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Abstract: In this study, Niyrg(Mngo_,Cu,)O, (x=0~0.25) specimens were prepared by using a conventional
mixed oxide method. All specimens were sintered in air at 1,200°C for 12 h and cooled at a rate of 2°C/min to
800°C, subsequently quenching to room temperature. We investigated the structural and electrical properties of Ni
0.79(Mng 91 _.Cu,)O, specimens with variation of CuO amount for the application of NTC thermistors. As results
of X-ray diffraction patterns, all specimens showed the formation of a complete solid solution with cubic spinel
phase. The relationship between In p and the reciprocal of absolute temperature(1/T) for the NTC thermistors was
shown linearity, which exhibited the typical NTC thermistor properties. With increasing the amount of CuO,

resistivity at room temperature, B-value, and temperature coefficient resistance decreased.
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Table 1. Chemical composition of Nig 79(Mng 91— .Cu,)Oy .

Contents(mol)

Sample NiO Mny05 Cuo
(a) 0.79 221 0
(b) 0.79 2.16 0.05
(c) 0.79 2.11 0.10
(d) 0.79 2.06 0.15
(e) 0.79 2.01 0.20
() 0.79 1.96 0.25

Starting materials NiO, MnO3 CuO

| |
Iy}
[ Weighing & Mixing l Ball mill, Ethyl alcohol, 24hr
Ly
l Drying l 100°C, 24hr
I
l Calcination l a00°c, 2hr
Iy
[ Mixing & Binder I Addition of PVA , 3wt%
|9
l Forming l 1000psi, 12¢
ig*
[ Sintering l 1200°C, 12hr, in air
O
l Quenching l 800°C
O
|

l Ni-Mn-Cu specimens

Fig. 1. Sample fabrication process using mixed oxide method.
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Fig. 2. X-ray diffraction patterns of Nij 79(Mng 9q_ ,Cu,)Oy
ceramics: (a) x=0, (b) x=0.05, (c) x=0.10, (d) x=0.15, (e)
x=0.20, and (f) x=0.25.

Table 2. Experimental lattice parameter and crystal system of
Nig.79(Mng 57—, Cu;)Oy.

Sample a[A] Crystal system
(a) 8.4520 cubic
(b) 8.4418 cubic
(c) 8.4404 cubic
(d) 8.4326 cubic
(e) 8.4273 cubic
(f) 8.4230 cubic
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Fig. 3. SEM surface images of Nij;9(Mng oy _ ,Cu,)Oy
ceramics: (a) x=0, (b) x=0.05, (¢) x=0.10, (d) x=0.15, (e)
x=0.20, and (f) x=0.25.

Fig. 4. SEM cross-section images of Nij 79(Mng 91— ,Cu,)O
4 ceramics: (a) x=0, (b) x=0.05, (¢) x=0.10, (d) x=0.15, (e)
x=0.20, and (f) x=0.25.
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Fig. 5. Sintered density of Nij 79(Mng 91—, Cu,)O, ceramics.
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Table 3. Electrical characteristics of Nij 79(Mngy 97—, Cu, )0y

ceramics.

Resistivity ~ B2gg/323 Activation Tce:;?fi?;irte
Sample (Q-cm) (K) Enizg\}lli of resistance
(@(%/°C)

(a) 4,556 4,010 0.346 -4.17

(b) 1,599 3,674 0.347 -3.80

() 532 3,248 0.280 -3.49

(d) 221 3,003 0.259 -3.22

(e) 152 2,805 0.242 -3.06

(f) 113 2,668 0.230 -3.04
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Fig. 6. Arrhenius plot of In p and 1/T of Nij,q(Mny oy _
Cu, )0, ceramics: (a) x=0, (b) x=0.05, (c) x=0.10, (d) x=0.15,
(e) x=0.20, and (f) x=0.25.

07141 RoggTt Rypss ZH2H 298 K(Tog)2t 323 K(T

() A7IAF ol 2ol o Wasts u]g2
Holin, theol Al (302 RE 13

a=((1/R)dR/dT) =— B/ T? (3)

# 32 CuO9 &7 Wsto] o = 8Xe, B-4
o, &get olvA], T8 TCR 54 HEd o]
o, 2 62 AlE HIAY(n p)p A2 A4
(1/T)eke] FAS depd Zlojth In pip 1/T Afolof
Agde UE glen, ol 2&7t it wet
"o AVAY 5ol dastes AFAJ NTC Ag]
B9} 542 YEAL a2 uidtt [2].

a9 72 Cu09 =74 HWsto] mg A2 HX gt
B-g4S UERH Zlojtt. Cudf =4dH|7F 0014 0.25
2 7ol mhet e BRI g2 4,556 Q-emofA



A7) A A} A 7 8 3] = 5%

)

N:
R

0.00 005 0. 10 0. 15 020 025
Cu content [mol]

[31] enpea-g

Fig. 7. Resistivity(at room temperature) and B-value data of

Nig.79(Mng 91 — ,Cu,)O, ceramics.
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