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Abstract: The optimization of dielectric properties for high dielectric perovskite-like ceramics is a research hotspot. (NaLn)Cu3Ti4O,,
(Ln=Ce; Nd) dielectric ceramicswere prepared by ahigh-temperature solid-state methodat different sintering temperatures. The phase
characteristics, microstructure and dielectric properties of the dielectric ceramics were investigated. The results show that
(NaLn)Cu;TiyO1, (Ln=Ce; Nd) ceramics are single-phase ceramics. The dielectric constant of (NaLn)Cu;Ti;O;, ceramics increasesand
the dielectric loss changeswith the increase of sintering temperature. Different doping ions caninduce the corresponding polarization
mechanism, further causingdifferent dielectric properties. (Na;;Cey;3)Cu;3TisOp, ceramics prepared at 1 000 ‘C havethe higher
dielectric properties, i.e., &=50 552 at 10 Hz. However, the dielectric loss of (Na;,Nd;;)Cu;Ti4Oy, ceramics prepared at 950 C is
smaller, i.e., tand=0.09 at 10 Hz.
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Fig. 1 XRD patterns of (NaLn)Cu3Ti4O;, (Ln=Ce; Nd)
ceramics sintered at different temperature and
corresponding XRD (220) patterns of the samples
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Raman spectra of (NaLn)Cu3TiyO,, (Ln=Ce; Nd)
ceramics sintered at different temperature
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Fig. 3 SEM images of (NaLn)Cu;Ti4O,, (Ln=Ce; Nd) ceramics
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Table 1 EDS data of the standard circle region (in Fig. 3(c)
and Fig. 3(f))

Mole fraction/%

Sample No. -

Na Ln(Ce/Nd) Cu Ti o
NCCTO-1000 3.53 1.67 21.65 24.63 48.52
NNCTO-1000 2.93 3.55 23.44 26.52 43.56

K4 (NaLn)Cu;TisO;, (Ln=Ce; Nd) 4P & FE 5 1) EPR 1%
Fig. 4 Electron paramagnetic resonance spectra of
(NaLn)Cu;TisOy; (Ln=Ce; Nd) ceramics
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Fig. 5 Frequency dependences of dielectric constant and dielectric loss (tan ) for (NaLn)Cu;Ti 01, (Ln=Ce; Nd) ceramics sintered

at different temperatures
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Inset spectrum shows the high-frequency data for the all ceramics;Frequency
range is 10 Hz—20 MHz.
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Fig. 6 Room temperature impedance spectra of
Na2/3Cel/3Cu3Ti4012 ceramic
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Inset spectrum shows the high-frequency data for the all ceramics;Frequency
range is 10 Hz—20 MHz.
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Fig. 7 Room temperature impedance spectra of
Nal/sz1/2CU3Ti4012 ceramics
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Table 2 Room temperature grain boundary resistance (Ry,), grain boundary capacitance (Cg), surface resistance (R,) and
surface capacitance (C,) data for (NaLn)Cu;Ti;Oq, (Ln=Ce; Nd) ceramics

Sample No. Re/Q Cg/nF R/Q C¢/nF
NCCTO-950 3337 0.628 8220 10.6
NCCTO-975 5465 0.248 1.68x10° 16.8
NCCTO-1000 4811 0.341 3.38x10° 20.7
NNCTO-950
NNCTO-975 4.76x10° 0.153

NNCTO-1000 2.65x10° 1.25

All data are from the fitting of equivalent circuit (RQ) in Figs. 6 and 7.
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Fig. 8 Relationship between applied DC voltages and the
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