#2o% HUY &
2012 48 11

I ¥ B ¥ #
JOURNAL OF JILIN INSTITUTE OF CHEMICAL TECHNOLOGY Nov. 2012

Vol.29 No. 11

XEHS:1007-2853(2012)11-0141-04

(Ba,Eu) TiO, #H %M EH & PaIfmER
FHA BRF

(L FHKRYE YHEER, Ak KF 13002152, AL LR SRR S TRB AL, 5K EH 132022)

WE: RARERERA, /37 1400 CHI 1300 CHI& 7 RAPITEME (Ba,_ Eu, ) TiO; F(Ba,_,
Eu)Ti,_,0; B§%&. B X HFEAT5H(XRD) (S8 1 B 3H0% (SEM) R T 71 B85 (AFM) B3 Eu &
BT 25 {30 50 B F P B A s 4 L BE 9 7 A X 1 48 ( Ba, Eu) TiO, 4 RBIMREBOE MR K. S5 R KM X »
= 0.05 Bf,1300°C %% # (Ba, ,Eu,) T, 0; MR AALE VB RBRT/NTF 1 um, 1400 °CH % H
(Ba,_,Eu,)TiO, Mj&HIMZEAKE] 5 wm. M x = 0.03 &, (Ba,_,Eu, ) TiO; FEEAIEEMALE] 1 pm. 152
BENBELESREFARRBNARKKERRRA, T KA EERIMH SR ERKERH. «= 0.07
AF, (Ba,_,Eu, ) TiO; B§E AR T 5 wm HIHLERALF R, ULB Eu 3 B A4kEE IR BRI SRl 4 K.

X £ A KREYLAME M
REFH#E: 0614.23 TREARER: A

I, # 70 & Eu 2% BaTiO, A%
WRARGTEBABAL(g = 0.7 ~1.0 pm) FIFH
% (p > 10° Qem) KA R, I Eu F &
R, L S A BMALBREMEREE (2= 5.8
g/em®) U 0T TR A R, — S
B/ME B HERE IR SE B BT B
RORHRHARRCR , BT T & 0 M s EL A 40 b 1
GEMFFE, R RN EEERZ —

7E Eu 2% BaTiO, M85, Bitfk Eu & &
(x< 0. )" K BB Eu 58 (x= 0.1)54
(Ba,Eu)TiO, #587R ABO, BI558H 4544, Eu B
T ECT 8 B /B BEMIB R
Eu®* 5 B 2 35 15 15 B0 BE M 5 40 ke
i0)=15 L

SRT , 7€ Eu 4% BaTiO, M9-& B K 3L 40 &
LR B I Be 4 TR A AR 4k 4% O 1300 °C, EBR
RS E MR E R R SR A KB A R IFE
AL KT 1300 C B4 IR T ARIE Eu B F 7
BaTiO, d&t& P HIIEA. Ti B, X F &
B RCT R — ARl 2R E & R85
B4 AnZ i Z 3 Eu & B RN EAL, & ok

%5 B #7 :2012-09-14

MEABIEE KA K. HATHT SR W K (Ba,
Eu) TiO, #H S kM & R B R .

EA LIS, UL Eu 38 Ti SAskFE AR
Ve e A e 45 1L B AR Sk 40 O R Pl 8 FR R ) PR R 7R
B RARERBERARS & T (Ba,_Eu, ) Ti;_,
0, F1(Ba,_,Eu,) TiO; %, B RBT X =M
BIEXS Eu 82 BaTiO, M 889 Sk 4L iV .

1 SLEe Ry

ENBEERHELE D, BAM R ETFE
B—REHIAE 0. 1 LI, SRk A B A RN R R
B A, 1L BaCO, (99. 9% , Fig 284k T) .
Ti0,(99.9% , F#§ERIT) #1 Eu,0,(99.9% , |
FBR) A MR, F B4 FR(Ba, Eu, ) Ti)
0,(x=0.03,0.05,0. 10, 4 %] %} if E3BT, ESBT,
E10BT) #1(Ba, _ Eu, ) TiO, (x =0.03,0.05,0. 07,
0.09,0. 11,43 %%t 5% E3,E5,E7,E9,E11) 4> 3I7E
1300 C/5h #1400 C/12h &MTHE&T EAR
PIfp % BN H & FIEESE T U
[1]prik.

EZRTF, RAFRECNBRERARN

EETH . S AR RITHRITUE (20100532) MEAE &S BHEE AL RALFE IR AT H (20121825)
EE® M - EER(1986-) , B, IIARKITA , EHUL T EBR S ERRFRGEROBLHRE, EENFETHE 8

RS HE BB BI AT
* B {5 1EE : B8 K 5, E-mail ; maninjourney@ tom. com.



