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(57) Abstract: The present invention is broadly directed to a method of shipping carbon dioxide (CO;) emissions for processing and
green ammonia (NH3) for import/export. The preferred method of one aspect of the invention broadly comprises the steps of: (a) shipping
CO, emissions atvia a dual-cargo carrier ship (12) from an emissions region at (14) to a production region at (16); (b) processing the
CO;, emissions at the production region (16); (c) producing green ammonia at (22) at the production region (16); (d) shipping the green
ammonia depicted at (24) from the production region (16) to the emissions region (14) via the dual-cargo carrier ship (12).
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SHIPPING CARBON DIOXIDE EMISSIONS FOR PROCESSING AND GREEN
AMMONIA FOR IMPORT/EXPORT

Technical Field

[0001] The present invention is broadly directed to a method of shipping carbon
dioxide emissions for processing and green ammonia for import/export. The invention
is also generally directed to a dual-cargo transportation and associated infrastructure

system.
Summary of Invention

[0002] According to a first aspect of the present invention there is provided a
method of shipping carbon dioxide (CO2) emissions for processing and green
ammonia (NH3) for import, said method comprising:
€) shipping CO2 emissions via a dual-cargo carrier ship from an emissions
region to a production region being remote from the emissions region, said
CO2 emissions captured from a CO2-emitting plant located at the emissions
region;
(b) processing the CO2 emissions at the production region;
(© producing green ammonia at the production region;
(d) shipping the green ammonia from the production region to the emissions

region via the dual-cargo carrier ship.

[0003] Preferably the method comprises repeating steps (a) to (d) for multiple

shipping roundtrips between the emissions and the production regions.

[0004] According to a second aspect of the invention there is provided a method
of shipping carbon dioxide (CO2) emissions for processing and green ammonia (NH3)

for import, said method comprising:

(A)  shipping CO2 emissions via a dual-cargo carrier ship from an emissions
region to a production region being remote from the emissions region, said
CO2 emissions being (i) captured from a CO2-emitting plant located at the

emissions region, and (ii) processed at the production region;
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(B)

[0005]

importing green NHs3 to the emissions region via the dual-cargo carrier

ship, said green NH3; produced at the production region.

According to a third aspect of the invention there is provided a method of

shipping green ammonia (NHs) for export and carbon dioxide (CO2) emissions for

processing, said method comprising:

(@)
(b)

(©

(d)

[0006]

producing green ammonia at a production region;

shipping the green ammonia via a dual-cargo carrier ship from the
production region to an emissions region being remote from the production
region;

shipping CO2 emissions via the dual-cargo carrier ship from the emissions
region to the production region, said emissions captured from a COz-
emitting plant located at the emissions region;

processing the CO2 emissions at the production region.

Preferably the method comprises repeating steps (a) to (d) for multiple

shipping roundtrips between the production and emissions regions.

[0007]

According to a fourth aspect of the invention there is provided a method of

shipping green ammonia (NHs) for export and carbon dioxide (CO2) emissions for

processing, said method comprising:

(1)
)

3)

(4)

[0008]

producing green NHs at a production region;

exporting the green NH3 via a dual-cargo carrier to an emissions region
remote from the production region;

importing COz2 emissions to the production region via the dual-cargo carrier
ship, said CO2 emissions being captured from a CO2-emitting plant located
at the emissions region;

processing the CO2 emissions at the production region.

Preferably the method also comprises unloading of the CO2 emissions

from storage vessels of the carrier ship at the production region prior to processing of

said emissions. More preferably the method further comprises loading of the green
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ammonia into the storage vessels of the carrier ship docked at a port or terminal at

the production region.

[0009] Preferably the method additionally comprises purging of the storage
vessels of the carrier ship at the production region of residual CO2 emissions
following unloading of the CO2 emissions and prior to loading of the green ammonia
at the production region. Likewise, the method comprises purging of the storage
vessels at the emissions region of residual green ammonia following unloading of the

green ammonia and prior to loading of further CO2 emissions at the emissions region.

[0010] Preferably the step of processing the CO2 emissions includes but is not
limited to any one of geosequestration, urea production, synthetic methane
production, synthetic methanol production, synthetic polymer or plastics production.
More preferably the geosequestration of the CO2 emissions involves docking the
carrier ship at a port or terminal associated with an onshore receiving facility at the
production region, and piping the CO2 emissions offshore from said receiving facility
for injection into a subsea well at the production region. Alternatively, the carrier ship
is anchored at or in close proximity to an offshore COz receiving facility at the
production region, and the CO2 emissions are injected from said receiving facility into

a subsea well.

