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PROCESS FOR PRODUCING @ -PHENYLETHYL ALCOHOL

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a process for
producing @ -phenylethyl alcohol. More particularly,
the present invention relates to, in a process for
producing & -phenylethyl alcohol by hydrogenating
acetophenone in the presence of a catalyst, a process
which can keep the lowering of catalyst actlv:x.ty with
use at an extremely low level.
Description of Related Arts

Tt is known that @ - phenylethyl alcohol can be produced
by hydrogenatlng acetophenone in the presence of a
catalyst. @ -phenylethyl alcoI_xol is useful, for example,
as a raw material for production of styrene or a raw
material for production of various perfumes.

FPor example, JP-A-59027216 discloses a process for
hydrogenating acetophenone: with a copper-~chromite
catalyst which contains barium, zinc and magnesium, as
a copper.-based catalyst.

By the way, when a hydrogenation is conducted by

flowing d raw material containing acetophenone through
a hydrogenation catalyst, there have been problems that
the catalyst aCtivity is lowered remarkably, the quality

of the catalyst cannot be sufficiently exhibited over

. long period, and it is particularly disadvantageous from

the industrial view point.
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SUMMARY OF THE INVENTION

As a result of extensive study, the present inventors
have found that a trace amount of organic aéids and
sulfur-containing acids was contained in a raw material
containing acetophenone (herein-after, sometimes
referred to simply as "raw material”) and these
impurities caused to deactivation of the catalyst. As
a result of further study, the present inventors have
found that the lowering of catalyst actiﬁity with use
can be kept .at an extremely low level by féducing'
concentrations of the organic acids and the sulfur-
contaiﬁing acids in the raw material té less than
spgcific amounts and dompleted the present invention.

Namely, the present invention relates to a process for
producing € -phenylethyl alcohol which comprises
supplying a raw material containing acetophenone into
a reactor, and hydrogenating acetophenone in the

presence of a hydrogenating catalyst, wherein

- concentrations of organic acids and sulfur-containing

acids in the raw material containing acetophenone are

l1i4mol/g or less and 0.54mol/g or less, respectivelf.

DETAILED DESCRIPTION OF THE INVENTION
The catalyst used in the present invention is a

catalyst for hydrogenating acetophenone to provide @

- -phenylethyl alcohol, and includes, for example, a

copper-based catalyst and a noble metal catalyst. As the
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copper-based catalyst, catalysts disclosed in JP-B-
59-027216, EP-B-714877 and DE-B- 3933661 can be
mentioned. Herein, the copper-based catalyst means a
catalyst containing CuO as a main component. The content
of Cu0 in the catalyst is usually 10 to 90% by weight
and preferably 20 to 80% by weight. The too low and too
high amount of the content happen to cause the lowering
of hydrogenation activity. The components other than CuC
in the catalyst include various metal oxides such as Cr;0s,
700, Fey0;, Al;0;, La0s, Sm0s, CeOg, Ti0;, Si0;, MnO,,
Co,0s, NiO, BaO, CaO, MgO and the like, and a compound

oxide-based catalyst in which CuO-Cr;0; and CuO-ZnoO

~are main components is suitably used. Further, an

alkaline metal COmpound may be contained as a component
other than the above-mentioned components. As the noble
metal catalyst, catalysts containing Pd, Rh, Pt or Ru
are mentioned. As the example, catalysts disclosed in
USP 4,996,374, JP-B-1-272540 and JP-B-2-78639 can be
mentioned, but catalysts a-re not limited thereto.
'I'he. catalyst used in the present invention may be a
catalyst using a carrier or a catalyst not using a carrier.
The carrier includes metal oxides and compound oxides
thereof such as silica, alumina, titania, zirconia,.
magnesia, silica-alumina and the like; bentonite,
montmorillonite, diatomaceous earth, acid clay,

activated carbon and the like, but silica and

diatomaceous earth are preferable. Further, when the

catalyst is molded, binders such as graphite, silicasol,
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alumina and the like may be added.

