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Fig. 1 Two - dimensional morphology of unmodified electrode
(a), modified electrode (d); SEM images of unmodified elec-
trode (b), modified electrode (e) ; three — dimensional morphol-
ogy of unmodified electrode (¢), modified electrode (f)
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Fig. 2 (a) CV curves of electrodes before and after modification
at a scanning rate of 0.2 mV /s, (b) Curve of cell voltage versus
special capacity of electrodes before and after modification at a
current density of 20 A/m’
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Fig. 3 Changing trend of ratio of Li to Fe in each layer during the intercalation process of FePO, electrode, (a) unmodified electrode

(b), modified electrode; (c¢) XRD analysis of each layer material in the electrode after the end of electrolysis
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Fig. 4 (a) Changing curve of special capacity of electrodes a-
long with time during the electrolysis, (b) voltage and current
variations during the electrolysis
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Preparation of Porous LiFePQO, Electrode of Electrochemical De - intercalation/

intercalation Method for Lithium Extraction from Brine
YIN Ruixin', HE Lihua'*, TANG Zhongyang'*>, ZHAO Zhongwei'"

1. College of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Hunan Province Dey Laboratory of Rare Metal Metallurgy and Materials, Changsha 410083, China

Abstract; Electrochemical de-intercalation/intercalation method for lithium extraction from brine has attracted more
and more attention due to the high selectivity, the large adsorption capacity and the pollution — free. However, the high
mineralization and viscosity of the brine lead to a lower actual lithium extraction rate. Based on this, NH,HCO, was used
as a pore — former to prepare porous LiFePO, electrodes with good permeability and mass transfer properties to improve the
kinetic performance in the process of lithium extraction. The results showed that there was a composite structure of microc-
racks — microporosity formed on the surface of the electrode after the modification, which could significantly enhance the
mass transfer process of the solution and reduce the electrochemical polarization. After the pore — forming modification,
the special capacity of electrode increased from 25.6 mg (Li) / g (LiFePO,) t035.2 mg (Li) / g (LiFePO,) during the
electrochemical de —intercalation/intercalation process, and the average current density increased from 8.7 A / m’ to
17.9 A / m’, indicating the efficiency of lithium extraction has been significantly improved. In addition, the electrode
exhibited good cycling performance with a capacity retention rate of 98% for 30 cycles.

Key words: electrochemical de-intercalation/intercalationmethod; porous electrode; lithium extraction from brine;
electrochemical performance
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