Lawrence Berkeley National Laboratory
Recent Work

Title

CARRIER-FREE RADIOISOTOPES FROM CYCLOTRON TARGETS XIV. PREPARATION AND
ISOLATION OF Bi204,206 FROM LEAD

Permalink

https://escholarship.org/uc/item/7tt8x6c3

Authors

Gile, J.D.
Garrison, W.M.
Hamilton, J.G.

Publication Date
1950-11-21

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7tt8x6c3
https://escholarship.org
http://www.cdlib.org/

il vucrL-1017 |

UNCLASSIFIED

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. Division, Ext. 5545
N\ | _

UNIVERSITY OF CALIFORNIA — BERKELEY

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.



ACopoty 2

“UCRL-1017

Unclassified Distribution
"UNIVERSITY CF CALIFORNIA

1

Radistion Laboratory

Contract No, W-7405-eng-48

UNCLASSIFIED

CARRIER-FREE RADIOISOTCPES FROM CYCLOTRON TARGETS
XIV, PREPARATION AND ISOLATION OF Bi204,206 FROM LEAD

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

November 21, 1950

S
i

Berkeley, California



Al

INSTALLATION

Argonne Natlonal Laborbtory .
Armed Forces Srecial Yeapons: }rodect

. Atomic Energy Commission - Washington

Battelle iiemorial Institute
Erush Eeryllium Company :
Brookhaven National Labtoratory- -
Eureau of uwedicine and Surgery
Bureau of Ships

Carbide and Carbon Chemlcals L1v1s10n (K- 25 Plant)J

Carbide and Certon Chemicals Division (Y- 12 Plant)
Chicego-Operastions Office ° '
Columbia University (J. k. Dunning)-

Columbisz University. (G Fallla) o

Dow Chemicul Compeny- - - T

H. K. Ferguson Company

General ‘klectric Company; nlchlard

Harshaw Chemical Corporation’ '

Idaho Operations Office

Iowa State Ccllege o

Kansas City Operations Eranch S

Kellex Corporeticn - .

Knolls Atomic Fower Luboratory

‘Los alemos Scientific Labo*atory

Mallinckrodt Chemical Works

- Messschusetts Institute of Technology (A Gaudin)

Massachusetts Institute of Technology (A K. Kaufmann)
Mound Leboratory =

National idvisory Commlttee for Aeronautics

National Fureau of Standards

Naval Medicel Research Institute

Navel Eadiolcgical Defense Laboratcry

New Erunswick Latoratory :

New York QOperztions Office

North &merican Aviation, Inec.

Oak Ridge National Laboratory

Patent Eranch -~ Washingteon

Rand Corporation

Sandia Corporation

Sante Fe Operations Office

Sylvenis klectric Froducts, Inc.

Technical Informetion Division (Oak Kidge)

Armement Division, Deputy for Research .and Deve10pment
(Capt. Glenn Davis)

Assistant for 4Ltomic Energy, Deputy Chief of otaff
(Col. Kobert E. Greer)

~Chief of Documents and Disseminations Eranch (Col. J. E. Mallory)
- USAF Assistant for Hesearch Director of Liesearch and Development‘

Deputy Chief of Staff (Col B. G, Holzman)

Unclassified Distribution

Number_bf Copies

R L HFOHEDDRHRFWHENHEWHEWRERERFWARNDFEOHEFRFWHREHEHREBENNEBNEFD - ®



Unclassified Distribution

-2a-

INsTALtATICN » " Number of Copies

Electronlc Systems Division (Mr. E. C. Trafton)
Chief of Scientific adviscrs (Dr.’ Thecdore von Karman)
USAF, kglin air Force Base (ilajor 4. C. Field)
US4F, Kirtland air Force Ease (Col. Marcus F. Cooper)
USAFs Maxwell sir Force Ease (Col. F. N. Moyers)
USAF, NEPa4 Office
USAF, Offutt 4ir Force Ease (Col. H. K. Sullivan, Jr )
USAF Surgeon General, iledical Research Division .(Col. A. P. Gagge)
USAF, Wright-Fatterson air Force Base (Rodney Nudenberg) :
U. S. Army, aAtomic Energy Eranch (Lt. Col. &. W. Betts)
U. S. Army, army Field Forces (Cartain James Kerr)
U. 8. army, Commanding General, Chemical Corps o : :
Technical Command (Ccl. John a. sacLaughlin thru L
: lMirs. Georgia S. Benjamin) L
. S. aArmy, Chief of Crdnance (Lt. Col. 4. k. Del Campo)
.'S. army, Commanding Officer, Watertown Arsenal .
(Col. Carrcll H. Deitrick) '
S. Army, Director of Operaticns Research (Dr. Ellls Johnston)
S. Army, Office of Engineers (Allen O'Leary).
. Army, Office of the Chief Signal Officer
. (Curtis T. Clayton thru iaj. George C. Hunt) .
. .S. 4rmy, Office of the Surgeon General (Col Ww. S. Stone)
. S. Geological Survey (T. E. Nolan)
. 5. Public Health Service. :
University of California at Los Angeles .
University of California Rediation Laboratory
University of Kochester
University of Washington_
Western Keserve University
Westinghouse Electric Company _—
R. ¥, Bacher (California Institute of Technology)
Cornell University

kakaptk{Ftkrh>krh'hﬂkkkf

aadcd aad aa
m

,|hﬁk{é~h}+iho}nFJ}JA:}J“__hffakd‘ R

E;;

