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Figure S1: Elemental mapping of Ag-BiVO,.
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Figure S2: BET, N, adsorption-desorption isotherm.
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Figure S3: Comparison of RhB, MB, CV and CR dyes degradation with BiVO, and Ag-BiVO,
photocatalysts.
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Figure S4: Reaction rates of RhB, MB, CV and CR dyes degradation with BiVO, and Ag-
BiVO, photocatalysts.

0.016

| BivO,
0.014 -

0.012 -
~0.010-
3 .
'E 0.008
= 0.006 -

0.004 -

0.002 -

0.000 - .
RhB MB CvV CR

Figure S5: Comparisons of reaction rates of RhB, MB, CV and CR dyes degradation with
BiVO,
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Figure S6: Comparisons of reaction rates of RhB, MB, CV and CR dyes degradation with Ag-
BiVO,

Table S1: Physical properties of Methylene Blue

Parameters Values

Chemical formula C16H18C1N38

Molar Mass 319.85 g/mol

Appearance Dark green crystals but appears blue when dissolve
Melting point 100-110 °C

Other name Basic blue 9

Amax 664 nm

IUPAC name 3,7-bis(Dimethylamino)-phenothiazine-5-ium chloride

Cr

Figure S7: Structure of Methylene Blue



Table S2: Physical properties of Rhodamine B

Parameters Values

Chemical formula C,3H31CIN, O3

Molar Mass 479.02 g/mol

Appearance Red to violet powder

Melting point 210-211 °C

Other name Rhodamine 610, Pigment violet 1, Basic violet 10

Amax 554 nm

IUPAC name 9-(2-Carboxyphenyl)-6-(diethylamino)-N,N-diethyl-3H-xanthen-

3-iminium chloride

Figure S8: Structure of Rhodamine B

Table S3: Physical properties of Congo red

Parameters Values

Chemical formula C32H22N6N21206SZ

Molar Mass 696.665 g/mol

Appearance Blue-violet at pH 3.0 and red at pH 5.0

Melting point >360 °C

Amax 496 nm

IUPAC name Disodium 4-amino-3-[4-[4-(1-amino-4-sulfonato-naphthalen-2-

yl)diazenylphenyl]phenyl]diazenyl-naphthalenr-1-sulfonate
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Figure S9: Structure of Congo red

Table S4: Physical properties of Crystal Violet

Parameters Values

Chemical formula C,5H30CIN,

Molar Mass 407.99 g/mol

Appearance Dark green but appears purple when dissolve

Melting point 205 °C

Other name Gentian violet, Aniline violet, methyl violet 10B

Amax 590 nm

IUPAC name 4-1-N,N-dimethylcyclohexa-2,5-diene-1-iminium chloride

Figure S10: Structure of Crystal Violet




Table S5: Physical properties of ciprofloxacin

Parameters Values

Chemical formula C17H13FN303

Molar Mass 331.347 g/mol

Other names Ciloxan, Cipro, Neofloxin

Melting point 581.8 °C

Appearance Light yellow crystalline substance

Amax 273 nm

IUPAC name 1-cyclopropyl-6-fluoro-4-oxo-7-piperazin-1-ylquinoline-3-

carboxylic acid

HO

e

Figure S11: Structure of ciprofloxacin

Table S6: EDX analysis wt% of elements.

Element Apparent K ratio Wt % Welght %
Concentration Sigma

C 0.81 0.00807 4.56 1

o 6.23 0.02098 16.68 1.32

A% 6.57 0.06571 13.76 0.72

Ag 0.94 0.00943 2.19 0.83

Au 0.41 0.00412 1.10 0.38

Bi 27.12 0.26523 61.71 1.55

Total: 100
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Figure S12: CIP degradation by using BiVO,4 and Ag-BiVO,.
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Figure S13: Cr (VI) reduction to Cr (III) by using BiVO,4 and Ag-BiVO,.
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Figure S14: Recyclability of Ag-BiVO, for MB degradation.