142 MO L% B o¥ R 2012 4
DX-2700 & X 5 AT SHX R HE B #ATH R XRD — T T T
WiE, LA Cu Ko FHESHE (N = 1.5405624) ,20 - Ell
W 20° ~ 100°, 2 K 0. 02°. R i [ —
Accelry /> 8] FF & ) MS Modeling % {4 &) Reflex E9
Package Bt %t XRD 3% i# /74 B, & &= Cu Ko2 ! L "
AT A R S oLl
MERREASMOEHELE, 25 m P EA ; e
4K {5 38 4 FRZ A CSPMS000 J5LF s & T
(AFM) F1 H 7 B3 F AU 2§ 2> 7] JSM-6330F &Y = _ 3
LT A BE(SEM) WECE SRIE 4. ]
L Tetragonal-BaTiO, |
2 % H TR
20 30 40 50 60 70 80 90 100
Bl 1 B/RTE 1300 C &4 %8 (Ba,_, 26/°
Eu,)Ti,_,+0, F&EM¥IK XRD A Frf # 5 B2 7AF EuaBE &N (Ba, Eu,)TiO,
K UUFTABERD 5. X Fu & « =0.03 i}, E3BT P& XRD #HE
g%k U7 A 45 H. x = 0. 05 B A /b B
Fu,Ti,0, A8 #7 i, Bl Eu,Ti,0, K&y =4 F 1%
(222) .(400) .(622) AbrE,HFAH LM
o . R
R LRSI
E - ESBT |
= dold ] w00y | {a) E387
:E E3BT i E
1 |
L Tetragonal-BaTiO,
MREYFINTTe

20 30 40 50 60 70 8 90 100

20/°
B1 71300 THE&EM(Ba, Eu,)Ti, 0, BE
(x=0.03,0.05,0.10) (Y= B W& XRD & H

£ 1400 C %) (Ba, ,Eu, ) TiO, FIEME
AR XRD JEANE 2 FT7R. BFA HEah 35 Rl ak
VU7 §54K T 454, B A AR 4] Eu,Ti, 0, AHMAT i,
VLB LB S5 TR B A 1 300 C 3 1 400 C 42
B {2 {8 Eu 522 3F A BaTiO, Sk,

HS—-Fi, 58%A T 8 (Ba,_, Eu,)
TN, 50, FEAMLL, (Ba,_ Eu,) TiO, EEA Ti

2, AR S RERE T, BLM0 Fu B (c) EIOBT
S PR Eul* B3 (Ba,_Eu,)Ti_, .0, BESEMER



zhk
铅笔


zhk
铅笔


Y R e % (Ba, Eu) TiO; 400K M BEth) 5 h s N R 143

Bl 3 R4 BI% B AN Eu 55 5 i 45 19 (Ba, _,
Eu,) Ti,_.s O, M9 %& 3% 0 0 bLM B K. E3BT,
E5SBT E10BT B ) F 4 foki R 35/ 1 pm,
M x =0.03 B, EBT P& 20 445 s ki (g =0.7
~1.0 pm) JRFLEZ S HE. B Eu SRS,
Y x=0.05 HT K’Jﬁ%ﬁ%aamﬁéﬂﬂt

(d) x=0.09

(e) x=0.11
B4 (Ba, ,Eu,)TiO, &M AFM E&

Kl 4 %3 (Ba,_ Eu,)TiO, FHE M AFM B 4
x=0.03 BF,E3 AR FH R KA R
Lo - e 1 wm, B 4045 SR AR AL B R 4. 24 2 =0. 05
(b) x=0.05 B, P % o BRME AR A R A ISR, T ik R AR
HIEAR JUE. I Eu & BR8N, B %8 SR
ReF & 28 K, A A S RL (1 wm) Jia) H 5 R
(6.7 um) KA, WE 5 iR,

8._

g/ m)

1

0 ! 1 1 J
0.02 0.04 0.06 0.08 0.10 0.12

E5 (Ba,_,Eu,)TiO, ER
EHRMRTH EuSE(x) TR

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



144 H oMk T B OE Ik 2012 4%
(1) (Ba,_ Eu)Ti _ .0, M & RE G4 FEACAL
3 it w BRI RANZE SR (2= 0.7 ~1.0 pm).

B TR A 58 445 T B 0 B 5 L ) 32 i DA TR
A A XS LT 0T BT UL : RPFE 1 300 °C RE 68 il £ 41 %
B (Ba, Eu ) Ti,_ 40,(x=0.05,0.10) %
(<1l um), i 1 400 °C #5197 (Ba, _,Eu,) TiO,
(x=0.05,0.09,0.11) BB A KF 4.2,
6.5F0 6.7 wm. 1X >3 50T 150 B 4 5 1) P e Ak
FeAi i B (R SRR A K

