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(57) ABSTRACT

A hydrogen gas dissolution apparatus 1 to comprises a
hydrogen extracting pipe 8 for extracting hydrogen gas from
a cathode chamber 405, a water supply pipe 3 for supplying
water for electrolysis, an opening pipe 81 for opening the
cathode chamber 405, a hydrogen gas dissolution module 6
connected to the hydrogen extracting pipe 8, a first open/
close valve 91 installed on the above-said water supply pipe
3, a second open/close valve 93 provided on the opening
pipe 81, and a control means 10 for controlling the elec-
trolysis tank 7, the first open/close valve 91, and the second
open/close valve 93. The control means 10 causes the water
to flow for the first and second open/close valves 91 and then
start the electrolysis after closing the first open/close valve
91 and the second open/close valve 93.
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HYDROGEN GAS DISSOLVING APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a hydrogen gas
dissolution apparatus for making electrolysis-generated
hydrogen gas dissolved in water.

BACKGROUND TECHNOLOGY

[0002] Inrecent years, there has been proposed a hydrogen
gas dissolution apparatus in which hydrogen gas generated
by electrolysis is dissolved in tap water to produce hydrogen
water. For example, Patent Document 1 discloses an appa-
ratus for producing hydrogen water by supplying hydrogen
gas and tap water through a gas separation hollow fiber
membrane.

[0003] The above-mentioned Patent Document 1
describes that it is possible to supply hydrogen water having
a concentration higher than a predetermined concentration
by adjusting the pressure of the hydrogen gas in accordance
with the water temperature and by making the pressure of
the hydrogen gas and the pressure of the tap water the same
pressure.

[0004] As a hydrogen gas generator for generating hydro-
gen gas by electrolysis of water, an electrolyser is known. In
the electrolyser, a water supply pipe for supplying water is
connected to each of a cathode chamber and an anode
chamber, and an exhaust pipe for exhausting the generated
oxygen gas is connected to the anode chamber. Since the
inside of the apparatus is not hermetically sealed, it is
difficult to increase the pressure of the hydrogen gas pro-
duced by the electrolysis of water sufficiently, and a pump to
pressurize the hydrogen gas is required, therefore, there is
room for improvement in terms of supplying hydrogen water
with high dissolved hydrogen concentration.

[0005] The above-mentioned Patent Document 1
describes a hydrogen gas generator constituted by an elec-
trolysis, but no special method of increasing the pressure of
the hydrogen gas is described.

PRIOR ART DOCUMENT

Patent Document

[0006] Patent document 1: Patent Application Publication
No. 2016-77987

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0007] The present invention was devised in view of the
above circumstances, and its primary objective is to provide
a hydrogen gas dissolving apparatus capable of supplying
hydrogen water having a high dissolved hydrogen concen-
tration with a simple structure.

Means for Solving the Problems

[0008] The present invention comprises
[0009] an electrolysis tank having
[0010] an anode chamber for generating oxygen gas
by electrolysis and
[0011] a cathode chamber for generating hydrogen

gas by the above-said electrolysis,
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[0012] a hydrogen extracting pipe for extracting the
hydrogen gas from the cathode chamber,

[0013] an oxygen extracting pipe for extracting the
oxygen gas from the anode chamber,

[0014] a water supply pipe for supplying water for
electrolysis to the anode chamber and the cathode
chamber,

[0015] an opening pipe for opening the cathode cham-
ber,

[0016] a hydrogen gas dissolution module connected to

the hydrogen extracting pipe to dissolve the hydrogen
gas supplied from the hydrogen extracting pipe by
making it contact with water,
[0017] a first open/close valve installed on the water
supply pipe,
[0018] a second open/close valve provided in each of
the oxygen extracting pipe and the opening pipe, and
[0019] a control means for controlling the electrolysis
tank, the first open/close valve, and the second open/
close valves,
wherein
[0020] the control means causes the water for electroly-
sis to flow into the anode chamber and the cathode
chamber by opening the first open/close valve and the
second open/close valves, and then starts the electroly-
sis after closing the first open/close valve and the
second open/close valves.
[0021] In the hydrogen gas dissolution apparatus, it is
preferable that at least one of the hydrogen extracting pipe
and the oxygen extracting pipe is provided with a first water
level detection means for detecting the water level in the
pipe, and the control means closes the first open/close valve
and the second open/close valve when a rise in the water
level in the pipe is detected by the first water level detection
means, and starts the electrolysis.
[0022] It is preferable that the hydrogen gas dissolution
apparatus is further provided with a water supply means for
supplying the water to the hydrogen gas dissolution module,
and the water is supplied to the water supply pipe and the
water supply means from a water source of the same system.
[0023] In the hydrogen gas dissolution apparatus, it is
preferable that the hydrogen gas dissolution module has a
tube body for passing the water supplied from the water
supply means, and the tube body is composed of a porous
membrane which allows the hydrogen gas to pass through.
[0024] In the hydrogen gas dissolution apparatus, it is
preferable that the porous membrane is a hollow fiber
membrane.

