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Tetrahedrites are copper sulfosalt minerals (Cu12Sb4S13

general formula) with good thermoelectric properties after
proper dopping

Thermoelectric materials are able to convert heat into
electricity and vice-versa. This allows the recovery of
waste heat that can be converted back into useful energy
or the use of these systems for specific cooling
applications. Therefore, they can be seen as a green form
of energy production towards a more sustainable world.

Search for better thermoelectric materials

Actual commercial thermoelectric devices have several
constrains that prevent then to be used more broadly:

-their current efficiencies are still low;
-they are mostly based in toxic and non abundant elements;
-the costs are still high.

The final goal of this studies is to develop a cheap “green”
thermoelectric module with high efficiency.

We have concentrated our attention in double substituition
of tetrahedrite with a transition metal (M= Co, Mn, Fe, Ni,
Zn) and Se Cu12-xMxSb4S13-ySey, using different preparation
methods .

A thermoelectric module is constituted by a certain number
of legs of both p-type and n-type, compatible, high zT
materials.
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Space group: I-43m,      a = 10.39(16) Å,             
Z = 2 → 58 atoms/unit cell

Cu10.5Mn1.5Sb4S12Se
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Thermoelectric devices are based on thermoelectric
materials, their performance can be evaluated from their
figure of merit, zT

S2  is the Power Factor (PF)

S- Seebeck coefficient

- electrical conductivity

K- Total thermal conductivity

T- Temperature

The best zT’s reported are between 1 and 2.

Two thermoelectric pairs of a module, formed by p- and n-
type materials, arrayed electrically in series and thermally 
in parallel.

Performance of a thermoelectric material

We decided to focus our attention on the non toxic and
cheap promising tetrahedrite-based p-type materials that
can have zT=1 at 700K
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