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reflect those of the United States Government or any agency thereof or the Regents of the
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“on Jamuary 24, 1966, consisted of ~500 ng of Es
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We report here the first observations of the absorpt on spectrum of

-

" Bs3*-in 3-6 M HCL in the wavelength region 3200-6500 A.

Material
The einsteinium used for the first observations of the Es3 spectrum

253,'which had been purified

. on January 17-2k, 1966, by a series of standard cation ion exchange separa-

tions: an O-hydroxyisobutyrate column, a 2 M HCl clean-up column, a saturated
alcoholic HCl column, and a final 2 M HCl clean-up column.

Confirmatory experiments recently became possible, as a reéult-of the
avallablllty of ~2.8 ug of Ls, hav1ng the approx1mate isotopic comp031t10n
57.5% E 253 ang 2. 59 52O, '

Tnis sample was isclated and chemically purified at Oak Ridge National

Laboratory by a LiCl column, two high-pressure O-hydroxyisobutyrate columns,

and three clean-up columns.

. ' Spectra

All spectra repdrted here were run in 3-6 M HC1l solution; solid

. material was present along with the elnstelnlum when the first spectra were

" taken, bul was ‘absent in uhe conflrmatory runs. Spectra were'taken at Es

%
Chemlical Pechnology Division, Oak Ridge National Laboratory, Osk Ridge,

Tennezsee.,
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~concentrations varying from about 0.03 M to about 2 M, and in solution volumes

.'v N . .- . : . Co .—."
ranging from about 60 nanoliters down to about on¢ nanoliter. In the recent

confirmatory experiments, two sets of spectra were taken: a) using about cne

tﬁifd of the materialfas prepared atibak RidgeiNaﬁidna1>Laboratory and b) using -

abéut half df the material within two hours of repurificétion by cation

.exchange with Qﬁhydroxyisobutyric.acid és‘éluting.égént, followed by a 2 M HCL-

clean-up column. | |
In‘genefal, péak poéitionsibn the charts weré marked.and read inde- - _,lf.,“ {

- pendently by three diffefent 6bservers, and the reéults averaged.

Absorption Cell

The micro-absorption cell (1) employed in this work was'develbpedvf ‘
especially for use with the Cary Model—lh Recofding‘SpectrOphotOmeter,Aén-
extremely limited quantities of the heavier actinide elements.

Its general construction is indicated in Fig. la-lb below:

1 Light to photocell . ‘ t
i Light catcher pipe . TTo phototube v
. N [
Es solution SRR ) .
& —Gap O.8mm . o o _‘.‘_
i . . -—Zeiss Achromat - . ) 13
L.ughr entrance pipe Heater UV-Kond 08 . {
007 mm diom Pump_ | __ condenser : : -

"- .
Al coating = @ ‘

__Quartz ball Pump:‘quartz tube
; L Qu
Lo mm diam  Pumb. GO g

Zeiss ultrafluor
UV objective

|
with 3M HC! {
T Mﬁgﬁc’:hi;omonzed 34mm-  focal A
. length quartz lens, i
Section A o . T I8mm diem i
' (a) ’ - Monochromatized light ) .
from Cary source : vE
4 () :
: . it
XBL677-3508 { i
. .. - - L :
1
Fig. la-1b i

Microabsorption Cell ' . S
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In test rune prior to the elncueiniwm cxpe“xmgnt“, chOLLun, LnuLLry
‘3

+ . . \ - . e .
of N&° were obtained in tnc*wavelengun regicn from 2700-15,000 A; peolc

having molur absorptivitics. 20.1 were readily detected.

The microcell design used by us possesses importunt technical advon-

tageé over the capillary cells usually employed with limited amounts o material;

the very high concentrations of the absorbing species of interest minimizes
the importance of background abeorptlon by other species added to “ul.u‘in
acidit y, ete., while the large frece surface to-volume ratio of the zrall
dropiet of solution allows rapid diffusion of radiolytically-gencrated gases
and prevents supersaturation and Bubblihg. Watecr loss by eyaporatioﬁ and
radiolysis may be readily rcplenished by puaping.

Thé chief problem associated with the use of the cell is the necessity
for prccise optical aligmment. This wa; sblved by providing externaily acces-
sible screw controls for adjustihg the cell carriage after insertion into the

spactrophotometer cell compartment.

Procedure

Einsteinium in about 1 pl of 6 M HCl was drawn 1nto a clean oquariz
cepillary pipet (held in a micromenipulator), expelled to form s drOpletvon
thc‘out31dc of the pipet tip, allowed to evaporate to olume'of about 0.05 ul
andé truanslerred to the éap between the entrance light pipe and catchor dipe.

" Mac ceil was then closed, sealed with "Apiczon Q" and the scaled coll attached
10 & nolder which was iﬁserted into the light-condensing and collecting system.

Lt the bbginnxnn and end of cach speclral sweep the drop dianeter was

A8

monitored with a microscope fitted with an ocular micrometer. Drop dizmeter

- il

v

were cuzily maintained in the UV and visible regions of the spectruwa, but the
nesilng eisocisted with infra~red scunning cuuzed repid evaporation of the

UG
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‘nearest calculated levels are 880 am
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L Results and Discussion

In this preliminary paper we rcport only the most obvious foaturez of

the spectrum, seen -in-all three camples examined, and reproduced at least six -

times. These peaks are listed in Table.l.

TABLE 1

_ Absorption Peaks of EsS' in 3-6 M HCL Solution

‘ Peak-Pésition a) " Remarks

3625%25 | |
3760%30 - . prominent

© 4230£30 ' . most prominent

- 4950430 - o '_2 prominent -
529620 | :
5625230 _ . , o
6050%50 ~ very broad, weak

Molar absorptiviﬁies of these peaks are small, of the order of-fivevof iess

Peaks at wavelengths below about 4500 A appeared as shoulders abovevavgéneral

V
absorption which increased strongly with decreasing wavelength. This back-

ground absorption may Ee due to such radiolytic decomposition products as

CL,

50 H,0,, cte.

In Fig. 2 we present a comparison between the observed low-lying energy

, o . .
levels of the Sflo (Es3 ) configuration and those calculated (a) by Fields,

Wybourns and Carnall (2), using hydrogenic wave functions and a value of the
Slater radial integral F2
ferent velues for Fz and {, and including the effect of configuration inter-

action. The root mean squares of the deviations between the observed and the

1 1

and 416 em ~ for the results by Fields

et al. end Conway, respectively. Clearly the calculationz by Conway are in.

N

betver ageeement with the experimental data presented here.

and the spin-orbit coupling constant,.f, extrapolated

rox data on the lighter actinides, and (b) by Conway (3), using somewhat dif-
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3+ , '
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Observed and Calculated Levels of Es
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