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Figure S1. Survey spectra of SAgU1 composite photocatalyst

Experimental details for H,O, determination

The H,0, amount produced (after photocatalyst separation) was determined by a redox titration
of 2 ml of the sample solution with standard acidified (using 1M H,SO,) 0.2mM (aqueous)
KMnOy solution. The solution turning pink indicated the endpoint of the (H,O, — KMnO,)
titration. Additionally, an iodometric method using absorbance spectroscopy [30,31] was also
employed to quantitatively verify the H,O, production over the photocatalyst exhibiting the
best activity. In brief, colorless KI gets oxidized by H,0, to liberate I,. The I, formed reacts
with excess I~ (or KI) to form yellow-colored I3~ anions, showing intense absorption at a
characteristic ~ 352 nm wavelength. Ammonium molybdate (as a catalyst) can accelerate the
slow KI oxidation by H,O, for yellow I3~ anion formation by reaction with excess KI. Thus,

0.1M potassium iodide (2ml) and 0.01M ammonium molybdate hexahydrate (50 puL) were



added to the reaction mixture (obtained after magnetic removal of photocatalyst nanoparticles).
The reaction mixture was allowed to stand for 30 minutes. The absorbance of I3~ at 352 nm was
measured by a UV—vis spectrophotometer. The concentration of H,O, formed was calculated
by interpolating the absorbance intensity in a calibration plot prepared previously using known

H,O, concentrations.

Figure S2. HR-TEM images of pristine NiFe,O4 and CuWO,
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Figure S3. represents the elemental mapping and EDX of SAgU1 photocatalyst.
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Figure S4. Tauc plot of SAgU1 sample
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Figure S5 (a).

photocatalyst (b) Trapping experiment for degradation of tetracycline on SAgU1 photocatalyst

(c) Second order reaction kinetics plot for tetracycline degradation on different photocatalyst

(without oxygen purging).
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Comparison plot of tetracycline degradation with time overall prepared




Table S1: Comparison of photocatalytic H,O, generations of prepared photocatalyst in this

study with other previously reported photocatalytic system in recent years.

Photocatalyst Reaction Light H,0, References
Condition Source production
(umolg'h
)
Benzene/K*/CN Water with molecular ~ 300W Xe 287.5 !
oxygen (O) lamp (A >
420 nm)
3F-BN 5% IPA / distilled Visible light 729 2
water mixture (A>420
nm)
SPCN 10% IPA / distilled ~ Visible light 323.6 3
water mixture (A>420
nm)
WO5/CN-SUP 5% EtOH / distilled AM 1.5G 322 4
water mixture//O,
purging
5% Znln,S,/FTCN50 10% EtOH / distilled  Visible light 135.98 3
water mixture (A>420
nm)
SN-GQD-TiO, 5% IPA / distilled Visible light 902 6
water mixture (A>420
nm)
K,;HPO/GCN 10% EtOH / distilled ~ Visible light 505 7
water mixture (A>420
nm)
FeOOH/UPCN Only water Visible light 29.89 8
(A>420
nm)
CdS/Fe;04/N-doped C Only water 300W Xe 47.28 ?
lamp (A >
420 nm)
Ag@U-g-C3Ny4-NS Only water 300W Xe 67.50 10
lamp (A >
420 nm)
CoWO,@Bi,WOq Water with molecular  300W Xe 40 1
oxygen (O,) lamp (A >



Only water
Fez(MoO4)3/Ag/Ag3PO4
Methanol/water
mixture

HDMP grafted gCsNy 10% IPA / distilled
water mixture with O,

bubbling
Ti0O, /In,S5 O, saturated water/
10% EtOH
E-MoS,/FeS, Pure water
Fe,O3/MoS,@Ag Pure water
(Fe)NCQDs/MIL-101 Pure water
Ag;PO4@NiFe,04 75 vol% MeOH/

water mixture

Water with molecular
oxygen (O,)
5AgU1 5% EtOH / distilled
water mixture
5% IPA / distilled
water mixture

420 nm)

UV-visible
light

300W Xe
lamp (A >
420 nm)

300W Xe
lamp (28
mW/cm?2)

300W Xe
lamp

Visible

500W Xe
lamp (A >
420 nm)

300W Xe
lamp (A >
420 nm)

Cool white
LED (1070
W/m?)

