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Figure S3. XRD patterns of CdS and the series of CdS/HNTs-X.
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Figure S21. Nyquist plots of electrochemical impedance and enlarged view of (a)

CdS, (b) CdS/HNTSs-10, (c) Cd/CdS/HNTs-10 and (d) P-Cd/CdS/HNTs-10.

Note: The electrochemical impedance spectra (EIS) indicated that the arc radius of
Nyquist plots for P-Cd/CdS/HNTs-10 is the smallest, suggesting a lower interfacial
resistance and a faster charge migration efficiency occurred on P-Cd/CdS/HNTs-10

compared with other samples.
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Figure S22. Time-resolved fluorescence spectra of CdS, CdS/HNTs-10 and P-
Cd/CdS/HNTs-10.

Note: The photoinduced charge migration dynamics of as-synthesized materials were
investigated by ns-level time-resolved transient photoluminescence (TRPL) decay,
and the radiative lifetime fitting consequences were inserted. It was shown that
double-exponential curves were fitted to the decay profiles. The average lifetime (tA)
of P-Cd/CdS/HNTs-10 was 5.83 ns and relatively faster than CdS/HNTs-10 (6.98 ns)
and CdS (7.17 ns), indicating that the photogenerated charge carriers of P-
Cd/CdS/HNTs-10 could be availably separated by the enhanced intrinsic spontaneous
polarization electric field and easier to be captured by the cadmium defect sites, which
favored the photocatalytic activity. The average fluorescence lifetime is calculated as

follows:
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523 Table S1. Crystal lattice parameters of CdS, P-CdS and P-Cd/CdS.
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540

541 Table S2. Typical wavenumber determined from FTIR spectra.

a 3695.4 cm’! 3620.3 cm’! 1093.2 cm’! 910.9 cm! 694.3 cm’!
O-H O-H Si—O-Si Al-OH COz*
stretching stretching antisymmetric in-plane in-plane
stretching bending bending
b 3386.1 cm’! 1627.2 cm’! 1543.7 cm’! 1398.2 cm’! 1090.0 cm’!
—NH, —NH, —-CO0O —-CO0O C=S
antisymmetric variance antisymmetric ~ symmetric stretching
stretching angle stretching stretching
1020.8 cm’! 689.7 cm’!
C=S COz*
stretching in-plane
bending
C 3695.2 cm’! 3621.4 cm’! 3454.3 cm’! 1654.2 cm! 1086.6 cm’!
O-H O-H —NH, —NH, C=S
stretching stretching antisymmetric variance stretching
stretching angle
911.4 cm’! 690.0 cm’!
Al-OH COz*
in-plane in-plane
bending bending
d 3695.4 cm’! 3621.1 cm’! 3442.1 cm’! 1602.2 cm! 1085.5 cm’!
O-H O-H —NH, —NH, C=S
stretching stretching antisymmetric variance stretching
stretching angle
911.3 cm’! 689.4 cm’!
Al-OH COz*
in-plane in-plane
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542 Table S3. Specific surface areas and

bending

bending

543 Cd/CdS/HNTs-10.

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

porous parameters

of HNTs, CdS and P-

Sample Surface area Pore volume Average pore size
(m* g™ (em® g (nm)
HNTs 47.52 0.25 20.42
CdS 6.47 0.02 12.40
P-Cd/CdS/HNTs-10 18.99 0.10 20.41
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560

561 Table S4. Comparison of CdS-based photocatalysts on H, evolution performance.

Photocatalyst Sacrificial Light Incident Activity Ref.
agent source light (mmol g!
h1)
P-Cd/CdS/HNTs- Lactic acid 300W Xe > 420 nm 32.11 This work
10

CdS/CoS, Ascorbic acid CEL-S500  Solar light 5.54 ]
CdS Na,S-Na,S0; 300W Xe >420 nm 24.33 (2]
CdS/Halloysite Na,;S-Na,SO5 30W LED > 450 nm 20.10 Bl
NiCd/CdS Na,S-Na,S0; 300W Xe >410 nm 11.57 (4]
MoS,/CdS Lactic acid 300W Xe > 420 nm 60.28 B
TiO,/CdS Na,S-Na,S0; 300W Xe >420 nm 19.92 (6]
CdS@ZnO Na,S-Na,S0; 225W Xe Solar light 71.39 7]
CDs/CdS?» Lactic acid 300W Xe  Solar light 6.70 (8]
In,O3/Au/CdS Na,S-Na,SO3 225W Xe Solar light 1.72 0l
MXene@Au@CdS Na,S-Na,S0; 300W Xe >420 nm 17.07 (10]
CdS@Zn-C» Na,S-Na,SOs 20WLED  >420nm 6.60 (1]
CdS@G@TiO,9 Na,S-Na,S0; 150W Xe Solar light 1.51 (2]
ZnIn,S4;-MoS,/CdS  Triethanolamine  300W Xe > 420 nm 7.57 [13]
CdS-Cu,y.4S/MoS, Na,S-Na,S0; 300W Xe > 400 nm 14.18 [14]

562

563 Note: ¥CDs = Carbon dots; PC = Carbon layer; ©G = Graphene

564

565

566

567
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568

569

570 Table S5. The AQE of P-Cd/CdS/HNTs-10 under visible light irradiation (A > 420

571 nm) with different bandpass filters.

Light wavelength AQE

(nm) (%)

420 45.13

450 39.66

500 29.94

550 16.39

600 9.72
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