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Fig. 1 The catalytic effect of propylene on five different cata-
lysts,Nb/Mo in S1, S2, S3,54,S5 was 0, 0.1,0.3,0.65,
0.9. Reaction temperature 420 °C, respectively velocity of
propylene was 3.75 mL/(g « min) , an atmospheric pressure
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Table 1 Compositions of MoVTe(Nb) Oxides catalysts

Compositions (Mo/V/Te/Nb)

Catalysts
Preparative (a) Bulk (b) Surface (c)
S1 1/0.31/0.37/- 1/0.25/0.26/- 1/0.23/0.18/-
S2 1/0.31/0.37/0.1 1/0.26/0.29/0.25 1/0.25/0.31/0.23
S3 1/0.31/0.37/0.3 1/0.28/0.28/0.38 1/0.27/0.33/0.4
N7 1/0.31/0.37/0.65 1/0.27/0.30/0.7 1/0.28/0.36/0.75
S5 1/0.31/0.37/0.9 1/0.30/0.31/1.1 1/0.27/0.34/1.2

(a) preparative composition of elements; (b) determined by ICP analysis; (c¢) determined by EDS analysis.

S1,S2,S3, S4., S5 K358 Nb/Mo=0, 0.1,
0.3.0.65,0.9 pyfEfks], 2 HS1, S2, S3., 4 P4
Tt AL 50 B XRD & 3% 5 755 A7 e 32 B4 7E 20 =
22.1°,28.2° 36.1°, 49.9°H#, X 5ZHCRkRIE
HEA—C O o ST, B4 Nb TR,
FA B AR (Vo g Mog ey )50y, (260 =22. 1°,
26.7°,28.2°), TeMo,0,,(20=26.2° 28.2°30.5°),
Mo0O, (26 =28. 2°, 50. 1°, 52.3°, 54.1°, 55.4°),
TeMoVO(20=36.1°, 54.1°), S2 S3, 4 f2fk5IAa0 X
AT o g 3 AR AR AL, 6 AR AH B ( Vo.0rMog e )50y
TeMosO,, . TeMoVO, i 4 ( Nb, oMo, o, )50, (260 =
28.2°.36.1°), Te;Nb,0,,(20=28.2°) PiFhf4H, S5
HEALH Nb/Mo=0.9, ShAHSHT 4 FELFIAIR, 77
TER A AT 0.

* (Vo.r M0y 53)s01 9 (NbysM0y,)s01, ¢ TeMosO, AMO; ¥Mo,0,,
Te,ND,0,, o vTeMoVO  « MoV,0,
1 f H S5
. ﬂ A %
0
@ A % S4
* A
\8- JL)J s A I WV
-
=
7 0 v v S3
g S A W
=
-
X ?n M,AA }1 N A A X4 S%
A
-—\_,J i
- v A £
A
L L . .
10 20 30 40 50 60

20/(%)
& 2 5 FAs ] Nb/Mo 4L 5] XRD
Fig.2 XRD patterns of five catalysts, S1, S2, S3, 4, S5
was Nb/Mo=0, 0.1, 0.3, 0.65, 0.9
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Fig. 3 The comparison of propylene conversion, selectivity and yield of acrylic acid over catalysts
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Fig. 4 The X-ray diffraction patterns of Nb/Mo=0. 65 catalysts doping four elements
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Fig. 7 Scheme of reaction mechanism for propylene to acrylic acid over B doping MoVTeNb catalyst
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Effect of Nb, B Doping on MoVTe Catalyst for One-step
Selective Oxidation of Propylene to Acrylic Acid
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SAN Xiao-guang' , LI Wen-xiu', Noritatsu TSUBAKI ** | YU San-san'*

(1. College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China;
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Abstract: MoVTe catalyst was prepared using co-precipitation method and its catalytic performance for one step
oxidation of propylene to acrylic acid was then investigated. XRD, ICP, EDS, H,-TPR and NH,-TPD characte-

rization techniques were applied to confirm the structures and surface properties of catalysts. Results showed that

the appropriate amount of Nb doping could improve the selectivity of MoVTe catalyst for acrylic acid significantly,
in which the selectivity and yield of acrylic acid were increased from 34. 1% and 24.7% to 83.5% and 48. 8%

respectively. This is because the Nb atom could enhance the stability of Te atom on the surface of the catalyst,

which played an important role for producing acrylic acid. In addition, on the basis of Nb doping, B doping could

. . . 4+ 3+
increase the amount of active sites of Te” = O<«> + Te

—0 -

, which could subsequently increase the propylene

conversion. Results showed the highest propylene conversion and yield of acrylic acid was 89. 8% and 64. 8% ,

respectively.

Key words: propylene; one-step selective oxidation; doping; catalyst; acrylic acid



