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As part of a continuing program at this laboratory to investigate the

. chemical and physical properties of the heavy actiﬁide elements and their com-

pounds, a study of. element 97 has been undertaken.
jiv _ ' To_daﬁe theSé investigations have inclﬁdéd‘solution absorption studies
of thé tripositive berkelium ion and-the preparation aﬁdbcryétallographic chafac—
] ' . terization of the berkelium oxides? trichloride,.oxychloride,‘and fluorides. |
g .. The most succesful ébsorption expefiments were carried out using a newly—b
: déveloped microabsorption cell,‘consisting of two small (100 u diémetér)-quartz
rods‘between which was plaéé& a ‘small volume of Bk+3 (ag) solution (3-5 nanoliters
if'_. )containing 4 g Bk2u9). A suitably—modifiéd Cary Modél 1k Recording Spectro-
photometer served as the.measurihg devicé} yielding spectré with 15 peaks between
v 320 and 700 mu. The two stroﬁgest peaks observed were at ﬁl? and 474 mu. The
y obéerved spectralbfeatures afe in'eXCeilent agreement with those seen by Gutmacher
-7 j : : . )
et al.l at the ﬂivermore branch of the Lawrence Ra@iation Laboratory;
| An attempt to observe the tetrapositive berkeliu@ solution absorption

spectrum by electrolytically\bxidizing the Bk'S (aq) solution while loaded on the

cell was unsuccessful. It was concluded that the failure resulted from the bulk’
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solution acting-és a reducing medium upon thé tetrapositive berkeliﬁm ioﬁS'formed
- locally at the anode.

| | About 16 pg of Bk2u9 were récovered and purified by extraction from an
agueous nitrate solution with dig(2-ethylhele)orthophosphbric'acia, followed by
stripping of the organic phase with a peroxide in nitric.acid solution. The
aéueous berkelium solution was then further purified by:staﬁdard ion-exchange
techniqpés. Mass analysié determined total cérium and'neodymium.content to be
O.27‘and 0.06 atom per cent, réspectively.

This purified material was absorbed ¢n Dowex 50 (ca. 10 ppm ash) resin

beads of about 200 nanogram capacity each. Empioying'the techniques described
by Cunningham2 and Green,3 the following éeries.of reactions was performed to

prepare the indicated berkelium compounds:

. ‘ HCL/Hp0
. . Lol
Bk loaded air BKO Ho -Bk203 ggéggg BkCl3 NgoggésleerOCl

resin bead -1200~C 2 600°C

The fluorides were prepared from the oxides by reaction with HZ/HF mixtures and
. . 2&9)"

F2 gas; Several independent samples (all containing > 95 atom per cent Bk

of these compounds were characterized by-use of X-ray powder techniques. BkO2

exhibited the face-centered cubic (fluorite) structure; Bk203’ the Mn203—type

body-centered cubic structure;‘BkCl3,'the UCl3-type hexagonal structure; BkOCL,

the PbFCl-type tetragonal strﬁcture; and BkF3 appeared to exhibit two stable

modifications, the YF_-type orthorhombic structure and the LaF3-type trigonal

3

structure, the latter one being the high temperature form.
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v Coxnparisons- bet\.ueen the lattice parame‘;er's‘df‘ ;chese_ berkeliu_m ‘compounds
and other similar actinide vcompounds consist'en’g-ly_ vvsh_o‘w_ evidence of the so-called -
"actinide conﬁractioh." Similaf comparisoné fo co:respondiné lanthanide compounds
and the behavior of the bérkelium-fluorine systém-p}ovidé additional iﬁportant

evidence for the continuing rere-earth-like character of the actinide elements

beyond the’ point of the half-filled 5f subshell.
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