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To all whom it may concern:

Beit known that I, OTTORAR PORSOH 2 na-

~ tive of the Emplre of Austria- Hungary, resid-
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ingin the city, county, and State of New York,

have invented certain new and useful Im-
provements in Processes of Making Pure

Acetone, of whrch the followmw is a speelﬁca-
tion.

In the manufacture of smokeless powder

chemically-pure acetone is required, which,

for the purpose of meeting the reqmremeuts

must havethe follewm o chareeterlstlcs First,

it must be pefectly elea,r andlimpid; seco ndly,_

1t must be miscible with distilled water in
every proportion, and the mixture should not

-show, either (hreetly after mixing or after con-
siderable standing, a cloudiness or a precipi-

tate; th1rﬂly 1t muet be perfectly neutral;
feurthly, it must indicate at a temperature
of 15° Celsius on a thermo-alccholometer of

- G. A. Schultze, of Berlin, at least 99.5 per

25

cent.; fifthly, the acetone. sheuld not contain
more "than 0.1 per cent. of aldehyde, and the

iodometrie test should not indicate less than
98.5 per cent. of C;H,O; sixthly, in distilling

the acetone at leest 98 8 per cent. of the 11qu1d

should have passed over when the thermome-

o ter 1udlca,tes 58° Celsius. -

30

For the purpeee of producing acetone hav—-
ing the foregoing characteristics, my inven-

tmn consists in a process of making pure ace-

 tone, having the following steps: first mixing
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ordinary eemmereml aeetate of lime with
milk of lime, so as to obtain a ten per cent.
surplus of llme, nextdrying the mlxture, then

subgectluﬂ the same under continuous stir-
ring to a uniform heat while gradually ad-

-mlttmg superheated steam to the same, next
condensing the acetone vapors, mixing the:

crude liquid acetone with water and permit-

ting the mixture to stand so as to separate

the acetone from the water and tar-oils, and

finally subjecting the clear w eter—eentalumrr
acetoneto tractwna,l dlstllla.twn cmd final rec-

tification. |

In carrying out my 1mproved process, the
mixing apparatus shown in vertical longi-
tudmal section in the accompan y'm gdr a,wm g,
may be used to adveutage SR -

The apparatus consists of a clesed mixing-.

) vessel A, whlch 1e formed of an mtermr and

1

an exterior vessel, the space or jacket betweeu |

which is filled Wlth molten lead, that is re.

furnace B below the mixing-vessel.

The furnace B 18 built up of bricks aud X~

tended around the mixing-vessel A. Thein-

vessel A are provided with outwardly-bent

flanges, to which the cover A’ is hermetically -60

tained in molten condition by the heat of a
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L terior and exterior. seetious of the mixing-

connected, so that no gases can escape from

the interior of the mixing-vessel A.

The
cover A’ is provided at its eeuter with a stuff-

ing-box which forms a neck-bearing for a ver- '
tical shaft S, that extends in downward di- 65

rection throuﬂ'h the mixing-vessel and which
_1s supported at its lower end in a step-bear-

ing at the center of the interior sections of
the mixing-vessel A.

A man- hole a with the usual man-hole cover 70

a’ is arlanwed in the cover A’ of the mixing-

ranged 1n the lower mde walls of the same

near its bottom and connected through the

-vessel, whlle a discharge opening d is ar-

inner and exterior sections and threun'h the 75
furnace-wall to the outside, said dlSGh&Pﬂ‘e- |

tube being closed by a tightly fitting cover

(not shown) so as to permit thereby the ready
discharge of the contents of the mixing-vessel,

when the operation of distilling off the crude 80
acetone from the charge is cempleted

‘An opening b in the cover A’ is couueeted
with a vertical tube C which is again con-
nected by a horizontal tube C’ and down-

condensing coil E which latter is supported
in a vat E’ to which cold water is supplied by

wardly-extending tube C? with an intermedi- 85
ate collecting-vessel C3, from which the ace-
tone vapors are conducted by a tube C*toa

an inlet-pipe e terminating near the bottom g0

of the vat, while the heated water 18 drawn
off thr oun'h an outlet- plpe e et the upper part
of the vat.