. Total -

Information Division . .
Rediation Laboratory T
University of Califcrnia
Berkeley, California

Fa



Pt

T N . ' ﬂUCRE;1017

B Y e
Unclassified
CARRIER-FREE RADICISOTCPES FROM CYCLCTRQN TARGETS Distribution
XIV. PREPARATION AND ISOLATION OF BiQOLL 206 FROM LEAD*

Jeanne D. Gile, Warren M. Garrison and Joaseph G. Hamilton
November 21, 1920
Crocker Laboratory, Radiation Lahozatorv and Divisione of Medical
Physics, Experimentel Medicine, and Radiclogy; University of California
Berkeley arnd San ¥ramcisce, Califoraia,

The present paper reports a carrier-free procedure used in isolating radio-
bisoputh from a leed target whi ch hed been bomberded with 19 Mev deuterons im the

60-inch cyclotren at Crocker Laboratory. Deuteror bombvardment of lead produces

20k, 206 .
Bi 9 204 2\.;16—

ﬁﬂ
by the nuclear reactionm 1,2, py (4,2n)B4 )6(d92n)B12060 Other

possible concurrent rescitions 1EcLude; formation of radic-lead isotopes by (d,p)
resction, redioisotopes of Ti by (m,p) reaction, and radioisotopes of Hg by (m,a)

: 206,207,206 .
resction, The short-lived thellium activities, Ti ™ 7 s 089 had decayed out

prior to the chemical aséparatior reported here. The lamg—lived'Tlgoh and Hggo5
were not detected. The target was specﬁr@gr&phiéaliy;pure5 iead foil (1/8 inch

thick) clamped to a weter-cocled aluminum terget plate. It was bombarded with

19 Mev deuterons for a total of 2 pa-hr at a maximum beam intemsity of 5 pa.

Higher bombardment intemsities would have melted the @argé%u After bombardment,
the foll (approximately 1 gm) was dissolved in & minimum volume of 16N nitric acid

and the resultant solution wes evaporated to dryress. The 1@&& nitrate containing

0
the carrier-free 312 h9206 was dissolved Im excess 10 parcent eodium.ﬁydroxiae

b opy20h,206  qpy,

to give & clear "solution” of sodium plumbate and rediccciloidal
solution, after dilution with an equal volume of water, was drawvn through two

consecutive Whatman No., 50 filter @apefe which retained over 98 percent of the

#This document is besed om work performed under Conmtract No. W-T405-eng-48-A for
the Atomic Energy Commission.

’\

1g, T, Seaborg and I. Perlman, vao Hod. Phys., 20, 185 (1948}

2, H. Templeton, J. J. Howlam& and I. Perlmsng Phy;o Revog 72, 766 (1947)

O

Bismuth was not detected by spectrographic anslysis.

=

0. Hahn, Applied Radiochemiastry, Cornell Univerzity Press, Ithaca, New York, 193%6.
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204,206 as-absdrbed radiocolloid. The filters were washed with

carrier-free Bi
5 percent sodium hydroxide uwntil lead could not be detected im the filtratep
followed by dlstilied water to remove sodium hydroxide. Less than one percent
of bismuth éctiviﬁy wag removed from the fiiter‘papér aufing the weshing. The
3120h9206 was removed from the filter paper vwith a minimum amount of Gﬁ hydrochloric
scid thch, after a reduction in volumg by evaporation, was meutfalizéd'with
sodium hydroxide to give an isctonic é&line solution for biclogical investigestion.
The decay curvé was followed for 30 days and showed two periods: 12-hour

Bigch end 6.4-day 31206

206

. Forty hours after bombardment, the activity conteined
oﬁly‘6oh-day Bi o Thevlead sbzorption curve showed the 1.1 Mev gamma ray and
the scfter component (approximately 0.4 Mev) previocusly reporte&gg The aluminum

abserption curve had an erd-point of approximately 300 mg, a somewhat lover

~vnjue tham thet given in reference (2). The activity was further identified by

chemical separation using bismuth, lead; thallium end mercury carriers, Over

%
i

99 percent of the added tracer activity was recovered in the bismuth fractior.
 We are grateful to Professor G. T. Séa’oorg for helpful _suggest;ions‘emd ‘
Mr. T. Putnaﬁ, Mr. G. B. Rossi and the crew of the £0-1inch cyclotrom for bombard-

ments,





