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Abstract

In recent years, the research on organic thermoelectric materials has received attention of scientific
community. In this paper, thermal conductivity of Bis-Dithienothiophene (BDT) molecular crystal along n-nt
stacking direction was calculated using equilibrium molecular dynamics (EMD) method, to analysis its
potential applications in the field of thermoelectric materials. By comparing the effects on the results of
thermal conductivity using different time steps and sample interval times in molecular dynamics simulations,
we obtained that the optimal time step and sample interval time for BDT molecular crystal should be 0.1 fs
and 2 fs, respectively. Meanwhile, we investigated the finite size effect and found the solution. We got a very
low thermal conductivity (0.34 W/m-K) of BDT molecular crystal along n-n stacking direction by our
calculations, which is very suitable for semiconductor thermoelectric materials. At last, through the
characteristics of molecular structure and the obtained heat current autocorrelation function (HCACF),
phonon transport and scattering mechanism were revealed.

Keywords: equilibrium molecular dynamics, Bis-Dithienothiophene (BDT), organic thermoelectric materials,

thermal conductivity, phonon.
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Bond Parameters

bond K, (kcal/(mol-A?)) Feq (A)
s-C 227.0 1.1810
c-C 317.0 1.507
C-H 367.0 1.080
c=cC 570.0 1.350

Angle Parameters

angle Ky (kcal/(mol-radian?)) Beq (degrees)

S-C-C 50.0 131.10
S-C=C 50.0 114.70
S-C-H 50.0 109.50
C-S-C 62.0 98.90
C-C=C 63.0 117.00
C-C-H 35.0 120.00
C=C-H 35.0 119.70




Van der Waals Parameters

atom type & (kcal/(mol)) o (A)
S 0.2500 2.0000
C 0.0860 1.9080
H 0.0150 1.4590
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