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bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
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ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
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GABIA SCALE CHRMISTRY (ROUP

Group 5’?

M. Economides, E. Estebrock, B. F. Joy, A. ¥W. Martin, and R. G. Yalman
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Soegelfic Problems

Bromldes of Postum ‘ 1.0

Postun Compounds Formed in Solutica ‘ 1.0 .0
Analysis of Impuritiez Accampanying Metallic Posium 0.2

Expediting Postum, eto. 0.3
Atcmic Epergy Show 0.3 e
ABSTRACT

The prcblem on the nature of the impurity which acccmpanies some of
the samples of posium which was initilated in Qctdher, 1%81 is beling studied.
An experimental study of the conditions nscessary to produes the materials in
an exciied gasecus phase to be used for spectroscopic amalysss is being mads.

A projected sxperimental approach to navw compounds of postum in
particular these postum compounds which may be formed in solution has besn
initiated. The detailsd report considers future plans with a statemeat of
the work slready begun.

Crystals of red postum bromide were proparsd by treatment of a
precipitate cbialned from postum in squecus ammonia with hydrobremlc acid
ané upon vemoval of the liquid phase. This crystalline product was shown
by comparisen of X.ray diffraction patierns tc be identical with the ved
postum bromide preparsd by reacting postum metal and bromine vepor. A
msthed for the separation of postum f{rom assccisted snlons was develcoped
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which perniis an analysis of these anions without interference from the alpha
activity of postum. Over 99 por cent of the posium was removed from solution

thaut apopreciabls lcss of bromide iom. This protedure is based on the
formation of a precipitaite formed when the bromide of postum is treaied wiibh
dilute ammonium hydroxide. This precipitate of postum and hydroxide was
removed Dy filtration using a mievcecentrifugel filter, Figure 1. Two separaie
preparaticns of red postur bromide upon analysis using this method gave a
bramids %o postum ratio of 3.94 ané 3.90 respeciively, corresponding to a
postun bromide formula of WBr L

DETATLED REFCRT

Analyeds of Impurities Accomcanyving Metallic Postum - A. W. Martin

The projected workl on an sttempisd analysis of what lmpuritiss
accompany some samples of postum is being continued. Guariz spectvescopls
tuties similar to those previously dssceribed, Figure 1,™ have besn consirucied.
A discusaion with Donnld Beasscher suggestod the need for an experimental
Invegiigation of the conditions necessary to obialn the materlals used 1n thaos
guartz tubses in an ezcliied gaseous state. The pressurss vhich may be used
with ths slecirical scuves of excitation is being investlgaied. The Blectronics
Section 15 cooperating in suppliying the usedsd excitation svurce. To date thres
excitation scurcss have been trlad. The last zource to Yo tried gives swas
promiss of meeting vequiremsmis,. A soon ag this electrical source beconss
avallable ouperiments will be 7un in order ¢ deotermine optimum comélticons for
cbtaining the materials undsr comsideration in an exciisd gosecus state.

Pogiun Cempcunds Formed in Sclution ~ B, Zstabrook sad B, G. Yalman
Two exporimonial procedurss will be used to study the sclution zhemisiry

of postunm. The firsi method will be to study the precipitation of postum with

oiher elamenis and 10 detormine whsther Oy not true isomosphism cecours. Larze

crystals of host ceompounds will be prepared from pogstun containing soluiions.

Radiograms will be mads of these cxystals to dstermins whether postum is hster-

ogenecusiy or homogenocusly dlstribuited or whsther it is perferentially

adsorbed on a particular growth plan {internal adscrption). At the same timo

postun will be co-precipltated with varylng amouuts cf the host compound in

order to determine whather it is carrvied in z logarithmic, linear or unrelzied

ratioc. n this way it is hoped that the s0lié phass chemisiry of posium csn

be studisd and that the valemce of postum as well zs its coordination mmber

will be determined under varylng conditicms.

Six normal hydrochloric acid and one and cne-hzlf norwsl nitric
zeid will bz the first solvenis used in this study. The experimental 5
procedures will follow those descrited in Applisd Radicchemistry by Eahm.

e
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The second procedurs will be to study the exchangs of postum on
cation exchanges resins. The theory and procedurs L0 be used have bsen
discussed by J. Scimbert, Ion Ezchangers.

C - From this technique 1t is hoped that information will be chiainsd
concerning the valence as well as the formation of postum complexes under
- varying conditions. :

Fork Eas boen started on methods for praparing crystals of the
following compounds: ‘ ' .

