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- To all whom it may concern :

Be it known that I, EDWARD OLARK of
Brooklyn, in the count,y of Kings and Smte
of New York, have invented a new and Im-
proved Method and Apparatus for Recovering

~Sulpharie Acid from Sludge-Acid,. of which
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the following is a speclﬁca,tlon

‘The drawing is a sectional elev &thIl of the
lmprovement

The object of this invention is to furnish an
apparatus for recovering the Sulphurm acid
from the sludge-acid from oll-refineries in such
a manner as to prevent any unpleasant or un-
healthy odors from escaping, aud at the same

time obtain a sulphuric acid sufficiently puare i

for use in manufacturing supel phosphates and
analogous uses. . .

My lnventlon consists, mainly, in combining
two consecutive steps or operations, to WIt
First, passinginto the sludge-acid steam, whlch
bubbles up through the mass in direct contact
therewith, and which effects the results of soft-
ening the mass and increasing its flnidity, stir-
ring or agitating it, and separating the sul-
phurie acid from the tar with the evolution of
sulphurous-acid fumes and other offensive
odors; and,secondly, creating a partial vacuum
above the mass by an induced draft, whereby

~ the offensive gases, which have a tendeucy to
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creep through the crevices of the vessel, are
carried off and disposed of, whereby, also, the
mechanical agitation of the mass is facilitated
by a reduection of -the pressure abm"e the sur-
face of the same.

- My invention also consmts 1n the peculiar
construction and arrangement of the apparatus
for carrying out this process, as hereinafter
more fully described.

In the drawing, A represents a steam-boiler,
from the dome or steam- -space of which a p1pe
B, leads to the separating-tank C. This pipe
B enters the upper end of the tank C and de-
scends nearly to the bottom of the said tank,
where it connects with the inner ends of a num-

ber of radiating pipes, D, from the open outer
ends of which the steam escapes into the tank

C and rises through the sludge-acid contained

in said tank. This sludge-acid is taken as it
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comes from the refinery, and is poured or
pumped into the tank C, and as the steam

rises through it the tar 1s boftened and made |

separate the acid from the tar.

| more fluid, and rlsmg t0 the top 1s drawn oﬁ'

through the faucet K, while the sulphurie acid,
by reason of its aﬁimt‘;f for water, nnites. Wlth

or associates with itself a part of the water of 55

the steam and sinks to the bottom of the tank
C and passes off through the pipe I into the

~cooling-tank G.

It will thus be seen that the combined effect
of the heat, agitation, and affinity of the acid
for the water of the steam serves to quickly
In the activity
of this process of separation, however, fumes

in considerable volumes are given off, which

are of such an 1nsidious character as to creep
through the crevices of the vessel, and are so
strongly offensive as to render the process in-
tolerable to the community. These fumes con-

sistof sulphurous acid, or sulphuric acid partly

reduced by the associated hydrocarbon, which
pungent fumes are mixed with others of an
organic character.
carry thesefumes to the furnace and burn them
but this will not effectually dispose of them.
In my process I draw them off with an ip-

duced current, producing above the level of

the mass in the separating-vessel a partial
vacuum, which prevents the fames from creep-
ing out of the crevices in the top of the ves-
sel, and causes, on the contrary, an inward

It has been proposed to
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drafb of alr, a8 shown by the arrows,in the top

of vessel C This partial vacuum serves also
the good purpose of facilitating the agitation
of the mass by reducing the pressure above
1t. For creating this blast and carrying away
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these fumes a trunk, M, leads out from the top -

of the vessel G and down into trough, N,
and in the lower part of this trunk M, 1 place
a steam-blower, P, communicating with a pipe,
O, which receives its steam from the bmler

through pipe L or directly from the boiler, as

may be most convenient.

