F21 5 A5
2007 4£ 10 H

G
JOURNAL OF MOLECULAR CATALYSIS(CHINA) Oct. 2007

i fb Vol.21,No. 5

XEHS: 1001-3555(2007 ) 05-0447-06

ARSI S M-Fe-O E4LFIHFR

wEH, BEKERT, k%
(1. bRk mae5ER TR, b5t 100083,
2 NI A S SRRl b NS IERITE A 010022)

B RO R IO ik & T — &5 M-Fe-O (M= V, Cr, Mn, Co, Ni, Cu, Zn) fE{LF], £ T
O A e A B0 S P BSOS EAR PR RE , XML EAT T BET, XRD, H,-TPR, WL @ 2R AE. SR 4s
H V-Fe-O I Cr-Fe-O fEALTAIZR I H B2 4r (9 9 foe AL S0 M R fiE AL RE. SN 9 873 K, LA V-Fe-O

AL TS P BEsE LR 34. 46% ,
34.22%.
x #

hE4SHES . 0643.32

PR e 4 30. 91%

XHERFRIRED : A

P ST A ) — b A AL A
B, HATEERN T R KR C L T a0,
AR ATl T PR 945 e e e A T A e — ol
PP FONIE R I Be ke, REAFAE T KRR, i
Bre . )R, — ORI T R AR R B =i
5. PRy P e 4 A i 0 PR A ( ODHP) AN n] 1A
WD RS IR IR B, 3 AT LR R PR A T 1R B 1 )
R 3 AN e SR PR S PR It PR A v i
TETHERARENA AR PAR 2R AL T R, 51k
NATRSETE . PIBE AU S P A (0 AL R, —
JBHR & A AR i R OT R, WV, Mo, Cr,
Mn 254 CE T RIS A TE R RS0 BE 1 45 T 4
B, iR MS SR AT DIE— @ R L s, S8 O ke
o T s,

Bk RMEAL I 2R AR R TR AL
AT R FRIL R AT AL PR RE , (Ek R A A
P PR e 4 T S0 P9 i S Bz v PR AT 5 o P e R L AR
T 53N, AR AT AL BT 5T S A 1
FABAS TR ™ | B AR Fi B 1 He s 1
A 5 A 8 AR BE T AR R R B AS TR TR () I 7 A A
B A IR R SE A I BRI RE. AL
R AR ILDIIEIE B 8 T — RV AR M
AT, WFFE T R PR e SR A S0 PR s S B ) A A
PERE.

i EHA: 2006-11-09; f&[E HEA: 2007-01-09.

1E Cr-Fe-O Sy A5 L P9 e e /b 36. 31%

i M-Fe-O fiEfL; ks S B

PR 2 A

1 LI ER S

1.1 ERFIRH &

R L Fe: M: (NH,),C,0, =2: 1: 1 F§
BRI RS IRER (M =V | Cr, Mn, Co, Ni, Cu, Zn,
PURMBLEREE ) , A 5N AGE fe 28 /KIS RIS 1R
PHE A WCE T A, 75 363 K, 600 W 251 T
itk 20 min, FIEES P ALHL 20 min, 7F 353 K KiK
iz T e, THAETR TR T 393 K T4 24
h, B, WS, BTy hE873 KASHE2 h, J
R 10 K/min.

1.2 EUEFIBRIE

BET J3: k7] i) b 2R T80 AR o 36 [ 22 58 4
ASAP2020 fLE5HE L F T AR DN AL DUAS. B Sk
mnll 623 K222 h it wiab 3, SRJ57E 77.35 K
RA) THFATHRSZMT, DL BET AR

XRD 7341 : #EALFIH XRD 76 PW1830 X S £k
A B #E 47, Cu $8, Ko RS (A = 0. 1540
nm), k. 40 kV, . 40 mA, R E R
0.050 deg/s.

H,-TPR 73 Afr: S8 e H 2 2BER P THE AL &%
D HEAL ) S Bl 38 B RE 0. O 48 ol A
B, 623 K 5T, 4l Ar 4 30 min A i 4%
TSR, R RER. RE, TR FHRE )R

EEWB : FREH WREHORUTTEE R0 204027 5 P52 I R 2475 47 568 W B0 H (QN2005016) .

EE®E N WREA, Lo, AT 197148, B, M.
= JATHEER N, zrgt@ imnu. edu. cn.



