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1. The morphology, FTIR, and XRD of g-C3N4

To further gain more information of g-C3N4, the TEM were carried out. Fig. S1(a) 

and 1(b) display the TEM and HRTEM images of the g-C3N4 sample. The measured 

result displays a typical layered nanosheet structure, and the lattice spacing of 0.325 

nm can be ascribed to the hexagonal (002) plane of g-C3N4. In addition, Figure S1(c) 

displays the FTIR curves of g-C3N4 sample. For the pure g-C3N4, the peaks located at 

810 cm-1, 1200-1600 cm-1, and 2900-3500 cm-1 can be attributed the breathing 

vibration of triazine units, C-N/C=N bonds, and N-H bonds, respectively. Figure S1(d) 

demonstrated the XRD patterns for g-C3N4 sample. There are two diffraction peaks 

located at 13.2° and 27.3° can be observed, attributed to the (100) and (002) crystal 

planes with an intralayer long-range order and an interlayer stacking structure, 

respectively.1 Based on the analysis, the g-C3N4 sample has been successfully 

prepared by the thermal polymerization method.

Fig. S1 (a) TEM and (b) HRTEM images for g-C3N4. (c) FTIR spectrum and (d) XRD 

pattern of g-C3N4.



2. XRD patterns of pure SrTiO3 and Rh doped SrTiO3.

For the SrTiO3 (non doped Rh elements) sample, the diffraction peak positions 

and relative intensities of (100), (110), (111), (200), (210), (211), (220), and (310) 

crystal planes can be observed, which are consistent with the JCPDS No. 35-0634. 

After doping with Rh elements, no extra peaks were observed, implying no 

production of impurities in RST sample. However, a slight shift towards lower 2 theta 

can be observed on the (110) peak in RST than that in SrTiO3. The shift can be 

ascribed to the be different ionic radii between Rh3+ (0.0665 nm), Rh4+ (0.060 nm) 

and that of Ti4+ (0.0605 nm). It is worth noting that, the ionic radii of Rh3+ and Rh4+ 

are much smaller than that of Sr2+ (0.118 nm), which suggests that Rh atoms replace 

the Ti atoms in SrTiO3 crystalline structure.2-4

Fig. S2 (a) XRD patterns of different samples, (b) magnified area for pure SrTiO3 and 

RST samples.



3. The PEC properties of g-C3N4.

Fig. S3 PEC properties of pure g-C3N4 under chopped light. (a) Photocurrent versus 

time. (b) LSV curves.



4. Optical properties of g-C3N4 and SrTiO3.

Fig. S4 (a) Absorption spectrum of SrTiO3. (d) Eg value for SrTiO3.

Fig. S5 Absorption spectrum of g-C3N4.



5. PL analysis and PL-decay of different g-C3N4 and RST.

Fig. S6 (a) PL spectra of g-C3N4 and RST. (d) PL-decay of g-C3N4 and RST.

Table S1 PL-decay lifetimes of different samples.

Samples A1 τ1 A2 τ2 τtotal (ns)

RST 0.23 20.8 0.71 1.88 16.67

g-C3N4 0.31 5.95 0.67 1.37 4.43

RSTCN7.5 0.25 24.28 0.70 2.02 20.07



6. The EIS results of different samples

Table S2 EIS results of different samples.

Samples Rs (Ω·cm-2) Rct (Ω·cm-2)

RST 35.4 6769

RSTCN7.5 22.5 3699

7. Band structure of RST

Fig. S7 Energy diagram for RST (including Rh4+ and Rh3+ levels).
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