which are arranged close to the bottom of the
interior vessel aud bent up . at their ends so

as to exert in rotating a mixing and scraping

action on the ceuteuts of the vessel and pre-
vent-them from settling on the bottom of the

Same

Rotery motion is 1mperted te the ver-

The vertical shaft S that extenus into the .
interior of the mixing-vessel A is provided at g5
its lower eud with dlametrreal stirrer-arms S’
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- tween theinterior and exterior sections of the .
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~of the mixing-vessel.
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tical shaft S by bevel-gears, which receive
their motion from a. homzontal shaft S* pro-
vided with a fast and loose pulleyinthe usual
manner.

A supply-pipe p for super-heated steam ex-
tends through the cover of the mixing-vessel
to the interior of the same, while a smulax
pipe p” extends through the wall of the col-
lecting-vessel B to the lower part of the same,

said colle’eting-vessel being provided at its |

lower part with a man-hole f and with a man-
hole cover /7 in the usual manner.

In producing pureacetone commercial gray-
ish acetate of llme containing elghty two per
cent. of acetic acid hydrate, is mixed with
milk of lime, so as to produce an excess of
lime of ten per cent. in the acetate of lime.

The mixture i1s then dried and tmnsferred.l

while in a hot state.into the mixing-vessel A.

By adding the ten per cent. dddltIOHal supply

of lime, the loss of acetic acid hydrate, and

the corresponding loss of acetone, are reduced

to the smallest possible limit.
Each charge of acetate of lime for the mix-
ing-vessel consists of about three hundred

pounds, care being taken. that the mass is
charged 1n small grains of equal size, which_
are obtained by passing the acetate of lime
through a screen sothat all piecesof alarger

size are separated, which are broken up and
passed through the sereen. The spacé be-

mixing-vessel A is filled with molten lead,
which lead-bath is retained in llqmd condl-

tion by the heat of a fumaee B. The lead-

bath serves for the purpose of keeping the
temperature in the mixing-vessel during the

generation. of the acetone-vapors perfectly
constant, so that any chances of decomposing
| sediment. collected at the bottom of the vats.

It is obvious that before the molten lead is
introduced into the space between the inte-
rior and exterior sections of -the mixing-ves-

the acetone are prevented.

sel, the exterior section has to be heated toa
-lwht red heat, so that the lead remains in

hquld eondttlon and that the interior of the
mixing-vessel hasa temperauure equal to the
meltmﬂ* -point of the lead, and isready for the
The dry
heated charge of acetate of lime and carbon-
ate of lime is introduced. through the man-

'introdu'ction of the acet&te"of lime.

hole in the cover.as quickly as possible, for

which purpose it stands ready in suitable ves-

sels and is dropped through a large funnel

that fits tightly into the man-hole of the cover .
During the filling of
the mixing-vessel, the stirrers are set in mo-
The man-hole cover is then closed.
quickly, as the generation of acetone com-
mences instantly on the charging of the mix-
Whilethe acetate of lime is sub-

tion.

ing-vessel.
jected to the heat of the mixing-vessel under

continuous stirring, the generation of acetone
takes place, the vapors of the same passing
g through the connecting-tubes C, C’, C? into
the collecting-vessel C. When about twelve

ing the_'dlscharﬂ*e tube D.
-then oradually the entire body of carbonate

inthesameto fractional distillation.
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in the charge, have passed over, the charge
becomes perfectly dry and assumes a dust-
likeshape, sothatit is necessary tosupply su-
perheated steam into the mixing-vessel A and
into the collecting-vessel B, which supply of
steam is continued to the end of the opera-
tion. The entire operation of treating the
acetate ot lime and separating the acetone
contained in the same should not take longer
than four hours, inclusive of the charging
and discharging of the mixing-vessel. The
vapors of the acetone are condensed in the
condensing-coil, which is provided at its lower
end with a SIphOI] shaped discharge-pipe, the
crude liquid acetone being dropped into a
sultable receiver. As soon as condensed wa-
ter is discharged through the siphon-shaped
end. ofthe coil, the. operation is complefed
and:the eontents of the mixing-vessel haveto
be discharged which is accompllshed by open-
The.stirrers move

