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400

Q receiving, at a chamber of an oxidizer
unit, an exhaust flue gas from a marine
engine at a temperature between 150 | 402
degrees Celsius and 350 degrees %

Celsius

converting, with a reactant in the
chamber of the oxidizer unit, a portion 404
of the nitrogen oxides in the flue gas
into at least one of nitrogen gas or /
nitrogen dioxide at a temperature
between 150 degrees Celsius and 350
degrees Celsius

406

receiving, at a direct contact cooler, the _/
flue gas from the oxidizer unit

s 2

cooling, with direct contact of the flue
gas with seawater in the direct contact 408

cooler, the flue gas to a temperature
less than or equal to 50 degrees |/
Celsius

FIG. 4
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500
Q« receiving, at a chamber of an oxidizer | 52
unit, an exhaust flue gas |
converting, with a reactant in the
504

chamber of the oxidizer unit, a portion
of the nitrogen oxides in the fluegas | /
into at least one of nitrogen gas or
nitrogen dioxide

receiving, at a direct contact cooler, the
flue gas from the oxidizer unit, the 506

direct contact cooler comprising a /
rotating packed bed

A 4

directing the flue gas in the rotating
packed bed into countercurrent flow
with seawater in the rotating packed 508
bed to cool the flue gas to a |
temperature less than or equal to 50
degrees Celsius

FIG. 5
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receiving an exhaust flue gas from a marine
engine in a first chamber of a contactor, the
contactor comprising a contactor housing
defining the first chamber and an oxidizing
agent residing in the first chamber

602
|/

directing the flue gas into contact with the
oxidizing agent in the first chamber of the
contactor to convert at least a portion of
nitrogen oxide in the flue gas into nitrogen
dioxide

604

receiving, at a direct contact cooler, the
exhaust flue gas from the contactor, the
direct contact cooler comprising a rotating
packed bed

606

directing the flue gas in the rotating packed
bed into contact with seawater in the rotating
packed bed to cool the flue gas to a
temperature less than or equal to 50
degrees Celsius

608

FIG. 6
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700

(4 directing a flue gas from an exhaust

port to a rotating packed bed assembly,
the rotating packed bed assembly 702

comprising a first rotating packed bed |
and a second rotating packed bed

absorbing, with an absorption agent in 704

the first rotating packed bed, at least a

portion of the carbon dioxide from the /
flue gas

|

directing the absorption agent with the | 706
absorbed carbon dioxide from the first |/
rotating packed bed to the second
rotating packed bed

|

desorbing, in the second rotating 708
packed bed, the carbon dioxide from | /
the absorption agent

FIG. 7



