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In this thesis, a computational tool based on DFT+U coupled with a statistical
model was utilized to study the role of the Sn doping on the improved conductivity of
V205 based cathode for Li-ion batteries. The formation of point defects, including
intrinsic and Sn-related defects, were investigated systematically. The statistical
model with electroneutrality was applied to estimate the defect and carrier
concentration at equilibrium. The computations reveal that neutral Sn substitution for
VO (Snvo) is the most dominant in the presence of Sn doping. The electron
conduction can occur by the transport of bound polarons in Snvo, escaping the defect
center. Compared to the material without doping, Sn doping plays a significant role in
the increase in the concentration of bound polarons via the formation of neutral Snvo.
In addition, these polarons can escape from the defect center more easily. In other
words, Sn substitution slightly weakens the interaction between defect center and the

bound polaron. As a result, the number of charge carriers increase as well as the

conductivity of the Sn-doped material.
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