Effect of the Invention

[0025] In the present invention, the water for electrolysis
flows into the anode chamber and the cathode chamber by
opening the first open/close valve and the second open/close
valve, the electrolysis starts by closing the first open/close
valve and the second open/close valve.

[0026] As the hydrogen gas is generated by the electroly-
sis, the pressure of the hydrogen gas in the hydrogen
extracting pipe rises, and the hydrogen gas dissolution
module is pressurized. Therefore, the dissolved hydrogen
concentration can be increased with a simple structure
without installing a pump or the like in the hydrogen
extracting pipe.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 A figure schematically showing a hydrogen
gas dissolution apparatus as an embodiment of the present
invention.

[0028] FIG. 2 A block diagram showing an electrical
configuration of the hydrogen gas dissolution apparatus.
[0029] FIG. 3 A figure showing a configuration of the
electrolysis tank of the hydrogen gas dissolution apparatus
and its surroundings.

MODE FOR CARRYING OUT THE INVENTION

[0030] An embodiment of the present invention will be
described below in accordance with the drawings.

[0031] FIG. 1 shows a schematic configuration of the
hydrogen gas dissolution apparatus 1 in the present embodi-
ment.

[0032] In the same figure, the shaded area is an area filled
with water (the same will apply to FIG. 3 below).

[0033] The hydrogen gas dissolution apparatus 1 is
equipped with an electrolysis tank 4 and a hydrogen gas
dissolution module 6.

[0034] In the electrolysis tank 4, hydrogen gas is gener-
ated by electrolysis.

[0035] The hydrogen gas dissolution module 6 dissolves
the hydrogen gas supplied from the electrolysis tank 4 by
bringing it into contact with water.

[0036] Thereby, it is possible to produce hydrogen dis-
solved water with a simple structure, which is available in
hemodialysis and as drinking water,

[0037] In the inside of the electrolysis tank 4, an elec-
trolysis chamber 40 is formed.

[0038] In the electrolysis chamber 40, there are disposed
an anode feed body 41, a cathode feed body 42, and a
diaphragm 43.

[0039] The electrolysis chamber 40 is divided by the
separating membrane 43 into an anode chamber 40a on the
anode feed body 41 side, and a cathode chamber 405 on the
cathode feed body 42 side.

[0040] For example, a solid polymeric material compris-
ing a fluorinated resin having a sulfonic acid group or the
like is appropriately used for the diaphragm 43.

[0041] Although, the diaphragm 43 may be eliminated, it
is preferred that the electrolysis chamber 40 is separated by
the diaphragm 43 into the anode chamber 40a and the
cathode chamber 4056 in order to make the electrolysis
efficiently in the inside of the electrolysis tank 4.

[0042] Water for electrolysis is supplied to the anode
chamber 40a and the cathode chamber 405.

[0043] When a direct current voltage for electrolysis is
applied between the anode feed body 41 and the cathode
feed body 42, the water is electrolyzed in the anode chamber
40a and the cathode chamber 405, generating oxygen gas in
the anode chamber 40a and hydrogen gas in the cathode
chamber 405.

[0044] In the present embodiment, there is further pro-
vided with a water supply pipe 3 for supplying water for
electrolysis to the anode chamber 40a and the cathode
chamber 405.

[0045] It is also possible to configure such that the water
for electrolysis is supplied from the undermentioned oxygen
extracting pipe 7 and hydrogen extracting pipe 8.
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[0046] The water supply pipe 3 branches into a water
supply pipe 31 and a water supply pipe 32 at a bifurcation
portion 3a.

[0047] The water supply pipe 31 is connected to the anode
chamber 40a, and the water supply pipe 32 is connected to
the cathode chamber 405.

