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1. Introduction

The pH sensor is one of the most commonly.uséd tools ir of chemical “In"the recent
years aim is focused on the development of minlturised,\ﬂ. fective sensors for usage”in the e onitoring applications in
which standard pH sensors can not be easily employed. The"ective\ of the present work wi otentiometric pH sensor based on
biocompatible iridium oxide nanoparticles (IrOx)..The sensor was ' £ 5&"'using the simple 2chnique, where alternate layers of the
oppositely charged iridium oxide nanoparticl an oly(diallyldimethylammonium ch 2d on the flexible indium tin oxide foil (ITO/
PET).

2. Experimental part & Results

3) Electrochemical characterisation of pH electrodes
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Figure. Cyclic voltammogram of layer-by-layer prepared IrOx electrodes with 2,
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Figure. Potential - pH dependence of the 14-bilayer IrOx electrode.

o , Table. pH properties of 14-bilayer IrOx electrode as a function of preconditioning potential (Ec).
Error bars represent the standard deviation for five measurements.

NOofbilayers E:(V) Slope (mV/pH) E°(mV) R? Drift (mV)

Table. Influence of the number of bilayers on the pH sensitivity 14 bilayers ~02 4737 282.09 09957 6.85-61.59
Picture. Calibration of LbL prepared IrOx electrode by measuring the N’ofbilayers  Slope (mV/pH) E°(mV)" R?  Drift (mV) tebilayers 0.2 520 71178 09993 0.7-2.14
open-circuit potential (OCP) as a function of the pH response of different buffer 2 bilayers 72.63 779.93 0.9996 1.83 —38.33 ( 14 bilayers 0.45 78.74 928.75  0.9992 2.68-22.89 )
solutions against the conventional Ag/AgCl (3 M KCI) reference electrode. 8 bilayers 67.89 621.19 0.9988 0.67— 12.08 14 bilayers 0.545 80.24 1016.60 0.9993 3.94 —133.26
Inset plot: arm holder with positioned pH electrode and reference electrode. 14 bilayers i T 14 bilayers 0 2 01 13040 00001 514660
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3. Conclusions & Perspectives Lake water 6,85 +0.02 697007

We showed that layer-by-layer methodology represents a flexible, reproducible and scalable approach that could be successfully utilised for the fabrication of the iridium
oxide-based pH sensors. After optimisation of the different parameters, such as number of layers and preconditioning potentials, the obtained sensor showed
extraordinary stability in the tested pH range, excellent reproducibility (R2 = 0.999) and sensitivity of 74 mV/pH (14-bilayer). The implementation into the Envirobot
platform where it will be used as portable pH sensor for on-field environmental monitoring is in the progress. Furthermore, the insights gained in this study will serve as
the basis for development of methodology for preparing large-scale pH sensors using the ink-jet printing technology.
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