Gas analysis is crucial for
next-generation maritime fuels

By Stephen B. Harrison, sbh4 consulting

he International Maritime
Organization (IMO), in its

work to cut cut greenhouse gas
emissions from shipping, recently set
targets to transform maritime fuels.

By 2030 the carbon intensity of
international shipping is targeted to
decline by at least 40% compared with
2008 levels. Renewable LNG, ammonia,
and methanol are in the front line as

next-generation maritime fuels.

The intent is not to eliminate carbon

from maritime fuels, nor to prohibit
the use of hydrocarbons. But carbon
intensity must be considered in the life

cycle analysis of any fuel. For example,
burning biodiesel emits carbon dioxide
even if it is not fossil CO,. Instead, it
puts CO, back into the atmosphere
which a plant has previously removed.

As uses of these emerging maritime
fuels ramp up, industrial gases
companies will increasingly be called on
to support the LNG, CO, and ammonia
supply chains. And specialty gases will
be required for engine management
sensors to ensure clean combustion.
Next to this, they will be needed to
support the metrological requirements
of maritime emissions monitoring.

Ready for methanol

Methanol-ready ship orders have
been coming through since 2020.
Methanol burns in a similar way to
diesel, meaning that engines can easily
be built to accommodate both fuels.
Storage of liquid methanol on board
can be achieved in the same tanks that
are used for heavy fuel oil. So building
a ‘methanol-ready’ ship adds only
marginal cost.

Methanol-ready ships can operate
with traditional fossil fuels today and
transition to a lower carbon fuel when
the bunkering infrastructure is more

“Specialty gases
will be required for

engine management
sensors to ensure
clean combustion”
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developed and the economics are
more favourable.

As part of the fuel transition, the
emissions monitoring systems must
either be changed or built to be
methanol-ready from day one. For
example, methanol combustion is lean
in particulate emissions but can result
in methanol slip or formaldehyde
production. The implication is that the
gas metrology and instrumentation
requirements will also transition.

An additional gas-measurement
challenge is within the engine itself.
Sensors are used to feed data to
the engine management system. A
common control loop is to measure
the amount of partially combusted

molecules to fine-tune the fuel air ratio.

In the case of heavy fuel oil measuring
CO would be appropriate. In the

case of methanol as a fuel, methanol
slip or formaldehyde may be a more
appropriate control variable for the
fuel/air ratio.

Sensors and emissions gas
analysers require specialty gases
during their production and factory
calibration. On board the ship, sensor
testing and continuous emissions
monitoring systems may also be
validated. Alternatively, gas samples
can be collected and analysed in

environmental laboratories, where
specialty gases can conveniently
be piped to highly sensitive
analytical instrumentation.

Methanol contains carbon and yields
CO, when burned in a ship’s engine.
However, it can be built from biogenic
carbon, in which case the emissions are
CO,-neutral.

Alternatively, fossil CO, can be
captured from industrial or power
generation emissions and can be
recycled into methanol molecules.
While the full life cycle here does
result in fossil CO, emissions to the
atmosphere, they have occurred only
once rather than twice. This represents
a reduction in the net CO, emissions.

CO, sourcing from waste-to-energy
plants that burn municipal solid waste
is also possible. In this case, the CO,
will be partially fossil-based (from
burning plastics and synthetic fabrics)
and partially biogenic (from burning
cotton and wool fabrics, leather, wood,
food scraps and paper).

Achieving zero CO, emissions
by 2040 is a big ask. A significant
reduction in CO, emissions by using
recycled CO, fuels is a major step
in the right direction. In the EU,
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the rules around renewable fuels of
non-biological origin allow renewable
methanol to be built using CO, from
power generation emissions until the
end of 2035. If the CO, is captured from
industrial fossil CO, emissions, it can be
used to build renewable methanol until
the end of 2039.

A metrological challenge related
to the use of methanol in fuels is to
precisely establish the amount of the
CO, that is biogenic and the amount
that is of fossil origin.

A potential technique to determine
this is to distinguish between 12C and
14C isotopes in the fuel, or the CO,
emissions from combustion of the fuel.
The presence of 12C in fossil fuels is
much lower than in biogenic CO, so the
distinction is useful to understand.

Ammonia is a carbon-free fuel which
can also support the IMO carbon
intensity reduction ambitions.
However, it is toxic — and maritime
engines to burn ammonia are not
widely available. The risk associated
with toxicity can be mitigated with
reliable gas detection equipment.

Gas detection equipment sensors are
validated using specialty gas mixtures
during the production and quality
control process. In situ, the sensors
can be ‘bump-tested’ using bottled
calibration gases. For convenience
on board ship, these are often in
portable cylinders.

Ammonia gas detection will also
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MaritimeMET project

Ammonia engine development
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