Transport of fission products using a gas-jet withdry ice aerosol particles
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Introduction : The TRIGA-SPEC experiment [1], which LASER or the Penning trap mass spectrometer TRIGA-
is installed at the TRIGA Mainz reactor aims to TRAP.

determine nuclear ground-state properties of nautro 165 KeV (Ru-108)

rich fission products like masses, magnetic moments ;454 | 316Kev (Ag-113)
spin and charge radii in a model independent way by ., \ |y 35BKeL(Te104)
means of Penning trap mass spectrometry and lase - A24KeY (Mo-104)

spectroscopy. Neutron-rich  fission products are 2% bk
produced at the TRIGA Mainz reactor in a target °® u “ % h

- 326,5 KeV (Rh-109)

724 KeV (Ru-105)

Experiment: Dry ice aerosol particles were produced by

allowing liquid CQ (kept at a pressure of about 60 bars) 0 100 200 300 400 500 600 700 800 900 1000

to expand to atmospheric pressure through a nolzle. Energy, KeV

the expansion zone behind the nozzle solid dry iceFigure 1.y-spectrum of fission products obtained at a gaw flo
particles (clusters) form and flow together witheth of 250 ml/min ofCO, and 250 ml/min of Bl Some prominent
carrier gas through a polyethylene capillary totimget  y-rays are labeled in the spectrum.

chamber.

chamber containing a fissionable target, €9U or 64
24%Cf close to the reactor core. To transfer theseyrts 32
to the TRIGA-SPEC setup, a gas-jet system using 1s ‘ {

N,/CO, or CQ, gas and dry ice aerosol particles has been g
tested. 4

Using an electrostatic classifier we measured Hréqgbe e 10104, 358KeV
size distribution [2]. At a gas flow rate of 1.0nih 1800

particle diameters were from 10 nm to 500 nm ki s
lognormally distributed around a maximum at abolit 8

nm, however, the mean size decreased to 30 nmmwithi ™ . PrTe——
30 min. The gas-jet containing these particles Veals . 1200 - '

into the target chamber, which was equipped wittiGf E i .

target. The reactor was operated at a thermal poiver & aon |* "R

100 kW. The fission products were thermalized ia th - " ¥R . o

gas at a pressure of about 2.5 bars, attachedytaelr G . . ' i
aerosol particles, and were flushed out of theetarg 400 . 2 =
chamber in a laminar flow through a 8-m long capifl s 2
of 0.5 mm inner diameter to a glass-fiber filtehese .
they were collected. The transport efficiency fréime : 5 = = = B e B o
target chamber to the filter was measured. Sample Fof LT PSS FS
collection lasted for 4 min. Measurement of theefil P A A A A
with a Ge(Li)y-detector was started 1 min after the end & &

of collection. A typical spectrum is shown in Fig.1 Figure 2. Relative yield of different fission prodsi¢Tc-104, Ru-

108, Rh-109 and Ag-113) as a function of the gas fiate.
Results The extraction of fission products using dry ice
aerosol particles was demonstrated for differens ga References
flows of CQ, andN, (see Fig.2). The transport efficiency [1] J. Ketelaer et al., Nucl. Instr. Meth. A 590(8) 162-177.
will be investigated in detail. Values up to 60%lgtive 2] M. Eibach etal., Nucl. Instr. Meth. A 613, () 226-231.
to a N/KCI gas-jet) have been reached in first tests. [3] M. Eibach et al., this report.
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