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ABSTRACT

Amperometric hydrogen-phosphate ion sensor based on
perovskite-type oxide (Lal_XA’XBO3: A’'= Caq, Sr, Ba, Ce, B=
Cr, V, Mn, Fe, Co, Ni : x = 0~0.2) thin-films synthesized by an
polymeric precursor method was investigated. Especialy Laj_
xA'CoO3 systems obtained at 450~500°C from metal nitrates,
polymer and organic additives on an ITO- glass substrate

showed good amperometric responses to HPO42' a the

concentration  between 5.Ox10'5~1.0x10'3M. This sensor
element showed high selectivity to HPO42' among the

examined anions of NOS', Cl7, and SCN".

INTRODUCTION

It has been becoming very important for hydrogen-phosphate
ion measurement for agriculture, clinicd medicine, and
environmental protection. So far, many kinds of hydrogen-
phosphate ion sensors, such as ion selective electrodeq 1], bio-
related systems [2] have been reported. We have been
investigated a hydrogen-phosphate ion sensor hased on
electrochemical reactions of various electrode materials.
Recently, we have found that La-based perovskite-type oxides
thin-film electrodes showed good properties of amperometric
sensing to hydrogen-phosphate ion[3]. We report here novel
synthesis technique of the La-based perovskite-type oxide thin-
film electrodes as well as their hydrogen-phosphate ion sensing
properties.

EXPERIMENTAL

Perovskite-type oxide(La_,A’,BO3: A'=CaSr,BaCe, B=
V,Cr,Mn,Fe,Co,Ni: x=0~0.2) thin-films were prepared by
various wet-chemical processes on an Au-coated alumina (ITO-
glass) substrate using mixed organometallic solutions or a
polymeric precursor using metal nitrates, acetylacetone, and
polyvinylalchol or polyvinylpyrrolidone. The obtained solutions
were spin-coated on the substrate dried and calcined at 500~800
C.

The amperometric responses of thin-film electrodes to

HPO42' were evaluated by the electric current flowing between
the oxide thin-film electrodes and Pt counter electrode under
applying a fixed anodic potential against an SCE by using a
potentiostat at 30°C. The effects of NOg™, CI”, SCN™ were also
investigated in the same way using their potassium salts.

RESULTSAND DISCUSSION
Preparation of perovskite-type oxide thin-film

The LaBOg (B= V, Mn, Fe, Co, Ni) thin-film were able to
synthesize by the sol-gel method using mixed organometallic
solutions a 600°C, but no LaCrO5 was synthesized by this

method. On the other hand, the various perovskite-type oxides
could be obtained by an polymer precursor method. Almost al
oxides could be obtained at 600-800 °C .  Furthermore
Lag gA"g.2C0035(A’= Ca, Sr, Ba, Ce) thin-film electrode could

be prepared on a glass substrate with ITO a 500C as well as
LaCoOg thin-film.  Thickness of the thin-films was ranged

between 200 and 500nm. XRD pattern of the prepared thin-film
showed well-crystallized and almost single phase perovskite-
type oxide.

Hydrogen phosphateion sensing properties
Among the LaBO3 (B=V, Cr, Mn, Fe, Co, Ni) eectrode

systems, the LaCoO3- and LaM nO3- based elements showed

amperometric  responses to HPO42' a +1.0vV vs. SCE.
Especially, the LaCoO4 system was found to show the highest

sengitivity to HPO42' at the concentration between 1.0x10

5-1.0x103M, with the 90% response time to 1.0x1073M
HPO42' of ca 3min. In addition, this sensor element showed

remarkable selectivity to HPO42' among the anions of NOg",

ClIY, and SCN". It was further found that the use of
Lag gA’g.2C003 (A’'= Ca, Sr, Ba, Ce) systems as the electrode

materials gave higher stability than that of the non-doped
LaCoOg system for the amperometric sensing. From the results

it appeared to Lay gSrp pCoOg based element showed the
highest sengitivity to HPO42'. Furthermore the Lag gSr C004
thin-film electrode showed remarkable selectivity to HPO42'
among the examined NOg’, CI”, SCN” (Fig. 1).
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Fig. 1 Sensing performance of LaggSr,C003 thin-film
electr ode based amperometric hydr ogen-phosphate ion
sensor
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