I prefer to use a steam-blower in contradis-
tinetion to a fan or other mechanical blower,
because as the sulphurous-acid gas passes out
mixed with the steam the said gas dissolves
in the condensations of the steam and becomes
heavy or deadened and falls to the ground,
even if liberatedin this state, and does not ﬂy

about and permde the air in rareﬁecl gaseous

form.
To further reduce the posmbﬂltv of the es-

go .
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cape of these offensive fumes, 1 place at an |

elevated point a water-tank, Q, from which a
pipe, R, descends, and terminates in a rose-

_Sprmkler, S, ON the trough N; and, again, I

arrange a Vertlcal tube, T, 80 as to communi-
cate with the trough at rlght angles, and 1nto
this tube I shower a spray of water from the

- tank @ by another rose-sprinkler, V. Instead

IO
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of these latter devices, however, 1 may run
the outer end of the tmugh N 1111:0 the creek,
dock, or canal, and allow its end to dip beneath

"the Watel

As the more or less purified sulphurie acid
passes out through the pipe F into the tank
G and becomes cool, any tar which may still

- remailn in it rises to the top and 1s dipped out
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as 1t accumulates. The pure acid flows from
the lower part of the tank G through the pipe
H into the collecting-tank I. IFrom the col-
lecting-tank I a pipe, J, leads up to the up-
per part of the acid- 1ecewmg tank K. The
lower end of the pipe J is branched, and the

“open ends of its branch pipes extend nearly

to the bottom of the collecting-tank I. With
the pipe J, at the point where its branches

unite with 1t, 1s connected the end of a steam-

pipe, L, leading from the dome or steam-space

~of the boiler A, to introduce a jet of steam,

which acts as an injector and causes the acid
to rise through the pipe J into the tank K,
whence the acid is drawn off for use or into

carboys, as desired.

The tanks C G I K are lined with lead to
prevent corrosion.

upon a platform, where it hardens, and can
then be broken up and used as fuel for the
boiler-furnace, or it may be received into bar-
rels when not required for immediate use.
What 1 claim as new is—
1. The process herein described of recover-

- 1ng sulphuric acid from the sludge-acid of oil-
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refineries and disposing of the offensive odors,
which consists in exhausting by an induced
blast the vapors arising from the sludge-acid
while being agitated by the direct contact of
steam, substantially as described.

2. The process herein described of recover-
ing sulphuric acid from the sludge-acid of oil-

refineries and disposing of the offensive odors, !

The tar from the faucet L may be received

steam - blast the vapors arising from the
sludge-acid while the latter is being agitated

by the direct contact of steam, substantlally

as described.

which consists in exha,ustmg by an. mdueed :
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3. The combination of the tank C, having an

outlet for the tar near the top and an outlet

for the sulphuri¢ acid near the bottom, with

the Doiler A and steam-pipe B, terminating 1n
open steam-pipes in the bottom of said tank,
a discharge-trunk for the gases opening into

| the top of the tank, and a steam-blower located

in sald discharge- trunk, as and for the pur-
pose described.

4, An apparatus for recovering sulphumc
acid from sludge-acid, constructed substan-
tially as herein shown and described, consist-
ing of the steam-boiler A, the separating-tank
C, having faucet E and discharge-pipe I, the
cooling-tank G, having discharge-pipe H, the
collecting-tank I, having discharge - pipe J,
the acid-receiving tank K, the steam-pipes B
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L, the tube and trough M N, having upright |

tube T, the steam-pipe O havmg steam-blower
P, and the water- -pipes R V and sprinklers S
U as set forth.

5. In an appamtus for 1ecoveung sulphurie
acid from sludge-acid, the combination, with
a steam-boiler, A, of the separating-vat C,
having the dlschargmg fancet E and acid- dlS-
charging pipe I, the cooling-tank G, having
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discharge-pipe H the collecting-tank 1 ,having

dlsch&uge -pipe J the acid-receiving {ank K,
and the steam- plpes B L, whereby the acid IS
separated from the tar, as set forth.

6. In an apparatus for recovering sulphuric
acid from sludge-acid, the combination, with

the steam-boiler A :md pipe B, the separatin o- “

tank C, and the water-tank Q, of the tube M,
the tr Oth N, the upright tube T, .the steam
pipe O, havin, o steam-blower P, and the water-
pipes R V, and sprinklers S U, substantially

as herein shown and deserlbed whereby the

sulphurous-acid gasis condenc:ed and rendered
odorless, as set forth.

EDWARD CLARK.

Witnesges:
JAMES T. GRAHAM

C. SEDGWICK.
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