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Development of palladium-catalysts un-doped with heavy metals using the
characteristics of the catalytic fields

SUGIYAMA, Shigeru
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In the catalytic liquid-phase oxidation, dissolution of gaseous oxygen may be the
rate determining step. In the present study, the heterogeneous and homogeneous catalytic oxidations in a
liquid phase wers examined using a micro reactor, in which the slug flow can be easily formed. The slug
flow has an advantageous property, in which the rate of the dissolution of gaseous oxygen is enhanced. As
an example obtained in the present study, in the oxidation of ethyl lactate to the ethyl pyruvate using
VOCI3, that is, homogeneous catalytic system, the yield of ethyl pyruvate was enhanced by 8% on using the
microreactor. In the palladium catalyst system for the liquid phase oxidation, the do in? of the
palladium catalyst with heavy metals is sometimes needed due to a lack of oxygen in the liquid. However,
the results obtained in the present reaction indicates that doping of palladium catalyst with heavy metal
is not needed in using the micro reactor.
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0.25 g 723 K
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15 mL/min
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0.9% Cu Fe
Cr 6.8%
M41
1 MCM-41
Conv.[%] Select. [%] Yield [%]
CatalySt i-C4H10 COx i-C4H3 i-C4H8
M41” 83 762 112 09
1.0wt% Al-M41 17.9 631 312 56
1.8 wt% V-M41 17.1 812 107 18
1.8 wt% Cr-M41 20.6 503 328 6.8
1.8 Wt% Mn-M41 147 847 82 12
2.0wt% Co-M41 21.0 547 247 52
2.0wt% Ni-M41 21.6 671 237 51
2.2 wt% Cu-M41 14.1 M2 0 0
2.7 wt% Fe-M41 133 %7 0 0
0.4 wt% Mo-M41 23.0 66.4 269 6.2
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