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DESCRIPTION OF THE DRAWINGS

The accompanying Figure 1 illustrates practice of the invention using a

CSTR reactor while Figure 2 illustrates piug flow practice.
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30 preferred.

The titanium-containing zeolites useful as catalysts in the epoxidation step
of the process comprise the class of zeolitic substances wherein titanium atoms
are substituted for a portion of the silicon atoms in the lattice framework of a

molecular sieve. Such substances are well known in the art.
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The amount of catalyst used may be determined on the basis of the molar
ratio of the titanium contained in the titanium zeolite to the olefin that is supplied
per unit of time. Typically, sufficient catalyst is present to provide a feed ratio of

30 from about 10 to 100,000 lbs of propylene/hr per Ib of titanium.

The epoxidation is carried out in the liquid phase, and it is advantageous
to work at elevated pressure of 1-100 bars gauge. Suitable solvents used in
catalyst preparation and in the epoxidation include, but are not limited to, lower

aliphatic alcohols such as methanol, ethanol, isopropanol, and tert-butanol, or
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In establishing appropriate reaction conditions, it is necessary to set the
exit gas oxygen concentration below the flammability limit, preferably at less than
about 15 vol. %, more preferably at less than about 10 vol. %.

30 Referring to the attached Figure 1, reactor 1 is a continuously stirred tank
reactor (CSTR) containing a slurry of solid catalyst particles in the reaction liquid.
Agitator 2 provides continuous agitation to the mixture.

Reactants comprised of hydrogen, and propylene are continuously
introduced via line 3 to the reactor together with ballast gas if used. Oxygen is
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volume of oxygen in the exit gases is lower than the flammable limit, preferably
lower than 15 vol. %, more preferably lower than 10 vol. %.

The system is regulated to give as high a volume ratio of Oy/H> as

30 possible in the exit gases. Preferably, this ratio is at least 2/1.

The reaction mixture composition should be as uniform as possible
throughout the entire reaction zone. It is important that reactor mixing be
adequate to prevent the weight ratio of dissolved oxygen to dissolved hydrogen
from dropping below 16/1 in any portion of the liquid reaction mixture. In order to
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30 thus approximating fully back mixed plug flow operation.
As an alternative to high vapor recycle, in an embodiment not illustrated in
Figure 2, hydrogen can be introduced via a series of introduction points along

the reactor to provide low hydrogen concentrations at any point.
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PCT/ US2003/ 034611 H2, propyl ene, ballast gas
(propane), are introduced into reactor | together
through Iine 3. 8 WD 2004/ 067523 PCT/ US2003/ 034611 W
claim 1. In a process for the production of propylene
oxi de by reaction of propylene, oxygen and hydrogen
in the liquid phase reaction m xture over a solid
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8. The process of claim 1 wherein an exit gas stream is continuously
removed from the reaction system comprised of oxygen and hydrogen, the
oxygen concentration in said exit gas stream being less than 15 volume % and
the volumetric of oxygen to hydrogen in said exit gas stream being at least 2/1.

25 9. The process of claim 4 wherein the oxygen concentration in said
exit gas stream is less than 10 vol. % and the volumetric ratio of oxygen to
hydrogen is at least 3/1.

10.  The process of claim 1 wherein the reaction pressure is not greater

than 100 bars gauge.
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