Accepted Manuscript

Thermal and electrical conduction in the compaction direction of exfoliated
graphite and their relation to the structure

Po-Hsiu Chen, D.D.L. Chung

PII: S0008-6223(14)00513-2

DOI: http://dx.doi.org/10.1016/j.carbon.2014.05.059
Reference: CARBON 9025

To appear in: Carbon

Received Date: 1 February 2014

Accepted Date: 24 May 2014

Please cite this article as: Chen, P-H., Chung, D.D.L., Thermal and electrical conduction in the compaction direction
of exfoliated graphite and their relation to the structure, Carbon (2014), doi: http://dx.doi.org/10.1016/j.carbon.
2014.05.059

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.carbon.2014.05.059
http://dx.doi.org/http://dx.doi.org/10.1016/j.carbon.2014.05.059
http://dx.doi.org/http://dx.doi.org/10.1016/j.carbon.2014.05.059

Thermal and electrical conduction in the compaction direction of

exfoliated graphite and their relation to the structure

Po-Hsiu Chen and D.D.L. Chung
Composite Materials Research Laboratory
University at Buffalo, State University of New York

Buffalo, NY 14260-4400, U.S.A.
Abstract
The effects of the compaction and graphite layer preferred orientation on the thermal and
electrical conductions in the compaction direction of graphite-flake-based exfoliated graphite
have been decoupled. The compact's electrical and thermal conductivities decrease with
increasing compaction (density increasing from 0.047 t0:0.67 g/cm’, solid content increasing
from 2.1 to 30 vol.%) and preferred orientation. The essentially linear correlation between
electrical and thermal conductivities (Wiedemann-Franz Law) is because both conductions are
governed by the preferred orientation. With increasing compaction, the fraction (f) of conduction
path that is the graphite a-axis decreases from 0.997 to 0.937 and from 0.994 to 0.798 for
thermal and electrical conductions respectively. For the solid-part thermal and electrical
conductivities toexceed 140 W/(m.K) and 60 kS/m respectively, f must exceed 0.95; the highest
solid-part conductivities are 550 W/(m.K) and 230 kS/m. The compaction-related variation in the
solid-part conductivities is large [21-550 W/(m.K) and 10-230 kS/m], due to the preferred

orientation variation. The through-thickness Lorentz number (7.3 x 10° W.Q/K?) is similar to

the in-plane value, being independent of the preferred orientation. At 2-7 vol.% solid,
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