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S1. Structures of as-prepared g-C3N4 and Zn2GeO4 

 

Fig. S1. TEM and XRD of as-prepared g-C3N4 (a and a1) and Zn2GeO4 (b and b1). (a2) and (b2) are 

the schematic of g-C3N4 and the HRTEM of Zn2GeO4 nanorods, respectively. 

From the XRD spectra of g-C3N4 (Fig. S1a1), it can be seen that there are two 

pronounced diffraction peaks at 13.1° and 27.4°, which can be indexed to the (100) 

and (002) diffraction planes of the graphite-like carbon nitride, respectively, and 

correspond to the characteristic inter-layer structural packing and the interplanar 

stacking peaks of the aromatic systems.
1
 As shown in Fig. S1a and a2, g-C3N4 has a 

crumpled layered structure with several stacking layers along c-axis, indicating that 

the as-prepared g-C3N4 plates have exposed (001) surfaces. The XRD patterns of 

Zn2GeO4 (Fig. S1b1) show that all the diffraction peaks can be assigned exactly to the 

rhombohedral phase of Zn2GeO4 (JCPDS no. 11-0687). The as-prepared Zn2GeO4 has 
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a rod-like shape (Fig. S1b). In the HRTEM of Zn2GeO4 nanorods (Fig. S1b2), the 

lattice fringe of (110) with an interplanar spacing of 0.71 nm is observed parallel to 

the rod direction, and another lattice fringe of (113) with an interplanar spacing of 

0.29 nm is observed at an angle of 66° to the rod direction. This indicates that the 

Zn2GeO4 nanorods grow in the direction of the c-axis of the rhombohedral 

phenacite-type structure
2
 and that the exposed side surfaces are (110) surfaces. 

S2. Photocatalytic activity of the acetic acid treated and calcined Zn2GeO4 and 

g-C3N4: 

 

Fig. S2. Photocatalytic degradation of MB over the as-prepared pure Zn2GeO4 (a1), acetic acid 

treated Zn2GeO4 (a2), 250 °C calcined Zn2GeO4 (a3), pure g-C3N4 (b1), acetic acid treated g-C3N4 

(b2), 250 °C calcined g-C3N4 (b3), and OSC 30 wt% g-C3N4/Zn2GeO4 heterojunctions, 

respectively.  

S3. Stability of the OSC 30 wt% g-C3N4/Zn2GeO4 heterojunction photocatalysts: 
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Fig. S3. Recycling test for the photocatalytic degradation of MB on OSC 30 wt% 

g-C3N4/Zn2GeO4 heterojunctions under visible light irradiation. 

S4. Photocurrents of the acetic acid treated and calcined Zn2GeO4 and g-C3N4: 

 

Fig. S4. Photocurrent response of as-prepared pure Zn2GeO4 (a1), 250 °C calcined Zn2GeO4 (a2), 

acetic acid treated Zn2GeO4 (a3), pure g-C3N4 (b1), 250 °C calcined g-C3N4 (b2), acetic acid treated 

g-C3N4 (b3), and OSC 30 wt% g-C3N4/Zn2GeO4 heterojunctions (c) under visible-light irradiation 

(λ ≥ 420 nm) at 0.5 V vs Ag/AgCl. 
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S5. TEM and HRTEM of g-C3N4/Zn2GeO4 heterojunctions: 

 

Fig. S5. TEM (a) and HRTEM (b) of the as-prepared g-C3N4/Zn2GeO4 heterojunctions. 
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S6. Work functions of g-C3N4 (001) surfaces: 

 

Fig. S6. The electrostatic potentials for g-C3N4 (001) surface as a function of the number of C3N4 

layers: (a) one C3N4 layer, (b) two C3N4 layers, (c) three C3N4 layers, and (d) four C3N4 layers. 

The red and blue dashed lines represent the vacuum level EO and the Fermi Level EF, respectively. 

S7. UV-vis and VB XPS spectra of g-C3N4 and Zn2GeO4 individuals: 

Fig. S7 shows the UV-vis and valence band X-ray photoelectron spectroscopy (VB 

XPS) spectra of pure g-C3N4 and Zn2GeO4. The fundamental absorption edge of 

g-C3N4 is at 474 nm, which can be assigned to a band gap of 2.62 eV (Fig. S7a). Pure 

Zn2GeO4 exhibits an absorption edge of 288 nm corresponding to the band gap of 

4.31 eV (Fig. S7c). The positions of the valence band (VB) edge of g-C3N4 and 

Zn2GeO4 can be seen at about 1.30 and 3.45 eVNHE (NHE=Normal Hydrogen 

Electrode) (Fig. S7b and d), respectively, which are consistent with the values 

reported in literature.
3,4

 Because the relationship between ENHE and EAVS 

(AVS=Absolute Vacuum Scale) is EAVS=ENHE-E
e
, where E

e
 is the energy of free 

electrons in the hydrogen scale (about 4.50 eV), the energies of the VB edge of 

g-C3N4 and Zn2GeO4 are estimated to be -5.80 and -7.95 eVAVS, respectively. Based 
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on the band gap positions, the energies of the CB edge of g-C3N4 and Zn2GeO4 are 

determined to be -3.18 and -3.64 eVAVS, respectively. 

 

Fig. S7. UV-vis and VB XPS spectra for the pure g-C3N4 (a and c) and Zn2GeO4 (b and d), 

respectively. 
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