
March 26, 1957 C. B. BROWN 2,786,810 
ANODES AND COVER OF ELECTROLYTIC CELLs 

Filed Sept. 9, 1952 3 Sheets-Sheet 1 

O2a2a222222222222 

e 

Verco 

  

  



March 26, 1957 C. B. BROWN 2,786,810 
ANODES AND COVER OF ELECTROLYTIC CELLS 

Filed Sept. 9, 1952 3. Sheets-Sheet 2 

FIG.2. 

S S 

3. 

2. 

8) N <2%3 

N2 
Y 

4 

3%.5% a O 33 S a 2 

2 
2 

N N 
2 2 

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  



March 26, 1957 2,786,810 C. B. BROWN 
ANODES AND COVER OF ELECTROLYTIC CELLS 

Filed Sept. 9, 1952 3 Sheets-Sheet 3 

~ . No. 

N 
???zzº&ZZZZZZZZZZZZZ) N 

F. G.75. 

INVENTor 

? N R] N 

N ?zzzzzzzzzzzzzzzzzzzzzzzzzzz!$ N N N N —————————~~~~——————————   

  

  



United States Patent Office 2,786,810 
Patented Mar. 26, 1957 

1. 

2,786,810 
ANODES AND COVER OF ELECTROLYTIC CELLS 
Collingwood Bruce Brown, Montreal, Quebec, Canada, 

assignor to Dominion Tar and Chemical Company, 
Montreal, Quebec, Canada, a corporation of Canada 
Application September 9, 1952, Serial No. 308,682 

3 Claims. (C. 204-219) 

This invention relates to an electrolytic cell for the 
manufacture of chlorine and in particular to an electro 
lytic cell having a flowing mercury cathode. 
Two types of electrolytic cells having mercury cathodes 

are in commercial operation at the present time. These 
are primarily devoted to the electrolysis of brine to pro 
duce chlorine, caustic soda and/or other sodium com 
pounds. The particular type of electrolytic cell with 
which my invention is concerned is one which has a flow 
ing mercury cathode of which there are several con 
mercial variations known as the Krebs cell, the De Nora 
cell, the Mathieson cell, etc. These cells consist of two 
parts: a primary cell in which the brine is electrolysed 
to produce chlorine and sodium amalgam, and a Sec 
ondary cell in which the amlgam is decomposed with water 
to produce aqueous caustic soda solution, hydrogen and 
mercury. My invention is concerned with the structure 
and operation of the primary cell. 
The primary cell in which the brine is electrolysed is 

a trough having a U-shaped cross section and inclined in 
a longitudinal direction to provide for the necessary flow 
of mercury and brine. Such troughs are made of some 
suitably resistant material. For example, some are made 
of concrete, others of steel lined with rubber or ceramic 
tile. Provision is made, usually, in the bottom of the 
trough, for an electrical connection to the flowing mer 
cury cathode. 
The anode assembly of such cells consists of graphite 

blocks suspended from the cover or top of the cell by 
means of stems, also made of graphite. These anodes 
are arranged in rows across the primary cell with the 
longitudinal axis of the block parallel to the longitudinal 
axis of the primary cell. The electrical connections to 
the anodes are made by means of clamps around the part 
of the stem which protrudes above the cover. The escape 
of the chlorine through the pores of the graphite stems 
is prevented by impregnating them with some suitable 
material. 
The cover to the cell, which is made of some suitable 

corrosion resistant material, in addition to serving as a 
holder for the anodes also serves as the chlorine collector. 
Usually this cover is mounted on the trough, i. e., bot 
tom part of the primary cell, in such a manner that it 
can be raised or lowered and so permit adjustment of 
the gap between the anode and cathode (called the elec 
trolysis gap) to any desired dimension. 
These electrolytic cells are operated in the following 