[0011] Preferably the step of producing green ammonia at the production region
involves a catalytic reaction between nitrogen (N2) and hydrogen (Hz) via the Haber-
Bosch (HB) process. More preferably the Nz is directly separated from air in an air
separation unit, and the Hz is split from water in an electrolyser. Still more preferably
the air separation unit and the electrolyser are powered via green electricity derived

from wind turbines, solar power, or hydro power located at the production region.

[0012] According to a fifth aspect of the invention there is provided a dual-cargo
transportation and associated infrastructure system comprising:

a dual-cargo carrier ship adapted to transport CO2 emissions captured
from a COz2-emitting plant located at an emissions region to a production region
remote from the emissions region;

a processing facility located at the production region, said facility adapted

for processing of the CO2 emissions;
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a green ammonia production plant located at the production region, said
ammonia plant adapted to produce green ammonia to be transported via the dual-

cargo carrier ship to the emissions region.

[0013] According to a sixth aspect of the invention there is provided a dual-cargo
transportation and associated infrastructure system comprising:

a green ammonia NH3 production plant located at a production region, said
ammonia plant adapted to produce green ammonig;

a dual-cargo carrier ship adapted to transport the green NHs from the
production region to an emissions region remote from the production region;

a CO2 processing facility located at the production region, said facility
adapted for processing of CO2 emissions (i) captured from a CO2-emitting plant
located at the emissions region, (ii) transported to the production region via the dual-

cargo carrier ship.

[0014] According to a seventh aspect of the invention there is provided a method
of shipping carbon dioxide (CO2) emissions for geosequestration and green ammonia
(NHs) for import, said method comprising:
(@  shipping CO2 emissions via a dual-cargo carrier ship from an emissions
region to a production region being remote from the emissions region, said
CO2 emissions captured from a CO2-emitting plant located at the emissions
region;
(b)  geosequestrating the CO2 emissions at the production region;
(c)producing green ammonia at the production region;
(d)  shipping the green ammonia from the production region to the emissions

region via the dual-cargo carrier ship.

[0015] According to an eighth aspect of the invention there is provided a method
of shipping carbon dioxide (CO2) emissions for geosequestration and green ammonia

(NHs) for import, said method comprising:

(A)  shipping CO2 emissions via a dual-cargo carrier ship from an emissions

region to a production region being remote from the emissions region, said
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(B)

[0016]

CO2 emissions being (i) captured from a CO2-emitting plant located at the
emissions region, and (ii) geosequestrated at the production region;
importing green NHs to the emissions region via the dual-cargo carrier

ship, said green NH3; produced at the production region.

According to an ninth aspect of the invention there is provided a method of

shipping green ammonia (NHs) for export and carbon dioxide (CO2) emissions for

geosequestration, said method comprising:

(@)
(b)

(©

(d)

[0017]

producing green ammonia at a production region;

shipping the green ammonia via a dual-cargo carrier ship from the
production region to an emissions region being remote from the production
region;

shipping COz2 emissions via the dual-cargo carrier ship from the emissions
region to the production region, said emissions captured from a COz-
emitting plant located at the emissions region;

geosequestrating the CO2 emissions at the production region.

According to an tenth aspect of the invention there is provided a method of

shipping green ammonia (NHs) for export and carbon dioxide (COz2) emissions for

geosequestration, said method comprising:

(1)
)

3)

(4)

[0018]

producing green NHs at a production region;

exporting the green NH3s via a dual-cargo carrier to an emissions region
remote from the production region;

importing CO2 emissions to the production region via the dual-cargo carrier
ship, said CO2 emissions being captured from a CO2-emitting plant located
at the emissions region;

geosequestrating the CO2 emissions at the production region.

According to an eleventh aspect of the invention there is provided a dual-

cargo transportation and associated infrastructure system comprising:
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a dual-cargo carrier ship adapted to transport CO2 emissions captured
from a COz-emitting plant located at an emissions region to a production region
remote from the emissions region;

a CO2 geosequestration facility located at the production region, said
facility adapted for geosequestration of the CO2 emissions;

a green ammonia production plant located at the production region, said
ammonia plant adapted to produce green ammonia to be transported via the dual-

cargo carrier ship to the emissions region.

