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Mﬂtallic enmop&m and ybtm"bim diﬁ‘w mrmm& in melting pomt and
beat of mporization fromtm other rare wthmtm ay seen zn'rable I (1)’_
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Materials
A. Buropium Metsl. _
 Metal samples obtained commerelally proved to be spectrographically
quite pure with respect ¢o ccathmn‘ic impuritiea ut showed Mcmacopic inclusions
" of & fine reddish-trown povder rendondy scattersd throughout the suple. The
nature of this po’wazr is wnknown, but it remdered the meotal unsuitadle for ‘
calnrimetry A sample of satisfactory meml - kindly furnished by Frofessor
‘-?mnk Spedding, the chemical purity data for 'lﬁﬂ.cl‘x s glven 4in Table II. |
The samples were cut and clesned in a dry nitrogen atmosphere produced
| by botling 14quid nitrogen and cubsequently passing the gas through a trap a%
»_ nqum nitrogen tweratm o remove wa'mx- ami tarough o copper wool mrnace
at 6oo°c to remsve mgm. i
: A pyrex cap&llary niugzod with Apie:m W wax plerae& with 1 an W vire
vas inserted into the hulb along side a wax coated bead in the mekofthe!mlb. ‘
The buld vas mw by hegting the peck with a hot wire. ¥hen the hulb had .
cooled, wawmawwmdaumﬂgmmm-mtermem mw.rom
| stuck 1in the wax in the n@ckaz'tmwmtapmmt ito loss. Ttmzthewaxplug

. in the capiliary was quickly resealeﬁ with a fine point hot wire; the multiag .'

welgit loss and uncertainty wns 3.4 + 0.3 ug. Welghings were done on @ quartz
fdre torsion belance (Rodder Midel E Microtech Services Company, Earkeley,
: calti‘oma) censitive to 0,05 kg -

| B. Buroptum Nonoxide. | | .

| _ The msthod of prepar&ng europim monoxide was ansentiauy that aim -
by Matthlaa et. al.( 2) axgapt that the conteiner vas a tantalus crgai’bln wvith
& close fitting cap. - The eurcpdt metal and curcplus sosquiczide, both 99.96




with ldtarature values.(??‘m | L _
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pure, vere combined 4n tho crueible. About 5% stolchiometric excess of metel

vas used to allow for ecoRpe eround the cap. The crucidble and contents were
carefully outegassed apd then hoated to ~1550°C for about four hours. Spece
traamhie, stolehiomstric and x«.w amlma of. thia prep%muon are aiven : |
in Table III. 'm:e lattice porometer of the nonoxide 4o in reawnabm ammt

Bolutfons of HC1 wore prepared from analytical grade reagents. 1‘ :
golutions md for tho heext measurenents on"mmpim netalm 0.1 B ‘m:.
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The calorimster i essentially the same ag bas boen deseribed pree |
- viously, () excapt fcr a aismlficm mpmwmt in the ealibmuon eircuitxv.
The heat camniw is appraxinately 9 calcrias, and the tmgemm aensitive |
1ty sbout 1 x 207°0; thathwmallaekaaamdulmisﬁxlO”smin ', Tne
calorimeter chazber was thermostated at 25.00°C but due o stirring, pover
input to the bridge, m.,mamstmmmrmmmmm _
of & dagres higher, mmmtmm«mwewwwmmw“ |
Lulbs ws deternined by hroaking several bulte contaiving @ small ssount of
' unter, snd was found to be (G ¢ 3) x 207 calories Buin™, This correstion ' . |
 and the corrections Mmmtwfmmﬁmhyaﬁm)ofmdrymm

the tulb and tha hydrogen avolved from the mt-a]. wore az;pliad where nemssry‘. -

i

The heat evolution ves slveys qumplete within three mmm:; L i- n ' * |
A potential divider iz the thermometer eiroutt permttea the temgera
ature change in the calorizeter to be recorted duriog the resctiom. Thus -
accmte corvections for thermal km could he computed. Caubrnting heut
mputs om the order of 0.3 to 0.4 ealorie were repro&;eibla to % a.r,s
| mreb!gmtalmlﬁmlgnmawtmce check. 'mawmmm

L gzmznmmwﬁmwwﬁanammtﬂthtm ﬂmof

S 113302 ¢ o.ota. xm,/mm mvmma by smam and wmn ma mich ‘bigger

; acate, (5) .
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CC 7 uwIrs, AUKILIARY THERWODYNANIC DATA AKD LTS OF BEROR . 0

We have taken the ealorie to be squal to'_:h.who 'abanmté Jauiea,
' the experimental ltmita of eryor:are:

for the 955 contidoneq dnterval. i . L.
. Thouh our heat messurements wore made ot o few teiths of o degree .
- above 298,36, they nre the same op 298.06K valuos ithin experimental -
" of Chenton) Thermdynsate Properties” U.S, Buresu of Btantnrds Clrewler 500 1.
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RESULTS ASD DISCUSSION
The expartmntauy obaervéd Ma%a of acluucm of eurcpima wtal are
sabulated in Table V. | : ‘ s

The eamrimw reactions involved wiwre t‘m soluu.an m aatarated
with oxygen gae are cmamemd to bax(é)

o

Eu+ 2" - Bu“ * 112 ¢ T - (i‘)i :

CoEM e B eybo e B a2 B0
ar, for the _tot‘al reaction: =

m" SE * Iﬂ‘ 0" “’ E“H + 1/"’ BEO + ua +

| mm 18 319" “h* metm reaction for ttm exidstiog of En
R W
But in considering the relative reaction rates, ve have found that the former -

.mmﬂon 16 much faster than me htter. Samples of mtal. dissolved in argon - .

