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Solid-state compressor and method for providing counter pressure on a
solid-state compressor cell stack

The present invention relates to a solid-state compressor for electrochemically
compressing a fluid. The invention further relates to an enclosure for a solid-state
compressor and a pressure adjustment mechanism for use in a solid-state
compressor. The invention moreover relates to a method for operating a solid-state

compressor according to the invention.

Where conventional mechanical compressors utilize mechanical means such as
pistons or rotors for the compression of a fluid, solid-state compressors rely on the
electrochemical transport of said fluid through a membrane using an ionic transport
mechanism. In order to compress the working fluid in an electrochemical manner, a
solid-state compressor typically comprises a compressor cell that is made up of
one or more stacked membrane electrode assemblies (also known as MEA’s). The
electrodes of the MEA are connected to a power supply for maintaining an electric
potential difference across the electrodes. This potential difference is necessary to
electrochemically move the ionized working fluid through the proton exchange
membrane (commonly known as a PEM) against the pressure gradient that exists
across the membrane. The direction of the electrical current hereby determines the
direction of the ionic transport, wherein the low-pressure working fluid is ionized at
the positively charged anode and recombined with the separated electrons at the
high-pressure cathode side of the MEA.

A commonly known solid-state compressor is the electrochemical hydrogen
compressor wherein hydrogen is fed to the compressor cell and oxidized to protons
and electrons. The protons are then driven through the membrane and the
electrons are transferred via an external circuit, after which the protons and
electrons are reduced back to molecular hydrogen. in this process, the hydrogen
moves against a pressure gradient from an area of low-pressure to an area of high-
pressure, resulting in the pressure rise across the membrane. The compression of

other working fluids, such as water of ammonia are however also possible.

Solid-state compressors have a number of significant advantages over mechanical
compressors. Namely, solid-state compressors have no moving parts and generally
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have a compact design. Moreover, solid-state compressors allow fluids to be
compressed to very large pressures up to and above 1000 bar at operating
efficiencies exceeding those of mechanical compressors. As an additional
advantage, electrochemical compression also leads to the purification of the
working fluid as the membrane allows for the transport of the ionized working fluid

only.

in the process of compressing the working fluid, very high-pressure differentials
exist over the different sides of the compressor cell. In order to maintain said
pressure differentials and gain sufficient sealing of the compressor cell, a large
enough counter-pressure needs to be exerted on the compressor cell. For this
purpose, the compressor cell is typically clamped between two flanges kept
together with an array of bolts engaging the flanges near their peripheral edges.

A drawback of this clamping structure is that due to the high-pressures in the
compressor cell, the compressor cell will exert an evenly distributed gas pressure
force on the flanges. As a result, the flanges will tend to bend in their centre away
from the point of engagement of the array of bolts holding the flanges together. This
in turn leads to poor electric contact in the middle part of the compressor cell or

even rupture of the cell internals.

Another problem with the above-described clamping structure is caused by

the contraction and expansion of the compressor cell due to thermal and pressure
effects occurring during the electrochemical compression of the working fluid,
thereby varying sealing and contact pressure between the compressor cell and the
respective flanges. Due to this variation in pressures and continuous motion of the
compressor cell during expansion and contraction, the bolted joints will gradually
loosen over time. This will cause leakage and requires regular inspection and re-

tightening of the bolted joints.

An object of the present invention is to provide a solution for at least one of the
above-mentioned drawbacks.

The invention thereto proposes a solid-state compressor for electrochemically
compressing a fluid, comprising: a compressor cell stack, comprising at least one
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compressor cell having a membrane electrode assembly sandwiched between two
cell plates, an enclosure, clamping the compressor cell stack at opposing sides
thereof, and at least one contact body, interposed between the compressor cell
stack and the enclosure and contacting an outer surface of the compressor cell
stack, wherein a space is enclosed between the enclosure and the contact body,

which space is configured to contain a hydraulic fluid under pressure.

The solid-state compressor may be an electrochemical hydrogen compressor, but
may also be configured for compressing other working fluids such as water of
ammonia. The working principle of these solid-state compressors is the same in
that it compresses the working fluid by letting the working fluid pass through a
membrane electrode assembly that is part of a compressor cell. The compressor
cell may hereby be part of a compressor cell stack comprising multiple compressor
cells. Each of the compressor cells thus comprises a membrane electrode
assembly which is clamped between two cell plates, wherein the cell plates function
to separate and support the different membrane electrode assemblies as well as
supplying the working fluid to and guiding the working fluid away from the
membrane electrode assembly.

