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Introduction

Electro—driven desalination process

(a) CDI (b) MCDI (c) FCDI
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Current collector

Flow-electrode CDI
Conventional CDI

« Liquid-type flow electrode
« Solid-type flow electrode

« Sustainable continuous process
« Semi-continuous process

« Higher deionization performance
* No ion-exchange membrane

« Lower energy consumption
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Research on FCDI system
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3. lon-exchange

1. Flow-electrode membrane
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2. Electrolyte

- Charge transport 4. System operation

- Electrical resistance
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- Operation modes
- Process hybridization
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Investigation of flow—electrode material Ce
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Integration of biochar as a

novel flow—electrode material
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Materials & Methods

FCDI experimental method
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FCDI operation

* Flow—electrode : biochar (700°C pyrolyzed)
* lon—exchange membrane : ASE/CSE (ASTOM Corp.)
* Operation voltage : 0.4 - 11V

* Feed solution : 500ppm NaCl + 100ppm Lead
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Results & Discussion

Electrode characterization — SEM/EDS
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SAg - BET surface area; Vp: total volume of pores; V,;;: volume of micropores; S,: average pore size
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Electrode characterization — adsorption isotherm
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Electrode characterization — XPS

Functional Binding Composition
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Electrode characterization — FTIR

Electrode material
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Electrode characterization — EIS

— Electrochemical property
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Results & Discussion

FCDI parameter optimization — applied voltage
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FCDI optimization

« Optimization based on applied voltage

« Evaluation via ion removal efficiency & specific energy consumption

« Optimal condition — Applied voltage 0.9 V
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FCDI parameter optimization — electrode composition
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Optimization based on electrode composition : AC & Biochar
Evaluation via ion removal efficiency & specific energy consumption
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Results & Discussion

Biochar—FCDI application : lead removal

I I T I I
B45 I
| || | | 1
0 20 40 60 80 100

Lead ion removal (mg/L)

Lead removal

Superior heavy metal adsorption : Biochar > Activated Carbon
Improvements by 1.38 ~ 2.0 folds

Applicability of biochar confirmed for heavy metal remediation

Low Presence of
impedance functional groups
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Biochar—FCDI operation evaluation
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« Rapid initial deionization

« Average reduction of 85% with

respect to initial concentrations
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