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Measurements 

X-ray diffraction (XRD) analysis was performed using a D/Max-III C diffractometer 

(Rigaku, Japan) with CuKa radiation. The chemical structure of the samples was 

characterized by a TENSOR27 Fourier transformed infrared spectroscopy (FTIR) 

(Bruker Optik GMBH, Germany). The chemical composition of the samples was 

characterized by an ESCALAB 250 X-ray photoelectron spectroscopy (XPS) (Thermo 

Fisher Scientific, USA) with a 150W monochromatic Al Kα radiation. 

Characterization of g-C3N4 nanosheets 

The structure of the g-C3N4 nanosheets were characterized via XRD and FTIR, 

respectively. As shown in Figure S1a, The strong (002) peak of bulk g-C3N4 at 27.7° 



(0.326 nm) is contributed from the interlayer stacking of the conjugated aromatic 

systems, whereas the (100) peak at 12.8° (0.675 nm) is attributed to the in-plane 

structural packing motif [1]. In contrast, the g-C3N4 nanosheets exhibit a significantly 

decreased (002) peak and a less pronounced (100) peak, suggesting that the bulk g-

C3N4 has been exfoliated successfully. However, the unchanged peak positions indicate 

that the layered structure still exists in the nanosheets with the same interlayer distance. 

The FTIR spectra are quite similar for the bulk g-C3N4 and the g-C3N4 nanosheets, as 

shown in Figure S1b. The peaks at 807 cm-1, 1700~1200 cm-1, and 3500~3000 cm-1 are 

related to the breathing mode of the s-triazine ring, the typical skeletal stretching 

vibrations of s-triazine derivatives such as bridging C–NH–C or trigonal (N–(C)3) units, 

and the stretching vibrations of the residual N–H or O–H, respectively [2, 3]. 

 

Figure S1 (a) XRD and (b) FTIR curves of melamine, bulk g-C3N4 and g-C3N4 



nanosheets 

To investigate the chemical state of the elements in g-C3N4 nanosheets further, XPS 

measurement was conducted. As shown in Figure S2a, nitrogen, carbon and oxygen are 

observed in the g-C3N4 nanosheets, and the calculated ratio of N/C in g-C3N4 

nanosheets is 1.74, close to the theoretical value of 1.56. As shown in Figure S2b, three 

peaks at 398.5 eV, 399.8 eV and 401.1 eV, separated from the main peak of the N1s 

spectrum, are related to sp2 hybridized nitrogen atoms in triazine rings (C–N=C), 

bridging nitrogen atoms (N–(C)3) and amino groups (C–NH2), respectively [4, 5]. The 

other peak at 404.4 eV is due to the charging effect [4, 6]. Meanwhile, the C1s spectrum 

in Figure S2c shows three peaks located at 288.1 eV, 286.1 eV and 284.4 eV. The peak 

at 288.1 eV should be assigned to sp2 hybridized carbon in C–N=C [6, 7], while the low 

peak at 289.1 eV is attributed to the C–O bonds [5]. The peak at 284.4 eV is due to 

carbon contamination [8], while the low peak at 286.1 eV originates from the C–NH2 

species [5]. Moreover, as shown in Figure S2c, three peaks at 530.7 eV, 531.8 eV and 

533.1 eV are found in the O1s spectrum, contributed from O=C–OH, C=O and C–OH 

groups, respectively [5]. The XPS results indicate that there exist a certain amount of 

defects, including –OH, –NH2 and –COOH, on the surface of g-C3N4 nanosheets, which 

would help improve the compatibility between the PVA matrix and g-C3N4 nanosheets 

through the formation of hydrogen bonding. 



 

Figure S2 XPS (a) survey scan, (b) N1s, (c) C1s and (d) O1s of g-C3N4 nanosheets 
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