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END PRESSURE PLATE FOR 
ELECTROLYSERS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 61/777,476 filed Mar. 12, 2013. The entire 
disclosure of the above application is incorporated herein by 
reference. 

FIELD OF THE INVENTION 

The present invention relates to the design of end pressure 
plates for electrolyser stacks and electrolyser modules oper 
ating at elevated pressures. 

BACKGROUND OF THE INVENTION 

Electrolysers use electricity to transform reactant chemi 
cals to desired product chemicals through electrochemical 
reactions, i.e., reactions that occur at electrodes that are in 
contact with an electrolyte. Water electrolysers, which pro 
duce hydrogen and oxygen from water and electricity, are the 
most common type of electrolyser used for production of 
gaseous hydrogen as the main product. The most common 
types of commercial water electrolysers are alkaline water 
electrolysers (AWE) and polymer electrolyte membrane 
(PEM) water electrolysers. 
As used herein, the terms “cell”, “electrolysis cell” and 

equivalent variations thereof refer to a structure comprising a 
cathode half cell and an anode half cell. 

Also as used herein, the terms “electrolyser cell stack”, 
“electrolyser stack”, “stack”, or equivalent variations thereof 
refer to structures used for practical (commercial) electroly 
sers such as water electrolysers comprising multiple cells, in 
which the cells typically are electrically connected in series 
(although designs using cells connected in parallel and/or 
series also are known), with bipolar plates physically sepa 
rating but providing electrical communication between adja 
cent cells. The term “electrolyser module” refers to the com 
bination of an electrolyser stack and gas-liquid separation 
spaces in the same structure, which typically is of the filter 
press type. Further, the term “electrolyser module” as used 
herein may refer to an alkaline electrolyser module or a PEM 
electrolyser module. We previously disclosed designs for an 
alkaline water electrolyser module in U.S. Pat. No. 8,308, 
917, and for a PEM water electrolyser module in US 2011/ 
0042228, both of which are incorporated herein by reference. 
As used herein, the term “structural plate” refers to a body 

having a sidewall extending between opposite end faces with 
a half cell chamber opening, and in the case of an electrolyser 
module, additionally at least one degassing chamber opening 
extending through the structural plate between the opposite 
end faces. An electrolyser stack or an electrolyser module 
typically is constructed using a series of structural plates to 
define alternately cathode and anode half cell chambers, fluid 
flow passages, and in the case of an electrolyser module, at 
least one degassing chamber, and respective gas-liquid flow 
passages and respective degassed liquid flow passages 
extending between the one or more degassing chambers and 
the corresponding half cell chambers. The structural plates 
are arranged in face to face juxtaposition between opposite 
end pressure plates, optionally with at least one intermediate 
pressure plate interspersed between the structural plates 
along a length of the electrolyser stack or electrolyser mod 
ule, to form a filter press type structure with structural plates 
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2 
stacked in the interior of the assembly between end pressure 
plates. The structural plates also hold functional components, 
which may include, for example, cathodes, anodes, separator 
membranes, current collectors, and bipolar plates, in their 
appropriate spatial positions and arrangement. The end pres 
sure plates provide compression of the filter press type struc 
ture and enable pressure retention. 

Generally contemplated operating pressures of electroly 
ser modules and electrolyser stacks lie between atmospheric 
pressure and 30 barg, and more typically up to 10 barg, 
depending on the application requirements. Older electroly 
ser stack designs utilize steel structural plates, which enable 
operationatelevated pressures, e.g., 30 barg, but present other 
challenges, such as very high weight, the need for electrical 
insulation, and potential for corrosion. Modern, “advanced” 
electrolyser stack and electrolyser module designs utilize 
structural plates made of polymeric materials, which are elec 
trically insulating, corrosion resistant, and their light weight 
enables pre-assembled packaged formats, even for high out 
put capacity units. However, typically, end pressure plates 
have remained essentially massive metal end flanges, even in 
“advanced” designs, the design approach being to control 
deflection, with very low stresses in the plates. This may be 
tolerable for smaller capacity units, but for larger capacity 
units, the end pressure plates become overly massive, 
extremely heavy, and very costly, particularly for operation at 
elevated pressure, since the end pressure plates must remain 
flat and without deflection for functionality. Welded assem 
blies can be added to stiffen end pressure plates and mitigate 
deflection, but the welded assemblies add further to weight, 
size, manufacturability, and especially, cost. Conventional 
massive end pressure plates are described in, for example, 
U.S. Pat. No. 8,308.917 (feature 11), US 2011/0042228 (fea 
ture 11), U.S. Pat. No. 5,139,635 (feature 12, “end flanges), 
U.S. Pat. No. 4,758,322 (features 404, 405, “covers”), and 
U.S. Pat. No. 2,075,688 (features 28, 29, “heavy end plates”). 
US 2011/0024303 discloses a design utilizing a single end 

