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BAREMBEME . Yang YL S AMBFREH, La_.Sr.Co0;_s BB B 7E S B BB VE
BMESET, {hEHFERE, FEARITHEESHEEN R T fb S Bl maEky
RSP TF Lay_,Sr.Fey_yCoyO3_5 R R, %4 R A KL #E 600~ 800°C B, FTAHEMHH
S RETF 10 S/cm, H5 CGO MR EH B IFHARZ 1 68 (b8 HIM R 2,
EHAE-FEE. 2 XHHERK - MR (GNP) £ T Lag.sMo.4Fep sCrp20;3_s(M=Ca ,
Sr. Ba) Z¥¥Hk (S EIEE X LCFC . LSFC . LBFC), 3 %% 2 5 # KL 55 54 S 45 4F |
BEEEREEFEXMBISRFITTNE.

2 xR

2.1 ¥RPABEER

RF) . L8 [La(NO3)3-6H20], FHER 45 [Ca(NO;3)2-4H, 0], T ER 41 Ba(NOs)., i BR 8%
[Fe(NO3)3-9H,0), W BE 4% [Cr(NO3)3-9H,0], HE B (Gly), WER %8 Sr(NOs): (AR), ¥J K40t
ai. WM BCR ~1 mol/L AR, {3 FIRTAH EDTA ¥ERtR & KR E, HEBUE &R
A

RIFBHKE RO BEB R TR, EHBERAESHREBFETHERELLE,
BA. # X nm Pngy, HL1AEA, BHEMHERINABEWREBR S, HeEFERT
%R UEHEARGSRBETRA/SKE. EWARKKEERENBERNEN, MiXLZRS
W, UBEBMUBE-EBEN, FRREBPRE HTDHARNER, £RIEHE.
2.2 #ablE

VMEREBTFIHSAN, E—ESRETTE BBRREBNENY, BERERE, B#
MWK, SRJETE 200 MPa EA FFEMER 13 mm | & 1~2 mm # BB H4&k K& & 40mm | T
6.5mm , JE 1~2mm @ &RFEE. BREBETFRFERPAFELKAFU 1~ 2°C/ min FH
RIE, ERFREHRERETRE 2, BREBEAZEZERE BIFTHES. A Archimedes
HEKENEEERERRNHEMEERSLE, HERERSERE.
2.3 HHS5HHRERE

A Nicolet 2 &] AVATAR 360 B {37 28 #e 40 S0 Y6 3 AU 58 H & BR - W BR Hh L & Y AT 3K
BB RS

F TA 22 5] SDT 2960 Y #4434 4% X4 47 4% ¥} {4 i# 17 TG-DSC il 52 .

J 3E #) ¥ 2~ 7] Philips X’ Pert Pro Super & X S 87 fH (X 3T #E R 4T T W AH 2 7

& B4 7 47 A Hitachi H-600 BU 3% 51 68 T B SEH 1T T ME.

Yk L A A 3H-2000 Bl 4 A S AR M R E T IR.
2.4 BRI

FE 3 T e £ R ERSRESSKIATH B SE, JiE B E X6 450~ 800°C,
[ Fg 50°C, Fi Arrhenius AR LKEIE, RFHFELAE.

3 ERFTR

3.1 MSHMESERER
GNP S R—F UL BMREFEEAN, HERERENBRESRER P ZERE K
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BAESRBERARE /D WREBLA, BAENSHENERRE, EATREHRRE K
SEMPHEEEENEREERL, 08 TR PIR KN R E M AL EE 10 %
144 7T 850°C F42 2h J§ LCFC , LSFC ., LBFC = Fhi ik iy H 2 T AR LA Boi 1 351 £ B
BB EMTER.

%1 BHENBETLSHEREER

Table 1 Specific area and variation of colour for different powdess

Colour

) A Y -

Primary pcwder Sintered ot 850°C for 2h Sintered at 1100°C for 2h

Powders Specific area/m?*.g~

LCFC 32.5¢ Violet red Black Black
LSFC 26.28 Iron oxide red Deep caramel Black
LBFC 20.62 Iron oxide red Caramel Black

A, ZFBABEEFREBME—SHHERT, ANMBANBLILEETFERBER/,
MR HRE R K. RITE LaoeMoaFeO3_s(M=Mg ., Ca. Sr. Ba) R GNP
BAERERAA RN E.

