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Fig. S1 SAED patterns of (a) MoS2 and (b) CM2.

The comparison of the corresponding SAED patterns for pure MoS2 and CM2 

indicates the heterogeneous components in CM2 hybrid.
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Fig. S2 EDX spectra of MoS2 and CM2.

The comparison of the corresponding EDX spectra for pure MoS2 and CM2 indicates 

the incorporation of Cd element in CM2 hybrid. And CM2 consists of Cd, S and Mo 

elements, while C and Cu elements come from the sample holder for TEM tests.
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Table S1 Element proportion analysis for CM2 based on XPS data.
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Fig. S3 Transformed reflectance spectra from UV-Vis absorption spectra of MoS2, 

CdS and CM hybrids.

The corresponding Kubelka–Munk transformed reflectance spectra were used to 

determine the band-gap values for CM hybrids, as well as pure MoS2 and CdS as two 

references. The monotonical tunability of the band gaps for CM hybrids is indicated 

to be associated with the energy-band coupling and the electronic interaction between 

CdS and MoS2.
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Fig. S4 Amount of evolved H2 and corresponding AQE over CM2 photocatalyst 

under the monochromatic light irradiations of 420 and 450 nm for 10 h, respectively.

The AQE values were determined by the following calculation method: 
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Table S2 Various parameters for AQE calculation.
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Fig. S5 H2 evolution rates normalized to (a) time (per hour), and (b) mass and time 

(per gram per hour) at different catalyst concentrations.

With the catalyst dose increasing, the H2 output per hour gradually increases, after 

that it instead decreases owing to the optical shielding effect induced by the excess 

suspended catalyst. Note that the H2 evolution rates (mmol h-1 g-1) normalized to the 

catalyst mass are very similar when the catalyst concentration is lower than 1 g L-1, 

meaning that such a high photocatalytic activity is indeed intrinsic, while it suffers 

from shielding effect at related high catalyst concentration.
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Table S3 Comparison of various MoS2-CdS hybrids reported for photocatalytic H2 

evolution.
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Table S4 Comparison of various state-of-the-art heterogeneous catalysts reported for 

photocatalytic H2 evolution.
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Fig. S6 (a) TEM image, (b) EDX spectrum and (c) XRD pattern of CM2 after 

stability testing.

The TEM image, XRD pattern and EDX spectrum of CM2 after stability testing were 

measured and together show no noticeable change in its microstructure, confirming 

the excellent stability of CM2 catalyst during photocatalytic reaction.
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Fig. S7 Steady-state PL spectra of CM hybrids and pure CdS.

The steady-state PL spectra show the vanishing fulorescence in CM hybrids, 

compared to that of pure CdS, meaning the effective suppression against 

photogenerated charge recombination after CdS hybridized with MoS2, which boosts 

exciton dissociation and hot electron output.
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Fig. S8 Time dependent  upon switching light irradiation of CM hybrids.V

When the light irradiation at open circuit is terminated, electron recombination 

kinetics at the semiconductor interface is correlated to the photovoltage decay rate. 

The electron lifetimes (τ) at different potentials can be determined from the  decay V

using the following equation:19
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where  is Boltzmann’s constant,  is the temperature, and  is the elementary Bk T e

charge. The comparison of  decay upon irradiation termination for CM hybrids V

revealed that the longer survivability of electrons in CM2, which results from the 

more effective electron transfer and separation at heterointerface in CM2.

.
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Fig. S9 Electrochemical CV curves at various scan rates for MoS2 and CM hybrids.

The electrochemical CV was performed for different catalysts to estimate their 

effective surface areas. The potential ranges without faradic current was selected, 

which meant that the current response in this region was attributed to the charging of 

the double layer. The halves of the positive and negative current density differences at 

the center of the scanning potential ranges are plotted versus the voltage scan rates in 

Fig. 4d, in which the slopes are the eletrochecmical DLCs.
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Fig. S10 EIS Nyquist plots for MoS2 and CM hybrids.

The Nyquist plots reveal the smallest semicircle and the lowest interfacial electron 

transfer resistance in CM2, compared to those in CM1 and CM2. The more active 

sites equiped on CM2 effectively reduce the activation barrier, facilitating the 

interfacial electron transfer into HER.
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