pressure plate, using a moving platen that is pressed against a 
stack of electrolyser plates, relative to a surrounding press 
structure that provides a fixed support so that the single mov 
ing platen can apply compressive force transversely to the 
stacked plates via a compression member, to compress the 
stacked plates between opposite faces of the surrounding 
press structure. Drawbacks to this design are (i) a need to 
design the surrounding structure for specific numbers or 
lengths of stacked plates; (ii) uncertainty in the amount of 
compressive force to apply via the compression member, e.g., 
for any given operating pressure and temperature, and a need 
to check the amount of compressive force applied underther 
mal and/or pressure cycling. The ability of the design to 
mitigate deflection of the relatively thin plates seems ques 
tionable, especially for electrolysers with a large face area 
operating at higher pressures. A higher degree of inherent 
design robustness in terms of scalability and a passive, self 
regulating approach would be beneficial for practical opera 
tion. 

Thus, what is needed is a simple, lightweight, cost effec 
tive, self-regulating and scalable design approach for end 
pressure plates for electrolyser modules and electrolyser 
stacks, especially large-scale electrolyser modules and elec 
trolyser stacks that operate at higher pressures. 

SUMMARY 

An end pressure plate for an electrolyser stack or an elec 
trolysermodule comprising a load transfer plate for maintain 



US 9,404,190 B2 
3 

ing even pressure over the faces of a plurality of structural 
plates, and a backing plate for supporting load transferred 
from the load transfer plate. 
An electrolysermodule comprising a plurality of structural 

plates each having a sidewall extending between opposite end 
faces with a half cell chamber opening and at least two degas 
sing chamber openings extending through the structural plate 
between the opposite end faces. The structural plates are 
arranged in face to face juxtaposition between opposite end 
pressure plates. Each half cell chamber opening at least par 
tially houses electrolytic half cell components comprising at 
least an electrode, a bipolar plate in electrical communication 
with the electrode, and a membrane communicating with the 
electrode for providing ionic conduction. The structural 
plates and half cell components define an array of series 
connected electrolytic cells surmounted by at least one degas 
sing chamber. The structural plates define, at least when in 
face to face juxtaposition, passages for fluid flow inside the 
electrolyser module. The end pressure plates comprise a load 
transfer plate for maintaining even pressure over the faces of 
the structural plates, and a backing plate for supporting load 
transferred from the load transfer plate. 
An electrolyser stack comprising a plurality of structural 

plates each having a sidewall extending between opposite end 
faces with a half cell chamber opening, at least two header 
flow passage openings and at least one footer flow passage 
opening extending through the structural plates between said 
opposite end faces. The structural plates are arranged in face 
to face juxtaposition between opposite end pressure plates. 
Each half cell chamber opening at least partially houses elec 
trolytic half cell components, comprising at least an elec 
trode, a bipolar plate in electrical communication with the 
electrode, and a membrane communicating with the electrode 
for providing ionic conduction. The structural plates and half 
cell components define an array of series connected electro 
lytic cells. The structural plates define, at least when in face 
to-face juxtaposition, passages for fluid flow inside the elec 
trochemical cell stack. The end pressure plates comprise a 
load transfer plate for maintaining even pressure over the 
faces of the plurality of structural plates, and a backing plate 
for supporting load transferred from the load transfer plate. 

DESCRIPTION OF DRAWINGS 

Preferred embodiments of the present invention are 
described below with reference to the accompanying illustra 
tions in which: 

FIG. 1 is an exploded view of an end pressure plate show 
ing the arrangement and relative positions of the backing 
plate, the load transfer plate, and the conductor plate; 

FIG. 2 is a front elevation showing the interior-facing side 
of an assembled end pressure plate; 

FIGS. 3a and b are front elevations respectively showing 
the exterior-facing and interior-facing faces of an embodi 
ment of a load transfer plate; 

FIGS. 4a and b are front elevations respectively showing 
the exterior-facing and interior-facing faces of an embodi 
ment of a backing plate; 

FIGS. 5a and b are front elevations respectively showing 
the exterior-facing and interior-facing faces of another 
embodiment of a load transfer plate; 

