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1s the most used tracer in SPECT (Single Photon Emission Computed
Tomography) nuclear diagnostics, covering more than 80% of all the procedures

worldwide, 1.e. tens of millions of medical procedures annually.
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Fission Product  Half-life Time unit 2°U, 23°U, . 28U, 238U, 2%°Pu, 2°Pu,,
EI> 1imxe 11.934 d 005 006 005 006 005 0.07
Rmxe 219 d 019 029 019 018 024 042

133Xe 5.243 d 672 553 676 602 697 4.86
135Xe 9.14 h 66 567 697 58 754 6.18

As a fission product, Mo 1is produced
together with many other 1sotopes of various
clements, from which 1t must be purified.
Among them 1s a large amount of
radioxenon isotopes. They are periodically
released.
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The proposed solutions relies on the use of 14 MeV neutrons from:

e deuterium-tritium fusion reaction D+T =2 4He+n+17.6 MeV
* and the inelastic channel 1%9Mo(n,2n)**Mo.
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Technological maturity scale of a project (TRL)

TRL1 | Basic principles observed

TRL2 | Technology concept formulated

TRL3 | Experimental proof of concept

TRL4 | Technological validity in a lab

TRL5 | Technology validated in relevant environment

TRL6 | Technology demonstrated in relevant environment Present level

TRL7 | System prototype demonstration in an operational environment

Actual target

TRL8 | System completed and qualified

TRLY | Actual system proven in operational environment
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The ENEA’s facility Sorgentina-RF will be located in the ENEA Brasimone
Research Centre (BRC), in the Northern of Italy.

Activities of noble gas radionuclides generated

from the fission Mo0-99 production on the weekly

production of 2,000 6-day Ci.

Inert gas radionuclides

Activity (Ci) at 24 hr EOB

Kr-85

Kr-85m

Kr-87
Xe-131m
Xe-133
Xe-133m
Kr-85

Xe-135
Xe-135m
Inert gas total

2,65 x 101
2.27 x 10!
3.93 x 10"
2.36 x 10°
263 x 10°
1.11 x 10¢
2,65 x 1071
1.04 x 10°
5.94 »x 10*
3.86 x 10°

EOB, end of bombardment.

To obtain an equivalent quantity
of 99Mo, a hypothetical
traditional reactor, placed 1n
northern Italy, would release a
large quantity of Xe.



133Xe in the atmosphere
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Fleurus releases up to 5
TBqg/day.
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The result 1s an almost
continuous baseline on
the order of 1 mBg/m3
as measured 1n Paris,
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Hysplit Model Transport Simulation
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It is possible to show

that the 133X e
produced by a
hypothetical fission

facility located in the
North of Italy would be
detected by the SEP63
IMS station according
to the local
atmospheric
conditions.



Hysplit Model Transport Simulation

From atmospheric
transport simulations, it
can be seen that the
| emissions reach a level

- that can be easily
; "'J-" 1 'j‘:. ]
751  detected by some
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Hysplit Model Transport Simulation
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CONCLUSIONS

“ENEA Sorgentina_— RF project” is designed to achieve the following
objectives:

eTo create a small-scale prototype with regional funds (power 250 Kw,
neutron yield 7 * 10 » 13 n / s) including a neutron source, radio-chemistry
and auxiliary systems (radiation protection, tritium treatment, thermal
evacuation, manipulation ... .)

eTo fine-tune the engineering of the individual sub-systems and the system
engineering

e Tomake the neutron source available for research on new
radiopharmaceuticals and for studies on the behavior of materials.
e(Alternatively) to convert the prototype into a small production center that
will cover the ??Mo needs for 7 million inhabitants

Finally, it can contribute to reduce the radioxenon background.
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