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ABSTRACT FABRICATING CATCHERS TESTING SOLID STOPPERS AT NSCL TARGET CHARACTERIZATION

InnoSense LLC (ISL) has developed a manufacturing Nanoscale powders (YSZ, HfO, and CaCO;) were used as * Test setup was constructed and tested at ATLAS Bismuth oxide (Bi,0;) target on 303SS or Titanium support
technology to produce refractory Yttria-stabilized zirconia starting materials. The processing steps are shown in the * First on-line test of the porous solid catchers (WC) was * Processed by spin coating here, newer method
(YSZ) and Hafnia (HfO,) and Calcium oxide CaO (CaO) images below. conducted at NSCL using a very short-lived isotope agnostic to shape
monoliths with >50% open interconnected porosity, for use A ) (8He, 119 msec) in May 2018. » Adheres to substrate upon thermal cycling to 600 °C.
as versatile, fast-release solid catchers for rare isotopes = =y * Collaboration between ANL and NSCL scientists. * Retains 50—-60% porosity
(SCRI). These catchers are targeted to stop rare isotopes Schematic of Test Setup at NSCL I"Apparatus installedlintNSCL * Film thickness tunable from 2-80 pm.
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with conversion to and release as shown below. Test setup at ATLAS
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be used in parasitic or primary user modes and are ‘ > Belerse esilEte ~ 0% - planar and cross-section views.
complementary to gas catchers (See Figure below). - very good for a noble (Bottom) XRD confirming B e oo
i as at this low monoclinic Bi,Os. e 8“0
ISL demonstrated proof-of-concept for SCRI by developing tgemperature 23 S TP

refractory monoliths of nano- YSZ, HfO, and CaO with
52-74% interconnected porosity. The collaborator at ANL

(Left) Heat-treated Bi,O; coatings

Test Participants: Jeongseog Song, Ravi Gampa, Jim Specht, John Greene, Matt on 303SS and (Right) sample

Gott, and Jerry Nolen from Argonne, and Mauricio Portillo, Antonio Villari,

. '~ : : " . ) . : mounted for in-beam test at ATLAS.
developed/demonstrated: {acuum Tube Fufhice (o B for ARTH AT Mathias Steiner, and Tom Ginter from MSU/NSCL Area density of Bi,O. coatings
: . . . . 2V3
* A novel method to implant and release *He ions in a Oxide Catcher Processing: A. Tape casting, » Test apparatus has a dedicated station at the NSCL ranged from 9-15 mg/cm?.

porous oxide stopper using a residual gas analyzer. B. Heat lamination of disks, C. Gregn disks,. D. Fired disks, E. Vacuum tube beam line from the Fragment Separator.
» A catcher/heater apparatus for stopping and release of furnace for heat aging studies (Ar capable). * Will enable reacceleration of very short-lived light CONCLUSIONS

8He with a 118 msec lifetime at NSCL/MSU. isotopes, and achieve beam intensities that exceed the
| CATCHER CHARACTERISTICS theoretical limits of gas catchers (~1E9 ions/s). * The high density and large open porosity of the SCRI are

ideal for capturing rare isotopes, allowing their diffusion

Heavy fon Radioactive— - ‘ Postosequentlal heat pProcessing (1400 °C/2 hin air; TARGETRY FOR 211RADON/21LASTATINE into and release from the catcher.
e physics 900" C/1h anFi 1290 C/1hat1E5 HPa? . ) . * The first-generation of a catcher/heater apparatus was
L. prmary experiment e 1-2 mm thick disks robust to mechanical handling Extending SCBI technf)log.y to medical |so’Fopes, ISL.adapted built and tested at both NSCL and ATLAS.
e T | 4 * Apparent density - n-YSZ (n=16) = 2.82+0.04 g/cm3 the porolus OX|de(fabr|cat|on tz gg‘;‘;lso)plb'smum oglde fl|me * The apparatus successfully heated samples up to
offimator >~ — SRE : on metal targets (Titanium an . In-situ production o ~400 °C while implanting 8He fracments at NSCL
Secondary Post = (mass and geometric dimensions) . P g g .
Bty s osotie) beam—> acpeleraor . Open porosity - n-YSZ (n=4) = 52+1% (Hg intrusion ';g‘ge f‘g?'e gi\lslzllRfﬂon (Rf\) via the | * Very promising first result with an “effective half-life”
Heater . Absorber porosimetry) Bi(°Li,4n)***Rn>%!'Astatine (At) nuclear reaction was decreased to ~117 msec (limited by present heater)
Y PROET - Catcher/Heater . A t densit HFO, (12)= 3.0£0.09 g/cm® investigated at ATLAS. 1At is a critical alpha-emitter. estimated at ~20% release efficiency.
: - — >ﬂx‘;‘w\’7‘_ pparen e.nSI y " 2 ST g.cm . Noble Gas/Radiohalogen Production Scheme ﬁ ° Several fabrlcated porous CatCherS (OX|de, tungSten,
S = source T [ * Open porosity - n-HfO, (n=3) = 63X1% (Hg intrusion) o hemin e W Y tungsten carbide, carbon) await on-line testing at FRIB.
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Schematic depiction of the use of porous oxide catchers in an isotope Apparent density of CaO (n=12)= 0.87+0.06 g/cm i W0 fim garon T ovsmgnt ranapor Heating the ceramic like Bi, O, ta rget t.o.SOO Cin helium
production setup. [Inset] Cross-section view of the oxide catcher. e Open porosity- CaO (6) = 74%X2% (Hg intrusion) : e | Gold backing | %Wép : -~ atmosphere did not release **'Rn significantly. Next test
° Varying degrees Of particle Coalescence Observed : °Li /4 _1 e :Chemic:flllzgtz’[i)g;ittiisg IS tO heat IN vacuum and gO tO h|gher T |f necessary. (run
Window || & Y 4n out 77 || Halogen for Therapy . | scheduled for Sept 3-5, 20109.
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| e Lk | argetry development continues through an ongoing

____________________________

SBIR Phase | (DE-SC0019587).

ABOUT INNOSENSE LLC

Thin structurally stable
disks at high temperature

Large interconnected porosity Fast release of short-lived

Helium gas transports radioactive noble gas to carbon trap

M.O., . + SLi —> N, +4n

Porous tape cast monoliths 203s)

Novel refractory
formulations
spherical pore formers

where, M, = *%°Bi, "°As or '?'Sb

at multiple length scales isotopes " | : B R =R R X {Dlabi gaied) * Founded in 2002
Si e Retain open porosity during Extends operational life in / D | RS Sl e -, SN .
extended vacuum heating beam line eI I T = 211At (t,, = 7.2 h), TTBr (t,, = 2.78 d), 121 (t,, = 13.4 h) \ — * Located in Torrance, CA
Tape casting method to Applicable to Tune radioisotope release Scanning Electron Microscope (SEM) images of YSZ, HfO, and CaO disks Robust ceramic-like Bismuth oxide target to enable Lithium beam e 30 full-time employees
form thin disks as oxides/carbides/nitrides/ by catcher or additive following sequential heat treatments in air, and vacuum — Retained >50% production scheme for #1*Rn/2!At generator (Gentope™) for potential

11,400 sq ft. of lab & office space

catchers silicides composition open pores and limited particle growth. delivery to other domestic locations in the continental U.S.



