
Effect of electrolyte structure  

on the Piezoionic Effect in Hydrogel 

H. OKUZAKI1*, T. YASUI2, Y. KATSUYAMA2, T. KUROKAWA2 

 1Grad. Sch. of Life Sci., Hokkaido Univ., Sapporo Japan. 
2  Fac. of Adv. Life Sci., Hokkaido Univ., Sapporo Japan. 

* email: okuzaki.hidetoshi.o1@elms.hokudai.ac.jp 

 

The piezoionic effect generates an internal potential difference due to 

deformation-induced disparities in ion mobility [1]. We considered that this 

electrical response originates from the internal ionic structure. Therefore, we 

focused on low-molecular-weight electrolytes and cross-linked polyelectrolytes. 

We hypothesized that fixed charges within the material accentuate the mobility 

difference between immobilized ions and counterions, thereby increasing the 

generated voltage. This study aims to elucidate the influence of the electrolyte 

structure within hydrogels on the piezoionic effect. 

 

To evaluate electrolyte structural effects, we measured the generated voltage 

and current in a double-network (DN) gel [2] and polyacrylamide gels containing 

low-molecular-weight electrolytes (NaCl or NaAMPS). The DN gel exhibited the 

highest voltage, driven by the substantial mobility disparity between its fixed 

polyelectrolyte network and counterions. Conversely, the fully mobile state of 

ions in the NaCl- and NaAMPS-PAAm gels minimized this disparity, yielding lower 

voltages. Regarding current, the NaCl-PAAm gel peaked, whereas the DN and 

NaAMPS-PAAm gels showed lower values. Because current generation relies on 

internal conductivity, the smaller ionic radius of NaCl promotes higher 

conductivity and lower resistance. We attribute the lower currents in the DN and 

NaAMPS-PAAm gels primarily to their larger ion sizes, which diminish ionic 

conductivity. 
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