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Figure s1. XRD patterns of as-prepared (a) CdS-DETA/In(OH); composites, and (b)
CdS-DETA/In(OH)3/Ag,S composites.



Table s1. BET parameters of CdS-DETA, CI%3 and CI’3A? heterojunction.

Samples BET surface area Pore volume Pore size
(m*/g) (cm*/g) (nm)
CdS-DETA 47.02 0.25 13.81
CI°3 77.87 0.39 16.83

CI3A? 66.07 0.32 15.30
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Figure s2. SEM images of as-prepared CdS-DETA/In(OH); composites.



Figure s3. SEM images of as-prepared CdS-DETA/In(OH);/Ag,S composites.
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Figure s4. C 1s high-resolution spectra of CdS-DETA, CI%3 and CI’3A2.

Table s2. XPS binding energies of the as-synthesized photocatalysts.

Chemical
Element CdS-DETA C103 CI'3A
bond species
Cls 284.60 284.60 284.60 C-C
Cls 285.63 285.90 285.63 C-O0
Cls 288.21 288.21 288.74 Cc=0
S 2pip 162.50 162.50 163.13 S
S 2p3p 161.22 161.22 161.73 S?-
Cd 3ds); 411.22 411.55 412.06 Cd*
Cd 3ds), 404.48 404.80 405.29 Cd**
In 3d3,, N/A 452.10 452.02 In3*
In 3dsp N/A 444.54 445.07 In3*
Ag 3ds), N/A N/A 373.97 Agt
Ag 3dsp, N/A N/A 367.94 Ag*
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Figure s5. UV-Vis absorption spectra of (a) CdS-DETA/In(OH); composites, and (b)
CdS-DETA/In(OH);/Ag,S composites.
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Figure s6. GC-MS spectra for photocatalytic depolymerization of PP-ol

over CI*3AZ,



Table s3. Comparison of the CI>3A? photocatalyst with reported photocatalysts.

Photocatalytic
Materials  Light source Solvent efficiency Ref.
(mmol h-1g-1)*
300 W Xe
CdS QDs CH;CN 3.33 1
lamp
. CH;CN/0.1 M KOH (v/v =
Ni/CdS Blue LEDs 0.8 2
2/8).
ZIS-3 Xe lamp CH;CN:H O (v/v =2/3) 3.3 3
CdS-C N Blue LEDs CH CN/H O (viv = 4/1) 5 4
cds-saTio 00 WXe CH CN 0.5 5
2 lamp 3
300 WX
30% CN/ZIS © CH CN:H O(viv=2/3) 2.3 6
lamp 3 2
9.6 W blue
Znln,S, LEDs (455 CH;CN 4.5 7
nm)
Xe lamp (400-
ZnyIn,S 780 nm), 0.6 CH;CN/H,0 (v/v=1) 2.05 8
W/cm?
300 W Xe This
CI03A2 CH;CN:H,O(v/v = 1/2) 6.67
lamp

work

*Photocatalytic efficiency (mmol-h-'-g-") = Yield of Products/ (Reaction timexCatalyst
amount)



Table s4. Photocatalytic depolymerization efficiency of CI°3A? towards different f3-

0-4 model compounds.

Entry Substrate Conversion (%) Yield (%)
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*Reaction conditions: lignin model compound (10 mg), catalyst (1 mg), acetonitrile
solution (Vyater/Vacetonitrite =1/2, 1.0 ml), N, (1 atm), and 300 W xenon lamp.
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Figure s7. XRD pattern of CI*3A? before and after the cycling experiment on the
conversion of PP-ol.
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Figure s8. PL spectra of CdS-DETA, CI°3 and CI%3A2. (=325 nm)

DFT Methods

The first-principles tool-Vienna Ab initio Simulation Package(VASP) [% 101 wag
employed to perform all density functional theory (DFT) calculations within the
generalized gradient approximation (GGA) using the Perdew-Burke-Ernzerhof (PBE)
(1] formulation. We have chosen the projected augmented wave (PAW) potentials ['%
131to describe the ionic cores and take valence electrons into account using a plane wave
basis set with a kinetic energy cutoff of 450 eV. Partial occupancies of the Kohn-Sham
orbitals were allowed using the Gaussian smearing method and a width of 0.05 eV. For
the optimization of both geometry and lattice size, the Brillouin zone integration was
performed with 0.04 /A I'centered k-point sampling [14]. The self-consistent calculations
applied a convergence energy threshold of 103 eV. The equilibrium geometries and
lattice constants were optimized with maximum stress on each atom within 0.02 eV
A-!. The weak interaction was described by DFT+D3 method using empirical correction
in Grimme’s scheme ['¥l. Spin polarization method was adopted to describe the

magnetic system.
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