[0048] The water supply pipe 3 upstream of the bifurca-
tion portion 3a is provided with an open/close valve 91 (first
open/close valve).

[0049] The hydrogen gas dissolution apparatus 1 is further
provided with a water supply means for supplying water to
the hydrogen gas dissolution module 6.

[0050] The water supply means includes a water supply
pipe 5.
[0051] In the present embodiment, the water supply pipe

3 is branched from the water supply pipe 5. Accordingly, the
water supply pipe 3 and the water supply pipe 5 are supplied
with water from a water source of the same system. Thereby,
the structure of the hydrogen gas dissolution apparatus 1 is
simplified.

[0052] It may be also possible that the water source of the
water supply pipe 3 and the water source of the water supply
pipe 5 are separate systems.

[0053] The cathode chamber 4056 and the hydrogen gas
dissolution module 6 are connected by the undermentioned
hydrogen extracting pipe 8. The hydrogen gas produced in
the cathode chamber 405 is supplied to the hydrogen gas
dissolution module 6 via the hydrogen extracting pipe 8.
[0054] The hydrogen gas dissolution module 6 has a tube
body 61 for passing water supplied from the water supply
pipe 5.

[0055] In the present embodiment, a plurality of tube
bodies 61 are disposed inside the hydrogen gas dissolution
module 6.

[0056] The tube bodies 61 are extended in a horizontal
direction.
[0057] The tube body 61 is composed of a porous mem-

brane which is hydrogen gas permeable. Thereby, the hydro-
gen gas supplied from the cathode chamber 405 permeates
through the tube body 61, and comes into contact with and
dissolves in the water in the tube body 61.

[0058] In the present embodiment, a hollow fiber mem-
brane is used as the porous membrane constituting the tube
body 61.

[0059] The hollow fiber membrane has innumerable
micropores which allow hydrogen gas to permeate there-
through.

[0060] In the present embodiment, the external pressure of
the tube body 61 is increased by the hydrogen gas generated
in the cathode chamber 405, which causes the hydrogen gas
existing outside the tube body 61 to move inward and
dissolve in the water in the tube. Hydrogen dissolved water
is easily obtained.

[0061] FIG. 2 shows an electrical configuration of the
hydrogen gas dissolution apparatus 1.

[0062] The hydrogen gas dissolution apparatus 1 is
equipped with a control means 10 which controls each of the
anode feed body 41, the cathode feed body 42 and other
parts.

[0063] The control means 10 has, for example,

a CPU (Central Processing unit) for executing various
arithmetic processing, information processing, and the like,
and
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a memory for storing programs and various information for
controlling the operation of the CPU.

[0064] A current supply line between the anode feed body
41 and the control means 10 is provided with a current
sensing means 44. The current sensing means 44 may be
provided in a current supply line between the cathode feed
body 42 and the control means 10. The current sensing
means 44 detects the electrolytic current supplied to the
anode feed body 41 and the cathode feed body 42 and
outputs an electrical signal corresponding to the value of the
electrolytic current, to the control means 10.

[0065] Based on the electrical signal output from the
current sensing means 44, the control means 10 controls, for
example, a DC voltage applied to the anode feed body 41
and the cathode feed body 42.

[0066] More specifically, the control means 10 controls
the DC voltage applied to the anode feed body 41 and the
cathode feed body 42 by feedback control so that the
electrolysis current detected by the current sensing means 44
becomes a desired value according to a dissolved hydrogen
concentration set by the user or the like.

[0067] For example, if the electrolytic current is exces-
sively large, the control means 10 decreases the above
voltage. If the electrolytic current is excessively small, the
control means 10 increases the above voltage. This allows
the electrolytic current supplied to the anode feed body 41
and the cathode feed body 42 to be properly controlled.

[0068] The hydrogen gas dissolution apparatus 1 in the
present embodiment has the oxygen extracting pipe 7 for
extracting oxygen gas from the anode chamber 40a of the
electrolysis tank 4. The oxygen extracting pipe 7 has an inlet
7a on the side of the anode chamber 40qa of the electrolysis
tank 4, and an outlet 76 opened within the hydrogen gas
dissolution apparatus 1.

