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Abstract— A new lead-free ferroelectric solid solution between NBT, KBT and BT were prepared by conventional solid reaction route and the compositions were summarized by mathematics formula (1-x-y)(Na0.5Bi0.5)TiO3-xBaTiO3-y(K0.5Bi0.5)TiO3 (abbreviated as NBT‐xBT-yKBT). XRD results show that the crystalline structure of the investigated materials were perovskite. The morphotropic phase boundary (MPB) of the ternary system between rhombohedral and tetragonal locates in the range of of x=0.05–0.07 and y=0.12-0.18. Using Rietveld refinement has allowed us to specify more precisely the morphotropic phase boundary (MPB) in this system. Dielectric permittivity measurements in a wide temperature range between 40 and 600°C showed that all materials are ferroelectric at room temperature and exhibit a diffuse. Electromechanical coupling factor kp = 0.287 are ameliorated at x = 0.05 and y=0.12. The photocatalytic activity for the decolorization of methylene blue under visible light irradiation of NBT powder was evaluated. In consequence, it can be considered as a potential system in photocatalytic devices.
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