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Polyampholyte type terpolymers were synthesized via conventional bulk free radical 

polymerization. Totaly charged monomers such as 2-Acrylamido-2-methyl-1-propanesulfonic acid 

sodium salt (AMPSNa) and (3-Acrylamidopropyl)trimethylammonium chloride (APTAC) in 

combination with nonionic acrylamide (AAm) were used to prepare different compositions. 

Polyampholytes with different molar content: AAm 50-APTAC 25-AMPSNa 25, AAm 60-APTAC 

20-AMPSNa 20, AAm 70-APTAC 15-AMPSNa 15, AAm 80-APTAC 10-AMPSNa 10 and AAm 

90-APTAC 5-AMPSNa 5 are expected to improve their viscosifing ability, in high salinity media, 

which is attributed to the polyampholyte character of terpolymers [1]. 

Sand pack flooding was conducted to test the ability of the synthesized polymers to displace 

viscous East Moldabek (Kazakhstan) oil (140cp) out of high permeability porous media (16 Darcy). 

Initially the model was saturated with brine (100g/L salinity) and oil. Water flooding displaced 33% 

of oil. The figure 1 presents the results of the polymer flooding. 

 
Figure 1 – Oil recovery vs polymer injected volume. Polymer concentration 0.5% in 100g/L brine. 

Flow rate 0.1cm3/min. Room temperature. 1 pore volume is around 50cm3. 

 

As it can be seen, the injection of AAm-AMPS-APTAC 50:25:25 and 70:15:15 allowed to 

achieve 1 and 0.3% incremental oil recovery, respectively. This is not a substantial increment. 

However, we can expect better performance in layered heterogeneous models with lower oil viscosity 

[2]. Another test has been done by using 30% hydrolyzed 17mln Da polyacrylamide solution in 15g/L 

NaCl. Incremental oil recovery was equal to 5% versus 1.3% achieved by the polyampholytes. Future 

research will aim comparison between polyacrylamide and polyampholytes at higher salinity, 

temperature and reservoir heterogeneity conditions. 
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AAm-AMPS-APTAC 50:25:25. AAm-AMPS-APTAC 60:20:20. AAm-AMPS-APTAC 70:15:15.

AAm-AMPS-APTAC 80:10:10. AAm-AMPS-APTAC 90:5:5.
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