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Fig. 1  The schematics of the experimental apparatus and the

photo of the electrochemical testing system and platform
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Fig. 2 The equivalent circuit of the electrode process with
charge transfer and diffusion controlled and the Nyquist
diagram from the THF solution tested at a constant
room temperature
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before and after the formation of hydrate
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Fig.5 The variations of parameters of the equivalent circuit

model at the stage of temperature increase
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Investigation of Formation and Dissociation Processes of Tetrahydrofuran
Hydrate Based on Electrochemical Impedance Spectroscopy

XING Lan-chang'*, CHEN Qiang', LIU Chang-ling'
(1. Key Laboratory of Natural Gas Hydrate, Ministry of Land and Resources, Qingdao Institute of Marine Geology,
Qingdao 266071, China;
2. College of Information and Control Engineering, China University of Petroleum ( Huadong) ,
Qingdao 266580, China)

Abstract: The electrical properties of hydrous sediments are extremely complex and affected by many factors. The
widely used resistivity parameter is unable to characterize the electrical properties of hydrous sediments fully. In
this paper, the electrochemical impedance spectroscopy method was used to test the formation and dissociation
processes of tetrahydrofuran hydrate. An appropriate equivalent circuit model was used to fit the measured
impedance spectroscopy. Then the characteristics of the impedance spectroscopy were then discussed based on the
analysis of the model parameters. Results are shown as follows. (1) The impedance spectroscopy of the tested
tetrahydrofuran hydrate can be fitted by an equivalent circuit model of the electrode process controlled by charge
transfer and diffusion. (2) During the processes of temperature decrease and from the beginning to the end of the
hydrate formation, the charge transfer resistance and Warburg impedance can mark the transitions of the three
processes more significantly. (3) The variation trend of model parameters during the heating process is inverse to the
trend during the cooling process. The electrochemical impedance spectroscopy provides an effective way to
investigate the kinetic mechanisms of formation and dissociation processes of hydrate, whereas the parameters of the
equivalent circuit model disclose the implicit information of the formation and dissociation processes.

Key words; tetrahydrofuran hydrate; formation and dissociation process; FElectrochemical Impedance

Spectroscopy ; equivalent circuit model
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