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1o all whom it may concerw: .

Beit known thatI, HERBERT H. Dow, a citi-
zen of the United States, and a resident of Mid-
land, county of Midland, State of Michigan,
have invented a new and useful Improvement
in Processes of Extracting Bromin from
Brine, of which the following is a specifica-
tion, the principle of the invention being
herein explained and the best mode in which
I have contemplated applying that principle,
so as to distinguish it from other inventions.

My invention consists in an improved proc-
ess for more completely extracting bromin
from natural bromid brines and the produc-
tion of a bromid nearly or entirely free from
chlorin.
steps hereinafter fully desecribed.

The annexed drawing and the following
description set forth in detail one mode of
carrying out the invention, such disclosed
means constituting but one of various ways
in whieh the principle of the invention may
be used.

In said annexed drawing is represented a

diagrammatic view of a form of apparatus

used in my improved process.

In said apparatus, A represents a brine-res-
ervoir of a main system, which reservoir is
supplied with brine from an auxiliary sys-
temn. These two Systems and their connec-
tion with each other will now be described.

The brine is permitted to flow from the said
reservoir A into an oxidizer B. The oxida-
tion may be accomplished by any one of va-
rious means explained in my reissued United
States Letters Patent No. 11,232. From the
oxidizer the brine flows into a series of blow-
out towers C, no special form of tower being
required, many formsof apparatus for bring-
ing liguids into contact with gases being fa-
miliar to technical chemists. Lunge-plate
columns or coke-towers are common exam-
ples of apparatus that may be employed for
this purpose.

Part of the brine from the reservoir A is
permitted to flow through a tailings-tower D,
which is connected by means of a gas-passage
d with the oxidizer B. The brine after pass-
ing through the tailings-tower is pumped by

zo any suitable means, such asa pump ¢, into a

Said process consists of a series of |

| blower P, as will presently

e

| purifier E, consisting of a series ot towers of

construction similar to that of the blow-out
towers and in which the gas may be brought
into intimate contact with the brine flowing
therethrough. |
From the purifier the brine is pumped
through a pipe B’ into the oxidizer B, so that
it is seen all of the brine from the reservoir
A ceventually passes through the oxidizer b.
A blower F forces a current of air through
the blow-out towers C, from whence 15 ema-
nates through a suitable duct G and passes
into the puarifiers E, which are connected with
each other by suitable ducts e. A dact H
leads from the purifying apparatus to a sec-
ond system of purifiers J of a construction
similar to that of purifiers K. Sald purifier
J is connected by means of a duct K with the
absorbers L, also of similar construction to
blow-out towers C. Said absorbers are con-
nected with the blower ¥, which forces air
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into the blow-out towers C, as shown. Itis

thus seen that a closed system of air circu-
lation is established, the above-described ap-
paratus constituting the malin system used
in my improved process. |

From the blow-out towers C the brine is
pumped into an oxidizer M of the auxiliary

75

system, from whence it flows into a system of

blow-out towers N of a construction similar
to that previously deseribed, and from which
the brine, which, as will be hereinafter fully
desceribed, has been almost completely di-
vested of bromin, flows into the waste..

An air-duet O leads from the blow-out tow-
ors and forms an exit for air, which is drawn
through such towers by means of exhaust-
be seen. Said
duct passes into a system of absorbers Q of &
construction similar to that previously de-
seribed in the main system. A connection is
also formed from the blower F to the absorb-

ers Q through the connection Z, in which 1s

located a regulating device z.
A second brine-reservor Ris connected with
said absorbers, the brine from such reservoir

flowing through said absorbers and from them
into the reservoir A of the maln system.

