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Abstract:

Application of polymeric membrane electrodes in determination of thermodynamic
parameters

Khatereh Ghauri Kodehi

In this research a hydrogen-selective electrode was prepared with a polymeric membrane
based on 2-(4-methoxiphenyl) 6-(4-nitrophenyl)-4-phenyl-1,3-diaza-bicyclo[3.1.0] hex-3-ene
(MNPBH) as an ionophore for determination of pH . Effects of experimental parameters such
as membrane composition, the nature and the amount of plasticizer, the amount of additive
and concentration of internal solution on the potential response and electrical resistance of
membrane were investigated. Best response was obtained in concentration range of 1.0 x 10™
to 1.0 M with Nernstian slope of 57.3 & 0.4 mV per pH and the limit of detection of 6.3 x 107
M. The results show that this electrode can be used in nonaqueous solvents (up to 20% V/V)
without interference. The electrode life time. was about 5 weeks without any considerable
divergence in the potentials. The proposed membrane electrode can reveal very good
selectivity for H" ions over a wide variety of other cations and anions with single charge. The
standard electrode potentials were determined at different temperatures. The equilibrium
water content of polymeric membranes based on acetophenone and o-nitrophenyl octyl ether
as plasticizers was evaluated using the gravimetric method.

In the present study the determination of thermodynamic parameters such as isothermal
coefficient of the cell and electrode, selectivity coefficients of various ions by using the fixed
interference method (FIM), binding constants of H'-ionophore (pK ), the formation constant

of ionophore complex with interfering ions (Na', K') by using segmented sandwich
membrane method and acidic dissociation constant of various acids was carried out by the
proposed electrode at 25 °C.

It was used as indicator electrode in potentiometric determination of pH in real samples
with complex matrices and can be employed as indicator electrode for end-point indication in
acid- base titrations of solutions containing F~ ions .

In this work, the reproducibility, reversibilty and sampling rate of the electrode was
evaluated in the flow injection potentiometry using a poly ethylene flow cell. The prepared
electrode was compared with different commercial glass pH electrodes in buffer solutions.

Keywords: Membrane electrodes; Thermodynamic parameters; Potentiometry.
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