SR, 7£ 1 400 C il & #9(Ba,  Eu,)TiO,(x =
0.03) P& IRE AL 2 1 pum , 15 B 55 7 1Y P B8 1k
RAREIFAERAAERKMEERRE, W H5 M
o1 302890 5 BUp B V- A A ME LRI A [R) % P
BRI Mg — 1 OB ENEERE £
(Ba,_ Eu ) Ti, 40, BES, BT T EANF
e, R & R RO /T 1 um B,
Ti 73 o7 ) A AE RE A R B4 ) b A R i 1 AL

TEHRZBEEL T BREH LE T Rk
FW | BaTiO, Ak < FNFR & 404k 9 VE . {HAS
T (Ba,_,Eu,)TiO, % ,x<0.07 &, sk 28k
K, M5 x=0.07 6, SR AR GR , Ui Eu &
A AREEIE AN BEA R A kL AR I, AN RE R B 20
Rk & A .
4 2 B

R B, 7351|781 400 CHI 1 300 C
#l& T ( Ba,  Eu, ) TiO, M (Ba,_ Eu )Ti, 0,
B Eu & 4 Ti 25 60 LA K B 3 b Jpe 45 1L BE A

(2) 4 x=0.05 &, (Ba,  Eu,)TiO, [ ¥
A5 KB S wm. i x =0. 03 B, (Ba, _ Eu, ) TiO,
PRZEAREANLEN 1 . (5 I 40 05 1) B 3 TR 45 Tk
FEIFAS R SR PR 0 EE TN AE « =0. 10 [T
YRR R ST X BT BB T Ti A 6 19 A7 75 & S 4
AR A KR .

(3) Y x= 0.07 &, (Ba,_ Eu,) TiO, #l 5%
PE% B x (918 R ARH Eu & A9 4R S A
RE0 T oA K

B % 3L :

P11 LuD.-Y. ,Koda T.,Suzuki H. et al.. Structure and
dielectric  propenties  of Eu-doped  barium  titanate
ceramics[ J |, Ceram. Soc. Jpn. ,2005,113(11);721-
727.

[2] Zhang Y.-M. Sun X.-Y. .Lu D.-Y.. Effect of cerium
doping al i sites and europium doping at Ba sites on
dielectric properties of BaTi(), Ceramics []]. Chem.
Res. Chin. Uni. ( English edition) ,2006,22(4).515-
519.

(3] Lu D.-Y., Sugano M., Sun X.-Y., et al.. X-ray
photoelectron spectroscopy studies on Ba, _ Eu TiO, [ ) .
Appl. Surf. Sei. ,2005,242(34) :318-325.

[4] Lu D.-Y., Sugano M., Su W.-H. . et al.. X-ray
powder diffraction structural characterization of Ba,
Fu TiO; ternary oxide [ J]. Crys. Res. Tech. ,2005 .40
(7):703-708.

[5] LuD.-Y.,Sun X.-Y., Toda M.. Electron spin reso-
nance investigations and compensation mechanism of
europium -doped barium titanate ceramies (J 1. Jpn. J.
Appl. Phys. ,2006,45(11) ;8782-8788.

[6] LuD.-Y.,Ogata T.,Unuma H. et al.. Sell-compensation
characteristics of Eu ions in BaTiO, [ J 1. Solid Siale
lonies , 2011 ,201 (1) :6-10.

(71 W.F. McClune, T. M. Maguire , M. A. Holomany et al. |
Powder Diffraction File-inorganic, Card No., 23-1072. 7 |.
JCPDS International Centre for Diffraction Data, Swar-

thmore, Pennsylvania, 1986.

BaTiO, Vi 85 HY SR 40 AL o me BERIT 5T . 45 2R3k W)

Influence factors of preparing ( Ba,Eu) TiO, fine grain ceramics
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Abstract: (Ba,_ Eu )TiO, and (Ba,_ Eu, )Ti, _ 0O, ceramics with tetragonal structure were prepared by a cold
— pressing ceramic technique under the temperatures of 1400 °C and 1 300 °C ,respectively. The influence of Eu
content, Ti-vacancy defects and sintering temperature on preparing ( Ba, Eu) TiO, fine grain ceramics were
studied using X- ray diffraction ( XRD) ,scanning electron microscopy (SEM) and atomic force microscope
(AFM). The results indicate that the average grain size of (Ba,_ Eu )Ti,_ ;0;(x = 0.05) ceramics prepared
under 1 300 °C were less than 1 um,but the average grain size of (Ba, _ Eu )TiO; ceramics prepared under 1400
°C grows to 5 um. Whereas,at x = 0.03 ,the (Ba, _ Eu, ) TiO, ceramics still can refine to | wm. This means that
the higher sintering temperature is not the main reason for grain growth,the existence of Ti-vacancy plays a role
in suppressing grain growth. As x= 0.07 ,the average grain size of (Ba,_ Eu )TiO, ceramics were still greater
than 5 wm,illustrating that the continuous increase of Eu content can not inhibit grain growth.
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