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Fig. S1 (a) SEM image of NMZ-S10 with its SEM-EDS elemental mapping in the red square area

to indicate the existences of (b) Zn, (c) Ni, (d) Mg, (e) O, and (f) S in NMZ-S10 catalyst.

Element Concentration (ppm)
Samples
Zn Ni Mg S
NMZ-S0 2.8177 0.2194 0.2219 0
NMZ-S5 2.9041 0.2302 0.2518 0.6260
NMZ-S10 3.0210 0.2121 0.2432 0.7452
NMZ-S20 3.1224 0.2465 0.2485 0.7716

Fig. S2 ICP analysis data of as-prepared NMZ-Sx (x= 0, 5, 10, 20) to indicate the element

concentration in each catalyst.
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Fig. S3 Mott-Schottky plot of Zn(O,S), Mg- and Ni-doped Zn(0O,S), and NMZ-S10 to show the

changes of flat-band potentials



