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ELECTROLYSER MODULE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of Us. 
patent application Ser. No. 12/501,790 ?led on Jul. 13, 2009. 
This application claims the bene?t and priority of Canadian 
Application No. 2637865, ?led on Jul. 15, 2008. The entire 
disclosures of the above applications are incorporated herein 
by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the design of elec 
trolysers for the production of gases such as hydrogen and 
oxygen, or hydrogen and nitrogen, or hydrogen and chlorine, 
and more particularly, to a Water electrolyser module and 
components therefor. 

BACKGROUND OF THE INVENTION 

[0003] Electrolysers use electricity to transform reactant 
chemicals to desired product chemicals through electro 
chemical reactions, i.e., reactions that occur at electrodes that 
are in contact With an electrolyte. Hydrogen is a product 
chemical of increasing demand for use in chemical processes, 
and also potentially for use in hydrogen vehicles poWered by 
hydrogen fuel cell engines or hydrogen internal combustion 
engines (or hybrid hydrogen vehicles, also partially poWered 
by batteries). Electrolysers that can produce hydrogen 
include: Water electrolysers, Which produce hydrogen and 
oxygen from Water and electricity; ammonia electrolysers, 
Which produce hydrogen and nitrogen from ammonia and 
electricity; and, chlor-alkali electrolysers, Which produce 
hydrogen, chlorine and caustic solution from brine and elec 
tricity. 
[0004] Water electrolysers are the most common type of 
electrolyser used to produce gaseous hydrogen. The most 
common type of commercial Water electrolyser currently is 
the alkaline Water electrolyser. Alkaline Water electrolysers 
utiliZe an alkaline electrolyte (typically an aqueous solution 
of, e.g., 25% to 35% KOH) in contact With appropriately 
catalyZed electrodes. Hydrogen is produced at the surfaces of 
the cathodes (negative electrodes), and oxygen is produced at 
the surfaces of the anodes (positive electrodes) upon passage 
of current betWeen the electrodes. The rates of production of 
hydrogen and oxygen are proportional to the current How in 
the absence of parasitic reactions and stray currents and for a 
given physical siZe of electrolyser. The electrolyte solute 
(potassium hydroxide) is not consumed in the reaction, but its 
concentration in the electrolyte may vary over a range With 
time, as a result of discontinuous replenishment of Water 
reacted and also lost as Water vapour With the product gases. 
[0005] As used herein, the terms “half cell”, “half electroly 
sis cell” and equivalent variations thereof refer to a structure 
comprising one electrode and its corresponding half cell 
chamber that provides space for gas-liquid (electrolyte) ?oW 
out of the half cell. The term “cathode half cell” refers to a half 
cell containing a cathode, and the term “anode half cell” 
refers to a half cell containing an anode. 
[0006] As used herein, the terms “cell”, “electrolysis cell” 
and equivalent variations thereof refer to a structure compris 
ing a cathode half cell and an anode half cell. A cell also 
includes a separator membrane (referred to herein after as a 
“membrane”), typically located betWeen, and in close prox 
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imity to or in contact With, the cathodes and anodes. The 
functionality of the membrane is to maintain the hydrogen 
and oxygen gases produced separate and of high purity, While 
alloWing for ionic conduction of electricity betWeen the 
anode and cathode. A membrane therefore de?nes one side of 
each half cell. The other side of each half cell is de?ned by an 
electronically conducting solid plate, typically comprised of 
metal, and generally knoWn as a bipolar plate. The function 
ality of the bipolar plate is to maintain the ?uids in adjacent 
half cell chambers of adjacent cells separate, While conduct 
ing current electronically betWeen adjacent cells. Each half 
cell chamber also contains an electronically conducting com 
ponent generally knoWn as a current collector or current 
carrier, to conduct current across the half cell chamber, 
betWeen the electrode and the bipolar plate. 

[0007] Practical (commercial) alkaline Water electrolysers 
utiliZe a structure comprising multiple cells, generally 
referred to as a “cell stack”, in Which the cells typically are 
electrically connected in series (although designs using cells 
connected in parallel and/or series also are knoWn). A cell 
stack typically consists of multiple cells, With bipolar plates 
physically separating but electrically connecting adjacent 
cells. As used herein, the term “structural plate” refers to a 
body Which de?nes at least one half cell chamber opening and 
at least tWo degassing chamber openings. A cell stack typi 
cally is constructed using a series of structural plates to de?ne 
degassing chambers, and alternately cathode and anode half 
cell chambers for ?uid (gas-liquid mixtures and liquid) How. 
The structural plates also hold functional components, Which 
may include, for example, cathodes, anodes, separator mem 
branes, current collectors, and bipolar plates, in their appro 
priate spatial positions and arrangement. The series of struc 
tural plates and functional components typically constitutes a 
?lter press type structure, including end (and in some cases, 
intermediate) pres sure plates. The gases generated at the elec 
trodes form gas-liquid mixtures With electrolyte in the half 
cell chambers, Which typically are collected at the exits of the 
half cell chambers. The gas-liquid mixtures must be treated in 
degassing chambers, Which serve to separate the respective 
gases from the entrained electrolyte. The terms “electrolyser 
module” or “electrolyser” refer to a structure comprised of an 
electrolyser cell stack and its associated degassing chambers. 

[0008] Mo st practical Water electrolyser modules today uti 
liZe large steel vessels located above the cell stack as degas 
sing chambers (also commonly knoWn as gas-liquid separa 
tors). There are tWo general design approaches for circulating 
?uids in an electrolyser module (i.e., for circulating gas 
liquid mixtures from the cell stack to the degassing chambers, 
and then returning degassed liquid from the degassing cham 
bers to the cell stack). 

[0009] In the ?rst general design approach, gas-liquid mix 
tures from each cathode half cell are collected in a manifold 
above the half cell chambers in the top part of the cell stack, 
Which is connected to the corresponding (hydrogen) degas 
sing chamber via a pipe or tube external to the cell stack; a 
similar arrangement is used for the anode half cells and the 
corresponding (oxygen) degassing chamber. The separated 
liquid is returned from the degassing chambers via piping or 
tubing that is external to the cell stack to a manifold or 
manifolds located in the cell stack, beneath the half cell 
chambers, from Which liquid electrolyte is fed back into the 
individual cathode half cell chambers. There are tWo main 
corresponding practical (commercial) sub-approaches. 




























