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This invention relates to a process for treating
an alkyl ketone with a particular catalytic ma-
terial. More specifically, the invention is con-
cerned with a process for manufacturing mesityl
oxide and/or mesitylene from acetone. .

An object-of this invention is to provide an
improved process for converting an alkyl ketone
into.a poly-alkyl benzene hydrocarbon.

Another object of this invention is the produc-
tion of mesitylene from acetone.

A further object of this invention is the pro-
duction of higher molecular weight unsaturated
ketones and trialkyl benzene hydrocarbons ‘by
the treatment of alkyl ketones at an elevated tem-
perature in the presence of an aqueous solution
of an ammonium halide.

One specific embodiment of this invention re-
1ates to a process which comprises reacting an al-
kyl ketone at & temperature of from about 100°
to about 450° C. in the presence of an ammoni-
um halide.
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A further embodiment of this invention relates -

t0 & process which comprises reacting acetone at
s temperature of from about 100° to about 450° C.
in the presence of an aqueous solution of an am-
monium halide.

Alkyl ketones utilizable as starting materials for
our process comprise dialkyl ketones and alkyl
aryl ketones. We prefer to charge to our process
methyl ketones including acetone, methyl ethyl
ketone, methyl propyl and methyl isopropyl ke-
tones, other methyl alkyl ketones, acetophenone,
etec. These compounds yield mesitylene type hy-
drocarbons, that is, acetone yields mesitylene
whereas the other methyl ketones vield substan-
tial amounts of trialkyl and triaryl benzene hy-
drocarbons. However, aliphatic ketones other
than the methyl ketones are converted by our
process into unsaturated organic compounds in-
cluding unsaturated ketones and olefins and also
into hexa-alkyl benzene hydrocarbons. The ben-
zene hydrocarbons formed in this process are also
regarded as unsaturated organic compounds in
that they will combine with hydrogen in the
presence of 2 hydrogenation catalyst to produce
saturated hydrocarbons.

Catalysts utilizable in our process comprise am-
monium halides and particularly those in which
the halogen has an atomic weight petween about
35 and about 80, thus including ammonium chlo-
ride and ammonium promide. The different
catalysts thay be used individually or in combi-
nation with one another or in the form of adque-
ous solutions.

The process of our invention is carried out us-
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ing either batch type treatment or 2 continuous
treatment of an alkyl ketone. Ratch type con-
version of an alkyl ketone to an alkylated aro-
matic hydrocarbon or to an unsaturated ketone
is carried out by subjecting an alkyl ketone and
o catalyst of the type herein described to contact
in an autoclave or other suitable reactor at 2
temperature of from about 100° to about 450° C.

After this treatment, this yeaction product is
separated into unconverted ketone, smali amounts
of unsaturated ketones, the desired poly-alkyl
benzene hydrocarbon, and higher boiling conden-
sation products. The unconverted ketone and
unsaturated ketones formed in the process are
then subjected to further conversion treatment
in the presence of the catalyst to produce an
additional quantity of poly-alkyl benzene hydro-
carbons.

Tn order to obtain 2 relatively high yield of
mesitylene from acetone, or of other poly-alkyl
benzene hydrocarbons from other methyl ketones,
we prefer to operate our process in a continuous
manner. This is accomplished, for example, by
commingling the alkyl ketone and an agueous
solution of an ammonium halide and passing
the commingled mixture through a reactor main-
tained at a temperature of from about 100° C. to
the critical temperature of the reaction mixture.
When employing high proportions of catalyst so-
lution relative to the amount of ketone charged,
the maximum operating temperature will thus
approach the critical temperature of water, name- .
1y about 374° C. with an operating pressure of
225 or more atmospheres. In general, the oper-
ating pressure employed is at least that needed
to keep the reaction mixture in substantially lia-
uid phase and thus prevent the deposition and
accumulation of the catalyst in the heated reac-
tion zone as would occur atlower pressures. While
deposition of the catalyst in the reaction zone
does not prevent the occurrence of the ketone con-
densation reaction, it does interfere with smooth,
continuous operation,of the process. In order
to produce relatively high yields of mesitylene
and its homologs, it is preferred to treat the alkyl
ketone at & temperature of at least 250° C. as ab
Jower temperatures production of mesityl oxide
is the principal reaction of the process.