FIGS. 6a and b are front elevations respectively showing 
the exterior-facing and interior-facing faces of another 
embodiment of a backing plate; 

FIG. 7 is a side section of an end pressure plate showing the 
arrangement and relative positions of the backing plate, the 
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4 
load transfer plate, and the conducting plate, as well as lugs 
for attaching electrical cables; 

FIG. 8 is a side section view of the outer portion of the end 
pressure plate, showing a pre-compression gap between the 
backing plate and the load transfer plate around the perimeter 
of the load transfer plate; 

FIG. 9 is an exploded view of about half of an alkaline 
electrolyser module in accordance with the present invention; 

FIG. 10 is an exploded view of about half of a PEM elec 
trolyser module in accordance with the present invention; 

FIGS. 11a and b are front elevations showing respectively 
the front face of an embodiment of a cathode and an anode 
structural plate for an electrolyser module in accordance with 
the present invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the present invention, as shown in FIGS. 1 and 2, an end 
pressure plate 100 for an electrolyser stack or an electrolyser 
module comprises a load transfer plate 1 for maintaining even 
pressure over the faces of stacked structural plates, and a 
backing plate 2 for supporting load transferred from the load 
transfer plate. An optional conductor plate 3 provides electri 
cal communication with the electrochemical cell portions of 
the electrolyser stack or electrolyser module. The end pres 
sure plates are used at either end of an electrolyser stack or 
electrolyser module to provide compression and pressure 
retention, in conjunction with a tie rod compression system. A 
critical aspect of this functionality is flatness of the end pres 
sure plate when the interior of the electrolyser stack or elec 
trolyser module is pressurized. Previous approaches used 
very thick and heavy end pressure plates and/or welded 
assemblies to prevent deflection at the centers of the end 
pressure plates. The present invention controls deflection, but 
maintains relatively light weight and better optimizes mate 
rial use. 
A preferred embodiment is shown in FIGS. 3a and b and 4a 

and b. FIGS. 3a and b respectively show the interior-facing 
and exterior-facing faces of a load transfer plate 1. The exte 
rior-facing face of the load transfer plate 1 (FIG. 3a) includes 
a shallow domed surface 4 which faces and is in contact with 
an opposing interior-facing face of the backing plate 2. The 
opposing interior-facing face of the load transfer plate (FIG. 
3b) is flat and is in contact with the opposing face of the 
adjacent of the plurality of stacked structural plates in the 
electrolyser stack or the electrolyser module. FIGS. 4a and b 
show the exterior-facing and interior-facing faces respec 
tively of the backing plate 2. As shown in FIG. 3a, the domed 
surface 4 may be truncated with a flat portion 5 for stable and 
predictable assembly, with a fillet 6 between the flat portion 5 
of the domed surface and the surrounding flat part of the same 
face of the load transfer plate 1. As the internal pressure of the 
electrolyser cell stack or electrolyser module increases, in 
each of the two end pressure plates 100, the load transfer plate 
1 is loaded and transfers load to the backing plate via its 
domed face. As the load increases, the backing plate 2 bends 
and the contact area between the plates spreads until, at maxi 
mum load, the juxtaposed face of the backing plate conforms 
to the opposing shallow domed face of the load transfer plate. 
Thus, the backing plates bend under the pressure load, but the 
load transfer plates remain flat and maintain continuous sup 
port over the juxtaposed faces of the end members of the 
plurality of stacked structural plates of the electrolyser stack 
or electrolyser module. The electrolyser stack or electrolyser 
module assembly is compressed and held together by a tie rod 
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compression system, with tie rods passing through the 
through holes 7 in the backing plates 2 (FIG. 4). 

Another preferred embodiment is shown in FIGS. 5a and b 
and 6a and b. In this embodiment, both sides of the load 
transfer plate 1 are flat (FIGS. 5a and 5b). The interior-facing 
face of the backing plate 2 (FIG. 6b) includes a shallow 
domed surface 4 which faces and is in contact with the oppos 
ing exterior-facing face of the load transfer plate (FIG. 5a). 
The exterior-facing face of the backing plate 2 (FIG. 6a) is 
flat. As shown in FIG. 6b, the domed surface 4 may be trun 
cated with a flat portion 5 for stable and predictable assembly, 
with a fillet 6 between the flat portion 5 of the domed surface 
and the surrounding flat part of the same face of the backing 
plate 2. As the internal pressure of the electrolyser cell stack 
or electrolyser module increases, in each of the two end 
pressure plates 100, the load transfer plate 1 is loaded and 
transfers load to the backing plate 2 via the domed face 4 of 
the backing plate 2. As the load increases, the backing plate 2 
bends and the contact area between the plates spreads until, at 
maximum load, the juxtaposed face of the backing plate 2 
flattens and conforms to the opposing face of the load transfer 
plate 1. Thus, the backing plates 2 bend under the pressure 
load, but the load transfer plates 1 remain flat and maintain 
continuous support over the juxtaposed faces of the end mem 
bers of the plurality of stacked structural plates of the elec 
trolyser stack or electrolyser module. The electrolyser stack 
or electrolyser module assembly is compressed and held 
together by a tie rod compression system, with tie rods pass 
ing through the through holes 7 in the backing plates 2 (FIG. 
6). 

