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Study of Measurement of Water Sample Containing ® Co and *Zr
ZHAO Xi—yuel, Rong Hong—renl, Li Liangl, Cai Zhi—qiangl, WANG Shou—xiang2
(1. School of Chemistry and Chemical Engineering, Jiangsu Polytechnic University, Changzhou 213164,
China; 2. Key Laboratory of Nuclear Agricultural Science, the Ministry of Agricultural, Zhejiang Uni-
versity, Hangzhou 310029, China)

Abstract; The energy spectrum curve of “Co and *Zr solid samples were measured by using BH 1224 mul-
tichannel energy spectromenter, and the influence of its metrical repeatability, the weight of samples and
radioactivity on the results was determined and analyzed, then the corresponding calibration curve was de-
termined. The results showed: (DThe energy spectrum of ®Zr had three apices; it is suitable to select the
apex of S3 (energy spectrum path; 540— 680) as the measurement path; @ The time of measurement had
no effect on the measuring results; @ With samples increasing, the measured values of the samples with
the same radioactivity went down, which showed that the values should be calibrated. The calibration
curve was as follows: “Co was Y1=1. 014 6—Q 006 0Xi, “Zr was Y2=1. 008 6—Q 006 0X> (the X1, X»
were the volume of the samples the unit is g); @DThe leaked counts caused by the dead time should not be
neglected and the measured results should be calibrated. The calibration factor was as follows: PZr wasYs
=100 95—0. 0294X3; “Co was Ys=101 56— 0 023 3Xs (the X3, X5 were the counts per second, the u-
nitis cps).
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Table 1 The time influence on the count
/ min )
Q5 1 2 3 5 7 10 15 !
So 34787 ® 573 139 146 208 719 347 845 487 010 695 745 1043 566 Y=169 572t 1 0000
S 6411 12 822 25 644 38 465 64 104 89 752 128 256 192 342 Y=12 823¢ 1 0000
S, 2794 5 594 11 167 16 765 27 941 39108 55 820 83 810 Y=15 586t 1 0000
S3 4761 9 515 19 017 28 579 47 628 66 652 95 264 142 879 Y=29 525¢ 1 0000
Sy 4716 9 420 18 827 28 296 47 045 65 846 94 045 141 018 Y=29 404t 1 0000
Ss 4759 9 515 19 017 28 528 47 579 66 552 95 064 142 563 Y=29 506t 1 0000
S4 s Sov Sz ;
23 . S Ss  G? Q9811 0 9958)
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Table 2 The sample amount influence on measurement results
/g )
.
1 2 5 10 15 20
So 100 0 100 1 100 1 98 1 93 2 94 0 Y=1009 9—0 0035X 0 9496
S 100 0 99 5 97. 1 94 2 92 17 89 2 Y=1003 1—0Q 0055X 0 9879
S» 100 0 100 0 99. 2 97 0 94 8 91 6 Y=1009 9—0 0044X 0 9794
S3 100 0 99 6 98 5 94 9 90 9 89 3 Y=1.008 6—0 006 00X 09850
S4 100 0 99 3 98. 9 97 0 94 0 90 9 Y=10141—0 0050X 0 9854
Ss 100 0 99 8 98 4 95 9 92 5 89 2 Y=1014 6—0 006 0X 0 9958
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Table 3 Connection between activity and count

/Bq )
500 350 250 200 150 100 50 25 "
So 536555 401 555 309 978 246 934 165132 122 897 56 671 29 282 Y=1 128 7X Q9% 0
S 160570 121 205 93 093 73 383 49 684 36614 17 125 8 710 Y=338 5X Q0 98 9
S> 57 909 43 664 33 320 26 749 17 758 13 156 6 020 3552 Y=112 0X Q0 98 9
S3 112 028 84 961 60 650 49 468 37275 25 564 12 684 6 293 Y=234 5X 0 99 9
Sy 113 826 80 985 59 652 47 879 36 086 24511 12 387 6 284 Y=231 9X Q998 5
S's 115 155 81 903 60 353 48 448 36 543 24793 12 501 6 562 Y=234 5X Q998 5
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Table 4 Connection between count ratio and calibration factor of de-

tector efficiency

/ cps
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