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ABSTRACT: In an alkali salt electrolysis operation by the
mercury process in which mercury recovered in a denuding
tower is recirculated with wash water through a return

passageway to return to an electrolysis vessel, a large portion
2 Claims, 5 Drawing Figs. of this mecury is thus returned to the electrolysis vessel, and
US. Clcnnevneee oo 204/220,  the remainder portion of the mercury, together with the wash
204/99,204/250!  water and mecury emulsion floating and flowing above it, un-
It Clleeeeeeo C01d 1/08'  dergo auxiliary recirculation back to the denuding toward.
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ALKALISALT ELECTROLYSIS BY MERCURY PROCESS
AND APPARATUS THEREFOR

BACKGROUND OF THE INVENTION

This invention relates generally to the field of the mercury
process (or amalgam process) and more particularly to im-
provements in salt electrolysis by the mercury process and to
new and improved apparatus thereof.

In general, the sodium amalgam, which is formed within a
mercury process, using a slat electrolysis bath, is separated
from the electrolyte and contaminants and then denuded in a
denuding tower to recover mercury, which is separated from
the caustic soda formed, washed with water, and then recircu-
lated by a pump to the electrolysis bath. In this process, a por-
tion of the mercury recovered in the denuding tower is
rendered into minute particles by the agitation of the pump
and becomes mixed with water or (and) contaminants, such as
graphite powder which is produced by disintegration of
denuding or decomposing granular graphite within the denud-
ing tower, to form a butterlike emulsion, which floats on the
surface of the mercury.

Ordinarily, this butterlike emulsion and the butterlike emul-
sion formed in the electrolysis bath by the intermixing of im-
purities such as magnesium salts and calcium salts within the
electrolyte and disintegrated particles from the graphite anode
with the mercury amalgam are collectively referred to as “-
mercury butter.” In the present disclosure, however, these two
emulsions are differentiated, the former being referred to as -
mercury emulsion,” and the latter being referred to as “amal-
gam butter.”

When the mercury emulsion enters the electrolysis bath ves-
sel, it is transformed into amalgam butter and produces vari-
ous deleterious effects with respect to the electrolytic process,
such as lowering of the electrical current efficiency and
generation of hydrogen. Accordingly, a common countermea-
sure practiced heretofore has been to place an underflow baf-
fle plate in the path of the mercury emulsion upstream from
the electrolysis vessel to cause only mercury to pass under and
past the baffle plate and flow to the electrolysis vessel, and to
remove by scooping from time to time the mercury emulsion
which collects on the upstream side of the baffle plate.

By this method, however, not only has there been the ncces-
sity of additional labor for scooping off the mercury emulsion,
but there has also been the difficulty of preventing the mercu-
ry emulsion which accumulates on the upstream side of the
baffle plate from being drawn and swept along with the mercu-
ry passing under the baffle plate and entering the electrolysis
vessel to become intermixed with the electrolyte.

SUMMARY OF THE INVENTICN

It is an object of the present invention to provide improve-
ments in alkali salt electrolysis operation by the mercury
process and apparatus therefor whereby the above stated dif-
ficulties can be avercome.

According to the present invention, briefly summarized,
there are provided a mercury process, salt electrolysis method
and apparatus in which, in the path of the mercury recovered
in the denuding tower and being sent by a pump to the elec-
trolytic bath vessel, most of this mercury is separated out, to
be sent to the electrolysis vessel, by an underflow baffle plate
(which may also constitute a part of the sidewall of the path in
some cases) having at the lower part thereof a mercury
passage for separating only mercury, while the contaminants,
such as mercury emulsion, floating in the path on the up-
stream side of the baffle plate are caused to overflow continu-
ously, together with a small quantity of mercury and wash
water, over an overflow weir provided in the path into an aux-
iliary mercury circulation path and sent to the denuding tower
thereby to prevent stagnant accumulation of mercury emul-
sion of the upstream side of the baffle plate and to thereby
prevent mercury passing under and past the baffle plate.

20

30

35

40

45

50

55

65

70

2
BRIEF DESCRIPTION OF THE DRAWINGS

The nature, principle, detains, and utility of the invention
will be more clearly apparent from the following detailed
description with respect to preferred embodiments of the in-
vention when considered in conjunction with the accompany-
ing drawings, in which like parts are designated by like
reference numerals.