448 4 F O &

21 %

FOW M E IR IRE] 1173 K, #4035 50 mg, H, +
Ar iR EA(H/Ar =5/95) ik J5i <, B 50 mL
~min~', FHEHZE K 15 K - min ", TCD K5

HL o . 300 mg AEAL RSO FE S MPa & )
THBERHR 13 mm AR F, BCEEEA S
LB BARZR L, R R SR A R
AN REHE, AN IR A g .
FIFE S I FL B Fluke 8840A Z IR, A5
TR R FHE o(s-m™' ), o =L/ (R -
S), A RFGIME AR (Q) , S AL A8
(m®), L GFES B A AR (m) |, ol 5l s Jidn s R
HERIN A
1.3 L = B EEIESR

AT PR e S 38 ST P s s g 1 B )
EFEERA TN E (D = 8 mm) P EAT, AL
2 0.5 g, WA eab LI/ D SEAR TR, 7E 423
~873 KN, & 50 K 04— i . i
BHREEIRACN 10% CyH | 10% O, | 80% N,, i
N 50 mL - min "' SRA GC-14A SR (a8 U0
Wik T e L 53, OV-1 4 434 CH, . H,, C,H, |
C,H,. C,H, fil CO,, TDX-01 #: I 4 #f 0,. CO.

CO, . CH,, FHISALI Al
2 R 5L

2.1 M-Fe-O ¢ FIBRAE
M-Fe-O Z 4L 7 i XRD I 2 &5 S WL 1, 4%

Intensity (a.u.)
| i

20 40 60 80
26(*)

1 M-Fe-O fifL5 i) XRD ¥

Fg. 1 XRD patterns of M-Fe-O catalysts

A Al R 260 H5 TR L AT RS A EL i
BULFE 1. XRD JUEZREKIA M 4y Co, Ni, Cu, Zn

% 1 M-Fe-O L4 XRD, [LRER, BAAEMBSER
Table 1 The results of XRD, surface area and crystal particle size for M-Fe-O catalysts

BET specific Crystal particle Semiconductor
Catalyst XRD phase (26/°) ) ]
surface (m”/g) size (nm) type

V-Fe-O FeVO,(27.51, 32.65, 53.89) | Fe, 0, 13.82 13.02 n
Cr-Fe-O Cr, (Fe0,)4(33.41, 35.74, 54.58) | Fe,0, 21.83 26.23 p
Mn-Fe-O MnFeO,(32.93, 38.20, 49.31) | Fe,0, 14.04 23.31 p
Fe-Fe-0O Fe,0,(33.51, 35.92, 62.76) 20.03 19.65 p
Co-Fe-O CoFe,0,(30.08, 35.44, 62.58) 10. 45 24.27 p
Ni-Fe-O NiFe, 0, (30.29, 35.68, 63.00) 26.41 30.80 p
Cu-Fe-O CuFe,0,(35.64, 57.05, 62.77) 6.81 34.46 n
Zn-Fe-0 ZnFe,0,(29.92, 35.26, 62.21) 20.03 37.80 n
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Fig. 2 Relationship between conductivity and oxygen partial pressure
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Fig. 3 C;Hg conversion of propane ODH to propene over M-Fe-O catalysts
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Fig. 4 C;Hg selectivity of propane ODH to propene over M-Fe-O catalysts
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Study on M-Fe-O Catalysts for Oxidative
Dehydrogenation of Propane to Propene

XU Ai-ju'?, ZHAORI GETU*, LIN Qin'
(1. School of metallurgical and ecological engineering , University of Science and Technology Beijing ,
Beijing 100083, China ;
2. College of Chemistry & Environmental Science, Inner Mongolia Normal University,

Hohhot 010022, China)

Abstract: A series of M-Fe-O (M = V, Cr, Mn, Co, Ni, Cu, Zn) catalysts were prepared by oxalate co-precipi-
tation method with microwave heating and characterized by X-ray diffraction (XRD), BET specific surface, H,-
TPR and conductivity measurement. Their catalytic performance for the oxidative dehydrogenation of propane to
propene had been investigated. It was found that the M-Fe-O (M =V, Cr) catalysts showed higher catalytic activity
for propene formation. At 873 K, 34.46% C,H; conversion and 30.91% C,H selectivity over V-Fe-O catalyst,
36.31% C,H, conversion and 34.22% C,H selectivity over Cr-Fe-O catalyst were obtained respectively.

Key words: M-Fe-O catalyst; propane; oxidative dehydrogenation; microwave heating



