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Fig. 1 Crystal cell of spinel ferrite
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Table 1 Crystal constants of Ni,Co;_Fe,O4

alA
X
Computed Experiment
0 8.343 8.3401"] 8.3211%
0.125 8.343 8.3281%
0.25 8.341 8.35813
0.375 8.318 -
0.5 8.317 -
0.625 8.316 8.337130
0.75 8.316 8.335830)
0.875 8.308 833181
1 8.307 8.3191% 8.29413]
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TMERKRAENRAE, BINTHT Co™, XACHE



1428 hEA SR R

201747 A

B3 3] THESES, WRRIIBEAE Ni B2
I, AR AT NS, X AR R A B AR
PRES R R, )\ A B R 1 R 5 DY A4,
FPINE T AR R AT, N B RN T
Co & THiM.

2 Ni,Coy FeyOy M55 I Wl HT AT S HEAE

Table 2 Atomic and total magnetic moment of Ni,Co;-Fe,0O4

x HcCo(B) HFe(A) HEe(B) HNi(B) Hrotal

0 2.62 -3.98 4.11 - 24
0.125 2.61 -3.99 4.12 1.58 23

0.25 2.61 —3.98 4.11 1.58 22
0.375 2.62 -3.98 4.11 1.58 21

0.5 2.63 -3.99 4.11 1.58 20
0.625 2.62 -3.99 4.11 1.59 19
0.75 2.61 -3.98 4.11 1.59 18
0.875 2.61 -3.99 4.12 1.58 17

1 — -3.99 4.12 1.57 16
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Fig.2 TDOS (a) and LDOS (b) of Co;_,NiFe,0, (x=0.125)
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Fig.3 TDOS (a) and LDOS (b) of Co;_Ni,Fe,0, (x=0.25)
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Fig. 4 TDOS of Co,_NiFe,04 (x=0.375, 0.5, 0.625, 0.75,
0.875, 1.0)
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Fig. 5 Electron distribution of Ni, Co and Fe ions in
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: dyy
0 POS A, W——
I I
%0_ At . dy.
I —  —
 J) M NS N— =
AN S DA
> | j dz
.éo ,\/k,\ Mi z
B . ¢ A
o dey
S L

-9 -7 —IS —13 —11 1 3 5
Energy/eV
Bl 6 Co iy Mmnids L

Fig. 6 Partial density of state of Co atom



1430 hEA SR R

201747 H

B 7 CopsNigsFe Oy st PS5 AL A2 0] [ Jig v Ay 253 03
A

Fig. 7 Crystal structure (a) and space spin charge density
distribution (b) of CogsNijsFe,O4
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First-principle study of electronic and
magnetic properties of Ni doped CoFe,04

HOU Shi-jie', HOU Yu-hua', HUANG You-lin', OUYANG Yi-fang®

(1. School of Materials science and Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. School of Physical Science and Technology, Guangxi University, Nanning 530004, China)

Abstract: Spinel ferrites, such as CoFe,0O,, can be applied in varied fields such as electronic equipment, microwave
equipment and high density magnetic storage due to their good electromagnetic properties. The crystal structure,
electronic structure and magnetic properties of Ni doped CoFe,O4 were investigated within the density functional theory
in the generalized gradient approximation with Hubbard U correction (GGA+U). The results show that Ni ions tend to
occupy the octahedral site and with the increase of Ni doping content, the lattice constant decreases. The electronic
structure analysis shows that the band gap changes with the change of Ni doping content, and generally it is an insulator
and there is a strong 3d-2p orbital hybridization. Magnetic properties depend on the Ni doping content, and with the
increase of the Ni doping content, the lattice atomic magnetic moments of change is not obvious, but the total magnetic
moment shows linear decreasing trend. It is mainly attributed to the different numbers of the unpaired electrons between
Ni-3d orbitals and Co-3d orbitals, thus affects the magnetic properties obviously.
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