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To all whom it may concern:
Beit known that I, JoEN B. FRANCIS HER-
RESHOFTF, a citizen of the United States, and
a resident of the borough of Manhattan, city,
5 county,and State of New York, have invent-
ed certain new and useful Improvements in
Processes of Making Sulfurie Acid, of which
the following is a specification.
_ My invention relates to the manufacture
to of sulfuric acid by the absorption of sulfuric
anhydrid through the medium of liquid sul-
furic acid of a lower density than that to be
finally produced. . :
The object of my invention is to provide a
15 continuous process of great efficiency, in
which provision will be made automatically
for supplying the proper amount of absorb-
Ing liguid acid. '
A plant suitable for carrying out my in-
zo vention is shown in the accompanying draw-
ing, which is a diagrammatic elevation with
parts in section.
A indicates the absorbing-tower filled with
coke or irregular pieces of other material, as
25 designated at B. At C, I have indicated an
inlet located at the bottom of the absorption-
tower and into which the sulfuric anhydrid
mixture produced in any suitable manner is
introduced in gaseous form. In the upper
30 part of the tower A, I locate a spraying or
distributing device D, through which the lig-
uid acid is discharged in the shape of numer-
ous jets totrickledown over the coke or other
material B and to absorb the anhydrid which
35 travels in the opposite direction. The an-
hydrid isforeced through the absorption-tower
in the usual way. :
R is a pipe for the exit of the unabsorbed
gases, consisting, chiefly, of nitrogen and oxy-
40 gen; but it will be understood that the sul-
furic anhydrid is absorbed practically in its
entirety.
The liquid sulfuric acid which is to absorb
theanhydrid is supplied from atank G,which
45 is connected with the distributing device D
bya pipe H. An inlet-valve I or equivalent
device controls the speed with which the lig-
uid acid passes into the absorption - tower.
This inlet-valve, as shown, has a stem which

screws intoa stationary bracket J, so that the-

valve may bé adjusted manually.

The strong acid which results from the ab-
sorption of the anhydrid by the liquid acid
trickling over the material B is discharged
through a pipe K into a tank L. This tank
is divided into two compartments by a parti-
tion F, which is of less height than the walls
of the tank, so that the acid discharged into
one of said compartments by the pipe K will
after filling said compartment overflow into
the other compartment. This other compart-
ment is connected with a manifold or other
suitable distributing device M, arranged to
discharge the liguid acid into a cooling-tank
N. To this liquid acid I add an amount of
water or weak acid sufficient to reduce the
strength of the acid in the tank N to the
strength which the acid originally had in the
tank G. Preferably water is added to the
strong acid in that compartment of the tank
L into which the acid flows over the partition
F. T have shown a pipe O, through which
water or weak acid may be supplied. An
overflow-pipe P, preferably leading from the
bottom of thetank,so as to take thecool portion
of the liquid acid,is employed to convey the
acid from the tank N to another tank Q,which
Iwillterm the “regulator-tank.” Inthistank
isarranged a float R,which is operatively con-
nected witha valve S, controlling an outlet-
pipeT,leading fromthetank L. The operative

connection may consist of a wire U, passing -

over rollers Vand connected with a lever W,
which engages the valve-stem. A weight X
keeps the wire U taut and has a tendency to
open the valve S when the float rises. When,
however, the float sinks, it will pull up the
weight X and close the valve S. It will there-
fore be seen that the float will automatically
maintain a predetermined level in the regu-
lating-tank Q by opening or closing the valve
8, so that the portion of strong acid which
goes to the cooling-tank N will be in proper
ratio to that portion of the strong acid which
is discharged through the outlet T'. " The acid
which flows through the outlet T constitutes
the output or produet of the plant and is re-
ceived in suitable receptacles, being first
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passed into a cooling-tank Y of any suitable
construction.

Within the regulating-tank Q is located a
pump Z, preferably of the centrifugal type;
but I might employ any style of pump the
suction - port of whieh would be connected
with the tank Q. This pump has a discharge-
pipe a leading to the supply-tank G. In the
latter I arrange another float ¢, from which
a wire u leads over rollers v to a device which
controls the speed of the pump Z.
specific instance shown this controller con-

" sists of a rheostat b, having electrical con-
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nections ¢ with the electric motor d, the shaft

