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Figure S1. The SEM images at different magnification of (a) OHP sheet and (b) silver coated OHP

sheet.
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Figure S2. X-ray Diffraction pattern of VF and Ag-VF.



Figure S3. The illustration of conductivity nature of (a, al) bare-VF, (b, bl) Ag-VF,

(c, c1) bare-OHP and (d, d1) Ag-OHP.
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Figure S4. X-ray Diffraction pattern of OHP sheet and silver coated OHP (Ag-OHP) sheet.

80



[Dissolved oxygen] (ppm)

0O 500 1000 1500 2000
Time (s)

Figure S5. The dissolved oxygen variation in water with respect to time.
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Figure S6. The time dependent variation of dissolved oxygen in water upon the addition of NaBH,

(Stirring speed: 500 rpm, Temperature: 27 + 1 °C).
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Figure S7. The time dependent variation of dissolved oxygen in water upon the addition of

50 uM 4-nitrophenol and NaBH, (Stirring speed: 500 rpm, Temperature: 27 + 1 °C).
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Figure S8. UV-Vis spectra of 50 uM 4-nitrophenol reduction upon the addition of a) 0.5 mM

NaBH,, b) 5 mM NaBH, and c) 50 mM NaBH, in water.
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Figure S9. a) The dissolved oxygen concentration variation and b) UV-Vis spectra of reaction

mixture containing 50 M 4-nitrophenol and 4 cm? Ag-VF catalyst at 27 °C.
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Figure S10. The time-dependent variation of dissolved oxygen in water upon the addition of

50 uM 4-nitrophenol and NaBH, in the presence of 1 cm? VF.
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Figure S11. UV-Vis spectra of 50 uM 4-nitrophenol reduction upon the addition of a) 0.5 mM

NaBH,4, b) 5 mM NaBH, and c) 50 mM NaBH, in the presence of 1 cm? VF.
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Figure S12. The time-dependent variation of dissolved oxygen in water upon the addition of

NaBH, in the presence of 1 cm? Ag-VF.

12



Absorbance (a.u.)

— 0 minutes
— 2 minutes
— 4 minutes
—— 6 minutes
—— 8 minutes
—— 10 minutes
—— 12 minutes
—— 14 minutes
—— 16 minutes
——— 18 minutes
—— 20 Minutes
— 22 minutes
—— 24 minutes
—— 26 minutes

—
(=2

Absorbance (a.u.)

450 550 650

Wavelength (nm)

1.00

0.75

0.25

| Cataly

=

N

st
removed

Catalyst
re-inserted

——n
Catalyst
removed

Catalyst

re-inserted

"~

500

Time (s)

1000

1500

Figure S13. a) The UV-Vis spectra of 4-nitrophenol reduction in the presence/absence of 1 cm?
Ag-VF catalyst. The dip-catalyst removed (at 4 and 12 minutes) and re-inserted
(at 8 and 16 minutes) into the reaction mixture. b) The time-dependent variation of

4-nitrophenolate absorbance at 400 nm.
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Figure S14. UV-Vis spectra of 50 uM 4-nitrophenol reduction upon the addition of (a) 0.5 mM

NaBHy, (b) 2.5 mM NaBH,, (c) 5 mM NaBHj,, (d) 25 mM NaBH,, and (e) 50 mM NaBHy,,

in the presence of 1 cm? Ag-VF in water medium. (f-j) 4-nitrophenolate absorbance

at 400 nm and -In(A{/Ao) versus time plot for the adjacent UV-Vis spectra.
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Figure S15. UV-Vis spectra of 50 uM 4-nitrophenol reduction upon the addition of 5 mM NaBH,
sodium borohydride reagent in the presence of (a) 4 cm? Ag-VF, (b) 9 cm? Ag-VF,
(c) 16 cm? Ag-VF and (d) 25 cm? Ag-VF in water medium. (e-h) The 4-nitrophenolate
absorbance at 400 nm and -In(A./Ao) versus time plot for the adjacent UV-Vis

spectra.
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Figure S16. The in situ measurement of dissolved oxygen in water upon the addition of 5 mM

NaBH, in the presence of Ag-VF.
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Figure S17. UV-Vis spectra of 50 uM 4-nitrophenol reduction upon the addition of 5 mM NaBH,
sodium borohydride reagent in the presence of (a) 4 cm? Ag-OHP in water and

(b) the 4-nitrophenolate absorbance at 400 nm and -In(A./A) versus time plot for

the adjacent UV-Vis spectra.
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Figure S18. The cyclic voltammogram of (a) Ag-OHP, (b) Ag-VF and c) Ag-Foil electrode at various

scan rates in 1 M Na,SO, solution.
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Figure S20. The UV-Vis spectra of 50 uM 4-nitrophenol reduction upon the addition of 5 mM

NaBH, reagent in the presence of 4 cm? Ag-VF at the temperature of (a) 280 K,

(b) 290 K, (c) 310 K and (d) 320 K in the water medium. (e-h) 4-nitrophenol

absorbance at 400 nm and -In(A./Ao) versus time plot for the adjacent UV-Vis

spectra.
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Figure S21. The UV-Vis spectra of 4 cm? Ag-VF catalyzed reduction of 50 uM 4-nitrophenol
reduction upon the addition of 5 mM NaBH, reagent in the presence of dissolved
oxygen concentration of (a) 0.45 ppm, (b) 4.02 ppm, and (c) 12.21 ppm.
(d-f) 4-nitrophenol absorbance at 400 nm and -In(A;/Ao) versus time plot for the

adjacent UV-Vis spectra.
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Figure S22. UV-Vis spectra of 4-nitrophenol reduction of the reaction mixture (a, b) purging
oxygen at the end of the reaction and (c, d) purging oxygen during the reaction. The
UV-Vis spectra of the reaction mixture (a,c) before and after purging of oxygen, and

(b,d) after purging of oxygen.

