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ABSTRACT

Element f!? was first produced in December ]949, by the t~om-

bardment of americium-241 \vit h accelerated alpl]a particles. This new

element was l~amed berkeliurn (Bk) after 13erkelej, California, the city

of its discovery [Thompson, Ghiorso, and S~aborg. Phj’s. RCV. 77. 838

( 1950); 80, 781 (]950)]. in the 36 years since the discovrry of Bk, a

substantial amount of knov,ledge concerning the physiochemical prop-

ert ies of this relat ivel~’ scarce transplutoniuul element has been aquircxl.

All of the 13k isotopes of mass numbers 240 and 242 through 251 art’

presently known, but only berkelium-249 (~- decay, 0.12S McV, Illz =

325 days) is a~’ailable in sufficient quantities for bulk chemical studies,

.At_mut 0,7 gram of this isotope }Ias bmm isolated at the HFIR/Tl-111

Complex in O~k Ridge, Tenncssep in the last 18 years. C)ver the samr

time period, t,hv SCWI(’ of cxperin)ent, al work using berkelium-249 has

increased from the tracer level to bulk studies at the microgram IPVPI

to solutmn MId ~olid ~(atr investigations with milligram quantities.

Extended knowledge of th~’ ~)}iysicocl~err)if:al bvhavior of Iwrkeliurn

is important in its own right, lwcause Ilk is thr fir~t membpr of the

second half of tl]~ tict inide series. 111addition, such information s}]ould

mtihle morr accurtit e vxtrapolai iorls to t hr prw-licted behavior of heavier

elements far which cxpcrimmlt al st udim tire sevtwly limited by lm-k of

mhterial and/or I)y ivtw~sv radioactivity,

I



The ctmmislry of berkelium, with emphasis 011 solid state and solu-
tion properties, has been reviewed. Areas where experimental data are

lacking have been noted.

SLJMMARY

This review has been published i~l extended form elsewhere [ J. R.

Peterson and D. E. Hobart, “The Chemistry of Berkelium,” Adt’antes

in Inorganic Chemistry and Radiochernisfry 28, 29-72 [ 1984)]. The

material co~’ered includes the following topics:

Nuclear Properties, A vailahilii~, and Applications

Separation and Purification

A t ornic Propm[ iris
Afetalfic S(atc

Compounds

So]u[ ion Chernis fr~.

Col]clucling l?cmarks

KIIou’lm~ge of the stabilit}’ of the ~’arious oxidation states of an

clelncr]t is flll~danlen[al to the understanding of ils phj”sicochemical t)c-

havior. For clement 97. oxidation states O, 111. and IV are presently

known, The range of oxidation stat m accmsibilv to Bk may be ex-

panded to incude Bk(ll) and/or 13k(\~) by the use of highly complcxing

aqueous. il(~r]a({lleolls-orgarlic~ or molten salt media or solid state m~-

t rices, Thr wwrch for less $~~bl~ fmidat ion st4ites of bcr~eliurn should

IN’ continlwd,
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A significant number of Bk(lll) complexation constants have ben

reported. Although attempts have been made, no stability constants of
Bk( IV) complexes have been reported to date.

Although a great deal of knowledge concerning the physiochemical

properties of berkelium has been squired, further work is needed to

elucidate more completely both the solid rtate and solution chemistries

of this element.
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