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@ potentiometric sensor background
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@ Reference electrode background
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@ In-situ recovery (ISR)
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Sensor system overview

P

.’}j
operator or i \
service provider satellite/other
solar panel communications

A

gateway

(«

cloud data
storage

?

headguarters
remote operator
service provider,

pH
ORP

conductivity
temperature
pressure/water level “hydrogeologist
environmental regulator
operator
AQ

OFFICIAL



OFFICIAL

@ Reference electrode design
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@ ISR trials revealed issues

* Poor polymer
strength/electrolyte retention

 Poor adhesion between
polymer composite and case

* Potential poisoning from
sulphide species in reducing
environment

First field trial prototype after one month underground
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@ Recent reference electrode work
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W02018201200A1

M Vepsaldinen, C Wood, M Chen, D Acharya, D Macedo

Interference resistant reference electrode
WO02021087572A1
D Macedo, M Vepsaldinen

Publications

An unusually stable solid state Ag|AgCl reference electrode for long
term continuous measurements based on a crosslinked poly(vinyl
acetate)/KCl composite

D Macedo, M Vepsaldinen, et al. Electrochimica Acta (2020)

A sulphide resistant Ag| AgCl reference electrode for long-term
monitoring
D Macedo, M Vepsildinen, et al. Analyst (2024)



@ Electrochemical characterisation
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@ Sulphide resistance
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@ Revised Vesi™ prototype

Solution parameters
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@ Application in Monitoring Wells — Cu ISR
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Comparison graph of VESI™ pH data compared to commercial
pH probe and manual sampling
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@ Acid mine drainage — Mt Lyell
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pH measurement comparison between Vesi™ and manual
sampling after ~6 months without calibration

15 OFFICIAL



@ Conclusions

* Sacrificial AgCl significantly improves RE longevity in challenging
sulphide solutions

* Demonstrates a more general approach to improve reference
electrode resistance to various interferant species

* Enables long-term monitoring with limited maintenance, improving
feasibility of continuous monitoring
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@ Other work

Residential waterways Rumen monitoring Miniaturised modular
for water utilities prototype
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