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2,596,583 

ELECTROLYTC CELE, 

George Turner Meiklejohn, Runcern, England, as 
signor to Imperial Chemical Industries Limited, 
a corporation of Great Britain 
Application April 12, 1948, Serial No. 20,564 

In Great Britain April 21, 1947 
(C. 204-29) 5 Cairns. 

This invention relates to means of obtaining 
automatic and continuous adjustment of the in 
ter-electrode Space in electrolytic cells and in 
cludes electrolytic cells of the flowing mercury 
Cathode type comprising the said adjustment 
realS. 

It is well-known that the graphite anodes in 
flowing mercury cathode cells for the electrolysis 
of Solutions of alkali metal salts undergo a pro 
greSSive disintegration or Wear during the elec 
trolytic process, this wear being due to several 
physical and chemical causes the nature of which 
is imperfectly understood. The progressive dis 
integration of the anode, occurring principally 
at the Surface of that electrode which faces the 
mercury cathode, has the important consequence 
that the Space between the electrodes of the cell 
is enlarged with the result that, the path to be 
traversed by the current being increased, the 
efficiency of the cell is decreased. In order to 
maintain the cell in efficient operation, the inter 
electrode space must be constantly adjusted to 
a practical minimum size. A considerable nun 
ber of devices have been proposed for effecting 
the periodic adjustinent of the inter-electrode 
space in electrolytic cells. In an early form of 
cell, not of the flowing mercury cathode type, 
which is described in United States Patent No. 
468,880, the inter-electrode space is periodically 
adjustable, to compensate for anode disintegra 
tion, by a Screw and pillar arrangement which 
enables manual adjustment of the position of 
the anode relative to the cathode to be made 
While the gas-tightness of the cell is maintained 
by means of a liquid lute. Again, in United 
States Patent No. 2,104,678 there is described a 
means of adjusting anode height in a flowing 
mercury Cathode cell, which means comprise a 
Series of layers of fibrous material, located be 
tween the cover, to which the anodes are fixed, 
and the upper edges of the sides of the lower 
part of the cell; progressive periodic removal of 
layers of this fibrous material permitting the 
lowering of the anode. In United States Patent, 
No. 2,323,665 a means of adjustment is describes 
which comprises a vertically adjustable clamp 
On the Supporting rod of the anode above the 
cell cover and an open-sided laterally renovable 
Spacer or him located between the cover an a, 
claring) Supporting the Said clamp, gas-tightness 
Of the cell being maintained by a vertically ad 
justable Sealing means between the cell cover and 
the anore supporting rod. French Patent No. 
899,025 decribes yet another means by which the 
anode height above the mercury cathode is ad 
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justed, the said means comprising a framework 
carrying the anodes within the cell, the frame 
WCrk having its position determined by the 
manipulation of Screws above the cell cover. In 
a type of cell briefly noticed at pages eleven and 
fourteen of Report No. 816 of Field Inforination 
Agency Technical United States Group Control 
Council for Germany entitled "Horizontal Mer 
cury Chlorine Cell, I. C. Farbenindustrie, A. G.' 
and reported to have been in use at Gendorf, 
the position of the anodes in a fiowing cathode 
inercury cell is adjustable by means of the Sup 
porting conductor rods carrying the anodes, the 
Said rods passing through resilient sleeves in aper 
tures in the cell cover. Further, in the before 
rentioned Gendorf cell, the clearance between 
the mercury cathode and the graphite anode is 
prevented from becoming less than a predeter 
mined minimum by means of a series of flat 
heated glass pegs resting on the cell bottom and 
having stems which protrude into Vertical holes 
cut in the anode. The flat-headed Spacer pegs 
aforesaid do not carry the Weight of the cell 
anodes, but are limited in function Solely to en 
suring that the anode-cathode gap is not in 
advertently closed during anode height adjust 
ment and that the gap is readily restored to its 
predetermined size after the periodic alterations 
of anode height necessitated as a result of anode 
wear. All the foregoing means of anode adjust 
inent have the associated disadvantage that the 
adjustment is made periodically and not con 
tinuously so that the electrolytic cell operates 
with an average inter-electrode space greater 
than the minimum practical one, With the con 
sequence that the maximum practical efficiency 
of the cell cannot be realised. Further, except 
in the case of the German cell last mentioned, no 
precision of adjustment is possible. Finally, 
in none of the devices referred to in the fore 
going is the adjusting means automatic in its 
operation. 

