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Prof.Mansoori's research is in the areas of statistical mechanics and thermodynamics
with applications in: chemical engineering process design, heavy oil utilization,
asphaltene characterization, sour natural gas purification, supercritical fluid
extraction/retrograde condensation, biotechnology, and environmental pollution . he
hase developed: new molecular solution theories that are applicable for engineering
design calculations; phase equilibria theory of multicomponent mixtures, and he has
applied them to the case of polymer solutions, petroleum reservoir fluids, coal
liquids, and biological fluids; statistical mechanical mixing rules for asymmetric
mixtures consisting of polar and associating molecules such as aqueous; predictive
techniques for supercritical fluid extraction, retrograde condensation, and their
applications in production and treatment processes of the natural gas industry; phase
equilibria for bioseparations and its applications for enrichment of biological
macromolecules (proteins) from biological fluids; and deposition and separation
techniques of asphaltene fractions from intermediate and heavy petroleum crudes and
their application in petroleum production and processing. In developing these
techniques he has applied experimental methods of chromatography, interfacial
tensiometry, ebuliometry along with fractal aggregation, colloidal, micellar, polymer,
and statistical mechanical theories. For further information please check the

INTERNET site for the Thermodynamics Research Laboratory
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Course Content

1. Introduction — Arterial Blockage due to Heavy Organic Deposition from Petroleum Fluids

2. The nature of asphaltene, resin, wax and other heavy compounds in petroleum

Various phases and phase transitions of asphaltene (asphaltene molecule, asphaltene steric
colloids, asphaltene micelles)

3. Field and experimental observations regarding asphaltene, resin, wax and other heavy
organic depositions from petroleum fluids, formation damage.

4. Mechanisms of asphaltene, resin, wax and other heavy organic depositions

4.1 Wax deposition - cloud point, pour point, pp suppressants

4.2 Asphaltene deposition - Roles of resin, aromatics and paraffins

4.3 Diamondoids and their role in fouling of oil and gas arteries

4.3 Dilemma of asphaltene/diamondoids/wax/resin/aromatic interactions

5. Experimental Methods in Characterizing Petroleum Fluids and Heavy Organics

5.1 Field and Laboratory Techniques

6. Mathematical modeling of asphaltene
and other organic depositions:

6.1 Equations of state models

6.2 Polymer solution models

6.3 Colloidal - thermodynamic models
6.4 Kinetic and aggregation models

6.5 A comprehensive model

7. Applications and predictions:

7.1 Supercritical Fluid Extraction and Retrograde Condensation and Applications in petroleum systems
7.2 Effects of state variables (T, P, X) and flow conditions on Deposition

7.3 Depositions in the reservoir / Miscible gas injection, enhanced oil recovery

7.4 Wellhead and pipeline depositions

7.5 Depositions in processing equipment

7.6 Controlled deposition / refining purposes/formation

damage control N Asphalnne waric collolt foration
7.7 Development of pour-point and deposition suppressants i = CEEEPN =

8. Recent Developments ' = s e
8.1 Different Company field and laboratory experiences — o

8.2 Instructor’s recent experiences

8.3 Nanotechnology implications of heavy organics

9. Concluding remarks
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