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1.1 e FIH &

LaFeO; #f i H #7188 IR B0 A 1 e 368 1S 75 il 4%
WK G IR La(NO, ), - 6H,0, JUKGEIREL
Fe(NO,), - 9H,0 Fl—/K 57 R CH, 0, + H,0,
el 2 YR EHE T 28 TKh, s
i, PRSI S AR T 1 £ AR i
N, AR L), SRIGTE 80 C Rk, #/K
Gy, AR SRS R . W R ) 5
BT 110 CF TG, OFEE, FHA DIy h, 178
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La Sr,_ FeO, F£ il 25 5 _LAHIR], HT5 i AN TR
() x (ELESINAHEREE Sr(NO; ), , HAREAIEAE.

1.2 B FIR R

X AT (XRD) SR H AR X S 4k H 2= 2
H]AE 7 Rigaku-TTR I B X 5 28 737 SOk 54744
ERIPIAHR I, Ni &3, Cu B, K, f& 4T, &
L3 100 mA, 45 LR 40 KV, BURE S K0 0.02°,
HEYERE 10° ~80°, HFHiH %X 10°/min.

BET b2 AR a7 22 v SR 4 e (A AT PR
H] 1) ASAP2020HD88 7 4> { gy b 3% i B3 Hr i I
PEAT. MR AR UL T D A o e AN R Ry
JEF MR i, B BET A 355 208 5
[ EL 2R T

M FARSLI M CO 10 RN R A<k, Bk
R CO fERR P FHLIA J5 S M. CO-TPR 555 2 H
CO SR A S 25 H, A THR, o 7e H 0
SR HHAKIN CO FUREE. #5 0.1 g FESIA R
R, SEE A 100 mL/min [ O, , THEZ 500 °C,
FE 30 min. [R5 A N, W3 30 min, SR8 A

100 mL/min [ 1% CO S {&, fFA i), W=
ML 10 °C/min (1 35 BE 958 i i B2+ 2 900 °C, H
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°C, B TCD ity 11 SO, ¥ .
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2.1 HEGH XRD SHFRIE

RIF Y La,Sr,_ FeO, B f 9 XRD [ 1l 1
B, MERIT AR, [ v=0 1A St Fe 44
L5k, AR La. St WA La,Sr,_ FeO, B &
VAT A B 1 LaFeO, A kg 45 i), x =1
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Fig. 1 XRD patterns of the La,Sr, FeO, samples

(a)x=1, LaFeO,; (b) x=0.8; (¢) x=0.6;
(d) x=0.4; (e) x=0.2; (f) x=0

1E20=32°ff A4k, 2 x=0.8 if, d1F&E Sr 12
A, 5N LaFeOy WU LE , H 32 RFAE 08 i) £ (i 52
B 260 =33, WP MR, W JIL KL T L
La, ;Sr, ;FeO,( PDF No. 89-1269) & /) La, Sr iR
BRI BEE « BN, BA SrOnER TR AR
I, e\ d| e KA EAFAEMEA, EAAK, TERLT
La, Sty ,FeO; La, sSry sFeO; La, ,Sry ¢FeO;
La, ;Sry ,FeO; SEPIAH. 2 x=0 I, BEARAIFGERE"
WIBSHIAZAFAE, Ll WK R 5 AT A Sty Fe, Os
1 SrCO; HIFTHTIE. KRNI BL T SrCO; YRTHTIE,
X AR TAEAT BRI Rt b, KRR OUR
PEARTIRMR D, B R b R R BRI AR
2.2 Hmitt REAR BET

AN La, Sr 48 (1 La,Sr,_ FeO; FE b4 LR I
BN 1 s, WRBBEEE T LA i, 3 AD

% 1 La Sr,_ FeO, # A7 BET [LRER
Table 1 BET surface area of the samples

Sample Syer/ (M + g™)
LaFeO, 5.5
La0. 8 10.6
La0. 6 13.4
La0. 4 23.5
La0. 2 18.4
Sr 6.5

w St B AJE, AR E R R T,
La, Sty ,FeO; YL F B BUEM 5.5 m* - g7 FF =
10.6 m* - g™, %5 St BARMAWIE K, EEH%
Y LR FRE PG K, 7E La, Sty (FeOy #5014
iK% La, Sr,_ FeOy RF M KME. fEMLZ )G, FEdh
i Sr B2 it — AR, H R EFRIT 4G R,
M Sr £FBUL La Z )5, FREE A A LR
MR 6.5 m” - g_l.

