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The full-potential linearized augmented plane wave (FP-LAPW) method within the density functional theory
is used to calculated the structural and electronic properties of ZrSiO4 in its low and high pressure phases. In
this approach, the generalized gradient approximation was used for the exchange Űcorrelation potential. We
have firstly optimised the internal parameters and used them to calculate the ground state properties such as
lattice constants, bulk modulus and its derivative, inter-atomic distances and angles as well as the structural
phase stability. The transition pressure at which ZrSiO4 undergoes structural phase transition from zircon to
scheelite structure is also determined. The results are compared with previous calculations and with experi-
mental measurements. On the other hand, calculations of the charge densities were performed to describe the
nature of chemical bonding; band structure and density of states, which allow us to discuss the features of
orbital mixing, are also given. Furthermore, a comparative study between the scheelite and zircon phases of
ZrSiO4 is presented in this work.
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