3.2 MBEBBRARFTER
M 19# (a) . (b). (c) 45& LCFC, LSFC, LBFC %% #HAM TG-DSC Bi%k.

5 e e B e 2 *
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B 1 WeEBEH TG-DSC MLk
Fig. 1 TG-DSC curves for primary powders
(a) LCFC; (b) LSFC; (c) LBFC

ATUAE W, KIEE 3 M 5IH 1%~2% EA B A E, X ZHEG 75 hndhod 72 o B BR % i
KB MEREBBAN, LCFC HE—-MREAW, FELREL 500°C FFih, 680°C B,
4H 4.9%; LSFC, LBFC HFEINHIKH B ALE, LSFCHE—RELELE LT 430~ 520°C
ZME, %E 40 %, 8K ER0°C FFhE, 900°C &K, % 5.9%; LBFC £ 400~ 520°C
MAEEBREE, RE L3%, H IREE 800°C JFh, 950°C W, KHE 3.8%. TR HEGH %K
&, DSC i kMMM MKnIE. 44 FTIR & XRD B4#4, LCFC &EiANEERF
K CaCOz; K Ca(NO;), B & &5 ; LSFC. LBFC H—%E4 B Sr(NO3);
Ba(NO3); S BEFE FERBURANBRBRIEMTES>E M. WL, TGA MEBTR, HE
BENAT =MEREEBLE, AVEHTBASIERBHRE, ERTSRABENTY
frEc 12 5Bt TGA 4447, LCFC, LSFC . LBFC &R T8 BN 452 700 , 900 .

950°C.
3.3 M8 XRD 447



5481 BEKL, &: LaosMo.4FeosCro203-s(M=Ca, Sr. Ba) fy#il%, KX B 1135

B 2(a). (b)) (c)FHRIEARFEE T #H4HE 2h 5 LCFC . LSFC . LBFC #k#y
X Bt R4y Br s 5.

B 2 RRE XRD Al
Fig. 2 XRD patterns of samples
(a) LCFC; (b) LSFC; (c) LBFC

ALIE M, LCFC #/k% 850°C #4b# 2h J5, HMH AN SR RIIGIRMERIE—
(JCPDS 75-0439), £ B A KRBT HFBUY 451, ZRPEFSH Pm3m, 1R XRD
By, MEMWERLFE N 5.4610g/cm®. @ F Sr’t . Ba®t B F Y42 %E La®t(0.106nm)
K, ZEBEERS, BREIKSFEZRPARMEmE. 850°C Fipe 2h /5, LSFC ik
XRD 87R% SrCO; #yZ% 4 (JCPDS 05-0418), & & # AL B E 1000°C, SrCO3 %k, [F AT
/0B Lay,O; . SrO #7=4:. LBFC #{k % 850°C Hi 4% 2h, XRD & B T BaCOs M7 5
(JCPDS 05-0378), 1000°C T8 %% 2h 5, B FiESEk 4, EHERBR T EBE. i
BB B BIBEMF S, LSFC, LBFC W X ST&figfie A%, TRYE, WHHMERE®
FHE, MERRFEK K.

3.4 BENFRTHEHR

& 3 2% 850°C $u4b#E 2h f§ LCFC #%
IRE B EER A, HERBRCYERK, 4
BiEE, R4 50nm, XA B ETE S
R F R B AL, LSCF, LBCF &
HRNEHEHEER—F.

R 3% 850°C #v4h 8 #: 4 9 XRD 17 51 &
¥, F H Scherrer 243, i+# LCFC, LSFC
K LBFC By b R+ 514 37.2 . 474 1
54.5nm, BAKFAEHE. HSHHNE, B A 3 LCFC# TEM B
F XRD MEMNE—WET (W), T TEM Fig. 3 TEM micrograph of LCFC
MEHE KA T (W), M EBRMNERMAELES, HE2REXE.

3.5 MEnmREEE

e TGA & XRD 4 #7 45, LCFC £ 850°C Hi%s 2h, LSFC , LBFC 7& 1000°C 4t
Bohf5, EH. B EH4ie) RE=HWEERLRNHEMNEESRERBENXAR.

MNEFREE L, LCFC ERBBRIBLEEER, 1100°C TH4 2h BRI K4S 95% LI E
BIART B, BENERMERAFERE EREFHFE—FHR, LSFC. LBFCH
AE N B FE 1400°C A FHMBEABREMFAETHA, BF S R ERBRRANELERE
B BaEGIE, BEEESETHREALRERGES XRESHEAEFEREX.
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PR R R TR WAREERE R EERE, ESNERE, SEM
B, HRTFREHRENSENY 8 E R EMERKERL BENTREARRK
RO R A EAE. E4b) . () HRREHEERSENBSALERTIARMSRE
ZREHA L. WAL, LCFCHEBSARRASEYLEMBEART T, 2
EEREMEE X B AR LSFC. LBFC ZKEBHEEN, BSAERFASARMEBEAR
HRE TR, 1300°C BL LB TFR.
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Fig. 4 Sintering activities of specimens at different temperatures
(a) Relative density; (b) Total porosity; (c) Open porosity
3.6 HEMEE

& 5 BRESSKSHH LCFC, LSFC, LBFC Mg &E 45k H In(oT)-1000T B L. M
E AT LLE H, LCFC #E 700°C BAF, LSFC #£ 750°C KA, LBFC ZERREEEEN