Sy LR BB A AL T LB Y, SrAE A 7
B2l LI SRR La,Sry_ FeO, RIS LR
R, fE—E R A B AL R N AT 5 (H4h
B G W RN IE MR EE R B, AR TRIRE S A L
2 TR R ) H e Z A AL SR 1) — Bl i R 22,
HAEE TR E .

2.3 CO-TPR

AJE La, Sr & & i La Sr,_ FeO, £ 51 CO-

TPR E3EANEl 2 frn, CO-TPR (1455 AT DL s e fi

—— (b)
(©)
— (d)
(e)
— ()
(a)

CO Consumption

1 1 1 1
100 200 300 400 500 600 700 800 900
Temperature/°C

1 Il Il 1
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Fig. 2 CO-TPR profiles of the La,Sr,_ FeO, samples
(a)x=1, LaFeO;; (b) x=0.8; (c) x=0.6;
(d) x=0.4; (e) x=0.2; (f) x=0

I AR I RE J). ANTA] Se 48 A IO RE il 4T
FOWEE R —A> EiE 5, F77ET 400 ~ 700 °C )i
FEIXTA]. H AR SRS N Fe™ AR, DL KA 13
SR S RE . N AT LA i, w=1
(1) LaFeO; F dh 0 J5ie 3 04 B A X T JLABAE A
Ay, 1£700 CAAy, WEHBUECK. 15/ Sr 5
A, v=0.8 I, Foid J0G v 8 B A 1) AH AR it 75
[ fi 8% , [ d J e i) T BUR EE T LakeOy A5 BT 34
i, BIHAE T2/ CO TR, 4 Sr B A
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PE— I, W x=0.6, 0.4 B}, FE& A8 5
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W, 24 Sr & 2T, A I A R I, W
THARRORIED , Rl ik B RE T 2 25 08 3 15 L
', lid CO-TPR SE55H CO 4 7H FEIE I AR Al UL
NH WL b B mR BRSO M AR 8 JRRE 1. M
La, Sr,_ FeO; £ CO-TPR &35 h £ 5% i £k Ho 4
IR, SOARBZRMRERARLL, 16 A (B AP R S
A A SR THEAT B AL R PR RE , (HAB AR
22 W) 2 o A5 it R D 5 A B TR
2.4 SO,-TPD #1 O,-TPD

AR La, Sr & #19 La,Sr,_ FeO, ¥ 5 A SO,-
TPD EREUNE 3 s, HER AR T SO, 7Ef#
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Fig. 3 SO,-TPD profiles of the La Sr,_ FeO, samples
(a)x=1, LaFeO,; (b) x=0.8; (c) x=0.6;
(d) x=0.4; (e) x=0.2; (f) x=0

P TR0 2 T A BB B . O B S R DA
IS 7 AT AR AT 2 THT ) R RS B S TG L. A )
FASCSCHRIG R R, 7E 300 ~ 500 °C R & X [a] A 4/
14 SO, M8 Bff 0 3 52 A Y5 iy S0 e T 790 2 1k 1B )
SO, , i 600 ~900 C 2 [a] FrI LA 114 Hid B e ] 3= 254
U SO, 54 & S AL T2 B MU A IR £ 1) e T 73
i NEDR AT AR, v =1 (1 LaFeO, £ 5 E4K
i B 4 I 0 v AR A /0N, L S S i RS 0 ) B 7
800 CZArAl; AL Sr ) a=0. 8 YHE A 15T
55 LaFeO; MLZERIAK, WERR U ) T AR BT 5
24 Sr (B ARG, A G B AL 2= W M A
(LR LS A AN K, i 3 e T Bt B R AR X T v =
0.8 A1 1 BYPIAHE AT T/l s T4 La 35 it —

