Design and construction of apparatus for study of temperature
effects on dielectric properties of materials
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Research Title: Design and construction of apparatus for study of
temperature effects on dielectric properties
Researcher :  Asst. Prof. Dr. Naratip Vittayakorn

Faculty : Science

Department: Chemistry

ABSTRACT

The apparatus for study of temperature effects on dielectric properties of
materials have been successfully fabrication. It can provide high precision of dielectric
permittivity or dielectric constant and dielectric loss as temperature dependent. The
heating and cooling rate was studied. It was found that the highest precision has
occurred at-1and 5 degree Celsius per minute. It’s interesting to note that this apparatus
also provides the effect of temperature on conductivity, piezoelectric properties,
ferroelectric properties, and also used as the Instruction media for bachelor and
graduate study.

Keywords —sonochemical, tetragonal scheelite
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4.3 (Curie temperature: Tc)

(Relative permittivity (£1) PZ-NN0O5 PZ-
NNO5

Samples: conditions  Curie temperature  %error  Relative permittivity — %error

(Tg) (£n)
PZ-NNO5 (reference)  79.1 - *10,966 -
PZ-NNO5 : I°c/min 78.9 0.25 10,813 141
PZ-NN05 : 5°c/min 79.2 0.13 10,757 1.94
PZ-NNO05 : 10°c/min  80.6 1.86 10,700 249
PZ-NNO05 : 20°c/min 844 6.28 10,676 2.72
4.3.2 (I-x)PhZr03(x)Pb(NiU2Nb12)03; PZ-PNN x = 0.06
PZ-PNN
1510 20 °/

4.20


lib
Textbox

lib
Textbox


30

(T0.r) (Tc) (Relative
permittivity (£1)
PZ-RNN 4.4 4.4
1 5
PZ-PNN
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1 5
0 2
4.4 (Curie temperature: Tc)
(Relative permittivity (£1) PZ-PNN06
PZ-NNO5
Samples: conditions .., %error  Tc %error ) %error
PZ-PNNOG6 (reference)  120.9 208.1 5272

PZ-PNNOG : I°c/min i 0.25 208.7 028 5268 0.08
PZ-PNNO6 :5°c/min 121.5 0.49 2089 038 5264 0.15
PZ-PNN0G : 10°c/min 1257 381 2116 165 5108 321
PZ-PNNO6 :20°c/min  127.2 495 2154 339 4700 1217
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(dielectric constant) 110 100
kHz 421 x= 0.00
(depolarization temperature ; Td)
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ferroelectric phase) (maximum temperature ; Tm)
(paraelectric phase)
=000 Td Tm 110 252 °C , x= 0.02

Td m 260 °c
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(dielectric constant; £1)

13000
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(Ba0.7Ca0.3)Ti03 (Annealing) () (No annealing) (b) 12 (c) 24 (d) 48
(¢) 100

4.3.6
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X X=013
04
(FRA
x = 0.06 Trj
(polymorphic phase transition, PPT) [5, 6]
x = 0.08 rRT

X2 0.08
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(£ mex) 3200 1 KkHz
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(IF)KNN-

‘427

(Curie temperature)

(Diffuse phase transition) [6]

150

(T0+)

382°c

200

x=0.01
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(Broad peak)

420°
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43.9 (I-x)KNN -
XxBMnN
y
©
4.28 (I-x)KNN - xBMnN
30 - 450° 10 kHz
4.28 X =001 2 190
380°C KNN 2
KNN (200 420° )
(T0) (Tc)
X = 0,01
2300 10 kHz BZnN X
=0.03 (Broad peak)
(Tot) X = 0.03
327°C
BZnN x =010
178°

I (x=001) (x=0.03- 0.10)
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4.3.10 ) 0.9BaTiO3
(I-x)(Bi05Na0s)TiO3 xBi(Mgg 5Tio5)03
110
100 KHz 0.9BaTiOZ (I-x)(Bio.5Na0.5)Ti03 xBi(MgosTios)03 4.29
4.29
0.9BaTiO3 (I-x)(Bi05Na05) ( 3 xBi(M805Ti05)0 3
4.29 X = 000
(Sharp peak) 178°
(FE)
(PE) X =0.02
004 < X

<0.10
(Diffuse  phase transition)
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Bi(Mgo 5Ti0.5)03 )] (Normal ferroelectric)
(Relaxor ferroelectric) [7]
Curie - Weiss

4.3.11 ,
(0.95-y)BaTiO3- 0.05CaTiO3- yBaZr03

4.30
(0.95-y)BaTiO3 - 0.05CaTi03 -
yBazr03 y =004
0.06<y<
0.20
0.06<y< 0.10
i
Temperature ( C)
4.30

(0.95-y)BaTi03- 0.05CaTi03-yBazr03
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33
(0.975-y)BaTiO3 - 0.025SrTi03 - yBasSn03

0.00< y< 0.04
BaSn03 0.06<y< 0.10
0.06<y< 0.08
4312
(0.975-y)BaTi03-0.025SrTi03- yBaSn03
431
BaSn03
BaSn03
24800 y =0.10
7
0
Q
Temperature ( C)
431

(0.975-y)BaTiO3- 0.025 ( 3-yBasn03
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1
10 100 KHz 4,32 0.00<x<  0.06
(Sharp  peak)
(FE) (PE) BaSn03
0.08<x< 0.10
0
H
:
Temperature ( C)

4,32
(0.95-x)BaTi03- 0.05CaTi03- xBaSn03
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LCR meter LCR meter AgiLcent  E4980A
(Relative
permittivity) (dielectric  constant)
(Dielectric loss)

PZ-NN05 PZ-PNNO6

5.2
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