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UNITED STATES

PaTeENT OFFICE;

HENRI J. E. HENNEBUTTE, OF ANGLET, ASSIGNOR TO THE SOCIETEH ANO.

NYME DES PRODUITS CHIMIQUES DU SUD-OUEST, OF PARIS, FRANCE. |

APPARATUS FOR MANUFACTURING SODA BY THE AMMONIA PROCESS.

SPEGIFICATION forming part of Letters Patent No. 262 '767 dated August 15, 1882,
Apphcatmn filed December 23, 1881, (No model.) Patented in France J une 1J 18‘?1 No. 14‘7 090.

To all whom 1t may concern:
Be it known that I, HENRI J 0SEPH DRNEST
HENNEBUTTE, & citizen of France, residing at

Anglet, in the Department of the Basses -Pyr- |
¢ énées zmd Republic of France, have invented |

new and useful Improvements in Apparatas
for the Manufacture of Soda, of which the fol-
lowing is a specification.

The object of the present invention is to pro-
vide an efficient apparatus for manufacturing
soda by the ammonia process; and to such end

the invention consists in the novel construe- |

tion and combination of mechanism illustrated
in the accompanying drawings, in which—
Figure 1 represents a vertical sectional view
of the apparatusembodying myinvention; and
Fig. 2, a side view, partly in section,

I will first describe the mode of Dpemtloﬁ of

the apparatus in manufacturing soda by the
ammonia process.

- Hirst operation: Into a battery of horizon-
tal cylinders, of sufficiently small diameter to
allow them to be subjected to intense refrigera-
tion, is introduced a thoroughly saturated so-
lution of chloride of sodinm, care being taken
that each eylinder be not more than about two-
thirds filled. Each cylinder carriesin the cen-

~ter a hollow shaft perforated with holes serv-
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5o generators is mtroduced the ammonia and car- | eylinder A. The uppel cylmder, A, of thls 100

ing for the introduction of the gases info the

liquid. The gases,however,may be introduced

into the cylinder by any other method, pro-
vided that the gases are divided or distributed
in the liquid, and that the tubes forming a
communication have their mouthsin the cham-
ber or empty space above the liquid and ter-
minate in the body of the liquid in the succeed-
ing cylinder.
ries also a rake or stirrers, the object of which

1s to stirup at certain periods of the operation ;

the precipitates which have formed in the lig-
uor. The gases which are treed in the first of
the cylinders C pass up through a communi-
cating tube rising from the upper part of the
same, and which fits to the hollow shaft of the

next adjacent cylinder C, and by the same |

means the different cylinders composing a bat-
tery communicate with each other. If, by
means of the hollow shaft of the first cylinder
of the series U, ammoniacal gas supplied from

The hollow movable shaft car-

1 bonate of ammonia set {ree partly saturate first

the contents of the first cylinder of the series
C to ascertain extent, then those of the ad)a-
cent eylinder of the series C, and the operation

is continued untii the whole mass of the liquid g5g

contained in the cylinders composing the bat-
tery contains on an average ten per cent. of am-
monia, (NH;.) At this stage of the operation
each of the cylinders C contams a varying

richness of ammonia—thatis to say, the first 18 6o

saturated, while the others have some traces
less of ammoma

Second operation: ThlS congists in replac-
ing in the first eylinder of the series C the cur-

rent of ammoniacal gases by a strong current 65

of impure carbonic amd coming from lime-fur-
naces. This part of the operation is only end-
ed when it is estimated that the point of sim-
ple carbonation has been somewhat passed—-

that is to say, when a formation of sesquicar- yo

bonate begins. Thisoperation,asthefollowing
ones, is carried on without pressure. A simple
water-valve suliices for a satzs&wtory utiliza-
tion of the gases, and experience has proven

that a maximum layer of one meter of water yg

hindered appreciable losses of carbonic aeid.
Under the conditions above described the gase-
ous (impure carbonic acid) current acts as fol-
lows: Entering into a very rich ammoniacal

solution, it takes up a considerable quantity of 8o

extremely hydrated ammonia, with which 1t
unites in the form of gas in the upper part of
the chamber of the cylinder. A part of the

carbonate of ammonia formed falls back into

the liquid, where it is dissolved, while the ex- 8g
~cess passes into the following cylmdels

