Heavy Oil and Bitumen Characterization

Process Ecology’s heavy oil and bitumen characterization services target the increasing challenge of
transporting bitumen and heavy crudes, as well as the associated decisions for purchasing and processing
opportunity crudes. The challenge remains in the prediction of the behaviour of these fluids as they enter the
transportation and refining systems. Design of systems based on inappropriate characterization of crudes
may potentially result in a number of expensive problems such as:
Overdesign of pipeline and pumping systems
Stable water emulsion formation
Increased fouling rates
Coking problems
Process Ecology specializes in characterizing bitumen/ heavy crude oils and accurately predicting the
properties of these materials, often based on limited bulk data. Conventional approaches such as
extrapolating property data (e.g., viscosity) or using an out-of-the-box simulator to predict heavy oil
performance usually does not give satisfactory results.
Process Ecology has developed a novel characterization and statistical analysis method to characterize
heavy oils. In cases where very little data is available, heavy crude oils with similar bulk properties are
compared and reasonable characterization parameters can be obtained. Typically, a set of hypothetical
components is generated that can be used in process simulators that accommodate customization of such
components.
Process Ecology can also help clients to understand issues specific to heavy oils, such as:
Blending compatibility of different crude oils and/or condensates
Potential for precipitation of asphaltenes/waxes
Stability of oil/water emulsions
Phase behaviour phenomena such as solubility of water at high pressures
Traditional oil characterization methods available in many process simulators fail when it comes to
characterization and modeling heavy oils. Even when more detailed compositional or assay representation
is available it generally does not provide insight into properly characterizing the heavier portion of the oil.
Process Ecology has the expertise to use your data to develop an accurate characterization for your heavy
oil. This is the first step in ensuring that there is an accurate basis for simulation applications such as
© Copyright 2021 Process Ecology Inc. All rights reserved

pipeline transmission and heavy oil processing.
A brief description of our methodology is outlined below:
The existing data is analyzed and similar oils are selected from our database based on bulk properties
(API gravity, sulphur content, viscosity, etc.).
TBP and physical property curves are generated using statistical methods to construct the curves.
These curves are constructed such that there is a statistical match to existing data, such as the C30
analysis, sulphur content, bulk densities, and viscosities.
In cases where oils and/or condensates are being blended, the combined curves/properties are
calculated.
The constructed curves are cut into small temperature intervals with an associated yield, density and
viscosity.
Hypothetical components are created to represent the crude data. Density, viscosity and other
physical parameters are fitted to the corresponding curves.
Interaction parameters are reviewed to ensure no unstable phase separation occurs.

Crude and condensate TBPs are combined to generate a blended TBP, then the curve is cut into small
intervals, and ultimately converted to hypothetical components.

Do you have questions or comments regarding this article? Click here to contact us.
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