¢ of which directly drives the pump Z. With

this construction should the float g fall the
speed of the motor d and of the pump % will
be increased, so as to restore the level of the
liquid in the supply-tank G to its normal
height. Similarly should the level of the
liquid rise too high on account of the pump
7 feeding too much acid the rheostat will be
operated to reduce the speed of the pump.
In practice I may employ acid of, say,
ninety-seven per cent. in the supply-tank G.
This acid as it absorbs the anhydrid in the
tower A would become heated to, say, 145°
Fahrenheit and increase in strength to, say,
ninety-eight per cent. The final product of
the plant received at the outlet T would there-
fore be ninety-eight per cent. acid. The
amount of water added through the pipe O
would be such as to again restore the original
strength of the acid—that is, ninety-seven
per cent. A manually-operated valve f might
be provided for regulating from time to time
the proportion of water admitted. The acid
in the tank N will be cooled to about 100°
Fahrenheit and will be brought back to the
supply-tank G by the pump Z. The valve I
is set manually at the beginning of the op-
eration, but the -ordinary regulation of the
acid-supply to the absorption-tower ig effect-
ed by the float ¢, acting in connection with
the pump Z, as described. It will therefore
be understood that there is practically the
same body of acid circulating continuously
from the absorption-tower to the cooling-
tank N, the regulating-tank Q, and the sup-
ply-tank G. As this body of acid absorbs
anhydrid and accordingly requires an in-

-ereased strength, a portion of such strong
acid is separated to form the product of the

plant, while the remainder of the strong acid
is again diluted, cooled, and returned to the
supply-tank. I have found that this is a
very economieal procedure and that very lit-
tle power is required to bring about the cir-
culation of the absorbing-acid.

It will be observed that the strong acid
produced in the absorption-tower is divided
into two portions, one of which is separated
or reserved as the final product of the proc-
ess, while the other portion, which is much
larger, is diluted and returned to the first
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stage of the process to absorba furtheramount
of anhydrid.

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

1. The herein-described method of making
sulfuric acid, which consists in causing liquid
sulfuric acid and gaseous sulfuric anhydrid
to travel in opposite directions in contact with
each other, reserving a portion of the strong
acid thus produced as the final product of the
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process, diluting and cooling the remainder -

of the strong acid, and returning such diluted
and cooled acid to the first stage of the proc-
ess to again absorb the anhydrid. _

2. The herein-described process of manu-
facturing sulfuric acid,which consists in caus-
ing liquid sulfuric acid and gaseous anhydrid
totravel in contact with each other, reserving
a portion of the strong acid thus produced as
the final produect of the process, diluting and
cooling the remainder of such strong acid,
and returning such diluted and cooled prod-
uet to the first stage of the process to again
absorb the anhydrid.

3. The herein-described process of making
sulfuric acid,which consists in causing liquid
sulfurie acid and sulfuric anhydrid to travel
in contact with each other, separating a por-

| tion of the strong acid produced as the final

product of the process, diluting and cooling

theremainder of the strongacid, and transfer-
ring the diluted and cooled product to the first

stage of the process, and utilizing the varia-

tion in the level of the diluted and cooled prod-

uct for governing the proportion of the strong

acid which is separated as final product.

4. The herein-described process of manu-
facturingsulfuricacid, which consists in caus-
ing liquid sulfurie acid and gaseous sulfuric
anhydrid to travel in contact with each other,
separating the strong acid produced into two
portions, one of which constitutes the final
produet, diluting and cooling the other por-
tion of the strong acid and then collecting the
product, transferring the said collected prod-
uet to the first stage of the process, and utiliz-
ing the variations in the level of the collected
product to control the relative amounts of the
two portions taken from the strong acid.

5. The herein-deseribed process of making
sulfuric acid, which consists in causing liquid
sulfuric acid and gaseous sulfuric anhydrid
to travel in contact with each other, diluting
and cooling a portion of the strong acid thus
produced,transferring and collecting,in readi-
ness for a return to the first stage of the proc-
ess, the diluted and cooled product thus ob-
tained, and utilizing the variations in the
level of the collected product to govern the
amount of cooled, diluted acid which is trans-
ferred to the collected body.

6. The herein-described process of making
sulfuric acid,which consists in causing liquid
sulfaric acid and gaseous sulfuric anhydrid
to travel in contact with each other, separat-
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ing the resulting strong acid into two por-
tions, one of which is the final produet, dilut-
ing and cooling the other portion of the strong
acid, collecting the cooled product, utilizing
the variations in the level of the collected,
cooled product, for-governing the proportion
of the two portions of the strong acid, trans-
ferring and again collecting the cooled, di-
Iuted aecid, as a supply-body, in readiness to
be returned to the first stage of the process,
and utilizing the variations in the level of the
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acid about to be returned to the first stage
of the process, for governing the transfer of
cooled acid to such supply-body.

In testimony whereof I have signed my 13

name to this specification in the presence of
two subseribing witnesses,

JOHN B. FRANCIS HERRESHOFF.

Witnesses:
JouN LOTKA,
EUGENE EBLE.