273.6

400.8

174

752

75

15

80

130

930

1380

1410

12

13

14

15

16

17

This
work




Table S2: A Comparison table of self-Fenton degradation system on 5AgU1 photocatalyst

prepared in this study with other previously reported photocatalytic system

Photocatalyst Pollutant amount Light source Degradation % Ref
and time
FeOCl1/CDots Sppm (p- 150W Xe lamp 90.1%(180min) 19
chlorophenol) (A>420 nm)
HDMP grafted 20ppm 300W Xe lamp  79.8 % (120min) 13
gC3Ny (Oxytetracycline (A > 420 nm)
hydrochloride)
g-C3N,4 /PDI/Fe 10ppm (p- 300W Xe lamp 80% (60min) 20
nitrophenol) (A > 420 nm)
FeOOH/UPCN 20ppm 300W Xe lamp  86.23%(120min) 8
(Oxytetracycline) (A>420 nm)
Fe,03/MoS,@Ag 10ppm Visible 99% (150min) 16
(2,4Dichlorophenol
)
(Fe)NCQDs/MIL- 10ppm 500W Xe lamp 100% (180min) 17
101 (Tetracycline) (A > 420 nm)
Ag@ s- 10ppm Cool white LED  ~99% (400min) 21
(Co304/NiFe,0,) (Tetracycline) (1070 W/m?)
5AgU1 10ppm Cool white LED 93% (60min) This
(Tetracycline) (1070 W/m?) work
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Figure S6. UV-visible absorbance vs wavelength plot of tetracycline degradation

Experiment procedure of NBT Test:

The nitroblue tetrazolium (NBT) test was used to spectrophotometrically determine the
superoxide radicals in the aqueous solution of SAgU1 photocatalyst. Experiments were
conducted under 1) a continuous flow of O, and i1) without any oxygen flow. In a typical

experiment, 500ulL of the dispersed photocatalyst nanoparticles were added to the 6ml

of 2.5 10 -° mol/L NBT solution in a quartz vial. The vial, which was otherwise
sealed with the silicon rubber septum, was continuously subjected to O, gas purging
through the solution and visible light irradiation from a cool white LED (1070W/m?) for
160min. The dispersed photocatalyst was separated by magnetic decantation and the 2ml
of the supernatant was analyzed by UV-Vis spectrophotometer to measure the rate of

production of formazan derivatives.
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Figure S7. UV-vis absorbance spectra of 2.5x 10 mol/L NBT aqueous solution containing

5AgUl1 photocatalyst (a) without O, bubbling (b) with O, bubbling

Statement of tetracycline degradation pathway

In an in-situ Fenton-like reaction, the generated *OH radical plays a major role in the
degradation of tetracycline. The tetracycline molecule has phenolic and amine groups
and double bonds. These have relatively high electron density and can be easily attacked
by the reactive oxygen groups like ‘'OH and O, resulting in several intermediate
products [49-53]. Previous investigations of heterogeneous Fenton-catalyzed
degradation of tetracycline suggest the following possible pathways. Figure S10
describes these pathways that were possibly followed during the degradation of

tetracycline (C,H,4N,Og) by 5AgU1 photocatalyst.

In the first pathway, an attack by hydroxyl radicals on the tetracycline molecule
produced product 1 (P1) by dehydroxylation and N-demethylation [49,51]. Products 2,
3, and 4 were generated after consecutive dehydroxylation and demethylation. At last,

smaller fragments and molecules (CO,, H,O, N-fragments) could be generated via



occurring of a ring-opening reaction. In the second pathway, product 1 was further
attacked by the *OH radicals. Consequently, product 5 and product 6 were generated via

dihydroxylation, and demethylation followed by a benzene ring opening reaction.

In the third pathway, initially, carbon ring opening occurred, resulting in product 7 and
product 8. Further, these products lost the hydroxyl, carbonyl, and two N-methyl groups
followed by cleavage of the aromatic ring. Finally, these organic molecules eventually
keep breaking down into smaller and smaller compounds until they are fully mineralized

into CO,, H,0, and N-minerals.
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Figure S8. Proposed degradation pathway of in-situ Fenton degradation of tetracycline

molecules.



Experimental details of TOC Method

Initially, 10 mg of the photocatalyst sample was mixed with 10 ml of the tetracycline
solution in a 250 ml beaker. Then, 10 ml of 1N potassium dichromate (K,Cr,0;) was
added to the antibiotic solution. The resulting solution was left to stand for 30 minutes.
The next step was the addition of 20 ml of 98% H,SO,. The mixture was allowed to
stand for 30 minutes more. After that, 100ml of distilled water was added to the reaction
mixture, and the mixture was allowed to cool for 10 minutes. The resultant mixture was
filtered and the absorbance of the supernatant was determined at 600 nm (to estimate

Cr’") by UV-visible spectroscopy.
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Figure S9. TOC analysis of tetracycline solutions degraded on the 5AgUl
photocatalyst.
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