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Abstract: The ternary system NTC (negative temperature coefficient) powders of Co,sMn,;sxNiyO, (X=0, 0.1, 0.3,
0.5, 0.7, 1.0) materials were prepared via sol-gel method. The particle size of calcined powders, phase structure,
infrared absorption spectra and electrical properties were characterized by using laser particle size analyzer,
XRD, IR and electrical measurements, respectively. Combined with the results of XRD and IR spectra, the
relation between cation distribution and electrical properties of NTC thermistors were investigated, which
provided evidence for high precision and reliability of NTC material. The results of electrical measurements
indicated that the electrical resistivity display a U-shape curve with the increase of Ni content, whereas the
thermal constant Bass, decreased remarkably from 4427 to 2429 K. This means that electrical resistivity and Boss
of CoisMn, s xNiyO, system could be adjusted to the desired values and then considered this ternary system as

advanced semi-conducting materials for NTC thermistor applications.
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Table 1 IR absorption spectra wave numbers v, and
v, of the Co,sMn, s yNiyO, samples

v,/ em™ v,/ em™
X=0 661.81 610.95
X=0.1 661.23 609.58
X=0.5 646.31 609.65
X=0.7 655.88 603.86
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Table 2 Electrical resistivity, B value and activation energy in different sintered

temperature of Co,;sMn, s yNiyO, samples

Samples pasc/ (Q-cm) psoc/ (Q-cm) Bagso | K AE [ eV Sintered temp. / °C
X=0 2 381.466 736.554 4523 0.388 5

X=0.1 423.79 156.828 3 831 0.329 1

X=0.3 283.947 113.685 3526 0.302 9 1 150
X=0.5 274.115 119.031 3218 0.276 4

X=0.7 348.692 158.322 3 044 0.261 5

X=1.0 1 131.342 614.655 2352 0.202 0

X=0 1 439.841 435.385 4610 0.3959

X=0.1 286.04 105.422 3 849 0.330 6

X=0.3 388.708 165.42 3292 0.282 8 1 100
X=0.5 303.483 135.026 3253 0.279 4

X=0.7 509.403 222.548 3193 0.274 2

X=1.0 3 909.928 1 979.456 2623 0.225 3

X=0 6 927.135 2 140.804 4520 0.388 2

X=0.1 1 023.525 379.678 3 820 0.328 1

X=0.3 1 093.571 427.827 3615 0.310 5 1 070
X=0.5 396.364 169.543 3262 0.280 2

X=0.7 552.677 245.078 3132 0.269 0

X=1.0 3 847.561 1971.713 2576 0.221 3
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