[0069] It is preferable that the inlet 7a is located above the
anode chamber 40a of the electrolysis tank 4. Thereby, the
hydrogen gas generated in the anode chamber 40a is facili-
tated to flow out into the oxygen extracting pipe 7 from the
inlet 7a by the water pressure in the anode chamber 40q.
[0070] The outlet 75 is provided at an end of the oxygen
extracting pipe 7. The oxygen extracting pipe 7 may be
arbitrarily extended so that the outlet 75 is opened outside
the hydrogen gas dissolution apparatus 1.

[0071] The hydrogen gas dissolution apparatus 1 is pro-
vided with the hydrogen extracting pipe 8 for extracting
hydrogen gas from the electrolysis tank 4. It has an inlet 8a
connected to the cathode chamber 405 of the electrolysis
tank 4, and an outlet 86 connected to the hydrogen gas
dissolution module 6.

[0072] The hydrogen extracting pipe 8 supplies the hydro-
gen gas generated in the cathode chamber 4056 to the
hydrogen gas dissolution module 6.

[0073] It is preferable that the inlet 8a is located at the
upper part of the cathode chamber 405 of the electrolysis
tank 4.

[0074] This makes it easier for the hydrogen gas generated
in the cathode chamber 405 to flow from the inlet 8a into the
hydrogen extracting pipe 8 due to the water pressure in the
cathode chamber 405.

[0075] It is preferable that the outlet 85 is connected and
opened to the lower part of the hydrogen gas dissolution
module 6.
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[0076] This facilitates the low specific gravity hydrogen
gas flowing into the hydrogen extracting pipe 8 from the
cathode chamber 405 to rise and flow into the hydrogen gas
dissolution module 6.

[0077] The hydrogen extracting pipe 8 is connected to an
opening pipe 81 whose end 815 is opened and which is
branched from the hydrogen extracting pipe 8 at a bifurca-
tion portion 81a.

[0078] The opening pipe 81 is provided to open the
cathode chamber 405. Therefore, it may be possible that the
opening pipe 81 is provided independently of the hydrogen
extracting pipe 8 and directly connected to the cathode
chamber 405.

[0079] The opening pipe 81 may be arbitrarily extended so
that the end 8154 is opened outside the hydrogen gas disso-
Iution apparatus 1.

[0080] An open/close valve 92 (second open/close valve)
is provided near the outlet 75 of the oxygen extracting pipe
7 connected to the anode chamber 40a.

[0081] An open/close valve 93 (second open/close valve)
is provided near the end 815 of the opening pipe 81
branching from the hydrogen extracting pipe 8 connected to
the cathode chamber 405. The open/close valve 92 is pro-
vided to discharge the gas in the oxygen extracting pipe 7.
[0082] The open/close valve 93 is provided to discharge
the gas in the hydrogen extracting pipe 8.

[0083] As the electrolysis generating hydrogen gas pro-
ceeds, the water in the electrolysis chamber 40 is consumed.
[0084] At this time, by opening the open/close valves 91,
92 and 93, water is supplied to the electrolysis chamber 40
from the water supply pipe 3 due to the difference in the
internal pressure between the water supply pipe 3 and the
oxygen extracting pipe 7 and the hydrogen extracting pipe 8.
[0085] FIG. 3 shows a configuration of the electrolysis
tank and its surroundings.

[0086] It is desirable that the anode chamber 40a and the
cathode chamber 405 are maintained in a state of full water
at any time in order that the electrolysis is performed
efficiently in the electrolysis tank 4. Therefore, in the present
embodiment, water is supplied from the water supply pipe 3
to the anode chamber 40a and the cathode chamber 405 prior
to the electrolysis.

[0087] In the present embodiment, as the water supply
pipe 31 and the water supply pipe 32 are connected to each
other at the bifurcation portion 3a, the water level in the
oxygen extracting pipe 7 becomes equal to the water level in
the hydrogen extracting pipe 8.

[0088] The open/close valves 91, 92 and 93 are, for
example, composed of electromagnetic valves, and are con-
trolled by the control means 10 to work in conjunction with
each other.

[0089] For example, when the control means 10 open the
open/close valves 91, 92 and 93, the water pressure of the
water supplied from the water supply pipe 31 discharges gas
from the oxygen extracting pipe 7 and the hydrogen extract-
ing pipe 8, and the water levels of the oxygen extracting pipe
7 and the hydrogen extracting pipe 8 are raised.