[0019] According to a twelfth aspect of the invention there is provided a dual-
cargo transportation and associated infrastructure system comprising:

a green ammonia NH3 production plant located at a production region, said
ammonia plant adapted to produce green ammonig;

a dual-cargo carrier ship adapted to transport the green NHs from the
production region to an emissions region remote from the production region;

a CO2 geosequestration facility located at the production region, said
facility adapted for geosequestration of CO2 emissions (i) captured from a CO2-
emitting plant located at the emissions region, (ii) transported to the production region

via the dual-cargo carrier ship
Brief Description of Drawings

[0020] In order to achieve a better understanding of the nature of the present
invention a preferred embodiment of a method of shipping carbon dioxide (CO2)
emissions for processing and green ammonia (NHs) for import/export together with
other aspects of the technology will now be described, by way of example only, with

reference to the accompanying illustrations in which:

Figure 1 is a schematic illustration of a method of shipping carbon dioxide (CO2)
emissions for processing and green ammonia (NHs) for import according to a

preferred embodiment of the first to fourth aspects of the invention;

Figure 2 is a schematic illustration of processing of CO2 emissions at the production

region according to the preferred embodiment of figure 1;
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Figures 3A and 3B illustrate alternative embodiments depicting production of green
ammonia at the production region and shipping of this green ammonia to the

emissions region according to the preferred embodiment of figure 1;

Figure 4 is a map broadly depicting the production region for both processing of the
CO2 emissions and production of the green ammonia according to the preferred

embodiment of figure 1;

Figure 5 illustrates sectional views of a liquid CO2 cargo carrier of a known design
suitable for modification to a dual-cargo carrier ship appropriate for transportation of
both CO2 emissions and green ammonia in implementation of the preferred
embodiment of figure 1 according to both the broadly defined method and system

aspects of the technology.
Detailed Description

[0021] Figures 1 to 3 schematically depict a preferred embodiment of a method of
shipping carbon dioxide (CO2) emissions for processing and green ammonia (NH3) for
import/export according to the first to fourth aspects of the technology. The method of
this example in the context of the first aspect of the invention broadly comprises the

steps of:

€) shipping CO2 emissions at 10 via a dual-cargo carrier ship 12 from an
emissions region at 14 to a production region at 16 (see figure 1);

(b) processing the CO2 emissions at the production region 16 (see figure 2);

(© producing green ammonia at 22 at the production region 16 (see figure 3A);

(d) shipping the green ammonia depicted at 24 from the production region 16 to

the emissions region 14 via the dual-cargo carrier ship 12 (returning to figure

1.

[0022] As seen in figure 3A, the production of green ammonia at 22 at the
production region 16 typically involves a catalytic reaction between nitrogen (N2) and
hydrogen (Hz) via the Haber-Bosch (HB) process. In this embodiment the N2 is
directly separated from air in an air separation unit (not shown) and the H: is split

from water in an electrolyser (not shown). Importantly, the air separation unit and the
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electrolyser are powered via green electricity derived in this instance from wind
turbines 26 located at the production region 16. Alternatively, the green electricity may
be derived from solar or hydro energy sources. It is to be understood that the
production of green ammonia may extend to or include emerging technologies
including but not limited to solid oxide electrolysis where N2 and Hz are extracted from

air and water using the same electrolyser cell.

[0023] Figure 5 shows a liquid CO:2 cargo carrier 13 of a known design suitable for
modification to a dual-cargo carrier ship for application in the preferred methodology
of the various aspects of the technology. The conventional carrier 13 includes a
series of liquid COz2 vessels 30a to 30d. In the context of the first aspect of the
invention it is to be understood that the dual-cargo carrier ship performs multiple
shipping roundtrips between the emissions and the production regions 14 and 16, in
this instance Japan and Australia. Importantly the dual-cargo carrier ship includes
storage tanks in the form of relatively low pressure storage tanks such as 30a to 30d.
The storage tanks such as 30a are designed and rated to handle the storage
requirements of both (i) liquid CO2 emissions at between -40° to -57°C and between 5
to 7 bar, and (ii) liquid ammonia at between -30°C to -35°C and atmospheric
pressure. |t should be noted that the pressure storage requirement for liquid COz is

many times more than the pressure requirement for liquid NHs.

