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A metal electrode for measurements of the thermo­
electric power of molten salts above the melting point of 
the metal has been developed. The electrode has been 
tested with good results for a number of tin, lead and zinc 
salts.

The thermoelectric power of a great number of pure salts 
and salt mixtures has been measured by different authors1-5,

where mainly electrodes of solid metal or gas have been 
used. Especially the silver and the copper salts have been 
thoroughly investigated. Many electrode materials are, 
however, difficult to handle and for several salts the 
melting point of the electrode material is lower than that 
of the salt. This has of course limited the number of studied 
salts.
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Fig. 1. The electrode used for the thermoelectric power 
measurements.
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I f  we consider for instance the chlorides, bromides and 
iodides o f tin, lead and zinc, only the thermal em f o f PbCl2 
and PbBr2 have been studied; D e t i g  and A r c h e r 6 
measured the em f o f the cell

W /Pb(m olten)/PbX 2 (X  =  Br or Cl)/Pb (molten)/W .

For these two salts we found that it was rather easy to 
measure the em f and we could use a small cup filled with the 
molten m etal. For the other salts no reproducible results could 
be obtained with these electrodes or the cells used by D e t i g  
and A r c h e r 6. A  great number of electrode designs were 
therefore tried. The best results were obtained with the 
electrode showed in Fig. 1. The metal is here separated form 
the salt by a fritted disc. The salt can easily pass the frit, 
but for the m etal the surface tension is too great. Tungsten  
wires were brought in constant with the m etals and the 
electrodes were placed in the U-cells described before7.

The results for the investigated salts are given in Fig. 1. 
Table 1 gives the equations o f the straight lines. The 
magnit ude of the em f for these salts is smaller than for the 
silver sa lts1,7-9  and it is also seen that the temperature 
dependence varies from salt to salt. The results for PbCl2 
and PbBr2 are in good agreement with D e t i g  and A r c h e r 6.
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Salt a • 103
/*v/°c2

b
liV/°  c juV/° c

Temperature
interval

(°C)

PbCl2 12.2 5.7 1.0 5 1 9 - 6 5 0
PbBr2 -  67.9 53.7 1.7 4 2 1 - 5 0 6
P b l2 219.5 -  141.6 1.7 4 3 8 - 4 7 8
SnCl2 1.3 13.3 1.8 2 3 0 - 5 2 0
SnBr2 8.3 -  44,4 2.1 2 4 4 - 4 4 0
S n l2 -  53.7 65.0 2.2 3 3 9 - 4 5 5
ZnCl2 431.3 -  216.1 2.4 4 2 8 - 5 5 0
ZnBr2 7.2 39.9 1.6 4 2 8 - 5 4 8
Z nl2 -  272.5 238.3 4.8 4 3 9 - 5 3 0

Table 1. The thermoelectric power of the investigated salts 
described by the relation e =  at  -f- b, where t is the tem ­

perature in °C. s is the standard deviation.

The thermal em f o f a salt with reversible electrodes is 
generally written as the sum of several entropy term s7, but 
for the studied salts very little is known about the format ion 
entropies and it is at present impossible to  calculate the 
different terms.
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