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It is well known that some polymers, containing hydrophobic 
monomers, like for example N-isopropylacrylamide (NIPAM), alkyl 
acrylates and methacrylates etc. belong to the class of temperature-sensitive 
gels. The former monomer is used most often and its polymers are soluble 
at room temperature and start to precipitate at elevated temparatures due to 
the increase in the strength of hydrophobic interactions. When small 
admixture of crosslinking monomer (ethylene glycol dimethacrylate, 
poly(ethylene glycols) dimethacrylate) is used in the polymerization 
mixture the resulting polymer becomes insoluble and can only swell and 
shrink in water at temperature below and above the LCST (lower critical 
solution temperature). This is due to a phase transition between the 
hydrated and dehydrated states of the polymer chain. LCST of crosslinked 
poly(NIPAM) can be effectively controlled by incorporating charged mers 
as well as hydrophobic mers. Charged residues typically increase the 
LCST, while hydrophobic residues lower the LCST. The addition of 
charged monomer (i.e. possesing ion-exchange ability) allows for the 
preparation of ion-exchangers, which are sensitive to the temperature 
changes. In such material the ion-exchange groups can be effectively 
brought together at elevated (above LCST) temperatures due to the 
shrinking of polymeric network. Such fenomenon allows the simultaneous 
interactions of these groups and multivalent ions, the interactions, which is 
seriously impaired at room temperature due to the increased distance 
between groups.  

In the current work we decided to introduce the sulfonic ion-exchange 
groups by sulfonating the N-isopropylacrylamide/styrene copolymer 
crosslinked with ethylene glycol dimethacrylate. The choice of ion-
exchange groups was done in order to avoid the presence of groups like 
phosphoric, tested by us in the previous work, which were exhibiting both 
ion-exchange and coordinating properties depending on the pH of the 
solution. It turned out that the enthalphy of metal ions uptake indicated 
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mixed mechanism of interactions and thus made impossible applications of 
such materials in the separation of lanthanides [1]. 

Poly(NIPAM-co-St) sulfonated gel, as a thermosensitive gel, shows 
the conformational change of polymer network from swelling to shrinking 
with increasing temperature. If the ion-exchange molecules are placed in a 
stimuli-sensitive polymer gel, the salt formation between metal ion and 
these molecules may be controlled by the conformational change of 
polymer network. 

In our research the extraction of europium, samarium and monovalent 
ions from an aqueous solution to a thermosensitive polymer gel, 
Poly(NIPAM-co-St) sulfonated with chlorosulfonic acid, was studied. The 
extraction of cations was carried out at two temperatures – RT and 50oC 
that is both below and above VPTT (volume phase transition temperature) 
of the gel. It was observed that polymer had affinity to monovalent ions but 
is was independent on the temperature, whereas extraction behaviour of 
europium and samarium was affected strongly by the phase transition of the 
gel.  
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