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Measurement of Water Sample Contains“Co and *Zr

ZHAO Xi—yue', ZHU Jie!, YU Bing—qi', YANG Lin-song', WANG Shou—xiang?

(I.Department of Chemical Engineering, Jiangsu Polytechnic University, Changzhou 213016, China; 2.Institute of Nuclear Agricultural Sci—
ences, Zhejiang University, Key Laboratory of Nuclear Agricultural Science, the Ministry of Agricultural, Hangzhou 310029, China)
Abstract: The energy spectrum curve of “Co and *Zr solid samples were measured by using BH1224 multichannel energy spectromenter, and
the influence of its metrical repeatability, the weight of samples and radioactivity on the results were determined and analyzed, then the corre—
sponding calibration curve was concluded. The results showed: (1)The energy spectrum of *Zr had three apices, it's rather suitable to select
the apex of S;(energy spectrum path: 540~680) as the measurement path; (2)The time of measurement had no effects on the measuring results;
(3)With increasing samples’ weight, the measuring values of the samples with the same radioactivity was downtrend, which showed that the
values should be calibrated. The calibration curve was as follows: ¥,=1.014 6-0.006 0 X, for ®Co, Y,=1.008 6-0.006 0 X, for *Zr (the X, X,
was the samples weight, the unit is mL); (4)The leaked counts caused by the dead time should not be neglected and the measuring results
should be calibrated. The calibration factor was as follows: ¥5=101.33-0.022 6 X; for *Zr;¥5=101.56-0.023 3 X; for®Co (the X5 X5 was the
counts per second, the unit is cps).
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PEES A % Co Fl “Co, Hirfr “Co BpMh A, PIHAE 32
AR (5.27 a)  FEE vy ST RER A 1.173 MeV
(99.86% ) Fl 1.333MeV (99.98% ), - ¥ fig &t 4 1.253
MeV, 1My B EAT P 2 i P, O 2 A% Ll S
e 1) LR ) 2 — S FE K MEAZ PR3ty 1) 32 B S
PEASHERY) . H vy STy fig a7 3 0.235 MeV
(0.9%).0.724 MeV (44.5%).0.757 MeV (54.6%). & Zr
B FEEZ P, AR TN 0.02%, 15 5k
1 850 °C, EATHSR BTt , ZE7K % X BA% S HE
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Figure 1 Detector structure of y—energy spectrometer
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Figure 2 ~y-ray energy spectrum curves of Cobalt-60 and

Zirconium—-95
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Table 1 Effect of measurement time on the count

) £ B[] /min

pSseiEl PE r
0.5 1 2 3 5 7 10
So 69 425 13 939 279 810 417 813 697 404 978 038 1395756 2099 666 Y=139 802t 1.000 O
S 20 807 41 894 54 177 125 367 208 671 293 781 417 825 629 210 Y=41 895t 1.000 0
S, 7 416 15 020 29 927 45 196 75 445 105 846 149 545 225 818 Y=15 039 1.000 0
Ss 14 371 29 515 58 117 87 128 145 579 203 852 292 564 437 365 Y=29 172t 1.000 0
Sy 14 148 28 260 56 481 84 888 141 135 197 538 282 135 423 054 Y=9 404t 1.000 0
Ss 14 325 28 640 57 241 85 869 143 213 200 322 286 143 429 115 Y=9 506t 1.000 O
2 HREMNELR(A—UEIR)RNE(%)
Table 2 Effect of the sample amount on measurement results (unitary data) (%)
Bt ittt AR
2 5 10 15 20
So 100.00 98.77 98.76 95.37 92.32 ¥Y=1.013 3-0.004 1X 0910 8
Si 100.00 98.15 97.76 94.29 90.70 Y=1.012 9-0.004 9X 0.941 5
S, 100.00 99.06 98.23 94.93 92.52 Y=1.013 1-0.004 2X 0.957 6
S; 100.00 98.00 95.95 91.53 87.17 Y=1.018 3-0.007 0X 0981 1
Sy 100.00 98.90 97.02 94.09 90.93 Y=1.014 1-0.005 0X 0.985 4
Ss 100.00 98.48 95.93 92.55 89.28 Y=1.014 6-0.006 0X 0.995 8
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Table 3 Connection between activity and count
ki FLARIEIb MR P
500 350 250 200 150 100 50 25
So 1 897 154 1 357 659 995 297 794 450 598 710 405 097 203 437 106 865  Y=1 127.4X  0.998 7
Si 166 193 119 916 87 637 69 517 52 732 35 354 17 619 9 482 Y=339.7X 0.998 5
S, 59 942 43 318 31533 25102 18 739 12 816 6 538 3 509 Y=112.5X 0.998 5
S; 115 392 81 771 60 477 48 262 36 523 24 798 12 434 6 201 Y=234.7X 0.998 6
Ss 113 826 80 985 59 652 47 879 36 086 24 511 12 387 6284 Y=231.9X 0.998 5
Ss 115 155 81 903 60 353 48 448 36 543 24 793 12 501 6 562 Y=234.5X 0.998 5
R4 HHESRVLERERBIXR
Table 4 Connection between count ratio and calibration factor of detector efficiency
Rl TR feps
A8 384.6 272.6 201.6 160.9 121.7 82.7 414 20.7
383.9 273.0 201.2 161.5 121.8 82.6 41.7 20.9
S; 0.931 0.942 0.975 0.973 0.982 1.000 1.002 1.000
Ss 0.930 0.944 0.974 0.978 0.983 1.000 1.010 1.012
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