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SUMMARY OF THE INVENTION
In accordance with the present invention, propylene oxide is formed in a
30 plurality of separate steps with the same catalyst being employed in each step.
In a first step, oxygen and hydrogen are reacted to form hydrogen peroxide, the
reaction being carried out in the essential absence of propylene. In a separate
second step the formed hydrogen peroxide from the first step is reacted with

propylene using the catalyst from the first reaction to form propylene oxide. By
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lines 10 and 7 is the overhead from stripper 11 which is described hereinafter.
Liquid reaction mixture comprised of product hydrogen peroxide in the
solvent/catalyst slurry is removed via line 12 and passed to reactor 13, a portion
30 being recycled via line 4 after appropriate cooling (not shown) to remove heat of
reaction.
The catalyst which is employed in both reactor 1 and reactor 13 can be a
solid noble metal promoted catalyst such as palladium on TS-1 as described in
Kokai No. 4-352771, USP 6,55,493 and the like. Generally speaking, the
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30 As a result of the described process, the undesirable reaction of hydrogen
with propylene to form propane is substantially avoided since propylene is
essentially excluded from reaction zone 1 and hydrogen is substantially excluded
from reactor 13. It will be understood that any propane formed represents a loss

of yield of the desired reaction product.
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The titanium silicalite washing and calcination is carried out so as to

30 remove essentially all of the residues of materials such as templating agents and
the like used in the silicalilte preparation, especially ammonium-type materials.

The calcined silicalite essentially free of residues is then treated as by ion

exchange or impregnation procedures in order to incorporate the desired noble

metal into the silicalite in appropriate amounts. Of the procedures, ion exchange
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30 The process of the invention may be suitably conducted in each reaction
step under the reaction conditions (e.g., temperature and pressure) described in
the following published patent applications. WO 96/02323, WO 97/25143, DE
19600709, WO 97/31711, WO 97/47386, JP 4-352771, JP H8-269029, and H8-
269030.
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30 heating from 23 to 110°C at 10°C/min and holding at 110°C for 4 hours, and then
heating at 2°C/min to 150°C and holding for 4 hours.

This Pd/TS-1 is placed in a quartz tube and treated with 5%

hydrogen/nitrogen while heating at 50°C for 4 hours to form active catalyst.
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1. The process for preparing propyl ene oxi de which

conprises a) in a first reaction step reacting
whyasogsm and oxygen in a solvent/solid cat al BSL/US2005/003962

slurry to form hydrogen peroxi de, propylene being 5
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20 4. The process of claim 3 wherein the noble metal comprises a

mixture of noble metals.

5. The process of claim 1 wherein the solid catalyst is a palladium on
TS-1 catalyst.
6. The process of claim 1 wherein the solvent is selected from the

25 group consisting of water, C4-C4 alkanols, carbon dioxide, and mixtures thereof.
7. The process of claim 6 wherein the C4-C4 alkanol is methanol.
8. The process of claim 2 wherein the solvent is selected from the
group consisting of water, C4-C4 alkanols, carbon dioxide, and mixtures thereof.
9. The process of claim 8 wherein the C4-C4 alkanol is methanol.
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