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Abstract; Aiming to address the issues of excessive hydration and insufficient toughness of flexible
iridium oxide (IrO_) electrodes during pH measurement, which often lead to potential fluctuations, a
flexible 1rO electrode modified with a liquid metal fiber ( SBS — EGaln) was proposed. The preparation
and characterization of the proposed electrode were presented. Through compositional analysis and
morphological characterization, the hydrophobic properties of the SBS — EGaln functional coating and its
inhibitory effect on the hydration reaction of IrO, were investigated, along with the underlying
mechanism. The electrochemical performance of the SBS — EGaln-modified flexible IrO, electrode was
systematically evaluated in terms of sensitivity, response time, repeatability, and long-term stability.
Additionally, its durability under prolonged use was verified through fatigue tests. Experimental results
showed that, within a pH value range of 3.3 t0 9. 8, the electrode exhibited a sensitivity of —62.50 mV/pH,
a response time of 60 s, and a potential drift of less than 1 x 10 > mV/s. The selectivity coefficients for

common ions ( both macro and trace elements) in soil were below 1 x 10 ~" | indicating good repeatability
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anti-interference ability, and stability. To further evaluate its practical applicability, a 30 days soil

column monitoring experiment was conducted. The pH values measured by the flexible electrode were

highly consistent with those obtained using a standard glass electrode, with a deviation of less than 0. 1.

Under different soil moisture conditions, the Cronbach’s a values between the flexible pH electrode and

the standard pH electrode were all no less than 0. 969, demonstrating a high level of consistency.

Key words: soil pH; in-situ monitoring; flexible sensor; liquid metal
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Fig.3 Electrochemical performance comparison among pH electrodes
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Fig.4 In-situ soil column continuous monitoring
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Tab.1 Statistical results of pH prediction and standard values under different soil moisture conditions
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