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ABSTRACT

A study of Nitrate ion-selective electrodes (ISEs) fabrication processes by hybrid
printing techniques is to study how to fabricate the nitrate ISEs by a hybrid printing between
drop-on-demand (DOD) and silk-screen printing techniques to reduce the restrictions on each
type of printing and lower the limitations in the fabrication process and test of the potential
responses of Nitrate ion-selective electrodes.

In the first part of this study, there is an experiment which five groups of ink and photo-
sensitive ink were used to fabricate nitrate ISEs. These groups of ink and photo-sensitive ink are
1.Carbon ink 2.Silver Silver-Chloride ink 3.Structure polymer 4.Water-swelling polymer and
5.Nitrate ion-selective polymer membrane. It was found that the carbon and silver silver-chloride
ink were formed by silk-screen printing and the other photopolymer groups were printed by
DOD printing.

The second part of this research contains the study of the potential responses of three
forms of nitrate ion-selective electrodes which all of them has different electrode layer structure.
The results of the test in this second part showed that the second layout style of nitrate ion-
selective electrodes which comprises the water-swelling polymer at the reference electrode is the
best response to the concentration of nitrate because the potential measured is significantly
different when the concentration of nitrate changes. And gives the potential responses similar to
the Nernst's theory the most with nitrate ion-selective electrodes can be measured the

concentration of nitrate in the range of 1x10° - 1x10" mol/L.



