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Abstract: In order to obtain high quality ¥Zr nuclide for nuclear medicine imaging, ¥7Zr was
produced by irradiating %Y with HM-20S cyclotron. The nuclear reaction excitation function was
calculated. The target system was designed and the target was prepared. ¥Zr was prepared by
irradiating target with cyclotron. The radiochemical separation method of the target and the ¥z

labeling process were studied. The results show that the optimum energy range of ¥Zr beam
produced by cyclotron was 9-13.5 MeV, while, the maximum reaction cross section was 13.5 MeV
energy. The extracted beam current of the cyclotron is 14 MeV, and the residual energy is about
12.86 MeV after attenuation by the vacuum film and the target film. The beam has a Gaussian
distribution in the Y target, and the range is approximately 0.821 mm. The activity of *’Zr at the

end of bombardment was 22.20-85.45 mCi and the yield was about 36.51-63.30 MBq/(1nA-h) when
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®Y target was irradiated with 15 pA beam for 1.50-3.33 h. UTEVA resin was used to separate *Zr

from the irradiated target. The recovery rate of *Zr was 86.27%, and the removal rate of Y(III) was

99.80%. Successful ’Zr-DFO-NCS labeling was performed with a radiochemical purity of more than

98%.
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Fig.1 Process route of 8zr preparation by accelerator
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Table 1 The nuclear reaction of *Y irradiated
by proton beam

(75 3 A A i

¥7r ¥y (p,n) EC+B'(100%) 7841 h

Wmzp ¥y (p,n) IT(93.77%) 4.161 min

EC+$7(6.23%)

87r ¥y (p, 2n) EC(100%) 83.4d

Sy ¥y (p, d EC+B(100%) 106.626 d
Y (p, ntp)

Y71 ¥y (p, 3m) EC+B"(100%) 1.68h

7y ¥y (p, ) EC+B(100%) 79.8h
¥y (p, n+d)

¥y (p, 2n+p)

HYL N 9~13.5 MeV, 7£ 13.5 MeV AEm4b 3515
Fe KA RV . R RE R = T 13.5 MeV &2 K
A=Y (p, 200 %Zr, ¥Y (p, np) Y 2 FI I 1, i
®zr, BY B E BB AR LT 9 Mev Il
£3 T B I AT R /)N T AS I T A BB 1Y KA
SV 7 B

1000 Y 2 R S9Y(p n)SQZr
% — %Y (p,2n)*Zr
I —Y(px)*Y
800 / J— 89Y(p’3n)87zr
. ; Y ()Y
£ 600
ot
s
= 400
1
200
0 5 10 1 20 25 30 35 40

5
e/ MeV

B 2 TALYS KRB+ E R & M & &

Fig.2 The nuclear reaction excitation curve calculated
by TALYS code
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Fig.4 Energy distribution (a) and energy deposition (b) of proton beam in yttrium target
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Fig.5 Separation process of irradiated target (a) and automatic purification module (b)
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Table 2 Irradiation parameters and results

Fe HUS/mm  JORMBAT /A AEFRRSE]/h EOBIEA/mCi

1 0.30 15 1.50 22.20
2 0.30 15 2.17 36.02
3 0.45 15 2.50 51.96
4 0.45 15 2.83 64.77
5 0.60 15 3.00 74.66
6 0.60 15 3.33 85.45
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Table 3 Results of target separation
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3.3 ¥Zr-DFO Ri2
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