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Figure. S1. Solubility measurements using UV-vis spectroscopy (a) UV-vis spectra of
diluted supernatant of 1,1’-FcDS supersaturated solutions (dilution 200 times), and (b)

calibration curves for therelationship between absorbance and concentration of 1,1’-

FcDS.
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Figure. S2. (a) Photos of fresh (left) and aged (right) potassium 1,1” FcDS in a neutral
aqueous solution; (b) CV of 20mM potassium 1,1’-FcDS in a neutral aqueous solution.
Working electrode: 3 mm dia. glassy carbon, reference electrode: AglAgClIKCl (1M),
counter electrode: platinum wire, (c) photos of fresh (left) and aged (right) potassium 1,1’-
FcDS in a 0.01M HCl aqueous solution; (d) CV of 20 mM potassium 1,1’-FcDS in a 0.01M
HCI aqueous solution. Working electrode: 3 mm dia. glassy carbon, reference electrode:
AglAgClIKCl (1M), counter electrode: platinum wire.



Figure. S3. Photo of the RFD cell structure.
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Figure. S4. The conductivity-concentration calibration curve for NaCl solutions.
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Figure. S5. Effects of applied voltage on Faraday efficiency.




Table S1. The main characteristics of the ion exchange membranes used in this research.

Materials FKS-PET-130[1] FAS-PET-130[2]
Anion exchange
Membrane type 0.1 membrane
Counter ion H* form bromide (Br )
Thickness (dry, pm) 120 - 150 120 - 150
Weight per unit area 120 — 160 110 - 160
(dry, g=m?)
. Area <4 <4
resistance({=cm?)
Dimensional
<2 <2
swelling in H20 (%)
pH stability range 0-38 0-8
Operational
temperature range 15-40 15-40
(°C)




Table S2. Comparison of desalination performance of various materials from literature.

Initial concentration

Materials Type (g/L) ASRR (mmol= hr'sm?) SEC (kJ=mol?)
QPT@PE [3] ED 29.25 5032 465.9
SPES-PES [4] ED 5.85 460 1148.3

BAC [5] RFD 0.4 192 62.5
HMCN:s [6] RFD 1 317.9 117.6
AC DARCO [7] RFD 2 252 69.4

MAC [8] RFD 5 270 136.8

[FMN]Y> [9] RFD 5 135.1 180
[TEMPO]" [10] RFD 5 1453 129.12
1,1’-FcDS (this work) RFD 3 457.5 100.2
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