[0024] The liquid CO2 and liquid NHs storage tanks must also be constructed of a
material compatible with both liquids. The compatible material selected for
construction of the relatively low pressure storage tanks must also extend to fittings,
piping and other infrastructure associated with the storage tanks. It is to be
understood that cast iron, cast steel, nickel steel, aluminium, carbon steel, stainless
steel and mild steel are appropriate materials insofar as they are suited to both liquid
COz2 and liquid NHs. On the other hand, it is to be understood that copper, zinc or
their alloys, such as bronze and brass, are to be avoided together with galvanised

materials as they are not compatible with ammonia.

[0025] Figures 3A and 3B illustrate alternative embodiments of the methodology
where the CO2 emissions are unloaded or offloaded from the storage vessels such as

30a of the dual-cargo carrier ship 12 at the production region 16 prior to their
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processing. In the embodiment of figure 3A, the production region 16 is in the form of
a manmade or reclaimed island named the “Bass Strait Energy Island” 32. In this
example the CO2 emissions are processed at 34 from onshore the island 32. In the
other embodiment of figure 3B, the production region 16 is in the form of a naturally
occurring island within the Bass Strait, in this example Prime Seal Island 36. In this
instance the CO2 emissions are piped offshore of the island 36 via CO2 emissions
pipe 38 and processed offshore within the Bass Strait itself. In this embodiment the
CO2 emissions are in both scenarios processed by geosequestration for carbon
capture and storage (CCS). Itis to be understood that processing of the CO2
emissions may also extend to industrial processes including but not limited to urea
production, synthetic methane or methanol production, or synthetic polymer or

plastics production.

[0026] In either of the alternative geosequestration embodiments, the dual-cargo
carrier ship 12 is docked at a port or terminal 39 or 40 associated with an onshore
receiving facility at the island 32 or 36. In both cases, the liquid CO2 emissions are
reconfigured or otherwise treated at an onshore CO:2 receiving facility or handling
system (not shown) prior to geosequestration or injection via an injection well head
into a well, typically a subsea well at 18 (see figure 2). In a departure from these
approaches, the dual-cargo carrier ship 12 may anchor at, or in close proximity to, an
offshore COz receiving facility or platform at the production region in the Bass Strait.
In this instance the CO2 emissions are decanted from the storage vessels such as
30a of the carrier ship 12 to the receiving facility or platform and reconfigured for

injection into a subsea well associated with the platform (not shown).

[0027] It is to be understood that the renewable energy source to be harnessed in
the production of green ammonia may be accessible from or in close proximity to the
production region. The renewable energy source is not limited to wind energy and
includes solar, hydro, wave, ocean current, and geothermal energy. These renewable
energy sources may also be used in powering unit operations associated with
processing activities. The processing activities may also be powered by other energy

sources which are considered zero carbon emitting, such as nuclear power.
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[0028] In this embodiment the production region at 16 is shown in figure 4 as

extending across the Bass Strait or more generally the ocean passage separating
Tasmania from the Australian mainland. It is to be understood that the production
region 16 of the Bass Strait lends itself to the preferred embodiment of the first to

fourth aspects of the invention insofar as the Bass Strait:

1. provides significant storage potential for geosequestration of CO2 which is
understood to exceed 31G tonnes;
2. provides an enormous renewable energy source in the form of wind capable of

generating hundreds of GW in electricity from wind turbines 26.

[0029] It would ordinarily be understood to be counterintuitive to use the same
carrier ship or more particularly storage vessels in the transportation of both liquid
CO:2 and liquid ammonia. At least the following two reasons contribute to this

conventional understanding:

1. storage and typical transportation absolute pressures for liquid CO2 are around
5 to 7 times that of liquid ammonia and thus shipping liquid NH3 in tanks
dedicated to liquid CO2 would be considered overkill;

2. ammonia and CO2 combine to form white powders in the form of ammonium
bicarbonate and ammonium carbamate which must be avoided in materials
handling where such solids/powders coagulate and block pipes and associated
infrastructure and therefore it would not ordinarily be considered logical to

ship/store NHz and CO:z interchangeably in the same tank.

