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Abstract: Structural modifications in LiNiO, induced by doping of Al, Co and Mn were investigated by XRD and
EXAFS. Diffraction experiments show that doping does not modify the phase as LiNiO,, and all structures belong
to the R3m group, however, doping of Al, Co and Mn, decreases the size of the unit cell, and limits the cation
mixing in lithium layers. From EXAFS data fitting one may see that doping of Al, Co and Mn decreases the De-
bye-Waller factor of the first shell of Ni-O and weakens the John-Teller distortion of the Ni(l[)O4 octahedron. Dop-
ing by Al and Co in LiNiO, also decreases the Ni-O bond length while the effect on bond length is not obrious
with Mn doping. All dopings decrease also the second shell Ni-Ni bond length. Moreover, doping of Co and Mn
decreases the Debye-Waller factor of the second shell increasing the ordering of the Ni-Ni shell, while Al doping
increases the Debye-Waller factor and slightly enhances the disorder degree of the Ni-Ni shell.
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Table 1 Parameters of the unit cell for five materials
Experiment Reference®”

a/ nm ¢/ nm cla V /[ nm? Loy ! Ty a/ nm ¢/ nm cla
LiNiO, 0.288 7 1.422 493 0.102 6 1.27 0.287 39 1.486 4.936
LiNigAly,0, 0.286 8 1.423 4.96 0.101 3 1.47 0.287 20 1.420 5 4.951
LiNig4Co0g,0, 0.286 9 1.418 4.94 0.101 1 2.08 0.286 85 14170 4.946
LiNigoAlge5C00050, 0.286 8 1.424 4.97 0.101°5 1.20 — — —
LiNigoMny,0, 0.288 0 1.422 4.94 0.102 2 1.37 0.287 09 1.417 9 4.927
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of five materials
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Table 2 Fit parameters of EXAFS on Ni-K edge for five materials

Ni-0 Ni-Ni

R /nm o/ (x 10~ nmd) R /nm o2/ (x 10~ nm?)
LiNiO, 0.195(1) 1.09(1) 0.287(9) 0.50(2)
LiNigsAly,0, 0.194(3) 1.03(5) 0.287(2) 0.56(8)
LiNigsC00,0, 0.194(5) 0.99(3) 0.287(4) 0.47(9)
LiNigoAlusCos0s 0.194(5) 1.01(6) 0.287(4) 0.51(6)
LiNigsMno,0; 0.194(9) 1.02(4) 0.287(4) 0.45(7)
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