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Thermoelectric modules are widely employed in modern instrumentation for diverse
purposes, including thermal management via the Peltier effect when an electric current
is passed through the modules, as well as heat flux sensing based on the Seebeck ef-
fect [1].

In turn, the use of low-cost “Peltier modules” enables the development of a device
that combines both the Seebeck and Peltier effects, as demonstrated in this work through
an instrument designed for extended or synchronous cryoscopic analysis. By connecting
high-power thermoelectric modules via a reversible semiconductor H-bridge, the meas-
urement zone can be both heated to +60 °C and cooled down to —30 °C.

The heat flux to and from these modules passes directly through differentially con-
nected small-scale Peltier modules characterized by a high Seebeck coefficient, allow-
ing the detection of thermal effects associated with phase transitions in liquid and solid
samples, as well as dilution and dissolution effects, with a resolution on the order of
milliwatts. Temperature control and monitoring are implemented using a microcontrol-
ler-based circuit equipped with digital semiconductor sensors. The study also presents
examples of polythermal studies conducted on selected binary systems using this setup.
Results of test measurements indicate that the proposed device is well suited for wide-
spread use in standard laboratory conditions.
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