WG, TN Sr. Fe EALYIRIRE L L35
AR SO, BERHE, SEHTHXS SO, fymk kB WA
. R 2 A M 2 B R 4 BT, A SR TR B 1 3 e
WA S S5 40 4y B Be A A 70 2 T W Wi SO, Ry B4
Bif, BB, X T R R 0N TS
TR SO, 1M B I T s i) S 35 1 S B, Ut ey
TS0, AEHIRHLFXF, i SO, Z) W HHE RS BA ™45
Fagrhr, 5 i SEL B A O3 R B PR HE AL ) 2R T 45 5 T2
BARFRAS AR ERER , T I L6 WV f2 26 ) S 7E /5 1
AR APBURE, MR RS S A M R e
AR RN, AT PATE — € B b R e th ik 7] 5
SO, KA GHIFERE, P AL « 0.8 F 1
IF, SO, o ERM A B 5., 55 b A X Bz 1 1A o 1Y
HEALTE L. TR SO, RORR A THil i B R 3
AT LAy TS e A4 5 SO, SRR 25 &8
JE R e AL ROR ), B/D 4 Sr 145 2
XFHEAL TR 55 SO, R B FIAREAL SO B AT —E 1Y
PSR

ANF] La, Sr & & /) La,Sr,_ FeO, ¥ 519 O,-
TPD B3 E 4 fros, MRAEACSCHR, 0,-TPD iy

—— (b)
(©
— ()
(e)
— ()
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Intensity/(a.u.)
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1
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[ 4 La,Sr,_ FeO, g1 0,-TPD [&]
Fig. 4 0,-TPD profiles of the La,Sr,_ FeO, samples
(a)x=1, LaFeO;; (b) x=0.8; (¢) x=0.6;
(d) x=0.4; (e) x=0.2; (f) x=0

B ] 2 R, IGHRBE (600 C LATR) B A7 g it
S P A B R UG, o 065 R TRLBE (600 °C LA |)
HEAL A B fA% S A IBE R ge, B ot & ]
DIEH, BRT x=0.2 i1 0 BB FEM A H B «
U, FHRFEAHRAE 200 C A AT IR A o 05, JL
Hx=1 F10. 8 B (A fh P JO8 B e RRLASE R, O 4L
W, fEmEL, 700 ~800 C A4y, & FEEh A W
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BB, s SAFERTR TR, Hhx=0.8
I PR i 0 JSE B0 T AR B K, A 600 °C T 4y 35k s B
B S R B FRE. O,-TPD [y 45 S AT L2 o M it
751 2 187 R 5 RTS8 B SR B3 R R, o R B
3 SRR T A 751 2 T O B 4E0RT ) B A S 1 T
FIRRIE , W PR ARG L BE 1 JE B 0 P DAFE — 8 AR 1
PR B AR 79 2 1T S (0 P BSCiE: T 2s o FE fE AE 4
PRI J R 0 ok 2 Ay F B AR Y S —
THT, AR ) s S0 B ot 5 5 K S5 A T
TE LA B A 4 @ B P A A B A G
TS Z ARG, ©=0.8 11 AUFE S
HA W HER AR o EF B I, BEH Sr 76 A
MBA, 4R LaFeO, M0 La’ b
M A S BUR, i B E F A i 2b, MR A A
PRI, fif LaFeO, 2544 rp ) 5025 (3G . 4025 e
SRS T BRSPS TE R HE T4 Ak 7
H TG R 4R 110 W o 0 3 Ak, D B A A A AR 9 P
5. $BADEIY ST LATE R RS AR T 25 M AR E 1
LR Rl R VAV 6 = D AR R N )
Sy, NI fE Ak SN a1 T
2.5 &R

