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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 1 and 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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4.3.1  (1-X)PbZrOs-(x)NiNbOs; PZ-NN fidndaussdusznau x = 0.05

vam'wmaauauﬁ’ﬁlﬂaLﬁﬂw‘%nmmﬁ'saeimﬂmﬁm PZ-NN TaenisiUdsunlasdnsinisou-
awaaamwnmmnu 1 5 10 uay 20 “C/undl wuiALansAan weanduive uay mmiamma
ma'Lmmanmn"l,uLﬂaauuﬂaaLuavmmitﬂaauuﬂaaamwmﬂuawmamwnm Luammamsw a.19

:

05

— = 12000 05
5 PZ-NNO5_I'C/min | ——s00H: PZ-NNO5_5"C/min 500 Hz
2 10000 & w1000 — 1 kHz
= —10 Kz |04 ug j_;, — 10 kHz FO4
= ) w
= 80004 : &
= bos E’ £ 8000 5
E. £ = bos &

6000 -_— E
7] w €000 4 g
e roz £ & 0z @

- ! & o

z 4000 4 ] Y 000 £
= - Fo.1 E 5 01 %

2 Lo.
o ERC 3

0ol— ; : : : 00 o —\ 00
50 100 150 2000 250 300 50 100 150 200 250 200
Temperature ("C) Temperature (°C)

12000 23 - 0.5 12000 — —r 0.5
- PZ-NNO5_10°C/min i ——so0m; | -~ PZ-NNO5_20"C/min 500 He |
< 100004 | =1 Tk & 10000 | —— 1 e |
= | ——10 kHy }O04 = 'S | —=10 Kz |04 =
- % % = - - T
2 80004 S .= 8000 8
= Los = Loz &
g YR T - iy
5 60004 _g £ so00- g
o P02 o2 £ Loz
2 aoc0 & @ q000d £
= g s 71
3 Lol o = . o1 =2
= zuoo:/\‘\ 2 2 m'—/\\ &

0 T T T T T 00 a T T T T T 00
50 100 150 200 250 300 50 100 150 200 250 300
Temperature ('C) Temperature ("C)

SU‘W 4.19 fmwmmamwuas.;vr’mmﬂmwaauﬂuwm f’ﬂﬂ’]‘iﬂiULE‘iEWl’Nlﬂ’r]Laf‘lVI'iﬂLLﬁ“E]Cu%ﬂi.l

waamsmamqmmmu PZ-NN Imammﬂﬂwamswm‘muaaﬂumamwnmmﬂu 175 10 waz 20
“Crunil

ﬂﬂﬂﬂ?uﬁmaamwﬂﬁﬁ (Curie temperature:  Tc)tagATan1neaudusing (Relative
permittivity (€,) mcsﬂ,fﬂmﬂLﬂﬁanmlmmanmﬁﬂmﬂﬂwumw1m'5LU'ia'umwﬂummmmu"uaewﬁ
MﬂIUi“UU PZ-NN LLﬂﬂ\“ﬁNﬁﬂqui’Nﬂ 4.3 ‘UQWU?qﬂqWVL'ﬂQFm@mT]ﬂF]'S’UU aﬂ"Ua\iﬂmWﬂNLVHﬂ‘U 1 way
5 a@ﬁqL?ﬁaL‘ﬁUﬁﬁauTﬂ LUUﬂ’]WIﬂﬁLﬂUJﬂUﬂ’?&HWi%’m IFIEJ@JLUE]ELQ‘HQF’T']1NNWW51WEUIULﬂmWW
Eiall'ﬁUiﬂ ﬂwuuluﬂqi?ﬂﬂﬁﬁu ﬂqiﬂﬁﬂqaﬁi’]ﬂqi’uu aﬂ‘u@ﬂamﬂﬂul’?qﬂ 1uag 5 ENFi’lL‘HaL‘UE}ﬁﬁEImW

L‘U‘LiﬂT‘VI'L‘HNﬁ‘lﬂﬂﬂﬂENLLauLLlJUFJ']iJ'Wﬂﬂ?’lﬂ?iﬁldﬂﬁ@ﬁiﬂﬂﬁ'ﬂu BQ‘UBGDMﬂﬂlll?WlO ey 20 a9An
WalBuanaundi



29

- at 4

d a : ' o
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Samples: conditions  Curie temperature %error  Relative permittivity %error
) (€)

PZ-NNQ5 (reference) 79.1 - 10,966 -

PZ-NNO5 : 1°C/min 78.9 0.25 10,813 1.41

PZ-NNO5 : 5°C/min 79.2 0.3 10,757 1.94

PZ-NNO5 : 10°C/min  80.6 1.86 10,700 2.49

PZ-NNO5 : 20°C/min -~ 84.4 6.28 10,676 2.72
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3 o a, o N = t a8
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7l 1 une 5 aernwalduanaund Lﬂumwlwwa‘lmmmmLLavLLuua'mnﬂnﬂnﬁmamamwm's-uu A9UD4
amwnu"hm 10 uaz 20 aamwawaaﬂamm

- |

P = . ' R
19199 4.4 mnﬂ%‘aumauamwnuﬂs (Curie temperature: Tc) uwasAtgn IWYaNEURINS

u
1 [

(Relative perml‘tthIty (&) 58%71974n PZ—PNN06 UINTFIUINUNAL1989 wazandidagie

PZ-NNO5 f¥aldaaniadadladidnvinias

iﬂVlﬁ'i'N‘U'ULMﬂLUﬁEIULLUﬁ\?E]Eli’lﬂ'l‘a"!.luaﬂ'ﬂaﬂﬂmﬁﬂ&l

Samples: conditions Tos Yeerror T, Yoerror £ Y%eerror
PZ-PNNO6 (reference) ~ 120.9 - 208.1 - 5272 -
PZ-PNN06 : 1°C/min 121.2 0.25 208.7 0.28 5268 0.08
PZ-PNNOD6 : 5°C/min 1215 0.49 208.9 0.38 5264 0.15
PZ-PNNO6 : 10°C/min 125.7 3.81 2116 1.65 5108 3.21
PZ-PNN06 : 20°C/min 127.2 4,95 2154 3.39 4700 1217
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434 wam'sm'm"a'mmﬁqﬁiﬂétﬁnw‘%nﬁuqmwgﬁﬂuaqLm'ﬂﬁnwmwﬁﬁn’mizuu (1-
x)(0.94Bij sNag s TiO; - 0.06BaTiO;)-xCaSnOs)

Immmmmmmﬂmmaﬂmn (duetectnc constant) maumuammwmma 1 10 wag 100
kHz LLammew 4.22 \WeRarsnesiiniidadan x= 000 uay x= 0.02 wuindifinfiuaninis
Wasuulanuraanuinie Uinmwiwaﬂnwum‘lﬂamuu (depolarization temperature ; Ty)
ﬂE)EJmwﬂmwmﬂ’]iL‘lJaHuLL‘UadLW&%’]ﬂLW@I‘E@LﬁﬂWﬁﬂ (ferroelectric phase) Tuiunaudimalsdidnm
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Aa 12 24 48 was 100 ‘zﬂimwmwwmwﬂmaMﬂmﬂaamLﬂaqLWameamvsnuma Fapa
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