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Enhancing Foam Stability in Absence and Presence of Crude Oil to 

Enhance the Oil Recovery 

With the increase in world energy demand, and the challenging declining production rates from current 

underground reservoirs, enhancing the oil recovery becomes a priority. It is commonly known that after the 

primary and secondary recovery stages of production life of the underground reservoirs, two-thirds of the 

Original Oil In-Place (OOIP) left behind due to several reasons. At this point, enhancing the oil recovery 

becomes more difficult and reservoirs are uneasy to deal with. This is because extracting more oil may 

require changing either reservoir-fluids’ and/or reservoir-rocks’ properties. There are several Enhanced Oil 

Recovery (EOR) processes to achieve that but none is universal and they face many challenges. 

Fundamentally, EOR processes include thermal flooding, chemical flooding, miscible and immiscible gas-

injection, and other unconventional methods such as microbial and mechanical (vibration) processes.  

 Miscible and immiscible CO2 injection EOR processes face many challenges such as gas fingering due 

to low gas viscosity and gravity override due to low gas density. Water-Alternating-Gas (WAG) is 

implemented to control the mobility of gas (driving fluid) through the reservoir; however, the recoveries are 

lower than the expectations. Other ways to control the mobility is to use polymer WAG or surfactant-

stabilized-foam.  

 Mohammed current research is focusing on surfactant-stabilized-foam flooding to enhance the oil 

recovery. Foam is used to enhance the macroscopic displacement and sweep efficiency by increasing the gas 

viscosity, and therefore, enhancing the oil recovery. Besides common challenges of using low concetrations of 

surfactants to generate foam, foam faces more challenges such as strong in-situ foam generation and foam 

stability in presence and absence of crude oil.  The study aims to investigate several commercial foaming 

agents (surfactants) and their blends with other surfactants of differnet types as an opportunity to enhance 

their ability to generate strong foam and to enhance the foam stability in absence and presence of crude oil. 

Finally, more stable and stronger foam enables further oil recovery enhancement. The next section explains 

the methodology of the study.  

Research Activities: 

 Analyzing foam stability: 

o Foam bulk tests: foam column decay monitoring with time. 

o Foam bubbles Micro imaging. 

o Interfacial tension measurements of O/W, G/W, and O/G for CMC and foam oil-tolerance 

coefficients. 

o Zeta Potential testing. 

 Analyzing foam for mobility control: 

o Foam mobility and viscosity measurements. See figure 1 for the experimental set up. 

 Performing and analyzing Coreflood experiments, see figure 1. 

 Analyzing foam propagation by performing core flood experiments under CT scanner for 

simultaneous foam propagation imaging.  

Figure 2 shows mobility and viscosity at 1650 psi and 50ᵒC for one surfactant at different flow rates and 

qualities. The surfactant concentration is 0.05-wt% and 3-wt% NaCl salinity. It is obvious that foam increases 

the gas viscosity at all flow rates and qualities when compared with gas viscosity at the same pressure and 

temperature. Increasing the flow rates decreases viscosity and increases the mobility. Moreover, the highest 

viscosity and lowest mobility at all flow rates occurred at 70% quality.   
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 Figure 2 foam mobility and viscosity for one surfactant at different flow rates and qualities 

Figure 1. Experimental set up for coreflood, foam mobility and viscosity measurements 

 

 


