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Study on Preparation of Strontium-90 Radioactive Source
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ABSTRACT: Objective In order to match with *°Sr isotope batteries, *°Sr radioactive sources on the appointed nonmetallic
material are needed. Therefore, a new preparation method of *°Sr radioactive sources was studied. Methods Dicyclohex-
ano-18-crown-6 could not only coordinate with strontium ion but also had good resistance to radiation. The coordination tech-
nology was used to load the strontium nitrate on the crown molecule, then the product was dissolved in a functional polymer.
After dropping the liquid containing strontium onto the appointed nonmetallic material, the film was dried at room temperature.
The films were characterized by IR, TG, DSC, EDS and elemental analysis. Also, the binding properties between the film con-
taining strontium and the substrate material were investigated before and after being experienced by the vy irradiation of a total
dose of 116 kGy. Results The loading rate of strontium was greater than 93%. Compared with post-irradiation, the increased os-
cillation dropping powder rate of pre-irradiation was less than 1.3%. The results from tracing experiments showed that the rela-
tive standard deviation of the distribution of strontium in the surface of films was about 7%. Conclusion The process can obtain
the strontium radioactive film on the appointed nonmetallic material, and the film is combined with substrate firmly. Strontium
distribution uniformity satisfies relevant industrial standards.
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Fig.1 Device of complex preparation by sand bath
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Fig.2 Infrared spectrum comparison between DCH18C6 and
the complex
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Fig.3 Thermoanalysis results of the product prepared by
coordination reaction
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Tab.1 Results of the loading ratio
KA m;/mg Wn/% Ws,/% mg,/mg Mg /Mg MR L%
20150907-1 4.583 2.48 7.76 0.3556 0.3753 94.75
20150907-2 4.745 2.44 7.64 0.3625 0.3886 93.28
20150907-3 4.653 2.49 7.79 0.3625 0.3811 95.11
®2 yERAEEHERER
Tab.2 Results of the drop-power ratio before and after y irradiation
ERTES Mg mie D/%
e vl v Sis sy S — vl v Sie sy, S —— 0
F—IW B =l el BT =K
IR D-2 7.4807 7.4807 7.4808 7.4807 7.4808 7.4806 1.08
(=} Jitss I
" B-2 12.6818 12.6817  12.6817 12.6818 12.6816 12.6817 0.15
RS D-2 7.4807 7.4806 7.4807 7.4807 7.4808 7.4804 0.77
T B 12.6818 12.6819  12.6818  12.6818  12.6813  12.6815 1.38
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Tab.3 Results of the film uniformity about the radiotracer source
R FLAE /mm AT T3 REAR TS T H (eps) Bt 22 (cps)  AHRS s 1HE B 22/ %
2 10 11 9 10 10 0.707 7.07
22 24 20 23 21 1.581 7.19
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