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Violation of the Wiedemann-Franz law in Conducting Polymers
NELSON COATES, Molecular Foundry, Lawrence Berkeley National Laboratory,
JIANFENG LIU, BRYAN MCCULLOCH, Chemical Engineering Dept. University
of California, Berkeley, SHANNON YEE, Mechanical Engineering Dept. University
of California, Berkeley, JEFFREY URBAN, Molecular Foundry, Lawrence Berkeley
National Laboratory, RACHEL SEGALMAN, Chemical Engineering Dept. Uni-
versity of California, Berkeley, XIAOJIA WANG, DAVID CAHILL, Dept. of Ma-
terials Science and Engineering, University of Illinois, Urbana-Champaign — The
free-electron gas model proposed by Drude and Sommerfeld has been enormously
successful at describing the electronic and thermal properties of highly electrically
conducting materials. A prediction of the free-electron gas model is that the ratio of
the electronic component of the thermal conductivity to the electrical conductivity is
proportional to a constant multiplied by the absolute temperature. This prediction
is known as the Wiedemann-Franz law, and has been widely validated across vari-
ous classes of materials. The validity of this law however has not been extensively
studied in conducting polymer systems, primarily due to the challenges associated
with fabricating highly electrical conductivity polymer devices for which both the
electrical and thermal conductivity could be measured. Here, we investigate the re-
lationship between thermal and electronic transport in conjugated polymers across
a wide range conductivities, and find that the Wiedemann-Franz law is strongly vi-
olated. These results demonstrate that the link between charge transport and heat
transport is fundamentally different in conjugated polymer systems than in the vast
majority of high-conductivity materials.
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