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W —E BRI E UA R A, FHET 20K —E B R . PO TR IR KIS, WlAs
B, 7E 30 C/KR FHERE, LRI B WANBIER A b, RIS, TSR, A I 05 73 hl 20 ~ 30
HARRL, 283 550 °C 250 MR REHIAS AR AU HEAL ). & 2H 03 2Z [ Y He )34 FE IR Fe.
1.2 EEFIRES ST
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KBr JEF, 3885 2 em ™", MKy 400 ~4000 cm ~'; TPR 7E H HlA05E B FI0E , FE5 T 30 mg,
WS R 5%H,-95% Ar IRA .

PEALFPE A 27 [ R B AR R h R4 T, O A 14 mm x 400 mm AEEHE K, 0
BT, ARMAR) HBTRmE TS, EFHRE 1.0 g, B 20 ~30 H, HBIERRE.
SR E 360 °C. =4 Shimadzu GC-8 A R (A3 50 K 4 B T4 I 284G
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2.1 Mo-Bi-O ZHSHELFIAERE

ASEVELEH EEAEAL R A9 XRD 3E I ULIE 1. f &l 1 WAL, Bi/Mo FEE/R LKk 0. 02 fi#E4L57IAY XRD g A
A MoO, (JCPDS 5-508 ) AT T (&1 1 154k o). BEE S6& S AW AN, MoO, (477 5 e 5if B 740 M A8 55
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b~d). BEERLSEAIIGM, X 2 FPendaE A A b BT S 06 5 B o s, R BH L AR Ok B e 3.

FERRBL 2 A3 AT I 5 T s B A A R S DR I S N MR RE DL 2. L 2 RIAL, FE 360 °C 1Y)
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Fig.1 XRD powder patterns of Mo-Bi-O series Fig.2 Catalytic performance of Mo-Bi-O series
catalysts catalysts
Molar ratio of Bi/Mo: a. 0.02; b. 0.07; ¢. 0.1; a. Conversion of isobutene; b. selectivity of methac-

d. 0.15.

rolein; c. selectivity of CO,. Reaction conditions:
GHSV =3600 h~!, reaction temperature: 360 °C.
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FXFEE, SHATAHARA 220 XRD th—3F51 1) WK 3. di& 3 mIAT, FesHEE 4R A B S MoO, Fll
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FeMoO, A 506 30, HLWGE B W 5E 4. T WLAR I AN B 0 S A 7= A, S RERS (i IR A A 4R 6 —
oA ALY B A MR o S, AR B ARk AR B AR A, MoO, AT S G SE AR TS %
Bi,MoO, ( Bi,Mo,0,,) Fll FeMoO, ¥ it AHATT S 04 5 1 — 25055, S Ak S . CoMoO, ity AH 4 777 5 Ui
B AT UL [l & 3T —ANE A SR (MX) fi 50 20 =28. 500, I T2HA 402 HATH R E S, % A
FYEARFEINE D RIME. XRD 55 %M , BEG ML F h oo R d i m, =& T aEyw (246
A . T2 G A A Z MAEEAH EAE ) 5 453 1 43 HoRE B BH 42 .

BB BRSO A AR R TPR 45 R DLIE 4. fE 4 ATHT, MoO, 7E 651 F1743 °C W] L2 Nk &
g, AT 43 UE & A Mo®* £ Mo' ™ Fll Mo* * £ Mo” ik J ™% i ABkJ5 TPR 1% &4 WA W 281k, 7F 688
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Fig.3 XRD patterns of samples calcined at 550 °C Fig.4 H,-TPR results of Mo-M-O samples calcined
in air at 550 °C in air
a. Mo-O; b. Mo-Bi-O; ¢. Mo-Bi-Fe-O; a. Mo-O; b. Mo-Bi-O; c. Mo-Bi-Fe-O;
d. Mo-Bi-Fe-Co-0. d. Mo-Bi-Fe-Co-O.
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IRBNETTIAJE S Co—O0—Mo HEAYIR Y. WAl Fig.5 FTIR spectra of the Mo-M-O catalysts

UL, BRI AE S, J&F Mo = O B9¥iR shig . Mo-O; b. Mo-Bi-O; ¢. Mo-Bi-Fe-0;

FEARIR, HEILATE R (B 5 354 ). X T RE & d. Mo-Bi-Fe-Co-0.
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Table 1 Catalytic performance of Mo-M-O catalysts "

Selectivity (% )

Catalyst Conversion of isobutene( % ) O+ €O, MAL Others Yield of MAL( % )
Mo-O 14.4 69.4 29.4 1.2 4.2
Mo-Bi-O 16.3 50.0 48.6 1.4 8.1
Mo-Bi-Fe-O 86.0 39.1 49.6 11.3 42.6
Mo-Bi-Fe-Co-O 99.9 3.0 88.7 8.3 88.7

% Reaction conditions: GHSV =3600 h~", reaction temperature: 360 C.
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FIILL AR A A AR AL, R RPN EH B 2 (A7 e B R AR AR, SRR RIVE 4R & T 5% TR i e AL R
R AE SN P RS 7= P 1 2 Ak b 9 T A e B B AR, DRI B 5 TR T 1) e 3 P e A P I 1 72
k. 410 Mo-Bi-Fe ERINEN TR, 5 T M4 LRIk E] 99.9% , MAL AL B B $2 15 h88.7% , L
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Selective Oxidation of Isobutene to Methacrolein
over Molybdenum-based Multiphasic Oxide Catalysts

QU Yuan-Li, LIU Shi-Yan, WANG Zhen-Lii “, XU Jia-Ning "
(College of Chemistry, Jilin University, Changchun 130012, China)

Abstract The molybdenum-based multiphasic oxide catalysts were prepared and tested in the selective oxida-
tion of isobutylene to methacrolein reaction. The structure and crystal phase of catalysts were characterized by
means of XRD, TPR and FTIR methods. The characterization results showed that the adding of bismuth into
molybdenum catalysts could enhance the catalytic performance. The adding of iron and cobalt could change the
structure and crystal phase of catalysts and significantly improved the conversion of isobutene and selectivity of
methacrolein. The results indicate that the synergetic or cooperation effects between multiphasic oxides and the
some special phases may be the key role for increasing the catalytic performance. The conversion of isobutene
and selectivity of methacrolein can reached 99.9% and 88.7% over the best composed catalyst, respectively.
Keywords Molybdenum; Multiphasic oxide; Isobutene; Selective oxidation
(Ed.: V, 1)



