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The Thermoelectric Power of the Molten where main}y e]ectroc'ies of solid metal or gas have been
Chlorides, Bromides and Iodides of Lead, Tin used. Espem?.]iy tl}e silver and the copper salts hgve been
d Zi ith R ible Molten Metal thoroughly investigated. Many electrode materials are,
an Inc wit CYCLsInic TLOTtEn M Eta however, difficult to handle and for several salts the
Electrodes melting point of the electrode material is lower than that
UtF Teotis and ARNorD KvisT ofltthe salt. This has of course limited the number of studied
salts.
Department of Physics, Chalmers University of Technology,
Goteborg
(Z. Naturforsch. 24 a, 469—470 [1969] ; received 14 February 1969) (hchO;_ —t—W-wire
couple
A metal electrode for measurements of the thermo-
electric power of molten salts above the melting point of A moiten
the metal has been developed. The electrode has been L/ 7 metal
tested with good results for a number of tin, lead and zinc S
salts. ks 4
glass frit
The thermoelectric power of a great number of pure salts Fig. 1. The electrode used for the thermoelectric power
and salt mixtures has been measured by different authors!-5, measurements.
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Fig. 2. The thermoelectric power of the investigated salts.
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If we consider for instance the chlorides, bromides and
iodides of tin, lead and zinc, only the thermal emf of PbCly
and PbBrs have been studied; Deric and ARCHERS
measured the emf of the cell

W/Pb (molten)/PbX, (X = Br or Cl)/Pb (molten)/W.

For these two salts we found that it was rather easy to
measure the emf and we could use a small cup filled with the
molten metal. For the othersaltsnoreproducible results could
be obtained with these electrodes or the cells used by DeT1G
and ARCHER®. 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 metal the surface tension is too great. Tungsten
wires were brought in constant with the metals and the
electrodes were placed in the U-cells described before?.

The results for the investigated salts are given in Fig. 1.
Table 1 gives the equations of the straight lines. The
magnitude of the emf for these salts is smaller than for the
silver salts1:7=9 and it is also seen that the temperature
dependence varies from salt to salt. The results for PbCls
and PbBr; are in good agreement with DETIG and ARCHERS.
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Salt a-103 b s Temperature
uv/ece uv/°C uv/°C interval
(°C)

PbCly 12.2 5.7 1.0 519—650
PbBr» — 67.9 53.7 1.7 421—506
Pbl, 219.5 — 141.6 1.7 438478
SnClsp 1.3 13.3 1.8 230—520
SnBrs 8.3 — 444 2.1 244 —440
Snls — 53.7 65.0 2.2 339—455
ZnCls 431.3 — 216.1 2.4 428 —550
ZnBrs 7.2 39.9 1.6 428 —548
Znly — 272.5 238.3 4.8 439—530

Table 1. The thermoelectric power of the investigated salts
described by the relation ¢ = at 4 b, where ¢ is the tem-
perature in °C. s is the standard deviation.

The thermal emf of a salt with reversible electrodes is
generally written as the sum of several entropy terms?, but
for the studied salts very little is known about the formation
entropies and it is at present impossible to calculate the
different terms.
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