The catalyst solution so employed in the con-
tinuous treatment of an alkyl ketone is recov-
ered from the reaction products and recycled for
treating an additional quantity of the alkyl ke-
tone. Not only the catalyst solution, but -also

the unsaturated carbonyl compounds jncluding
mesityl oxide ‘and isophorone, which are by-prod-




2,481,754

4 4

ucts of the reaction, are recycled anqg commin- from about 250° to about 450° C. in the Presence
gled with the fresh alky] ketone being charged of a catalyst comprising essentially an aqueoys
y . solution of an ammonium halide in which the
The following €Xamples are given to indicate halogen has an atomic weight, between aboyt
the type of results obtained in our Drocess al- § 35 gnd about 80 ang Separating mesitylene from
though not with the intention of limiting unduly the resultant dehydration produycts, ‘
the broad Scope of the invention, : 6. A process for dehydrating ketones which
Ezample 1 - comprises reacting acetone at a temperature of

from -about 250°to about 450° C. in the Dresence

A rotatable steel autoclave of 850 cec. capacity 10 of a cat'a1y§t comprising essentially an aqueous

Was charged with 157 grams of acetone, 15 grams solution of ammoniym chloride gng Séparating
of water, and 13 grams of ammenium chloride, mesitylene from the resultant dehydration prod-
Hydrogen was then introduced tq the charged ucts.

autoclave to 100 atmosphereg bressure and the 7.'A process for dehydrating ketones which

autoclave and contents were then heateq at 250° 15 tomprises reacting acetone at g temperature of
C. for 12 hours, The reaction product consisteq from about 100° to about 250° ¢ in the presence
of 155 grams of an upper layer and 2.7 grams of a catalyst, comprising essentially an aqueous
of a lower layer, mostly water. Fractional dis- .Solution of an ammonium halide in which the

118.6 grams of unconverted acetone, 17 grams 20 and about 80, .

of water, 8.3 grams of mesity] oxide, 2 grams of 8. A process for dehydrating ketones which
2 -mesitylene fraction boiling between 160° and comprises reacting acetone at a temperature of
170° C,, and 4.9 grams of higher boiling material, from about 100° to ghout 250° C. and at a super-

atmospheric Dbressure in the bresence of an aque-

Ezample 11 25 ous solution of ammonium chloride as a catalyst

The autoclave eémployed in Example I ang 8. A process for dehydrating ketones which
charged with the Same quantities of reactants comprises reacting methyl ketone gt g tempera-

was heated at 300° C. for 12 hours. The reaction ture of from about 100° to about 450° . in the
Product consisteq of 60.7 grams of upper layer bresence of g catalyst comprising essentially an
and 78 grams of lower layer, Fractional distilla- 30 aqueous solution of an ammonium halide,

tion of the upper layer separateq therefrom 21.5 10. A process for dehydrating ketones which
rams of acetone, 1.9 grams of water, 9.6 grams of COMPIises reacting an alky] ketone at 5 tempers,..
mesityl oxide, 6.0 grams of mesitylene, and' 16.9 ture of from abouyt 100° C. to about 450° C.in the

grams of higher boiling broducts, presence of gn aqueous solution of ammonijum
The character of the process of the present in- 35 chloride, ' .
vention and it commercial valye are evident from 11, A process for dehydrating ketones which

the preceding Specification gnd €Xamples although comprises reacting an alky} ketone at. g tempera-
neither section is intended to limit unduly the ture of from about 250° C. to about 450° C, in the
broad scope of the invention, ) ‘ i

We claim as our invention:

1. A process for dehydrating ketones which between gbout 35 and about g0,
comprises reacting an alkyl ketone at a tempera.. 12, A Process for dehydrating ketones which
ture of from about 100° to about 450° ¢, in the comprises reacting an alkyl ketone gt a tempera-
bresence of g -catalyst comprising €ssentially an ture of from about 100° ¢, to about 250° C:in the
aqueous solution of an ammonium halide in which 45 bresence of an aqueous solution of an ammonium
the halogen has an atomic Wweight between about halide in which the halogen has an atomic weight

35 and ahout 80, ) between about 35 and about 80,

2. A process for dehydrating ketones which VLADIMIR N. IPATIEFF.
comprises reacting gn alkyl ketone at g tempers- ) ' CARL B. LINN. ,
ture of from about 100° o about 450° ¢, in the 60 -

‘Presence of g catalyst comprising essentially an . » REFERENCES CITED

aqueous solution of an ammonium halide, - . The following references are of record in the
3. A process for dehydrating ketones which flle of this patent- : ‘

Derature of from about 100° tq about 450° C. in 5 UNITED STATES PATENTS
the presence of an aqueoys solution of an am- Number Name Date
monium halide in which the halogen has an 1,977,178 Dohse ________ Oct. 16, 1934
atomic weight between about 35 ang about 80,

4. A process for dehydrating ketones which ’ OTHER REFERENCES

comprises reacting g methyl ketone at a tempera. go Beilstein, 4th ed., vol. I, second sup., page 793,
ture of from about 250° tq about 450° C. in the vol. V, secong sup., page 314.

bresence of g catalyst comprising essentially an Ipatieft, “Berichte,” 59B, pages 2035-8 (1926):
aqueous solition of an ammonium halide in (Above citations in the Scientific Library.) ]
which the halogen has an atomic weight between Riehm Annalem, vol. 238, 16-20 (1887) I

about 35 anq about 80 ang Separating g trialkyl s (Patent Office Library.)
benzene from the resultant dehydration products, Ipatieff et al,, Journa] American Chemica]

5 A brocess for dehydrating ketones which Society, vol. 66, 1120-2, 1627-31 (1944), (Patent
comprises reacting gcetone at a temperatyre of Office Library.)




