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i ¥: M La(OAc)s . Ba(OAc): , Ti(O"Bu)s HBIY, K AN - KB HLHMKSG
BER, TREHWBTER, FELBMESER., MERE G RE, 275 F 8B fRIE 5
4k, H189849 La,Ba; . TiOs W& EETH4 RS (£=0.00, 0.05, 0.10, 0.20, 0.30), MIREMH - B4F
¥, NHIRBTEARFHESENBHEMERRFTETERM (2=0.10, 1350°C/1h), H - &5
WTE TAEIRETE B W (X IBE RH=32.8%~93.6%) i V¥ RBUE S=5x10"kQ/RH(%), Lk
FEETF r =0.998, WA E 7=110s, BHF KT 4%, BECEFEE R 3 He, CHy, CH,=CHo,
CH;CH=CH,, CO, C¢Hs 1 CHsCH,OH(g) -t Sk BB H TR N SEM, AFM X
XRF MG BREMATESRBTNE, BETHENEHASR, SRR, &HEEH,
FEEREMETESN. TR TEWBENTRILE. L’ FEMRA Ba®, 51E Ti*t
WHE— N EHBBEFHENY T, ZRTEEENHERHREN TR FERS FHAS
#, EBMARINBL RS LR/ La® BUREBEKH Ba, N MR I 77 & 48 4 &
MBS EE 0, BNl ¢/a A/, )T SR FRIERE M BRI, AR EREE
HHERPH NN RMAER.
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B 1 BEREETHHE TERFERTERRE

Fig. 1 Folw chart for preparation and characterization of powder and sensor

2.2 BEATHE - | - ERAFEDR

A M RLC 4L A3 AR L& R M BT - AR, R 3 IO fh ik B By
HWAEKER, UFEEESRRMHEMNEE (RH=32.8%, 52.9%, 75.3%, 93.6%)C). 7£ 20°C {815
K T 2 ST e BELE R IR B A AR 4k, 2A ] W P MR Y e X MR AR TR TR S
M F R, FAH RQ-1 B WA X 5T 44 578 He, CHy, CH,=CH,, CH;CH=CH,,
CO, CeHg 1 CH;CH,OH(g) LRI AMN AR ER ARG E T e B EM L #TNE, K
FHEE, SAKRERTEREYGKREETE.
2.3 BENERENRIERLRTERSF (SEM, AFM, XRF)

FIHBEWET S5 (SEM, LE M, S250MKS3 R) X [ 25 3% 1 J ) T 5B 15 45 M 3347
. FILRRETF 71 B#EE (AFM, 2 [E Nanoscope 1000 &) Wl EM B 5 AT, i Bk
B N X SRR (XRF, H 2 53 -1500 &) 3B &7 2T B
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3.1 La,Ba;_,TiO; P& TTHAIEE R 450

XtE — AT T MR EZNR, SEEMHSHEMBEN LM BLRE. B2 2%
g BT La,Bai . TiO3(2=0.10, 1350°C/1h 24 ML EE), 76 T 1510 B V8 P Py BEL {21 Bt 08 BF (1 A8
t, ERERE. EAhXR\EMETIEEE S MBRULE, R EHE S=5x10'%kQ/RE,
B LA B F r =0.998. B MGAIE BA 9 3 5T 14 10 S0 14 BB B 5F
3.2 La,Ba;_ ,TiO3 PgE&EIC 489 /8 80w 7 45 1%

B R R e 6] T SRR R R, W RTEl T B NEBRBEIKILEE, K
YL (v RE(E) X 2058 %2 B 7% B A1 63.2%051, piy ok AT L B Bt (6] R 4G R 57 WUARAERA -k
AR IT 4 o BELAE 7E IR R Pk B R T B R A BB KA AR, F2% Smin(& 3), w7
B8] 7=110s, X —¥({E 5 SC#R R 1 89 KoO-Fe, O3 B4 5T 4 i B B 6] (100s) A8 18,
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Fig. 2 Curves of resistance and relative humidity of La,Ba;—_;TiO3
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Fig. 3 Response characteristic of LazBa;_;TiOs

ceramic sensing element

£=0.10, sintered at 1350°C/1h
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Fig. 4 Humidity hysteresis of LazBa;_,TiO3 ce-
ramic sensing element
z=0.10, sintered at 1350°C/1h

