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Upgrading Alberta’s Oil Sands: From Bitumen to Fuel

A Iberta’s oil sands, the single-largest known deposit
of petroleum in the world, pose an essential
problem that has transfixed petroleum engineers for
decades: what is the best way to produce usable oil from
the tarry bitumen-rich soil?

Bitumen is a very heavy, carbon-rich form of natural oil,
and needs to undergo extensive processing before it can
be pipelined and used by oil refineries, most of which
were designed to refine light or medium crude oil. The
most prevalent method of processing is “carbon
rejection,” which typically uses a coking process and
produces a great deal of solid waste as a byproduct.
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An alternative method, hydrogen addition, or “hydroc-
racking,” is a catalytic conversion process that produces
almost no solid waste at all.

Bechtel and Canadian subsidiary, Bantrel, have been
engaged with Shell to expand the production capacity of
Shell’s Scotford Upgrader near Edmonton, Alberta, from
167,000 to 277,000 barrels per stream day (BPSD).
Shell uses Chevron-Lummus “LC-Finer” hydrocracking
technology with integrated hydrotreating to efficiently
upgrade Athabasca bitumen into premium synthetic crude
that is easy to transport and refine.

Here’s how the upgrading process works:
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Bitumen is separated from sand, water,
clay, and other soil deposits in the
extraction facility at the mine. It is then
blended with a diluent for transport via
pipeline to the upgrader site. Here, the
diluent is separated, treated, and piped
back to the mine.

Sidebar: The Oil Sands Process From the Mines to the Pumps

Bitumen is distilled to separate the lightest
hydrocarbons, such as naphtha, from
heavy oils. The residue is further distilled
to extract oils under vacuum conditions.
The vacuum residue product is then sent
to the LC-Finer.
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The core of the upgrading
process is the ebullated bed
hydrocracker, which uses a catalyst to
remove heavy metals and “crack” large
hydrocarbons in the oil residue at high
temperature and pressure. The
cracked hydrocarbons recombine with
purified hydrogen to create products
that can be further treated to yield
high-quality synthetic crude oil.
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Catalyst particles have a limited life
span due to metals and coke
contamination. A portion of the catalyst
is replaced daily, allowing continuous
operation for several years.
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V.l Atmospheric Distillation

The oil-hydrogen mix leaving the
LC-Finer is separated and the
hydrogen with lighter cracked
oils is sent to the hydrotreater.
Heavier oil is sent to an
atmospheric distiller to separate
the cracked stock from the
unconverted oil.
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Vacuum gas oils and
LC-Finer cracked oils
are now routed to the
integrated hydrotreater.
Here, more hydrogen is
added to further upgrade
the synthetic oil and
improve properties,
such as its smoke point.

Hydrotreating removes
chemical impurities, such
as sulphur and nitrogen.
This produces a very
“sweet” premium oil that
is easy to refine.
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Finally, each output is blended
to produce synthetic crude

blends that are ready for
pipelining to the refinery.




