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Removal and Recovery of Xs-Xr (M. Steinberg)

A test for studying the radiation decomposition of Freon-l2
when in contast with Kr-85 activity and its corrosive action on mater-
1als of construction, was completed during the past month. About 40 cc
of 1iquid P-12 at room temperature (20 to 30°C) was ocontacted with the
following mixture of gases in & closed vesselt

7.5¢c0 Xr (7% XKr=85) ~ 0,75 curies
10,0co Xe
10.0ce Alr

The above composition and concentration simulate the condi-
tions assumed to exist in the top of the noble gas stripping tower,
with the exception that the temperaturs and pressure in the test were
higher. The top of the stripping tower after the ocondenser opersztes
at-70°C and 2 stm. compared to the test temperature of 20 to 30°C and
6 atm. The test conditions wers therefors much more severe than would
be snoountered in practise. Samples of both mild stesl and stainless
steal were inserted in various ssctions of the test vessel. After 20

days of ocontacting vith daily shaking, the pressure was substantialdy
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the same as at the beginning of the test., The Freon was removed and
analysed for halogen content and the steel specimens were weighed.

The metal parts were found to be coated with a thin layer of a whitish-
green deposit. The mild steel samples showed a heavier deposit than
the stainless asteel samples. All samples had increased in weight,
Chemical analysis showed the presence of chloride. X-ray diffraction
analysis showsd the coating to be FeCly*2H0. No fluoride was &etected.

Based on the weight gain the rates of corrosion due to FeCly formation
are given in Table 1.

Table 1

Corrosion of Steels bty Freon 12 (CCl2FR)
in the presence of Kr-85 and Xenon,

®, d roge

Sample Type Location Corrosion
No, Rate I.P.Y,
1 5.8. 304 Gas 0.00030

3 " Interface 0.00033 .
5 " Liquid 0.00055

2 SAZ 1020 Gas 0.00039

4 " Interface 0.0006(@

6 " Liquid 0.00097
7 8.8. 316 Cas 0.00038

8 " Interface 0.00034

o n Liquid 0.00040

Although the liquid phase mild steel sample shows the most
corrosion, the rate is still under 1 mil par year.

4n estimate of the quantity of chlorine formed and the radise
tion dose gave & G wvalue of gpproximately 0.8 molecules of chlorine per
100 ev. This compares with & G wvalue of 0.31 for Freon=-11 (CC13F) at
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-70°C obtained with the use of a beam from an electron accelerator
(ORNL Cf 56-8-198)., Ths halogen consisted mainly of chlorides with
mach smaller amounts of fluorine present, According to the authors,
the G values should increase with increasing temperatures. This
seems to be confirmed by the value derivad above,

The tests carried out indicate that decomposition and corrosion
rate are not serious vhen using Freon-12 as a process soclvent for
removal and resocovery of the fission product nohle gases. A maximm of
several hundred ppm by volume of chlorine may find its way into the
product gas. This can be removed in final purification along with
residual oxygen and nitrogen by reactive metal scavenging.

Consideration might be given to the use of stainless steel
rather than mild steel bscause of the lowering of the impact resistance
of mild steel at temperatures below about-50°C,

trali te Trestment (M. Steinberg)

A series of runs was undertaken for determining the dscomposi-
tion of sodium nitrate at various temperaturea for comparison of the
extent of decomposition and causticisation on addition of a causticizing
agent. From 10 to 15 gm of sodlum nitrete alons was heated in the
reaction vesssl for periods of time ranging from 2.5 to 5 hrs. The gas
evolved was scrubbed with a caustic soluticon through two gas bubblers.
A small flow of air was used to sweep the gas from the reaction vessel.
The heating was disocontimued when it was obusrved that the evolution of
gas from the veassel osased, The residue was dissolved in water and

analysed for sodium hydroxide. Analysis of the wash solution indicated
the amount of nitric acid recovered.

The results of this series of runs are given in Table 2 and
indicate the yleld of caustic and nitric acid based on stoichiometric
conversion of sodium nitrate.

N
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Jahle 2
Conversion of Sodium Nitrate

L‘;(__- ._,.,.4...,..,__..._....

Ran Reaction NaOH HRO
No, Temperaturs °C Yield % Yioid 4
7 600 2,6
28 600 2.5 2.1
700 7.2
29 700 T.7 3.4
20 TR5=-750 4.3
30 750 20,4 4.3
16 762-8,1 40,0
@32 810 62.8 4.3

The data indicate that converslons of greater than 50% of
nitrate to caustic are not obtained until temperatures in the order of
800°C are reached. The low recovery of higher oxides of nitrogen as
nitric acid indicate that the gases evolved consist of nitrous oxide
or more probably nitro and oxygen., The literature indicates
(J. Phys. them €0 256 8;56) that at teuperatures above 900°C the sodimm
nitrate is completely vaporized. This is probably due to volatilisation
of Nay0 formed during decomposition. The iron oxide csusticising agent
therefore definitely helpe the reaction since a caustic yield of apprex~
imately 85% and a nitric acid yield in the order of 50% is oltained at

720°9C. A series of experiments with iron oxide is presently being
mpl.t“o

Cs and 8r Remova] and Regovery (L. Slater, Problem Leader)

It wvas found that cesium and strontium formed polylodides that
are extractable into organic solvents of fairly high dielectric constant,
Solvents used were nitromethane, nitroethane, nitrobensens, and furfural.
Aquecus phases wers solutions of varying amounts of sodium iodide and
iodine, Maximum Nal concentration used wvas 0,12M4, Maximum aquecus iodine
concemtration wvas iodine saturated 0.12Y Nal at room ambient tamperature
tv25°C), which 1s about Q,06M I;. NaKO3 was added to aqueous phases at
times to glve a total Nat concentration of 0.5M. BEqual volumes of organie
and aqueous phases were used in extraotions, and the organic phases vere
usually about 0,02M in iodine, vhich is about the sclubdbility of iodinein
nitroaethane at room ambient tesperature,

Extraction coefficients for cesium into sll four solvents were
quite high. Small amomts of radiocective impurities left in aqueous
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pbases made extraction coefficient values obtained for cesium in wmany
cases rather unoertain, and so are not given here. They will be given
later after amalysis for impurities has been completed., However, Ea
values for cesium as high as 350 have been obtained, Radiocactive

inmpurities in the aqu pbase woq}d tend to make the actual E°a for
cesium even higher, 10~} and~20~'} Cs gave similar results.

The ratio of I3 to IT” is quite important in these systems.
Because of the great solubility of Iz in furfural, extraction systems
employing this solvent need relatively large concentrations of I2 in
order to form extractable polylodides in the aqueocus phase.

Using tracer lhz"‘, the extraction of sodiua from solutions
similar to those used for cesium extractions was studied. Organie N

phases were the same as for cesium extractions. Separation factors of
cesium from sodium as high as and over three thousand were obtained.

Under the conditions so far employsd, the only solvent show-
ing promise for the extructiss of strontiua s furfursl, E° for the
extraction of both tracer Sr’° (~10~’M) and natural strontium (0.001M)
from a solutiom 0,12M in Kal and saturated with I3 at room ambient
temperature (~0.057M) into an equal volume of furfural 0.018Y in Ip

was roughly three. FHowever, it was noticed that yttrium was more
extractable than strontium,

®

MSigh
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