6
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g 53t om0
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ok
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0.9 1.0 11 1.2 1.3 14 0.9 1.0 11 1.2 13 14
10007°'/K" 100077/ K
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Fig. 5 Temperature dependence of the electrical Fig. 6 Temperature dependence of the electrical
conductivity of samples conductivity of LaFeOs3

In(oT) 5 1000T-! BRHXR, XKWL SREEAEWZLFES/NMATEaEIE B &
Arrhenius 3% R REWME, HHERELES R 32.28 , 31.53 K 33.15 kJ-mol . FERE
B F+7, LCFC . LSFC R FR B LSBT R/ Rk & T RE 58 LaFeOs ¥4k, H
MM R LE 6, H LA/ ESE T HFRMBENELRXE. IR, 7E 450~ 800°C
BEWERN, LaFeO; BIRMBENARTTHA, BRMEN0.17Scn™!, HBHERK 2
A¥EEUE; BeEALEEN 100.89 kI-mol .
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AR % Brown 42 H AR Rl AT TG 1), X 2 MR 2R E T M B ABO;
RGBT FEMp A AL +3 fr La® B, RMEPEEGRESL, FERAEM (VY), A
S B3 BA Ny B, FRARTFEL, REMEHBETH () BFESRELR. HRE
FETURATRARR:

[Mi,] = [R°] + 2[V5]

ERBE, BT M W3R ARANEFIMEEREEL BB AR ERLN, i
SFEUERNSENEDN, ASRERENELFES/MULTFIEIE, EWEUATRER
K

\ E, :
In(oT) = —;;I’; + LuA
4L

BoRt, S REREN RS AWEERFZER T IEFER 0°) (HTBRERE
FEmEK. ERER HTHISEEEANRE CRTELEZUESKERBR, B EE
WERT U TRAMENE, FRERT EETEA) MREREP, WH, ERP®
FHEE AR E R R ERAE AR VB OB R TR REE, SERRRTHT
BRFAN TR, EWHESHHGHRSE TR RBRN LaFeO; TE, B TFEARNE
W BT FERS, ARNBERTHEL, AMRAEREHFEE.

4 it

L RAHER - BWBREEAMT4KEW ABO; ZHMMESHT EE LT SELY, Fr
BRETHR B LN 40~50nm. BET 3 FH, GNP AR MEARETMNRERER, A
ANBERABIERBEFERE2R/), BEHHERTHBRX.

2. SRR RABE K. LCFC 850°C 45 2h B E 52 £ 454k ¥ M, LSFC, LBFC
AR B R — .

3. BEEEMI. LCFC 7£ 1100°C %2 i it H AR XE & B B F 95%, LSFC & LBFC H #{k
5 BE 43 B 2 1350 F1 1400°C.

4. MR FHEHFMEEREM, LapsMosFesCr20:_s(M=Ca . Sr, Ba) ZF|¥rik
EPFREXMGESRE KRB LaFeO; HAH 2 MEEAU L. B AMNBREFERHM
/N, In(0T)-1000T1 4k AT KB EM LR, RA=FMHERTBRELEANSR
BLERNRS—. EWRH LagsMo.aFegsCro203-5(M =Ca , Sr, Ba) & & +#, LCFC
WESREE, PRELEER N IT-SOFC A SRR M 8 5t 59 Bt b1 k.
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Synthesis aud Characterization of Lag¢Mj 4FeqsCrg203_s(M= Ca, Sr,
Ba) by GNP Method and Conductivity

CHEN Yong-Hong!'2, WEI Yi-Jun?, GAO Jan-Feng!, LIU Xing-Qin!, MENG Guang-Yao!

(1. Department of Materials Science and Engineering, University of Science and Technology of China,
Hefei 230026, China; 2. Center of Experiment and Communication, Huainan Normal College, Huainan
232001, China)

Abstract: Lag.gMo.4Fep3Crp.203_s(M=Ca, Sr, Ba) fine powders were synthesized by a glycine-
nitrate process(GNP). BET test shows that the specific area of the obtained powders is over
20 m?-.g~1. XRD test shows that the crystalline structure formed is at the stage of ignition by
the method, the powder of Lag.¢Cag.4Fep.sCrg.203-5 (LCFC) is pure cubic perovskite-type after
calcined at 850°C for 2h, and its relative density (sintered at 1100°C) is 95%. The primary
powders of LSFC and LBFC are with two-phase structure and with poor sintering activities than
that of LCFC at low temperature. The relative density of these ceramics sintered over 1300°C
is 95%. Four-probe technique tests indicate that the conductivity of doped-samples is two orders
of magnitude higher than that of LaFeOs, The changes of conductivity with temperature below
700°C are in accord with the conduction mechanism of small polarons. The electrical conductivity
of LCFC at 800°C is over 50 S/cm which indicates that LCFC may have potential application for
IT-SOFC cathode.

Key words GNP; Lag g Mo 4Fep.sCro 203.6(M=Ca, Sr, Ba); IT-SOFC; cathode; electrical con-
ductivity



