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(57) Abstract: Embodiments of the present invention relate to a system and method for etficient removal of sulfur oxides (SOx), ni-
trogen oxides (NOx) and particulate matter (PM) contained in an exhaust gas generated from fuel combustion and efficient treatment
of water containing microorganisms (e.g. ballast water).
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 2(completely); 1l(partially)

Process for the removal of SOx from an exhaust gas
comprising dosing at leat one alkaline additive substance to
form alkaline seawater with a pH of from 8-12 and contacting
the exhaust gas with the alkaline seawater as scrubbing
agent. The alkaline additive is introduced from an onboard
storage or from the cathode side of an electrochemical cell.
- The used scrubbing agent is adjusted to a pH of 6.5-9 by
neutralization with alkaline additive substance.

2. claims: 3(completely); 1(partially)

Process for the removal of SOx from an exhaust gas
comprising dosing at leat one alkaline additive substance to
form alkaline seawater with a pH of from 8-12 and contacting
the exhaust gas with the alkaline seawater as scrubbing
agent. The alkaline additive is introduced from an onboard
storage or from the cathode side of an electrochemical cell.
- The alkaline additive substance is chosen from an alkaline
(earth) metal hydroxide, carbonate, bicarbonate, oxide,
sulphite or silicate.

3. claims: 4(completely); 1(partially)

Process for the removal of SOx from enhaust gas comprising
dosing at Teat one alkaline additive substance to form
alkaline seawater with a pH of from 8-12 and contacting the
exhaust gas with the alkaline seawater as scrubbing agent.
The alkaline additive is introduced from an onboard storage
or from the cathode side of an electrochemical cell.

- The alkaline additive substance and the seawater form a
solution, a colloid or a slurry

4. claims: 5, 6, 8-10(completely); 1l(partially)

Process for the removal of SOx from enhaust gas comprising
dosing at Teat one alkaline additive substance to form
alkaline seawater with a pH of from 8-12 and contacting the
exhaust gas with the alkaline seawater as scrubbing agent.
The alkaline additive is introduced from an onboard storage
or from the cathode side of an electrochemical cell.

- The alkaline additive substance is produced using an
electrochemical cell from sea water or sodium chloride
containing water. The sodium chloride may be introduced from
an onboard storage.

- Furthermore, ballast water may be disinfected using the
oxidising agent generated at the anode side of the
electrochemical cell.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

5. claims: 7(completely); 1(partially)

Process for the removal of SOx from enhaust gas comprising
dosing at leat one alkaline additive substance to form
alkaline seawater with a pH of from 8-12 and contacting the
exhaust gas with the alkaline seawater as scrubbing agent.
The alkaline additive is introduced from an onboard storage
or from the cathode side of an electrochemical cell.

- The scrubber has a one-through or multiple recirculation
configuration.

6. claims: 11, 12

A two step neutralization process for the removal of SOx
from exhaust gas comprising :

- an open-loop first step neutralization to remove SOx from
the gas

- a closed Toop second step neutralization

- pH and oxidation-reduction potential adjustment of the
used solvent using an electrochemical cell and aeration,
respectively

- various monitoring and control steps

7. claims: 13-17

A closed loop process for the removal of NOx using a
scrubber with a reducing agent for creating a low
oxidation-reduction-potential condition, regeneration and
recirculation. Optional pre-treatment step to convert NO
into NOZ2.
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