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(1) MRS REL VPO MiH: # P/V=1L1{EFI) ¥ 85%(HRB2TH) &4
HyPO, AN V.05 ¥dkdhh, LIEMSEHERH, BRSKMET 393K LAMT, #@iA
20-40 HagWik Bl 3 Tm g VPO fidki: #& Tm/V(EFH)=0.025, 005, 0.075,
0.10 , 0.15 #0 0.20 £ VPO ffb A Tmo Oy MyERMMEH, HERW. FEERMEEH T 823K
RS PEL 2h.

(2) BEF{UBB RN M AW ERA ASAP2000 M HBE{L, He |, N HRH
R, AR FillE. XRD 7884 D /maxiB RUIATHY _Ei#47, B Cuk, ¥4, Nidik. XPS
7£ PHI-5300 B FREi L LB, Bl Ci, % 285.0eV {ERES AR, Ll MgKaq 2(1253.6eV),
X S8 0MEE. NH;-TPD DiGsEsvS, MEHH TCD hEeBERTRM. 04 #
SF TT3K MS B 2h, 75 Ar SR PEEE 387K B A NHs, ¥ EZEEFHL 10K min~! A8
EFAF 1073K. IR #iH PE 684 IR {, 723K F 1.33x107Pa Ty b8 ffkin #m 2h, B
BeE S T 473K $14F Lh DA RS A IRRE, REEEFH. FFHREME TmaO5 SHEEN
99.99% (M4 ¥) ShH b AHHTaL.
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Table 1 Catalytic performange and surface characterization of catalysts

Tm/V A Conversion Selectivity Atomic concentration
{in atomic  m°-g '  of n-butane for MA® on surface, %
ra.tiu] mol, % mol, % P Y Tm
0 64 BB 69.6  13.03  12.85 0
0.025 6.8 0.1 T0.B 14.27 12.78 0.35
0.050 6.0 92.1 73.5 15.43 12.64 0,86
0.075 T.0 89.0 T0.3 13.B6 1279 1.03
0.10 6.3 84.9 65.2 12.62 12.47 1.28
0.15 7.2 T6.3 G0.4 12.18 12.09 1.BG
0.20 6.5 T0.4 56.9 11.6% 11.53 2.1

T=T758K, GHEV=1550h"", Concentration of C4Hyg: 1.5%(V), + MA-Maleic anhydride
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Fig.1 XRD spectra of the catalysts Fig.2 NH;-TPD spectra of the .
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(2) P1aVioTmges. (1) P11VioTmg 20,
{(3) P1.1V1.0Tmg 10, (2} Pr1Vi0Tmo o,
(4} Py.1V10Tmg 20 (3) PraVio, (4) P1aVioTmoos
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(1) XRD $p4834F E L 12 VPO Sk RiFm Tm G X AHE¥RASHE. WET
HLUEY, VPO BALME LR (VO),P20;. Tm/V<0.05 B, [FATHHEAS S IEA R,
AEATRAME A AL, (U7 20=10.7° . 26.2° #1353 ° =AbHBEFE TmPO, HHTHH,
KEE VPO Mibmipyta. LUSH Tm & |AMM, (VO).P,Or 8B 4REE IE T RE,
TmPO, N HEREEREN, T Tm/V=020 B, GT 20=26.2° f TmPO, fFH¥ERAE
AT (VO),P,0; My REME. FBEE 20=31.1 ° AMIT Tm;O0q 895K, & TmyOs WA
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(2) XPS F®fE VPO fifkMimmMN Tm EREFEFEEFTE L. %4 Tm/V<0.10
B, 3 Tm gk P/V(FFH) it VPO f{H, Tm WENERETETEE. VPO
BAEMMA Tm &, Py o Vap # 01, M TEESHEARE, HAMAH Tm B FH
AR VPO fE{bif s+ B 48.

(3) NH;-TPD 3L & 2+ VPO fifb Bk NH; /4, —RE 400-450K &
AR R, H--RA0T 900-950K ME BRSO EEREE VPO MM
Tm 5, EREEMBREREFT. Tm/V=005 5, HiEEAEKAEOSEEEHEE, &
BEEEATEAHEN. Tm/V-=0.10 &, BERGEFCFAEE VPO #EeMZT. 5F1 P
EF R AR R, VPO fEHEN Tm F, %4 Tm/V<0.10 B, kR,
MAETE R, 2 Tm/V>0.10 o, fEbHREREM D, 0 RHEERERE.

(4) nEmp PR RGrETSMAEE M3 4
Fk VPO 4k Bt Tm f5 A it o i B
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Fig.3 IR spectra of pyridine JRIE THS RS o A3, X i BV B e 2
absorbed on catalysts m [, Hattori £ (7)o B 4 3
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) Py oo ot 7K RUSRAE L ML 7 VPO LI
{3) Pl:lvl:DTWln:m at 29?K1 %‘#- Vﬂoﬁ —%‘PEOE @%Eﬂ [VD}EPEDT

i, f5H bt — AT TR AL AL A Bh e, B

BT EEHREMGAMERFTLRAR L Rih. B P WV isfisk, 518 V-(0-P) &
BALIEH RESE ML VP00 P, B8 THA L BMEE.

7£ VPO fE{EH st Tm, % Tm/V<0.10 WA RGBSR ET RO ER, ¥
To L ebl, 23T TR RaUb RN ik s WS AT, 8T AL e

Centil® %A B NH; . SO, f1 K (bl ch#, BFRT VPO fidkiay B srhL. #
AL B RS A IR B (2 o ) P My R B T /D St B AR O £ L AT T4 A R
BFA¥ESRYE. 5 VPO Mk P/V=1.10, Bid#, P-OH HMA B MM, Bayatitispl
EHBEAREH B MBG. Tm 5B (Tm/V<0.10) i VPO i/l 5] 2 T 949 ik B ¥
¥, MINT fikAE B MPO, B9 T & RINEFRY .
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Influence of Thulium Doped VPO Catalyst on Characterization of Catalyst
Li Mingxiu Song Tianle Yang Shutao
{ Department of Chemistry, Hebei Teachers College, Shijiazhuang 050091)

Wang Xinkui Zhang Zhixin Zhou Jinglai
{ Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001)

Abstract Phase composition, surface characterization and catalytic performance of
VPO and thulium doped VPO catalysts were investigated by means of NH3-TPD, XPS5,
XRD and IR. Experimental results showed that when Tm/V (atomic ratio) <0.10, both
Bronsted and Lewis acidities on the surface of VPO catalysts with the addition of thulium
were stronger than those of VPO catalyst, the doped catalyst accelerated the dehydrogena-
tion step of the oxidation reaction of n-butane. Conversion of n-butane and selectivity to
maleic anhydride were enhanced. While Tm/V>0.10, the surface acidity of the catalysts
was decreased and the activity of catalysts was dropped.
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