Other embodiments of the end pressure plate 100 also can 
be considered; for example, the opposing faces of the load 
transfer plate 1 and the backing plate 2 can both include a 
domed surface. The load transfer plate 1 could comprise the 
embodiment shown in FIGS. 3a and b, and the backing plate 
could comprise the embodiment shown in FIGS. 6a and b. 
Each of the domed surfaces 4 may be truncated with a flat 
portion 5 for stable and predictable assembly, with a fillet 6 
between the domed surface 5 and the surrounding surface of 
the load transfer plate 1 or the backing plate 2. The flat 
portions 5 of the respective domed surfaces 4 of the interior 
facing face of the backing plate 2 and of the exterior-facing 
face of the load-transfer plate 1 would be in face-to-face 
opposition. 
End pressure plates 100 can be made of metal, plated metal 

or coated metal, e.g., one or more of steel, stainless steel, 
nickel-plated steel, nickel-plated stainless steel, nickel and 
nickel alloy. The term “metal” is to be understood to include 
metals and metal alloys. The load transfer plate and the back 
ing plate are most preferably made of steel, and the optional 
conductor plate is most preferably made of nickel-plated 
steel. 
The end pressure plates 100 also conduct electricity to the 

cell portions of the electrolyser stack or electrolyser module. 
As shown in FIG. 7, external electrical connections are made 
via lugs 8 in the backing plates 2. The backing plates 2 are in 
electrical communication with the load transfer plates 1. Por 
tions of the backing plates 2 can in turn be in direct electrical 
communication with the cell portions of the electrochemical 
stack or electrolysermodule. Alternatively, as shown in FIGS. 
1, 2 and 7, the backing plates 2 can be in electrical commu 
nication with suitably coated or plated conductor plates 3 via 
the juxtaposed faces, with the opposite faces of the conductor 
plates 3 in electrical communication with the cell portions of 
the electrolyser stack or electrolyser module. 

The domed face of the load transfer plate may create a gap 
9 between the load transfer plate 1 and the backing plate 2 
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6 
around the periphery of the load transfer plate 1, as shown in 
FIG.8. Some of the gap is taken up by pre-compression of the 
electrolyser stack or electrolyser module, but typically some 
gap is left after pre-compression, to accommodate thermal 
expansion at elevated operating temperatures. In some cases, 
e.g., with “short” electrolyser modules with relatively few 
cells and less overall thermal expansion to accommodate, the 
gap may not be necessary. 
An alkaline electrolyser module in accordance with an 

aspect of the present invention is shown generally at 200 in 
FIG. 9. FIG. 9 shows about half of an alkaline electrolyser 
module with 4 cells for illustrative purposes only; the other 
half of the electrolyser module would be a mirror image (on 
either side of feature 12, which in this case represents the 
midpoint of the electrolyser module). In practice, typically 
greater numbers of cells and stacked parts would be incorpo 
rated. Alkaline electrolyser module 200 includes structural 
plates 10, end pressure plates 100, anodes 13, cathodes 14, 
membranes 15, current carriers 16, bipolar plates 17, and 
optionally, one or more intermediate pressure plates 12 inter 
spersed between structural plates along the length of the 
electrolyser module. There are two main types of structural 
plates 10: cathode structural plates 10a and anode structural 
plates 10b. Additionally, special structural plates 10c and 10d 
can optionally be used on either side of the one or more 
optional intermediate pressure plates 12 and also optionally at 
either of the end pressure plates 100, respectively, e.g., to help 
to accommodate cooling conduits (e.g., cooling tubes or cool 
ing coils). 

