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Figure S1. TEM images of (a) g-C3N4 nanosheets and (b) CN-CoFe2O4-3.
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Figure S3. High-resolution XPS spectrum of O 1s of CN-CoFe2O4-3.
Figure S4. UV-vis diffuse reflectance spectra of the as-prepared samples.
Figure S5. Photocatalytically-assisted Fenton-like catalytic degradation curves of RhB over CN-CoFe2O4-3 and the sample of mechanically mixed CoFe2O4 and g-C3N4, which has a same loading content of CoFe2O4 with that of CN-CoFe2O4-3.
Figure S6. (a) Degradation curves of p-CP under different conditions. (b) The corresponding kinetic fitted curves for the degradation of p-CP. (c) The evolution of UV-vis spectra during the photocatalytically-assisted Fenton-like catalytic degradation of p-CP over CN-CoFe2O4-3.
Figure S7. The evolution of UV-vis spectra during the photocatalytically-assisted Fenton-like catalytic degradation of RhB over CN-CoFe2O4-3.
Figure S8. Schematic diagram of two possible mechanisms to explain charge separation: (a) conventional heterojunction-type and (b) direct Z-scheme mechanism.
Figure S9. •OH-trapping photoluminescence spectra of g-C3N4 and CN-CoFe2O4-3 samples under visible-light irradiation for 2 h in a solution of coumarin at room temperature.
Figure S10. The degradation curves of RhB with different co-existing anions over CN-CoFe2O4-3 in the photocatalytically-assisted Fenton-like processes.
Figure S11. The degradation curves of RhB under different initial pH values over CN-CoFe2O4-3 in the photocatalytically-assisted Fenton-like processes.
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Figure S6. (a) Degradation curves of p-CP under different conditions. (b) The corresponding kinetic fitted curves for the degradation of p-CP. (c) The evolution of UV-vis spectra during the photocatalytically-assisted Fenton-like catalytic degradation of p-CP over CN-CoFe2O4-3.

Figure S7. The evolution of UV-vis spectra during the photocatalytically-assisted Fenton-like catalytic degradation of RhB over CN-CoFe2O4-3.

Two possible mechanisms to explain the improved charge separation are illustrated in Figure S8. In the traditional heterojunction-type photocatalytic system (Figure S8a), the electrons in the VB of g-C3N4 and CoFe2O4 are excited to the CB of g-C3N4 and CoFe2O4 under solar light, respectively. Then the photogenerated electrons in the CB of g-C3N4 with more negative energy potential transfer to the CB of CoFe2O4, while the photogenerated holes in the VB of CoFe2O4 with more positive energy potential migrate to the VB of g-C3N4. Therefore, the photoinduced electrons and holes are accumulated in the CB of CoFe2O4 and the VB of g-C3N4, respectively, resulting in the separation of photoinduced charge carriers. In the direct Z-scheme photocatalytic system (Figure S8b), both CoFe2O4 and g-C3N4 can generate electrons and holes under light excitation. Then the photogenerated electrons in the CB of CoFe2O4 transfer and combine with the photogenerated holes in the VB of g-C3N4, leaving the electrons in the CB of g-C3N4 and the holes in the VB of CoFe2O4, thus maintaining the strong electron reducibility in the CB of g-C3N4 and the strong hole oxidizability in the VB of CoFe2O4. 
To determine the more plausible charge separation mechanism of CoFe2O4/g-C3N4 composite, the hydroxyl radicals (•OH) generated from the surfaces of pure g-C3N4, CoFe2O4 and CN-CoFe2O4-3 were investigated by the photoluminescence analysis with coumarin as a probe molecule. The PL spectra of the samples under visible light irradiation for 2 h are shown in Figure S9, and the PL intensity at 448 nm can reflect the amount of hydroxyl radicals [1, 2].
For the samples of g-C3N4 and CoFe2O4, the VB potential of them are more negative than the oxidation potential of OH−/•OH (1.99 V) [3, 4]. Therefore, the holes in both of pure g-C3N4 and CoFe2O4 are unable to oxidize OH− into •OH. Pure g-C3N generates a little amount of hydroxyl radicals (•OH) with weak PL signals. This is attributed to the indirect generation of •OH originated from •O2− [5], which is produced due to the more negative CB potential of g-C3N4 than the reduction potential of O2/•O2−. For the sample of CN-CoFe2O4-3, a lower PL peak signal at 448 nm than sample g-C3N4 was detected. These results strongly imply that CN-CoFe2O4-3 complies with the conventional heterojunction-type rather than the direct Z-scheme reaction mechanism. Due to the more positive potential of CoFe2O4 than that of O2/•O2− [4], the photogenerated electrons transferring from the CB of g-C3N4 into the CB of CoFe2O4 cannot reduce O2 into •O2−. If CN-CoFe2O4-3 follows the direct Z-scheme reaction mechanism, more photogenerated electrons accumulated in the CB of g-C3N4 can reduce the dissolved O2 into •O2−, thus the concentration of •OH should be higher than that in pure g-C3N4.

Figure S8. Schematic diagram of two possible mechanisms to explain charge separation: (a) conventional heterojunction-type and (b) direct Z-scheme mechanism.

Figure S9. •OH-trapping photoluminescence spectra of g-C3N4 and CN-CoFe2O4-3 samples under visible-light irradiation for 2 h in a solution of coumarin at room temperature.


Figure S10. The degradation curves of RhB with different co-existing anions over CN-CoFe2O4-3 in the photocatalytically-assisted Fenton-like processes.


Figure S11. The degradation curves of RhB under different initial pH values over CN-CoFe2O4-3 in the photocatalytically-assisted Fenton-like processes.
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