Objects of the present invention are to overr 
come the disadvantages of internittent adjust 
inent of the inter-electrode space and lack of 
precision in the said adjustment, and to effect 
continuouly and automatically the regulation 
of the height of the anode above the mercury 
Cathode. 

I have found that the a justment of the inter 
electrode space in a flowing cathode type mer 
cury cell may be effected automatically and in a 
very convenient manner, without interfering in 
any way with the continuity of the electrolytic 
process, by making use of an electrode a SSembly 
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cor prising a mass of electrically conducting 
material, normally graphite, Substantially Sup 
ported within the cell by means of a series of 
relatively. Small bodies made of insulating ma 
terial and resting on the bottom of the cell and 
So shaped as to make edge-surface contact only 
with the masses constituting the supporting elec 
trode, which masses are modified in shape So that 
such edge-surface contact may be effected. The 
small supporting bodies aforesaid are made of a, 
material selected from the class consisting of 
ebonite, glass, glazed porcelain, granite and 
Synthetic resin. - - - - 

In a preferred form of my invention cylindrical 
holes penetrate the anodes Vertically and the 
Small supporting bodies are pegs having upwardly 
directed central stems of circular section two 
fifths of the diameter of the said holes into which 
they penetrate and bases in the form of trun 
cated cones the sloping sides of which make an 
angle of not less than 30° at their edge of con 
tact with the under-surface of the anode masses 
at the peripheries of the holes therein. The axes 
of the supporting bodies are perpendicular to the 
plane undersurface of the electrode. Further, 
the dimensions of the peg bases are so chosen 
that the apical angle of the entire coine is ap 
proximately i20°. Preferably the apical angle of 
the conical bodies is not less than 40° and not 
greater than 140°. The peg base in this pre 
ferred form of my invention may be modified so 
that its walls are vertical for a height of, say, 
one eighth of an inch from the bottom. Other 
modifications of supporting body bases will be 
described in what follows. The anode assembly 
just described may be used in a cell of the flow. 
ing mercury cathode type suitable for the elec 
trolysis of solutions of alkali metal chlorides and 
in which anodes of graphite are rigidly fixed to 
the cover, a flexible jointing or a lute of any con 
venient type between the cover and the lower part 
of the cell ensuring the gas-tightness of the ap 
paratus and permitting the cell cover together 
with the anodes to move downwards under grav 
ity, at such a rate that, as anode wear proceeds, 
the inter-electrode space is maintained approxi 
mately constant. After extensive experiments I 
have found that, when contact other than edge 
surface contact exists between the supporting 
bodies and the anodes, e.g. if the pegs have cylin 
drical heads making surface-surface contacts 
with the anodes, irregular anode wear takes place. 
The angle between the sloping side of the sup 
porting body and the under-surface of the anode 
in the form of the invention just mentioned and 
in the form about to be described, is not sharply 
critical; I have found, however, that any wide 
departure from a value of 30° for the contact 
angle results in the appearance of irregular anode 
wear near the edge of contact between the anode 
and the Supporting body. 

In another form of the invention the small 
Supporting bodies are in the form of wedges of 
triangular section and long in relation to their 
Width upon one edge of which wedges the plane 
under-face of the anode rests; alternatively, the 
anode masses may be provided with rectangular 
slots into each of which a portion of a support 
ing Wedge protrudes in such a way that the pe 
rimeter of the slot makes edge-surface contact 
with the sloping sides of the wedge. 
In yet another realisation of the invention the 

anode masses are not rigidly fixed to the cell 
cover but are connected by means of flexible con 
ductors to conductor rods passing through the cell 
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cover, which cover is rigidly secured to the lower 
part of the cell. 

