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CARRIER-FREE RADIOISOTOPEfagROM CYC% TRoghTARGETS
XI. PREPARATION AND ISOIATION OF O=s AND Rel83,19% yroM TUNGSTENX
Jeanne D. Glle, Werren M. Garrison snd Joseph G. Hamilton .

| Mpy 26, 1950

Crocker Leboratory, Redietion Laboratory, and Diviecions of Medical

Phyoics, Experimentel Medicine and Rediology; Univereity of California,

Berkeley and San Frencisco, Celifornia.

Long-lived mdioisotopesl of rhenium and camium have been isolated in the
carrier-ffee state from a tungsten exit strip which waes removed from the 60-inch
cyclotron at Crocker Leboratory after & period of four months of slmost continuous
operation with protons (10 Mev), deuterons (20 Mev) and alphe perticles (kO Mev).
The possible trensmutation resctions include: W(d,xn)Re, W(p,xn)Re, W(x,pxn)Re,
end W(a,x)0s. In the vrocedurc reported here, the long-lived isotopes of
rheniun, Be"la5 ’18&, end osmium, 05185, produced by the nuclear reactions
Wlsa(d,n)Relez’, Wlej(d,’&‘n)Relei, W185(d,n)R018h, Wl&(d,En)RelBh, Wleg(a,pn)RelBh,

Wl82 185 and W183(a, 21\)03185 , were geparested from the terget clement and

{a,n)0e
frofn other ﬁoaai’ble long-lived trensmutetion produéts by & combination of vola-
tility and solvent extraction methods.

The tungeten strip (epprox. 2 gm.) was fused with 10 gm. of KOE end 0.5 gm

of KNO, at 500°C for 30 minutes to form the water-soluble tungetate, perrhenate

3
end osmate. The fused msss was diseolved in & minimum volume of cold water and

centrifuged to remove insoluble matter. The solution was acidified with 16 N HNO5
precipiteting tungstic scid which was removed by centrifugetion. The supernatant

containing the cerrier-free radio-rhenium and radio-osmium was diluted to 5 N and-

transferred to an all-glass distilling flask., The carrier-free radio-osmium,

#*This document is based on work performed under Contrect No. W -T7405-cng-48-A
for the Atomic Fnergy Commission.

g, Seadorg end I. Perlmsn, Rev. Mod. Phys. 20 585 (1948)
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presumably ae the volstile OBOu, wes dietilled into an ice-cooled trep conteining
5N HNOB. The rhenium activity remained in the residuel solution. The mwoB
distilleteo (25 ml) wae extrected with two 25 ml sliquots of CClh which removed
over 95 vercent of the redio-osmium from the aqueoue phesc., After vashing with
veter to remove E!!Oa, the redio-osmium wss quanti{tatively re-extracted from the
CCl), pheose with 2 ml of O.}l N NaOH which on ncutrelization gave an igotonic saline
solution for dMolagicel investigation. The carrier-free radlo-rhenium wes ieoleteqd
from the residuel IINO3 solution ueing the distilletion procedure prcrviouely2
deecribed in the greperetion of carrier-free rhenium from tantslum. The 015185
wvag identificd by the 97-gey half-1ife and dy the 0.75 Mev gemme ray previously

mportedi’ h;

The Rela%lah ghowed the 0.2 and 0,7 Mev bete perticle end the
1.0 Mev gamma ray report:ed‘j for 50-day RelBh. Half-lifc meagsuremente showed
an epproximately 57-dsy period which bdegan to lengthen efter 3 weeka dus to the

epproximately 240-day Re 183

isotopc, The activities werc further identified by
chemical separation using W, Re and Os carriers,

We wish to thank Professor G. T. Seaeborg for helpful suggestions,
Mr. T. Putnem and Mr. B. Rossi and the crev of the 60-inch cyclotron for

bombardments and Mrs. Aldberta Mozley for assistance in counting.
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