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Figure S1

Figure S1. SEM images of (a) CdS nanorods and (b) MoS2/CdS nanohybrid (10 wt %); (c)
HRTEM image of the interface between MoS:2 nanosheet and CdS nanorod.
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Figure S2. High-resolution XPS spectrum of O 1s
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Figure S3
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Figure S3. High-resolution XPS spectrum of S 2p
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Figure S4

Figure S4. (a,b) TEM images of MoS2/CdS (40 wt %) with large nanosheets coated on the
surfaces of CdS nanorods.



Figure S5
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Figure S5. The UV-Vis-NIR curves of CdS and MoS2/CdS nanohybrid (10 wt %)
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Figure S6
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Figure S6. (Fhv)"? (a) and (Fhv)? (b) as a function of photon energy (hv), where F is the
Kubelka—Munk function of the diffuse reflectance R from the reflection spectrum of MoS2/CdS
(10 wt %) (Figure S7).

The bulk MoS: is indirect band gap semiconductor with band gap energy of ~1.3 eV while the
single-layer MoS: is direct band gap semiconductor with band gap of 1.8 eV.!"> We measured the
reflection spectra of MoS2/CdS and calculated band gap of MoS: from the corresponding
modified Kubelka—Munk function ((Fhv)"=A(hv-Eg), where n=1/2 for indirect band gap
semiconductor; n = 2 for direct band gap semiconductor. As shown in the following Figures, the
optical band energy of MoS:2 was calculated to be about 1.49 for indirect band gap model and
1.68 eV for direct band gap model. This result implies that MoS2 grown on CdS is more like
MoS: thin layers with a direct band gap,” which is consistent with the TEM observation (Figure
2fand g).
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Figure S7. UV-Vis-NIR diffuse reflectance spectrum of MoS2/CdS
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Figure S8
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Figure S8. The fluorescence excitation spectra of CdS nanorods and MoS2/CdS nanosheets-on-
nanorods (10 wt %)
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Figure S9
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Figure S9. (a, b) N2 adsorption/desorption isotherms, and the corresponding pore size
distribution (insets) of MoS2/CdS-a and MoSz/a-CdS.
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Figure S10

Figure S10. (a, b) N2 adsorption/desorption isotherms,
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distribution (insets) of MoS2/CdS nanosheets-on-nanorods and MoS2/CdS nanospheres.
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Table S1. Performance comparison of CdS-based photocatalysts with MoSz and noble metal as a
cocatalyst recently reported.

Samples Mass Light Incident Sacrificial H> AQE Ref
P (g) source light agents (mmol/g/h) (%) )

MoS2/CdS 0.08 3(;??] >420nm  Na2S-NaxSOs3 A77 === 4
MoSz-Cr/CdS 001 32?2” >420nm  Na:S-NaxSO; X - 5

MoS2/CdS 0.1 3(;?ew >420 nm lactic acid 54 o 6

MoS2/CdS 0.01 3(;?6W >420 nm lactic acid 147 7

MoS2/CdS 0.1 3(;?GW >420 nm lactic acid 533 8

300W lactic acid 12.95 38.4

MoSy/CdS 0.2 " 2420mm S NaSOs 10,05 30.2 2

300W ) :

MoS»/CdS 0.1 Xe >400 nm lactic acid 406 - 9
MoS»/CdS /Gt 0.02 3%’;” >420nm  lactic acid 627 e 10
MoS2/CdS/Gr 0.2 3(;??] >420 nm lactic acid 9.0 28.1 11

MoS:-UiO- 300W ) )

66/CdS 0.02 Xe >420 nm lactic acid 32.5 23.6 12
TiOy/MoSy/Gr 008 0%  UV- szl 2.07 9.7 13
Xe 365nm

MoS2/TiO2 0.016 3(;?6\7\7 Na2S-Na2S03 1.6 - 14

MoS2/g-CN 0.02 3(;?GW >420 nm lactic acid 0.97 2.1 15

MoS2/TiO: 0001 OV~ lactic acid 0.55 9.7 16

’ LED ) ’
MoS2/Gr 0.01 3%?;” AM 1.5 sl 24.8x103  eoeee 17
MoS2/Gr 0.02 3(;??] >420 nm triethanolamine 4.19 24 18
MoS2/ZnxCdixS  0.02 3(;??] >420 nm  Na2S-Na2SO3 042 - 19

) 300W  UV(250-

MoS2/Ti02 0.2 Xe 380) methanol 075 - 20
Pt/CdS - LED 455 nm sulfite 0.003 9.6% 21
Ru/CdS-N 0.05 3(;?:‘/ >400 nm lactic acid 52815 A— 22
Pt/CdS 0.05 3(;?:&/ >420 nm (NH4)2S03 33 31% 23

S-10



300W

CdS/Pt/Gr 0.05 Xe >400 nm  Na2S-Na2SO3 3984 - 24
CdS/Pt/Gr 0.05 Hg 365 nm methanol 5029 25
Lamp
MoS2/CdS )
Nanosheets-on- 0.2 300W >420 nm lactic acid 49.80 41.37 This
Xe ork
nanorods
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