Third operation: Each one of the cylinders
of the battery which has been described car-
ries a waste-pipe, all of equal cross-section,

and each one of these tubes leads into a re- gao

ceiver or horizontal cylinder, D, this arrange-
ment allowing, with a varying richness in each
cylinder, of obtaining liquors possessing an
average composition. The ammoniacal brine,

obtained as aforesaid, passes from the receiv- gg

er D into a series of small batteries, each com-
posed of two cylinders, in all 1espect8 like the
preceding, with this diiference that the cylin-
der B of this new battery is placed below fthe
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duce pure carbonic acid, coming from the cal-

even asmall quantity of bicarbonate.

and the lower cylinder, B, is left entirely emp-
ty. The eylinder A is provided with a water-
valve, with a mean height of water of about
one meter. Then it is only necessary to intro-

cination of bicarbonate of soda, into the ¢ylin-
der B, which;as already stated, is empty. This
pure carbonic acid immediately rises into the
cylinder A, where it is readily absorbed, while
the liquids contain only sesquicarbonate, and
The op-
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~ eration 18 known to be finished by the water-
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~passes into the small layer of liquid attacks

valve no longer sufficing to retain the gas. In
the cylinder A the operation takes place to a
great extent as in the previously-described
stage—that is to say, the carbonic acid which

the carbonate of ammonia, with which it anites
in the form of gas in order to fall back into the
liguid and dissolve there,

Fourth operation: The liquids contained in
the cylinder A, and which contain principally
sesquicarbonate of soda, are led off into the |
cylinder B in order to be there bicarbonated
by the pure carbonic acid obtained from the |
calcination of the bicarbonate of soda. This
carbonicacid passesin astrong current through
the above-named liquid, and is finally con-
densed in the upper cylinder, A. The bicar-
bonation is thus obtained by an excess of gas,
which excess is utilized, moreover, in the up-
per c¢ylinder. 'The bicarbonate of soda which
constitutes the product of this operation is tur-
binated or passed through a filter-press in or-
der to separate therefrom the ammoniacal
mother-liquors. - |

IFifth operation: Theregeneration of the am-
monia contained in the mother-liguors is ob-
tained by means of the distilling apparatiuses
of Hennebutte and Vauréal.

As is seen by the foregoing remarks, in the
second operation the impure gases coming from
the lime-furnace are deprived of their carbonic-
acld by their passage in thecylinders, and it is
chiefly in a gaseous state that this carbonic
acld is combined with the extremely-hydrated
ammonia violently acted on by the volume of
oas. |
Inthe third operation the pure carbonic acid
coming from the furnaces for caleining soda
acts on a part of the carbonate of ammonia in
the chamber of the cylinder A, with which it
also combines in a gaseous form. -

Finally, in the fourth operation the bicar-
bonation of the liquids contained in the cylin-
der B is obtained by a superabundant quantity
of pure carbonic acid, of which the excess is
entirely utilized for the use of the eylinder A.

1 will now proceed. to give a detailed de-
scription, by reference to the drawin gs, of the
parts before referred to.

The cylinders composing the first series are
indicated by the letter C. As is seen, these

|

cylinders are provided with inlet-tubes ¢, hung
in Dearings, and to which revolving motion |

second battery is filled about three-fourths, ]

~and the bicarbonation about six hours.

262,67

may be imparted by belts and pulleys operated
by suitable motive power. The inlet-tubes ¢
are perforated to allow the gas to flow into the

i cylinders C. These tubes ¢ are also provided

with stirrers f for stirring up the liquid, said
stirrers f" being actuated by the revolving tube
¢. The gas is led into the tube ¢ through a

70

tube, ¢, which in the case of the first eylinder

leads from the generator, and in the case of
the succeeding cylinders connects with a
curved arm or tube, &, leading from the upper
part of the next preceding cylinder. In the
case of the last cylinder C, the tube % leads

‘Into a water-valve formed by submerging the

outlet of said tube in water contained in the
tank ¢g. o - )
The eylinders A and B correspond in their

construction to the eylinders C, just described,

and the communicating tubes & ¢ and inlet-
tubes ¢ in these cylinders A and B, as also the

