S 41855 V) G N B N S ¢ Vol.41 No.5
20194F 10 H Journal of Wuhan Institute of Technology Oct. 2019

XEHS 1674 - 2869(2019)05 - 0453 - 04

PRS0 AR A0 7Rk 1 ohd v A o ) Tl 9 RAIE

FEOM,E L RIIB BRAE EBK FER
i‘ii)‘(lﬁk?—‘ﬁ*ﬂrﬂ#‘iﬁLﬁi#‘?}%,i&}]ib .3 430205

W OE Oy 7R TR B BT AE PR I (500~800 °C) B HL S A AL  ERRIN AR S B 4ot R
M 4 Ak i 32 B DRORL O A R - R R R A TR L BE AR 24 W B R A R Tk R A D T B L
Lay 3Sr,SisZn0ss,.., K F X BF AT 5T A0 L 28 460 27 A0 S 535 A0 451 41 #0508 R A8 T A F 00 ik 2R 8 X AR 5 11
YT B2, R R0 R AT AR . 4 R S T AR A T T R A b, LR R A A 45 4 S SR R
BN, DL R RS 45 1R B I A YT R L 2 Se YR N 0.2 Zn (4B B R 1 BSEE IR R 1 400 CHY,
ST A5 3 Y H A PR RE AR A, JLAE 800 CTF B9 ES - HL 5 33K 5.43% 107 Slem , AHER A 15 2% 9 5 e A 180 e 12 9 T4
HL A I B 5 R 17107 Slem A — B2 5 .

SRR < I S-SR I 5 IR R R AT 5 A R 5 LA B 2

R E 9 %S 0646 SCERARIRAD : A doi: 10. 3969/j. issn. 1674-2869. 2019. 05. 008

Preparation and Characterization of Strontium and Zinc Doped
Apatite Lanthanum Silicate Electrolyte

WU Changsheng ,LEI Hong ,HUANG Jiangsheng,YAOQO Donghui,CHENG Yilin , HUANG Zhiliang"
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To increase the conductivity of lanthanum electrolyte at the temperatures of 500-800 C , the
electrolyte of Sr and Zn double doped Lay3;Sr.SisZn0.s,. was prepared by sol-gel method using La,Os, SrO, ZnO
and tetraethoxysilane as raw materials. The phase, microstructure and conductivity of the samples were
characterized by X-ray diffraction, Fourier transform infrared spectroscopy, scanning electron microscopy and
variable temperature dielectric measurement system. The results show that Sr and Zn successfully enter the
lattice of lanthanum silicate, wielding little influence on the crystal structure and morphology. The maximum
ionic conductivity of LaosSr.SisZn0.s.. is 5.43x107 S/em in 0.2 mole ratio of Sr doping at 800 °C, which is higher
than un-doped Lay33Sis05 ionic conductivity, and the best sintering temperature for Lass;S10.S15sZn0as, electrolyte
is 1 400 °C.

Keywords: sol-gel method;solid electrolyte ; lanthanum silicate; double doped
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Bl 1 LayySrSisZn0ys., 7E 800 CHEKE 12 h: (a)XRD B, (b)FT-IR &
Fig. I  Lay:Sr.SisZn0ss., sintered at 800 °C for 12 h: (a) XRD patterns, (b)FT-IR spectra

AT IERK S B0 T RRE I 1 IR AR R IR S L R BB Ay
LA, 1M HL LSO B A 25 # th R Bl i 3K

B 1 (h) a7 H7E 911 em™ &b 247 W Wi
A9 B, 911 em™ &b B WL U4 Sy [ Zn O, ] 14 A X F
i 45 PR SRR AE I, i 0 AT KT Zn 2 7E Si i 4T
THBZ%, IF AT LUE B Sr 48 A 9 K i IR ik 4 Y T
PRI Z5H , ATA AT Sr R TE La i 47 1998 2% .
2.2 SEM R4

(&1 2 S 7E A [R] L B2 R 58 45 1) La 3:S102S15Zn00s 2

B SEM [ . &l 2(a) & 7E 1 300 CHESE 3 h s 1 TE
S DU B e 45 A 1) b 5 28 i MEFRAE — o,
SR SRS, HALBRE £ X ] g2
PREIR BE AR, BB b A KA S 2. Bl 2(b)
JETE 1400 CHEZE 3 h I TE B, o 245 1A 11 A 30
L FLBR A B ORI . B’ 2(e) A 1500 Che
SEMRESIE L, W B R A TR LR
R 1400 C#

B2 LaouSro:SisZn0us, EARRIRE TELE 3 hEHISEM B : (a)1 300 C, (b) 1400 C, (c¢)1 500 °C
Fig.2  SEM images of Las:SrySisZn0ss, sintered 3 h at different temperatures: (a)1 300 °C,(b)1 400 °C,(c)1 500 C
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Fig.3 SEM images of Lays;Sr.SisZnOos.. sintered at 1 400 C:
(a)x=0.1,(b)x=0.2,(c)x=0.3,(d)x=0.4
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