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Abstract: Brachytherapy can kill cancer cells more effectively and make the normal tissues around the
tumor free or less irradiated. It has become an effective means for the treatment of malignant tumors. '%Pd
has a half-life of 16.96 days and a significant advantage in the field of brachytherapy due to its unique
decay properties. In order to achieve the large-scale production of '*Pd, the preparation process based on
Cyclone-30(C30) cyclotron was studied. The rhodium metal was electroplated on the copper target base by
pulse electroplating method. The rhodium-plated target was transferred to C30 solid target station for

irradiation with beam energy of 16-18 MeV, and the beam current was 200 pA. In order to obtain Curie-
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level 'Pd, the beam integral should be more than 10000 pA<h. After irradiation, the target was transferred
to the separation and purification hot cell, the rhodium plating was separated from the target base first, then
was ground into powder, and dissolved by high temperature melting of potassium bisulfate. The rhodium
was converted into soluble rhodium sulfate, and the '®*Pd nuclide was separated and purified by AG1-X8
resin. The impurities of Rh, Fe, Cu and Zn were rinsed with 6 mol/L hydrochloric acid and 0.03 mol/L
hydrochloric acid, respectively. At last, !Pd was desorbed with a mixed solution of ammonium chloride-
ammonia mixed solution(volume ratio 1 : 1). The radioactive activity, radionuclide purity and specific
activity of 'Pd were measured respectively. The preparation of sealed seed core was studied by using the
prepared '%Pd feed solution. The results show that the rhodium plating layer is smooth and dense, and
firmly bonded with the copper plate, the thodium layers mass thickness is greater than 150 mg/cm?. The
production capacity of '®Pd is greater than 37 GBq, the radionuclide purity is greater than 99.9%, and the
specific activity is greater than 875 GBqg/mg, and activity concentrations greater than 6.2 GBq/mL. The
preparation field of '*Pd brachytherapy sources is more than 90%, it can meet the requirements. The '©Pd
preparation process is stable, and the quality is controllable. The large-scale production capacity has been
reached, and it provides a stable source for the research of '®Pd brachytherapy sources.

Key words: 'Pd; Cyclone-30 cyclotron; rhodium target preparation; radionuclide based-on cyclotron;
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Fig. 1 The relationship between the activation rate of 'Pd and
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Table 1

Preparation conditions of thick rhodium target by pulse electroplating

ML BRERVESE/(molL™)  FEFASINFIAMRE/(goL ™)

LT 5/ (mAsem ™)

PR/ (remin™!)  PERE/C PR FEIEAE/ (mgeem™?)

1 1.23 7.02 10.54
2 1.50 14.02 9.99
3 1.50 14.00 9.99

1000 20.08 220.46
1000 30.00 164.75
1000 30.00 157.94

B2 ke 2 By R
Fig. 2 Thick rhodium target of sample 2

P 3 bk o e B v i 5 1) L HE (200)
Fig. 3 Metallographic microscope photograph

of target(x200)
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Table 2 Irradiation experiment results
BT hE R/ SRR/ HO AR E/ R
MeV pA (nAch) (MBgepA~'sh ")
16.5 210 12121 4.62
16.5 200 12017 3.62
16.5 180 12400 4.89
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Table 3  Particle size distribution of rhodium powder obtained

under different grinding conditions

No. R % D10 D50 D90
1 1600 r/min 2 min 8.407 pm 26.737 um 75.398 um
2 1700 r/min 2 min 5.721 pm 19.782 um 65.623 um
3 1800 r/min 2 min 5.409 um 14.102 um  46.523 pm

#: D10, DSOFIDOST FIAR e —ABE fl ity B TR0 23 A1 BG4 5
10%. 50%%90%TH Fir 4o Jo7 A A2
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Fig. 4 Particle size distribution under different grinding conditions
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Table 4 Rhodium solubility under different grinding conditions No. m(Rh) : m(KHSO,) R/ C FEARR %
No. TR 412 m(Rh) : m(KHSO,) I/ C  EEHAR/% 1 1:30 550 654
1 1600 r/min 2 min 1:50 700 55.1 2 1:30 700 72.8
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Wi R B0 L B L BBV R ORI L Y
m(Rh) : m(KHSO,)=1 : 50 i, %% ¥ il % 7] 15 3|
99.6%. I, J5 250 5 e #% m(Rh) : m(KHSO,)=
150 9 b 251

(2) B F 35 #5755

HE4E PA>FI Rh¥1E AG-1 X8 W i§ Y 5 F )
AR, B F A e ik oy B R R B 7, 5 SRR T
5. & S Al %0 A5 7E 6 mol/L HCI b4t J5, 4k
SE DLVZ R B £ R I VB X Rh () R BRI 54, B8
f) 25 B 2R AT 3K 5] 99.99%, B 5 {4 1 0.03 mol/L HCI
WEUE 25 BR Fe 45 4% ot i T )5 22 PA B9 MW . i
10 mL 22 7K - S Ak B V5 W W Pd, [l IR ] AR A

K5 TR) B R S T R R
Table 5 Rhodium solubility under different

potassium bisulfate dosage

No. m(Rh) : m(KHSO,) Mg C VIR %
1 1:20 700 50.5

2 1:30 700 72.8

3 1:40 700 87.5

4 1:50 700 99.6

;1800 r/minfFEE2 min
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Fig. 5 Elution profile of Rh, Pd in AG-1 X8 resin
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Table 7 Preparation of 'Pd

e Vi1, TR POTE R, TR, R .
7 GBq (MBgepA sh ) (GBgrmg') (GBgqemL') B:4lifg/% P

15594 4.625 1093 7.992 >99.9 93
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Fig. 6 Gamma spectrum of '**Pd solution
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