ANJF) La ., Sr &) La,Sr,_ FeO, FE 5 LA
J5 SO, TEPERZEan &l 5 frR, TG Sr 241 LakFeO,
FEERTE 300 CHY, SO, MFEIERN 30% , T TR,
MR BT ES00°C B AL R T B ATS %, T H]

100

80

SO, Convention/%

20

1 1 1 1 1
300 350 400 450 500 550 600

Temperature/°C
K5 AfA] La, Sr &4 La,Sr,_ FeO, {5
FERIY CO ARG SO, 1 Tl £¢
Fig.5 SO, conversion of La,St,_ FeO, samples in t
he reaction of catalytic reduction SO, with CO
(a)x=1, LaFeO,; (b) x=0.8; (c) x=0.6;
(d) x=0.4; (e) x=0.2; (f) x=0

600 CHf, nJiA%12) 80% MK ILR. WA BIRW
LT, 4l LaFeO, fE P il B C S HA — & 1B
TRACR, (HARREIR BN S R0 R, KR A
Ktz (a]. 824080 Sr g, MBIz ]
DIFEH, x=0.8 B La, 4Sr, ,FeOy F 5 (4 4 LI
AR E LY LaFeOy A TR KT, JLHIEE T
FRBTEL, M AE 500 CHE, SO, MFEfkAn]
K5 85% , F+E 600 CJg, HILRTFE 5% , JEHK
A~ La,Sr,_ FeOy Z 51 51 fT ik 1) 1) 55 A4 AR RICR.
WK Sr /G, X Lag ¢Sty ,FeO, BIBLAT1E RE AT
Ky, EIHRE H, 300 C AR I B A e Ak, T
FEHER B, 600 C I 5 AL IR B R &, AR
80% , H: SO, ¥ AL %A L LaFeO, A F[%. i#H—2
K Sr B AR, RIAEAFRE T SO, ik
REI IR I TR R, BORAE . 3 m
SE4x Sr-Fe 2 ALW), XJ SO, AL RFER B AR, 1%
PERHIIR Y LaFeO, #H L 22 FRAEK.

B SO, BE4bR AN, COS i A TR A A A
RS (%) IR B0 A5 FBE B 1 B 45 A5
A AR 3 BT AR A T A5 Sk, ASIR] La, Sr f i
1) La,Sr,_ FeO, Ff AL AE 300 °C A2 A7 A il 2] fall
COS WfEAE, U] COS {UZ La, Sr,_ FeO, HEML 1
1k CO IR SO, ByHE] =y, AN 5 M Fe 24 ) S 45
R BPRAICE S SO, R ILRE —Bmy s,
LaFeO, 7£ 600 C i A iK1 24 80% My 5% b3, AT
AL S (%) K 67%; 1 % b % & & 1
La, 4Sr, ,FeO, #Fﬁﬁ%’f&%j‘j 95% i), S(% )ik
2T 89% , [AlAF HA8 R AT A Ak S5 07 3 4 DA B AR 5
(PR

CO 1Ry B 38 T S, 0 T AR
FALRIF R Z . CO 431 J& —Fp BA B LA
BERES T, AR A o B, DLHA
ar, R, AL R RO R4 A (Y R R
TH5HE CO BA L) T4 G R X T LaFeO,
FERT RV AAL Y, AR S iR e, T
LB T d HUERER 2, Fe' 19 5 4~ d fig it
EA AWARE R 1Y e, BUIEFN 3 D RE BN
b, BB e, m—ANUE AT IBE CO 4y T op
MR X G35, SEE IR o 85 1 CO B &
() ar, BERE 5| 3 b, BhIE T A, TERUR AL o i
HEOXMWAMERSS G IS T IRA CO 1 rh ik f
e, 15 CO AENE I If b 5 LakeO, P LE A