[0030] In addressing problems associated with formation of white powders caused
by ammonia contamination of a CO: storage vessel such as 30a (and vice versa), the
preceding embodiment additionally comprises the step of purging of the dual-cargo
carrier ship 12 or associated storage vessels such as 30a. It will be understood that
purging of residual CO2 emissions is undertaken at the production region 16 following
unloading of the CO2 emissions and prior to loading of the green ammonia. Likewise,
purging of the storage vessels such as 30a is undertaken at the emissions region 14
in order to remove residual green ammonia following unloading of the green ammonia

and prior to loading of further CO2 emissions at the emissions region.
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[0031] It is to be understood that the CO2 emissions for processing at the
production region 16 are captured from a CO2-emitting plant (not shown) located at
the emissions region 14. Itis expected that CO2 emitting plants will extend, although
not be limited, to fossil-fuelled power plants, cement plants, steel making plants,
chemicals production plants, and other point source emitting plants. Alternatively, the
CO2 emissions may be sourced from direct air capture technology rather than from a
point source emitting plant. The emissions region may vary and extend to countries
other than Japan with relatively high CO2 emissions levels from CO2-emitting plants,
such as Korea or other countries in Asia. Although the production region of the Bass
Strait is particularly suited to the invention, other regions of Australia having the
required processing capabilities and an abundance of offshore wind for harnessing in
the generation of wind turbine derived electricity may be appropriate. For example,
the production region may be located at coastal Western Australia and more
particularly offshore and/or on the coast of the Kimberley, Pilbara and Gascoyne
regions. It is to be understood that the production and/or emission regions may
extend across geographical areas, oceanic areas, and combined geographic and

oceanic areas.

[0032] In the preferred embodiment it is to be understood that the first and second
aspects of the invention are to be interpreted in the context of activity originating from
the emissions region or in this case Japan. On the other hand, the third and fourth
aspects of the technology are to be understood in the context of activity originating

from the production region or in this example the Bass Strait of Australia.

[0033] The fifth and sixth aspects of the invention are directed to a dual-cargo
transportation and associated infrastructure system. In the context of the preferred
embodiment of the earlier aspects of the technology, it is to be understood that the

system of the fifth and sixth aspects broadly comprises:

1. a dual-cargo carrier ship 12 adapted to transport CO2 emissions at 10 captured
from a COz2-emitting plant (not shown) at an emissions region 14 to a
production region 16 remote from the emissions region 14;

2. a COz2 processing facility such as 34 located at the production region 16 and

adapted for processing of the CO2 emissions;
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3. a green ammonia production plant such as 22 located at the production region
16 and adapted to produce green ammonia to be transported at 24 via the

dual-cargo carrier ship 12 to the emissions region 14.

[0034] In a similar manner to the preceding aspects of the invention, the sixth
aspect of the technology is broadly directed to a dual-cargo transportation and
associated infrastructure system corresponding to the fifth aspect but drafted in the
context of unit operations residing at the production region or in this case Australia.
The fifth aspect is on the other hand drafted in the context of the unit operations

originating at the emissions region, such as Japan.

[0035] It is to be understood that the component parts or unit operations for each
of the emissions and production activities may not be co-located within the respective
emissions region and production region. At the emissions region, the unloading or
offloading of green NH3 may be distant or separated from the capturing or collecting
of the CO2 emissions from the CO2 emitting plant. At the production region, the
processing of CO2 emissions or the associated receiving facility may be distant or
separated from the green ammonia production plant. For example, the processing
activities may be performed at or in the vicinity of the Tasmanian Coast whereas the
production of green NH3 and associated activities may be performed on an island in
the Bass Strait. In this scenario the dual-cargo carrier ship navigates or sails between

these separate locations within the production region.

[0036] Now that a preferred embodiment of the various aspects of the technology
have been described it will be apparent to those skilled in the art that the method of
shipping carbon dioxide emissions for processing and green ammonia for

import/export has at least the following advantages:

1. the method provides a dual-carrier supply chain where backloaded freight in
the form of liquid ammonia improves the commercial viability of the transport
system;

2. the production region provides two coincident resources in the form of (a)
renewables or geological storage or other resources which assist in industrial
processing of the CO2 emissions, and (b) wind to facilitate the production of

green ammonia;
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3. the method and system are effective in providing a decarbonisation loop where
CO2 emissions are processed at the production region, for example
geosequestrated for storage;

4. the coincident wind energy and CO:2 storage capacity provide the capability to
extend the technology to multiple of the dual-cargo carrier ships operating in a

fleet thereby scaling storage and production capabilities.

