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43. The Vapour Pressure of Metallic Indium. 
Ry J. S. ANDERSON. 

The vapour pressure of metallic indium has been determined by the effusion method between 800" and 
The vapour pressure may be represented by l l O O " ,  corresponding to  vapour pressures of lo4 to  10-1 mm. 

loglop = - lZlSO/ l '  + 8.003, whence the normal boilingpoint of the metal is calculated as approximately 2100". 

THE measurements now reported were made, in the first place, in order to explain some observations as to the 
behaviour of traces of indium during the processes of large-scale, non-ferrous metallurgy. The behaviour of 
trace constituents of metal ores during the smelting of tin, lead, zinc, and copper is closely bound up with the 
problem of recovering indium and other rare elements on a technical scale from various smelter by-products. 
The vapour-pressure measurements serve also to fill a gap in the recorded physical properties of the elements 
of Group IIIB, since the vapour pressure of gallium has been measured by Harteck (2. physikal. Chem., 1928, 
134, l),  and that of thallium by Egerton and Colemsn (Phil. Trans., 1935, A ,  234, 177). 

EXPERIMENTAL. 
Spectrographic analysis and comparison 

with samples obtained from Messrs. A. Hilger and from American technical sources indicated that the purity was probablv 
not less than 99.9%. The principal impurities were traces of copper, nickel (which seems to be an invariable impurit? 
in metallic indium), and tin, with small traces of cadmium and lead. Only the last two elements are more volatile than 
indium, and their amount would be insufficient to introduce any significant errors in the observed vapour pressures. 

Material.-The indium was a sample extracted from Australian sources. 
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of equation (2) can be evaluated graphically, thereby determining 
teff.. This corrected time may then be used in equation (1) to  
recalculate the true vapour pressure a t  Ten.. 

In calculating the vapour pressures from the effusion data, it  
was assumed that the vapour of indium is monatomic. This 
assumption, which might not be admissible in the case of gallium 
(cf. Harteck, Zoc. c i t . ) ,  is here reasonable, since although indium 
does not crystallise in one of the close-packed metallic structures, 
there is no evidence of association in the solid. 

A correction was applied to take account of the decrease in 
resistance of the effusion aperture consequent on the thermal 
expansion of the steel crucible. This effect is not quite negligible 
a t  the highest temperatures. 

Results.-The experimental data are summarised in the following 
table. The observed vapour pressures, listed in col. 6, lie very well 
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with the data recorded for thallium, using Egerton and Coleman's vapour-pressure curve (ZOC. cit.) and the normal b. p. 
of thallium, viz., 1730" K. (Leitgebel, 2. anorg. Chem., 1931, 202, 305). This gives for indium T,60 = 2360" K., which is 
probably close to the true value. With reference to  the original topic of investigation, it is apparent that  indium is more 
volatile than is tin, and is thus somewhat enriched in tin smelter flue dusts, as compared with the bulk of the furnace 
charge. Indium is, however, very much less volatile than lead or the metals of the zinc-cadmium group, and any indium 
present remains in the retort residues when those metals are refined by distillation. 

There is a steady trend apparent in the I '  liquid 
ratio, (T, ,o-Tm)/ l ' ,SO (Hume-Rothery, J .  Physical Chem., 1940, 44, 808), from gallium to thallium, but the b. p. of 
gallium appears t o  be lower than would be expected. 

Byfow, we collect the available data for the metals of Group IIIB. 

Liquid Latent heat of 
Element. T,, O K .  T,,,,, O K .  ratio. evaporation, cals. 

- Ga ................................. 302.8 2300 0.868 
In  .................................... 429.4 2370 0.819 55,400 
TI .................................... 430 1730 0-751 39,700 

The author's thanks are due to  Messrs. 0. T. Lempriere and Co., Pty., of Melbourne and Sydney, through whose 
co-operation the indium was made available for this work. 
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