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Abstract: Thermoelectric (TE) devices generally offer a simple and environmentally friendly 

solution for the direct conversion of heat to electricity. The performance of a TE material is gauged 

by the dimensionless figure of merit ZT= S2s/k, where S is thermopower, s is the electrical 

conductivity, and k is the thermal conductivity. The material properties S, s, and k  are closely 

inter-related, hence they must be decoupled to improve ZT. Here, we show that the presence of N-

dopants breaks the electron-hole symmetry in graphene, leading to an increase in S, while extra 

carriers injected by the dopants improve s. Specifically, we find that the enhancements in S and 

s are dependent upon the N-doping configuration (viz., graphitic, pyridinic, or pyrrolic). [1] We 

experimentally measured TE properties of freestanding pristine and doped graphene foams, and 

fabricated single-leg freestanding N-doped graphene TE devices that show considerable increase 

in the heat-to-electricity conversion efficiency compared to pristine graphene.  
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