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Abstrate The [(Pb,.,Lax/»)TiO; X = 0.2] powder was synthesized by the hydrothermal method, and their sintering
and dielectric properties according to Mn additive were examined. The relative density of sintered PLT specimen at
1150°C for 5hrs with Mn 0.02 mol% additive was 96.7 %. The dielectric properties of sintered PLT specimen were
changed by content of Mn and increacement of sintering temperature. Dissipation factor was improved by increasing of
measuring temperature. Curie temperature of sintered PLT specimens was decreased with increasing of Mn additive.

Kye words Hydrothermal method, Dielectric properties, Relative density, Dissipation factor, Sintering temperature,
Curle temperature

el s $4E (Pb,La)TiO; 22 &7

Zizted, getols EZl= Zafeet
&) ALE=, F=F, 506-503

#(&F) Ao AlH =L, B, 506-503
HEAN L AL TR, L, 520-714
2oord 74 3¢ FH5)

)

454

2 Y $EHE (Phy La/)TiO; (PLT, X = 0.2) £92 4% F, Mn0O,Z 0.00~0.02 mol% #7}3ld o] mE
A2ZAS 9 FHABAS 2ABKICL PLT 2249 A ss, Mno] 0.02 mol% 272 1150°Cel 5A7F 22 74
967%019:11:} PLTe| #ASAE, MnO2 F3 AFexe] Wl me) Hsisirt. Mne] A7kt 23250 290 s
Azke. &ere] Zl et 71T, Curde 258 Mn A7iwe] 2718 ti8o] Zhasiger, Mol 0.02 mol% A71E
| 7}6}21 g AR 60~70°C Atk

1.M B Fold, ZEY, tetragonality(c/a) L A ojEkado] =7
w2l A2 curieR®=(490°C)E E & o ZF

Perovsite =5 ZR= PbTi0.= 2 #3E, =2 012}7]- elA oA HA ZaiEe dale s st A
el o= n|3 FZ)VAZTASRe o, AR Oi"% ZaL glom, T3 2ol ESXEE siF &
2 24457 2 7 B9 §RHE 7T 7] "Ee & FE¢ AEATTE LAAA eh= T BEHE

A8 A9 sensor 248 ARE HIRA T2-2FAE I )Ar%—. WA, 2B Fol defvie 239 94%
o] obgdt kRl BomAle] 28o] AAHZ YE A £ IS T B 2AY AFWEE Zo]7) 93 La
°jv} Mn 5| f<471r T &% Arisld 2eE sk

%

e 44, sobgel®, 38 5 46 PIT B4 2
Fax: 82-61-330-3251 17t = 61042% stew, 2 43 La,05 MnO H7t

E-mail: pckim@white.dongshinw.ac.kr X Pbe] URE YZEEF 442 @ 49 27



Sintering and dielectric properties of (Pb,La)TiQ; powder prepared by hydrothermal method 247

B Bzt Solditle dart By HvH2-3], I3
Lt La0y, MnO; 52 H7HeS A7AA 23 A7 A
<, 2dEde] 23| ofggol glo] FEF oz o)A
BAE = 59 230 B9M FYsllle HEE AFR
232 o}, uEkd, F20lE AuEggeld CVDY S
S ol&& thinfilm Azl B Fp[4-77F AEE
o}, of Wb AA] Agslafe olF] ol=x] REls 9
o)), ghHl, =g dulgrhfe) 4=galle] &3}
I 2 AEelA dojue §heE ol 8sle Wemy
A7t agle Bulelel, Bo) e 2noA] Ay
o] B2 P4T < 3lde B o)FHe JHL Uk 2
guf, AR FEHE o84 Az F88) oA
27 Sle dolt), HSe] sEHes g% PLT £
9] $FEA it A7 A9 olFX T YA @
B Ay 714e gRAdot Solo] vhed ot g
2 AL olg3l] ulEeE PHY £ S PErohiE}
host-guestd3] Wl slaf Adrje) whgdol Ar|EE
AL PPAT] F UL FHoz AdEls Iy olEslky
PLT #2& #4sl1, 224ZA=ZX Mn0,5 718,
Mn 7lel mE 8% 2ges Hall o g
A 24 Usla HES

|

ir x2

2. Mg ek
2.1. PLT[(Pb;_xLagsTi0)8] +H %A
E g8l 29Eds PhO(Yakuri, 98.0 %), La,0;

(Kanto, 98.0 %), TiO,(Junsei, 98.5 %) 2231 MnQ,
(Shinyo, 985 %)y5 AMSSISL: PLTS $42 (P, yLag.s)

wa 98E S84 & g M-KOH £+918} a4 1247+
aHksle] g THEL UER o] EHEE Y 47
off Hol dggh & 280°CHlA 48417t B9k £78 60 %
Blola] guha-& dAsignth.

