
l ,. 
f 
~ 

.• 

~ 
.~t 

'l 
; .. 

\.. 

>-w 
..J 
w 
~ 
0:: 
w 
rn 
I 
<( -z 
0:: 
0 
LL 
..J 
<( 
u 
LL 
0 

>-
1--(J) 
0:: 
w 
> 
z 
:J 

TWO-WEEK LOAN COPY 

This is a library Circulating Copy 
which may be borrowed for two weeks. 
For a personal retention copy, call 

Tech. Info. Dioision, Ext. 5545 

UCRL- 804 

RADIATION LABORATORY 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 

0 



(II •. 

UCRL-804 
Unclassified Distribution 

UNIVERSITY OF Ci\LIFORNIA 

Radiation Laborato~ 

Contract No. W-7405-eng-48 

CARRIER-FREE RADIOISOTOPES FROM CYCLOTRON TARGETS 

XI. PREPARATION AND ISOLATION OF Osl85 M~D Rel8J,l84 FROM TUNGSTEN 

Jeanne D. Gile, Warren M. Garrison and Joseph G. Hamilton 

May 26, 1950 

Berkeley, California 



UCRL-804 
Unclassified Distribution 

INSTALLATION 

Argonne National Laborato~ 
Armed Forces Special Weapons Project 
Atomic Energy Commission,. Washington 
Battelle 1\hemorial Institute 
Brush Beryllium Company 
Brookhaven National Laboratory 
Bureau of Medicine and Surgery 

- Bureau of Ships 
Carbide and Carbon Chemicals Div., 

-2-

Union Carbide and Carbon Corp. (K"·25 Plant) 
Carbide and Carbon Chemicals Div., 

Union Carbide ru1d Carbon Cor~. (Y-12 Plant) 
Chicago Operations Office 
Cleveland __ Area Office, AEC 
Columbia University (J. R. Dunning) 
Columbia University (G. Failla) 
Dow Chemical Company 
H. K. Ferguson Company 
General Electric Company, Richland 
Harshaw Chemical Corporation 
Idaho Operations Office 
Iowa State College 
Kansas City Operations Branch 
Kellex Cor:r:;oration 
Knolls Atomic 1:-ower Laboratory 
Los Alamos Scientific Laboratory 
Mallinckrodt Chemical VJorks 
1\iassachusetts Institute of Technology (A. Gaudin) 
P.Hassachusetts Institute of Technology (.A. R. Kaufmann) 
~,~ound Laboratory 
National Advisory Committee for Aeronautics 
'National bureau of Standards 
Naval Radiological Defense Laborato17 
New Brunswick Laboratory 
Few York Operations Office 
North American Aviation, Inc. 
Oak Ridge National Laboratory 
Fatent Branch, ~!ashington 
Rand Corporation 
Sandia Laboratory 
Santa Fe Operations Office 
Sylvania Electric }roducts, Inc. 
Technical Information Division, Oak Ridge 
USAF, Air Surgeon (R. H. Blount) 
USAF', Director of Armament (C. I • Browne) 
USi~, Director of Plans and Operations (R. L. Applegate) 
USJ~, Director of Research and Development 

(F. 17. Eruner and R. J. Mason) 
USAF, Eglin Air Force Base (A. C. Field) 

No. of Copies 

8 
1 
2 
1 
1 
8 
1 
1 

4 

4 
1 
1 
2 
1 
1 
1 
.3 
1 
1 
2 
1 
2 
4 
.3 
1 
1 
1 
.3 
2 
2 
2 
1 
5 
1 
8 
1 
1 
1 
1 
1 

15 
1 
1 
1 

2 
1 



UCRL-804 
Unclassified Distribution 

-2a-

INSI'ALLATION 

USAF';· Kirtland Air Force Base ( Tvl. F. Cooper) 
USAF, Maxwell Air Force Base (F. N. Moyers) 
USAF, NEPA Office 
USAF, Office of Atomic Energy (A. A. Fickel and H. C. Donnelly) 
USAF, Offutt Air Force Base (H. R. Sullivan, Jr.) 
USAF, ~;right-fatterson Air Force Base (Rodney Nudenberg) 
U. s. Ar~, Atomic Energy Branch (A. W. Betts) 
U. S. Arlll'J, Army Field Forces ( Ja.mes Kerr) 
U. S. Ar~, Commanding General, Chemical Corps Technical Command 

u. s. 
u. s. 

