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 OE: RABK - BBEH& T4 BaTiOs . Pr, Mn MBRESAHEZ T B BRER BaTiOs &, 5%
LERKW, PrBAEEMLE BaTiOs KM EERMEE THN 1.01x10°Qm; i Mn B2 SR EEET &N
1.50x 10 Q-m. {6 Pr fl Mn (A5 B EEE AR BaTiOs B EIREHAEE 1.08x10°Q-m Fl 1.29x10°Q-m.
Pr-Mn 3£% BaTiOs g% Bl T Hu8IH NTC 20%. XRD 487 #, Pr 5 Mo B4 IE A6 BaTiOs 1
BRI, B2 Pr-Mn 3285, HIAT Fifb &% BaMno12Al 8504 il AlsMnsPr fFEIEME.  XPS ZH73R
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FH, Pr, Mo S BHEEEREABSN, SR 7EE, RESAYY, KILETH.
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Effect of Gaseous Penetration of Pr; Mn into BaTiO3; Ceramics on

Structure and Electrical Properties
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Abstract: Pure BaTiO3 ceramics and Pr, Mn-doped BaTiOj3 ceramics were prepared by a sol-gel
method. The pure BaTiOgs/ ceramics were modified by the penetration of Pr and Mn in gaseous state,
their structure and electrical properties were/studied. The results show that the resisitivity of Pr-doped
BaTiO3 ceramics is decreased to 1.01x10°Q-m, the resisitivity of Mn-doped BaTiO3 ceramics is increased
to 1.50x10'3Q-m; while both Pr-and Mn penetration can decrease the resisitivity of BaTiOs ceramics
evidently, which is"1.08x103Q-m and 1.29x10°Q-m, respectively . The Pr-Mn penetrated BaTiO3
ceramics show a distinct NTC effect. The XRD results show that the perovskite structure of Pr or Mn
doped BaTiO3 ceramics does not change obviously, but there are new peaks of BaMng 12Al; gsO4 and
AlgMn,Pr in Pr-Mn penetrated BaTiO3 ceramics. The XPS results show that Pr, Mn and C element are
penetrated into BaTiO3 ceramics, leading to the binding energy of modified BaTiOg3 ceramics increase
and their stability improve. The SEM results show that Pr and Mn penetration can improve the surface
state of BaTiO3 ceramics, the grains become finer and grow more integrally than pure BaTiO3 ceramics,

the porosity are decreased visibly.

Key words: BaTiOg; rare earth; gaseous penetration, NTC effect

1 5|8 PLE, &t o0 Z4E Wi 342 F B F BaTiOs % PTC
MBI TF R B R AT BROCEM 4 B D

. . ) N N Z‘v: 1 BaTiO 2 N2 ) [5’6],D 9]
B\ TR 15 7 (R 83 BaTiO, Mg py kg LAt i) BaTiOs R RAEFULER >, Dy20s
WimBHE: 2006-08-29, W El &k fRHHA: 2007-02-05
HEWH: EZREHRFEES (20571020)

EEBA T MR (1965- ), &, L, HHK. E-mail: haosue @Qhit.edu.cn




5 #j MER, &

Pr, Mn Z5CBXf BaTiOs M & 4544 5 i ¥ BB AY 52 1 817

il Lax O3 B 7% Al FE Ik BaTiOs BB MR IREE, H
LapO3 FE B BaTiOs 2k M KR 3G F7 1 B R A W2
() UG IR AE A, T Dy2O3 B T-4E BaTiOs # #
DARATT, XoF M % oL e Ak . 15 ) O 2 4 B Ak 2 o
MRS, WBREREEMEEH EREESTA
A7) Vi i A2 E AR BIN, AT LAFEAR KRR
EgE MR R PTC 20y B0 @it &8 T &
Mn, V. Fe. Cufll Cr M B IRAIIHRGEH PTC
Rtk U2 AR TR HWA B AR ST BB
BXt BaTiOz g & #E4T Pr fl Mn BCPERFFE, X ekork
BaTiOz Fg &A1 B RL. Z540 . H P RE 0y 28 4k K
PTC F¥E#1T 5.

2 xR

2.1 #% BaTiO; lEHHIE

KRR - BEREY:, HEEE/R I Ba(Ac)y: KR
MWTEE:  Pr(Mn)=1:1:0.003 Bt & E K, 7EER Tt
T 24h, K EERET 80°C HEF 24h, BFEE 5 He4s, S&F
300°C {18 1h, FFFZE 800°C £1& 2h, RJ5 B R%
H, BHEZEHR A, T8, F 1300°C 545 2h, 8
%5 Pr, Mn #8721 BaTiO3 B % .
2.2 #1% BaTiO; lEMNSBY 5

A Pr F1 Mn 43 50 % Br ] 45 9 26 BaTiOs fg'&
HATRMY . P B&M: VBIREN 860°C, ¥
WU N 2wt %, ¥ 5 it E] A 4h.

JI il % 19 Pr, Mn 20t BaTiOs % (4 #: 5 dw
FHEL
2.3 K BaTiO; Z5#5 MBI

K H £ E Keithley 1 & A R 2 7 #2400 & 51
DO 1 R BEL S0 A URE B B R PR, AR R
B FHL 2R 3R A 1R & 850°C S Bl s SR H A 2
D/max-y( B X GFEAT HHACHR T ¥ &1y 4544, Ml
&M CufHtk, AABRME, HE 40KV, B

50mA, DS 1°, SS 1°, RS 0.15mm; & f Axis Ultra %
X 6 FRERHAX ML T M & e R4, Wil
ff: ALEE, Ar B 3kV S, TSt E] 2min, J§&
SR 4mmx4mm, B 1mA; I H A H 25 B
BE (S-570 BY) W T ME B MBS, I B K 20kV,
W] 5 F1 40°.

3 ERFVTR

3.1 Pr, Mng ' BaTiO; Mg & E HHE

XF Pr, Mn 2t BaTiOs M % 1) =5 i L PH Z8 F
77K, 4R MR 2 P,

B3R 2 A[ 4 Pr 72 RE B B K BaTiOs B &1
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# 1 Pr, Mn# BaTiO; &M RES
Table 1 Sample number of Pr, Mn modified BaTiO3; ceramics

No. 1 2 3

4 5 6

Type of BaTiOg3 Pure Pr-doped

Mn-doped

Pr-penetratd Mn-penetratd Pr, Mn-penetratd

#& 2 Pr, Mo BaTiO; & =EBMEE

Table 2 Room temperature resistivitiy of Pr, Mn modified BaTiO3; ceramics

No. 1 2

3 4 5 6

Resistivity /Q-m 1.01x10'? 1.01x10°

1.50x10"3

1.08x10° 1.29x10° 2.56x10%
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Fig. 1 Relation of temperatue and resistivity of Pr,

Mn-penetrated BaTiOs ceramics
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Fig. 3 XRD patterns of Pr, Mn-penetrated BaTiO3
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Table 3 Element content of Pr-penetrated

BaTiO3 ceramics

Element Cls Pr3d Ba3d Ti2p Ols

Before penetr-
ation/%

87.86 0.22 039 0.59 1094

After penetr-
ation/%

91.67 034 086 088 6.25
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Fig. 4 Binding energies of Pr and C in Pr-penetrated BaTiO3 ceramics
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Fig. 6 SEM images of pure BaTiO3 and Pr, Mn-penetrated BaTiO3 ceramics
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