Journal of the Korean Ceramic Society
Vol. 41, No. 2, pp. 165~169, 2004.

an_x(Lll/2Lal/2)leO37:” k" EI' | 9" x"% 7E:I I:él DI'OIE-E'U'} 1%%‘
uss - e
A7ty A= F st
(20039 12€ 319 H; 2004 29 9Y 5

Low Temperature Sintering and Microwave Dielectric Properties of
Zn, (LiypLla;;,), TiO; Ceramics

Eung Soo Kim' and Ki Moon Han

Department of Materials Engineering, Kyonggi University, Suwon 442-760, Korea
(Received December 31, 2003; Accepted February 9, 2004)

=

an_x(Li1,2Lal/2)xTiO3 0.01=x<0. 05)}\1] a’g—} -}—\—Oﬂ H3BO3‘§‘ 4 wt%

E (e}
54e 13

% 9 vlolzgst 44

stk A2 2AF AL H3Bo3§ 4wWt% %

=3

=

A7t F Lipla™ 8T dsle] e A 24 7
H7lele AALEE 1150°C A 875°CE

=

U2 £ glgleon, X& sl i e} 3T LEAS(TCRHY Hske SR /44 &% ‘%’dzﬁ](dlelectnc
mixing rule)°ﬂ &SR, FAATQNE 24 A1 HEme} nM e ofEste] WstE ATt 875°ColA 3A7F &4
3 AL x=0.03914 K=26.5, Qf=19,030 GHz, TCF=7.5 ppm/°’CE €2 4 Ut

ABSTRACT

Microwave dielectric properties and the behavior of low-temperature sintering of Zn_(Li;,La;;), TiO5 (0.01 <x<0.05) with 4
wt% H3BO3 were investigated as a function of (Li; /2La1,2)2 content. The sintering temperature of the specimens can be reduced from
1150°C to 875°C with the addition of 4 wt% H3BO; as a smtenng agent. Dielectric constant (K) and Temperature Coefficient of
ion depended on dielectric mixing rule. Quality factor (Qf) depended
on density and microstructure. Typically, K of 26.5, Qf of 19,030 GHz and TCF of 7.5 ppm/°C were obtained for the specimens with

resonant Frequency (TCF) with the substitution of (Li;,La, ,2)

x=0.03 sintered at 875°C for 3 h.
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Fig. 1. X-ray diffraction patterns of Zn,_(Li,,La;;»),TiO; with
4 wt% H4BO; specimens sintered at 875°C for 3 h.
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Table 1. Relative Density of Zn_(Li,»La, ;) TiO; with 4 wt%H;BO; Specimen Sintered at 875°C for 3 h

Area fraction of phases

Apparent density  Theoretical density ~ Relative density

X Zn,TiO, (311) TiO, (110) ZnTiO;, (104) (g/em’) (gem’) (%)
0.01 0.8652 0.1348 0 4.9088 5.2144 94.1402
0.02 0.8003 0.1256 0.0741 4.9357 52101 947341
0.03 0.7678 0.1012 0.1310 4.9759 5.2207 95.3103
0.04 0.8112 0.1227 0.0661 49332 52137 94.6207
0.05 0.8297 0.1286 0.0417 4.9304 52128 94.5833

Density : Zn,TiO,(JCPDS 25-1164) : 5.323 g/em’, TiO,(JCPDS 26-1500) : 4.517 g/em’, ZnTiO;(JCPDS 88-1175) : 5.165 glem’
y
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Fig. 2. SEM photographs of Zn,_,(Li;;La,;),TiO5 with 4 wt% H;BO; specimens sintered at 875°C for 3 h,

Table 2. EDS Results of Zn,(Li,,La;»),Ti0; with 4 wt%
H;BO; Specimen Sintered at 875°C for 3 h

(a) Grain A (b) Grain B
Element
Element (%) Atomic (%) Element (%) Atomic (%)
(0] 37.46 68.56 51.13 75.97
Zn 41.56 18.63 1.68 0.61
Ti 20.96 12.81 47.18 2341

UeRd whe} 7o) EDS A4 E3 A H A (Fig. 2(a)°l
AME Zn, Ti, O 922] ¥]-&(element (%))°] F 2:1:29)
&2 o-Zn,Ti0, Y-S 8 4 dJon, 24Y B
(Fig. 2(a)N A= Znol vl=F &4 A5 Ti, 0 Y49
Hlgo] oF 1: 124 TiO, o] F490E RIF 5 AUt

A 414 A 235(2004)
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Fig. 3.EDS analySiS of Zno,gg(Li]/2La1,2)0'01Ti03 with 4 wt%
H,BO; specimens sintered at 875°C for 3 h.
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Fig. 4. Dielectric constant (K) of Zn,_ (Li;;,Lla;), TiO; with 4

wt% H;BO; specimens sintered at 875°C for 3 h.
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Fig. 6. TCF of an—X(LiI/ZLa]/Z)XTiO?s with 4 wt% H3BO3
specimens sintered at 875°C for 3 h.
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