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¥ Ny Zow A
N3 = (8/3) [friz1 + fxiza
+(3O — 1 — .’I)Q)fFe] — 60, (4)

Hort fri, fri B fre 53 RS T, Ni il Fe IR HL B 2
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3—T1—T2—Ys—Ys 23
Hr Ra1, Rao, Raa, Ras M1 Rag 73 5387~ bl (A)
A7 Ti3*, Nid*, Ti?t, Ni%t flFe?t A%} T Fe3+t
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—1, =2, 5, 4, 3F2up. K BLFATM (1) K 7T LA
THE AN 7> (1P S RESE,

+ Rp1

KC = UBT — HAT,
pat = (5y3 + 3y2 — y1 + 4ys + 2ys5 — 2y4) ,
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(
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X VBA(TiH)l/ﬂ } (12)
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Abstract

Spinel ferrite samples TizNii_;Fe2O4 (z = 0, 0.1, 0.2, 0.3, 0.4) were prepared using conventional solid reaction
method. The sample exhibit a single-phase cubic spinel structure with a space group obtained Fd3m. The lattice
parameter a increases with the increase of Ti doping level x. But the specific saturation magnetizations, os, gradually
decrease with increasing Ti doping level x at 10 K and 300 K. It is interesting that when the doping level x > 0.2, two
transition temperatures, 71, and T, are found: when the temperature is lower than Tx, the magnetization is obviously
decreased, while at the temperature 71,, do/dT reaches a maximum value. This phenomenon indicates that an additional
antiferromagnetic structure arises in the traditional spinel phase of ferrites which results from Ti doping, that Ti ions
will show the form of Ti** and Ti%* cations which have magnetic moments, and that the magnetic moments of the Ti
cations are opposite to those of the Fe and Ni cations. The dependence of the magnetic moments of the samples on the
Ti doping level z at 10 K was fitted successfully using the quantum-mechanical potential barrier model proposed earlier
by our group. In the fitting process, the distributions of Ti, Ni and Fe cations in the samples are obtained. It is found

that 80% of the Ti cations will occupy the [B] sites in Ti*" form.

Keywords: spinel ferrite, crystal structure, magnetic properties
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