In the drawings:

FIG. 1 is a diagrammatic plan view, with a part cut out for
foreshortening, showing one example of an electrolytic ap-
paratus embodying the invention;

FIG. 2 is a fragmentary, relatively enlarged perspective
view, with parts cut away and parts in section showing the
details of the part designated by Roman numeral Il in FIG. 1,

FIG. 3 is a diagrammatic plan view, with a part cut away,
showing another example of an electrolytic apparatus em-
bodying the invention;

FIG. 4 is a diagrammatic plan view, with a part cut out for
foreshortening, showing still another example of an elec-
trolytic apparatus embodying the invention; and

FIG. 5 is a fragmentary, relatively enlarged perspective
view, with parts cut away and parts in section, showing the
part designated by Roman numeral V in FIG. 4.

DETAILED DESCRIPTION OF THE INVENTION

In one embodiment of the invention as illustrated in FIG. §,
the principal part of the electrolytic apparatus is a salt elec-
trolytic bath vessel 1 having an entrance-pass electrolysis
chamber 2 and an exit-pass electrolysis chamber 3. Mercury
which has flowed through these electrolysis chambers and has
become a sodium amalgam passes through a gas baffle 4 and a
mercury baffle 5, thereby being separated from electrolyte
and amalgam butter, and then passes through an amalgam out-
let passageway 6 to enter a denuding tower 7. In the denuding
tower 7, denuding is accomplished, and, as caustic soda is
formed, mercury is recovered.

The mercury thus recovered passes through path or conduit
8, is pumped by a pump 9, and enters a mercury return
passageway 11, where the mercury is washed by wash water
supplied into the passageway 11 through a wash water inlet
10. Then, at a mercury underflow baffle 12, only mercury is
separated out and is recirculated to a mercury inlet
passageway 13 of the electrolysis vessel 1.

According to the present invention, an auxiliary circulation
path 15 connected through an overflow weir 14 to the mercu-
ry return passageway 11 is provided, and over this weir 14, as
shown in detail in FIG. 2, mercury emulsion 17 which would
otherwise accumulate in a stagnant state on the upstream side
of the mercury baffle 12 and wash water 18 together with a
small quantity of mercury 16 are caused to overflow and, flow-
ing through the path 15, enter the aforementioned amalgam
passageway 6 to recirculate to the denuding tower 7.

Thus, according to the invention, the labor required for
operation is reduced since there is no necessity for scooping
off accumulated mercury emulsion. Furthermore, there is no
loss of mercury which would inevitably occur in the refining of
the mercury emulsion if it were to be removed by scooping.

Another feature of this separation method and means is
that, since a small quantity of mercury 16, together with mer-
cury emulsion 17 and wash water 18, is constantly overflowing
over the weir 14, the surface part of the mercury on the up-
stream side of the baffle 12 is flowing continuously toward the
weir 14, and, therefore, even if there is a tendency of the
greater portion of the mercury which passes under and past
the baffle 12 to exert a pull on the mercury in the upper part,
the induced flow of or on the mercury surface acts as a barrier
whereby the mercury emulsion and wash water floating above
the mercury are prevented from accompanying the mercury
passing through the baffle 12. This mercury separation can be
made even more effective by constructing the baffle member
so that it forms a part of a sidewall of the passageway 11 and
is, therefore, parallel or nearly parallel to the mercury flow
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path. An example of such a construction is illustrated in FIG.
3

Mercury emulsion is not separated in the practice of the
present invention for the following reason. Since mercury
emulsion has a lower viscosity than amalgam butter containing
metallic salts such as magnesium salts and calcium salts, there
is no possibility of mercury emulsion clogging parts of the
denuding tower when it is introduced into the denuding tower.
Furthermore, since it is relatively easy to separate mercury out
of mercury emulsion, almost all of the emulsion is broken
down during its passage through the denuding tower, and mer-
cury is separated out.

- Most of the contaminants such as graphite particles formed
in the denuding tower have, even heretofore, been discharged
together with the caustic soda formed in the denuding tower
and have been removed by means such as filters. Accordingly,
contaminants such as graphite particles contained in the mer-
cury emulsion can also be discharged and removed together
with the caustic soda.

‘Furthermore, since the mercury emulsion is recirculated in
the aforedescribed manner by means of the auxiliary circula-
tion path 15 in accordance with the invention, there is no
necessity of being concerned with an increase to some extent
in the formation of mercury emulsion within the mercury
pump, and it has also become possible to reduce the quantity
of mercury accumulating in the pump by using a high-speed
pump.

A further feature of the invention is that all of the wash
water is recirculated to the denuding tower and used as amal-
gam denuding water, whereby a high recovery rate of caustic
soda is obtained.

