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Weak interactions and properties of solids containing transition metals are often problem-
atic to describe with standard generalized gradient approximations (GGA). One challenge
for GGA is the experimentally well studied host material 1T-TiS2, where lithium is the
most prominent intercalation material. The addition of dispersion corrections [1–3] and
an on-site Coulomb repulsion term [4] to the Perdew-Burke-Enzernhof (PBE) functional
is studied [5] using the plane-wave program package VASP. An overall improvement with
respect to experimental data can be observed in comparison to the PBE functional. The
most significant improvement is the structural description, in particular the c lattice
parameter, of TiS2 and the calculated band gap of TiS2. Also quadrupole coupling
constants and chemical shifts are closer to experimental data, if both correction terms are
included. The calculated activation energy in 1T-LixTiS2 for x ≈ 1 for a Li ion migration
to a tetrahedral interstitial position is 0.4 eV and close to experimental values.
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