However, the invention does explicitly not relate to an electrolyser or any similar
apparatus for changing Hz0 into H2 and O. The apparatus according to the
invention is an apparatus for receiving Hz with a low pressure and outputting Ha with

a high pressure.

The compressor cell stack comprises an outer surface that faces away from the at
least one membrane electrode assembly contained therein. In order to compensate
for the inner pressures in the compressor cell stack during operation of the solid-
state compressor, the enclosure clamping the cell stack is configured to exert a
counter pressure on the cell stack at least equal to and commonly exceeding this
inner pressure in the compressor cell stack. Said counter pressure is hereby
exerted on the outer surface of the compressor cell stack via an interfacing entity in
the form of a contact body. The contact body contacts, and particularly fully
contacts the outer surface of the compressor cell stack, which outer surface is in a
common instance formed by an outermost cell plate of the cell stack. This allows
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the contact body to effectively to pass along the forces exerted by the compressor

stack onto the enclosure and vice versa.

As a space is enclosed between the enclosure and the contact body, the counter
pressure provided by the enclosure is however not exerted directly on the contact
body. Instead, a pressurized hydraulic fluid is contained within the above-
mentioned space and therewith interposed between the enclosure and the contact
body. The forces exerted by the enclosure onto the compressor cell stack are thus

transferred through both the contact body and the hydraulic fluid.

A major advantage of this construction is that a uniform contact and distribution of
pressure over the contact body and therewith over (the outer surface of) the
compressor cell stack is achieved at all times. Even if the enclosure itself may bend
or deform under the large pressures prevailing in the compressor cell stack, due to
the space containing the pressurized hydraulic fluid the compressor according to
the present invention is able retain a counter pressure uniformly distributed over the
contact body and compressor cell stack. It herewith solves the problem of poor
electric contact in the middle part of the compressor cell stack and possible rupture
of the cell internals.

An additional advantage of letting the enclosure exert the necessary counter
pressure onto the compressor cell stack via the contact body and the pressurized
hydraulic fluid is that, in the case that the counter pressure on the cell stack
exceeds the inner pressure in the compressor cell stack, gradual loosening of the
connections between the different parts of the enclosure that urge the enclosure
together, allowing the enclosure to compress the cell stack, has no immediate
effect on the integrity of the cell stack. In the case of a direct connection between
the cell stack and the enclosure, the loosening of the connections and a
consecutive relative displacement of the different parts of the enclosure will cause a
loss of contact between the enclosure and the compressor cell stack, thereby
causing leaking of the cell stack. The pressurized hydraulic fluid will however keep
a uniform contact with the contact body at the only expense of a somewhat
decease in hydraulic pressure in case the connections between the different parts
of the enclosure loosen up to the extent that some displacement of the enclosure
parts takes place, thus increasing the volume of the space to a small extent.
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in an advantageous embodiment of the solid-state compressor according to the
present invention, the solid-state compressor comprises a pressure adjustment
mechanism configured for adjusting the pressure of the hydraulic fluid contained in
the space. It is however also possible that the space between the enclosure and
the contact body is fixed volume wise and that a fixed amount of hydraulic fluid
under pressure is contained within said space. In this case that the hydraulic fluid is
pressurized to a fixed pressure. This pressure however needs to be aimed at
compensating for the highest possible internal pressure of the compressor cell
stack. The compressor including the cell stack and enclosure therefore needs to
constantly endure pressures equal to or larger than the highest possible internal
pressure the compressor cell stack is designed for.

By being able to adjust the pressure prevailing in the hydraulic fluid as contained in
the space between the enclosure and the contact body, counter pressures may be
chosen that exceed the current operating pressure inside the cell stack and
therefore provide for the necessary sealing. However, these counter pressure may
now be chosen lower than the highest possible internal pressure of the compressor
cell stack as the hydraulic fluid pressure and therewith the counter pressure can be
increased with increasing operating pressures of the cell stack.

