
Proposals for Effective 

Black Carbon Regulations 

to save the Arctic 

Presented by 

Thousand Sunny 



CONTENTS 

01 

• MEPC 70 : Phase out of Heavy Fuel Oil in the Arctic 

• Black Carbon and Arctic warming 

• Black Carbon and IMO 

02 

• Measurement of BC emissions 

• BC Abatement Technologies 

03 

• Our Proposals to IMO 

• Amendments to MARPOL 

• Conclusion 

• References 



01 MEPC 70 

MEPC 70 : Phase Out of Heavy Fuel Oil in the Arctic 
24-28 October 2016 

Photo in  IMO 

“By recognising the threats of black carbon emissions from heavy fuel oil, 
the IMO today took a massive step towards the phase out of HFO from 
shipping in Arctic waters.”, said Clean Arctic Alliance advisor Dr Sian Prior. 
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1. BC deposits on snow and ice 

2. Reduces the sunlight reflected 

2. and increases heat absorption 

3. Increases the rate of snow and ice melt 

01 What is Black Carbon? 

[1] The Institute of Marine Engineering, Science and Technology 

Black Carbon 
strongly light absorbing carbonaceous material emitted as solid particulate 

matter created through incomplete combustion of carbon-based fuels.[1] 

Climate Environment Human Health 

Arctic is particularly vulnerable  

to the warming and melting effects of BC. 

BC is a significant contributor to Arctic Warming 
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In 2080, Arctic summer sea ice is expected to disappear completely.[4] In 2012, Arctic sea reached its lowest extent in the satellite record since 1979.[3] 

01 Arctic Warming 

The Arctic is warming faster than the rest of the world. 

[2] Arctic Climate Impacts Assessment, 2004       
[3] wwf.panda.org/what_we_do/where_we_work//arctic/what_we_do/climate/ 

Observed Sea Ice 

September 1979 

Observed Sea Ice 

September 2003 

Impacts of Warming Arctic [2] 

1 METRE 
 

Expected rise in 

sea level by 2100, 

due to ice melt 

5˚C 
 

Air temperature 

increase over  

the last 100 years 

14% 
 

Decrease in Arctic 

sea ice extent 

since the 1970s 
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01 Where is Black Carbon from? 

Shipping potentially contributes up to 50% of BC  

in some regions of the Arctic.[4] 

ɺ 

Arctic shipping vessels shall be regulated 

[BC emissions in the Arctic] 

up to 50% 

ɽ Shipping 

ɽ Others 

[4] Dalsøren, S. B., Samset, 2012, Environmental impacts of shipping in 2030 with a particular focus on the Arctic region, Atmos. Chem. Phys. Discuss.  06/20 



01 Black Carbon and IMO 

The Polar Code is expected to enter into force on 1 January 2017. 

the International Code for Ships Operating in Polar Waters 

Ships are encouraged not to use or carry  
heavy fuel oil in the Arctic. 

ɺ 

There is no regulation about Black Carbon  
on the Polar Code. 

ɺ 

Not only on the Polar Code but also on MARPOL, 
there are not many of regulations about Arctic.  

ɺ 
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02 How to measure 

“If you cannot measure it, you cannot manage it.” 
 

by Peter Drucker 

“Black Carbon emissions in the above  
  assessments vary between 1,000 and 3,000  
  tonnes per year.” [5] 

UNCERTAINTY 

[5] MEPC 68/3/5, 2011 
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may confound our understanding of  

BC and its impacts on climate 

An integrated BC measurement is needed 

Difficult to  

inter-compare results 

obtained with  

different instruments 



HFO 

02 Switching Fuel  

a fuel used almost exclusively 

in the marine shipping sector 

Low Sulphur  

Distillates 

Ban on the use of Heavy Fuel Oil 

would result in BC reductions between 30% and 80%.[6] ɺ 

09/20 [6] Lack, D. A. and Corbett, J. J., 2012, Black Carbon from Ships: A Review of the Effects of Ship Speed, Fuel Quality and Exhaust Gas Scrubbing 

a fuel with a Sulphur content 

of below 0.5% 



20% 
reduction 

of fuel  

consumption[7,8] 

02 Slow Steaming 

Slow Steaming 
 

A reduction from full ship speed to a lower speed 

ɺ 

10% 
decrease  

in speed 

[7] Faber, J., Nelissen, D., Hon, G., Wang, H. and Tsimplis, M., (2012)      
[8] Maersk, 2010, Slow Steaming Here to Stay. 