of limein the mixing-vessel tothe discharge-
tube and throun‘h the same to the outSLde SO
that the. mmmw—vessel 1s.in a condition to. he
1mmed1atelv charn'ed again with.a dry mix-
ture of acetate of lime.and calcium-hydrate
in excess, as_,,before_,de,s,c,rlbe,d The. thus-ob-

tained crudeacetone,—thatistosay, the quan-
tity of acetone which results from a working
period of. twenty-four hours,—is. next mixed

with ten timesits weight of water andallowed

to stand for twenty-four hours.in a cool place.
The vats are.provided with a water-gage and
with four discharge-faucets, located at differ-
ent _hewhts 80 as. to decant, on the one hand,
any ,tar:OiI_thhat collect on th.e, surface of the
solution, and draw. off on the other hand a
clear mixture of acetone and waterfrom the

The clear water-containing acetone is next
transferred to a dephlegmator and subjected
The ini-
tial and final runs of about fifty pounds each,
are sef aside, while the quantity that runs. ,off
between the initial and terminal runs, and
which is a distillate containing about from
ninety toninety-six percent. of acetone 1ssep-
arately treated, so as to permit the remov&l
even of the last few per centum of water still
contained in the same. Thisisaccomplished
by a final distillation of the acetoue, which

is produced in a column -rectificator, con-.

structed in the. following manuer: On a cop-

per still containing a,bout_ twenty hectoliters
is supported.a rectifying column, comnosed
of thirty-twoftrays, which ecolumn is connected
with two condensation-cylinders that differ
from those.in the ordinary aleohol-rectifying
column only in the fact that the cooling water
supplied to the lower cylinder, should ‘not be
of .a temperature below 15° centigrade, and

that the cooling water, after it is heated to

25° centigrade, should be conducted to the
lower end of the upper condensation-cylinder,
and that the temperature of the cooling-water

to fifteen per cent. of the acetone contained | is so regulated that the water passing from
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~ the 'unper condensation- cylindershould never

“rise above the boiling-point of pure acetone,
namely, 58° centigrade, but should not pass
at a temperature below 50° oentlgrade'
The rectification of the acetone is so regu-

O

lated that not more than one hundred and
fifty liters should pass over per hour; but

even of this distillate, the first fifty hters and. |

~ the last fifty liters should be set aside as con-
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taining perhaps some traces of aldehyde.

being a certain quantity running over at the

heelnnm*rr and end of one dlstlllatlon mixed.
W1th the same quantity obtained by aseoond'

distillation, should contain more than 0.1 per

cent. ot aldehy de, then the acetone is passed
in gas-form through tubes that are heated to
| red heat, and then condensed again, so that

the ketones that boil at a higher temperatule
than theacetone,are split up. . Theso-treated

initial and final rans of the distillation are
mixed with the next quantity of acetone, and
subjected to rectification, so that it is possﬂole.

toobtain the greatest poss1b1e yield of chemi-
cally - pare acetone which yield approaches
almost the theoretical yield.

The advantages of my Improved process of |

obtaining pure aoetone consist in the follow-
ing facts:

I‘rrst By adding an excess of oalelum hy?

drate to the aoetate of lime employed, every
atom of acetic acid is liberated and an alka-

line residue of carbonate of lime obtained-

that is perfectly free from acetic acid, so that

‘the yield of acetone approaches almost the

limit of the theoretical yield and thereby

twenty-five per cent. of pure acetone, boiling
at 53° centigrade, be regularly obtained from..

ordinary commercial aoetate of lime,
Second. By the use of a lead-bath havme a

constant melting point the superheatmn’ oL
the interior of the mmmmvessel 1S obviated

and any variations of temperature during

‘the generation of the acetone from the oharﬂe-

prevented, whereby an acetone is obtamed

‘which is free from deeompos1tlon-produots,

such as aldehyde and ketones.

