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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States

Government. Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-

bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or

process disclosed, or represents that its use would not infringe privately owned rights. Refer-

. 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-

mendation, or favoring by the United States Government or any agency thereof. The views

. and opinions of authors expressed herein do not necessarily state or reflect those of the
R United States Government or any agency thereof.
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M. Economides, E. Estabrook, L. Fauble, F. Joy, and
A. Martin

Fote: Mr, Fauble and Mr. Joy temporarily trausferred to
"y Group.

ARSTRAGT |
Besction of ¥Rr snd KBr wiih Qxige of Postun - A. Martin ‘

&n attempl has besn mads 1o predare a compounst of postm
epalogous to Kpieﬂré A preliminary exnsriment indicaies possible
preparation of bromides of posium and that these bromides are
analogous to the chloride of positum. FPhotomlerographs of twe
erystalline forms of a product resuliing from the reaction of bromiue
and postum are includsd in ithils report together with prosedure usad
to form these crystals, Intesrasdiale compounds wers formsd in the
attempted prepasrstion of potassium postum bromids. These wers (1)

e white residue from nitric agid conualﬁ;nt postum and (2} a yallom
material formed on the Ignition of this whiile residue. Thise yellow

" residus was identical in sppsarance 1¢ the yellow dioxids of posium.
A red erystalline procipitaie rssulisd when the yellor mesidue, which
may well be QO,, wes treated with solution of hydrobromie asid and
potassium bromids.

ratd - 3. Econcnldes

4 The work investigatihg sounting techniaue is contimuing.
That portion of the work completsd ig being writilen up and will
be prasented s Informatlion Paper Counting Technique I.

Lliration of Telluzium Dioxide
E. Estabrook

Investigation of ths use of titanium trichloride eg a
redueing agent to tiirats guantitatively tellurium dioxide has
not ylelded concordani results. A&n effort is bsing made to
determine the best conditions foxr such 2 titration potentiometrically.
Variations in concenirationg, temperature of titration, sleectrode
surface, acid conecsntration, snd degree of agitation ars in suspect.
This investigation of variables in ths titration method is to bs
continued. No detailed rseport is includsd.

UNCLASSIFIED

..3..




MIM-123

UNCLASSIFIED

Victor Lenher, J. Am. Chem. Sce. 31, 20 (1909) prepared
potassium tellurium tromide for atomic weight determinaiions of
tellurium. This salt according io Ienher 1s %a salt readily
obtained in a high degree of purity and ous of the most strongly
crystalline derivatives of tellurium.® For the preparation of
this tsllurium sali of definite composition, the nitrate of
tellurium was comveried to the dioxide by igmition, the tellurium
dioxide was dissolved in pure hydrobromic acid and the molscular
proportion of potassium bromide was added. The resulting bright
red crystalline compound was definitely esgteblished by anslysls
to be anhrydrous potassium bromide, KéTeBré.

Preparation of KQBry anelogoue ito the tellurdum compound
deseribed by Ienher wes siltempled. A bright red crystalline
precipliats resulied vwhen the yellow dioxide of postum was treated
with hydrobromic secid and potasgiunm bromide, however, there ie aso
yot no analyticel data to give the noedsd infermation ss to what
atoms are prssent or in what ratio thege =toms are present in ths
precipltate formed.

There wag no availsble information for compound formation
baiween postum and bromine; therefore, it was desirsble to atilempt
preparation of a bromide. This was doms as cutlined below.
Photomiersgraphe of crysials formed {rox the rseetion of bromine
and metallie progsium are inciuded with this report. <Color photc-
micrographe of these bromide crystels wers made; however, ¢ozies
were notl reprocduced for this roport. A deseripiion of the quarisz
tube containing the two eryetelline forms referr=d io in the
photomicrographe (Figures 1 and 2) is given in the gketeh (Figure 3).