[0037] Those skilled in the art will appreciate that the invention as described
herein is susceptible to variations and modifications other than those specifically
described. For example, the specific construction of the dual-cargo carrier ship may
vary from that described provided the methodology as broadly defined is effectively
enabled. The specific nature and steps for both the production of ammonia and
processing of the CO2 emissions may depart from that described and remain within
the scope of the invention. For example, the production of ammonia may involve the
production of blue ammonia in the sense that the hydrogen for the ammonia has been
produced from a fossil fuel, such as methane or coal gasification, with the resulting
carbon dioxide emissions being stored by geosequestration. With either the
production of green or blue ammonia, the process need not be limited to the HB
process described. Furthermore, the NH3 production plant may be of either a fixed

(land-based or offshore) or floating configuration.

[0038] All such variations and modifications are to be considered within the ambit
of the present invention the nature of which is to be determined from the foregoing

description.



WO 2023/159266 PCT/AU2023/050112

14

Claims

1.

A method of shipping carbon dioxide (CO2) emissions for processing and green

ammonia (NH3) for import, said method comprising:

(€)

(f)
(9
(h)

2.

shipping CO2 emissions via a dual-cargo carrier ship from an emissions
region to a production region being remote from the emissions region, said
CO2 emissions captured from a CO2-emitting plant located at the emissions
region;

processing the CO2 emissions at the production region;

producing green ammonia at the production region;

shipping the green ammonia from the production region to the emissions

region via the dual-cargo carrier ship.

A method as claimed in claim 1 involving repeating steps (a) to (d) for multiple

shipping roundtrips between the emissions and the production regions.

3.

A method of shipping carbon dioxide (CO2) emissions for processing and green

ammonia (NH3) for import, said method comprising:

(A)

(B)

4.

shipping CO2 emissions via a dual-cargo carrier ship from an emissions region
to a production region being remote from the emissions region, said CO:2
emissions being (i) captured from a CO2-emitting plant located at the
emissions region, and (ii) processed at the production region;

importing green NH3 to the emissions region via the dual-cargo carrier ship,

said green NHs produced at the production region.

A method of shipping green ammonia (NH3) for export and carbon dioxide

(CO2) emissions for processing, said method comprising:

(@)
(b)

(©

producing green ammonia at a production region;

shipping the green ammonia via a dual-cargo carrier ship from the production
region to an emissions region being remote from the production region;
shipping CO2 emissions via the dual-cargo carrier ship from the emissions
region to the production region, said emissions captured from a COz-emitting

plant located at the emissions region;
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(d) processing the CO2 emissions at the production region.

5. A method as claimed in claim 4 involving repeating steps (a) to (d) for multiple

shipping roundtrips between the production and emissions regions.

6. A method of shipping green ammonia (NH3) for export and carbon dioxide

(CO2) emissions for processing, said method comprising:

(1)  producing green NH3 at a production region;

(2) exporting the green NH3 via a dual-cargo carrier to an emissions region remote
from the production region;

3 importing COz2 emissions to the production region via the dual-cargo carrier
ship, said CO2 emissions being captured from a CO2-emitting plant located at
the emissions region;

4) processing the CO2 emissions at the production region.

7. A method as claimed in any one of the preceding claims also comprising
unloading of the CO2 emissions from storage vessels of the carrier ship at the

production region prior to processing of said emissions.

8. A method as claimed in claim 7 further comprising loading of the green
ammonia into the storage vessels of the carrier ship docked at a port or terminal at

the production region.

9. A method as claimed in either of claims 7 or 8 additionally comprising purging
of the storage vessels of the carrier ship at the production region of residual CO:2
emissions following unloading of the CO2 emissions and prior to loading of the green

ammonia at the production region.

10. A method as claimed in either of claims 7 or 8 also comprising purging of the
storage vessels at the emissions region of residual green ammonia following
unloading of the green ammonia and prior to loading of further CO2 emissions at the

emissions region.

11. A method as claimed in any one of the preceding claims wherein the

processing the COz2 emissions includes but is not limited to any one of
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geosequestration, urea production, synthetic methane production, synthetic methanol

production, synthetic polymer or plastics production.

12. A method as claimed in claim 11 wherein the geosequestration of the CO:2
emissions involves docking the carrier ship at a port or terminal associated with an
onshore receiving facility at the production region, and piping the CO2 emissions
offshore from said receiving facility for injection into a subsea well at the production

region.

13. A method as claimed in claim 11 wherein the geosequestration involves
anchoring of the carrier ship at or in close proximity to an offshore CO:2 receiving
facility at the production region, and injecting the CO2 emissions from said receiving

facility into a subsea well.

