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This invention relates to an improved process

‘for the manufacture of acetone from acetic acid, and the
object of the invention is to provide for the production

of acetone in a continuous, simple and inexpensive manner,

A further object is to provide for a high yield

of acetone in a very pure form.

The process previously employed for the mesnufac-
ture of acetone, consisted in decomposing calcium acetate
in 1pon vessels, by the action of heat. It therefore is
heeessary for this process to prreviously prepare csalcium
acetate from diluted acetiec acid, or from pyroligneous
acid. This operatioﬁ is long and involved, the aceﬁone

prepared 1s very impure and the yields are low.

’-;f _ 4 number of patents have previously been issued
‘deseriblng the preparation of acetone directly from pyro-
ligneous sacid, by passing this latter materisl over catalysts

Theated to & suitable té_mperature.

The present 1nvention relates to the preparatien
acetone using acetie acid ©of o higher eoneentratlon than

| that known as. pyreligneous acid. It relates more part1eu1ar1y

'qatc acetic aeid as ebtained from aeetylene, but is applicable
'¥;ﬁﬁt9 9ny_qoncanﬁnatlon#of-aeetie aelds 0 IR

: In previous patents relating ﬁo the menufacture
 ’7ofvacetone, acid in the Lorm of vapor is rassed through.

x}tubes filled with pumiee or coke costed with the catalyst,
;This method is Iound to be entirely impractieable ‘due to

“th fact that such materlal as pumlce and coke are mnon-con-

dueters of heat and the resultant product only containg a

’fsmall amount of acetOne, together with other decomposition
 {produets of acetic acid, such as methane; the low yields
”and decompqsition products being primerily due to too high a

wall femperature of the tube and to too low temperature
of thé °at31YSt;°arrying m&terial,‘vix., the coke or
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The present process depends for its success
on the use in the tubes of & heat-conducting material, such
- as detal balls or other form of material of good conduc-
tivity, on which the catalyst is placed in the form of a
coating. The process, therefore, broadly consists of

vaporizing acetic acld and paesing 1t through tubes hesated

to a temperature Tanging between 375° ana 525° C. and filled
with metal balls of one to two inches diameter, these

balls being coated with the catalyst. The prime requlre-
ments of the catalyst are, firstly, that 1t shall serve

to eonvert acetio aeid into acetone, and secondly, that

it will aldhere %o the metallic surfaces, All these require-

mente are met with in the use of lime alone, or a mixture
of lime and magnesia, It is Ffurther necessary for effieient
operation to secure as large a surfeace of oatalyst

expoged to the acid as possible.

The. following example will give & morse thorough
kunderstanding of the Processs -

; Aeetie aeid of concentration of from 5% to 100%
55 ia vaporized preferably by steam heat and the acetic acid

i""ve,;_oo::' thus produced is passed into & sﬁeel tube having

v;suitable heating means. The tube iteelf is filled with
;Bteel balls coated with the catalyst. This cetalyst is s

’?ellemixtuer formed by mixing lime 75 to 96%, magnesia 26%

lifto 5%, with water, to form & heavy paste. The balls are
Ejdioped in this paste and dropped into the tube. The tube
jis now heated and & current of air passed through the same
;to remove the moisture from the catalyst, The temperature

vllis then reised to approximately 500° C., and the scetio

aoid vapor vassed through. Under these corditions, acetic

~acid decomposes readily into acetone, carbon dioxide and

‘water vapor, Thisg gaseous product is then passed throuoh
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condensers cooled by running water, which condenses the
water vapor and the major portion of the zecetone. The gas
-escaping from the conldensers, conezisting of carbon dioxide
nixed with scetone vapor, 1s passed through a water scrub-
bing column to remove the last traces of acetone. The
aeetone obtalned from the condenser and that obtained from
the scrubber is then rectified in sulteble rectifying
equipment ,which gives a very pure grade of acetone. The
yield obtained from this process, as outlined’above

is very high, ranging from 85% t0 95% of the theoretical
amount. The quality of the product is also so good thaﬁ but
little purification 1s required in the stills,

This process, és outlined , Can be eontinued
for & considerable period withouﬁ deterioration of the
fatalyst. However, the current of gas passing through the
tubes, together with the heat applied to the steel balls
‘eauses the catalyst to beceme loosened in time from the
‘balle and at stamed intarvals of from two to three weeks‘

',1vthe catalyst requires Yo be renewed This however, in-
l,gfvolveakbut

lxtﬁle expense and tne prooess 1s praetically

'~w‘;;-~r‘f Whilq.the use of steel balls only 'is outlined

} above, any other catalytiq material may be used or any body

-yin_general having e heat conduetivity comparable with iron.

Whila the foregeing example outlines only the use
~ff0f lime‘and magnesia as catalyst it is to be further under-
| '_ Athét the inventxon is’ not limited to this, as any
ffoxide hydroxide icarbonate ox acetate of any of the
 f7elemenbs may be used, the acetates of which are capable of

cqnversion into,gcetone by the action of heat.

A further advantage of the use of this pProoess
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is the easy control of the temperature of the tubes, the
heat capacity of the steel shell and of the balls being

- 80 great that fluctustions sre extremely slow and essily
regulated. This control may be further facilitated by
winding the fubes with an electric resletance o that the
heat maey be ersily reguleted, The amount of heat may be
greater at the ends of the tubes where the acid enters,

in order to expedite the action.

It is further understood that instesd ~f o steal
tube, one of copper, aluminum, silver, etc. may be used,
and the method of heasting the same is not confined to
electric heating but they mey be heated by aeny other method,

such 88 the use of hot gases, c¢rude oll, eté,

Further, the acetic acid vapor may be preheated
in eny suiteble menner before passing sasme into conversion
tube. If it is preheated to 250° to 3000 C., the capacity
of the tube per sguare foot catalytic surface 1is greatly
incresaged. '

If it is found that unchanged acetic acid is
remerging,frdm the tubes along with tﬁe acetone, the vapors
may be g&ssed'thréugh scrubbers which will absorb the

waqetic acid but will permit the acetone to pass through’
unaffected. Serubbers cherged with en alkaline solution
such as caustic sods solut'lon have been fownd suitable
[fcrvfhe purpose. The scetic acld combines with the

caustioc soda to form sodium acetata.
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Having thus desefibed my invention, what I claim
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i.- In the menufecture of scetone by passing sacetio
acid vapor over a cdtalyst, the use of a multitude of separ-
ate metellic bodies of substantially the same siZe and

shape as & catalyst carrier and heat conductor.

2,~ 4 process acoording $0 olaim 1, in which the bodies
are shaped to produce spaces between themselves substantially
equal in size and shape, whereby the acid vapor will cirsulate
with equél faocility through all parte of the masé of bodles.

3,= A process according to claim 1, in which the bodies

1%

have continuously curved surfaces.

4.~ 4 process according to claim 1;~1n which the
bodies axe aﬁhstantiallyAspgerioal.'
Be= A proaesq‘acgd:dtng_to}clgim'1, in whioch the'bodtea

ax§ pompo5éd‘Qf_m§ta1fot'thg‘irén family.
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