_While the invention has been described above with respect
to an electrolytic bath vessel 1 with a doubled back electroly-
sis circuit (i.e., a 2-pass circuit) 2, 3 as illustrated in FIG. 1 and
auxiliary circulation path 15 confluently joining the amalgam
passageway 6, the present invention is not limited in applica-
tion to the mercury: circuit of such a specific organization.
That is, the invention can be applied with equal effectiveness
to the mercury circulation paths of many other apparatus or-
ganizations as, for example, a horizontal electrolysis vessel of
single-pass type which is being widely used or a long narrow

" electrolysis vessel as illustrated in FIG. 3 in which the flow is
transversely directed across the width of the vessel. Further-
more, the auxiliary circulation path may be connected directly
to the denuding tower.

In the apparatus illustrated in FIG. 3 and constituting
another example of embodiment of the invention, the mercury
which has flowed through an electrolysis chamber 21 in the
arrow direction and become an amalgam flows along a
passageway 22 and out of the vessel and, at a mercury un-
derflow baffle 23, is separated from the electrolyte and amal-
gam butter. The mercury amalgam thus separated enters a
passageway 24, where it confluently joins wash water, mercu-
ry emulsion, and other substances flowing into passageway 24
through an auxiliary circulation path 31 to enter a denuding
tower 25. Amalgam butter and other substances accumulating
on the upstream side of the mercury baffle 23 are removed by
a suitable method.

The resulting mercury leaving the denuding tower 25,
together with wash water supplied through an inlet 27, is
pumped by a pump 26 into a passageway 28 having a sidewall
which is partly formed by a mercury underflow baffle 29.

A weir 30 is provided at the downstream extremity of the
passageway 28, and matter overflowing this weir into the up-
stream end of the aforementioned auxiliary circulation path
31.

Most of the mercury flowing through passageway 28 passes
under and past the baffle 29 and enters a passageway 32 and,
passing therethrough, is recirculated to the electrolysis vessel
21. In this separation operation, a small portion of the mercu-
ry, together with mercury emulsion and wash water, is con-
stantly overflowing over the weir 30. The mercury flowing
through passageway 28 and arriving at the weir 30 has high
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kinetic energy, and the mercury at the upper part of this flow
which overflows over the weir 30 retains its kinetic energy.
Therefore, even when the main body of the mercury flows
under and past the baffle 29 at a high flowrate, the flow
thereabove is unaffected thereby and is not drawn and swept
into the flow under the baffle 29.

In the example apparatuses described above and illustrated
in FIGS. 1, 2, and 3, the mercury sent from the mercury pump
(9 or 26) through the return passageway (11 or 28) is
separated out by a mercury baffle (12 or 29) and, after first
entering 2 mercury supply passageway (13 or 32) outside of
the electrolysis vessel, is then sent therefrom into the electrol-
ysis vessel. However, it is also possible in some cases to use an
organization wherein a part of the mercury path on the
delivery side of the mercury pump serves additionally as a
mercury supply passageway at the inlet side of the electrolysis
vessel, this passageway adjoining and communicating with the

. electrolysis vesse! through a common sidewall constituting a

baffle plate therebetween and provided at its lower part with
one or more mercury separating openings, and an overflow
weir and an auxiliary circulation path are provided at the
downstream end of this mercury supply passageway. One ex-
ample of such an organization according to the invention is il-
lustrated in FIGS. 4 and §. i

In this example apparatus, the mercury amalgam which has
been formed in an electrolysis vessel §1-flows out through out-
let 52 into a passageway 53 and is separated from electrolyte
and amalgam butter at a mercury baffle §4. The mercury
amalgam thus separated flows through a passageway 55 to a
denuding tower §6. The mercury leaving the denuding tower
is pumped, together with wash water supplied through an inlet
57, by a pump 58 into a return passageway §9 having a
downstream part 60 which constitutes the above mentioned
mercury supply passageway.

This passageway 60 is parallely adjacent to the inlet side of
the electrolysis vessel 51 and has therewith a common sidewall
61 having along its lower part a large number of openings 62
for separating mercury through which the passageway 60
communicates with the interior of the elcctrolysis vessel §1.
Most of the mercury supplied through the passageway 60
passes through these openings 62 into the vessel 51.

A weir 63 is provided a cross the downstream end of the
passageway 60, and a small portion of the mercury flowing
along this passageway overflows, together with mercury emul-
sion and wash water floating thereabove, over this weir €3 to
fall into a chamber 64 and, passing through an auxiliary circu-
lation path 65 connected to this chamber 64, is recirculated
directly to the denuding tower 56.

