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CAMMA SCALE CHEMIITRY GROUP o

B. Brody, M. Ecoromides, E. Zsbtabrook, B. F. Joy. and
Martin '

Oxide of Postum - A, Martin

A vecuun lipe is being rebulll for use in an attempted
preparabion of the oxide of postunm which may be m_-mci by ignition
of the residue formed when 2 solubion of postum and pitric acid
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zarefully sva po**aw‘:ead Work on this problem was curitailed

due Yo a vascatic icd end a . vislit to the Radiation Laborastory

at Berksley, Cal re is no dstalied wsport on the -propossed
preparation of ostar: from ¢ seludion of pitric aczid and
postum. A3 soon on of bhe vacuum line and apparabus fo

Se used in this s fir ¢ experimental work will be

undertaien,
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Prepargtions -~ il. Economides

Abstract ~ Two p.{zs.secs ¢ bhe ex 1 work on counting
i;echﬁiqae Tnd °vos:€q~1£, ot (..012:‘"' er calibration i“zaﬁfe been comaleted, These
results will apseszr in an inbterin repori.

dg ~ E. Ezbabrook

Tellorina Compoun

2o

Abgtract - & alg‘uicu: Gt n of the tellurium content

of a "-*arf'n..u of telluric zcid cr ysta ~=0,{, c 2&120 ) was made., Usiag
these dste a standard ssluu Lon of 1 acid was prepared for a
potentiomstric oxidation reduction titrabicn sgainst titanium trichloride
&2 the reducing agsnt. Inves tigz‘n,-an of this oxidation reduction methoed
is being mede 2b the present time
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Bregides of Postum ~ E. F. Joy

, Abstract ~ Iﬁvestigatz on of m@ preparaticn and a“aiym.s of
the bromides of postum is outlined indicating proposed methods of
procedure,

Reaction of bromine and metallic postum has yielded Lwo
distinet erystalline forms or compounds of postum and bromine. From
analogy tc the '"enax-aticn of the chiorides of postum thess compounds
formed with bro dne and metallic postum are in all probazbility the
8- and tetra-bromides of postum. Samples suitable for Z-ray diffrac-
tion studies have been prepared u.mi seat to the Z-ray CGroup. It is
indicsted by the Z-ray Group Liat the preparsd bDromide samples show
nghberns which are pew and different from postum compounds previcusly
gtudisd.

in *““esé;ig'a‘oiorz of the potentiomstric titration mesbthoed on a
micro seale of bromide ioa with standard silver nitrate has bezsn msade,
It is proposed to use this tibrabion fz‘sszncd 5 & cuantitative mzaswrs
of bromide ion wresent in the rreparsed samples of bromides of poshum,

Detaliled Fe in
uec:mlque and calibratiocn of Lhs S
been Ccomnleted. The results obtais
in an interim report.

nbel work con twe phases of ecounbting
201 Mowc.. ar»ci ::1 e ccmue*s

The first pnase of this emr;a consisted in checlking Logac.
Simpson, and alrha counters sgeinst calordmetric velues, This was done
by velabilizing metailic postum in 2 guartz bubs, sealing off this tube
and determining of the amount of sectivity opresent by calorimetry. This
quartz tube was broken inbe a liter flask and 1.5 normsl nitric acid
added, Ssmples of this soluticn were p”*x:pux‘e: for uogac counting,
Dilutions of this solution were prepared for Simpsen and alpha counbtlag.
Resulits obtained are presented in the fuvbtheoming intsrim report.

- The second phase of the experdmental work on counting tsch,ucru@
consisted of checking 3impson and alpha counting against g serieg of
calibrated pipzts. 4 ninimom of ten samples was prepared with eac
pipet, These results are treaited statisitically in the interim report,
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4 postun source ag reguested by (ol. Nalmark wa
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ubure Plans - & request for 110 Logac and Simpson
) standards of postum and equilibrium meberials hes been recelved
from the Electronics Section and will be prepared in the near future,

& series of blenk determinabtions is besing run on the cali~-
brated pipets used in the work oa counling technigus. When thesse
blank runs are completed the volumse of thess sans .1pa'c, will be
determined uvsing 2 microtitration method as a mebhod of checidng
the mercury calibration.