v ﬂush@d mﬁiu show M:rons absorptim in tho nltraviol.et, whne si.mnsr aamples B
'. in an axygen nnshed media show no anch abaorpzs.on. Depexuuna on the de@'ae |

- ~ of argon nuahins, t.ba absorpuoa bas persiateﬁ to & measurable extent for

' mmmw twvo houra, valle the heat e\'olution in tlxa calnr:lmtric mas- . ;.'

| .wmntsmmmplminabmtbljammea. .'

n gddition, the 5, aas mlut‘ions from’ exym saturated 0.1 4 ml » ‘
) ﬁoluuoua usmg Ia &nd m mtala aave ml.e mt&os of 1-55 and respeet:lvoly.,
Thus the calorimster mactim 16 best defined by Eq. (3)., |




[ T P

o If ve neglect the slight change in the composition of the HC1 aoiution ’ ,
'w_ due to conamnption of HCJ. in the diasolution of the metal, and approximate the |

state of infinite dilution by 0.1 N xc1, ve calculate for
2:*3(aq) 4 P, o a- 130.b £ 1.0 kcal/mole. Y e e
e ey T R
9 5yt R
With entmpy estimtes from Montgqnery tha value tor the m -« Bu“ - B
patential, (@) and our value for the heat of formation of Eu 3(au;,), we calculate
AH = - 115.7 kcel/mole. ' -
. rEu*e(aq) ‘
experimental]y observed heats of solution of Euﬁl o2 8¥e ta'bulated .
in Table VI. _4 o
" Samples of Euol op Were single chunks of approximately 500 ug mess. _"jf"f )
We bhave treated Euol 02 as an idesl solid aolutian of Eu20 in Euo, although ‘4
this ai_most certainly is not correct. The solvent vas 1.0 N HC). eince the
o disaolution. was faster than in 0.1 N HCi. The reactions 1nvo:'l.ved ai‘e: C N ‘ :
.. : Eud *Q.C21 Bupo, +'a.126 n“’_,.-. Eu*e + 0. oua Eu 3 + 1. 065 neo )
S 2*2 + 5 4 0. 2502 ) +0.5 nao o ’j’»: (7)‘,’:

" end for the. 'total reaction:

‘ I |  Ew ¢ 0. 021 Euao + 3.126 x + 0. 2502 -1, ob,a +3 + 1. 563 nao (8)

v The correction to the 1nﬁnite1y dilute state can be approximted from .
- - the data on the heat of aolution of 1"uC.'l.3 obtained by Westrum and Robinson (9) RS

1 . Extrapo]ating their data givea a difference of -1 5 Kcal/mole between 1 00 N HC’:L 3

and Anfinite dilutio?., Applw'mg th:ls to ou.r data and calculating as bei’ore ’ _1..',5'

ve ﬁndx
e v .
" ) ‘f
"l S
§ . .
L
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nucuo.oalm@om) e e
| . Toe heat of formation of Bu0 is then the u@at of fqrmtim of B0 « o.cm
maas nisus 0.02) timas the mt of formuntion af 3&20 (10) m: '

A, 51535+ 0,021 x 39k

fﬁ\x@(c)_. LT e o v

'xhe heat of tmatim of Eu‘*B(aq) ia Bomo 30 Koal. mm pos.ttive thm
the heats of forvation of tho adjacont elemonts 86" and Gd 5 | EEE A ST
The atnmdc vnlmxee of the ‘potal is similar ta that of Ba, rathm' t"m\ f‘:;‘-'.l,’.‘;

L

_ II&a w G4 and $t8 magnetic x 19 Ca 7.;1.2 B.u., wamapcmﬁing to tha M7
) mﬁmxmticninthamtalmtme. e e

n | For the majority of the rare emm, tha mm of :omuou ef ts'

B tripositive tons docrease Uoearly vy about 0.8 Keal per atmﬂ.c: mmber.7'?'5-, ‘

,eaca of these clmta the torns m the ch.-m eym

o N 3) SR
n(e) -U-# R(s) .LL;. ﬁ*s(a) + 5@" ﬂi—“ H’s(aq) + 5/9 Hg

.‘“mtmwmarlymamvalm mtmction(l)farmzamhlxm c
1088 positive than the average beate of subliation for the other “typleal” . s
- rare earths, mmmortmmeemmonmta usm}sxca:!smm i
positive. licnes, the m of the ﬁrat threa mnizatian pot.entials for Eu S
‘gust de sbout T4 Kcal w 5 50 em. mm-c poaiﬁ.vu than the mraga tcr m typtcal
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Tabl.e IX. Asalysis of mropium
.+ {results expressed as $

“m?‘

Al < 0,03
B < 0.0}
Ca < 0,01
¥ < 0.0%
Ca < 0,1

Dy < 0.05

Fe < Q.Ql

LT . .
f . . .

ca < 0.053 . -

| Bo < 0.05
' 1a < 0.01

S meon

P05

\'..H 1l

L
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L ToMe XN, AslytewmBOye 0 .
. (resuits expvosged as $) oo
M<00L T 0a<0.05 ¢ <00 B0 w<ol
Ca<0.0h - la<0.0L - ¥a<l . fa<0.00 <00l
Fe< 0.0  Mg<O.0L
tote , L o
. omamiom "
T 020 0
R W05t
X-Bay analysis: MeCl structore type m= SR .
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' Table VX. Heat of folution of Fud « 0,021 Bu0, a1 ¥ED

Medtum Be*? olertty

EC 1.0 §
Zat. with

61 x 307

o w ;‘ _.‘;fﬁ w87.5 ¢ 0.7';
6306
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.





