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CLAIMS:
1. A marine residual fuel oil composition comprising an estimated cetane number
(according to 1P541) of 35 or less, a micro carbon residue content of 3.0 wt% or more and at least
200 vppm of a cetane improver relative to a volume of the marine fuel oil composition, wherein
the cetane improver comprises an organic nitrate, a peroxide, or a combincation thereof, the
marine fuel oil composition further comprising at least two (or at least three, or all) of the
following properties:

a) a BMCI of 50 or more;

b) a CCAI of 820 or more;

¢) a density of 0.90 g/cm?® or more at 15°C;

d) a T90 distillation point of at least 450°C.
2. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises an estimated cetane number (based on 1P541) of 30 or less.
3. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises at least three of a), b), ¢) and d); or

wherein the marine fuel oil composition comprises a), b), ), and d).
4. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises a sulfur content of 0.5 wt% or less.
5. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises a sulfur content of 0.05 wt% or more.
6. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises a kinematic viscosity at 50°C of at least 15 cSt, a kinematic viscosity at
100°C of at least 4 cSt, or a combination thereof.
7. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises an insolubility number of 30 or more; or wherein the marine fuel oil
composition comprises a solubility number of 60 or more; or a combination thereof.
8. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises at least 500 vppm of the cetane improver.
9. The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises at least 1000 vppm of the cetane improver.
10.  The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises at least 2000 vppm of the cetane improver.
11.  The marine residual fuel oil comosition of claim 1, wherein the marine fuel oil

composition comprises 2.0 wt% of asphaltenes or more.
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12.  The marine residual fuel oil composition of claim 1, wherein the marine fuel oil
composition comprises 40 wt% or more of aromatics; or wherein the marine fuel oil composition
comprises 20 wt% or less of n-paraffins; or a combination thereof.
13. A method for forming a marine residual fuel oil composition comprising adding at least
200 vppm of a cetane improver to a fuel composition comprising an estimated cetane number
(based on IP541) of less than 30, and a micro carbon residue content of 3.0 wt% or more,
wherein the cetane improver comprises an organic nitrate, a peroxide, or a combination thereof,
the fuel composition further comprising at least two of the following properties:

a) a BMCI of 50 or more;

b) a CCAI of 820 or more;

¢) a density of 0.90 g/cm?® or more at 15°C;

d) a T90 distillation point of at least 450°C.
14..  The method of claim 13, wherein the marine residual fuel oil composition comprises an
estimated cetane number (based on IP541) of 35 or less.
15.  The method of claim 13, wherein the marine residual fuel composition comprises at least
three of a), b), ¢) and d); or

wherein the fuel composition comprises a), b), ), and d).
16.  The method of claim 13, wherein the marine residual fuel oil composition comprises a
sulfur content of 0.5 wt % or less; or wherein the fuel composition comprises a sulfur content of
0.05 wt % or more; or a combination thereof.
17.  The method of claim 13, wherein the marine residual fuel oil composition comprises a
kinematic viscosity at 50°C of at least 15 cSt, a kinematic viscosity at 100°C of at least 4 cSt, or
a combination thereof.
18.  The marine residual fuel oil composition of claim 1 or the method of claim 13, wherein
the marine residual fuel oil composition comprises at least 500 vppm of the cetane improver.
19.  The marine residual fuel oil composition of claim 1 or the method of claim 13, wherein
the marine residual fuel oil composition comprises 40 wt% or more of aromatics; or wherein the
marine residual fuel oil composition comprises 20 wt% or less of n-paraffins; or a combination

thereof.