Pbclz

T™hei, ° (2 )EEO

4
MgBBi(ﬁOB)(, " 240,05 Mg fe{NOg), © 24E,0

Prevaration of Postum Bromlde from Hydrobremic Aeld Sclution -~ B. F. Joy

The precipitate of postum in emmenium kydroxlide obiained froum
preparation B-4t and containing syproximately 0.5 c¢. of postum was dissolvad
in fifteen lambda of foriy per cent hydrcogen brcmide sclution. The resuliing
orange~Yad solution was evaporaited to dryoess by paseing a currvent of dry
mitrogen cover the solution at woom tempexaiture. Hed crystals in appesrance
identical to the rod postum broside preparsd by veacting bromine and metalliilce
postum wers cbialned upon vemoval of the liquid phase. Thesse ved crysiels
were transferred into sn E-ray capillary by dlgiillation undsy a vacuum. AR
Z-ray diffraction photograph of these red crystals taksm by R. E. Brocklehurst
showed the same pattern vhen compared with ihe patiern of postum bromide
prepared from bromine and metallic pestum.

Using the valence of plus four for postum in posium bromids the
followlng cycle of reactions are indicated as taking place.

1. Q+ 2Br, N apr,

2. QBré + x:sizo—-}QOg ° tzO\Er + 4HBr{aq)

. N evaporate ,
3. Q0y* X0 + 4HBr{eq) YIRS, gy xago’%\

QB y ie the product in both reactions (1) and (3).

+
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Prevaration ard Guantitative Ana}.gsi’ of Postuwm Promide - E. F. Joy

Separation ¢f postum from bromids ioms in postum bromide using
dilute aquecus amnonia was first tried in propavation B-3.™ Renmoval of the
bromide solution by means of a pipette was not entirsly satisfactiory dus to
the continucus stirring action of gas bubbles liberated in the solutioen. :
¥ashing of the precipitate containing fragments of the crushed Pyvrex
capillary iz the centrifuge coms was difficult. Se’paration by filtration
using microscale tschniques 1ed to the constmcuion £ the centrifugal
fiiter shown in Figure 1.

' Thres preparaticns {B-5, B-6, and B-7) of red postum bromide were
made by reacting postum metal with bromine, A microfilter was first used
in the amalysis of B-5, howevar, this sample had been prepared in & cone
shaped reacilon tube which made rescessary an added transfer of sclution
and precipitate from the reaction tubs to the filter. Preparaticns B-6
and B-7 were handled by the procedurs givea below.

The prepared postum bromide contained in & sealed thin walled
capillary (1 ma. dia. =a. 10 mm. long) was calorimetered and the postum
content determined. The capillary containing the postum bromlids was
placed in the microfilier covered with 100 lambda of 0.1 normal agueous
apmonia and then crushed by means of a2 small glass rod. Upon completion
of precipitaticn by the aguecus armonia the liguid phase was collected
in the lower part of the centrifuge tube by centrifuging {about one
mimite). Rinsing of the glzss rod vsed in erushing the capillary and
five washings of the precipitate vwas made with twenty lambda poriioms
of water.

The centrifuge tube, Figure 1, was scratchsd with a fils st
point A and the upper : soction cracked eff uging a hot glass rod on the
{ile scratch {o make the crack-off. The lower " seetion ccntaining the
bramide solution served as & titratiom ¢ell in a potemticmetric micro-
titration with 0.05 pormel silver nitrate solutica. Thirty lambda of
1.65 normal nitric acid was added. After titration of bromide ion content
the solution was checked for postum costent by calorimetry. Teble I
sumnarizes the quantitative analvs:is of proparsd samples of red postum
bremide. ,
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' Postum
Postum Bromide Io Postum in Removad By

Sample Calorimetric Potezr’ciomwic Ratio Titrated Filtratiem
Number Micromols Micromols Bz/@_ Solution C. Per Cent
B-5% 0.257 0.858 3.35 0.015 93.8
B-6 1.145 4.512 3.94 C.0008 99.9
B-7 0.827 3.227 3.90 0.0069 99.1

*The value for Br/Q ratio in B~5 is probably low due to the exira
soluticn transfer nesded, also to the larger volume of ths reactlon tubs into
which bromins vapor cculd escape, both factors lsading to a low bramide ion
value.

Semples B-6 and B-7 give values of 3.94 and 3.90 for thes bromide icn
psT postum atom ratic and within limits of experimential error show that ithe
rod postum bromide hes a formula of QBr,. This formula of OBz 5 is analogcous
to that of the higher chloride of postus, QCl,, already established.*’? The
data in Table I also shows that for the proceéure used over 99 per cent of
the posium 1s removed by precipitetion with aguecus smmonia from the postum
bromids in solution.

Additional analyses of preparaticas of the red postum bromide are
planned in order to confirm the bromide ion posium ratio which has been
cbtained. In addition; it is planned to vepeat the titration of free acid
formed in the hydrolysis reaction of the rad bromide, modifying the method
to a back titration procedure, adding a known amount of hydroxide, filtering
caut the precipitated postum and then titration of excess hydroxide with
standard acid.,
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