Micerofolls on which postum wes deposited, containing
approximately two units of postum were piaced in a quertz tube
similar to that previously described in ¥ad Interim Report No. 8,
Oxide of Postum, May 14, 1947%, and in particular, Figure 1 of
Ad Interim Report No. 8. Volatilizstion of postum the micro-~
folls under a reduced pressure of less then 1 x 107° mm. of mercury
was accamplished by heating the outside of the quartz tube with an




WNCLASSIFIED

iy
-
N
AN

}

!
w
i
U L}
O
[ o ]
™

480136







a
Loy
L
)
<D
<
o | ,
=
=

ot

3903 30VNHNT 1V

G13IHS S01S38sv

: STIVLSAHD HNOvT8
: ‘2 3¥N913

¥0700 N1 G34-39NVIO0

HdVHOOHIOIWOLOHd

TIVM NONOIW 8E
HILIANVYIO "WN S+°0

A¥VITI4VO AVY —X

1 3WN9I3 _
HdVH49042IWO0LOHd

| 3801 Z1¥YND

a1 wwp

‘G0 ww g

SIHL

30VYNMNI NI NOI 1404

30VNHNI 30ISLNO NOIL¥Od SIH1

— 37v9S 3Z1s 1nd —

SIVLSAYO 3AIWOY¥E 40 38N1L Z1iy¥vNDd

—=¢ 3JHNOII—=




UNCLASSIFIED

MIM-123

oxygen-gas flamse with the vscuum pumps on during heating. The
- quartz tube containing the activity was sealed off from the vacuum
system and placed in a electriecally heated tubular furmace.
Volatilization into the coolex portion {4 mm. dlameter) of the
quartz tube was made at a furnace temperature of 500 to 5509C.
The 4 mm. diameter quartz tube containing the volatilized activity
vas sealed off from the larger diameter quartz tube. This 4 mm.
diameter quartz tube containing the sctive deposit was placed
in e smell tubular furnece maintained at a iemperature of 450°C.
for three hours. Eliminetion of components volatilizing bslow
200°C. was sccomplished by turning the 4 mm. tube end-for-end in
the furnace and removing these more volalile components from the
mstellic mirror st furnace temperatures up to 200°C. That portion
of the 4 mn. diameter quartz tube containing ths metiallie mirror
of postur wes placed in 2 cuariz tube similar to the ouez previowly
described, Figure 1 of A2 Interim Repori Mo. 8, loc. ¢iti. After
. thorough evacuation of this quariz tube, oxygen free dry hydvogen
gas was admitted. The ené of this quavie tube containing the aciive
depozit and hydrogen gas st one aimosphere of pressurs was heated
by mesng of 2 tubulsar furnses ai 200°C. for thres hours. Afier
hoating and upon cooling to room temperalture, the hydrogen gas wee
removed by evacuaiion. That poriion of this quariz tube conteining
the geiive deposit was seszled off from the vacuun gysitem. Final
volatilization of melaliie postum into the capoule eod of The Quaris
tube, Figure 6 of Ad Interim Repori Ho. &, loc. cit., was made
et s furnsce temperature of 400%C. for = period of three hours.

Postum fror the sbove purification gtsps and contained in
ihe quartz capsule was inserted into the resaction end of a Bourdon
gauge apparatug similer to Figure 7 of Ad Ianterim Report No. &, los.
cit. The procedure for following a reaction using this Bourdon gaugs
apparatus has been previously described. Bromips vapor was admitied
to the evacuated apparatus instead of dry oxygen ges as was uszed in
the prepasration of the oxide of postum, A4 Interim Rsport Reo. 8,
loe. oit.

The reaction of bromine vapor over metalllc postum waes
followed at room tempersture for twenty-eight hours. A slight
decrease of pressure from an initisl pressure of 123.5 mm. of
mercury was noted. Further pressure measurements were interrupted
by a fracture of the sensitive Bourdon gauge caused by a drop of
over 15 mm. of mercury in the atmosphsric pressure which occurred
on standing overnight. Although the broken gauge prevented further
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pressure moasurements, the change of appearance of the deposit
formed between postum and bromine could be followed since the
apparatus was a closed system and bromine vapor was in contaect
with postum. It was observed that a dark red almost black deposit
vas forming with the postum.