Alkaline electrolyser module 200 thus comprises a plural 
ity of electrolysis cells 18 and associated degassing chambers 
19. The electrolysis cells 18 preferably are located at the 
bottom part of the electrolysermodule 200, and the associated 
degassing chambers 19 preferably are located at the top part 
of the electrolyser module 200, surmounting the electrolysis 
cells 18. The electrolysis cells comprise cathode and anode 
half cell chambers 20a and 20b defined by two adjacent 
structural plates, as well as a cathode 14, an anode 13, a 
membrane 15, and current collectors 16. More than one cur 
rent collector 16 can be used per half cell chamber 20a and/or 
20b. Bipolar plates 17 physically separate and provide elec 
trical communication between adjacent cells. The membrane 
15 is in communication with each of the electrodes for pro 
viding ionic conduction. The optional intermediate pressure 
plates 12 optionally include suitably coated or plated electri 
cally conducting areas or separate part 49, to facilitate elec 
trical current flow through the portions of the intermediate 
pressure plates corresponding to the active cell area. The 
intermediate pressure plates 12 can be made of metal, plated 
metal, or coated metal, for example, but not limited to, one or 
more of steel, stainless steel, plated or coated steel, plated or 
coated stainless steel, nickel and nickel alloy. The term 
“metal” is to be understood to include metals and metal 
alloys. 
As shown in FIG.9, each cathode half cell chamber 20a is 

in direct fluid communication with the hydrogen degassing 
chamber 19q via a gas-liquid flow passage 21a, and a 
degassed liquid flow passage 22a. Similarly, each anode half 
cell chamber 20b is in direct fluid communication with the 
oxygen degassing chamber 19b via a gas-liquid flow passage 
21b, and a degassed liquid flow passage 22b. Separated 
hydrogen gas exits through hydrogen gas discharge passage 
25, which extends radially through to the hydrogen degassing 
chamber; separated oxygen gas exits through separated oxy 
gen gas discharge passage 26, which extends radially through 
to the oxygen degassing chamber. Gas discharge passages 25 
and 26 typically are contained in the optional intermediate 
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pressure plates 12, or in one or both of the end pressure plates 
100. In the former case, through holes 27a and 27b allow for 
gas communication between gas discharge passages 25 and 
26 and degassing chambers 19a and 196, respectively. Feed 
wateris introduced to one or both of the hydrogen and oxygen 
degassing chambers 19a and 195 through feed waterpassages 
(not shown), which also typically are located in the optional 
intermediate pressure plates 12 or in one or both of the end 
pressure plates 100. Electrical current is supplied to the cell 
portion of electrolyser module 200 by, for example, a DC 
power supply, most commonly via positive and negative elec 
trical connections to end pressure plates 100, and optionally 
with a non-current carrying electrical ground connection to 
optional intermediate pressure plate 12 at the midpoint of 
electrolyser module 200. 
A PEM electrolyser module in accordance with an aspect 

of the present invention is shown generally at 300 in FIG. 10. 
FIG. 10 shows about half of a PEM electrolyser module with 
4 cells for illustrative purposes only; the other half of the 
electrolyser module would be a mirror image (on either side 
offeature 12, which in this case represents the midpoint of the 
electrolyser module). In practice, typically greater numbers 
of cells and stacked parts would be incorporated. PEM elec 
trolyser module 300 includes structural plates 10, end pres 
sure plates 100, membrane-electrode assemblies (MEA’s) 
33, optionally electrode backing layers 33a and 33b, current 
carriers 34, bipolar plates 35 and optionally, one or more 
intermediate pressure plates 12. A typical MEA consists of a 
membrane and electrodes coated onto opposite faces of the 
membrane; a cathode coated onto one face of the membrane, 
and an anode coated onto the opposite face of the membrane. 
Thus, the membrane is in communication with each of the 
two electrodes for providing ionic conduction. In some 
embodiments, the electrode backing layers 33a and 33b also 
can be incorporated into the MEA 33. In the embodiment 
shown in FIG. 10, there are two main types of structural plates 
10: cathode structural plates 10a and anode structural plates 
10b. Additionally, special structural plates 10c and 10d can 
optionally be located adjacent to the optional intermediate 
pressure plate 12 and the end pressure plates 100, respec 
tively, e.g., to help accommodate cooling conduits (e.g., cool 
ing tubes or cooling coils). Suitable seals (e.g., o-ring gaskets, 
not shown) also are understood to be included. 
PEM electrolyser module 300 thus comprises a plurality of 