The pressure adjustment mechanism may be further configured to adjust the
hydraulic fluid pressure based on a pressure prevailing on a cathode side of the at
least one membrane electrode assembly. The cathode side of the membrane
electrode assembly is the side at which the working fluid is compressed. An
increase in internal cell stack pressure as prevailing on the cathode side will in
most cases necessitate a higher hydraulic fluid pressure to provide for the
necessary counter pressure and therewith a proper sealing of the compressor cell
stack. In case the hydraulic fluid pressure is controlled based on a pressure
prevailing on a cathode side of the at least one membrane electrode assembly, it
can be ascertained that the counter pressure provided by the pressurized hydraulic
fluid automatically equals or exceeds the internal cell stack pressure.

To further ensure the proper sealing and integrity of the compressor cell stack, the
pressure adjustment mechanism may be configured for keeping a fixed ratio
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between the pressure prevailing on the cathode side of the at least one membrane
electrode assembly and the hydraulic fluid pressure. It is hereby preferred that the
hydraulic fluid pressure is larger, preferably between 1,5 times and 2,5 times larger,
and more preferably 2 times larger than the pressure prevailing on the cathode side
of the at least one membrane electrode assembly. A dynamic control of the
hydrostatic pressure inside the space enclosed between the enclosure and the

contact body is herewith obtained.

In a further embodiment of the solid-state compressor according to the invention,
the space enclosed between the enclosure and the contact body is hydraulically
linked with a hydraulic fluid reservoir. The reservoir effectively enlarges the total
volume of hydraulic fluid that acts to provide the counter pressure exerted onto the
contact body and concurrently onto the outer surface of the compressor cell stack.
in the case of a leakage of hydraulic fluid wherein a part of the hydraulic fluid leaks
away, the increased hydraulic fluid volume will ensure a decreased drop in
pressure. It is therefore less likely that a hydraulic fluid leak immediately causes the
pressure to drop to a level below that of the cell stack internal pressure. Moreover,
the presence of a hydraulic fluid reservoir provides access to the hydraulic fluid
contained in the reservoir and space enclosed between the enclosure and the
contact body away from the compressor cell stack itself.

As a possible way to adjust the hydraulic fluid pressure in the space, the
combination of contact body and compressor cell stack may be moveably
connected to the enclosure such that it is displaceable relative to the enclosure.
This way, the space enclosed between the enclosure and the contact body can be
changed in volume, thereby adjusting the pressure prevailing in the hydraulic fluid.
In the case that the space is hydraulically linked with a hydraulic fluid reservoir, the
hydraulic fluid reservoir may alternatively or additionally have a variable volume in
order to change the total volume of the closed system comprising the hydraulically
linked space and hydraulic fluid reservoir, thereby adjusting the degree of
compression of the hydraulic fluid and therewith the amount of counter pressure
exerted on the compressor cell stack. The pressure adjustment mechanism may
hereby be configured for adjusting the volume of the above-mentioned hydraulic

fluid reservoir.



10

15

20

25

30

35

WO 2020/106153 PCT/NL2019/050771

7
As a way of adjusting the volume of the hydraulic fluid reservoir, the pressure
adjustment mechanism may comprise a displacer piston, comptising a first piston
head surface standing in contact with the hydraulic fluid reservoir, for changing the
volume of the hydraulic fluid reservoir upon displacement of the piston head. The
displacer piston is typically contained within a housing, wherein the housing
encloses the piston head in a fluid-tight manner. The housing hereby connects to or
merges into a wall of the hydraulic fluid reservoir, such that the first piston head
interfaces the hydraulic fluid. When the displacer piston is moved inwards towards
the hydraulic fluid reservoir, the volume of the hydraulic fluid reservoir is effectively
reduced, wherein the hydraulic fluid contained therein is compressed further. When
the displacer piston is moved outwards away from the hydraulic fluid reservoir, the
volume of the hydraulic fluid reservoir is effectively increased, wherein the hydraulic
fluid contained therein is compressed to a lesser extent.

