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Kim, Young Min Yim, Chai Suk Yim, Going , Characteristics of Electrical Resistance
in Mn—-Co-Ni-Fe Oxide

ABSTRACT : The properties of electrical resistance of Mn-Co-Ni-Fe oxide-based thermistor with
various Fe contents in sintering process at 1200° to 14007C for 4 hours in air atmosphere for
fabricating thermistor materials were investigated. The results were as follows: all samples showed
single cubic spinel crystal structures in all region. The electrical conductivity is the highest
thermistor sintered at 1300°C for 4 hours. In general when the Fe content is increased except F-2,
the resistivity increases and relatively the conductivity decreases. Particularly F-2 composition

exhibited the highest electrical conductivity(1.4x10”Qem) and relatively low B constant(2906K).

Keywords: NTC thermistor, Mn-Co-Ni-Fe oxide, Cubic spinel structure, Electrical conductivity

and resistivity, Thermistor constant
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Table 1. Compositions of Mn-Co-Ni-Fe oxide prepared

Sample Fe content Composition
name (mol) (mol)
F-0 0 Mn3.0C01.9Ni1.1O4
F-1 1 Fe1.0Mnz0Co1.9Ni1.104
F-2 2 Fe20Mn3z 0Co1.0Ni1.104
F-3 3 FesoMnz0Co1.0Ni1.104
F-4 4 Fes.oMnz 0Co1.9Ni1104
F-5 5 Fes.oMnz 0Co1.9Ni1.104
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Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. XRD profiles of Mn-Co-Ni-Fe oxide with

various Fe contents.
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various Fe contents.
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Table 2. Resistivity, B constant and activation energy of Mn-Co-Ni-Fe oxide sintered at

various temperatures

Sintering Resistivity B25/85 Activation
temp. time Sample name 25T constant energy
(c)y  (hn) (Ga-cm) (K) (eV)
F-0 296 3315 0.286
F-1 1765 3243 0.280
F-2 709 2907 0.257
1200 4 F-3 8831 3584 0.310
F-4 42580 3831 0.330
F-5 41730 3718 0.321
F-0 321 3303 0.285
F-1 1949 3262 0.281
F-2 713 2906 0.251
1300 4 F-3 8284 3562 0.307
F-4 29365 3885 0.335
F-5 41038 3915 0.338
F-0 346 3309 0.285
F-1 2099 3266 0.282
F-2 728 2908 0.251
1400 4 F-3 14423 3689 0.318
F-4 54992 3934 0.339
F-5 65591 4036 0.348
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