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Fig.1 Picture of assembled Self-Cleaning pH electrode
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Fig. 2 Schematic diagram of on-site installation
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Fig.3 Pictures of holder for Self-Cleaning pH electrode ((a)
Direct screw-in thread: (b) Immersion holder type)
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Fig.4 Pictures of (a) conventional 6108 after 43 days: (b) the
Self-Cleaning pH electrode after 43 days
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Fig.5 Results of continuous pH measurement at wastewater treatment tanks in machine factories

Fig. 6 Pictures of Self-Cleaning pH electrode (a) before experiments: (b) after 2 weeks: (c) after 4 weeks:
(d) after 6 weeks: (e) after 8 weeks
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Fig.7 Results of continuous pH measurement at wastewater treatment tanks in chemical factories
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Fig.8 Pictures of the Self-Cleaning pH electrode after 1 weeks
((a) Turning off UV-LED: (b) Turning on UV-LED)
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Fig.9 Pictures of Self-Cleaning pH electrode (a) after 3 weeks:
(b) washing with water
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Fig. 10 Results of continuous pH measurement at wastewater treatment tanks
using inorganic flocculants in chemical factories
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Table 1 Summary of Cost

Conventional Electrode| Self-Cleaning
(Standard type) pH electrode

Maintenance labor
(JPY/Year/Place) 1.277.500 42,000
Reagent
(JPY/Year/Place) 7.560 2520
Electrode price (JPY) 30,000 300,000
Total cost (JPY) 1,315,060 344,520
Cost reduction (JPY) —970,540

% : Simulation case: Monthly cleaning, moving, and calibration for 35 minutes.
One-minute labor cost corresponds to 100 JPY.
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Abstract

We developed a self-cleaning pH electrode with a durable antifouling protection by photocatalytic
effect. Our goal with this project was to solve common problems in electrode maintenance such as
personnel shortages, electrode cleaning costs, periodic calibrations, on-site movements, and risk on
worker safety. The self-cleaning pH electrode was evaluated over several months at sites heavily
polluted by various organic and inorganic species. We have extended the maintenance cycles of
wastewater treatment tanks in machine factories and returned sludge tanks in chemical factories by
about 120 times and 60 times, respectively. This paper highlights the structure, features of the newly
developed electrode. We also discuss results of measurements from wastewater treatment tanks
using inorganic flocculants and wastewater influent tanks containing a lot of protein.

Key words: water quality measurement, pH electrode, wastewater treatment, reduced maintenance,
photocatalyst
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