The cai:alys_t can be produced by a co-precipitation
method, a precipitation method, a mixing method or the
like. For example, a catalyst powder is prepared dy
heating a paste obtained by the co~precipitation method,
the fore-mentioned binder 6r the like is added to the
powder, and a molded pellet is prepared by a tabletting
molding or an extrusion molding.

Further, commercially available products
corresponding thereto may be used. |

As th'e_reaction.form in hydrogenation, ar;y one of a

slurry process, a fixed-bed process or a f£fluidized bed

i procéss can be applied.

The hydrogenation of acetophenone is carried out using
the above-mentioned catalyst. 'l_‘h'e reaction temperature
is usually from 40 to 200C, and preferably f£rom 60 to
150°C. The reaction pressure is usually from 0.1 to 20Mpa
and preferably from 1 to 10Mpa. When the temperature or
pressure is too low, the réaction does not adequately
proceed, and on the other hand, when the temperature or
pressure is too high, by-production of ethylbenzene may
increase. In case of the fixed-bed process, the amount
of a cata.iyst used is usually from 0.01 to 50hr™' in terms
of the space velocity of the raw material to a catalyst
layer and preferably. from 0.1 to 20hr™t. In case of the

slurry process, the amount of the catalyst is usually

.from 0.01 to 20% by weight based on the weight of

acetophenone contained in the raw material and
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preferably from 0.1 to 10% by weight. The amount of
hydrogen supplied is usually from 1 to 3-fold by mole
for the amount of acetophenone in the rawmaterial liquid
supplied.

The concentratio_n of the organic acids (excluding
sulfur-containing organic acids) in the raw material
liguid for reaction used in the present invention is 1
imol/g or less and preferably 0.54mol/g or less, and
the concentration of the sulfur-containing acids is 0.5
Umol/g or less and preferably 0.1umol/§ or lesé.
Thereby, the lowering of catalyst.activity with use can -
be kept at an extremely low.

Hefein, the organic acids as impurities include
carboxylic acids (e.g. formic acid, acetic acid,
propionic acid, lactic acid) (proviso ei:cluding organic
sulfur-contain.ing acids). And, the sulfur.-.containing
acids as Impurities include sulfur~containing inorganic
acids '(e.g. sulfuric acid)_ and sulfur-containing
organic acids(e.g. p—toluehe sulfonic acig).

The concentrations of the organic acids and the
sulfur-containing acids in the raw méterial can be
measured according to an ion chromatography, a liguid
chromatoéraphy, a gas chromatography, a neutralization .
titration or the like.

As.amethod of reducing the concentrations of the acids
in the raw material to within the séope of the present
invention, for example, a method of washing the raw

material with water or a basic aqueous solution can be



B —————— T -

io

15

- 20

25

-6-

mentioned. The basic aqueous solution includes agueous
solution contéining a base such as a metal hydroxide,
a metal carbonate, a metal bicarbonate, ammonia, an
amine or the like. The metal includes sodium, potassium,
lithium, calcium and the like.

Further, other methods include a contact treatment of
the rawmaterial with an absorber such as an lon-exchange
resin, a method such as distillation, absorption or the
like, and the l1ike can be mentioned.

As the raw material, only acetophenone'may be used,
but a mixed solution containing other impurifies or the
like in addition to acetophenone may be used, so far as
the burpose of the preseﬁt invention is not damaged.
Further, a solution in which an appropriate solvent ié
added may be used. The solvent includes alcohols such
as methanol, ethanol, propanol, ethylene glycol
monomethyl ether, @-phenylethyl alcohol and the like;
ethers such as diethyl ether, tetrahydrofuran, dioxane,
ethylene glycol dimethyl ether and the like;
hydrocarbons such as hexane, heptane, toluene, ethyl
benzene and the like; and mixed solvents thereof. When
the solvent is used, the amount of the solvent used is

usually from 0.5 to 10-fold by weight for acetophenone.

Such dilution of the raw material is e:fective for

keeping a high selectivity of the reaction.

Further, a portion of the reaction ligquid after

- hydrogenation may be recycled to the rawmaterial liguid.

The recycling of the portion of the reaction liquid
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enables the effective removal of the reaction heat, and

is effective for keeping the selectivity of reaction

high.

