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Studies on BC emissions at different
air pollution abatement measures

® Overview of studies performed onboard

® SECA complient fuels: hybrid fuel, MGO, LNG, methanol
® Abatement techniques: scrubber SCR

® Results from plume measurements — impact of SECA
2015

® Future outlook
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On-board measurements
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On-board measurements - PM
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Comparison HFO - MGO
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Hybride low sulphur fuel (cruise ship)
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Hybride low-sulphur fuel (cruise ship)
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Hybride low-sulphur fuel — scrubber ship,
upstream scrubber
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Methanol
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LNG
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Scrubbers from an

environmental perspective: @ l
'Scrubbers: Closing the Loop’

. _SVENSKA
MILJOINSTITUTET

00 |

Hulda Winnes (hulda.winnes@ivl.se)

rrrrrrrrr



Emissions to air

LSFO, HFO upstream and downstream the scrubber

Two viewpoints:

1.Function and efficiency of the scrubber

2.Environmental perspective, differences between
emissions from the scrubber and the LSFO
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Impact of scrubber
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Change of EFEC/BC in scrubber - review
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BC emissions at abatement measures
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Bleed Off Treatment Unit: Sludge
compostition, Britannica

W Ash

m Carbon

M Sulphur

H Chloride

B Water (calculated as remainder)

Note on sulphur:
Most sulphur ends up in the effluent water. Not acidic, acids are neutralised

Appr 10% ends up in the sludge
~3% stays in exhausts as SO,, SO3 or particle bound S.




Measurement campaigns

2010-2015
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Stationary ship plume
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© Filter data depending on wind
direction and wind speed

© Ex. of 1h measurements

© PN and CO, signals from 4
consecutive ship passages
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Change in EFp,, EFpp,,, 2014-2015
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Hallguist et al., 2019, Manuscript for JGR
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Change in EFy,,.,and EF;- 2010-2015
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Summary

® The low-sulphur fuels comparison to HFO:
® MGO: decrease in PM mass and BC

® Hybrid fuels: large variability in fuel quality — decrease in PM mass,
same or lower BC

® Ethanol: Lower PM mass and BC comparing to HFO, similar BC to
hybrid fuels

® LNG: Large decrease in PM mass, total and non-volatile, likely
originating from lubricant

® Scrubber: decrease in PM, BC decrease varies from no
decrease to ca %

® Plume measurements: EF for non-volatile particles
decreased ca by factor 2 from 2010 to 2015; BC
decreased ~factor 3 ,
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