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NOTES 

The Preparation of Selenic Acid 

B Y L. I. GILBERTSON AND G. B. KING 

Selenic acid is commonly prepared by the 
method of Morris.1 The method involves the 
precipitation of silver selenite and subsequent 
oxidation of this salt to selenic acid by bromine 
in aqueous solution. Unoxidized selenious acid 
is removed with hydrogen sulfide. Dennis and 
Koller2 report that some selenic acid is reduced 
in the latter reaction with resultant contamina
tion of the product. Moreover, the method is 
tedious, and inasmuch as relatively large amounts 
of silver salts are involved it is not well suited to 
large scale production. 

The oxidation of selenious acid with hydrogen 
peroxide has received some attention. Partial 
oxidation has been reported by Meyer and Heider3 

and Huff and McCrosky.4 It is the purpose of 
this paper to describe a method for the production 
of relatively large amounts of selenic acid using 
hydrogen peroxide as the oxidizing agent. 

Experimental 
Preparation of Materials.—Selenium dioxide 

was prepared by oxidizing the commercial grade 
of powdered selenium with nitric acid. The prod
uct was purified by sublimation. 

Hydrogen peroxide was the 100 volume, 30% 
product "Albone C."s 

Procedure.—One hundred and fifty grams of 
resublimed selenium dioxide is added to 500 g. 
of 30% hydrogen peroxide in a 1-liter flask and 
allowed to stand for twenty-four hours. The 
mixture is then refluxed in an all-glass apparatus 
for twelve hours. Oxygen is bubbled through 
the solution during the refiuxing to produce thor
ough agitation and to maintain an oxidizing at
mosphere. A small portion is then withdrawn 
and is tested for the presence of selenious acid 
with a solution of sulfur dioxide in water. The 
test sample is discarded. If selenious acid is 
shown to be present, more hydrogen peroxide is 
added and refiuxing is continued until oxidation 
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is complete. Any undecomposed hydrogen per
oxide and most of the water are removed by dis
tillation on a steam-bath under reduced pressure 
(water aspirator). Remaining traces of moisture 
are removed by passage through the solution of a 
slow stream of dried air (over phosphorus pent-
oxide) at a temperature of 150-160° and a pres
sure of 4-6 mm. Higher temperatures than 160° 
are to be avoided to prevent thermal decomposi
tion of selenic acid. The remaining viscous 
liquid has a specific gravity of approximately 2.6. 
The yield of selenic acid is 192-195 g. 

The crystalline acid may be obtained readily 
by seeding the liquid at room temperature in a 
dry atmosphere. Solid selenic acid for seeding 
purposes may be obtained by cooling a small por
tion of the liquid with solid carbon dioxide. Crys
tallization takes place rapidly with the formation 
of long needle-shaped crystals which are very deli
quescent. The acid is effectively dried by pump
ing dry air over the crystals for several days at 
low pressure. The resulting product gives a 
freezing point of 55-56°, and analyzes 99.8% se
lenic acid. 
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Equation for Approximating Heat Capacities of 
Gases Calculated from Spectroscopic Data 

B Y I. N. GODNEV 

In order to approximate the heat capacities of 
gases calculated from spectroscopic data Spencer 
and Justice1 recently applied in the range 300-
1500°K. the equation 

Cp = a + bT + cT* (1) 
The failure of equations of this type to represent 

actual heat content data2 forced Chipman and 
Fontana3 to propose the following expression for 
heat capacities of solids and gases 

Cp = a + bT + cT->/> (2) 
The latter authors have shown that this equation 
is applicable to heat capacities of gases calculated 
from spectroscopic data up to 2000°K. 
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