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1. Physical measurement

Physical measurements for different characterizations and analyses were done by the
following techniques. The powder-X-ray diffraction (XRD) patterns were recorded in an
instrument from BRUKER AXS, D8 FOCUS in the 20 value range of 5-75". The X-ray
photoelectron (XPS) spectra were obtained from a XPS KRATOS (ESCA AXIS 165)
spectrometer having Mg Ka (1253.6 e¢V) as radiation source. Before transferring to the analysis
chamber, the oven-dried sample was crushed into small pieces, sprinkled on a graphite sheet
(double rod), and attached to a normal sample holder. The material was degassed overnight in a
vacuum oven. The binding energy value was modified with reference to the 284.8 eV C 1s peak
and the peak was deconvoluted using Origin software. Scanning Electron Microscope (SEM)
images along with the X-Ray and Elemental mapping analyses were done ZIGMA instrument
manufactured by Carl Zeiss Microscopy. The Transmission Electron Microscope (TEM) images
along with energy dispersive X-ray spectroscopy (EDX) analysis was performed on a JEM2010
(JEOL) instrument equipped with a slow scan CCD camera at an acceleration voltage of 200 kV.
The UV-Vis experiments were carried out in Shimadzu, UV-2550 spectrophotometer. 500 mL of
quartz glass chamber with a Mercury lamp, light source was surrounded by a double jacked
quartz immersion with an inlet and outlet of water circulation to ensure a safe temperature for the
photocatalytic reaction. The infrared spectra had been recorded on a Perkin- Elmer 2000 FTIR
spectrometer within the range of 450-4000 cm™. The spectra of the solid samples were recorded
as KBr pellets through blending the samples with KBr. The Diffuse Reflectance Spectra (DRS)
were recorded employing a Hitachi U-3400 spectrophotometer. The cyclic voltammetry (CV)

and Mott Schottky (MS) analysis studies were performed in a CHI-600E meter from CH
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Instruments using the glassy carbon electrode (GCE) and Pt as a working electrode, Ag/AgCl as

reference electrode and Pt wire as a counter electrode, respectively.
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2. DRS and Tauc’s plot of S-VOx and CoOx
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Fig. S1 DRS plot of a) CoOx and b) S-VOx, Tauc’s plot of (a) CoOx and (b) S-VOx.
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3. XPS of C(1s) of CoOx- S-VOx
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Fig. S2 XPS of C(1s) taken for peak fitting.
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4. Electron Paramagnetic Resonance(EPR) spectra and Thermogravimetric Analysis(TGA)

of CoOx-S-VOxmaterial.
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Fig. S3 (a)EPR spectra CoOx-S-VOyxand (b) TGA curve of CoOx-S-VOx(red) and S-VOx (black)

material.
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5. STEM-HAADF-EDX mapping of CoOx-S-VOx material in different region.
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Fig. S4 STEM-HAADF-EDX mapping of CoOx-S-VOx material in different region.
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6. Kinetics of Cr(VI1) reduction
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Fig. S5 (a) UV spectra recorded at 30 sec interval of time in optimized reaction condition and (b)
In (Co/Cy) vs time graph showing kinetic study for Cr(VI) reduction.
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7. UV spectra and bar diagram of Cr(V1) reduction for different Cr solution concentration
with 10 mg CoOx-S-VOxand 1 mmol NaBH4
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Fig. S6 (a) UV spectra and (b) bar diagram of Cr(VI) reduction for different Cr solution
concentration.
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8. Efficiency of S-VO,, CoOyx C0304-V20s and CoOx-S-VOyx material towards Cr(VI)

reduction under optimized conditions.

1.0-
a
) 0 mi_n )
0.8- 3 m!n (w!th Co,0,-V,0.)
3 min (with CoO,))
3 min (with S-VG,)
3
£ 0.6-
£
=]
2 0.4
20
L | pm-en- --3 min (with S-VO,-CoO,)
0.0 Y

350 400 450 500
Wavelength (nm)

300

120 1

100 1

% Reduction

80 1

b) 99.77
18.18
11.36 14.77 -
€0,0,-V,0; Co0, SVO,  Co00,S-VO,
Materials

Fig. S7 (a) UV spectra and (b) bar diagram representing the Cr(\V1) reduction efficiency with

C0304-V20s, CoOy, S-VOx and CoOx-S-VOx.
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9. Cyclic voltamogram of Cr(VI) reduction with CoOx-S-VOx
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Fig. S8 CV of (1) KzCr207 (I1) K2Cr207+ Co0x-S-VOx and (I11) KaCr07+ CoOx-S-VOyx + NaBH
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10. Efficiency of CoOx-S-VOytowards MO degradation under normal laboratory condition
and under dark.
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Fig. S9 MO degradation efficiency with CoOx-S-VOx (a) under normal laboratory condition, (b)
under dark, ¢) comparative bar diagram for MO degradation efficiency with CoOx-S-VOy upto

40 min.

S13



11. Efficiency of S-VOyx, Co00Oy Co0304-V20s and CoOx-S-VOx material towards MO

degradation
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Fig. S10 (a) UV spectra and (b) bar diagram representing the MO degradation efficiency with

C0304-V20s, S-VOy, CoOx and CoOx-S-VOx.
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12. UV spectra and bar diagram of MO degradation for different MO solution
concentration

a) b) 99.4
1.54 ¥ 100 4
1.24 c 801 73.67
]
e d s 56.17
g L -g 60 1
£ 6 2
E 3 0 33.22
< 03
20
0.0
v T v T v T v T v L . 1 0
300 350 400 450 500 550 600 10° M 10°M 10° M 10° M
Concentration

Wavelength (nm)
Fig. S11 (a) UV spectra and (b) bar diagram of MO degradation for different MO solution
concentration.
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13. Point of Zero Charge (PZC) determination and effect of pH on MO degradation with

CoOx-S-VOx.
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Fig. S12 (a) Point of zero charge of CoOx-S-VOx material and (b) efficiency of MO degradation
at different pH.
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14. Photoluminiscence (PL) Spectra
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Fig. S13 PL spectra recorded at excitation wavelength of (a) 450 nm and (b) 740 nm
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15. Ultraviolet Photoelectron Spectroscopy (UPS) analysis.
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Fig. S14 a) UPS spectra and b) Valence band energy of CoOx-S-VOx
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16. Photocatalytic degradation mechanism using electron scavenger (AgNOs), hole
scavenger (KI) and OH°® radical scavenger (isopropanol) and O:*radical scavenger

(ascorbic acid)
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Fig. S15 Photocatalytic degradation mechanism using electron scavenger (AgNO3s), hole
scavenger (KI) and OH* radical scavenger (isopropanol) and O™ radical scavenger (ascorbic

acid).
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17. Recyclability test of CoOx-S-VOx
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Fig. S16 Recyclable efficiency of CoOx-S-VOx in case of (a) Cr(VI) reduction and (b) MO
degradation.
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Fig. S17 PXRD spectra of recycled CoOx-S-VOxcatalyst after 10" cycle.
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Fig. S18 (a-c) SEM images and (d-f) TEM images of recycled CoOx-S-VOx catalyst after 10
cycle.
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