- water-valve connected therewith, are similar in

construction and operation to those described
in connection with the cylinders C, and are
arranged as shown. The tubes ¢ in the cylin-
ders A and B also carry stirrers .
Thecommunication between the eylinders C,
receiver D, and cylinders A and B for the
passage of the liquid is formed by stop-cocks,
as shown in the drawings. The gas passes
into the hollow perforated inlet-tubes e by
means of a tubular passage in the stuffing-box

at the side of the cylinder C. -  The communi-

cating tubes /» may be simply bolted onto the
cylinders C. The different carbonating-cylin-

| ders are independentof one another, the tubes

and faucets connecting them being bolted,
which allows the battery to be readily taken
apart. To secure air-tight joints washers or

| leaden rings are employed.

The cylinders C receive the brine through a

tube provided with a faucet, (not shown in the

drawings,) which may be placed at any con-
venient place along the cylinder. Sheet-iron

18 most preferable for the construction of the

Metals other than iron cannot be
Itis of course understood that the bhear-

cylinders.
used.

1ngs in which the perforated tubes e revolve

are made air-tight by means of stuffing-boxes.
AsS has been mentioned, the cylinders are of
sufficiently small diameter to be subjected to
Intense refrigeration, which refrigeration may
be accomplished by causing to circulate about
the cylinders any refrigerating-liquid. The
diameter of each of the cylinders composing a
carbonating apparatus varies from 0.60to 0.70
meter. The point of saturation by the car-
bonie acid or degree of carbonation is esti-
mated by the volumetric analysis of the ecar-

‘bonic gas caused to unite with the bases. The

carbonation of the brine takes about six
hours, the sesquicarbonation about six hours,

formula representing the reaction producing
soda may be stated as follows: NaCl4+NH;-
H,04-CO,=CO;NaH+NH,CI.

The regeneration of the ammonia contained
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in the mother-liquors can beobtained by means |

of apparatus for distilling ammoniacal liquors,

such as described 1n a specification pertaining

to another application for a United States pat-

ent for apparatus for distilling ammoniacal

liquors signed by me and de Vauréal June 2,
1881,

What I claim as new, and desire to secure
by Letters Patent, is—

1. The herein- descrlbed apparatus, consist-
ing of primary cylinders, C, secondary cylin-
ders,A B, and receiver D commumcatmg with
said c,ylmders, said cylmdera being provided
with inlet-tubes ¢ and rakes or stirrers f, sub-
stantially as set forth.

2. The kerein-described apparatus, consist-
Ing of primary cylinders, C, secondary cylin-
dera, A B,andreceiverD, commumcatmg with
said eylinders, said C_}]l[ldEI‘S being provided
with inlet-tubes e, rakes or stlrrersf, and wa-
ter-valves g, substantially as set forth.

3. The herein-described apparatus, consisting
of primary cylinders, U, and secondary cylin-
ders A B, and receiver D, communicating with
sald eylinders, said cylinders being provided
with inlet and communicating tubes e 7 and
rakes or stirrers f, substantially as set forth.

4, The herein-described apparatus, consist-
ing of primary cylinders, C,and secondary cyl-
inders, A B,and receiver D commumcatmgmth
sald cylinders, said eylmders being provided
with inlet and commuvicating tubes e I 1,
rakes or stirrers f, and water-valves ¢, sub-
stantially as set forth.

5. The herein-described apparatus, consist-
ing of primary cylinders, C,and secondary cyl-
inders, A B,said cylinders being provided with
pertorated revolving tubes e and rakes or stir-
rers f, supported on said tubes, substantlall N
as and for the purpose set forth.

6. The herein-described apparatus, consist-
ing of primary cylinders, C, and secondary cyl-
inders, A B, with the connecunﬂ' -pipes, said
cylinders bemg provided with tubes e, perfo-

rated longitudinally and extending through- 4¢
out the length of such cy linder, substfmtmll,}
as set forth,

In testimony w Lhereof 1 have hereunto set
my hand and seal in the presence of two sub-
seribing witnesses. -

HENRI JOSEPH ERNEST HENNEBUTTE. [rL.s.]

Witnesses: |

RENE FRANCK,
ELYSEE LEON.
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