Third. By the introduction of superheated--

steam into the mixing - vessel, after about

“twelve per cent, of the aoetone has gone over,

the ceneration of the remaining acetone is

aceelerated while the formation of mechani-
-cal 1mpu11t1es and the passing over of any

portion of the charge in powder-form from

~which the acetone has not been separated 18

6o

~ and cleaned after each operation, so that the
choking of the same by the settling of dust-

prevented.
Fourth. The tubes by which the ¢onnec-

' - tion of the mixing-vessel with the oolleotmcr-

vessel are made, can be readily taken apart

partleles and the occurrence of exoloswns

‘arising from the same, can be. entirely pre-

vented

Fifth. By supplvmgthesuperheatedsteam der -continuous stirring, ‘supplying super-

~to the oolleetme-vessel the free and unlfmm

It
the iodometric test should show that the quan-
tity of the acetone which has been set aside,

|

passage of the acetone vapors into the con-
denser is accomplished, and ther eby the for-
mation of mechaniecal impurities and the
choking of the condensing-coil with dust-par-
ticles prevented.

Sixth. By mixing the erude acetone with

water and subgeotmw the same afterward to

fractional drstlllatlon 1tis possible to remove

every trace of tar-oil from the acetone.
Seventh. By the use of a column- reotlfy
ing apparatus, anhydrous acetone of a high

defrree of purity is obtained as is reqmred in
8o

the manufacture of smokeless powder for dis-

solving the pyroxilin and which acetone has
all the oharaoterlstms and properties herem-
before stated.

Kighth. That anyketones of higher boﬂme
pomts contained in the acetone, are split up

by distillation over tubes heated to red heat,
so that they are thereby removed from the'-

acetone.
Having thus deseribed my invention, I con-

sider as new and desne to secure by Letters
Patent—

75

90.

1. T'he proeess herein described of produc—l '

ing ehemmally—-pure acetone, which consists.

in sub;eotmg an acetate in the presence of
calecium-hydrate in excess under continuous

95
agitation to distillation and to the action of |

superheated steam, so a3 to separate theace-

tone-vapors from the remaining catbonated :

lime, substantially as set forth.

2. The process herein-deseribed of produc-
ing chemically pure:acetone, which consists
of the following steps: first, mixing ordinary
commercial aeetate of lime with ealomm—hy—
drate in excess, second, snb;jeotlnn* the mix-
ture under continuous stlrrmfr to a constant
heat under addition of superheated steam So

1o

as to separate the acetone-vapors fromthere- -
maining carbonate of lime, third, condensing

sald vapors into crude liquid acetone, and

lastly, purifying the crude liquid acetone by

IIO

subjecting it to fractional distillation and |

rectification, substantially as set forth.
3. T'he process herein described of produo-
ing chemically-pure aoetonej which consists

of the following successive steps: first, mix-
ing the ordmar} commercial acetate of lime

w1th calclum-hydrate in-excess, second, sub-

jecting the mixture under continuous StlI‘I‘lI]D‘
‘to a constant heat under addition of super-
heated steam so as to separate the vapors of

acetone from the remaining carbonate of lime,

third, condensing the. aeetone -vapors into

erude liguid acetone, fourth, mixing the erude

1 acetone with water and per mlttmﬂ' it to stand

SO as to separate it from the tar-oils and sedi-

115
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ments, fifth, subjecting the purified acetone

to f1aotronal distillation, and finally reetlt'y-

mn' the same, substantrallv as sef forth

. The process herein described of produc:
'mﬂ' chemically-pure acetone, which consists

in subJeetlng a mixture of commerecial ace-

tate of lime and calcium-hydrate to heat un-

heated steam to" the charge so as to t‘aolhtate |
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the generation of the acetone-vapors, con- | to break up the ketones, substantially as set 10
densing the- vapors, mixing the crude liquid | forth.

acetone with waterin excess, so as to produce In testimony that I claim the foregoing as
the separation of the tar-oils and sediments, | my invention I have signed my name in pres-
subjecting the washed acetone to fractional | ence of two subscribing witnesses. -

distillation and rectification and separating OTTOKAR PORSCH.
- the higher-boiling ketones. contained in the Witnesses:
rectified acetone by subjecting the same in PAUL GOEPEL,

1. . BRENNAN.

|

cgas form to surfaces heated tored heat so as
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