electrolysis cells and an associated hydrogen degassing 
chamber 19d and an associated oxygen degassing chamber 
19b. The PEM electrolysis cells 38 preferably are located at 
the bottom part of the electrolyser module 300, and the asso 
ciated degassing chambers 19a and 196 preferably are located 
at the top part of the electrolyser module 300, surmounting 
the PEM electrolysis cells 38. The electrolysis cells comprise 
cathode and anode half cell chambers 38a and 38b defined by 
two adjacent structural plates, as well as a MEA 33, electrode 
backing layers 33a and 33b, and the current collectors 34. 
Bipolar plates 35 physically separate and provide electrical 
communication between adjacent cells. The optional inter 
mediate pressure plates 12 optionally include suitably coated 
or plated electrically conducting areas or separate part 49, to 
facilitate electrical current flow through the portions of the 
intermediate pressure plates corresponding to the active cell 
area. The optional intermediate pressure plates 12 can be 
made of metal, plated metal, or coated metal, for example, but 
not limited to, one or more of steel, stainless steel, plated or 
coated steel, and plated or coated stainless steel. The term 
“metal” is to be understood to include metals and metal 
alloys. 
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As shown in FIG. 10, each cathode half cell chamber 20a is 

in direct fluid communication with the hydrogen degassing 
chamber 19q via a gas-liquid flow passage 21a, and a 
degassed liquid flow passage 22a. Similarly, each anode half 
cell chamber 20b is in direct fluid communication with the 
oxygen degassing chamber 19b via a gas-liquid flow passage 
21b, and a degassed liquid flow passage 22b. Separated 
hydrogen gas exits through hydrogen gas discharge passage 
25, which extends radially through to the hydrogen degassing 
chamber; separated oxygen gas exits through separated oxy 
gen gas discharge passage 26, which extends radially through 
to the oxygen degassing chamber. Gas discharge passages 25 
and 26 typically are contained in the optional intermediate 
pressure plates 12, or in one or both of the end pressure plates 
100. In the former case, through holes 27a and 27b allow for 
gas communication between gas discharge passages 25 and 
26 and degassing chambers 19a and 196, respectively. Feed 
wateris introduced to one or both of the hydrogen and oxygen 
degassing chambers 19a and 195 through feed waterpassages 
(not shown), which also typically are located in the optional 
intermediate pressure plates 12 or in one or both of the end 
pressure plates 100. Electrical current is supplied to the cell 
portion of electrolyser module 300 by, for example, a DC 
power supply, most commonly via positive and negative elec 
trical connections to end pressure plates 100, and optionally 
with a non-current carrying electrical ground connection to 
optional intermediate pressure plate 12 at the midpoint of 
electrolyser module 300. 

Cathode and anode structural plates for an electrolyser 
module in accordance with an aspect of the present invention 
are shown in FIGS. 11a and b respectively. FIG. 11a shows a 
preferred embodiment in which cathode structural plate 10a 
defines one half cell chamber opening 20a and two degassing 
chamber openings 19a and 196; it is understood that each 
structural plate can define more than one of each type of 
opening. The structural plates define at least when in face to 
face juxtaposition, passages for fluid flow inside the elec 
trolyser module. Cathode structural plate 10a defines one or 
more gas-liquid flow passages 21a, which provide direct fluid 
communication between the top part of the half cell chamber 
opening 20a and one of the degassing chamber openings 19a 
and 19B. Cathode structural plate 10a further defines one or 
more degassed liquid flow passages 22a, which provide direct 
fluid communication between the bottom part of the half cell 
chamber opening 20a and one of the degassing chamber 
openings 19a and 19B. Gas-liquid flow passages 21 become 
interior passages (slot-shaped through holes) near the top of 
half cell chamber opening 20; similarly, degassed liquid flow 
passages 22 become interior passages (slot-shaped through 
holes) near the bottom of half cell chamber opening 20. 
Cathode structural plate 10a also includes holding features 
(not shown) for locating and holding seals (e.g., o-ring gas 
kets), at least when in face-to-face juxtaposition with another 
structural plate, an end pressure plate, or an intermediate 
pressure plate. The structural plates are made of a suitable 
electrically insulating plastic or fiber-reinforced plastic. 
Examples of suitable plastics include polyoxymethylene 
(POM), polypropylene, polyphenylene oxide (PPO), 
polyphenylene sulphide (PPS) and the like, and in particular, 
polysulfone. Structural plates 10a and 10b shown in FIGS. 
11a and b correspond respectively to cathode (hydrogen) 
structural plates 10a and anode structural plates 10b in FIGS. 
9 and 10. 

Example 1 

The behavior of an electrolyser module utilizing end pres 
sure plates according to the present invention was modeled by 