Effect of catalyst dose:

The impact of photocatalyst dosage on the degradation of MB was investigated using 5.0-25 mg
of Ag-BiVO, photocatalyst. Each photoreaction was conducted for 60 min. With an increase in
photocatalyst dosage, the degradation rate of MB also increased. This can be attributed to the
amplified generation of ‘O, and "OH radicals, resulting from a greater number of catalytically
active sites created by the higher catalyst dosage. However, beyond 20 mg, there was a decline in
the degradation rate due to excessive catalyst presence impeding light penetration. These
findings are depicted in Figure S15. Therefore, 20 mg was selected as the optimal catalyst

dosage for the experiment.
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Figure S15: The influence of catalyst dose on the MB degradation via Ag-BiVO,



Sampling from the Field Station: The project was aimed to estimate and remove the hazardous
pollutants from the drinking water obtained near to the industrial zones of Pakistan. For the
purpose, 20 water samples were collected from the different industrial zones to estimate and
remove pollutants (i.e. MB, RhB, CV CR, CIP and Cr(VI)). All collected samples were
centrifuged at 5000 rpm for 10 min to remove the suspended particles. The absorbance of each
sample was monitored at a UV-VIS spectrophotometer. Although there are various pollutants
present but we have targeted the aforementioned pollutants which are present in high
concentration and within the detection limit of available instruments. The measured absorption
was compared with the standard chart to estimate the concentration of pollutants. The 50 mL of
polluted water was treated with 10 mg of as-synthesized Ag-BiVO, for 10 min to degrade the
pollutants. Table S6 represents the estimation and removal of various pollutants collected from
industrial drainage, canals, sewage water, and common reservoirs located near to the industrial
zones namely Lahore, Faisalabad, Karachi, Multan and Islamabad zones. The survey results
depicts that the drinking water collected to the side near to industrial drainage has higher
concentrations of pollutants than the samples collected from other water sources of same zone.
The detail survey depicts that, concentration of above pollutants in the Karachi industrial zone is

high as compared to the other industrial zones of Pakistan.



Table S7: Pollutants degradation from water of various Zones of Pakistan using Ag-BiVO,

