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Figure S1. HR-SEM micrograph of a MoS: particle in an intermediate stage of exfoliation, and
before being dispersed.
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Figure S2. Evaluation of the initial concentration of the catalyst (5%Au@TiO2NWs-5%MoS:-
5%CeO:NPs) (a) and of the pH (b) on the H2 production; and control experiments for
3%Au@TiO2NWs-5%Mo0S52-5%CeO:2NPs (c).
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Figure S3. Recyclability of 5%Au@TiO:NWs-5%Mo05:-5%CeO:2NPs after 15 consecutive catalytic
HER cycles under UV-visible radiation. The results obtained are affected by 5% error.

A
51 a b c :
< A A A A "
g a . : H
=1000 s t S . -
g = - : u N : A A .
- S L] L]
2 8004 b . h . T b i
g n
o A A [
c L] : [ ]
S 600+ = Y
o 2 °
i3 (3 L
T 400+ " ) "
5%AU@TIO,NWs-5%M0S,-3%Ce0,NPs _ 3%AU@TIO,NWs-3%Mo0S,-5%Ce0,NPs 3%Au@TiO,NWs-5%MoS,-5%CeO,NPs
200 300 400 500 600 700 300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm) Wavelength (nm)
—~1200
? d e
g A 4 Catalyst + EDTA-Na,
10004 I i :
s jo A ¢ ® Catalyst + Methanol
5 [ . A " m Catalyst
2 800 i ! .
o I
£ ]
o A
g L 2
E3 600 : n .
g n A
>
T 400 L]
5%Au@TiO,NWs-5%Mo0S,-1%Ce0,NPs s 5%Au@TiO,NWs-1%Mo0S,-5%Ce0,NPs
200 300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)

Figure S4. Photocatalytic activity of the most representative types of catalysts in the presence of
hole scavengers (methanol and EDTA-Naz) under UV-vis radiation. Black symbols show the
results obtained with the catalyst alone. The symbols in red and blue color show the results
obtained with the catalyst in the presence of methanol and EDTA-NA2 respectively.



Table S1. BET surface area of the as-synthesized materials.

Material BET area (m?/g)
TiO:NWs 236
1%Au@TiO2NWs 242
3%Au@TiO2NWs 263
5%Au@TiO:NWs 275
MoS2 183
CeO:NPs 241
1%Au@TiO2NWs-1%Mo0S2-5%CeO2NPs 311
3%Au@TiO2NWs-1%MoS2-5%CeO2NPs 327
5% Au@Ti02NWs-1%Mo0S2-5%CeO2NPs 252
1%Au@TiO2NWs-3%Mo0S2-5%CeO2NPs 301
3%Au@TiO2NWs-3%MoS2-5%CeO2NPs 322
5%Au@Ti0O2NWs-3%Mo0S2-5%CeO:2NPs 329
1%Au@TiO2NWs-5%Mo0S2-1%CeO2NPs 289
3%Au@TiO2NWs-5%Mo0S2-1%CeO2NPs 295
5%Au@TiO2NWs-5%Mo0S2-1%CeO:2NPs 307
1%Au@TiO2NWs-5%Mo0S2-3%CeO2NPs 248
3%Au@TiO2NWs-5%Mo0S2-3%CeO:2NPs 261
5%Au@TiO2NWs-5%MoS2-3%CeO2NPs 272
1%Au@TiO2NWs-5%Mo0S2-5%CeO2NPs 332
3%Au@TiO2NWs-5%Mo0S2-5%CeO2NPs 347

5%Au@TiO2NWs-5%MoS:2-5%CeO2NPs 396




Table S2. Maximum H: production (umol/hg) by the synthesized catalysts under irradiation at
different wavelengths. All values obtained are affected by 5% error.

Irradiation Wavelength (nm)

Catalyst 220 280 320 400 500 600 700
1%Au@TiO2NWs-1%MoS2-5%CeO:2NPs 577 618 675 684 603 463 342
3%Au@TiO2NWs-1%MoS2-5%CeO2NPs 669 788 876 980 708 565 397
5%Au@TiO2NWs-1%Mo0S2-5%CeO2NPs 762 869 924 993 773 571 416
1%Au@TiONWs-3%MoS2-5%CeO:2NPs 637 678 741 744 661 493 398
3%Au@TiO2NWs-3%Mo0S2-5%CeO2NPs 818 922 984 1019 826 639 480
5%Au@TiO2NWs-3%Mo0S2-5%CeO:2NPs 814 907 949 971 803 661 521
1%Au@TiO2NWs-5%MoS2-1%CeO2NPs 537 556 573 606 555 380 298
3%Au@TiO2NWs-5%Mo0S2-1%CeO2NPs 845 811 821 819 668 462 323
5%Au@TiO2NWs-5%Mo0S2-1%CeO2NPs 849 837 865 863 707 511 341
1%Au@TiO2NWs-5%MoS2-3%CeO:2NPs 625 644 653 675 599 424 325
3%Au@TiO2NWs-5%Mo0S52-3%CeO2NPs 897 861 876 905 733 583 381
5%Au@TiO2NWs-5%Mo0S2-3%CeO2NPs 924 920 915 932 741 594 420
1%Au@TiO2NWs-5%Mo0S2-5%CeO:2NPs 726 708 854 889 749 536 402
3%Au@TiO2NWs-5%M0S2-5%CeO:NPs 815 861 1045 1114 848 645 427

5% Au@TiO2NWs-5%Mo0S2-5%CeO2NPs 656 803 934 1044 801 542 369




Table S3: Recent research on photocatalytic hydrogen production using heterostructured
catalysts.

Catalyst H: Production Reference
3%Au@ZnO-5%Mo0S2-5%CeO2 1114 pmol/hg This work
ZnCdS@Co-MoS2 551.48 umol/h [1]
Au@CeO2 1.6-8.6 umol/hmg [2]
Pd@TiO2 979 umol/hg [3]
CeO2@Mo0S2/g-C3N4 65 pmol/h [4]
B-doped CN4+/ZnO 357 umol/hg [5]
SrTiOs@TiO2@Fe203 716 umol/cm3 [6]
3DOM SnSz-ZnS/ZrO2 928.1 umol [7]
Au-CuO: 153 pmol/h g [8]
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