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Insuring perfect and convenient combustion, the apparatus 
could be extended in its application to the determination of total 
sulphur in gases and vapors of whatever description. Fuel and 
illuminating gases are here in mind. It could further doubtless 
be made to lend itself in many instances advantageously to sulphur 
determinations in the ultimate analysis of organic compounds. 
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THE three-component system-lime, sulphuric acid, water-has 
been studied in this laboratory by Cameron and Breazeak2 In 
this work the composition of solutions containing an excess of the 
acid has been investigated over a wide range of concentration. 
In all solutions up to 300 grams of SO, per liter the stable solid 
phase is gypsum. We have investigated the composition of 
solutions in which the lime has been in excess of the acid. 

Two series of solutions have been prepared, one, various lime 
solutions to which solid gypsum has been added, and the other, 
various gypsum solutions to which lime has been added. These 
bottles were put in the thermostat a t  25' and were rotated con- 
stantly for a period of two weeks. At the end of this time known 
volumes were analyzed for lime and for sulphuric acid. These 
results are given in the following table : 

TABLE I. 
SOa per  liter. CaO per liter. 

Grams. Grams. Solid phase. 

0.0 1.166 Ca(OH), 
0.230 
0.392 
0.562 
0.714 
0.934 
0.961 
1.013 
1.090 
1.128 
1. '94 
1.251 

1.302 
1.424 
1.608 
1.742 
1.876 
1.612 
1.320 
1.112 

0.966 
0.898 
0.87 j 

I '  

Ca(OH),, CaSO,.zH,O 
CaSO,. zH,O 

,' 
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The results in the above table have been calculated to the 
amounts of calcium sulphate and of lime in the solution and 
are given in Table 11. They are charted in the accompanying 
diagram. 

TABLE 11. 
CaS04 per liter. 

Grams. 

0.0 

0.391 
0.666 
0.955 
1.214 
1.588 
1.634 
1.722 

CaO per liter. 
Grams. Solid phase. 

1.166 Ca(OH), 
1.141 
1.150 
1.215 
1.242 
1.222 Ca(OH),, CaSO,. zH,O 
0.939 CaSO,.aH,O 
0.61 I 

' I  

1.853 0.349 
1.918 0. I 76 
2.030 0.062 
2.126 0.0 

t L 
0 I .o 2.0 Grams Co SO, per titer 

These figures indicate that the solubility of lime in gypsum 
solutions is constant within a few per cent., the solubility being 
greater in the more concentrated solutions, In lime solutions, 
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however, the solubility of gypsum decreases regularly as the 
amount of lime in solution increases. 
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IN former papers2 from this laboratory, the three-component 
system-lime, phosphoric acid, water-has been investigated a t  
2 j 0 .  It was found that there are three solubility curves, one 
representing solutions in equilibrium with monocalcium phosphate, 
(CaH,(PO,),.H,O), one representing solutions in equilibrium with 
dicalcium phosphate, (CaHP0,.2H20), and the third representing 
solutions in equilibrium with a series of solid solutions. The 
compositions of these solid solutions extend from pure lime to  a 
solution of nearly the same composition as dicalcium phosphate. 
Another three-component system-lime, sulphuric acid, water-has 
been studied in this laboratory.? The composition of solutions 
which are acid, z. e . ,  those in which sulphuric acid is in excess of 
lime, has been published in the former paper, while the com- 
position of solutions which are alkaline has been investigated 
in the second paper. Only one solid phase was found in this first 
in\-estigation, viz., gypsum (CaS0,.2H20). Had that investiga- 
tion extended to more concentrated solutions of sulphuric acid, 
another solid phase, anhydrite (CaSO,), would undoubtedly have 
been found. In the case of the alkaline solutions, two solid 
phases were found, calcium hydroxide and gypsum. In solutions 
containing less than 1.22 grams of free lime per liter the solid 
phase was found to be calcium hydroxide. 

This present investigation deals with the four-component 
system-lime, phosphoric acid, sulphuric acid, water-the essen- 
tial constituents of the so-called ‘ ‘superphosphates.” 

A complete representation of the conditions obtaining in any 
four-component system can be attained only by the use of a space 
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