That portion of the Bourdon gauge epparatus containing the
postum and bromine vapors was immersed in liquid air and broken off
from the remainder of the apparatus. This end containing {the
activity and condensed bromine vapors was immedlately t mnsferred
to a quartz tube (Figure 4) an@ the open end of this quariz tube
sealed. Heatling of the agtive deposit contained in this quartz tube
by meens of a tubular furnace maintained at & temperaturs of 383°C.
to 394°C. voletilized the active deposit which in turn condensed as
a crystelline orange-red to black deposit in the csoler portion of
the quartz tube, that portion of the guartz tubs extendlng ocuiside
and beyond ths furnace edge. This condensed crystalline corangs-red
to black deposit fluoresced in semi~-darkness. An excess of bromine
condensed as a liguid in the cooler portian of the guariz tubs,
considerably removed from the active deposit. After cooling to
room temperature & portion of the excess bromine was removed by
condensing in one end of the quartz tube by means of liquid air
and then gealing off this end containing the condensed dbromine
vapors. That portion contalning the active deposit as well as
some remalning bromine vapor was placed in & tubular furnace zné
heated to 400%°C. A4 erystalline deposit containing itwo crystalline
edges one orenge~red and the other black in appearance was obsorved
{Figure 3). An examinaticn of this crystalline deposit was made
with the aid of a microscops. Fhotomicrogrephs were made {(Figures
1 and 2). The sketch (Figure 3) of the quartz tube containing the
crystalline deposit formed by bromine and postum indicates the
position at which the photomierographs referred to in (Figures 1
end 2) were taken. The center portion of this deposit was too dense
for detailed observation. Figure 1 shows the deposit which condensed
just inside the edge of the furnsce at a furnace temperature of 400°C.
This deposit was orange-red in eppearsnce. Figure 2 shows the deposit
condensing outside the furnace at the same furnace temperaturs of
400°C. These crystsls were black, however, without metallic luster,
and wsre unlike a deposit of metallic postum in appearance.

An effort was made to iramsfer this crystalline deposit,
formed with bromine and postum (Figurs 3) to a tube suitable for
X-ray diffraction studles. After condensing the crysialline deposit
into the X-ray capillary, it was observed ithat severe checking of the
thin walled capillary was taking place due to the activity present.




N w-_.u_M_ﬁ@/x.\-.mJZD 39NV9 NOQYUNOG 40 ON3 NOILOV3YH

‘ww g%°0

G

ey~ > o

[

B e e PR g

- S

ALIAILOV ANV HOdJVA

ANINONEA OG3SNIANOY ‘ SN1ivdvddy

I I TSI I T LTI Tl q«wN R e — .:..ﬁx

[T — ey

s > T S e e o e et ——

11S0d30 3AI110V

T e ————

.o IH IEE v

—— o1

i e < N oA i 2y O T T AN i TR TN e T e

i S
A" At i .

P TRCTMA OCAMIN 3 il  ET 0 55 PO S T

g >

48n.
Z214vNnd v

=% 3JHNOIT —=




MIM-123

Therefore, no X-ray diffraction powder photograph was made becsuse
of danger of contamination of X-ray equipment with such a cracked
tube. Checking of this thin walled quartz capillsry dy the
activity present resulied in brezking of the tube on standing less
than forty-eight hours st room temperature.

