*! Naomi HAvASHI,*! Ken AKUTSU,*! Tamotsu NOMURA,*!
Aiji YAMATO*! and Makoto IwAI*!

Two methods have been developed for rapid determination of 8Sr and %Sr in liquid effluent from
nuclear facilities. One is the sequential Cerenkov and liquid scintillation counting. The pure S
emitting nuclides, freshly separated from Y by 0.05M TTA-Benzene extraction, are first counted for
89Sy Cerenkov radiation, and then recounted for %Sr and °%°Sr by liquid scintillation counting. The
other is the simultaneous determination of #°Sr and %Sr with spill-over method by liquid scintillation
counting.

Although ingrowing Y may be a main cause of errors in determination of #°Sr, it can be minimized
by dual radionuclides counting in Cerenkov and triple radionuclides counting in liquid scintillation.
Reasonably accurate results have been obtained for samples having #°Sr/?Sr ratio ranging from 0.05 to

20, if the countings are completed within several hours after chemical separation of Y.
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Fig. 1 Pulse height spectra of Cerenkov radia-
tion.

Counter used : Beckman LS-9000, Solution
used : 0.1 M HCI, Solution Vol. : 20 ml.

0 8Sr 6.1x1072 pCi, ---- : 9Sr-0Y 5 1x
10— pCi.
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Table 1 Effect va concentration of HCl and
HNO,; on #Sr Cerenkov radiation.

Channel 1 - Channel 2
. (125-350 Ch) (350-550 Ch)
Solution Relative Relative
count ratio count ratio
HZO 100*1,*3 100*2,*4
0.1Mm HC1 100.4 99.2
1.0 m HCI 100. 8 99.6
2.0 M HCI1 105.2 115.0
0.1M HNO; 94.9 63.0
1.0 m HNO; 93.2 36.0
2.0 m HNO; 75.5 9.6
*1 Counting Efficiency of #Sr; 31.6% (*°Y; 43.3
%) .
*2 Counting Efficiency of #°Sr; 1.4% (°°Y; 13.7
%)

*3 Observed Counting rate 11,800 cpm.
*4 Observed Counting rate 510 cpm.
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Fig. 2 Pulse height spectra of liquid scintilla-
tion.

Counter used : Beckman LS-9000, Scintillator
used : AQUASOL-TI, Scintillator Vol. : 10 ml,
Solution used : 0.1 M HCI, Solution Vol. : 10
ml, — :8Sr 6.5x107% uCi, ---- :%Sr 5.1X
1073 pCi, —-— : %Y 5.1x107% pCi.
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Table 2 Results of #Sr, *Sr measurement as a function of 8Sr/%Sr ratio.

Observed
Ratio Added Cerenkov-L.S. Method L.S. Method
89Sy /908y (Ci)
89Sy 90Sr 89y 20Gy
(#Ci) (#Ci) (¢Ci) (#Ci)
89Sy 4. 4% 1075 6.4x1075 9.6x10™ 4.9%107° 9.6x10™
0.05 905y 9.5x107 +6.1x107¢ +3.8x10°¢ +4.3%107 +3.8%1076
89Sy 4.7 %1075 6.2x1075 4.8x10° 4.4%1075 4.9%10~
0.1 90Sr 4. 8x 1074 +5.2%107° +4.3x10 +3.4%107¢ +4.3%x1076
89Sy 5.0x 1075 5.5%1075 5.3% 1078 5.0%10"5 5.2%10°
1 90y 5.0 %1075 +4.4%1076 +1.5%10 +2.6x10° +1.4x10°
89Sy 5. 4% 1074 5.3%107 5.3%10°5 5.9 %1074 4.5%10°5
11 905y 5.0x1075 +9.7x 107 +2.4%10°6 +7.0%107¢ +2.4%1076
89Sy 1.0x 107 9.9%10™ 5.2%10° 1.1x1072 4.5%10°°
20 0Gr 5.0 %1075 +1.0%1076 +2.9%107 +1.0%10° +2.8x10°

The uncertainties (three sigmas) listed were derived from the counting data only.

Table 3 Detection limits as a function of 3°Sr/%Sr ratio.

Ratio éerenkov-L.S. Method L.S. Method
#Sr/*Sr 89Sy (1Ci/ml) 908y (1Ci/ml) 89S (1:Ci/ml) 28y (1Ci /ml)
0.05 5.4%10° 1.6x10°¢ 3.5x10°8 1.6x10°
1 4.7%10° 1.6x10-8 2.9%10°¢ 1.6%1078
20 4.7x10° 3.9%10~¢ 2.9%10°8 3.7x10°
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