14. A method as claimed in any one of the preceding claims wherein the
production of green ammonia at the production region involves a catalytic reaction

between nitrogen (N2) and hydrogen (H2) via the Haber-Bosch (HB) process.

15. A method as claimed in claim 14 wherein the N2 is directly separated from air

in an air separation unit, and the Hz is split from water in an electrolyser.

16. A method as claimed in claim 15 wherein the air separation unit and the
electrolyser are powered via green electricity derived from wind turbines, solar power,

or hydro power located at the production region.

17. A dual-cargo transportation and associated infrastructure system comprising:

a dual-cargo carrier ship adapted to transport CO2 emissions captured from a
CO2-emitting plant located at an emissions region to a production region remote from
the emissions region;

a processing facility located at the production region, said facility adapted for
processing of the CO2 emissions;

a green ammonia production plant located at the production region, said
ammonia plant adapted to produce green ammonia to be transported via the dual-

cargo carrier ship to the emissions region.

18. A dual-cargo transportation and associated infrastructure system comprising:
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a green ammonia NH3 production plant located at a production region, said
ammonia plant adapted to produce green ammonig;

a dual-cargo carrier ship adapted to transport the green NHs from the
production region to an emissions region remote from the production region;

a CO2 processing facility located at the production region, said facility adapted
for processing of CO2 emissions (i) captured from a CO2-emitting plant located at the
emissions region, (ii) transported to the production region via the dual-cargo carrier
ship.

19. A method of shipping carbon dioxide (COz2) emissions for geosequestration and

green ammonia (NH3) for import, said method comprising:

€) shipping CO2 emissions via a dual-cargo carrier ship from an emissions region
to a production region being remote from the emissions region, said CO:2
emissions captured from a CO2-emitting plant located at the emissions region;

(b) geosequestrating the CO2 emissions at the production region;

(© producing green ammonia at the production region;

(d) shipping the green ammonia from the production region to the emissions

region via the dual-cargo carrier ship.

20. A method of shipping carbon dioxide (CO2) emissions for geosequestration

and green ammonia (NH3) for import, said method comprising:

(A)  shipping CO2 emissions via a dual-cargo carrier ship from an emissions region
to a production region being remote from the emissions region, said CO2
emissions being (i) captured from a CO2-emitting plant located at the
emissions region, and (ii) geosequestrated at the production region;

(B) importing green NHs to the emissions region via the dual-cargo carrier ship,

said green NH3; produced at the production region.

21. A method of shipping green ammonia (NH3) for export and carbon dioxide
(CO2) emissions for geosequestration, said method comprising:

€) producing green ammonia at a production region;

(b) shipping the green ammonia via a dual-cargo carrier ship from the production

region to an emissions region being remote from the production region;
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(© shipping CO2 emissions via the dual-cargo carrier ship from the emissions
region to the production region, said emissions captured from a COz-emitting
plant located at the emissions region;

(d) geosequestrating the CO2 emissions at the production region.

22. A method of shipping green ammonia (NHs3) for export and carbon dioxide

(CO2) emissions for geosequestration, said method comprising:

@) producing green NHs at a production region;

2 exporting the green NHs via a dual-cargo carrier to an emissions region remote
from the production region;

) importing CO2 emissions to the production region via the dual-cargo carrier
ship, said CO2 emissions being captured from a CO2-emitting plant located at
the emissions region;

4) geosequestrating the CO2 emissions at the production region.

23. A dual-cargo transportation and associated infrastructure system comprising:

a dual-cargo carrier ship adapted to transport CO2 emissions captured from a
CO2-emitting plant located at an emissions region to a production region remote from
the emissions region;

a CO2 geosequestration facility located at the production region, said facility
adapted for geosequestration of the CO2 emissions;

a green ammonia production plant located at the production region, said
ammonia plant adapted to produce green ammonia to be transported via the dual-

cargo carrier ship to the emissions region.

24. A dual-cargo transportation and associated infrastructure system comprising:

a green ammonia NHs production plant located at a production region, said
ammonia plant adapted to produce green ammonig;

a dual-cargo carrier ship adapted to transport the green NHs from the
production region to an emissions region remote from the production region;

a CO2 geosequestration facility located at the production region, said facility

adapted for geosequestration of CO2 emissions (i) captured from a CO2-emitting plant
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located at the emissions region, (ii) transported to the production region via the dual-

cargo carrier ship.
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