The oxidizer M is provided with a duct O’,

| which connects with the duct O. The ex-
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haust-blower P is connected, as shown, with |

the absorbers Q. Oxidizer M, blow-out tower
N, absorbers Q,and blower Pand their connec-
tions constitute the auvxiliary system of the
apparatus. |

In order to set free all of the bromin in the
brine as shown in the process deseribed in my

- reissued Letters Patent of the United States
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No. 11,232, dated April 12, 1892, it would be
necessary to overoxidize it—that is, oxidize
1t to such an extent that some free chlorin
exigts in the brine. The complete subsequent
blowing out of the bromin from the brine
would entail the simultaneous blowing out of

the chlorin present due to such overoxida-

tion, a condition which could not be allowed
to exist contemporarily with the economical
manufacture of bromid and bromates, as is
well understood. In order to recover prac-
tically allof thebromin from the brine treated,
with a contemporary expenditure of oxidizing
energy equivalentto the bromin content only,
my Improved process is carried out in the fol-
lowing manner: _

The brine on leaving the reservoir A, as
above stated, enters the oxidizer B, where it
18 oxidized sufficiently to set only part of the
contained bromin free, together with a cer-
tain amount of chlorin. Thebrine then leav-
Ing said oxidizer enters the blow-out towers
C, through which a current of air is forced

by the blower ¥, such air passing out of the |

blow-out towers laden with free bromin and
chlorin.
min and chlorin laden air enters the purifiers
H, through which, as previously described, is

flowing a supply of brine from the main reser- |

~ voir A, which has previously passed through
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the tailings-towerD. The bromin and echlorin
laden air passing through the purifiers E
comes into contact with the brine flowing
therethrough and is almost completely de-
pleted of free chlorin by the substitution of
the latter for the bromin in the bromid pres-
ent in the brine, the chlorin in the air being
thusutilized toliberate the bromin. Wehave
found in practice, however, that such chlorin
1S not completely absorbed from the air.
Thenearly-chlorin-free air coming from the
purifiers K passes through the second set of
purifiers J, through which a strong bromid
golution (provided from a suitable source,
such as the receptacle X) is caused to circu-
late, where the last trace of chlorin is re-
moved by the substitution of such chlorin
for the bromin in the bromid solution, such
bromin being liberated and passing out
through the duct K, together with the free
bromin previously formed. Such bromin-
laden air then passes into the absorbers L,
which may eontain any suitable material, the

latter being provided from a suitable source

of supply, such as the receptacle Y, which
will combine with the bromin, as explained
in my above-mentioned Letters Patent.

- As above described, the air after having
been depleted of its bromin in the absorbers

From the blow-out towers such bro--

|
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L is again blown through the blow-out tow-
ers C, the same process as before described
then being repeated in the main system.
The brine in the tailings-tower D is used
only to absorb the gases passing from the
main oxidizer-vent ¢, such gases consisting
mainly of bromin, formed by oxidation and
alr. The brine leaving this tower may con-
tain considerable free bromin and is thence
conducted to the purifier and blown out to
such a point that the amount of bromin in
the air and in this brine are in equilibrium.
The brine that leaves the main system from
the blow-out towers C contains some free

- bromin which has not been blown out by the

alr-current. It alsocontains some combined
bromin that was not oxidized in the main sys-
tem oxidizer B. In faect, it is necessary to
leave quite an amount of combined bromin in
the brine at this stage, as the bromin that is
blown out contains less echlorin if some bromid
bepresent. This brineafter beingdischarged
from the main system passes to the oxidizer
M inthe auxiliary system, where it is oxidized
to excess in order that all the combined
bromin may be converted into free bromin,
cklorin being set free by such oxidation, it
being practically impossible to set all the
bromin free without setting free some chlorin.
From said oxidizer M the brine then passes
through the blow-out towers N, where prac-
tically all the bromin is extracted with a con-
siderable proportion of chlorin. "Thisbromin
and chlorin laden air is then passed through
the air-duct O into and through the absorber
Q, where this chlorin and bromin are re-
moved by being absorbed by brine, as here-