Ay SO, KRS T ICILAE LaFeO, b SCHL4)
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fift. FEREE St fE A FLHIB A, EG5 ALY LaFeO,
HR TSI La™ BRSSP AR, fi LakeO, 25
H PSS . A AL B T
R R 4 A I BT A A, o WA SR 5 P i,
1% COnTH 5 5 LaFeO; 451 47 1 /Y ih A% S AN
EAEMGE, TEMEER CO, 4, ik LA
LaFeO; 1R R M2 24025 SO, A, BEURAT A G,
oM SO, 0, FR S T, MBI RRE,
Talroe i 1 CO LR SO, M1E55, Al 6 Fn.
BN St A B AJG, BUUT B3 La 1907
B RO SR TR T R LT BT, R
B (LR T A B TH i AR A LakFeO; 4504 4R
SO B A A A R, BRE CO REREIE
NG HHEN LaFeO, BIEHERH 540 2 h 54454,
SEXT SO, fYfEALIL .

La%— O — Sr* La¥*— g — Sr*

| | 2 | |
N NV NN

0— Fe*—[]— Fe*— O 0— Fe#* —[ | — Fe*—0
N/ \IW\I/ NIVZ
o o o 0
so,

K 6 CO fiEfbifJ5 SO, i #E La, Sr,_ FeO,
HEALTR b i RO A ( RS L)
Fig. 6 The reaction route for catalytic reduction SO, with

CO in the catalyst of La Sr,_ FeO, samples

R

T o A TR T 5 i I R 0 F B i A — R A
La Sr,_ FeO, ¥, R HMET CO fiEfLit i SO,
RN H . 280k S B0 PEAS I, 24 4 =0. 8 B,
La, 4Sr, ,FeO, ﬁﬁlﬁﬁ%ﬁ{iﬂgﬁm(ﬁ’@, S0, Y &%
b dw s, 75 600 CHAF] 95% . X Lb A FIRE i
(L R TR 25 5, 753 1R 7E La,Sry_ FeO; 2514
v, AR B R T AU S S i AL ROCR 1 e e
PERIZR. XHEARIFE 1T T CO-TPR ., SO,-TPD
0,-TPD 5 Z R TR FHR L5, IR AR
BFIGE RS B 224> F BE 3 A T LaFeO, BUAGERE™ 4544 4R
e FE AL A i R g 3 A T B PR T, DA AE
H A (B4 5 Sr J5 X T LaFeO, H) BT 4514 12k
A R H A RN 2, SR H T Sr 9B 2 A AL
W TR RS AL, BESR T ERIEN RON SAR Y
B, f2flf CO 55 SO, 1E LaFeO, RIS ALY N 56 LR

L, SEBL SO, Mo fg MBiER. FEJR ST, #
BHXT LaFeO; BUESER™ A LW 4B 28 dhob, AIHAE
PRBEAEAL T 1 (4 7 AR — 28 IR T

Sk
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Preparation of La_Sr,_  FeO, Catalyst and
Its Performance for Catalytic Reduction of SO, with CO

QIN Yi-hong, SUN Li-guo, ZHANG Dang-long, HUANG Lei
School of Metallurgy and Environment, Central South University, Changsha 410083, China
(School lurgy and C 1l South y, Changsh hina)

Abstract; A series of La Sr,_ FeO, catalysts was prepared by a citric acid sol-gel method, and the structural and

physicochemical properties of catalysts were characterized by X-ray powder diffraction (XRD), BET surface area,

CO temperature-programmed reduction (CO-TPR) , SO, temperature-programmed desorption (SO,-TPD), O, tem-

perature-programmed desorption ( 0,-TPD). The XRD results showed that the La, Sr,_ FeO, samples prepared by

citric acid sol-gel method had the typical perovskite structure. A small amount of Sr** substituted La’™ in A-site in-

creased the BET surface area and oxygen vacancy of the catalyst. In addition, the substitution promoted the CO and

SO, enter the La Sr,_ FeO, lattice, which improved the SO, conversion. Of all of these catalysts, the

La, ¢St ,FeO; exhibited the best performance in catalytic reduction SO, with CO. When temperature was 600 °C ,

space velocity( GHSV) was 24 000 mL/(g -« h), the conversion raised to 95% , achieved good results.

Key words: citric acid complex; perovskite; catalytic reduction; oxygen vacancy; substitution



