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Light on the Top, Heavy on the Bottom: A Crude Oil Refinery Primer

If you’ve ever stared at your local coffee house menu board, completely baffled by the names and choices, then
learning about the variety of crude oils extracted from the ground might be an equally mind-boggling experience… only
without the caffeine kick afterward.

But understanding how crude oils differ from one another and what kind of refining process is required for each can
shed light onto one of the critical issues the oil and gas industry faces today.  And that is:  Do US refiners have the
capacity to take advantage of abundant shale production?

The short answer is:  They’re working on it…

How Do You Take Your Crude? Light & Sweet or Heavy & Sour?

Refineries take a nearly useless hazardous material – crude oil, the unprocessed stuff that comes out of the ground –
and turn it into valuable refined products like gasoline, diesel and jet fuel, petrochemicals, and other materials,
including the Styrofoam cup your java comes in.

The old Beverly Hillbillies TV show may have fixed in most minds the image of a dark, thick, bubblin’ crude.  But the
fact is that crude oils vary in color, from clear to tar-black; in viscosity (most easily defined as the thickness of a liquid)
from watery to almost solid; and in quality. Quality is determined by the components that make up the crude, which
include sulfur, heavy metals, waxes, water, and mercury.

In addition to those characteristics, crude oil is classified by a system that could make even a Starbuck’s barista’s head
spin.

First, each crude has a name.  You’ve probably heard of Brent and West Texas Intermediate, if not Bonny, Maga, or
Oriente.  Crudes are also grouped by grade or type – sweet, sour, light, medium, heavy – depending upon their sulfur
content (that’s the sweet versus sour part; sweet is low in sulfur, sour is higher) and API gravity, which is the American
Petroleum Institute standard for how heavy or light a petroleum liquid is compared to water.  If the API gravity is greater
than 10, the petroleum liquid is lighter and floats on water.  If it’s less than 10, it’s heavier and sinks.  Most values fall
between 10 and 70 API gravity degrees.

[graph source]

Light, sweet crudes have a higher proportion of the light molecules used to make premium fuels like gasoline, naphtha,
and – to some extent – diesel.  Heavy crudes have a higher proportion of molecules that can only be used to make
diesel fuel or residual fuels oils that are sold at a discount to ships or power producers.  Heavy crudes are also more
difficult to refine, requiring intensive processing using catalytic cracking and coking units.

Ready for your soy, half-caff, no whip, caramel macchiato yet?

Doing the Refinery Three-Step

As you can see from the illustration below, different types of crude oil yield a different mix of products.  The economic
viability of a refinery depends on the crude it can obtain and process (called crude slates), the complexity of the refining
equipment (refinery configuration), and the type and quality of products produced (product slate) to meet market
demand.
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So, how does a refinery turn a barrel of crude into the useful products we rely on?  It generally takes three basic steps.

Pages: 1 2 3

Social Share

Name *

Email *

Website

Anti-Spam *

10 Comments

Erin Larson  March 12, 2014  at 12:51 pm  Reply

THANK YOU for providing this info! I’ve never had the differences between oil types explained so

succinctly. This really helps me understand the situation much better. And — WOW — who knew that our

reMneries can’t process all the shale oil we’re Mnding… Glad to hear that at least a few reMners are

upgrading to Mx that problem!

Vince Botto  April 27, 2014  at 12:42 pm  Reply

Excellent and concise summary.

Richard Adams  May 16, 2014  at 6:32 pm  Reply

Hats off to Canary for providing these blogs. This particular one explored a topic that I had little

knowledge of. Dan Eberhart would probably make a great professor if he wasn’t running his company.

Carissa Lamkahouan  August 15, 2014  at 9:15 am  Reply

So what are the future plans to make sure we can process the oil coming from shale? Are there long-term

plans to make it all usable, and, if not, what are we doing with the shale we can’t use? This seems like a

very frustrating problem to have.
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Rob Craft  October 6, 2014  at 5:53 pm  Reply

Excellent intro to the basics of crude oil terminology. Please continue to carry this message. When your

schedule permits, would you please write some primers on: 1) the different methods of production; 2) the

economics and “High,” break-even #’s associated with production; 3) the awful worldwide problem of

aaring; 4) the difMculty and expense of converting natural gas to LNG; 5) the myth of the much anticipated

US energy independence.

Thanks for performing this much-needed public service.
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