I have observed that when I employ any inven 
tion using cones, truncated cones or truncated 
cones with upwardly extending central stems 
(pegs), in all of which a circular base rests On 
the cell botto: a, there is a slight tendency, espe 
cially when the said cell botton is ebonite lined, 
for the mercury to break on the downstream side 
of the circular bases of the anode-supporting 
bodies, with consequent exposure of the lining to 
the action of the chlorine dissolved in the elec 
trolyte. When the cell botton is of steel the 
fgregoing effect is practically absent. In order 
to prevent exposure of the cell botton by the 
streaming of the mercury round the bases of the 
- upporting bodies, the base of each. Sip 
porting body may be modified either by shaping 
it to conform with the convergent streaming lines 
of the fiowing mercury cathode round it, or by 
providing a channel or channels under it so that 
the mercury inay flow through the base which 
is maintained circular in for:l. in the latter 
modification of the supporting body base the 
channel or channels under the said base are set 
in the direction of fioW of the mercury cathode. 

In the case of wedge-shaped bodies the bases 
thereof ilay be boat-shaped in order to pel'Init 
the Smooth unbroken flow of the cathodic mercury 
roulind ther. 
The accorn panying drawings iiii State diagraria 

inatically aid by way of exampie exbodiments 
of the invention. 
in the said drawings: - 
Fig. is a Side elevation of Crie is trial of a logie 

Supporting body. - ... " 

Figure 2 is a top view of tiha Sipporting boy 
shown in Figure i. - - 

Figure 3 is a vertical section showing the anode 
supporting bodies of the form shown in Fig. 1 
in situ in the anode holes and resting on a cell . 
botton. 

Fig. 4 is a view froin above of the assembly 
shown in Fig. 3. 

Figure 5 is a side sectional view showing an 
electrolytic ceili incorporating the aiiode Suppoit 
ing members of this invention. 

In the figures similar parts bear similar refer 
ence raunbers. - 

iReferring now to the drawings, in Fig. 1 the 
base of the supporting body is surmounted by 
the central circular stem 2 which is convenienti 
of the order of four times the height of the base . 

In Fig. 2 the stem of each of the supporting 
bodies protrudes into a cylindrical hole 4 in the 
anode mass 3, the bases of the supporting bodies 
resting on the cell botton which carries the 
mercury cathode 6, betweein which and the anode 
3 flows the electrolyte 5. Fig. 3 shows one of 
many permissible arrangements of the cylindrical 
holes , , in the anode mass 3. 

In figure 5, one form of cell in which the new 
anode Supporting bodies of this invention are 
used is illustrated. The cell 8 consists of a trough 
shaped base 9 having a bottom provided with 
a plane upper surface 8 which supports the flow 
ing mercury cathode 6. Within the base 9 is the 
anode mass 3 supported above the mercury cath 
ode 6 by the conical-shaped bodies . A flexible 
Sealing diaphragn extends between the cell 
cover 2 and the base 9 sealing the cell and anode 
conducting rods 3 extend through the cover 2 
to the anode 3. - 
While in the foregoing I have described several 

enbodiments of my invention, it is to be under 
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stood that various modifications failing Within 
the scope of the appended claims will be evident 
to those skilled in the art. 
I claim: 
. In an electrolytic cell for the electrolysis of 

Solutions of alkali metal chlorides, having a plane 
bottom for supporting a flowing mercury cathode 
and flexible sealing reans between its cover and 
lower part, an anode assembly comprising blocks 
of graphite having a plane underSurface fixed to 
the cell cover and together therewith supported 
from below a short distance above said bottom 
by a plurality of Small bodies of conical shape 
having an apical angle greater than 40° and less 
than 140 made of rigid insulating material the 
Wertices of which protrude into cylindrical holes in 
the anode blocks in such a way that the periph 
eries of the said holes nake edge-surface contact 
only With the sloping sides of the conically-shaped 
bodies. 