The displacer piston may also comprise a second piston head surface opposing the
first piston head surface, which second piston head surface stands in contact with a
pressurized fluid reservoir for changing the volume of the pressurized fluid reservoir
upon displacement of the piston head. Just like the first piston head, the second
piston head may be contained within a housing, wherein the housing encloses the
piston head in a fluid-tight manner and connects to or merges into a wall of — in this
case — the pressurized fluid reservoir. When the displacer piston is moved inwards
towards the pressurized fluid reservoir, the volume of the pressurized fluid reservoir
is effectively reduced, wherein the pressurized fluid contained therein is
compressed further. When the displacer piston is moved outwards away from the
pressurized fluid reservoir, the volume of the pressurized fluid reservoir is
increased, wherein the pressurized fluid contained therein is compressed to a
lesser extent. As the first and second piston heads are part of the same piston, an
inward movement of the first piston head will bring about an outward movement of
the second piston head and vice versa. With this concurrent movement of the
piston heads, the volumes of the reservoirs are adjusted in dependency with each
other, thereby balancing the pressures prevailing in the hydraulic fluid reservoir and
the pressurized fluid reservoir.

it is specifically advantageous if the cathode side of the at least one membrane
electrode assembly is linked with the pressurized fluid reservoir, causing the fluid in
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the pressurized fluid reservoir to be under the same pressure as the compressed
working fluid on the cathode side of the membrane electrode assembly. In a
possible embodiment, the link between the cathode side of the membrane
electrode assembly and the pressurized fluid reservoir is a fluidal link, wherein the
fluid contained in the pressurized fluid reservoir is in fact the same as the working
fluid pressurized by the solid-state compressor. The benefit of such fluidal link
between the cathode side of the membrane electrode assembly and the
pressurized fluid reservoir is that the hydraulic fluid pressure and therefore the
counter pressure on the compressor cell stack is automatically adjusted based on
the internal cell stack pressure.

With the fluidal link, a change in pressure at the cathode side of the membrane
electrode assembly causes a similar change in pressure of the fluid in the
pressurized fluid reservoir. As the two opposing but dependently displaceable
piston heads of the displacer piston are in contact with the hydraulic fluid reservoir
and the pressurized fluid reservoir respectively, the pressure change in the
pressurized fluid reservoir will cause displacer piston to displace, thereby changing
the pressure in the hydraulic fluid reservoir concurrently. Given that the space
enclosed between the enclosure and the contact body is hydraulically linked with a
hydraulic fluid reservoir, the pressure of hydraulic fluid contained in the space will
also change, thus influencing the amount of counter pressure exerted on the
compressor cell stack via the contact body.

In order to achieve a fixed pressure ratio between the pressures prevailing in the
hydraulic fluid reservoir and the pressurized fluid reservoir the areas of the first and
second piston head surfaces may mutually differ. Specifically, the ratio between the
areas of the first and second piston head surfaces interfacing the hydraulic fluid
and pressurized fluid respectively determines the pressure ratio of the pressures
prevailing in the hydraulic fluid reservoir and pressurized fluid reservoir. Namely,
the forces applied onto the piston heads perpendicular to their surfaces interfacing
the pressurized fluids is equal to the pressure multiplied by their surface areas. By
choosing the areas of the first and second piston head surfaces according to the
preferred difference in pressures prevailing in the hydraulic fluid reservoir and
pressurized fluid reservoir, the relative counter pressure exerted onto the
compressor cell stack can thus be controlled automatically and dynamically.
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in yet a further embodiment of the solid-state compressor according to the
invention, the solid-state compressor comprises two contact bodies, each
interposed between the enclosure and a different one of two opposing sides of the
compressor cell stack, wherein a space is enclosed between the enclosure and the
respective contact bodies, which spaces are configured to contain a hydraulic fluid
under pressure. An advantage of this embodiment is that the hydraulic fluid
contained in both spaces achieves a uniform contact and distribution of pressure
over the contact bodies. The pressure of the hydraulic fluid contained in either one
of these spaces may be adjusted by a pressure adjustment mechanism according
to any of embodiments as previously described.

in order to create a self-balancing system, the contact bodies may be moveably
embedded within the enclosure such that the volume of the spaces between the
enclosure and the respective contact bodies changes upon a movement of the
contact bodies relative to the enclosure. As the contact bodies stand in contact with
opposing sides of the compressor cell stack, the cell stack will move concurrently
with the contact bodies. This movement of the combination of contact bodies and
cell stack within the enclosure allows for the balancing of pressures of the hydraulic
fluid contained in each of the spaces respectively. in the case that the hydraulic
fluid pressure in one of the spaces is changed, for example by means of a pressure
adjustment mechanism as described in one of the previously discussed
embodiments, the contact bodies and cell stack will shift inside the enclosure
thereby changing the volume of the spaces and equalizing the pressures prevailing

in each of the spaces.

