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Fig. S1 (a) XRD patterns of samples A-ZnFe2O4-1, A-ZnFe2O4-2, and A-ZnFe2O4-3. (b) 
XRD patterns of samples A-ZnFe2O4-1, B-ZnFe2O4-1, and C-ZnFe2O4-1. (c) Band gaps 
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vs. grain size for samples A-ZnFe2O4-1, A-ZnFe2O4-2, and A-ZnFe2O4-3. (d) Band gaps 
vs. grain size for samples A-ZnFe2O4-1, B-ZnFe2O4-1, and C-ZnFe2O4-1.

Fig. S2 The band gap energy, Eg, of the ZnFe2O4 NCs can be determined by the 
equation (αhν)1/n = B(hν − Eg), where α is the absorption coefficient, hν the photon 
energy, n a value that depends on the nature of the transition (1/2 for direct band 

gap materials such as ZnFe2O4), and B a constant. (a) UV-visible absorption spectra of 
samples A-ZnFe2O4-1, A-ZnFe2O4-2, and A-ZnFe2O4-3. Inset shows (αhν)2 vs. photon 

energy plot from which band gaps are determined. (b) UV-visible absorption spectra 
of samples A-ZnFe2O4-1, B-ZnFe2O4-1, and C-ZnFe2O4-1. Inset shows corresponding 

(αhν)2 vs. photon energy plot.

Fig. S3 ln(C0/C) vs. time curves for all five ZnFe2O4 samples (a) in dark and (b) 
illuminated with simulated sun light. The Kapp values were determined as the slopes 

of the regressed lines.



Fig. S4 Cycling voltammograms recorded for (a) commercial graphite electrode, 
samples (b) A-ZnFe2O4-3, (c) A-ZnFe2O4-2, (d) A-ZnFe2O4-1, (e) B-ZnFe2O4-1, and (f) C-

ZnFe2O4-1. Insets show locally enlarged CVs for determination of onset reduction 
potentials.

Experimental determination of conduction band positions of ZnFe2O4 NCs:
Here, we determine the conduction band positions of ZnFe2O4 NCs with cyclic 
voltammetry analyses. The working electrode was prepared by drop-casting 
ethanolic suspension of ZnFe2O4 NCs onto a graphite electrode followed by drying at 
60 °C. The counter electrode was Pt coil and Ag/AgCl served as the reference 
electrode. The cyclic voltammograms were recorded in an electrolyte of 0.1 M 



Na2SO4(aq) with a negative scan starting from 0.5 to −1.5 V and then back to 0.5 V at 
a scan rate of 100 mV/s. The LUMO potential (ELUMO) of electroactive materials can 
be estimated from the onset reduction potential (Ered), according to the following 
equation[S1,S2]

ELUMO = −(Ered + 4.71) eV .      (1)

Here, the onset reduction potential is referenced to the Ag/AgCl electrode. The value 
of 4.71 represents the difference between the vacuum level potential of the normal 
hydrogen electrode (NHE) and the potential of the Ag/AgCl electrode versus 
NHE.[S3,S4] We started from 0.5 V and proceeded with a negative potential scan 
from 0.5 to −1.5 V and then back to 0.5 V. The onset reduction potential of sample C-
ZnFe2O4-1 was thus determined to be −0.30 V as shown in Fig. S4(f). A commercial 
graphite electrode was taken as a control, and no reduction peak can be identified 
under the same testing condition, as shown in Fig. S4(a). The results of relevant band 
structure data were summarized in Table 1.

Fig. S5 Comparison of Kapp values collected from cases of (a) RhB/H2O2 (0.007 min-1), 
RhB/C-ZnFe2O4-1/H2O2 (0.08), RhB/6%Pt/H2O2 (1.04), RhB/6%Pt/C-ZnFe2O4-1/H2O2 

(9.31) and (b) RhB/C-ZnFe2O4-1 (0.009) and RhB/6%Pt/C-ZnFe2O4-1 (0.014).



Fig. S6 Photocurrent response curves of blank (no catalyst deposited), Pt NCs, C-
ZnFe2O4-1 NCs, and 6%Pt/C-ZnFe2O4-1 NCs.

Photocurrent measurement
The tested catalysts were loaded onto porous FTO glass by drop-casting to serve as 
the working electrode. The porous FTO glass (PFTO) was prepared following the 
procedures developed in our previous work. [S5] Ethanol was used as the solvent to 
suspend the tested catalyst for the drop-casting operation. An amount of 0.0023 mg 
catalyst was loaded onto the PFTO, which was then dried in a vacuum oven at 60°C 
for 6 h to afford the working electrode. The area of the electrode was controlled to 
be 2×0.5 cm2. A 2 W white LED was used as the light source (λ> 425 nm), placed 2 cm 
away from the electrode. Amperometric I-t curves were recorded on an 
electrochemical workstation (CHI6275D, CH Instruments Inc.) in a two-electrode 
system with a commercial FTO glass serving as the counter electrode and 0.01 M 
Na2SO4 aquous solution as the electrolyte.



Fig. S7 GC/MS (Hewlett Packard 5890 series II) measurement result of RhB solution 
after treatment with 6%Pt/C-ZnFe2O4-1 NCs under simulated sun light.

Fig. S8 log(Kapp) vs. RhB concentration from literature collected over the past two 
decades. [our work - green dots, literature using solar simulator for light source – red 

dots, literature using light sources other than simulated sun light – black dots.
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