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360°, the nicols being crossed. The crystals were 
bi-axial, section perpendicular to an optical axis; 
the isogyra was practically straight at rotation of 
the section. The angle between the optical axis 
must be nearly 90°; optically +. 

Experimental 
The aldehydes and the semicarbazones have 

been prepared by the usual methods. The latter 
were recrystallized from water and dried in a vac­
uum desiccator over calcium chloride. A solution 
of approximately 100 mg. per liter of benzaldehyde 
semicarbazone was prepared and solutions at dif­
ferent pH values were obtained by adding 2 cc. of 
the above solution in a 25 cc. volumetric flask and 
filling up with distilled water and acid (HCl, 1 N) 
or base (NaOH, 1 N).6 A similar procedure was 
used with the p-nitro derivative. 

Spectral measurements were carried out in a 
Beckman D. U. Quartz Spectrophotometer, using 
1 cm. silica cells. 

(5) The £H's were checked with a potentiometer. 
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Melting Point of Magnetite-Silica Mixtures in 
Air 

B Y L. S. DARKEN 

In commenting on my recent paper, "Melting 
Points of Iron Oxides in Contact with Silica,"1 

one of the referees questioned the value (1442°) 
reported there for the melting point of magnetite-
silica mixtures in air. Such question arises 
naturally from several statements in the litera­
ture. For example, Bowen and Schairer2 found 
"no more than a little liquid" formed by heating 
mixtures of iron oxide and silica to temperatures 
approaching 1500°, even in a vacuum furnace. 
Cook3 observed fusion of magnetite-silica mix­
tures only near and above 1600°. 

An at tempt was made to resolve this apparent discrep­
ancy by determining the approximate melting point by a 
more common method, namely, to prepare an intimate 
mixture of magnetite and silica by a preliminary fusion 
and then to determine the melting point of the mixture. 
Equal weights of magnetite and quartz were mixed by 
grinding in a mortar to pass a 400-mesh sieve. The 
mixture was placed in a small (1 ml.) platinum crucible 
and heated in an air atmosphere in a tubular "Globar" 
furnace. Starting at 1540° it was held a t each of succes­
sively higher temperatures for fifteen minutes, being re­
moved and examined in between. This procedure was 
continued until 1680° (near the limiting temperature of 
furnace) was reached, a t which temperature the charge 
had sintered only slightly and was easily broken by gentle 
tapping or probing with a needle. 

The failure to obtain a premelt by the above method 
was somewhat surprising: In order to avoid a large excess 
of silica another method was tried. A 2-cm. length of 
clear vitreous silica rod was placed vertically in the crucible 

(1) L. S. Darken, T H I S JOURNAL, 70, 2046 (1948). 
(2) Bowen and Schairer, Am. J. Set., 21, 177 (1932). 
(8) W. J. Cook, J. Am. Ctram. Soc, it, 322 (1938). 

i and surrounded with magnetite (the same used by Darken 
and Gurry ' ) . This charge was then heated in air to 

J slightly above the melting point of magnetite (1597°) and 
held there one hour. The molten oxide was thus un-

3 doubtedly saturated, or nearly saturated, with silica. 
The charge was cooled and removed from the crucible; 
the silica rod and adjacent portions of the melt were dis­
carded. 

Having thus obtained a fused intimate mixture of mag-
\ netite and silica the melting point was determined as 

follows: The finely crystalline massive oxide was broken 
into small pieces about 3 mm. across. One of these pieces 

I was placed in a platinum wire helix5 and held about ten 
minutes at a predetermined temperature in an air atmo­
sphere in the furnace. If extensive melting occurred the 

; molten oxide ran down the helix and adhered to the lowest 
convolution. If no melting occurred the sharp corners 

[ and edges of the broken piece were still visible after cool­
ing. From a series of such tests it was found that melting 
did occur a t 1455 =*= 5° but did not occur 20° lower. No 

' a t tempt was made to establish closer limits. 
Thus the difficulty in melting the mechanical mixture 

confirms the reports of Bowen and Schairer and of Cook, 
whereas the determination of the melting point by remelt-

1 ing confirms roughly the results of my previous investiga­
tion which placed the melting point a t 1442°. 

(4) Darken and Gurry, T H I S JOURNAL, 68, 798 (1947). 
(5) The platinum helix was previously loaded with the oxide and 

held near 1500° for several hours so that the surface would absorb 
sufficient iron to be in substantial equilibrium with the melt. This 
precaution was taken lest the platinum absorb sufficient iron from 
the test specimen to seriously lower the iron-oxygen ratio to a value 
below that corresponding to the gas equilibrium. 
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Standard Potential of the Mercury-Mercury (I) 
Phosphate Electrode 

B Y THOMAS D E V R I E S AND DONALD COHEN 

A study was made of the mercury-mercury 
(I) phosphate electrode in phosphoric acid solu­
tions of various concentrations with cells of the 
type: Hj, H3PO4 (m), Hg^HPO4 (s), Hg. There 
is very little information in the literature about 
mercurous phosphate. Gerhardt1 in 1849 and 
Haack2 in. 1891 had prepared mercurous ortho-
phosphate by adding a solution of mercurous 
nitrate to an excess of sodium phosphate solu­
tion. They obtained a white or yellow precipi­
tate. Latimer and Hildebrand3 give the formula 
of the orthophosphate as Hge(P04)2. 

Experimental 
Mercurous Phosphate.—Mercury(I) nitrate was dis­

solved in water acidified with nitric acid. This solution 
was slowly added a t room temperature to a solution of 
primary sodium phosphate, NaH2PO4 , present in excess. 
A fine white precipitate first formed and gradually changed 
to a pale yellow or even a deep yellow color. The tem­
perature a t which the precipitation was carried out had no 
effect on the color. Analysis indicated the yellow com­
pound to be the tertiary phosphate, Hg3PO4. 

Anal. Calcd. for Hg8PO4: Hg, 85.21. Found: Hg, 
85.41, 85.50. 

(1) Gerhardt, Jahresber., 288 (1849). 
(2) Haack, Ann., 262, 192 (1891). 
(3) Latimer and Hildebrand, "Reference Book of Inorganic 

Chemistry," The Macmillan Co., New York, N. Y., 1940. 