10/20 

90% 
increase 

of BC  

emission[6] 

 

90% 
reduce on 

engine load 



BC mass changes per distance travelled as a function of vessel speed.[6] 

02 Slow Steaming 

Slow Steaming 
 

A reduction from full ship speed to a lower speed 

ɺ 

constant 

[7] Faber, J., Nelissen, D., Hon, G., Wang, H. and Tsimplis, M., (2012)      
[8] Maersk, 2010, Slow Steaming Here to Stay. 

Engine Load < 80% 
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Rapid BC 

increase 



02 Slow Steaming + De-rating 

Slow Steaming + De-rating / Re-Tuning 
 

Re-tuning / De-rating of engines  

→ provide ideal combustion at all loads 

ɺ 

This can counteract the significant increase in BC emissions 

caused by operation of engines at lower loads.[9]  

ɺ 

Slide valves as alternatives of de-rating/re-tuning ɺ 
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The technologies mentioned above  

for reducing BC emissions at low loads  

shall be onboard 

[9] IMO, 2015, “Investigation of appropriate control measures(abatement technologies)to reduce Black Carbon emissions from international shipping” 



02 Additional Abatement Tech. 

Diesel Particulate 

Filter (DPF) 

Water-in-Fuel 

Emulsion (WiFE) 
Scrubber 
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traps the PM prior to 

exhaust emission 

by using filters 

scrubs  

the exhaust  

to remove  

gas and particle 

pollutants 

improves 

combustion  

by mixing water 

into fuel 



02 BC Reduction by technologies 

[9] IMO, 2015, “Investigation of appropriate control measures(abatement technologies)to reduce Black Carbon emissions from international shipping” 

WiFE DPF Scrubber
with Low

Sulphur fuel

[BC Reduction][9] 

56% 

20% 

65% 

100% 

ɽ Traditional HFO 

ɽ Applied of tech. 
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02 Cost-Effectiveness 

At least one of the technologies mentioned above 

is highly recommended 
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There is no single strong technology,  

choice is dependent on ___________  operators [9] 

[9] IMO, 2015, “Investigation of appropriate control measures(abatement technologies)to reduce Black Carbon emissions from international shipping” 



03 Our Proposals to IMO 

Ban on the use of HFO 

Mandatory Regulation on BC emissions 

Strongly recommend applying equipment 

or technologies which can reduce BC emissions 

Set a limit on engine loads 

while ships operating in Arctic area 
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03 Amendments to MARPOL ANNEX I  

Call for Arctic HFO  

ban at MEPC 71 

ɺ 
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03 Amendments to MARPOL ANNEX VI 

Set a deadline and  

decide how much BC emissions 

shall be reduced 

ɺ 

Set a lower limit  

on engine load 

ɺ 

BC Emission 

Control Areas 

ɺ 
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03 Amendments to MARPOL ANNEX VI 

Set an integrated 

measurement 

and the standard 

to limit BC emissions  

ɺ 
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03 Amendments to MARPOL ANNEX VI 

Set limits 

on engine load  

in Arctic area 

ɺ 

Make one of the technologies compulsory if the engine load goes 

below A 

ɺ 

A 

One of the technologies is recommendatory if the engine load goes 

between A and B 

ɺ 
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A B 



03 Conclusion 

“What happens in the Arctic  
  does not only stay in the Arctic.” 
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Thank you! 


