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Abstract

In this work, the (Al + Nb) co-doped anatase TiO, ceramics were prepared by conventional solid
phase sintering, and the concentrations were 0.5%, 1%, 2% and 5%, respectively. The optimized
annealing conditions for (Al + Nb) co-doped TiO; ceramics were 1500°C for 10 h under air atmos-
phere and the concentration was 2%. According to the sample’s analysis of the microstructure,
element, valence, different temperature of dielectric properties, we find that the structure of ce-
ramics transforms from anatase phase structure into rutile phase structure, and all the ceramics
have very high density. Their dielectric properties have a very good frequency and temperature
stability. The primary origin of the observed colossal dielectric permittivities apparent in our ce-
ramics is not fundamentally related to surface barrier layer capacitor (SBLC) effect and grain
boundary effect. Electron-pinned defect-dipoles effect is responsible for the excellent CP proper-
ties observed in (Al + Nb) co-doped TiO:.
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Figure 1. The XRD patterns for (a) the TiO,(A) powder and
(b-e) the sintered (1500°C) Tiy.»,AlLNb,O, (x = 0.005, 0.01,
0.02, 0.05) ceramics
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Figure 2. Raman spectra of the different Ti,_,, Al,Nb,O, (x =
0.005, 0.01, 0.02, 0.05) ceramics. The dotted lines (143 cm™?,
250 cmY, 447 cm™t, 612 cm* and 826 cmY) indicate the Ra-
man mode of rutile phase
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Figure 3. SEM images for the different Ti;_»AlyNb,O, (x = 0.005, 0.01, 0.02, 0.05) ceramics
after sintering
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Figure 4. The valence state for the TiggsAlg02Nbg 020, ceramic after sintering. (a) Al 2p, (b)

Nb 3d, (c) O 1s, and (d) Ti 2p. The peak positions and their splitting values are also labeled in

each image
[ 4. TiggsAlo.02Nbg 0,0, EEEEFEZE RN 7S Bl (a) Al 2p, (b) Nb3d, (c) O 1s F(d) Ti 2p. U§
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Figure 5. Dielectric properties of (a) TiggsAlgo2Nbg 20, ceramic sintered for 10 h at different temperatures (b)
Tig.9sAlg 02Nbg ¢20, ceramic sintered for different sintering time at 1500°C and (c) Tiy.oAlNb,O, (x = 0, 0.005, 0.01, 0.02,
0.05) ceramics sintered for 10 h at 1500°C
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Figure 6. Frequency-dependent dielectric properties of TiggsAlg02NDg 020,
ceramic when Ag and Au electrodes were used for the dielectric measurements
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Figure 7. The relationship between the applied DC voltages (—10 V~+10 V)
and the dielectric properties of TiggsAlggoNbg 2O, ceramic measured at 1
kHz and 1 MHz, respectively
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Figure 8. Dielectric properties of TiggsAlg.0oNbg 020, ceramic as a function of
temperature (5 K to 550 K).
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