It should be understood, of course, that the foregoing dis-
closure relates to only preferred embodiments of the invention
and that it is intended to cover all changes and modifications
of the examples of the invention herein chosen for the pur-
poses of the disclosure, which do not constitute departures
from the spirit and scope of the invention as set forth in the ap-
pended claims.

1. In an apparatus system for conducting an alkali salt elec-
trolysis by mercury process, which apparatus embodies an
electrolysis vessel (1) having sidewalls and portions constitut-
ing an inlet side and an outlet side; a denuding tower (7) hav-
ing inlet and outlet sides for receiving and exiting mercury and
related fluid flow media, and operable for denuding mercury
amalgam evolved in the process as received from said electrol-
ysis vessel (1) in order to recover mercury; conduit means
forming circulation passageways a portion of which connects
said vesse! (1) with said denuding tower, and for otherwise
conducting mercury and mercury amalgam and other related
fluid including mercury emulsion toward and away from said
vessel and tower; said conduit means also including a mercury
return passageway {11) operably connected to said vessel:
means (10) for introducing wash water into the system; and
pump means (9) for positively conveying said mercury
together with wash water through said system including
passage through said mercury return passageway (11) leading
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to said vessel (1); the improvement comprising in combina-

tion therewith: )

- a. a weir (12) disposed in a lower portion of said mercury
return passageway (11), so as to separate and help collect
a large amount of mercury within the lower portion of
said passageway (11), while permitting weir overflow of
relatively small amounts of the separated mercury
together with wash water and mercury emulsion fluid
flowing above said mercury responsive to a flow induced
by the pump means (9) to convey the mercury and amal-
gam fluid;

b. means (13) channeling said large amount of separated
mercury into said electrolysis vessel;

c. branch conduit means (15) constituting part of said con-
duit means, and forming an auxiliary mercury emulsion
circulation passageway for conducting the combined
smaller amounts of mercury, wash water and mercury
emulsion back to said denuding tower (7);

d. said auxiliary circulation passageway (15) intercon-
nected with said return passageway (11) adjacent said
weir (12) and connected with the input side of said tower
() :

e. said means (9) to convey the fluid mercury and mercury
amalgam include a high-speed circulating pump having
an input side and an output or delivery side, said pump in-
terposed between said tower (7) and vessel (1), at the
output side of said tower (1), and operably connected
with said mercury return passageway (11) preceding the
latter’s connection with said vessel (1);
said mercury return passageway (11) including a portion
downstream of said pump serving also as a mercury
supply passageway (60) at the inlet side of said vessel (1);
said latter-mentioned mercury supply passageway being
elongated and disposed to adjoin and communicate with a
sidewall of said electrolysis vessel (1) by means of a com-
mon wall portion which constitutes a baffle plate
therebetween, said baffle plate provided at its lower part
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with at least one mercury-separating opening; and

g. said apparatus further including an overflow weir (63)
disposed transversely to the elongated dircction of flow in
a lower portion of said latter mercury supply passageway
(60) at the downstream end beyond said mercury-
separating opening, and said auxiliary recirculation
passageway (15) of paragraphs (c) and (d) being con-
nected with the downstream end of said mercury supply
passageway (60) beyond said weir (63) in an arrange-
ment interconnecting it operatively back with said inlet
side of said tower (7).

2. For use in an apparatus system for conducting an alkali
salt electrolysis by mercury process, which apparatus com-
prises an electrolysis vessel and a denuding tower, each having
an inlet and outlet side, and said tower serving to denude mer-
cury amalgam evolved from said vessel to recover mercury;
conduit means connecting said vessel and tower in a fluid flow
circuit into which wash fluid media is introduced; and pump
means for imparting a positive flow to intermixed mercury and
wash media through the circuit, the improvement in the com-
bination of an electrolysis vessel having adjoined integrally
therewith an elongated tubular mercury supply passageway
adaptable to constitute a portion of said conduit means; said
mercury supply passageway and vessel having a common elon-
gated sidewall constituting a baffle plate therebetween at the
inlet side of said vessel, and which baffle plate is provided with
a series of mercury-separating openings along its lower part;
said mercury supply passageway further having at its
downstream end an overflow weir disposed transversely
thereacross so as to have a predetermined space thereabove
for predeterminable overflow of a mercury and wash flow
media; and said mercury supply passageway downstream of
said weir constituting at least an initial part of an auxiliary cir-
culation conduit adapted to be connected in the circuit to
recirculate the flow media operably back to said denuding
tower.