Metallic postum as received on microfoils was furthsr
purified in essentlally the ssme manner as alreedy deseribed under
part A of this report. The purified metallic postum was deposited
by volatilization in a quartz cspillary and the amount of posium
deterninsd by calorimetry. This quartiz cspillary was broken and
then inserted in & quartz reaction tube (Fipure 5). Two miliiliters
of concentrated nitric scid was added, the reasction tube placed on
ths vacuum line and sllowed o remain overnight under aimospheric
preosgurse. All activity was dissoclved and there was ne appezrancs
of a precipitete. The pressure was ihen reduceé from atmospheric
741 mmn. of mercury to 380 mm. of morcury. Approximeately ope third
of the liquid volume was removed with 380 mm. pressure snd at room
temperature after three deys, when there appeared a white precipitate.
Gradual reduction of the pressure to 28 mm. of msroury pressure
renoved all vislble liquid and a vhite residues remsined. This residue
{luoresced in ssmi~darkness. The pressure was refuced and maintained
2% approximately 1 x 107° mm. of mercury for throe hours. With tbe
vacuun pumps on and & tubular furnace avound the reaction end
containing the white reside {active deposit) the temperaturs of the
furnace was graduslly {1°C. per five minutes) raised to 312°C. This
tempsrature, 309°C. to 312°C., wes maintained for three hours. Upom
removal of the furnace a ysllow residue with an edge of white was
observed. The furnace was replaced ercund the active yellow-white
edged residue and s furnace temperature of 399°C. to 418°C. msaintained
for three hours. A4 yellow residue of sactive depogit remained after
this heating snd on cooling to room temperaturs. The appearance of
this residue was identical to that cobserved for the dioxide of postum,
Q0, formed when dry oxygen was allowed 1o react with metallic posiunm
at 300°C., Ad Interim Report Mo. 8, loc. eit.

That portion of the quartz tube in part B of this report
containing the active yellow residue which was in appearance
identical to postum dioxide was broken off and lnserted into a
Pyrox tube (Figure 6). Five lambda of 40 per cent hydrobromic

i
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REACTION END OF
QUARTZ TUBE SEE
-+ FIGURE 5-=

- . - . =~ —=—FIGURE 6-# -
| ~ PYREX REACTION TUBE, DIOXIDE OF POSTUM
PLUS HBr AND KBr SOLUTIONS
-=-FULL SIZE SCALE -+ LQu :
14/35 $ J0INT S
<z
Ih-.! .
=
o}
TUBE 112 LONG
—T
TO VACUUM SYSTEM !
1Ye"
!
35/25 BALL JOINT el 1
25 mm. 1.D. ;‘YREX ;m
) Ay
] 10 mm. 0.D. PYREX TUBE 1
5‘"
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acid and five lazbda of a solution of potassium bromide (5 grams

of XBr per 100 mi. of water) wag asdded. Upon addition of these

two solutions to the yellow residue, a btright red solution resulted.
This solutlon vas subjected to reduced pressure {ce. 600 mm. mercury)
and approximately two. thirds of the liguid present removed. A

" bright red precipitate formed. A recrystallizetion of the red
erystalline precipitate with miercscopic examination of the precipitate
is planned.

FUIURE. PLAKS

. The experiments on new compounds of postum reported sbovse

are qualitetive and preliminary to & thorough investigation. Formetion
of a crystalline residue obtained from bromine in contact with postum appears
analogous to formation of the chlorides of postum, twe crystallinmo
forms of the bromide being present. Separation and analysis of ithe
erysialline product formed in the experiment with bromfine snd posium
should be ¢caryied cut. _

The vhite residue cbilsined from nitric acid om postum upon
removal of the liquid phsss, may or msy not be the nitrate, analogy
to tellurium suggeste the composition Q.0,{Q)N0,. However, this
white residue may be a hydrateé oxide. Farther investigetion and
enalygis of this pesidue shouid bo aiionmpited. There is mo
coafirmatory evidence that the asective yellow residus obtaimed by
ignition of the white wesidus from nilriec acid and postum is the
dioxide of postum other ithan ldentical sppearance tc the oxide
obtainsd in reecting dry oxygen gas and postum. Analogy to tellurium
compounds would postulate the ignition of the nitrste and would produce
the dioxide. Further iavestigaticn of this active yellow residue
is contemplated.

Analysis should be undertaken of ths bright red erysialliine
precipitate formed when hydrobromic acid and potaessium bromide
solutions are reacted with the active ysllow residue. An inportant
factor in attempling the preparation of K-QBRg is to prepare such
& ccmpound in & purs form which could be produced in weighsble
quantities; further, ihat in such & compound the ratic of the weight
of postum to the total molecular weight should be as amall as possible.
Quantitative determination of the bright red crystals are planned.

RBifree
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