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Introduction

Design of the test cell

Ionic Liquids (ILs) are organic salts with a
melting temperature typically below
100°C. The special properties of ionic
liquids such as their excellent chemical
and thermal stabilities, low vapor
pressure and important ionic conductivity
make them interesting compounds in
material science and especially as
thermoelectric generators (TEGs) for
medical,
pharma
or
electronic
applications.[1] The majority of R&D
groups work with TEGs based on rigid
materials. The use of ILs in the TEGs
improves the flexibility of the devices to
reach this way.

The characterization of the ionic liquids as well as the current-voltage
characteristic of the thermoelectric generators have been performed in specially
designed test cells.

Figure 3: a. Scheme of the cell, b. Picture of the cell,
1. cooling system, 2. TEG, 3. Thermocouple, 4.
heating system, 5. Data acquisition system Agilent.

Figure 4: Zoom on the TEG.

Seebeck coefficient and power demonstrator

Ionic liquids
Thermal stability
Simple synthesis
Usually liquid at room temperature
Low thermal conductivity
Lots of possible cation/anion combinations
N-type and p-type
6000

Seebeck Coefficient Cool-down [µV/K]
Redox Couple LiI-I2 0.01M, T=25°C

5000

P max [nW]

4000

O

3000

N

N

2000

NH3

O

O

1000

Electric conductivity [mS/cm] T=25°C

[NHHH3][NO3]

[NHHH2][NO3]

[NHHH2][Prop]

[NHHH2][Oac]

[NHHH2][CF3COO]

3.5

[NHHH1][CF3COO]

50

[NHHH2][HCO2]

-2000

[P666,14] [Cl]

-1000

[C6miM] [BF4]

0

Figure 1: Example of a typical synthesis of a ionic liquid (Ethylammonium nitrate).
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Figure 5: Comparison power demonstrator and Seebeck coefficients for different Ionics liquids.
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Conclusion
ILs offer a unique suite of properties that make them important candidates for
energy applications. The biggest advantage of ILs is the endless number of
cation/anion combinations, which allows task-specific ionic liquids synthesis for
each applications, e.g. TEGs. The choice of the anion has a great influence on
the Seebeck coefficient and a lower alkyl chain length in the cations affords the
highest
efficient
results
for
the
thermoelectrochemical
devices.[2]
Propylammonium formate and ethylammonium acetate are selected as the best
ILs. A remarkable voltage of 11mV/K is obtained with a gradient of temperature
of 20K.

Figure 2: Comparisons of viscosity and electric conductivity for different Ionics liquids.
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