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Figures

 

Fig. S1. The zeta potential diagram of CdPS3Li nanosheet dispersion.



Fig. S2. Raman spectra of bulk CdPS3 and CdPS3X.The out-of-plane vibrations of the 

P2S6 solid exhibit the opposite motion characteristic of the S3P-PS3 unit, as discerned 

from the strongly polarized A1g mode that appears at 378 cm-1. The Raman spectral 

peak at 247 cm-1 also confirms the significant mode caused by the symmetric stretching 

vibration of the P-S bond. However, those peaks appearing at 271 and 562 cm-1 

represent in-plane vibrations in response to the S3P-PS3 unit, exemplified by the Eg 

mode 1.



Fig. S3. Structure characterizations of CdPS3X membranes, showing well-ordered 

lamellar structures.



Fig. S4. FTIR spectra of bulk CdPS3 and CdPS3X.



Fig. S5. XRD patterns of bulk CdPS3 and CdPS3X. The theoretical X-ray diffraction 

spectrum of the bulk CdPS3 is shown as a vertical line in the figure, the star represents 

the multilevel diffraction peak.



 Fig. S6.  (a) Contact angles of CdPS3X membranes towards water. (b) Wettability of 

CdPS3X membranes toward water.



Fig. S7. XPS spectra of CdPS3X membranes. a-f, (a) Li 1s orbitals in bulk CdPS3 and 

CdPS3Li film. (b) Na 1s orbitals and Li 1s orbitals in the CdPS3Na film. (c) K 2p orbitals 

and Li1s orbitals in the CdPS3K film. (d) Mg 1s orbitals and Li 1s orbitals in the 

CdPS3Mg film. (e) Ca 2p orbitals and Li 1s orbitals in the CdPS3Ca film. (f) Al 2p 

orbitals and Li 1s orbitals in the CdPS3Al film.



Fig. S8. XPS spectra of vc-CdPS3 membranes. a-c, P 2p (a), Cd 3d (b), and S 2p (c) 

XPS spectra of CdPS3X membranes, which show that the valence states of P, Cd and S 

(+4, +2 and -2, respectively) remain the same in all the membranes.



Fig. S9. (a) Ionic conductivity of CdPS3Na membrane in NaCl solution. (b) Ionic 

conductivity of CdPS3Mg membrane under MgCl2 solution. (c)Ionic conductivity of 

CdPS3Ca membrane under calcium chloride solution. (d)Ionic conductivity of CdPS3Al 

membrane under aluminum chloride solution. The gray dashed lines represent the bulk 

conductivity of the corresponding salt solutions. 



Fig. S10. Ionic conductivity in CdPS3X membranes at various HCl concentrations.The 

gray dashed lines represent the bulk conductivity of HCl solutions.



Fig. S11. Comparison of conductivity of CdPS3K membrane at different Vg.



Fig. S12. (a) Plot of ions passing through CdPS3Na nanochannels as a function of time 

in 10-6 M NaCl at different Vg. (b)Plot of ions passing through CdPS3Mg nanochannels 

as a Function of time in 10-6 M MgCl2 at different Vg. (c)Plot of ions passing through 

CdPS3Ca nanochannels as a function of time in 10-6 M CaCl2 at different Vg. (d)Plot 

of ions passing through CdPS3Al nanochannels as a function of time in 10-6 M AlCl3 at 

different Vg.



Tables

Material Electrolyte
Conductivity

(mS cm-1)
Ref.

BN KCl solution 0.086 2

Ti3C2 KCl solution 0.039 3

GO KCl solution 1 4

Cellulose KCl solution 2 5

MXene KCl solution 0.16 6

Elastic Wood KCl solution 0.5 7

Montmorillonite KCl solution 0.8 8

SLMO KCl solution 0.6 9

CdPS3K KCl solution 10 This work

Table. S1. Comparison of ionic conductivity of different materials under 10-6M KCl 

solution (Platform conductivity).



Material Electrolyte
Conductivity

(mS cm-1)
Ref.

BN KOH solution 0.037 2

MoS2 KOH solution 0.3 10

Graphite-NFC KOH solution 1 11

MXene KOH solution 1.2 6

CdPS3K KOH solution 20 This work

Table. S2. Comparison of ionic conductivity of different materials under 10-6M KOH 

solution (Platform conductivity).



Material Electrolyte
Conductivity

(mS cm-1)
Ref.

BN HCl solution 0.6 2

MXene HCl solution 1 6

Montmorillonite HCl solution 1.4 8

GO HCl solution 2.5 4

Graphite-NFC HCl solution 3 11

LGM HCl solution 4.5 12

Vermiculite HCl solution 5.6 13

HA-GO HCl solution 7 14

SLMO HCl solution 10 9

CdPS3Al HCl solution 7.5 This work

CdPS3Ca HCl solution 8 This work

CdPS3Mg HCl solution 10 This work

CdPS3Na HCl solution 12 This work

CdPS3K HCl solution 23 This work

Table. S3. Comparison of ionic conductivity of different materials under 10-6M HCl 

solution (Platform conductivity).



Material Electrolyte
Conductivity

(mS cm-1)
Ref.

BN NaCl solution 0.07 2

Ti3C2 NaCl solution 0.032 3

Graphite-NFC NaCl solution 1 11

BN-NFC NaCl solution 0.18 15

SLMO NaCl solution 0.2 9

CdPS3Na NaCl solution 9 This work

Table. S4. Comparison of ionic conductivity of different materials under 10-6 M NaCl 

solution (Platform conductivity).



Material Electrolyte
Conductivity

(mS cm-1)
Ref.

BN CaCl2 solution 0.035 2

GO CaCl2 solution 0.6 4

CdPS3Ca CaCl2 solution 1 This work

Ti3C2 AlCl3 solution 0.067 3

CdPS3Al AlCl3 solution 1 This work

CdPS3Mg MgCl2 solution 6 This work

Table. S5. Comparison of ionic conductivity of different materials in 10-6 M CaCl2, 

MgCl2, and AlCl3 solutions (Platform conductivity).
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