22



—— 0 minutes

) =
)
Ao
w
:
s
33
=5
EE
88
©
=
)
>

y = 0.00264x - 0.4065 . 5.00
R? =0.9789

—— B minutes
——— 8 minutes
—— 10 minutes
— 12 minutes
— 14 minutes
— 16 minutes
— 18 minutes
— 20 minutes
—— 22 minutes
——— 24 minutes
—— 26 minutes
—— 28 minutes 0 0_
M

S0 moutes 0 450 900 1350 1800
Time (s)

L
>
N
[4,]
o
An(AJA,)

o
w
r
-
o
(5]

Absorbance (a.u.
Absorbance (a.u.)

e +0.00

—,
.
.

250 350 450 550
Wavelength (nm)

T T T T T

—— O minuts 4.
)3_ | (1 2.0 y = 0.00245x - 0.16866 &
——4 minutes R%=0.9974

—— 6 minutes

—— 8 minutes
—— 10 minutes
— 12 minutes
—— 14 minutes
— 16 minutes
- 18 minutes
— 20 minutes
—— 22 minutes
—— 24 minutes
—— 26 minutes 0.0
—— 28 minutes
—— 30 minutes

+3.0

In(A/A,)

1.5

=

Absorbance (a.u.) =
N

N

.
—
.

0.0

i, = ! 0 450 900 1350 1800
250 350 450 550 Time (s)
Wavelength (nm)

o —— 0 minutes (g) -; ' ; I I 736
©) ] 2.5 y = 0.00182x - 0.01553

R’ = 0.9988

—— B minutes 3 2.0 2.7
—— 8 minutes
—— 10 minutes
—— 12 minutes 815
— 14 minutes
— 16 minutes
= 18 minutes
—— 20 minutes

22 minutes 2 05
—— 24 minutes
—— 26 minutes 0.0+
—— 28 minutes

] = Wminves 0 450 900 1350 1800
250 350 450 550 Time (s)

Wavelength (nm)

(d) Sy

3 —— 2 minutes
—4 minutes

(a.u.)

1.8

-In(A/A,)

1.0

sorbanc

r0.9

Absorbance (a.u.)

Al

—~——

——=— 0.0

—_—
=3

) . , : . 2.5

y = 0.001247x - 0.02781
R? = 0.9966

o
L

—— 6 minutes

— 8 minutes

— 10 minutes
—— 12 minutes
—— 14 minutes
—— 16 minutes
—— 18 minutes
—— 20 minutes
—— 22 minutes
—— 24 minutes
—— 26 minutes
—— 28 minutes
~— 30 minutes

250 350 450 550 0 450 900 1350 1800

Wavelength (nm) Time (s)

r2.0

NN
o
.

F1.5 ¢

&
3
.

+1.0

5
-In(A/A,

r0.5

Absorbance (a.u.)

o
v

et

Absorbance (a.u.)

Tt0.0

o
o

Figure S23. UV-Vis spectra of 4 cm? Ag-VF catalyzed reduction of 4-nitrophenol reduction upon
the addition of 100 equivalent of NaBH, with respect to 4-NP having (a) 285 uM,
(b) 1.27 mM, c) 2.84 mM, and (d) 6.37 mM in the presence of 8.6 ppm dissolved
oxygen containing water. (e-h) The 4-nitrophenolate absorbance at 400 nm and -

In(A:/Ap) versus time plot for the adjacent UV-Vis spectra.
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Figure S24. UV-Vis spectra of 4 cm? Ag-VF catalyzed reduction of 4-nitrophenol reduction upon

the addition of 100 equivalent of NaBH, with respect to 4-NP having (a) 285 uM,

(b) 1.27 mM, c) 2.84 mM, and (d) 6.37 mM in the presence of <0.8 ppm dissolved

oxygen containing water. (e-h) 4-nitrophenolate absorbance at 400 nm and -

In(A:/Ap) versus time plot for the adjacent UV-Vis spectra.
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Figure S25. The UV-Vis spectra of 1 cm? Ag-VF catalyzed the reduction of 3 mmol nitroaromatics
upon the addition of 100 equivalent of NaBH; in 10 ml of water at room
temperature. The nitroarenes are (a) nitrobenzene, (b) 2-nitroanisole,
c) 2-nitrotoluene, (d) 4-nitroaniline, (e) 2-nitroaniline, (f) 2-nitrobenzoic acid,

(g) 3-nitrobenzoic acid, (h) 2-nitrophenol, and (i) 2-amino-4-nitrophenol.
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