3.3 La,Ba, ,TiO; & JTH 0 H I

B RIS BRSET, WAME - BHAAHES, EMEREREXRGAR. &£
16 2% R RO 5 B 4 il 48 2 11 IR B B I K B (08 SO IR B BT, SR A TR I R /NBLET. #e Ad
ERTAFTHEENRERS RESHEIBTREEMZED, RFERELL 4%, HH
TEHIE B RR A & BEOR (A 4). YR W A ML IR AT DA SR K 205 T B0 B T 1 B AR T K
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MR, ST REE—MIERIIMERSD, BERGTFRESEXMER DA EBETER
ST EE, FFUBRBEEE—- TR, Bm/oERn.
3.4 La,Ba; ,TiO; AT HERFEMNNTHMERE — K/ BHROBERE

ETIERE 450°C, WE TR -t AT oHEEMIFAREMNSh. GREHE.
1B ZHE R 9mol% La (4 F % 5T 4 (2=0.09, 1350°C/1h %%48) %t CH;CH=CH,(F %) BH —
ERTE N, EEERKERERNZL; MEEEEREHENTHEMERHEA (B
ZES) W RERSE HHESEZSPHE, HEFEES (R >100M0). BRER ST
THERE, &84t MITEEER XRABENEEIFERLABRTNEEYE,
SEMIAWTTNEARS.
3.5 La,Ba;_,TiO; BB TTHHRERLLN SEMBREEREH

B 5 BRTHE2PREEBETHEEHR L SEM IR K BH%EN, RHAEES
mIES, BARELSAHY, FHAK 0.7um, BRSMERRN, SRS HFEE, S EILK
fal, HEERERTCIE M ABOs BISEkE MU (EJ) &40 U S TR EN 2%
AR AN AL EY (1.6MPa/3min), REHRESERE, X—UBESRHEAKRREEEN
RRE, RbEBEBEBTRS ARTHBHNGEMNLER URERMIE, RHEE
EEMARTHAENAILEH. HEATUEIERXHEHE TR EDBHARON L
MEE, FMEEERETIHEFREFENBENBMEN, Y ERBENERMSTEN
R

B 5 g EFRLIRE R INERABRNEE N EEN, XEMTHRINEEAER
VR B 32 B B 15 A U5 B BT B

g

971239 2BKV ¥

B 5 ME¥R SEM BHEW
Fig. 5 SEM microstructures of the ceramic (x=1.0; 1350°C/1h)
(a) End-face; (b) Side-face

3.6 La,Ba;_,TiO; ERMTHMEERLN AFM BRRERLEW
LWAFHART A BHME AFM X LR ERL W B RREHETRR ST (E 6), B+
R WERTEAM SR, REEBER, BASAMNZSHROEE XFBMEHNNER
M ERENFEEZ — BH5E A3 S AU R SRR 5 —A T E).
3.7 X SN KIE XRF MERMERLWLTRIN
RABFFE LB 5 IR FIFEH R RXT AR IR L #AT BT (RIE TR, B
RN, FFAELSUENRERAMETENRABE S (R DO, Ah&RW . 27TF
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AR AR LR B B R AR, R 2 4 JA B o R IR B R A 58
WE.

B 6 M&ERE AFM EHE
Fig. 6 AFM Morphology of the ceramic surface

(a) Two-dimensions; (b) Three-dimensions

% 1 La;Bai,TiO; f§& XRF 2T REE S

Table 1 XRF quantitative analysis of whole elements of La,Ba;_.TiO3 ceramic (z=0.10,

1350°C/1h
Oxide components Measured/wt% Designed/wt%
BaO 58.75 ‘ 60.57
TiO» 34.46 31.51
LazOs 5.75 6.57
Na;O 0.32 —
SrO 0.16 0.029
SiO2 0.16 —
SOs 0.10 1.27
Zn0O 0.09 —
Cl 0.08 0.005
FeaO3 0.08 0.002
CaO 0.03 0.021
Total 99.98 99.977

