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. CARRIER-FREE RADIOCISOTOPES FROM CYCLOTRON TARGETS
XV. PREPARATICH AND ISOLATION OF MnD2 FROM CHROMIUM*

Herman R. Haymond, Warren M. Garrison and Joseph G. Hamilton

Crocker Laboratory, Radiiation Isboratory, and Divisicns of Médical

Physics, Experimental Medicine, and Redioclogy; University of

California, Eerkeley_ and San Frencisco, California.
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Deuteron bombardment of chromium producesl three radioisotopes of méngane&
(46-min Mnsl 6.5-day and 31 min Mh529 and 310-day M ) vy (d,n) and (d,2n)
reaction. This paper describes & ra&iochemical ‘procedure used in isolating
carrier-free radio-mangenese (645—&ay Mn ) from a chromium target which
hed been bombarded with 19 Mev deuterons in the 60-1inch cyclotron at Crocker
Laboratory. The Mnil and 3‘/}215&1 had decayed out prior lto chemical separation.
The 310-dey period of Mn wa@ not observed, presumadly due to the low abundance
of 015595h0 Other possible coacurrent reactions include the fqrmation of
redio-vanadium by (&) reaction snd redio-titanium by (d,ap) reaction. A
quantitative separatiom'from venadiunm is obtainea with the procedure described
here. Radio-titenium, Tisly wes not detected.

Spectrographically-pure2 chromium powder, euppérted on a waterhcoéled
aluminum target piate by 0.25 mil piatinum foil, was bombarded for 20 ya-hr.
at a beam intensity of 10 ya., After bombarﬁﬁcntg the chromium powder‘(approx,
1 gn.) was dissolved in a minimum volume of l?g hydrochloric acid and the

resultant solution was evaporsted to imcipient dryness. Twenty milligrams

of ferric chlo ride were added and the chromic chloride containing the

*This document is based on work performed under Contract No W-7405-eng-
48-A for the Atomic’ Energy Commission.

1 G,, T, Sa_afborg and I. Perimsn, Rev. Mod. Phys., 20, 585 (1948)

2 Manganese was not detected by =pectrographic apalysis.- . .
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carrier-free radio-mangsnese was re-dissolved inm 50 ml of 1N hydrochloric:
acid. This solutién was then added with stirring to 200 ml of 2.5N sodium
hydroxide solution previously saturated with bromine. ﬁhder these conditions,
the carrier-free radio-manganese, prq?umably in the tetrapositive state,

is quentitatively carried on the ferric hydroxide precipit&teﬁn Chrbmium_

and vanadium are retained in the supernatant. Two additional reprecipita-
tions were made to insure Qom?lete ggpqrationu _Thg fbfric hydroxide was
washed, dissolved in Qg hydrochloric gcid and iron was extracted with ethyl
ether. The solution of cﬁrriqrufregl;@dio;m&nganese‘in Qy hydrochloric acid
va.s evapofated to d:ynéss after the addition of 5 ml of isotonic saline solutim.
The activity dissolved quantitatively.with the addition of 5 ml of vater.

The decéy éurve;was followed for eight half-lives and éhowed & single
period of 6.2 days which agrees closely with the repg:tcdh value for Mh520
Absorption measgreménts in aluminum showed the assigned5 006 Mev boeitron.

The activity was further identified 3& qhemicdl sgparations using mangaﬁesg,
chﬁomium, venadium and titanium carriers. Over 99 percent of a sample of
the activity was recoﬁerbd in the mangesnese fraction.

We wish to thank MrovT° Putnam, Mr. G. B; Rossi and the crew of the

60-inch cyclotron for bombardments and Professor G. T. Seaborg for his

continued interest In this work.

5 Maxwell, Gile, Garrison and Hamiltpn, J. Chem. Phys. 17 1340 (1949)

b J. J. Livingood and G. T. Seaborg, Phys. Rev. 54 391 f19§8)

5_Wu C. Peacock and M, Deutsch;, Phys. Rev. 69 306 (1946)