EXAMPLE
The present invention is illustrated in detail using
Examples below.
Example 1
In a reaction tube having an inner diameter of lcm and
a packing height of 1m of a £fixed bed adiabai:ic reactor,
70cc of:a copper silica pellet catalyst (con{aining 65%

by weight of CuO) was filled, 400g/hr of a flesh raw

. material liquid composed of 20% by weight of

acetophenone (hereinafter, described as "ACP"), 10% by
weight of . ¢ -phenylethyl alcchol (hereinafter;
described as "MBA"), 55% by weight of ethylbenzene
(hereinafter, described as "EB”), and 15% by weight of
othercompounds,and35.6NL/hfcmnvertedtonormalstate
(the molar ratio of_hydrogeﬁ to acetophenone contained
in the raw material is 1.98—foid,by'mol) of axniied gas
composed of 83% by volume of hydrogen and 17% by volume
of methane were fed, and hydrogenation was carried out
at 2.5 MPa (24kg/cm?G). At a steady state in which the
inlet temperature of the reactor is controlled at 91T,
reaction results determined from compositions at the
inlet and exit of the reactor were %90.8% as an ACP
conversion after 20 hours from start of the reaction,

and 85% after 42 hours. The concentration of organic
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acids in the raw material was 0.024mol/g, and the
concentration of sulfur—containing acids was 0.001 4
mol/g.
Example 2

In a reactior; tube having an inner diameter of lcm and
a packing height of 0.2m of a fixed bed reactor, l4cc
of a copper silica pellet catalyst (containing 65% by
weight of Cu0) was £filled, 210g/hr of a flesh rawmaterial
solution composed of 45% by weight of ACP, 40% by weight
of MBA, and 15% by weight of other cofﬁpounds, and
35.6NL/hr converted to normal"staﬁe {the molé;r ratio of
hydrogen to acetophenone contained in the raw material
is 1.75-fold by mol) of a mixed gas composed of 87% by
volume of hydrogen and 13% by volume of methane were fed,
and hydrogenation was carried out at 2.5MPa (24kg/ cm?G) .
At a steady state in which the temperature of an oil bath
is established at 95C, a reaction result determined from
composition at the inlet _and exit of the reactor afterxr
5 hours was 6.5% as an Aci’ conversion. Further, the
concentration of organic acids in the raw material was
0.014mol/g, and the con.centration of sulfur-containing
acids was 0.0014mol/g.
Comparative Example 1

When the raw material which is fed to the reactor in
Example 1 was replaced with a raw material having an
organic acid concéntratio_n of 0.12.,u mol/g, the ACP
qonversion is abruptly lowered to 69.9% after 2 hours,

and is lowered to 66% for additional 2 hours thereafter,
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and the activity was drastically lowered.
Comparative Example- 2

When the raw material which is fed to the reactor in
Example 2 was replaced with a raw material having an
organic acid concentration of 0.52 Kt mol/g, the ACP
conversion is abruptly lowered to a conversion of 0.2%,
and hydrogenation activity was hardly exhibited after

additional 5 hours thereafter.

As described above, according to the preseiﬁt invention,
in a process for producing ¢ -phenylethyl '.alcohol by

hydrogenating acetophenone in the presence of a

. hydrbgenation catalyét, a process which can keep the

lowering of catalyst activity with use at an extremely

low level can be provided.
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1. A process for producing ¢ -phenylethyl alcohol,
which comprises supplying a raw material containing
5 acetophenone into a reactor and hydrogenating”
acetophenone in the presence of a hydrogenation catalyst,
wherein the concentrations of organic acids and
sulfur-containing acids in the raw material containing
acetophenone are 14mol/g or less and 0.5 4mol/g or less,
10 respectively. | -
2. Thé process accprding to Claim 1, whefein the
concentration of organic acids is 0.54mol/g or less and
the éoncentration of sulfur-containing acids is 0.1 U
mql/g or less.
15 3. The proéess according to Claim 1 or 2, wherein the
hydrogenation catalyst is a copper-based catalyst or

noble metal catalyst.