Inafter explained, which passes therethrough

and 1s discharged into the reservoir A of the
main system. |

All natural brines that contain bromid are
extremely impure, in many cases containing
besides the chlorid of sodium, caleium, mag-
nesium, potassium, lithium, also carbonate
of iron. In other cases they contain dis-
solved hydrogen sulfid and also traces of
lodids, and as is well known oil is frequently
assoclated with brine in natural deposits.
By my improved process the brine is not
evaporated, is not even heated, but is worked
in the cold without any preliminary process
whatever for the bromin it may contain—an
obvious economical advantage. Any impu-

rities that have a reducing action on bromin

will of necessity have to be oxidized before
the bromin itself can beset free. It isthere-
fore of great economical value to oxidize as
far as possible with atmospheric air, and if
this oxidation is then supplemented by the
action of waste gases that contain traces of
chlorin or bromin a further economical ef-
fect will result. The greatimportance of the

feature will be understood when it is consid-
‘ered that natural brines contain in almost
every case very much less than one-tenth of
one per cent. of bromin, and hence an enor-
i} mous amount of brine must be handled in
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order to secure a limited amount of bromin, |

and if this brine, as pumped, contains only
traces of reducing material, and if such ma-
terial is not removed by such preliminary
oxidation such reducing material may con-
sume moreoxidizing energy than is consumed
in the extraction of the bromin itself after
such preliminary oxidation has taken place.
In other words, when the oxidation isconduct-
ed solely with chlorin or its equivalent and
not by air several times the amount of chlo-
rin may be consumed than would be the
chemical equivalent of the bromin produced.
Asthese bromid-containing brines are always
more or less impure, they are not adapted for
the manufacture of salt, and if salt be made
from such brines the impurities seriously
complicate the process and deleteriously ai-
fect the quality of the salt manufactured.
It is therefore very desirable to extract the
bromin without incurring the necessary ex-
pense which the manufacture of salt—that
is, the evaporation of the brine—involves.

By the described process bromin is extracted

without the production of salt, and hence
without the application of heat.

The hydrogen sulfid and other impurities
are not added or required for the express pur-
pose of absorbing chlorin, but are recessary
evils that originally exist in the brine, which
must be gotten rid of before free bromin can
oxist in the brine; but to the extent that they
absorb free bromin in the air with which 1t
it is blown they have value. I am therefor
able to use the natural brine as an absorbent
material in the towers Q. | |

The hydrogen-sulfid gas contained in the

‘natural brine, which flows into the absorbers

Q, will hence unite with the free bromin in
the echlorin and bromin laden air, which passes
therethrough from the blow-out towers N.
The natural-salt brines from the reservoir
R entering the top of the absorbing-towers Q
come into contact with air which, entering at
the bottom of such towers, has been, as will
presently be explained,made practically pure,
and hence more or less of the gases dissolved
in the brine will be removed. As the brine
descends a little lower the hydrogen sulfid
that has not been removed by the pure air,
aswell as any other substances capable of oxi-
dation by bromin and which have remained
in the brine, is attacked and destroyed by the
oxidizing action of the dilute bromin and
chlorin. As the brine descends still lower
and becomes free from reducing agents the
chlorin in the air will set some bromin free,
and the bromin itself, to a limited extent,
will become dissolved in the brine, the latter
passing to the main system, in which the bulk
of the bromin is set free and is blown out.
Such above-desceribed union of the hydrogen
sulfid and the bromin forms additional bro-
mid, which hence makes it subsequently nec-
essary to resort to additional oxidation in the

- oxidizers to recover such combined bromin,

S

to the amount of hydrogen sulfid present.
Such hydrogen sulfid is, however, blown out
to a greater or less extent by the air at the
top of absorber Q, and hence is partially re-
moved Dbefore it enters the oxidizing-towers
or the oxidizing zone of the auxiliary ab-
sorber. The amount of additional oxidation
required to set the bromin free which has
combined with the sulfid is hence greatly re-
duced. : | |
Carbon dioxid, which may be present in
the brine, is likewise removed, and is there-
fore prevented from retarding absorption in
the absorption - towers J when alkaline hy-

drate is used as an absorbent material to pro-

duce a bromid. - |

It is thus seen that the excess of oxidizing
agent in the form of chlorin gas which has
been necessarily expended in the auxiliary
oxidizer M in order to remove the last traces
of bromin is used to set free in the untreated

| brine the amount of bromin equivalent to the

excess of oxidizing agent employed, and I am

in this manner enabled to use again and again

such excess of oxidizing energy first supplied

to the system and, as before stated, to recover

practically all the bromin from the brine

treated. | |
It is evident that a second auxiliary sys-

tem might be added by taking the exhaust-

brine from the first auxiliary system, oxidiz-
ing and blowing it and absorbing the bromin
from the bromin-laden air in natural or un-
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oxidized brine, then subsequently substitut-

ing this brine for the natural-brine supply in

the auxiliarysystem, thus making what might
be called a ¢‘ triple-extraction ” system instead
of a compound system. Itisalsoevidentthat
the process might be carried to a fourth or
fifth stage. The compound system described
is, however, preferable.

