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ABSTRACT
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A silver/silver-chloride (Ag/AgCl) reference electrode was specially
designed and constructed in a body of oxidized titanium for potentiometric
measurements under high-temperature and high-pressure conditions. To avoid the
thermal decomposition of silver-chloride, the electrode was designed to maintain the
reference element at low temperature while it is connected to a high-temperature
process zone via a non-isothermal electrolyte bridge. This configuration leads to the
development of a thermal gradient along the length of the electrode. At room
temperature, the stability of the Ag/AgCl reference electrode versus a standard
calomel electrode (SCE) was maintained with an accuracy of +5 mV. The
performance of the electrode at high temperature and pressure (up to 300 °c and
1500 psi) was examined by measuring the potential difference against platinum,
which acted as a reversible hydrogen electrode (RHE). A comparison of the
experimental and theoretical values verified the reliability and reproducibility of the
electrode. Deviation from the Nemst equation was considered and related to the
liquid junction potential (LJP), the thermal liquid junction potential (TLJP) and the
titanium oxide reaction potential (ETR). An empirical correction factor is used to

convert the measured potential against the Ag/AgCl reference electrode onto a
standard hydrogen electrode (SHE) scale within an accuracy of + 17 mV at high
temperature.
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