PROPYLENE OXI DE PURI FI CATI ON AND RECOVERY FI ELD OF THE
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which is formed by the reaction of hydrogen peroxide
and propyl ene or by reaction of propylene, oxygen and
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an appropriate’quality product. A nunber of patents
have &detilyethis raachontd Ermopropylepy logite isxdaded out in a liquid
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methyl formate which is extremely difficult to separate from propylene oxide by
simple distillation but which must be removed from the product propylene oxide
in order to provide an appropriate quality product.

A number of patents have addressed the problem of propylene oxide
separation from methanol and other materials. USP 3,578,568 describes an
extractive distillation using glycol or glycol ether extractive agent. USP
5,006,206 uses t-butanol/water as extractive distillation solvent. USP 5,129,996
uses C2—-Cs glycol as extractive solvent. USP 6,024,840 uses methanol solvent
to lower the volatility of impurities relative to propylene oxide. USP 6,500,311

separates propylene oxide and methanol by liquid-liquid extraction.

BRIEF DESCRIPTION
In accordance with the present invention, the propylene oxide containing
reaction mixture resulting the reaction of hydrogen peroxide and propylene or by

reaction of propylene, oxygen and hydrogen, after separation of solid catalyst, is
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separ ates propyl ene oxi de and net hanol by
liquid-l1iquid extraction. BRI EF DESCRI PTION In
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rgfjo&)y?e%gt gxyde%gandeﬁl%trogen are e to reactor 1 via line 2. The reaction
is carried out in a solvent medium which comprises methanol and which is fed to

reactor 1 via line 3, and a solid TS-1 or noble metal promoted TS-1 catalyst is

- employed which is fed to reactor 1 via line 4.

The propylene oxide containing reaction mixture passes from reactor 1 via
line 5 to separation zone 6 wherein the solid catalyst is separated and recycled
with some solvent to reactor 1 via line 4. Make-up catalyst can be added as
needed (not shown).

After catalyst separation, the propylene oxide containing mixture passes
via line 7 to crude propylene oxide distillation column 8 which is a conventional
multi stage fractional distillation column.

The propylene oxide containing mixture passing via line 7 contains about
40 to 90 wt. % methanol, about 5 to 50 wt. % water, about 1 to 10 wt. %
propylene oxide, about 0.1 to 2 wt. % propylene glycol, about 0.5 to 8 wt. % to
propylene glycol monomethyl ether, about 20 to 500 ppm by weight methyl
formate and about 20 to 500 ppm by wt. acetaldehyde. Preferably the propylene



line 5 to separation zone 6 wherein the solid catal yst
is separated and recycled wth sone solvent to reactor
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(not shown). After catalyst separation, the propylene
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By the process of the invention, methanol and methyl formate can
effectively be separated from the propylene oxide using readily available process
streams. ‘

It should be noted that neutralization of the extractive distillation solvent
before use in column 8 is an important feature; if this stream is not neutralized,
significant ring opening of the propylene oxide takes place during the extractive
distillation.

The following example illustrates practice of the invention.

EXAMPLE
Reactor effluent after separation of solid catalyst and dipropanization is
fed to column 8 at the rate of 18 kg/hr. Column 8 has 44 theoretical trays and



returned via line 3 to the epoxidation reactor 1 for
further use. An aqueous bottons streamis renoved from
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By comparison, a simple distillation of the same feed to tray 24 without
the extractive solvent resulted in 2800 ppm by wt. methyl formate and 3000-8000
ppm by wt. methanol in the propylene oxide, even at a reflux ratio of 0.7.
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