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Chemicals

In this work, all chemicals used were of high purity. Cadmium nitrate (Sigma-Aldrich 98% pure
CAS Number 10022-68-1), sodium sulfide (Sigma-Aldrich 98% pure CAS Number 1313-84-4),
sodium borohydride (Sigma-Aldrich 98% pure CAS Number 16940-66-2), copper nitrate (Merck
CAS Number 19004-19-4), Ethanol (CH3CH,OH) Sigma (95.00% CAS#64-17-5), and Distilled
water (99.9% was purchase from PIAS Pakistan).

Characterization

The X-ray diffraction (XRD) patterns were obtained using a Bruker D2-phaser equipped with a
LYNXEYE XE-T detector (220 V/50 Hz). A Cu Ka radiation source with a wavelength of
1.5418 A was employed for the XRD analysis. The 40 kV and 40 mA voltages were used for the
X-ray generation. 20 scanning range was of 10° to 80° with a step size of 0.05° and a scan rate of
2° min~!. Raman spectrum were obtained using the argon-laser equipped Micro Raman Renishaw
spectrometer. ATR mode on a Bruker Alpha Platinum instrument with a spectral range of 4000
400 cm™! was utilized to perform the FTIR characterizations. A UV-VIS spectrometer (V-550i
RM; JASCO) was used to analyze the optical characteristics of the Pd/r-TiO2 samples. The
results of scanning electron microscopy (SEM) at various scales were obtained using a FEI-Nova
NanoSEM-450 electron microscope equipped with an EDX accessory. The JEM-2021 plus LaB6
TEM was utilized to acquire TEM images for additional structural characterizations, with the
aim of analyzing impurities, structural flaws in semiconductors, and crystal structure. The
ESCALAB QXI X-Ray photoelectron spectrometer is utilized for XPS measurements. The
oxidation state of the deposited Pd and other elements of catalysts were assessed by X-ray
photoelectron spectroscopy (XPS; ESCALAB 240X; Thermo Fisher Scientific) at 24W with
monochromatic Al K excitation. With a 274.9 eV bonding energy, the found spectra were
calibrated to the Cls core level. AFM analysis was performed with PARKIN instruments, to
determine the mechanical characteristics and location of the loaded metals on the photocatalysts

surface. Thermo Fisher Axia Chemi SEM was used to obtain the SEM images.
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Figure S1: SEM results of used Cu—Pd/CdS catalysts at a) 1 um & b) 100 nm.
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Figure S2: Bandgap energy via Tauc plot method of CdS, Cu/CdS, Pd/CdS, Cu-Pd/CdS

catalysts.
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Figure S3: TRPL results of CdS, Cu/CdS, Pd/CdS, and Cu—Pd/CdS.
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Figure S4: Mott-Schottky plot of CdS and Cu—Pd/CdS catalysts.
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Figure S5: Wavelength dependent activities to confirm the SPR effect of Cu/Pd cocatalysts.
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Figure S6: Optimization of % Cu at the CdS catalysts.
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Figure S7: Optimization of % Pd at the CdS catalysts.
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Figure S8: H, production values of various Cu to Pd ratios i.e., Cuyg—Pdy,/CdS,

CU().6—Pd().4/CdS, Cu0A4—Pdo.6/CdS, and CuO.Q—Pd().g/CdS.
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Figure S9: The secondary electron cutoff region of CdS by utilizing UPS.



Table S2: Data for the effect of pH.

pH H, (mmol g'h™)
2 8.45

4 13.45

6 19.67

8 28.65

10 33.10

12 24.65

Table S3: Data for the effect of temperature.

Temperature (°C)

H, (mmol g'h™)

15 15.43
25 18.89
35 22.03
45 29.32
55 33.17
65 28.76

Table S4: Data for the effect of catalyst dose.

Catalyst Dose (mg) H, (mmol g1h)
2 12.34
3 20.78
4 23.19
5 33.19
6 33.94
7 32.25

Table S5: Data for the effect of light intensity.

Intensity of light (W/m?)

H; mmol g h-!

50 8.54
150 14.67
250 19.58
350 25.98
450 29.67
550 33.14
650 33.46
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