2. in an electrolytic ceil of the owing ner 
cury cathode type for eletrolysis of alkali metal 
Salt solutions, having a plane Surface bottom to 
support, a base a fiowing mercury cathode, a 
cover, flexible sealing means between the cover 
and the base, an anode assembly of graphite 
masses having a plane undersurface fixed to the 
cell cover and together thereWittin Supported from 
beneath a short distance above said bottom by 
a plurality of relatively small bodies of electri 
cally insulating material which rest on the bot 
tom of the cell, said Small bodies being in the 
form of truncated cones having an apical angle 
greater than 40° and less than 140° provided with 
upwardly extending central stems which extend 
into cylindrical holes drilled into the under 
surface of said graphite masses, the peripheries 
of Said holes resting through edge-surface contact 
upon the sloping sides of Said cones. 

3. In an electirode assembly within an elec 
trolytic cell, a cell bottom having a plane upper 
Surface, an electrode of an electrically conduct 
ing material having a plane under surface sub 
Stantially parallel to Said upper Surface, a plu 
rality of Small bodies resting on the cell bottom 
and having the form of truncated cones having 
an apical angle greater than 40° and less than 
140, each cone having an upwardly directed 
Central stem of circular section protruding into 
a cylindrical hole cut in said electrode, the diam 
eter of the said stein being about two-fifths that 
of the diameter of the hole into which it pro 
trudes and the longitudinal axis of said stem be 
ing in Substantial alignment with the longitudinal 
axis of Said cylindrical hole, the periphery of said 
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holes making edge-surface contact With the slop 
ing sides of the truncated cones in Such a Way 
that the Weight of said electrode is substantially 
borne by the plurality of truncated conical bodies. 

4. In an electrolytic cell for the electrolysis 
of solutions of allkali metal chlorides, a cell base 
having a bottom with a Substantially plane upper 
Surface, a movable cover and an anode a SSembly 
comprising blocks of graphite having plane under 
surfaces substantially parallel to said bottom 
Surface rigidly fixed to said cover, Said anode 
assembly being supported a short distance above 
said botton by a plurality of Small conical-shaped 
bodies each having one axis perpendicular to 
the plane of said anode under surface, said bodies 
being Irade of electrically insulating material and 
having an apical angle greater than 40° and less 
than 14.0° With central circular upwardly extend 
ing stems, the upper parts of said Small bodies 
protruding into cylindricai holes in Said anode 
blocks in Such a way that the peripheries of said 
holes make edge-Surface contact only with the 
sloping sides of said Small bodies, said bodies 
resting upon said cell bottom. 

5. An electrolytic cell comprising a cell base 
having a botton With a plane upper Surface, a 
plurality of Small conical-shaped bodies of rigid 
insulating material in which the sloping sides of 
the bodies make an angle of between 40 and 140° 
With One another at their point of convergence 
and an electrode of electrically conducting ma 
terial having a plane under surface perpendicular 
to the axes of Said Small bodies, cylindrical holes 
extending into Said electrode froin the under Sur 
face thereof, the upper part of said Small bodies 
protruding into Said cylindrical holes with the 
peripheries of the holes in edge-surface contact 
With the sloping sides of said bodies, said bodies 
resting on the bottom of the cell so that these 
bodies bear substantially the entire weight of 
the electrode and Support, the electrode with the 
under Surface thereof Substantially parallel to 
the upper Surface of said cell bottom. 
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is gives try r E.g.:FEEE CSES (CTED 

the following reiserences are of record in the 
file of this patent: 

UNITED STATES PATENTS 
Nurnber Naile Date 

661,107 Sanders ------------ Nov. 6, 1900 
862,783 Allen -------------- Aug. 6, 1907 

1,073,559 Allen et al. -------- Sept. 16, 1913 
2,484,038 Booe --------------- Oct. 1, 1949 