3.8 XTBMHEENE MR S L R AR H ok ik ey o] se 432
—F W, BTFBHIH L FEMBA BT, Wi — M ERF, HTRFEFRT
P, T HREE—AEm R TFWEN T HEFERBREEE, E-EHKET,
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PIMEE B R EMEWAKS FESHMEER, BTHEAFHHSE5 IR B ZEER
FLH, EEKBROELIESLE, BOVRBEBIEENIIEME. F—FH, R/ Y
La®* (r=0.106nm) B R B A Ba>* (r=0. 136nm), ¥ & MK 17 & A6 & s s A8 BE 6, B
sl c/a AR/, EIUTT SR BN RAERER, ETTRA T W R RN R T HTF
2 R R T 72 A 8 P9 R B HEA R SR A e 3, o v Mg 8 0 M A0 L R R A R

4 £

1. LayBa;_;TiO3(2=0.10, 1350°C/1h) M ETHRA BT M - 454, EIT4E
BEEEMN (RH=32.8%~93.6%), 1 REE S=5x10kQ/RH(%), FH - 1& B L6 S %
HF r=0.998, It R I, ma et r7=110s, 18 ¥ & 2K F 4%, %t Hz, CH,, CH,=CH,,
CH3;CH=CH,, CO, C¢Hg fil CH3CH,OH(g) LR A TR / E#H I, HEBHEETHA
BREMIRTHES, BEERERF.

2. SEM X AFM Xt Fg & B4t a3 08 . 19 %8 6 R ~F 45 2% 0.7um, 587 Sb T #1
M, AEHRTUHFHEEEE REHREER EAEENNETMALEY.

3. XRF 2 TR R 5B AR WEGE, KE T8RN BRI 8y,

4. B REARIME TR T, ATEAEEEE, HYETEET L3 REMNEUR
Ba> B2 M EKE FAM, Bl TVt MK - EH B THAN D T3, ZEFESENRER
WMEEM RS FHHEIERT ST HENRHTEERKIEE. WL, B8/ Lat Bt
FRBRM BT, (RN AR FERRE, B2 RENE&RREE/N, EREEERE
Z G HIEE R A7 5 AR B B B8 A

EE 30k
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Preparation Property and Structure of La**-doped Barium Titanate

Humidity Sensing Ceramic Element
WANG Zhi-Min', HAN Ji-Xin!, LIU Jing-Bo!»?

(1. Collge of Chemistry and Chemical Engineering, Heilongjiang University, Harbin 150080, China; 2.
Material Science and Engineering Department, University of Science and Technology Beijing, Beijing
100083, China)

Abstract: Sol precursors were prepared by the cosolubilized hydrousgel process using titanium
butoxide and lanthanum acetate as well as barium acetate. After condensation and drying, the
wet gel and dry gel were obtained respectively. Dry gel ground and screened was pressed into
disc and sintered at different temperatures for holding different time to fabricate ceramic sensors.
The measurement of humidity sensitivity and gas/alcoholic sensitivity (seven kinds of gases Hj,
CH,, CHy=CH,, CH3CH=CH,, CO, Ce¢Hg and gaseous CH3CH,OH) of these sensors were per-
formed. The humidity sensor displays high sensitivity: S=5x10*kQ/RH(%) (relative humidity
RH=32.8%~93.6%); good linearity: r=0.998; minimum humidity hysteresis: <4%; response time:
7=110s; and fine selectivity: sensitivity-less to above seven kinds of gases. The microstructure was
characterized by SEM, AFM and XRF to confirm the morphology, perovskite phase and surface
roughness and whole element analysis. The mechanism of lanthanum modification was discussed
that titanium ion Ti*t can capture a free electron. It is easy for this electron to jump into the

conduct band due to non-equivalent substitution of Ba?* by rare earth ion La3*.

Key words modification of La%t-doped barium titanate (LazBa;—,TiO3); ceramic element;

humidity sensitivity; microstructure characterization