catalyst.
0, - -
Location Code Water Contaminants Conc. Abs* | Abs** %o GPS (Meterk/Handheld-ZL-180)
source (ppm) Removal E° Ne Elev.
Industrial MB 0.30-050 | 0.08 | 0.00 | 100+ 0.00
LH-1 (‘i‘ra‘i‘za“‘; RhB 0.10.020 | 0.05 | 0.00 100£0.00 | 74°21°31.4” | 31°29°13.3” | 220
& CV 0.10-0.15 | 0.04 | 0.00 100 £ 0.00
CIP 0.01.0.02 | 0.0l | 0.00 | 1000.00
Lahore LH-2 | Sewage Cr(V]) 0.10.030 | 0.06 | 0.00 | 100£0.00 | 74°20°32.6” | 31°32°11.3” | 222
Zone CR 001002 | 0.0l | 0.00 | 1000.00
CcV 0.30-0.50 | 0.08 | 0.01 100 £ 2.00 o or1o1 g
LH-3 Canal EOVD 030050 T o003 T 000 0000 ] 747287354 31°31°15.3 218
Common v 0.10-0.15 | 0.03 | 0.00 | 1000.00 s e o
LH-4 | servoir Cr(Vl) 0.01-0.02 | 0.0l | 0.00 1005000 | 21332 317307103 224
Industrial MB 0.40-0.60 | 0.09 | 0.01 100 + 2.00
F-1 é‘rahi‘za ‘2 RhB 0.10-0.30 | 0.05 | 0.00 100£0.00 | 73°8’5.85” 31°40°1.55” | 188
g cv 0.30-0.50 | 0.08 | 0.00 | 100+0.00
CIP 0.01-0.02 | 0.0l | 0.00 | 100+0.00
Faisalabad F-2 Sewage Cr(VD) 0.10-0.15 | 0.04 | 000 | 100£0.00 | 73°1’8.88” | 31°444.60” | 185
P CR 0.01-0.02 | 0.01 | 000 | 100<0.00
CV 0.10-040 | 0.05 | 0.0 100 £ 0.00 e [
F-3 Canal Cr(V]) 0.15-0.25 | 0.05 | 0.00 1002000 | 372566 31947131 187
Common cv 0.30-0.50 | 0.08 | 0.01 100 + 1.00 o o
F-4 | eservoir Cr(VD) 0.10.020 | 004 | 000 | 100000 | 8432 31°35°2.41 189
Industrial MB 0.10.0.15 | 0.03 | 0.00 | 100+0.00
M-1 élr;i‘zalz RhB 0.01-0.02 | 0.01 0.00 100+£0.00 | 71°35°27.4” | 30°5°26.84” | 128
e [ 0.10-020 | 0.04 | 0.00 | 100+0.00
MB 0.10-0.20 | 0.05 | 0.00 | 100+0.00
Multan Zon M-2 Canal RhB 0.30-0.50 | 0.08 | 0.01 100 £ 1.00 | 71°22°42.1” | 30°4°82.04” | 120
witan Zone cv 0.10.020 | 0.05 | 0.00 100 + 0.00
Common MB 0.10-0.15 | 0.03 | 0.00 100 £ 0.00 e o o
M3 servoir RhB 0.01-0.02 | 001 | 000 | 1002000 | ' 32013 30°6°45.40 125
CV 0.10-020 | 0.05 | 0.01 100 = 1.00 . o
M-4 Sewage CIP 0.01-0.02 | 0.01 0.00 100000 | 14296 30°2°44.22 122
Industrial MB 0.30-0.50 | 0.08 | 0.01 100 + 1.00
K-1 (‘;ra‘ilza ‘Z RhB 0.10-020 | 0.04 | 0.00 100+ 0.00 | 67°12'8.43” | 25°3°10.10” | 128
e cv 0.10.0.15 | 0.05 | 0.00 | 100+0.00
CV 0.20-0.50 | 0.08 | 0.01 100 £ 2.00
Karachi K-2 Canal CIP 0.10-0.30 | 0.09 | 0.01 100£2.00 | 67°17°25.3" | 25°4°12.15" | 132
;f;‘l“e ! RhB 0.10.020 | 0.06 | 0.01 100 = 1.00
cv 0.20-0.50 | 0.08 | 0.01 100 = 1.00
K-3 Sewage CIP 0.01-002 | 0.0l | 000 | 100£0.00 | 67°08°5.33" | 25°226.08" | 125
Cr(VD) 0.10-0.15 | 0.04 | 0.00 100 £ 0.00
Common CIP 0.01.0.02 | 0.0l | 0.00 | 1000.00 o e e
K-4 reservoir CV 0.10-0.20 0.05 0.00 100 + 0.00 67°0074.23 24°8'39.25 120
Industrial cv 0.01-0.03 | 0.0l | 0.00 | 100+0.00
IB-1 ;‘Ia‘i‘Z;‘i CIP 0.01-0.02 | 0.01 0.00 100£0.00 | 73°10°55.17 | 33°39°36.1” | 555
& Cr(VD) 0.01-0.02 | 0.0l | 0.00 100 £ 0.00
CIP 0.01-002 | 0.0l | 0.00 | 1000.00 e o
lslazrzl:::ad IB-2 Canal oV 0000 T ool T o000 00000 ] 73705287 33°45°36.1 550
cv 0.10.020 | 0.05 | 0.00 | 100 0.00 R e
IB-3 | Sewage CIP 0.01-002 | 0.0l | 0.0 1002000 | 20I824 33768'36.1 248
Common CV 001002 | 0.0l | 0.00 | 1000.00 . e
1B-4 reservoir CIP 0.01-0.05 0.02 0.00 100 + 0.00 73°20°47.6 33°25736.1 332

Where, Abs* = absorbance before treatment, Abs** = absorbance after treatment.




Table S8: Comparative analysis of dye degradation efficiency of previously reported BiVO,

photocatalysts with Ag-BiVO, photocatalysts.

% Time (%/min)
Materials Dye . . . Source Ref.
efficiency (min) efficiency
BiVO, MB 50 % 120 min 0.41 UV-Visible 2
Paint coated
BIVO MB 72 % 240 min 0.30 Visible 3
1VUy4
BiVO4/TiO, MB 85 % 120 min 0.70 Visible 4
Polycrystalline ] o
BIVO CR 55 % 60 min 0.91 Visible >
1VUy4
m-BiVO, RhB | 64.8% 210 min 0.31 Visible 6
BiVOy (biscuits) | RhB 68 % 270 min 0.25 Visible 7
ZnO/BiVO, RhB 72.7 % 150 min 0.48 Visible 8
Ti0,-BiVO, RhB | 79.3% 300 min 0.26 Sunlight ?
300 W Xe
BiVO4/FeVO4 Cv 71% 60 1.18 10
Lamp
BiVO4/p-MoS, Cv 69.2% 120 0.57 Visible 1
Current
Ag-BiVOy MB 93.6% 60 min 1.56 Sun-light
work
. ) ) Current
Ag-BiVO, CR 98.6% 60 min 1.64 Sun-light
work
Current
Ag-BiVO, RhB 65.7% 60 min 1.09 Sun-light
work
Current
Ag-BiVO, Ccv 99.2% 60 min 1.65 Sun-light

work
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