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ECOPETROL & Business Group
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Ecopetrol & business group includes 19
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refining, petrochemical, commercial, corporateée ] i

Ecopetrol is the largest company in Colombia and is an integrate
company in the oithain.

In addition to Colombia, where it generates more than 60% of
national production, it has a presence in exploration and
production activities in Brazil, Peru and the United States (Gulf of R TR Sy
Mexico). @, S
Ecopetrolhas the largest refinery in Colombia, most of the pipeline el W g B
and pipeline network in the country and is significantly increasing g
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[Background and motivation

wWhat is asphaltene?
wWhy fluidized bed combustion?




What is asphaltene? VTT

The deasphalting process, developed by ECOPETROL SA, has as main objective the
processing of heavy and extra-heavy oil loads for the partial improvement of its transport
properties.

Main streams from the process are deasphalted crude oil (DAO) and a solid intermediate
stream, composed of asphaltenes and resins precipitated during the process.

The solids, composed mostly of asphaltenes,
correspond to the heaviest fraction of the crude ol
and once removed, they become an undesirable
product because they are classified as highly
contaminant.



Why fluidized bed combustion?

Ecopetrol was searching technological alternatives to utilize
asphaltenes as a fuel in generation of steam and/or electricity in
their oil production fields.
Advantages of circulating fluidized bed combustion technology:
The widest fuel flexibility (with a single design)
Sulphur capture in furnace (typically FGD not needed)
Very low NO, levels due to low and uniform temperature level
High combustion efficiency due to long residence time and high
mixing
The viability of fluidized bed combustion technology was evaluated
by bench scale testing carried out by VTT.
The bench and (on-going) pilot scale tests with techno-economic
assessment will give a valuable knowledge of the behavior of the
fuel and that information can be taken into account when designing
the boiler for a certain fuel, protects investment and minimizes
environmental impacts.
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[Experimental work

w Test rig and fuels
w Test matrix




Bench scale BFB VTT
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Fuels T asphaltene and petcoke VTT

Both the fuels have low ash content, high sulphur content, quite high nitrogen content
and high heat value.

Asphaltene contains significantly more volatiles than petcoke whereareas fixed carbon
content of petcoke is higher.

Based on fuel analyses it can be expected that asphaltene is much reactive (shorter
combustion time) than petcoke and achieving of low SO, and NO emissions would be

challenging for both the fuels.

Analysis Unit Asphaltene | Petcoke
Moisture w-%ar. 1.4 0.8
Ash(81%°C) w-%dr 0.7 0.3

| Ash(550°C) W-%dr 0.7 #N/A
Volatiles w-%dr . 10.4
HHV MJ/kgdry 38.92 35.98
LHV MJ/kgdry 37.18 35.15
LHV MJ/kgar. 36.64 34.83
Carbon w-%dry 84.6 90
Hydrogen w-%dry 8.2 3.9
Nitrogen w-%dr 1.55 194 |
Sulphur w-%dr 4.57 3.06
Oxygen w-%dry 0.3 10

Chlorine w-%dry 0.041




