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Figure S1. The FESEM image of a-Fe,Os nanoparticles fabricated under the precursor

solution with 1.4 ml water and without any other growth condition difference compared

to a-Fe,O3 NSs.
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Figure S2. The FESEM image of pure CdS nanosheets. These CdS nanosheets interlace

to each other and form hierarchical flower-like microsphere which is highly beneficial

to expose their surface for interaction with a-Fe,O; nanosheets.
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Figure S3. The EDX mappings of Fe, O, Cd, S elements and the corresponding FESEM

image of large area of a-Fe,O;@CdS heterostructure. To obtain the EDX mappings,

the corresponding FESEM image is acquired at 20 KV, leading to exhibiting

hierarchical microspheres with relatively vague surface morphology. The distribution

of Fe and O elements uniformly correspond to their morphology image as well as

element distribution of Cd and S, effectively demonstrating the formation of

homogenous a-Fe,O;@CdS heterostructure.
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Figure S4. High-resolution XPS spectra of (a) Cd 3d, (b) S 2p and (c) Ols. The left

shoulder of O1s XPS spectra should come from surface adsorbed hydroxyl.!
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Figure S5. (a) UV-vis diffusive reflectance spectra of pure a-Fe,O3; NSs and CdS NSs.

(b) Tauc plots of direct-bandgap a-Fe,O3 and CdS converted from spectra in Figure

S5a according to Kubelka-Munk functions.
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Figure S6. (a) Transient open circuit potential plots under simulated solar light-

switching. (b) The photoelectron lifetime under different potential converted from the

decay dynamics of V. at the moment of light off.>3
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Figure S7. Comparison of CO and CH4 production of photocatalytic CO, conversion

for 2%0a-Fe,0;@CdS heterostructure. The negligible CH,4 production which is beyond

the detection accuracy of gas chromatograph reflects the high product selectivity of a-

Fe,O;@CdS photocatalyst for CO, conversion.
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