[0090] As a result, the water levels of the oxygen extract-
ing pipe 7 and the hydrogen extracting pipe 8, which are
lowered by the electrolysis, can be raised in advance.
[0091] Furthermore, the control means 10 starts the elec-
trolysis by applying a DC voltage for electrolysis to the
anode feed body 41 and the cathode feed body 42 after
closing of the open/close valves 91, 92, 93. That is, in a state
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where the open/close valves 91, 92, 93 are closed, the
electrolysis is progressed in the electrolysis chamber 40, and
hydrogen gas is generated in the cathode chamber 405.
[0092] As a result, without the need to install a pump or
other complex configuration in the hydrogen extracting pipe
8, the hydrogen gas in the hydrogen extracting pipe 8 is
increased in the pressure, and pressurizes the tube body
(bodies) 61 of the hydrogen gas dissolution module 6 from
the outside.

[0093] Accordingly, the hydrogen gas in contact with the
water within the hydrogen gas dissolution module 6 is
increased, which makes it possible to supply hydrogen
dissolved water having a high dissolved hydrogen concen-
tration at a low cost with a simple structure.

[0094] As a configuration for properly maintaining the
water level in the oxygen extracting pipe 7 and the water
level in the hydrogen extracting pipe 8, the hydrogen gas
dissolution apparatus 1 in the present embodiment is
equipped with water level sensors (water level detection
means) S1, S2, S3, S4 and S5 and the above-said open/close
valves 91, 92 and 93

[0095] The water level sensors S1 and S2 are arranged up
and down at an appropriate interval on the oxygen extracting
pipe 7.

[0096] The water level sensor S5 is disposed between the
water level sensor S1 and the water level sensor S2.
[0097] The water level sensors S1, S2 and S5 detect the
water in the pipe by an optical manner or buoyancy, and
output to the control means 10 the corresponding electrical
signals.

[0098] Based on the electrical signals input from the water
level sensors S1, S2 and S5, the control means 10 knows and
obtains the water level in the oxygen extracting pipe 7.
[0099] Similarly, the water level sensors S3 and S4 are
arranged up and drawn at an appropriate interval on the
hydrogen extracting pipe 8. The water level sensors S3 and
S4 detect water in the pipe by an optical manner or buoy-
ancy, and output to the control means 10 the corresponding
electrical signals.

[0100] Based on the electrical signals input from the water
level sensors S3 and S4, the control means 10 knows and
obtains the water level in the hydrogen extracting pipe 8.
[0101] The water level sensors S1 and S3 are located at the
same height. The water level sensors S2 and S4 are located
at the same height. The water level sensor S5 may be
disposed on the hydrogen extracting pipe 8. In this case, the
water level sensor S5 is located between the water level
sensor S3 and the water level sensor S4.

[0102] The water level sensor S4 is disposed below the
bifurcation portion 81a. Thereby, when supplying water for
electrolysis to the cathode chamber 405, the water is pre-
vented from entering into the hydrogen extracting pipe 8 on
the hydrogen gas dissolution module 6 side than the bifur-
cation portion 8la.

[0103] By opening the open/close valves 91, 92 and 93,
the water level in the oxygen extracting pipe 7 and the water
level in the hydrogen extracting pipe 8 rise while maintain-
ing the same height.

[0104] When it is detected by the electrical signal output
from the water level sensor S5 that the water level in the
oxygen extracting pipe 7 has risen properly (to the height of
the water level sensor S5), the control means 10 closes the
open/close valves 91, 92, 93. This completes the replenish-
ment of water into the electrolysis tank 4.
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[0105] As the electrolysis progresses, the water level in
the oxygen extracting pipe 7 and the water level in the
hydrogen extracting pipe 8 are changed at different heights.

[0106] When a fall or rise in the water level is detected by
the electrical signals output from the water level sensors S1
to S4, the control means 10 stops applying the electrolytic
voltage to the anode feed body 41 and the cathode feed body
42.

[0107] More specifically, the control means 10 stops the
electrolysis when a drop in the water level in the oxygen
extracting pipe 7 is detected by an electrical signal output
from the water level sensor S1, or when a rise in the water
level in the oxygen extracting pipe 7 is detected by an
electrical signal output from the water level sensor S2.

[0108] Further, the control means 10 stops the electrolysis
when a drop in the water level in the hydrogen extracting
pipe 8 is detected by the electrical signal output from the
water level sensor S3, or when a rise in the water level in the
hydrogen extracting pipe 8 is detected by the electrical
signal output from the water level sensor S4.

