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INTRODUÇÃO

Termistores do tipo NTC (Negative Temperature 
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Abstract

Ceramic thermistors based on manganese, nickel and cobalt oxides were prepared by mixing these oxides followed by pressing 
and sintering at 1250 C. The oxides were characterized by X-ray diffraction and scanning electron microscopy. The thermistor 
behavior was studied by two-probe dc electrical resistivity measurements in the room temperature-220 C range. The main results 
show the possibility of preparing thermistors in a wide range of electrical response by suitable choice of the relative concentrations 
of the precursor oxides. 
Keywords: thermistor, NTC, temperature sensor.
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[Table I - As-prepared and post-sintering contents of NiO, 
MnO

2
 and Co

3
O

4
 of the compositions.]
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RESULTADOS E DISCUSSÃO
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[Figure 1: TG/DTG curves of 50% NiO - 50% de MnO
2
 under air, 

100 mL/min.]
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[Figure 3: TG/DTG curves of 50% MnO
2
 - 50% Co

3
O

4
 under air, 

100 mL/min.]
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[Figure 2: TG/DTG curves of 50% NiO - 50% Co
3
O

4
 under air, 

100 mL/min.]
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[Figure 4: TG/DTG curves of 33,3% NiO - 33,3%MnO
2
 - 33,3% 

Co
3
O

4
 under air, 100 mL/min.]
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[Figure 8: SEM micrograph of a fracture surface of a typical region 
of the 33,3% NiO - 33,3% MnO

2
 - 33,3% Co

3
O

4
 composition.]
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[Figure 5: SEM micrograph of a frature surface of a typical region 
of the 50% NiO - 50% MnO

2
 composition.] 
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[Figure 6: SEM micrograph of a frature surface of a typical region 
of the 50% NiO - 50% Co

3
O

4
 composition.]
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[Figure 7: SEM micrograph of a fracture surface of a typical region 
of the 50% MnO

2
 - 50% Co

3
O

4
 composition.]
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Tabela II - Valores obtidos por EDS para as composições de 
cerâmicas termistoras em três diferentes regiões.
[Table II - Metal content at three regions (typica, dense and 
granular) by EDS of the thermistor compositions.]
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[Figure 9: X-ray diffraction patterns of the compositions: a) 50% 
NiO - 50% MnO

2
; b) 50% NiO - 50% Co

3
O

4
; c) 50% MnO

2
 - 50% 

Co
3
O

4
; d) 33,3% NiO - 33,3% MnO

2
 - 33,3% Co

3
O

4
. p stands for 

the perovskite phase.]
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[Figure 10: Electrical resistivity as a function of temperature of the 
composition 50% NiO - 50% MnO

2
sintered at 1250 C/2 h.]
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[Figure 11: Electrical resistivity as a function of temperature of the 
composition 50% NiO - 50% Co

3
O

4
sintered at 1250 C/2 h.]
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[Figure 12: Electrical resistivity as a function of temperature of the 
composition 50% MnO

2
 -50% Co

3
O

4
sintered at 1250 C/2 h.]
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[Figure 13: Electrical resistivity as a function of temperature of 
the composition 33.3% NiO - 33.3% MnO

2
 - 33.3% Co

3
O

4
sintered 

at 1250 C/2 h.]
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[Table III - Electrical resistivity at 50 C and parameters 
ane  of different thermistor comopositions.]

CONCLUSÕES
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 e de de termistores tipode termistores tipo 
NTC.
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