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1. Primary Recovery

2. Secondary Recovery

3. Tertiary Recovery

4. Enhanced Oil Recovery (EOR)
5. Improved Oil Recovery (IOR)

6. Thermal Recovery

7. Chemical Injection

8. Gas Injection

9. Ultrasonic Stimulation
10. Microbial Injection
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1. Waste Gas
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process Carbon dioxide injection

Reservoir criteria

Oil recovery mechanisms

Row pressure applications

P<1000 psia shallow &viscous
fields where water & thermal
injections are inefficient

Oil swelling & viscosity reduction

Intermediate pressure high
temperature applications

1000<P<2000 to 3000 psia up to
reservoir temperature

Oil swelling, viscosity reduction &
crude vaporization

Intermediate pressure low
temperature (<100°F) applications

1000<P<2000 to 3000 psia
T<122°F)

Oil swelling, viscosity reduction &
blow down recovery

High pressure miscible applications

P<2000 to 3000 psia

Miscible displacement
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1. Total Dissolved Solid

2. Carbon Sequestration with Enhanced Gas Recovery
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1. Excess Gibbs Free Energy Formalism

2. Residual Helmholtz Free Energy Formalism
3. Debye-Huckel

4. Geochemical Systems

5. Attractive Potential

6. Repulsive Potential

7. Mean lonic Activity Coefficient
8. Osmotic Coefficient

9. Activity Coefficient

10. Long-Range

11. Mean Spherical Approximation
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H20-ion

&

1 CO,+H,0+NaCl -2 6809 -29 10343 O 0 0 0 249 1392

2 CO,+H,0+KClI -34 1906.6 -34 1906.6 -3.3 12896 201 -71 96 5.48

3 CO,+H,0+Na, SO, -28 7047 -3.7 1053 0 0 0 0 113 491

4 CO,+H,0+MgCl,  -0.3 38 50 107.2 188.7 1623 188.7 1623 29 13

5 CO,+H,O+CaCl, 2823 -761.6 2824 -7616 43 -13345 2178 -586.4 16 9.06

6 CO,+H,0+MgSO, -0.4 77 11192 52 123 -5.2 122 52 8 11.07
Overall 511  9.57

1. Matlab
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