As another way of creating a self-balancing system the spaces between the
enclosure and the contact bodies may be hydraulically linked with each other. In
this manner, the pressure in each of the spaces will also be kept equal.

in a particular embodiment the enclosure may comprise two opposing and
interconnected flanges that respectively grip around each of the contact bodies,
thereby entirely enclosing a surface of said contact bodies opposing the surface
contacting an outer surface of the compressor cell stack. A benefit of entirely
enclosing this surface of the contact bodies is that no direct contact is made
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between the enclosure (flanges) and the surfaces of contact bodies the
compressive forces are exerted onto. Instead, surfaces are fully contacted by the
hydraulic fluid, ensuring a uniform pressure distribution thereon. in a common
instance, the flanges grip around each of the contact bodies far enough to allow the
contact bodies to move relative to the flanges while retaining a fluid-tight sealing

between the flanges and the contact bodies.

it is possible that the opposing flanges are mutually connected through a
connection pre-loaded in tension, which preload urges the opposing flanges
towards each other such that the hydraulic fluid contained in the spaces is
compressed. Through the compression of the hydraulic fluid the connection
concurrently introduces a compression preload in the clamped compressor cell
stack. The preload is generally chosen to equal or exceed the highest possible
pressure under which the compressor cell stack is designed to operate.

The opposing flanges may be interconnected one or more bolted joints. In order to
counteract the effects of creep and loosening of the bolted joints, thereby losing on
the original preload of the bolted joints, one or more Belleville washers may be
positioned between at least one of the flanges and a bolt head or nut of the bolted

joint.

The invention also relates to an assembly of an enclosure and at least one contact
body for a solid-state compressor according to the invention. The invention further
relates to a pressure adjustment mechanism for adjusting the pressure in a
hydraulic fluid contained within a space enclosed between an enclosure and a
contact body of a solid-state compressor according to invention. The specifics as
well as the benefits of the assembly and pressure adjustment mechanism are
already described in detall in relation to the various possible embodiments of the
solid-state compressor according to the invention.

Last, the invention relates to a method for operating a solid-state compressor
according to the invention, comprising introducing a hydraulic fluid under pressure
in the space between the enclosure and the contact body. The method may further
comprise adjusting the pressure in the hydraulic fluid. The pressure in the hydraulic
fluid may hereby be adjusted based on the pressure prevailing on a cathode side of
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the at least one membrane electrode assembly. As a possibility a fixed ratio may be
kept between the pressure prevailing on the cathode side of the at least one
membrane electrode assembly and the pressure in the hydraulic fluid. The
pressure in the hydraulic fluid may in this case be kept larger, preferably between
1,1 times and 2,5 times larger, and more preferably 2 times larger than the
pressure prevailing on the cathode side of the at least one membrane electrode
assembly. The specifics as well as the benefits of any of these methods for
operating a solid-state compressor are already described in detail in relation to the
various possible embodiments of the solid-state compressor according to the

invention.

in order to further elucidate the invention, exemplary, non-limitative embodiments
will be described with reference to the figures. In the figures:
- figure 1 shows a perspective view on a solid-state compressor according to
the invention,
~ figure 2 shows an exploded view on the solid-state compressor of figure 1,
and
~ figure 3 shows a schematic sectional view of a solid-state compressor
according to the invention.

The figures represent specific exemplary emboediments of the invention and should
not be considered limiting the invention in any way or form. Throughout the
description and the figures corresponding reference numerals are used for

corresponding elements.

