














APPENIDIX IX

Calculations of Qé/Qi for Selenium-containing iiolccules Page T8
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Since the solubility of CaSe,.2il,0 (99 gm./litre) is about 40
times larger than that of CaS0,.21,0 (2.58 gm./litre) at 25°% (146),
attempts vere made to extract the selenate from finely powdered gypsum
by stirring an aqueous suspension of it for geveral days and then
filtering it. However, the yields of seclenium obtained in this way were
much smaller than expected and it appeared that most of the selenium
remained trapped in the CaSOu crystalaf However, gypsum treated directly
with HBr-Br2 solution, then distilled, resulted in a much larger
racovery of selenium.

In the case of natural samples vhich contained selenium in nore
than one form, attempte were made to extract the different foms
separately. For example, plants may contain wvater soluble selceniunm
(Se03=) in addition to selenium in complex organic conmpounds. The forxuer
could be extracted with water and the solution treated as already described
above for aqueous solutions. The remainder of the plant was processed
by the method described for plant materials. In inorganic gamples
containing selenium, two or more selenium minerals may often be identified
by their colour. As an example, umangite, CuSe.OuZSe, which is dark red

in colour and chalcomenite, CuSeO .2H20, which is light blue, frequently

3
ocour together. It was found that these two minerals could be separated
mechanically by their colour and therefore elemental selenium could be
extracted from each separately.

In the digestion of samples prior to distillation, all nitrogen
oxides must be removed. Otherwise, HBr may be oxidized to Br2 in the
distillation or nitroxyl tribromide may be formed and distilled. Nitroxyl

tribromide is not decolourized when SO, is passed through the distillate.
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remote control. The barricade built for this purpose is shown in

Fig. 4 and Fig. 6., It was simply a welded steel cabinet (1-1/4" angle
stock frame and 1/8" steel sheeting) designed to hold the fluorine
ocylinder securely. Remote control of the main cylinder valve was
effected through lever A, wvhile a liatheson /55 necedle valve was ro-
tated by extension B (Fig. 4).

In preliminary expcriments with a fluorine line containing many
pyrex components it was found impossible to prepare SGFB samples frece
of SiFL contamination, Therefore, the fluorine line was reconstructed
of monel tubing with monel valves in the sample preparation section.
All joints were argon arc welded and overlayed with silver solder to
eliminate all possible leaks.

With the exception of VA (Fig. 5), the Hoke valves used were
the M44O type since their teflon sceats could be easily replaced.

V4 vas a lloke 413 metel diaphragm type valve which would not absorb
SeF6 in this section and cause intercontamination of samples. The
line could be uncoupled and recoupled in the nccessary places by lioke
410 couplings.

All glass stopcocks in the line were lubricated with Kel-f,90
or Hooker Fluorolube GRA4[O groase.

Since commercial fluorine may contain up to 0.2 percent hydro-
gen fluoride, it was desirable to remove this in order to protcot
certain essential pyrex components in the line, e.g., the flowmeter.
This was accomplished by the sodium fluoride trap (Plg. 5) according

to the reaction

gl + WP —> HaHFZ
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