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Abstract: The study is related to the synthesis of acrylic acid by selective oxidation of acrolein on Mo-V-W
multicomponent mixed oxide catalysts. Mo—-V-W-O(WVM), Mo-V-0/Mo-W-O(VM/WM), Mo-W-0/Mo-V-O(WM/
VM) and mechanical mixtures of Mo-V-O and Mo-W-O(M-VM+WM) were prepared and characterized by BET,
XRD, SEM and EPMA. Catalytic activity of these catalysts was tested in a continuous fixed bed reactor. In WVM cata-
lysts small amount of tungsten added to VM increased surface area and selectivity of acrylic acid, but excess amount of
tungsten decreased reaction rate of acrolein and selectivity. VM/WM catalysts, VM supported on WM, showed higher
activity and selectivity than WM/VM catalysts where WM is supported on VM. Phase cooperation between WM and VM
was observed in mechanical mixture of WM and VM and they showed higher yield than WM or VM.
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347 Table 14 e gict. ANAEL onlinec® 7% gas chromatographg
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2.2. Z0fe} EMEN HE Fo|4 COE molecular sieve 2o 2 EAs}
AzE 29 ATz EHE Hstd XRD a1, CO9 otz 2# Q9] Aol Porapak Q 2
(Rigaku DMAX-B)& A}4-3l¢l=dl X-A source® 2, ofz @Aty 24be] EAdle AT-1200 Z3& A}
& CuKa radiationd o|&43tgr}h. =3 1 A+ £etqr}. &9 kg A3 AdPEE okazdql
JCPDS A=sh wiisto] BAstalch. Zofe) THY & AEoE gest o] Asfasch
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2 zdIAe A3F A% EPMA(Jeol Super- A& (X) = EE NS R, x 100(%)
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Table 1. Composition and Specific Surface Area of VM-WM Catalysts
Catalvst Preparation Atomic ratio WM Surface
atalys method Mo \Y% W wt. fraction area(m?/g)
WM C 15.0 — 15.0 1.0 7.6
VM-1 C 15.0 5.7 - 8.4
VM-2 C 17.7 4.0 - 3.8
WVM-1 C 17.7 4.0 0.9 12.9
WVM-2 C 17.7 4.0 1.8 9.5
WVM-3 C 17.7 4.0 3.6 7.3
WM/VM-1 C 0.2 9.1
WM/VM-2 C 0.45 5.7
WM/VM-3 C 0.72 4.3
VM/WM-1 C 0.72 6.5
VM/WM-2 C 0.45 9.3
VM/WM-3 C 0.2 10.7
M-VM+WM-1 M 0.2 8.3
M-VM+WM-2 M 0.38 8.1
M-VM+WM-3 M 0.5 7.6

C : Coprecipitation
M : Mechanical mixture
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Fig. 1. XRD patterns of VM—-2 and WVM catalysts.
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Fig. 2. XRD patterns of VM/WM catalysts.
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Fig. 3. XRD patterns of WM/VM catalysts.
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Fig. 5. EPMA photographs of WVM catalysts.
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Fig. 6. Conversion of acrolein and selectivity of
acrylic acid with VM—-2 and WVM series cat-
alysts at various temperature.
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Table 2. Reaction Rate of Acrolein for VM-2 and
WVM Catalysts at 280-350C

Temp Reaction rate( z mol/m? « min)
(c) VM-2 | WVM-1 | WVM-2 | WVM-3
280 34 20 23 22
300 54 35 27 35
320 71 60 49 69
350 149 78 82 94
Q4 olzzade AdEE WM 34 257}
VM-2 ZujRc}t £& ghs Rolxn glovt AHg-Zv)

o 243 AR WUM-29 A7 A .
XRD EAMox WVM-2 Zv)7} MoOs+} vanadium
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Z o AAAQ o] HaF AoR wdE A H
o 2719 VM-13} WM& 7144 2¢E S
gAY 23s 13T 9 ojHe] AnE HeFE st
o] o}z YAk m‘ﬂ/l FA A spillover oxygens &
FAFE 98¢ e Aok 3590k WOt o9}
Ak Z-.L%% ste Aol dsidE y-BiMoO:o}
WO,o 7144 &£¢F Z9E AH4ste] i-butened|
Abspub-2-o ofsled A7 Weng 51319 A2}
A #FZH »} gt} o]E5L remote control
mechanism[ 7, 13]2 o]&3td WO,9 o%s A
atgict.

Flf COg)

5‘.:

3.2.2. WM/VM &0ff

TR 23t 74] ¢ VM-1 Z9j(Mo: V=
15:5.7)% 2447 F o U}M Hetolle] AHM
7} ammonium tunstate® FI A1 WM/VM?%]
wfe] whe-A¥ A3E Fig. 73 Fig. 8o vetigich.
o] 23E2 300Ts} 320°CellA1 9] Ash&(Fig. 7)3}
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40
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Fig. 7. Conversion of acrolein as a function of VM
weight fraction for VM-WM catalysts.
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Fig. 8. Selectivity of acrylic acid as a function of
VM weight fraction for VM-WM catalysts.
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Table 3. Reaction Rate of Acrolein for VM-1, WM/
VM and VM/WM Catalysts at 300 and

320C
Reaction rate( z mol/m? - min)
Catalyst -

VM wt. fraction| 300°C 320C
WM/VM-1 0.80 28 50
WM/VM-2 0.55 26 36
WM/VM-3 0.28 18 23
VM/WM-1 0.28 20 23
VM/WM-2 0.55 23 31
VM/WM-3 0.80 30 60
VM-1 1.00 20 39
d9ons s e} o5 Bol ASE
¢ 4 sloh. webd VME BAE AT 1 9o
Adeke) WML RAAZ A 2olel 45 A
52 A 4 98 & 4 Ak oA Hol
47" WM VM-19] AAAd EdEe4 22
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% Table 3o hehhgich. WMe) oFo] He WM/
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gadel o] 1SS WeEEsl gashth
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¥ Zo) (WM/VM)9} TR%5 (WVM)o] 2128 &
299 FE 42 B2r] W Ao BerR.
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