[0109] Furthermore, the control means 10 opens the open/
close valves 92 and 93. Thereby, the pressure of the anode
chamber 40a and the cathode chamber 405 becomes equal to
the atmospheric pressure, and the water level in the oxygen
extracting pipe 7 becomes equal to the water level in the
hydrogen extracting pipe 8. When a drop in the water level
in the oxygen extracting pipe 7 is detected by the electrical
signal output from the water level sensor S5, the open/close
valve 91 is opened and the water is replenished. Thereby, the
water level in the hydrogen extracting pipe 8 is maintained
between the water level sensors S3 and S4.

[0110] The control means 10 starts the electrolysis by
applying a DC voltage for electrolysis to the anode feed
body 41 and the cathode feed body 42 after closing the
open/close valves 91, 92 and 93. That is, in such a state that
the open/close valves 91, 92 and 93 have been closed, the
electrolysis is progressed in the electrolysis chamber 40, and
hydrogen gas is generated in the cathode chamber 405. With
this, the pressure in the hydrogen extracting pipe 8 increases
and pressurizes the hydrogen gas dissolution module 6.

[0111] Tt is preferable that the water level in the hydrogen
extracting pipe 8 is kept lower than the outlet 86 by
controlling the open/close valves 91, 92 and 93 by the
control means 10.

[0112] Thereby, the water supplied from the water supply
pipe 32 is prevented from flowing into the hydrogen gas
dissolution module 6.

[0113] The hydrogen extracting pipe 8 may be provided
with an open/close valve (not shown). This open/close valve
is closed when the water for electrolysis is supplied to the
cathode chamber 4056. This further prevents the water sup-
plied from the water supply pipe 32 from flowing into the
hydrogen gas dissolution module 6.

[0114] By the way, when the open/close valves 91, 92 and
93 are opened, there is a possibility that water flows vigor-
ously into the electrolysis chamber 40 from the water supply
pipe 3, and flow out of the outlet 76 and the end 815.

[0115] Therefore, in the present hydrogen gas dissolution
apparatus 1, it is desirable that the water supply pipe 3 is
provided with a throttling valve 94 between the open/close
valve 91 and the bifurcation portion 3« in order to limit the
amount of water flowing through the water supply pipe 3.
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The throttling valve 94 inhibits the water supplied to the
electrolysis chamber 40, from flowing out of the outlet 75
and the end 8154.

[0116] In the hydrogen gas dissolution apparatus 1, it is
desirable that the oxygen extracting pipe 7 is provided,
between the open/close valve 92 and the outlet 75, with a
throttling valve 95 to limit the amount of water flowing
through the oxygen extracting pipe 7.

[0117] Similarly, it is desirable that the opening pipe 81 is
provided, between the open/close valve 93 and the end 815,
with a throttling valve 96 to limit the amount of water
flowing through the opening pipe 81.

[0118] The throttling valves 95 and 96 inhibit the water
supplied to the electrolysis chamber 40 from flowing out of
the outlet 75 and the end 815.

[0119] If the outflow of water from the outlet 75 and the
end 815 can be sufficiently controlled by the throttling valve
94 alone, the throttling valves 95 and 96 may be omitted.
[0120] When the hydrogen dissolved water produced by
the hydrogen gas dissolution apparatus 1 is used for blood
dialysis, reverse osmosis water treated by a reverse osmosis
membrane treatment apparatus (not shown) is supplied to
the water supply pipe 5. Then, in the hydrogen gas disso-
Iution module 6, hydrogen gas is dissolved in the reverse
osmosis water to produce water for preparing dialysate,
which is then supplied to a dialysate supply device.

[0121] While detailed description has been made of the
hydrogen gas dissolution apparatus 1 of the present inven-
tion, the present invention can be embodied in various forms
without being limited to the above-described specific
embodiment.

[0122] Namely, it is enough for the hydrogen gas disso-
Iution apparatus 1 to comprises at least

[0123] an electrolysis tank 4 having an anode chamber
40a for generating oxygen gas by electrolysis and a
cathode chamber 405 for generating hydrogen gas by
the above-said electrolysis,

[0124] a hydrogen extracting pipe 8 for extracting the
hydrogen gas from the cathode chamber 405,

[0125] an oxygen extracting pipe 7 for extracting the
oxygen gas from the anode chamber 40q,

[0126] a water supply pipe 3 for supplying water for
electrolysis to the anode chamber 40a and the cathode
chamber 405,

[0127] an opening pipe 81 for opening the cathode
chamber 405,

[0128] a hydrogen gas dissolution module 6 connected
to the hydrogen extracting pipe 8 to dissolve the
hydrogen gas supplied from the hydrogen extracting
pipe 8 by making it contact with water,

[0129] a first open/close valve 91 installed on the water
supply pipe 3.

