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Supplementary Figures
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Supplementary Fig. 1 The simulation models for multi-layered water and solution in
insulator diamond, dielectric insulator SiO,, transition metal oxide TiO, and high-K oxide
HfO,.
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Supplementary Fig. 2 The simulation models for multi-layered water and solution in SnO,,
Zn0O, MgO, Ta,0s and HfO,.
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Supplementary Fig. 3 The side view of different solids after contacting with water
molecules. Single-layered water on (a) Diamond; (b) SiO2, (c) TiO,, and (d) HfO,. Multi-
layered water on (€) ZnO; (f) SnO,, (g) MgO, (h) HfO,, (i) Ta,0s and (j) BaTiOs.
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Supplementary Fig. 4 The layer-dependent TDOS of each solid after contacting with single-
layered water. (a) diamond C, (b) C + H,O and (c) C + H,O + Na. (d) SiO,, (e) SiO, + H,O
and (f) SiO, + H,O + Na. (g) TiO,, (h) TiO, + H,0 and (i) TiO, + H,O + Na. (j) HfO,, (k)
HfO, + H,0O and (l) HfO, + H,O + Na.
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Supplementary Fig. 5 The layer-dependent TDOS of each solid after contacting with multi-
layered water. (a) SnO,, (b) SnO, + H,0 and (c) SnO, + H,O + Na. (d) ZnO, (e) ZnO + H,0
and (f) ZnO + H,O + Na. (g) MgO, (h) MgO + H,0 and (i) MgO + H,0 + Na.
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Supplementary Fig. 6 The layer-dependent TDOS of each solid after contacting with multi-
layered water. (a) Ta,Os, (b) Ta,Os + H,O and (¢) Ta,Os + H,O + Na. (d) BaTiOs, (e)
BaTiO; + H,0O and (f) BaTiO; + H,O + Na. (g) HfO,, (h) HfO, + H,0O and (I) HfO, + H,0 +
Na.
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Supplementary Fig. 7 Electronic structure comparisons of water on different solid surfaces.
(@) The single-layered water on different solid surfaces. (b) The multi-layered water on
different solid surfaces.
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Supplementary Fig. 8 Electronic comparison of the top two-layers in the solids after
contacting electrification with water. Single-layered water on (a) Diamond; (b) SiO,, (c) TiO,
and (d) HfO,. Multi-layered water on (€) ZnO; (f) SnO, (g) MgO, (h) HfO,, (i) Ta,0s and (j)
BaTi03.
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Supplementary Fig. 9 Electronic density difference of the water-solid interface after contact
electrification with water. (a) Single-layered water. Single-layered water on (b) Diamond; (c)
Si0,, (d) TiOy, and (e) HfO,. (f) Multi-layered water. Multi-layered water on (g) ZnO; (h)

Sn0,, (i) MgO, (j) HfO,, (k) Ta,0s and (I) BaTiOs.



Supplementary Table

Supplementary Table S1. The summarized data for electronic parameters and charge
transfer in different liquid/oxide systems

Solid ;I’W‘J_rk AF(I’W_WK Dielectric | P (pinning

unction unction

(&V) (eV) Constant factor)
SiO, -2.48 6.46 0.185 1.44 2.49 0.82
TiO, 0.02 6.11 -0.12 0.02 10.2 0.11
HfO, -1.52 5.33 -1.24 0.56 5.45 0.34
ZnO 3.10 5.03 -0.02 145 11.3 0.09
Ta,Os5 -1.64 3.58 -2.76 0.06 4.87 0.40
MgO 11.11 4.83 0.25 9.23 6.77 0.23

SnO; 13.54 6.16 -0.07 20.8 8.42 0.15