T B WS Al - ] 100°CY 2%
AA 247 B AF NFHTH ZREo] dejn FEE
XA FAHAAXRD)E <83l Ao 7=} AR} A
FABIFA, YA Bt e FARAET)H (SEM)
< olgste] gasldct

TiOs(X = 0.2)8] &A44& 71E22 3o, Zzte] Bvld

22. &% 2 SA=A

PLTY] 22548 2] sl &4 ZAEA MnoO,
£ 0.00 mol%, 0.01, 0.02 mol% A7}t ¥lw - AES}
At AEAE, 10 mmde] 2= A)JHe] 7jXA 22
Ww ulPdy s 45,000 psid] ELE CIP(Cold Iso-
static Press)S dsle] vIEQdch 248 JdsEsrE
1050~1150°Ce] xR $loA 2417 F<F PoiHen,
4244 Phoe] FLg A7) H5)4 PhZ0; B2
AHEe FHe) x preriU=E Wy, Ptevh]
710, 29I ALO, ¥2E olds)] WHEiEh. AFE A
Y MMz AHS o3 & Aoeg FARRE
sldo g HAsiFer, dre] 3L Archimedes €
& ojgsie] it HAdge) fRsd e EE)
et NEL dHE dAvlE F silver pasteS AW
Hell d1l=2aL 600°ColA 1087 EA=sld AFE A
Zuk. 223, Impedance Analyzer(HP4194A)E ©]-83}
o 1kHz8 SR8 100~300°Ce) 2=89]dx 245}
sk

o W

) 5
S = [
=3 —~ — = oy
T & g : &
3 y T Z 2 8 1150 1180
1156 T8 g o= - 3
3 = 3 ©
= = -
- | 1100 fon
= - "? w
/2] 0n =
1100
£ S 11100 @
m -
2 | 1050 =] J\_JL =
= 1= =
Bafore sintefing 1050
A 1050
20 30 40 50 0 20 30 40 50 60 20 30 40 50 60
Cu Ka 20 Cu Ko 26 Cu ko 20

(a)

) (c)

Fig. 1. XRD patterns of sintered PLT specimens with Mn additives. (a) Mn: 0.00 mol%, (b) Mn: 0.01 mol%, and (c) Mn:
0.02 mol%.



248 Gap-Young Kim, Wan-In Hwang, Jong-Koen Choi and Pan-Chae Kim

3. 41 W &
3.1. Mn 7] mE PLTY £=Z2AF

A712] PLT 24404 X = 028 wAsl =d5h4ds
ke SEM #4 Z3}, 100~-200nme] mEE <|F2
Aslon, dEol Bust dael Al AX]sHE].

Fig. 1e 15 ZHke] £5(1050, 1100, 1150°C)
oA 2AF AF2 XRD patternE-2 FeRg]th Fig,
lays 9949 F 1=l & 234 293 7t
2olA Mng H7leA fx A o Badn sid
A& AJHS] XRD patternEel, )$F (C) MnO=
0.01¥ 0.02 mol%¥ Ztz} Arts] 42§ A|H2] XRD
patternE< el ik

Fig. 1(@ Jeriz gle 42442 XRD pattern=o]
A (100), (200042 A7 w7t Agkont, AAF A
M AFEe BARle] (100), (200)He] IH7=rt
F7=I0) o1, gyl ol S PLT 239 ¢
AEA &5k hydroxyl group((OH])e] #l2H A7}
o|E Zz}o] kg Fo) [100]7e] distortion H97]1 o
2o AzEn, o] AR[ElHA Exd PLTY XRD
patternE3= & DR|E vk T3, G Qs
AE= BaTiQ; £5e] A= dAA= cubicdd o=
ATt 2ol o]ste] tetragonal 402 Aol He &
Aol glon, ¢)A% plgale] e &Rk [OH]7]9)
A3 AeF AzigoelxxZ U}, 3, Fig. 1), ©)l
el i 9= MnO.5 #7150 224151 A #e) XRD
pattern=S% A7FEkA] @9E AT Fig. 1@ FAK
pattern=-% BojFy glow, uuhg-gol} 2344k A
o] gle @i A7 dABSE ¢ 5 Ut Fig

offf e

20z 1150°CoNA] 2X)7F A AJHel] 1o Mne]
7}t tetragonality(¢/2)2he] #AE Vepi AT Tetra-
gonality?] 72 A712] XRD patternE2%¢ &5,

1.028 4 n
:g 1.026 1
£ 1.024 1
(L]
(=
9 1.0221
£ -
o 1.020{ T
]
1.018 T T T
0.00 0.01 0.02
Mn content (mol%)
Fig. 2. Effect of Mn contents on the tetragonality of PLT

specimens sintered at 1150°C for 5 hrs.
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Fig. 3. SEM images of PLT specimens sintered at 1150°C for 2 hrs with various. Mn contents. (2) Mn; 0.00 mol%, (b) Mn;
0.01 mol%, (¢) Mn; 0.02 mol%.
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Fig. 4. Effect of Mn contents on the relative densities of
PLT specimens sintered at 1050, 1100 and 1150°C for

5 hrs.
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Fig. 5. Temperature dependence of dielectric constant of PLT specimens sinfered as a function of Mn content. (a)
0.00 mol%, (b) 0.01 mol%, (¢) 0.02 mol%.

Table 1
Dielectric properties of PLT specimens measured at 1kHz

Mn content Curie temperature  Dielectric constant at curie  Dielectric constant at curie  Dielectric constant at curie
(mol%) Q) temperature (1050°C) temperature (1100°C) temperature (1150°C)

0.00 238~242 883 1583 1880

0.01 174~178 2047 24504 2693

0.02 170~184 1767 2343 3184
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Fig. 6. Temperature dependence of dissipation factor of
sintered PLT specimens as a function of Mn contents.
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