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Marine Residual Fuel

Typical Composition
A mixture of Petroleum Residue (atmospheric or

vacuum) and cutter stocks blended to meet specifications.

Source: Major petroleum company Manufacturers Safety Data
Sheets (MSDS)
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Source:  “BP World Energy Outlook”
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World Average Residual Marine Fuel Quality, 2004

DENS VISC H2O MCR S TSP ASH V Al Si MJ/Kg CCAI

World Avg 974 177 0.2 11.7 2.64 0.02 0.04 92 8 11 40.48 845
US 985 190 0.2 13.0 2.67 0.02 0.05 133 11 15 40.31 853

World*
(ex. US) 972 175 0.2 11.6 2.64 0.02 0.04 88 8 10 40.51 842

World Avg 983 343 0.2 13.3 2.73 0.02 0.04 110 9 12 40.35 845
US 987 334 0.2 13.8 2.72 0.02 0.05 140 11 16 40.27 850

World*
(ex. US) 982 344 0.2 13.2 2.74 0.02 0.04 104 8 11 40.37 844

"IF 180 GRADE"

"IF 380 GRADE"

*World Average fuel quality minus US average fuel quality
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ENVIRONMENTAL CONCERNS

SOx
NOx

PM2.5
VOC
CO2
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Marine Exhaust Emissions

     Air

  Engine
     Fuel

200 g/Kw hr

Fuel Derived
Emissions,     g/Kw hr
CO2 634
H2O 187
SOX 11.1
NOX 1.75
Particulates          N/A
Nitrogen  4740
Oxygen   626MEMO:

Fuel Composition      Ratio’s
% C   86.5 H/C     1.44
% H   10.4 C/S               89
% S     2.7 C/N      202
% N     0.4 SO2/SO3     90/10

NO/NO2      96/4
Air/Fuel        30/1 11
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Low Sulfur Fuel (1.5%)

Low % Sulfur IFO from low % Sulfur crude
  FACTS:

World Average Sulfur 2.7%
~5% of DNVPS samples are low S (≤ 1.5%)
Low % Sulfur fuels concentrated in few locations:

   Brazil, Argentina, North Africa, Indonesia
Repositioning of low % Sulfur residue (LSFO)
Stack scrubbing
Sulfur credits Trading
Residue desulfurization
Blending

LSFO/IFO: limited potential
IFO/MGO: feasible today but expensive

How will this demand be met?
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Maximized For 1.5% Sulfur

SULFUR, % m/m
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Blending for Low S Fuel (1.5%)
Based on DNVPS 2003 / 4 Average Fuel Quality Statistics

I F  3 8 0 M G O  ( D M A ) L o w  S  F u e l  B le n d
B l e n d  R a t i o
 ( 3 8 0 / M D O ) ( 4 7 .5  w % /  5 2 . 5  w % )

D e n s 9 8 2 .0 8 5 1 . 7 9 0 8 . 9
V IS C  

c S t  @  5 0 3 4 2 - - - 1 2 . 9
c S t  @  4 0 - - - 3 .5 - - -

%  S 2 . 7 4 0 . 3 8 1 . 5
%  M C R 1 3 . 1 < 0 . 1 6 . 2
%  A s h 0 . 0 4 0 0 . 0 2
V  p p m 1 0 8 0 5 1
A l  +  S i  p p m 2 0 0 1 0
C a l c  V a l u e s
   C C A I 8 4 4 .1 ( 8 0 5 ) 8 2 0
   C I I - - - 5 0 - - -
   M J / K g 4 0 . 3 6 4 2 .8 8 4 1 . 7 6

2 0 0 4  A v e .  P r i c e  ( e s t . ) *  $ / M e T
      R o t t e r d a m 1 5 5 3 7 0 2 6 7 . 8 8
M E M O  
   S  P r e m i u m  * *
   ∆  ( H i / L o  S  p r i c e  X %  l o  S ) $ 2 1 5 / T  X  0 . 5 2 5 1 1 2 . 8 8

*   L Q M  O n  l i n e
* *  E x c lu d e s  b l e n d i n g ,  o t h e r  h a n d l i n g  c o s t s
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Conclusions

SOx Restrictions are inevitable
When, Where, How Low?

Solution will be expensive
How many SECA’s
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