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USE OF RADIOACTIVE TRACERS FOR SELECTION OF RARE
EARTH PRECIPITANTS AND 1GNITION TEMPERATURES*

N. L. Smith, E. S. Delucchi, and P. T, M } §
Nuclear Chemistry Division, Lawrenca Livermore
. Laboratory, Livermore, California, USA.

ABSTRACT

We have found variations in the specific sactivity of ig-
nited radicactive-labeled rare earth oxide samples. The var-
iations appear to depend on the precipitating agemts and
temperatures. Using verious precipitating agents and
different ignition Lemperatures, ssmples of 98y~ 1681~ ang
173,174 y~1abeled oxidss were produced from stock solutions.
Observed specifiz activities were compared to the known spe-
cific activities of the starting solutions. At 800°C igni-
tion temparatures, errors of 6% to 7% can be obtained for yt-—.
trium precipitated with 8~hydroxyquinoline or smmonia. Thu~-
lium and lutetium quinolates and cupfarrates ignited at 800°C
are in error by 3% to 5%. Our results show that temperatures
in excass of 1000°C are required for complete ignition of
rare earth quinolates, cupferrates, hydroxides, and chlo-
rides.

INTRODUCTION

Expariments are being done at Livermors to determine
optimum conditions for precipitating and iguiting some rare
earth elements and ytiriuam to their oxides.

The_possibility of conventional gravimetric rare earth
assays1,2,3,% giving incorrsct valuves was first noticed with
yttrium. lawrence Livermore Laboratory and Los Alasos Scien~
tific Laboratory radiocheaists independently became aware
of the problem and came to the same conclusions as to the
causes.

*ork psrformed under the suspices of the U.S. Department of
tnergy by the Lewremce Livermore Laboratory uadar contract
nwimber W~7405-ENGC—43. :
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These two laboratories use 88Y 1u their mclaar device
diagnostic work. The radioisotope is mixed with a kmown
amount of stable yttrium carrier, then various purtfication
steps are performed to remove intcrfer:lu radiocactivities
and rass contaminants, and finslly the “°Y-labeled Y. 4 1s
radloassayed. This type of procedure has besn used for many
years. Recently, however, the development of Ge(Li) pulse~
height~analyzers haa pernitted 88y counting of solutions
containing many other radiosctivities, without the meed to
purify the yttﬁéy Fraction. Whan the 88T coggent of puri~
fied, ignited O samples was compared to Y counted .
directly in solul: on with no purification, the oxide
samples gave 5XZ to 10Z lo#er values than direct counting.

After exploring several possible causes of the dis-
agreement, the major source of error was found to be pre-
cipitation=ignition variations.

EXPERIMENTAL AND RESULTS

High-purity yttrium metal, and thulium and lutetium
oxides, were used along with added radioactive tracers to
Yrepare three stock solutions. One contained ®°Y, another

8Tm, and a third solution was 7 -17I’Lu all with known
amounts of tracer and carrier. The spec:l.f:lc activity
{atoms of tracer per milligram of carrier) was therefore
known.

We used various preg&pitant nd differenli igg;zion
temperatures to produce Tm O , and Lu O
samples for counting. Table % shows the sample prepara—-
tion Elow chart.

TABLE 1
SAMPLE PREPARATION FLOW CHART _ 1%
Stock solution aliquoss
" ' { ‘ ° " i
$-HQ Oxakie acid NH,OH Cuplerron ¢
NH,OH
(pH &) (pH 5} {pH 8) (M 5)
Fil‘tu
H,0 H,0 H,0 H,0
Wah Vhih WT Vioh
Dry Dry Dry Dl"Y
116°C 19°C 110°C 20°c
Ipnits tanite Ignite lomits.

oo

VWaigh, meunt, coum

rey




by

Table 1II shows experimsatsl conditions and results for
yttrium ssmples.

- TABLE 1I

YTTRIUM PRECIPTTANTAGNITION TRMPERATURE RESULTS .
{PEACENT OF THEORITICAL SPRCIFIC ACTIVITY) =

MCC SO 1000C  1IC  12PC 120G

:ua..u-. S19%  MITAL MOX M SN -
Oxsbicssid  907% 1083% 998% 002X  99A%  100.0%
NH,GY B T M N m - .
Cuph ~ - 9. - - 85.9% ‘i
’ 30 mins at tampersturs i

During tie time of the 381 disagreement, we wers pre~
cipitating yttrium with 8~hydroxyquinoline and igniting at
800°C for 20 to 30 mioutea. The results shown in Table II
explain the 52 to 10X discrepancies we had noticed.

Gur conclusions for yttrium are that precipitation with
oxallc acid and ignition at 1000°C for 30 minutes is satisfac-
toxy. . .

Siuce other rare earths may be affected similarly, we re—
peated the work, using thulium and then lutetium radioacrive=
labeled stock solutions. Table III shows our results for
thuliua. No marked low rejultas are apparent for thulium as
there were with yttrium.

TABLE 1II

THULIUM PRECIMTANTIONTION TEMPERATURE
RESULTS (*ERCENT OF THEORETICAL .
SPECIFIC ACTIVITY) 1]

S -

Fisher
ROFC 10N NOOC 1/OC buceer

quinoline  §73% SR4E DM - 7.0%
Oxplisssid $89% PIO% 993X MM -
Cuplorvon . S53% A% 7X NN 975%

30 ming & wpersture

-
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Table IV shows lutetium results. These data ghow a
definite: temperature dependence, requiring ignition tempera~-
tures of more than 1000°C to approach s comstant specific
activity. Where ytiriwa and thulium oxalates produce analyt-~

ic quality oxides at the loucr temperatures, lutet{um oxalate -

igniticns gave slightly lov rasults from 800°C to 1250°C. )
This is unexpected, and will be verified as soon as possible.

TABLE 1V
LUTETIUMPRECIPITANT-IGNITION TEMRERATURE

RESULTS (PERCENT OF THEORETICAL | .
SPECIFIC ACTIVITY) - L%

800°C 1000°C 1100°C 1250°C

8-hydroxy- -
quinoline 94.9% 96.6% 98.6% 98.3%

Oxalicacid  95.7% 96.0% 96.8% 95.8%
Cupferron 95.6% 96.6% 99.0%  100.3%

- 30 mins at temperature -
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NOTICE
“This report vn u an awcml of work
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