"The use of the brine in the purifiers K, and
the consequent utilization of the bromid con-
tained therein for absorbing the chlorin, does
away with the necessity of employing a large
quantity of expensive alkaline bromid for
this purpose and prolongs the life of such
alkaline bromid as-is used in the purifiers J
by performing a large part of the work of ex-
tracting chlorin which would otherwise de-
volve upon such purifiers. |

Other modes of applying the principle of

my invention may be employed instead of the

one explained, change being made as regards
the steps herein disclosed, provided the step
or steps covered by any one of the following
claims be employed. | ,

I therefore particularly point out and dis-
tinetly claim as my invention—

1. The steps in the process of manufactur-
ing bromin from bromid-containing brines,
which consist in bringing unoxidized bromid-
containing brine into contact with air and
subsequently into contact with air containing
a free halogen. )

.

2. The steps in the process of manufactur-

such additional oxidation being proportional | ing bromin from bromid-containing brines,
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which consist in bringing unoxidized bromid- |

containing brine into contact with air and
qubsequently into contact with air containing
chlorin.

3. The stéps 1n the process of manufactur-

ing bromin from bromid-containing brines,
which consist in bringing nnoxidized bromld-
contalning brine mto contact with air and
Subsequent]y into contact with air containing
bromin and chlorin.

4. Thestepsin the processof extracting bro-
min from bromid-containing brines, whlch
consist in oxidizing the brmes shorb of the
bromid content, blowmﬂ' out the free bromin,
and then oxidizing the remaining brine to ex-
cess of the bromld content.

5. The step in the process of manufactur-
ing bromin, which consists in bringing unoxi-
dlzed bt'mmd containing brine into eont&eh
with air containing a free halogen which has
been liberated in &,uch process.

6. The step in the process of manufactur-
ing bromin, which consists in bringing unoxi-
dized broml.d containing brine into (,ontaet;
with air containing chlorin which has been
liberated in such process.

7. T'he step in the process of manufactur-

ing bromin, which consistsin bringing unoxi-

dlzed bromld containing brine into Lonbacb
with air containing chlm in and bromin which
have been libemted in such process.

8. In a process of extracting bromin from
bromid-containing brines, the method of re-

moving traces of chlomn from dilute bromin

and ehlorin mixtures, which consists in treat-

—
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ing said mixtures to contact with a natural
brine-containing bromid, and then to eontact
with a more concentrated bromid solution
comparatively free from chlorin.

J. The process of extracting bromin from
bromin-containing brines, which consists in
removing & portion of the bromin, subjecting
untreated bromid-containing brine to the ac-
tion of chlorin and bromin set free by excess-
ive oxidation of brine from which such por-
tion of the bromin has already been removed
whereby the amount of bromin in such un-
treated brine is increased and practically all
the brominin the prevmusly-omdlzed brineis
recovered.

10. The process of extracting bromin from
bromid-containing brines which consists in
oxidizing the brine, blowing ont the bromin
and chlorin so formed with air, treating the
bromin and chlorin laden air with br omld -con-
talning brive whereby most of such chlorin is
removed,subsequently absorbing the remain-
ing chlorin whereby chlorin-free air is ob-
tained, oxidizing the brine recovered from the
blawmw-oub process to excess and treating un-

| GXIdIZGd brine with the chlorin and bromm
| formed by such excessive oxidation whereby

the amount of bromid in such brine is in-
creased.
Signed by me this 5th day of December,
1900.
HERBERT H. DOW.
Attest:
H. BE. CROWELL,
A. E. MERKEL.
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