Tellurium Compounds - E. Estabrock

Detailed Hevort - A soliabtion of Hohlerts atoeck telluric
acid ez ys’tms {HoTel;, 25%20} was prepared by dissolving crystals
in double-distiiled water. Thie sclution was z:zaciﬁ Lo conbelin 1.9 5""

Zter. Quantitative wnsliysis veing svlfur dloxide gas &
. redu irsg agent indicaled & tellurium co:z_"cmt " 54.30 per Cci‘i‘ia;
7y the telluriun conbtant should have besn "';.,‘Bw Ler
nda»réi solublions of apre ,d.m"'Le 3 Qe nc;..ﬁl. J.s.ba,v"m
and of telluric &ci :
using thess standard

results have not been i 20k, ;

on of ¢ actors enterin g sn oxidation titration

288 and 1 e continued.

i postum were
prapared Uy healbin r : 1 _ gsence of
bromine vapor. These compounds appearsed to bz identical with those

reported by A. W. Martin, Gemma Scale Chemistry Progrsss Report,

May 1-31, 1948, HIu-1 3., In apresrance the compounds formed with
postue and bromine were dark red ( blask when ii’}; guantity) and yellow.
The yellow *‘yﬂ* llirze form was smn r 'ae i fro '(;E’ red crystalline
form irn 3 capillary (22 micron wall, 0.5 mm, dlsmster, by volebili-
szbtlon abt 25000, The -ray a,.f’;mebiv'a ;s&.ct ros of these two bromides
obtalined by R. E. Brocklishurst and L. F. Vassamillieb indicated two

LS

new compounds of postum; however, there has bzen no inberpretation
of the X-ray diffraction patterns.

Investigation of the microtiiraticn method for guantita-
&z*mmms' az‘om_».r;e io.r« alting use of standard silver nitrate
&5
¥

i
|3

1 Was mede. A reference elecirode of

el silver nitrabte was ussd agslnst en slecirode
@35 JEER @Eg 8, A Aty
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of silver in silver bromide, This titration which involves a
precipitation reaction yields a titration curve which is dependent

on the solubility product of the compound precipitated, in this case
silver bromide. Comparison with a similar titration curve for chloride
ion shows that the bromide ion gives a curve with a siteeper sliope and,
therefore, it is possible Lo obbtain a more precise end point with the
bromide ion than with the chloride ion, Caleculations for the titra-
tion concentrations used indicate that the addition of one per cent
of the stochiomeiric amount of silver nitrate at the end point would
show a potential drop of 127 millivolits. In the actual titratioas,
potential drops of 100 %o 130 millivolis were observed and distinct
end points were obtained. Typleal titration curves for identical
concentrations, 2 micromoles, of bromide iom and of chloride ion

are shown in Figure 1. The steeper slops and sharpsr end point for
the bromide ion is potable,

In order ©6 check manipulative technique and the scecuracy
of a microtitration of bromide ion a standard potassium bromide
sclution was prepared, This standard potassium bromide was prepared
from a weighed amount of reagent grade of a thoroughly dried, 170°C.,
sample of the sali. The normality of the silver nitrate solubion
used was checked gravimeirically on 2 macro scale from the weight
of silver chloride precipitatsd from 50 mi. poriions of the silver
altrate solubion. A1l volumetric apparatug which was used was pre-
viously calibrabed. Results of the micrc titration of the pobassium
bromide against silver nitrate are given in Table I,

Takble 1
Standard KBr solution - C.1006 N,
Standard Agi0; solution - 0.05007 N.

_ leromoles
Microliters fierolibers Rr™ Micromoles
of ©of from Br—
KBr™ AgNG3 Titration Taken
199.87 3H.88 1.997 2,011
199,87 .90 1.998 2,011
99.90 10.87 0.995
99.90 20.07 1.0C5
29.90 20,07 1.005

b
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The quantities of bromide ion in the above titrations correspond
to the bromide ion combining with 0.5 c. of postum, the larger
value for postum tetrabromide and the smalier value for postum
dibremide,

FUTUBE PLANS

Of the various methods proposed in Gemma Scale Chemistry
Progress Report, MIM-131, June 1-30, 1948, the direct reaction of
metallic postum with bromine vapor conbains fewer varlables and thus
is under consideration abt the pressnt time,

Outline of Problem

1. Przparation .

&, Conditions, temperature and nressure.
b. chaatlon betra- from énu bromzdeq
¢. Variatlion of bromine to postum ratio,

2., Physical and Chemical Franet ties of Both Tetra- end
Di- bromides —

a. Melting point,
b Boiling point. a
¢, X~ray dlifraction aatao :
4. Crystslline form.

e. Hydrolysis products.

3. Quantitabive Determination of Formulas for Both the

Tetra- and Di- bromidus

a. Direct synthesis; postum by calorimetry. Bromine
vapor by means of pressure messurepents,

' b, Potenticmetric titration with silver aiirate,
postum calorimsirically. :

e, GQuantitative weight measurements makin
balance inclosed in vacuum. This proposed method wi Ll“?enarﬁfon
the results of ez xperiments now in progress within the Physics (roup.
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