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Fig. S1. XRD patterns of MoS,, O-MoS, and their composites.
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Fig. S2. Raman spectrum of O-MoS;,
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Fig. S3. XRD pattern of Mng 3Cd,»S nanoparticles.
To further elucidate the phase structure of Mng sCdg 5S, Mnj gCdy S nanoparticles

with a similar crystal phase are synthesized in the same condition (just increase the ratio



of Mn and Cd elements) and the crystallinity of them are investigated with XRD. As
demonstrated, three sharp and noticeable diffraction peaks of all samples at 26.9°,
31.0°, 44.5° and 52.7° are assigned respectively to the (111), (200), (220) and (311)
planes of cubic phase CdS (JCPDS No. 89-440), which is similar to that of MngsCdy sS.
Apart from that, the sample of Mng 3Cd,,S displays four new features at about 29.6°,
34.3°,49.3° and 61.3° (Fig.S3), which are separately matched with the (111), (220),
(311) and (222) reflections of cubic a-MnS (JCPDS No. 89-4952). The result indicates

that as-prepared MnysCdy sS solid solution is cubic phase.
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Fig. S4. SEM (a)(b) and TEM (c)(d)of MoS,.



—_
&0
N’

MCS

Mn 2p1 "

Intensity (a.u.)

(b)

Intensity (a.u.)

- A S\

Cd3d,,

12wtﬂ

Cd 3d,

N

416 414 412 410 408 406 404

655 650 645 640
Binding Energy (eV) Binding Energy (eV)
(c) (d)
- MOS ~
;; : ; OSZJ/\
& S 2s P
£ Mo 3d,, Mo 3d_, £|  absorbed H,O -OH
= | 12wt% E 12wt% Aot
238 236 234 232 230 228 226 224 538 536 534 532 530 528

Binding Energy (eV)

Binding Energy (eV)

Fig. S5. XPS comparisons of Mny 5Cd, sS, MoS, and 12wt% O-MoS,/ Mn, sCd 5S.
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Fig. S6. Photocatalytic hydrogen evolution rates of composites (a) at 420 nm and (b) at

different wavelengths.
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Fig. S7. The wavelength-dependent AQE of 12wt% O-MoS,/MnsCdsS and

pristine Mng sCd, 5S for hydrogen evolution.

Table S1. The AQE values of Mn0.5Cd0.5S and 12wt% O-MOSQ/MH()deOjS at

different wavelengths.

Sample Wavelength (nm) 420 450 500 550
Evolved H,
84.32 53.92 20.53 0
12wt% (mmol g h'l,
AQE (%) 46.92 38.14 17.94 0
Evolved H,
26.51 12.46 3.58 0
Mn0_5CdO.58 (mmol g'l h'l)
AQE (%) 14.79 8.81 3.13 0




—
L
N’

before
after

Intensity (a.u.)

10 20 30 40 50 60 70 80
2-Theta (degree)

Fig. S8. (a) XRD patterns of 12wt% O-MoS,/Mn, 5Cd, 5S after reaction for 16 h under
visible light irradiation (b) TEM and (c) HRTEM image of 12wt% O-MoS,/

Mn, 5Cdy sS after reaction for 16 h under visible light irradiation.
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Fig. S9. (a) calculated bandgap of Mn(sCdy sS and (b) O-MoS,.

Table S2. The data obtained from of time-resolved PL decay spectra fitted curves of



Ml’lo,5Cd0,5S and 12wt% O—MOSz/Mn0.5Cd0.5S.

Sample Ti(ns) Ta(ns) Ti(ns) A (%) A (%)  A;(%)  Avlifetime (ns)
Mny sCdysS 0.93 3.48 17.59 29.16 53.11 17.73 5.24
12wt% 1.13 5.43 18.65 32.52 54.36 13.12 5.77
Table S3. Comparison on the hydrogen evolution rates of other Mn-Cd-S-based
composites.
Sacrificial Maximum rate
Photocatalyst Light source Reference
agents (mmol g'' h'!)
0O-MoS,/Mng 5Cdg 5S Na,S/Na,SO; A >420nm 84.32 This work
Mn, sCd,»S Na,S/Na,SO; A >420nm 3.56 1
Mny sCdy 5S Na,S/Na,SO; A >400nm 26.00 2
Pt/Mng ¢Cdo 4S Lactic acid A >420nm 2.25 3
MoS,/Mny »5Cdy 75S Na,S/Na,SO; A > 400nm 12.47 4
MoS,/Mng 5Cdg 5S Na,S/Na,SO; A >420nm 9.82 5
MoS,/Mn, sCdy,S/MnS Na,S/Na,SO; A >420nm 19.90 6
MoS,/Mn5CdysS/Cur,S  Na,S/Na,SOs; A >420nm 13.75 7
MoS,/Mny 5Cdy sS/RGO Na,S/Na,SO; Solar light 12.84 8
CuS/Mny 5CdgsS Na,S/Na,SO; A>420nm 106.84 ?
CoS,/Mny sCdy sS Na,S/Na,SO; A >420nm 8.60 10
CoP3/Mn, 3Cd,»S Na,S/Na,SO; A >420nm 29.53 1
CoP/Mn, sCd,sS Na,S/Na,SO; A >420nm 65.32 12
NiS/MnysCdy 5S Na,S/Na,SO; A >420nm 8.39 13
g-C3N4/MnysCdy S Na,S/Na,SO; A >420nm 4.00 14
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