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Present study refers to the synthesis of new advanced preformed particle gels based on 2-acrylamido- 2-methylpropane sulfonic acid (AMPS), Polyvinyl Pirrolidone (PVP) and clay (bentonite). For the synthesis, N,N’-methylene bias crylamide was used as crosslinker and ammonium  persulphate as initiator. As a consequence of the inclusion of clay into the polymer matrix and the intercalation of AMPS between the layers as well as the presence of hydrophilic interactions occurred between partners, the final preformed particle gels possessed greater swelling degrees, slower de-swelling process, high thermal stability and enhanced mechanical properties in comparison with pure preformed particle gel. For synthesis the  preformed particle polymer gels solution in-situ polymerization method was used. 

The swelling capacity of preformed particle gels  increases with the increasing of PPG concentrations. Initial particle size of PPG  increases at low rapid ratio in short time but as the time increases , the swelling ratio has a relationship with its  concentration. Thus, the particle size of PPG exists an optimum concentration if time can be determined. On reference of temperature effect, pH 7 was taken to study the temperature effect on swelling behavior of  preformed particle gels. At higher temperatures amino groups (-CONH2)  of gelant solutions is hydrolised and changed  to carboxlylic acid group (-COOH). It was defined that the swellig capasity increases with the increasing temperature. The substantial swelling capasity increase occurs at 60˚C or higher temperature.
The highest swelling percentage was obtained in neutral condition of PPG solutions, so that in acidic condition the swelling capacity of PPG increases with an increasing pH and stabilized at pH=7,  at the basic medium the effect of pH is undetectable. In the acidic medium, the ionizable groups (NH+, OH+) are ionized provoking close charges to attach each other causing the PPGs to exhibit a lower swelling. Otherwise, alkali medium the small decreasing of swelling percentage  is caused because of the low -OH groups concentration present, which can be attached to the network. When pH medium is varied from neutral to acidic, preformed particle gels shows a lower swelling percentage.

A DSC instruments (model: DSCQ10) differential scanning calorimeter (manufactured by TA Instrument ) was used to study the thermal characteristics of the PPG in N2 atmosphere. For DSC thermograms analysis was used 5 samples (PPG with 1%, 3%, 5%, 7% and 10% bentonite clay). It could be concluded that an increase in clay content may lead to an improvement in thermal stability of the PPG gels due to the existence of chemical and physical interactions between the polymers and clay layers surfaces that can occur through the hydrogen bonding of the polymer groups and Si-O-Si groups of clay with the groups of polymer chains and their dipole-dipole bonding.Thus, after a certain temperature, the containing higher bentonite clay (7% and 10%) shows lower thermal stability.

Sandpack flooding for solutions were performed in order to evaluate blocking ability of them. Experiments were carried on 1000 mD sandpack model with 150 cm length. It was found that a critical content of bentonite clay is 5 %. Over this concentration the thermal stability and swelling capacity decreases. PPG with 5% clay show 42% increment in RRF values in comparison PPG without clay additive. Further increment of clay reduces blocking ability of PPG.
