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The application of ion-selective electrodes (ISE) creates favorable conditions of
the effective monitoring of technological processes and state of surrounding en-
vironment. The present report studies new Pb-selective electrodes based on hex-
agonal ferrites of lead [PbFeuO.ç (1) and PbFenOns (II)] and lead niobates
[PbNb2O6(III) and Pb2Nb2C>7 (IV)].

Hexagonal ferrites belong to the structural type of magnetoplumbite, so they are
related to the structure of well-known cationic conductors on the base of 0-
AI2O3. Compatible quantum-chemical calculations of Pb-O chemical bonding in
hexagonal lead ferrites reveal that it has mainly ionic character and is essentially
weaker then Fe -0 bond [1]. This statement goes with the results of the direct
measurements of electrical properties of hexagonal lead ferrites, where ionic
transport is provided by the mobility of Pb2 +- and O2"-ions [2,3]. The niobates
III have the structure of tetragonal tungstenic bronzes, and the IV ones - the
structure of pyrochlore. AU tested niobates was found to possess ion-electronic
conduction and mobile Pb-+-ions [3].

New Pb-selective electrodes of two types (completely solid state electrodes and
film ones) were manufactured on the basis of compounds I-IV and comprehen-
sively tested. All studied electrodes have the similar working range of concen-
trations (110~4 110 ' mole/I of Pb2+-ions). Slope of electrode function (17±2
•*• 30±2 mV/decade) depends on both a nature of used compound (I-IV) and de-
sign of electrode; it is the most close to theoretical one for electrodes on the base
of II (solid state electrode) and III (film electrode). The optimal pH range is
3,5-4,5. Tested electrodes reveal reasonably good selectivity degree in presence
of 50-100 fold surplus of Ni2+ , Co2 + , Cu2+, Cd2+, Ba2+, Al3 + and Tl+ ions.
Stability of potentials is equal to ±(7-10) mV for completely solid state elec-
trodes and ±5 mV for film electrodes (over 24 h period). Solid state and film
electrodes retain their main electrochemical characteristics and ability to re-
sponse after storage in dry type within 2-3 years and over I year respectively.

The received Pb-selective electrodes are suitable for measurements of lead ions'
activity and can also be used for indicating of the end-point in all potentiomet-
ric titrations with increasing or decreasing of activity of Pb2+-ions.
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