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TAKi.H VI. 
Vapor-Tensions of Mixtures of Benzene and Chloroform at jj.S 
Vapor-Tension of Benzene at j./.S is /./5../ mm. of Mercury. 
Vapor-Tension of Chloroform at j./.S- is 2S9.2 mm. of Mercury. 

Molecules 
CHCl3 in 
100 mole
cules of 
liquid 

mixture. 
16.97 

50-53 
59-47 

MoI ecu If s 
CMCl3 in 
100 mole
cules of 
gaseous 
mixture. 
24.30 

6.V74 

73-25 

Grams 
CHCl3 in 
vapor. 
0.3243 

I - I5 I3 
I.4770 

('.rams 
C„H, in 
vapor. 

O.6607 
0.4187 

0.3531 

Ten
sion of 
CHCl3 
iu mm. 
39-6 

I30-7 
162.2 

Ton. 
sion of 
C ,H, 

in mm. 
12.3-5 
74.3 
50-2 

VoI-
ume of 

a i r 
in cc. 
1032 

1030 
1030 

Baron 
eter 
in 

m m . 

755 
756 
749 

1- Inter
na l 

pressure 
in mm. 

25 

25 

25 
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THE ELECTROLYTIC DETERMINATION OF RUTHENIUM. 
Bv KlKiAK K. SMITH AND H \ K R Y B. HAKKIS. 

K c t i i c l Ai ril 7.2. 18:3. 

FROM time to time efforts have been made in this laboratory 
to gather information upon the deportment of the metals of 

the platinum group toward the electric current . Pal ladium, 
plat inum, and rhodium have been determined quanti tat ively, 
and also separated electrolytically from other metals of the group, 
e.g., pal ladium from iridium. The purpose of this communi
cation is to present data relating to the electrolysis of ru thenium 
salt solutions. T h e l i terature of electrolysis does not contain any 
information upon this point. 

The salt upon which the experiments were made was the double 
chloride of potassium and ru thenium. It was prepared by fusing 
the finely divided metal with potassium nitrate and hydroxide . 
This fusion was made in a silver crucible. The aqueous extract 
was acidified with hydrochloric acid, and the solution was then 
evaporated to crystallization. Much potassium chloride sepa
rated at first, but finally the double salt appeared in minute red-
colored needles. 

T h e plat inum dish in which the electrolytic decomposition was 
carried out was coated upon its inner surface with a layer of 
copper. In the first trials the solution of the double salt was 
mixed with three grams of sodium acetate, and acted upon by a 
current of N . D.IOv= 0.01-0.05 ampere. The quanti ty of the 
ru then ium salt not being very abundant it was necessary to con
duct the determinations with rather small amounts of material. 
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T h u s , fifty cc. of the double chloride solution contained 0.0593 
gram of ru then ium metal . T h e results of four trials were : 

i 0.0119 gram of ruthenium in five cc. of solution, 
equal to 0.0595 gram in fifty cc. 

2 0.0589 gram in fifty cc. of solution. 
3 0.0593 " 
4 0.0590 " " " " 

T h e metal deposit in each instance was dull black in color. A 
tendency to sponginess was also observed. 

As other metals of the pla t inum group had been precipitated 
successfully from a phosphate solution (Am. Chem.J., 1 3 , 206) 
ru then ium was tried under similar conditions. 

In the experiments tha t follow, fifty cc. of the salt solution 
contained 0.0407 gram of metal. Fifteen cc. of disodium phos
pha te (1.0358 sp. gr . ) and onecc . of phosphoric acid were added 
to this solution. T h e current was of the same s t rength as tha t 
used in the first series of exper iments . T h e metallic deposits 
we ighed : 

i 0.0402 gram. 
2 0.0407 " 
3 0.0413 " 

T h e ru then ium in each instance was br ight and steel-like in 
appearance. I t was also very adherent . There was not the 
slightest indication of sponginess. In the two series just given 
the deposit of metal was washed first with warm water, and sub
sequently with absolute alcohol. T h e period of precipitation 
continued th rough the night , a l though six hours were found to 
suffice for the complete deposition of the ru then ium. 

In a thi rd series of two trials, fifty cc. of the salt solution con
tained 0.0100 gram of ru then ium. T h e phosphate , phosphoric 
acid, and the current were the same as in the series immediately 
preceding. Resul t s : 

I 0.0101 gram ruthenium. 
2 0.0100 " " 

T h e deposits, as before, were br ight and apparently crystalline. 
Mention has already been made that palladium and pla t inum 

could be separated electrolytically from iridium (Am. Chem. 
y . , 16, 435) when present together with the latter in a phosphate 
solution. Th i s was, however, not found possible with rhodium, 
a l though this metal was successfully deposited from a similar 
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solution. As ruthenium, from the results just given, allies itself 
with palladium, plat inum, and rhodium, so far as its deposition 
from a phosphate solution was concerned, it seemed of interest 
to ascertain whether a separation of it from iridium could be 
effected. 

Separation of Ruthenium from Iridium.—Here again a solu
tion of ru then ium was used in fifty cc. of which there w a s o . o i o o 
gram of ru then ium. T o this were added ten cc. of an iridium 
solution (equal to one-tenth g ram 'o f i r id ium), ten cc. of diso-
dium phosphate , 1.0358 sp. gr., and three cc. of phosphoric acid. 
T h e current was X. D. l u ,= o.oi ampere. It acted th rough the 
night . T h e deposit of ru thenium in each of the three experi
ments was bright , metallic, and perfectly adherent . It was 
washed and dried as in the determinations described in the pre
ceding lines. Resul t s : 

I 0.0104 g r a m of r u t h e n i u m . 

2 0.0006 " ' ' '• 

3 0.0100 

Addit ional experiments on the separation of the two metals 
were made with similar results. 

It would be of interest and value to study the conduct of 
ru then ium in alkaline solutions. Woliler1 observed that the 
metal could be quickly brought into solution when the current 
acted upon it in the presence of an alkali. It is altogether prob
able that , under such conditions, its separation from the other 
metals of the group could be quite readily brought about, but 
lack of material will, at least for the present, prevent any such 
investigation. 
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SO M E years ago Weber (Jahr. i8$g, 77) studied the action 
of phosphorus pentachloride upon inorganic oxides, such 

as those of silicon, t i tanium, and tin, and demonstrated tha t the 
^ Ann. Cheni. {Liebig), 146,375. 