Figures 1 and 2 respectively show a perspective view and an exploded view on a
solid-state compressor 1 according to the invention. The solid-state compressor 1
comprises a compressor cell stack 2 comprising multiple membrane electrode
assemblies 3 sandwiched between cell plates 4. The outermost plates 5 of each
cell stack 2 are commonly formed by current collector plates to act as a pass-
through for electrically connecting the electrodes to a power source. The
compressor cell stack 2 is at opposing sides clamped between an enclosure 6 that
keeps a pressure onto the cell stack 2. The shown enclosure 6 comprises two
flanges 7 that are interconnected near their peripheral edges by an array of bolted

joints formed by bolts 8 and nuts 9. Interposed between opposing outer surfaces 10
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of the cell stack 2 and the enclosure 6 are two contact bodies 11 that stand in
contact with said outer surfaces 10. As can be seen in the hereafter discussed
figure 3, a space is enclosed between each of the flanges 7 and contact bodies 11,
which space contains a pressurized hydraulic fluid. In order to supply hydraulic fluid
to or retract hydraulic fluid from this space, the contact bodies 11 are on their sides
provided with hydraulic fluid supply openings 12.

Figure 3 shows a schematic sectional view of a solid-state compressor 20
according to the invention. Again, a compressor cell stack 21 is shown, of which
two opposing outer surfaces 22 are clamped between two contact bodies 23. The
combination of cell stack 21 and contact bodies 23 is enclosed by an enclosure 24,
comprising two opposing flanges 25 interconnected by means of bolted joints 26.
The flanges 25 hereby grip around each of the contact bodies 23, fully enclosing
the surfaces of the contact bodies opposing the surfaces contacting the outer
surfaces 22 of the cell stack 21. Between the flanges 25 and the contact bodies 23,
spaces 27 are enclosed, which contain a pressurized hydraulic fluid 28. Seals 29
are provided between the sides of the flanges 25 and the contact bodies 23 in
order to obtain a closed-off volume able to contain the pressurized hydraulic fluid
28. The upper one of the spaces 27 is hydraulically connected to a hydrautic fluid
reservoir 30 by means of a hydraulic fluid line 31. The lower one of the spaces 27 is
in this depicted embodiment of the solid-state compressor not hydraulically linked
to a hydraulic fluid reservoir, nor hydraulically linked to the upper space. As such, a
passive pressure compensation system is obtained on the lower side of the solid-
state compressor 20. Last mentioned variations however lie within the scope of the

invention.

The volume of the hydraulic fluid reservoir 30 is variable through a pressure
adjustment mechanism 32 comprising a displacer piston 33. The displacer piston
33 is moveable within the piston housing 34 and comprises a first piston head
surface 35 that stands in direct contact with the hydraulic fluid 28 contained in the
hydraulic fluid reservoir 30. The displacer piston further comprises a second piston
head surface 36 opposing the first piston head surface 35, which second piston
head surface 36 stands in direct contact with a pressurized fluid 37 contained within
a pressurized fluid reservoir 38. Given that the first and second piston head
surfaces 35,36 are part of the same piston, they will perform a concurrent
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movement thereby balancing the pressures in the pressurized fluid and hydraulic
fluid reservoir 30,38. The ratio between the pressures in both reservoirs is hereby
dependent on the surface areas of the piston head surfaces 35,36. The pressurized
fluid reservoir 38 is connected to the cathode side of the membrane electrode
assemblies contained in the cell stack 21 via a pressurized fluid line 39. The
pressurized fluid 37 contained in the pressurized fluid reservoir 38 is therefore the

same as the working fluid of the compressor 20.
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Claims
1. Solid-state compressor for electrochemically compressing a fluid,
comprising:

— acompressor cell stack, comprising at least one compressor cell having a
membrane electrode assembly sandwiched between two cell plates,
— an enclosure, clamping the compressor cell stack at opposing sides thereof,
and
— at least one contact body, interposed between the compressor cell stack
and the enclosure and contacting an outer surface of the compressor cell
stack,
wherein
a space is enclosed between the enclosure and the contact body, which space is
configured to contain a hydraulic fluid under pressure.

2. Solid-state compressor according to claim 1, wherein the solid-state
compressor comprises a pressure adjustment mechanism configured for adjusting

the pressure of the hydraulic fluid contained in the space.

3. Solid-state compressor according to claim 2, wherein the pressure
adjustment mechanism is configured to adjust the hydraulic fluid pressure based on
a pressure prevailing on a cathode side of the at least one membrane electrode
assembly.