manner. Brine usually enters the primary cell at the 
higher end and flows beneath, around and over the anode 
blocks toward the lower end, co-currently with the mer 
cury, leaving a space beneath the cover for the collection 
of chlorine. When a voltage drop is applied across the 
cell between the graphite anode and the mercury cathode, 
chlorine and sodium amalgam are produced. The chlo 
rine rises to the top of the brine and is collected beneath 
the cover and eventually led away. The amalgam flows 
along the bottom of the primary cell to the secondary cell 
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or decomposer where it is converted by means of water 
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to sodium hydroxide solution, hydrogen, and mercury 
containing some residual amalgam which is returned to the 
primary cell. The electrolysed brine leaves the lower 
end of the cell, is brought back to strength by the addi 
tion of salt, treated for removal of impurities, and re 
cycled. 
While cells of this type operate reasonably well they, 

nevertheless, have several disadvantages. For instance, 
one disadvantage is that chlorine is evolved on the lower 
surface of the anode. This chlorine tends to form a layer 
of bubbles because the velocity of the brine in the elec 
trolysis gap is so low that the bubbles are not swept 
away. This layer of chlorine bubbles obstructs the pas 
sage of the current and requires a higher voltage in 
order to get the required quantity of current to flow. That 
the presence of bubbles hinders the flow of current is 
demonstrated by the fact that the anode block wears 
most at the outer edges probably due to greater flow of 
current (but possibly to a condition conductive to more 
rapid oxidation) and it is the outer edges from which 
the chlorine can escape most readily. Many attempts to 
facilitate and provide for the removal of these bubbles, 
such as holes or slots in the anode, have been tried 
with partial though not complete success. The chief dis 
advantages of the use of slots or holes are that (1) the 
effective area of the anode is reduced and (2) the con 
struction of the anode is more costly. 
Another disadvantage with anodes of the type used 

up to now is that of obtaining a satisfactory mechanical 
and electrical connection between the stem and the anode 
block. In order to keep the consumption of electric 
power as low as possible, it is necessary to keep the 
voltage drop across this connection as low as possible. 
The best methods used to date to achieve this involve ex 
pensive machining operations, as for instance in the De 
Nora cell where the stem and block are threaded and 
screwed together. 
A voltage drop is also present in the stem itself and 

in the clamp connection at the top. At present such 
voltage drops are kept to a minimum by increasing the 
cross section of the stem and using high pressures and 
corrosion resistant materials for the clamp, etc. But 
(electrical connections of this type are expensive and re 
quire considerable labour to install and maintain. 

Still another disadvantage of the type of anode assembly 
which is used today is that about half of the graphite is 
wasted. The anode block ultimately wears in a non-uni 
form manner to such a thickness that it can no longer be 
used safely or economically and must be discarded. The 
stem is usually used twice and then it is discarded. 
Another disadvantage of the cells which are used today 

is that there is insufficient mixing of the brine, i. e., the 
brine in the electrolysis gap does not become mixed with 
that flowing above and around the blocks. As a con 
Sequence the brine concentration in the electrolysis gap 
may often reach undesirably low levels, particularly at 
the exit end of the cell. 
Many of these disadvatages are overcome by my in 

vention. This is achieved by placing graphite blocks 
parallel to each other with their longitudinal axes at 
right angles to the longitudinal axis of the primary cell. 
These blocks extend from one side of the cell to the 
other and are supported on two or more spacer strips 
extending along the bottom of the primary cell. The 
thickness of these strips provides the required gap be 
tween the anode and the cathode. Between adjacent 
anode blocks is a narrow space to permit the escape of 
chlorine. Over each space gap is a hood to collect the 
chlorine. The anodes, which are coated on their upper 
Surface with some suitable sealing material to prevent the 
escape of chlorine through the pores of the graphite, to 
gether with the hoods form the cover of the cell. The 
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anodes are so disposed in the primary cell that the brine 
is prevented from flowing above and around the anodes, 
but is caused to flow only in the electrolysis gap, i.e., the 
gap between the anode and the cathode. As a conse 
quence the brine flows through the electrolysis gap at a 
much greater velocity. 
As the anode wears away on its under surface, the 

electrolysis gap is adjusted by periodically removing the 
anode and machining the under side so that it is once 
again a level smooth surface. 
My invention can be more fully appreciated and un 

