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The aims of this research work are to seek a new giant dielectric material system
of (NaysCaslnys)CusTiO, (Ln=La’, Bi, Sm>, Y°', and Yb" ions) and to improve
the dielectric properties of CaCu;Ti,O4,-based ceramics. Ceramic samples were
prepared by solid state reaction method and combustion route. Phase composition and
crystal structure were characterized by X-ray diffraction (XRD) technique. Scanning
electron microscope (SEM) coupled with an energy dispersive X-ray spectroscopy
(EDS) was used to characterize the ceramic microstructure. The dielectric properties
were investigated as functions of frequency and temperature. (Na;;3Cay;3Ln4;3)CusTizO45
ceramics with Ln = Bi3+, Y3+, and Yb3+ exhibited high dielectric permittivity (¢') and low
loss tangent (tand). Interestingly, Na;;Cay;3Biq;3CusTisO4, exhibited a low tand~0.038
and high 8’~2.5x104 with good temperature stability. For CaCu;Ti,O4,-based ceramics,
a novel strategy to improve the dielectric and non-Ohmic properties that deliberately
created composite systems of CaCu; A, Ti,O,,/CaTiO; and CaCu;TisB,0,,/CaTiO; (A
= Mg, Zn and B = Sn, Zr) was carried out. These ceramics were prepared by using
starting nominal formulas of Ca,Cu, A, Ti,O4, and Ca,Cu,Ti,B,O1,, respectively. The
greatly reduced tand and improved non-Ohmic properties were successfully
accomplished, which were attributed to the improved electrical properties of the grain
boundaries. Investigation to further extremely enhance €' is important for fabricating

ultra-small size capacitors with very high performance.

Keywords : Dielectric properties; Capacitor; Impedance spectroscopy.



UnAAga

sialasan1y: TRG5680047

q [ ¢ [ wa A & a
galasems: msdsaTziuaznsRnsIamansme: saian1eladisnasn uazn1s
aauawasne I lwiaaiasdin (Na,,Ca,,Ln,,)Cu,Ti,0,, : Ln = La*, B, Sm”,
L]

Gd™, Y, Yb”, Nd”, uaz Dy*

tﬂ. w Aa a ‘{
PaNIIVY : WA.AT.UILEAND ‘YIEJGFL‘U

AD1UY : NWE1INYIAYVDWNW

E-mail Address: pthongbai@kku.ac.th; prasitphysics@hotmail.com

szazaltasinis: 29

IT8H TadAiun13An=1398 1% 2 LWINIIRAN Aa NIIRILATIERLAZANE

Y v o A& Aa ' ' . 3+

duniriaglauaudladidnasnndulnsiaugasiad (Na,sCasslngg)CusTisOy, (Ln=La
3+ 3+ 3+ 3+ A o LN Aa Aa @

Bi",Sm ,Y ,and Yb ions) LLazmiﬁnma%msﬂiuﬂ;aawu@mﬂ@aLf?iﬂmﬂmaom@;
a ' . a 6 a v ad aaa 3

[ dnngu CaCu,TiyOx, I@ﬁaoLﬂsw:%aaquiwun@amﬁﬂgmmamuwamm

m@i‘ﬂi:ﬂaumauaﬂmm{ﬁdNﬁﬂmaﬁa@ﬂﬁﬁﬂwﬂ@U’L"Emﬂﬁﬂ XRD uazltinaiia SEM-

EDS E?n%%'uﬁﬂmimaa%“ﬁdmaa;amﬂmaa*‘i’aqmswﬁﬂ Tupmenauianaladianasnle

ﬁﬂwﬂuﬁuqmmﬁLLa:ﬂmuﬁ@iw 9 Wan1Tdvawudndaqiaiidn
3+ 3+ 3+ ' { 4

(Nay5Caq5Lny3)CusTiOq (Ln = Bi , Y WAz Yb ) 8INIIDLEAIAN € ﬁgamﬂ (e'=10)
a & o A, o A v A o A A o a

ANNILINAN tand ddnaae laan 20 °C LRTNAINND 1 kHz eGLIS EREY

. . ' ] 4 & o
Na;;3Ca3BiysCusTisO U1 tand~0.038 Uazilen  €'~2.5x10 TINTNINAMNLIRDLINU

v
A v A o

ganniilugranidndis lunuwidoidilddnsuivdsiaquendnngs CaCu,TiO;,
douwinslni lasldiinsduanziiagaaulnda  CaCug A Ti,0./CaTiO;  Uaz
CaCu;Tiy,B,0;,/CaTiO; (A = Mg, Zn uaz B = Sn, Zr) lNgaiuaauasanganal
Ca,Cu, A Ti,Or, WaT CayCu,Tig B0, ANNEIAU lagg1u1Tnaadn tand laag19uin
094' Cd A' wa v ] A v o v v é

MunidimuInisguandanduenuldidwdadume W ldandqs daduna
A A [N ¥ A Aaf o \ A A ,
{9 nMTL U uuUadgNUaNI W v LN TUN AU NsWAIMGasaaLNaLANAN &

va 1 = Aa v 1:5 ) 3 n:l o > L% £ =3 ¥
TWfdgeatmigoudunuisendaybslueman dmiunmavamwanivlszy i
mum%qﬁl,ﬁauiﬂﬁamﬂs:ﬁw%qua

) o wa a & a v & a 4
Alnan : ﬁ&lﬂ@lﬂ'\\‘ilﬂﬂlaﬂ@liﬂ; Gl?Lﬂ]JiJiZﬁ):Lﬂ‘W']; BNﬁLLﬂ%sﬁ



	1
	2
	3
	4
	5
	Na1/3Ca1/3Bi1/3Cu3Ti4O12: A new giant dielectric perovskite ceramic in ACu3Ti4O12 compounds
	1 Introduction
	2 Experimental details
	3 Results and discussion
	4 Conclusion
	Acknowledgments
	References


	6
	7
	11
	Na0.5Bi0.5Cu3Ti4O12 nanocrystalline powders prepared by a  glycine–nitrate process: Preparation, characterization, and their  dielectric properties
	1 Introduction
	2 Experimental procedure
	3 Results and discussion
	4 Conclusion
	Acknowledgments
	References