4. Solid-state compressor according to claim 3, wherein the pressure
adjustment mechanism is configured for keeping a fixed ratio between the pressure
prevailing on the cathode side of the at least one membrane electrode assembly

and the hydraulic fluid pressure.

5. Solid-state compressor according to claim 4, wherein the hydraulic fluid
pressure is larger, preferably between 1,1 times and 2,5 times larger, and more
preferably 2 times larger than the pressure prevailing on the cathode side of the at
least one membrane electrode assembly.
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6. Sclid-state compressor according to any of the claims 1-5, wherein the
space is hydraulically linked with a hydraulic fluid reservoir.

7. Solid-state compressor according to claim 6 and any of the claims 2-5,
wherein the reservoir has a variable volume, wherein the pressure adjustment

mechanism is configured for adjusting the volume of the hydraulic fluid reservoir.

8. Solid-state compressor according to claim 7, wherein the pressure
adjustment mechanism comprises a displacer piston, comprising a first piston head
surface standing in contact with the hydraulic fluid reservoir, for changing the
volume of the hydraulic fluid reservoir upon displacement of the piston head.

9. Solid-state compressor according to claim 8, wherein the displacer piston
comprises a second piston head surface opposing the first piston head surface,
which second piston head surface stands in contact with a pressurized fluid
reservoir for changing the volume of the pressurized fluid reservoir upon

displacement of the piston head.

10.  Solid-state compressor according to claim 9, wherein the cathode side of
the at least one membrane electrode assembly is linked with the pressurized fluid

reservoir.

11.  Solid-state compressor according to claim 9 or 10, wherein the areas of the

first and second piston head surfaces mutually differs.

12.  Solid-state compressor according to any of the preceding claims, wherein
the solid-state compressor comprises two contact bodies, each interposed between
the enclosure and a different one of two opposing sides of the compressor cell
stack, wherein a space is enclosed between the enclosure and the respective
contact bodies, which spaces are configured to contain a hydraulic fluid under

pressure.

13.  Solid-state compressor according to claim 12, wherein the contact bodies
are moveably embedded within the enclosure such that the volume of the spaces
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between the enclosure and the respective contact bodies changes upon a
movement of the contact bodies relative to the enclosure.

14.  Solid-state compressor according to claim 12 or 13, wherein the spaces
between the enclosure and the respective contact bodies are hydraulically linked

with each other.

15.  Solid-state compressor according to any of the claims 12-14, wherein the
enclosure comprises two opposing and interconnected flanges that respectively
grip around each of the contact bodies, thereby entirely enclosing a surface of said
contact bodies opposing the surface contacting an outer surface of the compressor
cell stack.

16.  Solid-state compressor according to claim 15, wherein the opposing flanges
are mutually connected through a connection pre-loaded in tension, which preload
urges the opposing flanges towards each other such that the hydraulic fluid
contained in the spaces is compressed.

17.  Solid-state compressor according to claim 15 or 16, wherein the opposing
flanges are interconnected by at least one bolted joint.

18. Solid-state compressor according to claim 17, wherein one or more
Belleville washers are positioned between at least one of the flanges and a bolt

head or nut of the bolted joint.

19.  Assembly of an enclosure and at least one contact body for a solid-state
compressor according to any of the preceding claims.

20.  Pressure adjustment mechanism for adjusting the pressure in a hydraulic
fluid contained within a space enclosed between an enclosure and a contact body
of a solid-state compressor according to any of the claims 1-18.

21.  Method for operating a solid-state compressor according to any of the
claims 1-18, comprising introducing a hydraulic fluid under pressure in the space
between the enclosure and the contact body.
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22,  Method according to claim 21, wherein the method further comprises
adjusting the pressure in the hydraulic fiuid.

23.  Method according to claim 22, wherein the pressure in the hydraulic fluid is
adjusted based on the pressure prevailing on a cathode side of the at least one
membrane electrode assembly.

24.  Method according to claim 23, wherein a fixed ratio is kept between the
pressure prevailing on the cathode side of the at least one membrane electrode
assembly and the pressure in the hydraulic fluid.

25.  Method according to claim 24, wherein the pressure in the hydraulic fluid is
kept larger, preferably between 1,1 times and 2,5 times larger, and more preferably
2 times larger than the pressure prevailing on the cathode side of the at least one
membrane electrode assembly.