derstood by a study of a particular embodiment. Such 
an embodiment is shown in the drawings; Fig. 1 is a plan 
of my new electrolytic cell; Fig. 2 is a section along the 
longitudinal axis; Fig. 3 is a section across the cell. 
The primary cell consists of an elongated trough 1 hav 

ing a flat U-shaped cross section made of steel, the walls 
of which are lined with rubber. This trough is gently 
inclined in a longitudinal direction. At the higher end 
of the primary cell is a mercury inlet 2 and a brine in 
let 3; at the lower end is a brine outlet 4 and an amalgam 
outlet 5 leading to the secondary cell 6. The graphite 
anodes 7 which serve as part of the cover of the primary 
cell are placed in the cell parallel to each other with 
their longitudinal axes at right angles to the longitudinal 
axis of the primary cell. These anodes extend to each 
side of the primary cell. Between adjacent anodes is 
a space 8 to perinit the escape of chlorine from beneath 
the anode. Along each anode in a shallow groove is 
a copper distributor cable 9 enclosed in lead ié). This 
cable is attached by means of cable connectors 1 to 
the cell distribution busbar i2. The spacers 8 between 
the anodes are covered throughout their length by hoods 
13 which are supported by the anodes 7. These hoods 
13 are connected individually by take-offs 14 to the 
chlorine collector header 15. The anodes 7 are sup 
ported on strips of hard rubber 6 running the full length 
of the cell. The strips 16 serve to support the anodes 
at the requisite distance from the mercury cathode 17. 
The space 8 between the anode 7 and the cathode 17 
is filled wtih brine, the level of which in the cell is indi 
cated by 9. The space between the ends of the anodes 
7, the hoods 3, and the wall of the cell are sealed with 
putty as shown at 28. Similarly, the joints between the 
hoods 13 and the anodes 7 are sealed with putty as 
Shown at 2. Each graphite anode 7 is grooved longi 
tudinally along each side as shown at 22 to receive the 
hood 13. The upper surface of the anodes is coated with 
a sealing material 23 to prevent the escape of chlorine 
through the pores of the anodes. 
The advantages of my invention are many. 
1. The usual cover is eliminated thereby reducing 

capital and maintenance costs. 
2. The elimination of the stem and connections to the 

a node block results in a reduction in voltage loss and 
graphite consumption. The carbon consumption is re 
duced by having a greater proportion of the graphite 
available for use in electrolysis. The voltage loss is re 
duced by eliminating one connection and shortening the 
path of the current through the graphite. 

3. With little or no increase in the quantity of brine 
fed to the cell, the velocity of the brine in the electro 
lysis gap is increased several times. In any case, it is in 
creased sufficiently to sweep away the chlorine bubbles 
from the under-Surface of the anode. The sweeping away 
of the bubbles effects a considerable reduction in the 

20 

2 5 

30 

3 5 

40 

2,786,810 
4. 

from the cell and the concentration of sodium in the 
mercury stream is more uniform. 

6. The assembling and dismantling of this new primary 
cell can be more easily accomplished than is possible 
with present cells. 

It is obvious that while the above is a preferred form 
of my invention, there are many variations which it 
could take without departing from the spirit of my in 
vention. 

For instance, the hoods for collecting the chlorine may 
have a variety of shapes. In cross section they might 
have the shape of an inverted V or of a semi-circle. In 
addition if desired a single hood may be made to cover 
Several of the spaces between the anodes. The chlorine 
hoods could also be made to cover one anode block 
only; be grouted, Sealed or gasketed to that block; and 
Sealed or gasketed to each other to contain the chlorine. 
Furthermore these hoods may be constructed of any one 
of a vareity of corrosion resistant materials, such as, con 
Crete, rubber lined steel, glass lined steel, etc. The 
chlorine collection hoods could also be eliminated by 
using a specially extruded and/or machined graphite sec 
tion as combined anode and hood. 
The electrical connections need not take the precise 

form shown in the particular description, but may be 
made in a variety of ways without departing from the 
Spirit of my invention. For example, the electrical con 
nections might be made by means of prongs from a cop 
per busbar extending into holes in the graphite blocks or 
by clamping the connections around a raised extruded 
portion. 

