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The Ho-target production by Reduction-Distillation process

Reduction-Distillation (R-D) in syntesis: Molecular dynamic simulation
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The dedicated Ho evaporation chamber:
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We observed that Ho compounds like
hydroxides are sensitive to the acidity of the
o solution. We have calculated a complete
solubility of Ho in water is pH<5.
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A typical gamma spectrum of 1%®Ho.

166Ho embedding in “chimney” for efficiency process measurement 23 cm
Thermal shield
1 (Ta Chimney) 035 mm 80 mg of H0203 an'd 2 300 mL of H°166 acid solution
50 mg of metallic i added to the Ho,O, powder.
300 uL
b= 18 were used for RD. Measured activity of the Base stpport
_ - : A conical-aperture in thermal shields is needed
m=80mg radiactive source before : A total of 33 tungsten th |
: . (32+-2 A vacuum pressure of 109mBa-r has shice)lda ec;nbed t:ggshce)zsojrr:e\a in order to have the mimimal loss of metallic
d=6.4 mm insert: (32+-2) Bq. been reached. We control the inner 3 L ' Ho and the maximal thermal shielding during
temperature with 2 thermocouples ~ As shown in picture a tungsten evaporation
. i} - b t for th '
_ e Ch'Tney after driing , and a pirometer. _ ”ff?ier:r?:yg’orr\asogee: prepared The slope has been calculated considering the
Ho,0, and 166 H o B-D process on a TI/Au. A power supply.of 40 KW If nfeeded - minimum opening angulus a=D/L, where D
3 solution dried on a hot 4 film evaporated on a Si in order to achieve 1500 °C in the and L are respectively the diameter and the
| " ) chip inner of the vacuum chamber. length of the “chimney”
plate @ 90 °C for 10 h. ' _ '
16640 solution After R-D a thin Au
powder o . coating evaporated to
& precolated into Ho,O . DR -
- owder -3 avoid Ho oxidization. Conclusions
* A curve of Ho solubility in water as a function of pH has been calculated. Results show that a
Final results pH<5 ensure complete solublity of Ho, which is essential to embed the correct number of ¢3Ho
, ions inside the Ho target.
2 mgof metallic Ho were evaporated.
It corresponds to the (2.73+-0.01)% of the Ho total mass (78 mg). e Metallic Ho will be produced in a dedicated vacuum chamber, which can reach a vacuum
pressure of 10° mBar, essential to properly select the correct species during evaporation, as
* Activity measured on thermal shields and on sample: 1.47+-0.11 Bq shown in (¥).

» Efficiency measurements were pursued using 1°°*Ho as radioactive marker tracker. Assuming
1%8Ho uniform inside the Ho,0O, powder (see fig. 3) the calculated activity of “lost” Ho mass is

lower than the measured activity on sample. More accurate measurements with a bigger
Ho_evap/ WHo_tot=(0'87 +-0.07) Bq quantity of reagents are necessary.

* Attended activity if we suppose that 166Ho liquid source percolate the Ho,O,
powder
e A=A_in*W

 From Molecular dynamic simulation of the Reduction-Distillation process we extrapolated curve

of the vapor emission profile. Moreover a plot of the rate emission of molecules has been
calculated.

* Itis possible that part of 1°°Ho source did not percolated inside Ho,O; powder.
More accurate measurements with a bigger quantity of reagents are necessary.