Army, 
Ar~, 
Ar~, 
Army, 
Army, 

( J. A. KacLaughlin thru Mrs. G. Benjamin 
Chief of Ordnance (A. R. Del Campo) 
Commanding Officer 1!atertown Arsenal (C. H. Deitrick) 
Director of O~erations Research (Ellis Johnson) 
Office of Engineers (Allen O'Leary) 

u. s. 
u. s. 
u. s. Office of the Chief Signal Officer 

(Curtis T. Clayton thru G. C. Hunt 
U. S. Arnw, Office of the Surge on General ( ~7. S. Stone) 
U. S. Geological Survey (T. B. Nolan) 
U. S. Public Health Service 
University of California at Los Angeles 
University of California Radiation Laboratory 
University of Rochester 
University of Washington 
1·!estern Reserve University 
T!estinghouse Electric Company 
University of Rochester (R. E. Liarshak) 
California Institute of Technology (R. F. Bacher) 

Information Division 
Radiation Laboratory 
University of California 
Berkeley, California 

Total 

No. of Copies 

1 
1 
2 
2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
5 
2 
1 
2 
4 
1 
1 

144 



-3- UeRL-8o4 

CARRIER· FREE RADIOISOTOPES FROM CYCLOTRON TARGE'IS 
XI. PREPARATION Al'T.D ISOLATION OF oel85 AND Re183,154 FROM TUNGSTEN* 

Jeanne D. Gile, Warren M. Garrison and Joseph G. Hamilton 

May 26, 1950 

Crocker Laboratory, Radiation Laboratory, and Divisions of Medical 
Phyoics, Experimental ~edicine ~nd Radiology; Uni verei ty of California, 
Berkeley and San Frencteco, California. 

l 
tong~lived radioisotopes of rheni~ and osmium have been isolated in tho 

carrier- free state from a tungsten ext t strip which vas removed from the 6o-inch 

cyclotron at Crocker Laboratory after a period of :four months of almost continuoue 

operation with protons (10 Mev), deuterons (20 Mev) and alpha particles (40 Mev). 

The possible transmutation reactions include: W(d,xn)Re, W(p,xn)Re, W(a,pxn)Re, 

end W(a,xn)Oe. In the procedure reported here, the long-lived isotopes of 

rhenium, Rel83,l84, and osmium, oel85, produced by the nuclear reactions 

wl82(d,n)Rel83, Wl83(d,2n)Rel83, Wl83(d,n)Rcl84, Wl84(d,2n}Rel84, ~82(a,pn)Rel84, 

w182(a,n)oa185 and w183(a,2n)os185, were separated from tho tsrget element and 

from other voaeible long-lived transmutation products by a combination of vola-

till ty and eol vent extraction methods. 

The tungsten strip (epprox. 2 gm.) was fused with 10 gm. of KOH and 0.5 gm 

of KN0
3 

at 500°C for 30 minutes to form the water-soluble tungstate, perrhenate 

end oat!IElte. Tho fused mass was dieeolved in a minimum volume of cold water and 

centrifuged to remove ineolublo matter. The solution was acidified with 16 N HNO 
3 

precipi teting tungetic acid which was removed by centrifugation. The supernatant 

containing the carrier-free radio-rhenium and radio-osmium was diluted to 5 N end' 

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

*This document is baaed on work performed unde:r Contract No. W -7405-cng-48-.A 
for the Atomic Energy Commission. 

1 G. T. Seaberg and I. Perlman, Rev. Mod. Phys. 20 585 (1948) 
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~resumably ae the volatile oso4, was distilled into ap ice-cooled trap eantaintne 

5 N HN03. The rhenium activity remained in the residual solution. The HN0
3 

d1st1lleto (25 ml) was extracted with two 25 ml eliquote of cc14 which removed 

over 95 percent ot the radio-osmium from the aqueous phase. After washing with 

weter to remove RKo3, the radio-osmium wee quantitatively re-extracted from the 

CCl4 phase with 2 ~ of 0.1 J NeOB which on neutralization gave an isotonic saline 

solution for biolQgicel tnvcetisation. The carrier-free radio-rhenium wee ieoleted 

2 from the residual BNo3 solution using the distillation procedure previously 

described in the ]ireperetion of carrier-free rhenium from tantalum. The os185 

was identified by the 97-~ey half-life end b.;y tho 0. 75 Mev gB1Dm9 rsy previously 

X. 4 
reported_, • The Rol83,184 showed the 0.2 and 0.7 Mev beta particle and the 

1.0 Mev gamma ray reportcd5 for 50··day Re
184

. Half-life measurements showed 

an epproximetely 57-day period which began to lengthen efter ; weeks due to the 

approximately 240-dey Re183 isotope, The activities were further identified by 

chemical separation using W, Re and Os carriere. 

We wish to thank Professor G. T. Seabors for helpful suggestions, 

Mr. T. Putnam end Mr. B. Rossi and the erew of the 6o-inch cyclotron for 

bombardments end Mrs. Alberta Mozley for aseietance in counting. 

2 J. D. Gile, W. M. Garrison, J.. G. Hamilton, J. Chem. Phye. 1950 

3 L. I. Katzin and M. Pobereskin, Phye. Rev. 74, 264 (1948) 

4 L. J. Goodman and M. L . T'ool_, Phys. Rev. 71, 288 ( 1947) 

5 G. Wilkinson and H. G. Ricke, Phye. Rev. ]], 314 (1950) 


