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1. Calculation of TON and TOF

> Foreach reaction, 0.005 g of AtPdNP (catalyst) is utilized for the 0.001 Mole nitro reduction. At the
time of nanoparticle synthesis, 1 gram of AtPdNP (catalyst) Batch is prepared.

» The molecular weight of PdCl,, which is utilized as a metal precursor, is 177.33 g/mol, while the
molecular weight of Pd alone is 106.42 g/mol.

1 M — 1000 mL distilled water — 106.42 g Pd
0.001 M—1000 mL distilled water— 7(x)g Pd
0.001 M x 106429
*e 1M
x = 0.106 g Pd in 1000 mL 0.001 M solution

> 1 g of AtPdNP (catalyst) is prepared in a 500 mL 0.001 M PdCl, solution

0.001 M—>1000 mL distilled water—0.106 g Pd
0.001 M-500 mL distilled water— ?(y) g Pd
500 mL x 0.106 g
1000 mL
y=0.053gPdinl g AtPdNP

y:

> A 1gAtPdNP (catalyst) batch is prepared using 0.053 g Pd; only 0.005 g of AtPdNP (catalyst) is used
in the reaction.

1 g AtPdNP— 0.053 g Pd
0.005 g AtPdNP—? (z) g Pd
_0.005g x0.053¢g
z = g
z=0.000265 g Pd in 0.005 g AtPdNP

> Mole calculation of Pd in the reaction

106.42 g Pd =1 Mole
0.000265 g Pd— ?(X) Mole
_0.000265 g x 1 Mole
B 106.42 g
X =0.0000024 Mole Pd used in reaction




» Calculation of TON and TOF

TON = Number of Moles of Reactant Conversion

Moles of Catalyst Active Centres

_ 0.001 Mole
~0.0000024 Mole

TON = 416.66

TON

TON
TOF = - - -
Reaction Time in Hours
416.66
TOF =
0.5 hr

TOF =833.32 hr ™!
2. Zeta Size and Zeta Potential

Size Distribution by Intensity
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Figure S1: Zeta size for AtPdNP

Table S1:

Zeta size for AtPdNP

Size (d.nm) % Intensity

St Dev (d.nm)

Z-Average (d.nm): 1452 Peak 1: 141.8 100.0
Pdl: 1.000 Peak 2: 0.000 0.0
Intercept: 1.40 Peak 3: 0.000 0.0

1.907e-6
0.000
0.000




Zeta Potential Distribution
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Figure S2: Zeta potential for AtPdNP

Table S2:
Zeta potential for AtPdNP

Mean (mV) Area (%) St Dev(mV)

Zeta Potential (mV): 1452 Peak 1: 141.8 100.0 1.907e-6
Zeta Deviation (mV): 1.000 Peak 2: 0.000 0.0 0.000
Conductivity (mS/cm): 1.40 Peak 3: 0.000 0.0 0.000




3. High-Performance Liquid Chromatography (HPLC)

Panel 1: Nitrobenzene Chromatogram
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Panel 2: Aniline Chromatogram
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Panel 3: Synthesized Aniline Chromatogram
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Figure S3: HPLC chromatogram of (Panel 1) standard reference nitrobenzene, (Panel 2)

standard reference aniline, (Panel 3) synthesized aniline



Table S3:

Name Peak# Ret. Time Area Area %

(Panel 1) HPLC Peak Table for Standard Reference Nitrobenzene

Nitrobenzene 1 10.827 18871343 100.00
Total 18871343 100.00

(Panel 2) HPLC Peak Table for Standard Reference Aniline

Aniline 1 7.935 4090000 95.449
Impurity 2 9.631 194997 4.551
Total 4284997 100.00

(Panel 3) HPLC Peak Table for Synthesized Aniline

Aniline 1 7.886 2448607 96.746
Impurity 2 9.528 82351 3.254
Total 2530958 100.00




ICP-OES

» A 1 g AtPdANP (catalyst) batch is prepared using 0.053 g Pd; only 0.050 g of AtPdNP
(catalyst) is used in the sample preparation for ICP-OES in 5 mL of distilled water.
1 g AtPdNP- 0.053 g Pd
0.050 g AtPdNP—? (z) g Pd
00509 x0.053 ¢
= g
z=10.00265 g Pd in 0.050 g AtPdNP

zZ



Table S4: Comparison of AtPdNP catalyst performance with other known catalysts.

Reducing | Temp. Time Yield
Entry Catalyst Solvent Ref.
Agent oC (min) (%)
1 Pd@PANI H,O NaBH, RT 240 92 1
Hzo:
2 Pd@NP NaBH, RT 120 - 2
EtOH
3 MNPs@PIL@AuNPs H,O NaBH, RT 70 96 3
4 AuPd NPs H,0 NaBH, 60 180 99.4 4
5 Bio-Pd H,0 NaBH, RT 60 95 5
6 Pt/NaBH, EtOH NaBH, RT 60 88.8 6
7 CuNP/WS-1 H,O NaBH,4 35 240 88 7
EtOH :
8 Fe304@sepiolite-Pd* NaNH, 70 50 85 8
H,O
This
9 AtPdNP H,O NaBH, RT 30 98.80
Work
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