[0130] a second open/close valve 92 provided on the
oxygen extracting pipe 7,

[0131] a second open/close valve 93 provided on the
opening pipe 81, and

[0132] a control means 10 for controlling the electroly-
sis tank 7, the first open/close valve 91, and the second
open/close valves 92, 93,

wherein

[0133] the control means 10 is configured to cause the
water for electrolysis to flow into the anode chamber
40a and cathode chamber 405 by opening the first
open/close valve 91 and the second open/close valves
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92, 93, and then start the electrolysis after closing the
first open/close valve 91 and the second open/close
valves 92, 93.

EXPLANATION OF SYMBOLS

[0134] 1: hydrogen gas dissolution apparatus
[0135] 3: water supply pipe

[0136] 4: electrolysis tank

[0137] 5: water supply pipe (water supply means)
[0138] 6: hydrogen gas dissolution module
[0139] 7: oxygen extracting pipe

[0140] 8: hydrogen extracting pipe

[0141] 10: control means
[0142] 40qa: anode chamber
[0143] 4054: cathode chamber

[0144] 61: tube body

[0145] 81: opening pipe

[0146] 91: open/close valve

[0147] 92: open/close valve

[0148] 93: open/close valve

[0149] S5: water level sensor (first water level detection
means)

1. A hydrogen gas dissolution apparatus comprising:

an electrolysis tank having
an anode chamber for generating oxygen gas by elec-

trolysis and
a cathode chamber for generating hydrogen gas by the
electrolysis,

a hydrogen extracting pipe for extracting the hydrogen
gas from the cathode chamber,

an oxygen extracting pipe for extracting the oxygen gas
from the anode chamber,

a water supply pipe for supplying water for electrolysis to
the anode chamber and the cathode chamber,

an opening pipe for opening the cathode chamber,

a hydrogen gas dissolution module connected to the
hydrogen extracting pipe to dissolve the hydrogen gas
supplied from the hydrogen extracting pipe by making
it contact with water,

a first open/close valve installed on the water supply pipe,

a second open/close valve provided in each of the oxygen
extracting pipe and the opening pipe, and

a control means for controlling the electrolysis tank, the
first open/close valve, and the second open/close
valves,

wherein

the control means causes the water for electrolysis to flow
into the anode chamber and the cathode chamber by
opening the first open/close valve and the second
open/close valves, and then starts the electrolysis after
closing the first open/close valve and the second open/
close valves.

2. The hydrogen gas dissolution apparatus according to

claim 1, wherein

at least one of the hydrogen extracting pipe and the
oxygen extracting pipe is provided with a first water
level detection means for detecting the water level in
the pipe, and

the control means closes the first open/close valve and the
second open/close valve when a rise in the water level
in the pipe is detected by the first water level detection
means, and starts the electrolysis.
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3. The hydrogen gas dissolution apparatus according to
claim 2, which is further provided with a water supply
means for supplying the water to the hydrogen gas disso-
lution module, and

the water is supplied to the water supply pipe and the

water supply means from a water source of the same
system.

4. The hydrogen gas dissolution apparatus according to
claim 3, wherein

the hydrogen gas dissolution module has a tube body for

passing the water supplied from the water supply
means, and

the tube body is composed of a porous membrane which

allows the hydrogen gas to pass through.

5. The hydrogen gas dissolution apparatus according to
claim 4, wherein

the porous membrane is a hollow fiber membrane.
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6. The hydrogen gas dissolution apparatus according to
claim 1, which is further provided with a water supply
means for supplying the water to the hydrogen gas disso-
lution module, and

the water is supplied to the water supply pipe and the

water supply means from a water source of the same
system.

7. The hydrogen gas dissolution apparatus according to
claim 6, wherein the hydrogen gas dissolution module has a
tube body for passing the water supplied from the water
supply means, and

the tube body is composed of a porous membrane which

allows the hydrogen gas to pass through.

8. The hydrogen gas dissolution apparatus according to
claim 7, wherein the porous membrane is a hollow fiber
membrane.



