Applications assessment [ Laser parameters

LAL setup

Fiber laser

Palladium target

A= 1064 nm
Power: 30 W
Pulse repetition rate: 20 KHz
Duration: 100 ns
Pulse energy: 1.5 mJ
laser pulse fluence: 59.68 J/cm?
Spot size: 40 pum

Area: 7*7 mm?
Speed: 200 mm/s
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Applications assessment

[ Deposition of Pd NPs on KBM j

[ LAL setup j
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Applications assessment

[ Deposition of Pd NPs on KBM ]
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Applications assessment

Intensity(a.u.)

Intensity(a.u.)

[ Characterization )
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Applications assessment

( Suzuki cross-coupling )

Reusability of the KBM/Pd-Ch nanocatalyst

-

O+ G

KBM/Pd-Ch

Yield %
First run . 96%
First recycle . 95%

Second recycle  gnoy,

K,CO,, H,0:EtOH, 90 °C

Third recycle .95%

Fourth recycle

» 94%

Fifth recycle

» 93%




Conclusion

1. LAL and chemical methods managed to produce Pd NPs.

2. Pd NPs produced by chemical method were uniformly deposited on KBM.

3. Different analysis affirmed the presence of Pd NPs on the surface of KBM.

4. The nanocatalyst possesses high efficiency (96%) in Suzuki- coupling reaction.
5. The stability of nanocatalyst was successfully investigated.

6. The solid nanocatalyst shows a promise to eliminate separation facilities.
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L“) | Deposition of Palladium
V4 Nanoparticles
\Z ~— on Graphene oxide thin film




hpplications assessment > Preparation of GO thin film p

Oxidation

Graphite > | Graphene oxide

Hummers’ method

Zeta potential analysis

- [ ]

80000 <+
£
= 60000 +
=
[ ¥]
= 40000 +
o — e Plate
S u Plz

20000 + (lem*1lem)

} o’
100 0 100 Stainless Steel Mesh Q% o °
lem*1 °
Zeta potential (mV) e * ® ® o Py
L

\\




I Applications assessment [ Preparation of GO thin film j p

/ [Optimization parameters for EPD]
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[ Deposition of Pd NPs on thin film of GO ]

LAL process

UV-vis.

Palladium target

mesh-GO

Absorbance (a.u.)
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[ Application: Suzuki cross-coupling ]

Reusability of the mesh-GO/Pd nanocomposite
|

Yield %
First Run - 07 %

\ First Recycle g0,

Second Recycle o0,

Mesh-GO/Pd, PhB(OH), |
K,COs, EtOH:H,0 , 90 °c [ Third Recycle _ o,
Fourth Recycle - 96 %

/ Fifth Recycle - 05 0

O=0°
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Applications assessment [ Application: Stille cross-coupling reaction )

Schematic of Stille reaction

K2C03, HzOIEtOH, 90 °C
R R
/ Optimization condition

Entry R X Time (h) Yield® (%)
1 H I 2 93 (90)°
2 4-OMe I 2 92

3 4-Me I 2 91

4 4-NO, I 2 92

5 4-COMe I 2 95

6 H Br 3 91

7 4-OMe Br 3 91

8 4-NH, Br 3 92

9 4-NO, Br 3 95

10 4-COMe Br 3 90

=



Conclusion '

. The parameters of EPD was optimized(3 mg/mL, 25V, 10 min).

2. The EPD was successive to deposit thin film of GO on stainless steel mesh
(mesh-GO).

3. The unique setup accomplished to immobilize Pd NPs on mesh-GO.

4. The attendance of Pd NPs was confirmed by different analysis.

5. The nanocatalyst possesses high efficiency (97%) in Suzuki- coupling reaction.
6. The nanocatalyst possesses high efficiency (95%) in Stille coupling reaction.

7. The nanocatalyst eliminated separation equipments.
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