It is also possible without departing from the spirit 
of my invention to have the strips which support the 
anodes made of concrete or porcelain as an integral part 
of the primary cell. 
The Sealing material used on the upper surface of the 

anodes to prevent the escape of chlorine may be one 
of a variety of materials, such as, pitch, asphalt, rubber, 
Wax, etc. 

Having thus described my invention, I claim: 
1. An electrolytic cell comprising an elongated trough 

of U-shaped cross section, inclined in a longitudinal di 
rection to provide for the flow of mercury cathode and 
electrolyte; electrical connections to said flowing mercury 
cathode; an anode assembly serving as cell cover, said 
anode assembly comprising graphite blocks disposed 
parallel to each other with their longitudinal axes at 
right angles to the longitudinal axis of the cell, narrow 
gaps between adjacent blocks for the removal of chlorine 
therethrough and concrete hoods in gas-tight relation to 
adjoining blocks forming an enclosed space above each 
of said gaps for receiving the chlorine, said graphite 
blocks being supported above the cathode by means of 
hard rubber strips resting on the bottom of the trough 
and so arranged that substantially the whole of the under 
surface of said graphite blocks is in contact with the 
electrolyte, the exterior surface of said graphite blocks 

: opposite to said under surface being coated with a chlorine 

voltage drop across the electrolysis gap. This permits 
operation of the electrolytic cell at a lower voltage with 
the same current, or at a higher current with the same 
voltage. 

4. With the entire quantity of brine in the electrolysis 
gap, the concentration of the brine throughout the cell is 
more uniform permitting operation at a lower voltage. 

5. With the brine velocity equal to or greater than 

impervious composition, said exterior surface of each of 
said graphite blocks having a shallow groove along its 
length for receiving electrical conducting means; metal 
lic conductors for supplying electric current enclosed in 
said grooves, sealed and protected against corrosion. 

2. An electrolytic cell comprising an elognated trough 
of U-shaped cross section, inclined in a longitudinal di 
rection to provide for the flow of mercury cathode and 
electrolyte; electrical connections to said flowing mercury 
cathode; an anode assembly serving as cell cover, said 
anode assembly comprising graphite blocks disposed 
parallel to each other across the cell, narrow gaps between 
adjacent blocks for the removal of chlorine therethrough 
and chlorine receiving hoods along each of said gaps 
forming an enclosed space thereabove, said hoods being 
maintained in gas-tight relationship with adjoining blocks 

that of the nercury, the debris is more readily removed 75 by means of a chlorine impervious composition applied 
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along the edges of contact with the blocks, said blocks 
being supported above the cathode by means of spacers 
resting on the bottom of said trough and so arranged 
that substantially the whole of the under surface of said 
blocks is in contact with the electrolyte, the exterior 
surface of said blocks opposite to said under surface 
being coated with a chlorine impervious composition; 
and means for conducting electricity to individual anode 
blocks. 

3. An electrolytic cell comprising an elongated trough 
of U-shaped cross section, inclined in a longitudinal direc 
tion to provide for the flow of mercury cathode and 
electrolyte; electrical connections to said flowing mercury 
cathode; an anode assembly serving as cell cover, said 
anode assembly comprising graphite blocks disposed 
parallel to each other with their longitudinal axes at 
right angles to the longitudinal axis of the cell, narrow 
gaps between adjacent blocks for the removal of chlorine 
therethrough and hoods extending the full length of each 
gap forming an enclosed space thereabove, said hoods 
being maintained in gas-tight relationship with adjoining 
blocks by means of a chlorine impervious composition 
applied along the edges of contact with the blocks, said 
blocks being supported above the cathode by means of 
spacers resting on the bottom of said trough and so ar 
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ranged that substantially the whole of the under surface 
of said blocks is in contact with the electrolyte, the ex 
terior surface of said graphite blocks opposite to said 
under surface being coated with a chlorine impervious 
composition; and means for conducting electricity to 
individual anode blocks. 
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