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Organic materials offer the prospect of cost-effective easy to process thermoelectric generators for 
recovering low temperature waste heat. Thus far, the field has focussed mainly on controlling the degree 
of doping of different molecular and polymeric species with the idea of increasing the electrical 
conductivity. An alternative consist of using the intrinsic low thermal conductivity (0.05–0.5W/mK) of 
polymers and combine it with conductive fillers. In this respect, carbon nanotube/conjugated polymer 
composites are of great interest as they bring together the advantages of both materials, namely the high 
electrical conductivity of the CNTs and the low thermal conductivity and solution processability of 
polymers. Indeed, wrapping of the polymer around the nanotube helps the processability of the latter. 
As an added bonus, the Seebeck coefficient can be controlled by an appropriate selection of constituents. 
 
Here we combine the two approaches and make composite films of doped poly(3-hexylthiophene) and 
carbon nanotubes (CNT) that offer a competitive thermoelectric performance. The power factor 
significantly exceeds values obtained with either constituent alone provided that the conjugated polymer 
is sufficiently p-doped. The use of single-walled CNTs consistently results in a higher electrical 
conductivity than multi-walled CNT with a maximum value above 103 S/cm and thus gives rise to a 
power factor maximum close to 100 mW m-1 K-2 for 42–81 wt%. We have extended this strategy to the 
fabrication of n-type materials by mixing P3HT and nitrogen-doped multi-walled carbon nanotubes (n-
doped MWCNTs) [2]. The composites show both p-type and n-type behaviour, depending on the 
mixing ratio and processing protocol. We illustrate the potential of the developed technology by 
showing two working flexible thermoelectric generator prototypes. 
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