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Fig. 1 Experimental apparatus diagram of butadiene epoxidation to vinyloxirane over Ba, Cs and Cl promoted silver catalyst
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Fig. 2 Effects of temperature on catalytic activity

of Ba-Cs-Cl-Ag/Al, O, catalyst
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Fig. 3 Effects of GHSV on catalytic activity of
Ba-Cs-Cl-Ag/Al, O, catalyst
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t (C) C,4He/0, GHSV (h™") Xy (%) Syo (%) Scon (%)
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1.2 3004.2 29.8 94.9 5.1
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1.9 2999.6 23.4 94.7 5.3
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Fig. 4 Dependency of butadiene conversion on contact time, catalystsize

a The curve of X ~ 1 over different catalyst charge; b The dependency of butadiene conversion on catalyst size
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Table 2 The experimental data of kinetic test over Ag/Al, O, catalyst”

n

W (g) (kmol/h) 7 (s) Py( kPa) P, (kPa) Peo, ( kPa) Py, (kPa) Svo(%)  Sco, (%)  Xpp(%)
0.91 21.7 1.18 7.64 13.40 0.54 1.26 90. 40 9.10 15.70
0.72 22.0 0.91 7.88 13.30 0.36 1.10 91.20 8.70 12.70
0.59 21.8 0.73 8.02 13.75 0.36 0.90 90. 80 8.50 10.90
0.46 21.6 0.58 8.14 13.81 0.18 0.74 92.10 7.30 8.50
0.39 21.5 0.50 8.17 13.88 0.18 0.65 92.30 7.10 7.40

% Temperature =220 °C , GHSV =3 000 ~7 000 h™", C,H,/0, =0.6

I J 2 5 0 1 W B R B RE BR BOM SR A T DU A BRSO  SCRkARGE Y AR5, TR T
3. FERRBOTY 3 B A AR HE MR 22 0. 0012, fH ROBEZRAFASAHIA.
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Table 3 The estimated parameter of kinetic model

Model Kinetic model Estimated parameters
2 ryo = k]K],OKl,BDPOPBD kl Kl,Bl) Kl,() Kl.\’()
(1 +K, Py + K oPo + Ky yoPyo)’ 48.83 1.00 12,16 172.04
oo, = kK, oKy g Po Py : k, K, o K, , K, vo
(1 +K; oo Pun +K;,0Po +K; voPyo) 41.41 0.29 11.34  398.853

3 _rm):kP()aPBDB k=4.76, a=1.1,8=1.9
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Kinetic Study on Butadiene Epoxidation over Ba, Cs and Cl
Promoted Ag/Al, O, Catalyst

SONG Huan-ling, CHEN Ge-xin, LUO Shu-wen, YAO Cai-lan, LI Shu-ben"
(State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; Using air as oxidant, the effects of reaction conditions on performance of Ba, Cs, CI promoted Ag/a-Al,
O, catalysts for butadiene epoxidation were examined. Kinetic studies showed that expressions based on a dual-site
Langmuir-Hinselwood mechanism well fitted the experimental data. The apparent activation energies for the epoxi-
dation, and combustion reactions were 55.4 and 64.6 k]J/mol, respectively. The kinetic expression of exponential
function model suggested that butadiene and oxygen reaction orders were 1.9 and 1. 1, respectively under lower bu-
tadiene partial pressure.

Key words: Butadiene; Silver; Epoxidation; Kinetic; Vinyloxirane
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