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Calculation of salt adsorption capacity and charge efficiency 

 

𝑆𝐴𝐶 =
𝑣∙𝑀𝑁𝑎𝐶𝑙

𝑚𝑡𝑜𝑡a𝑙
∫𝑐𝑑𝑡. Equation (S1) 

In this equation, v is the flow rate (mL/min), MNaCl is molecular weight of NaCl (58.44 g/mol), mtotal is 

total mass of electrodes (g), t is the time over the adsorption step (min), and c is the concentration of 

NaCl (mmol/L). 

The concentration of NaCl is calculated by relation of concentration and conductivity: 

𝑐 = (
𝜎−4.5

121.29
)
1/0.9826

− 0.13 Equation (S2) 

where 𝜎 is actual conductivity (µS/cm) which subtracts the conductivity by the conductivity of water 

by measured pH from the measured conductivity: 

𝜎 = 𝜎𝑚 − 𝜎𝑤  Equation (S3) 

where 𝜎𝑚is measured conductivity (mS/cm) and 𝜎𝑤is the conductivity of water calculated by: 

𝜎𝑤 =
𝑒2

𝑘𝐵𝑇
(10𝑝𝐻 ∙ 𝑁𝐴 ∙ 𝐷𝐻3𝑂+ +

10−14

10−𝑝𝐻
∙ 𝑁𝐴 ∙ 𝐷𝑂𝐻−) Equation (S4) 

where kB is Boltzmann constant (1.38·10-23 m2kg/s2K), NA is Avogadro constant (6.02·10-23 mol-1), DH3O+ 

is diffusion coefficient of hydronium ion (9.3·10-9 m2/s), and DOH- is the diffusion coefficient of an 

hydroxyl ion (5.3·10-9 m2/s). 

𝐶ℎ𝑎𝑟𝑔𝑒 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 (%) =

(

 

𝑆𝐴𝐶(
𝑚𝑔
𝑔
)

𝑀𝑁𝑎𝐶𝑙(
𝑔
𝑚𝑜𝑙

)

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑎𝑛𝑐𝑒(
𝐶
𝑔∙𝑉

)∙𝐶𝑒𝑙𝑙 𝑐𝑜𝑙𝑡𝑎𝑔𝑒(𝑉)

4∙𝐹𝑎𝑟𝑎𝑑𝑎𝑦 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 (
𝐶
𝑚𝑜𝑙

) )

 ∙ 100 Equation (S5) 
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Figure S1.  Schematic configuration of the electrochemical in situ stage for Raman 

spectroscopy. 

 

 

 

Figure S2 Raman spectra (A) and (B), X-ray diffractogram of MoS2, MoS2-10CNT, and 

electrochemically activated samples (i.e., MoS2-10CNT-1h, MoS2-10CNT-2h, 

MoS2-10CNT-4h). 
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Figure S3 Cyclic stability of MoS2-10CNT-4h at 0.5 A/g in 1 M NaCl. (A) Cathode, (B) 

anode. 

 

 

 

Figure S4.  Nitrogen gas sorption isotherm recorded at -196 °C of MoS2, MoS2-10CNT, 

MoS2-10CNT-4h, and pure carbon nanotubes (CNT). 
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Figure S5.  CDI performance of AC at 0.8 V charging and 0 V discharging in (A) 5 mM NaCl, 

(B) 25 mM NaCl, (C) 100 mM NaCl, and (D) 500 mM NaCl. 

 

 

 

Figure S6.  (A) CDI performance of MoS2-10CNT at 0.8 V charging and 0 V discharging in 

5 mM NaCl, (B) specific capacitance from CDI cell, (C) salt adsorption capacity (SAC), and (D) 

CDI charge efficiency. 
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Figure S7. Comparative data for CDI with activated carbon (AC). (A) Salt adsorption 

capacity (SAC), (B) specific capacitance from CDI cell, (C) charge efficiency, and 

(D) energy per ion removed of AC electrode in different salt concentration. 

 

 

 

Figure S8.  Kim-Yoon-Plot (“CDI Ragone plot” for FDI at different molar concentrations. 
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Figure S9.  Post mortem scanning micrographs (A) negative electrode MoS2-10CNT-4h, 

and (B) positive electrode MoS2-10CNT-4h. 


