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Intercalated Graphitic Carbon Nitride: A Fascinating Two-Dimensional Nanomaterials
for Ultra-Sensitive Humidity Nanosensor
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Figure S1. (A) Optical images of g-C;N4 nanosheets and 3.0 wt.% LiCl-intercalated g-C;Ny4
nanosheets; (B) SEM image of g-C;N, nanosheets; (C) TEM image of g-C5N,4 nanosheets; (D)

HRTEM image of g-C;N,4 nanosheets.



Relative Humidity (RH%)

105 frrse sl 115 70% 1% 96 1% 11% RH 11% nI:?H
) : a 60 ﬂ: ;
g . = n vl
210 40} |} Tresponse=0.9 5 El:
[] Q HH 1]
e £ i Toeom=14s 1]
§10°} 220 i i
8 2 ‘ i
€107} E | 9s%RH !
- H L . 1l ' ' o L i : ! i e L (] I-
0 20 40 60 80 100 0 5 10 15 20 25
Time (s) Time (s)
Relative Humidity (RH%)
10° 1:56:54%511%:7596511%:95%511% 40k 11% RH 11% RH

1

= 1

g %o |
8103 g Ei Trosponse=14.4 5
5102 _E 20k} E: Trcorry=55.8'§

@ 2 |

240’ o 10k !

§10 £ !

00 L op Y/ .
0 5 10 15 20 25 30 35 0 50 100150 200 250 300

Time (min) -

Figure S2. The optical images and the humidity sensing curves of the nanosensors with

different thickness of LICN.



Figure S3. (A) Surface structure of the g-C;N, nanosheets after absorbing water; (B) the

interaction between the water and the “nitrogen pots” of g-C;N4 nanosheets.



Figure S4. (A) Surface structure of the LiCl-intercalated g-C;N4 nanosheets after absorbing
water; (B) the interaction between the water and the Li species around the “nitrogen pots” of

LiCl-intercalated g-C;N4nanosheets.



Figure S5. (A) Surface structure of the LiCl-intercalated g-C;N4 nanosheets after absorbing

water channels; (B) the interactions of water molecules in one water channel.
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Figure S6. Complex impedance plots of the as-fabricated nanosensors based on (A) 3.0 wt.%

LiCl-intercalated g-C;N,4 nanosheets and (B) g-C;N, nanosheets at different relative humidity.
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Figure S7. XRD patterns and FT-IR spectra of the NaCl- or KCI- intercalated C;N4
nanosheets. The results are similar with these of LiCl-C;N4 nanosheets, indicating the

formation of NaCl- and KCl- intercalated C;N,4 nanosheets, respectively.
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Figure S8. Response and recovery characteristic curves of the nanosensors based on NaCl-

intercalated g-C3;N, nanosheets and KCl-intercalated g-C;N,4 nanosheets.



Table S1. Theoretical calculation results of the surface energy and adsorption energy under
different conditions.

Energy (eV) Adsorption Energy ¢ (kJ/mol)
H,O0 -14.22
C;3Ny -473.53
H,0+C3Ny -488.13 -36.66
LiCl/C3Ny -501.40
H,0 +LiCl/C;N,4 -516.11 -47.28
Water channel +
LiCl/C;N, b -360.35
Hydrogen bond ¢ -0.21 (-20.26 kJ/mol)

“The adsorption energy was obtained by the equation as follow: E, = E,-(E,,+E,) where E, is
the surface energy after absorbing a water molecule; E,, is the energy of one water molecule
in vacuum; E; is the surface energy of the sample.

b The water channel was consisted of one chemical absorbed water molecule and two physical
absorbed water molecules, as shown in Figure 4E.

¢ The energy of hydrogen bond was determined by the following equation: Ey_pong = [Ewe -
(Eorit 3 x E,ent 3 x E)]/3, where E,,. 1s the surface energy of LiCl/C;N,4 absorbing a water
channel; E,;; is the surface energy of LiCl/C;N4 absorbing a water molecule; E,cy is the
energy of C3N, for absorbing one water molecule; E,, is the energy of one water molecule in
vacuum.



