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Rhodium (Rh) nanoparticles were embedded in the mesopores of TUD-1 siliceous
material and denoted as Rh-TUD-1. Five samples of Rh-TUD-1 were prepared with
different loadings of Rh that ranged from 0.1 to 2 wt% using the sol-gel technique.
The prepared samples were characterized by means of several chemical and physical
techniques. The obtained characterization results show the formation of highly
distributed RhO nanoparticles with an average size ranging from 3 to 5 nm throughout
the three-dimensional silica matrix of TUD-1. The catalytic activity of the prepared
catalysts was evaluated in the solvent-free hydrogenation of cyclohexene to
cyclohexane at room temperature using latm of hydrogen gas. The obtained catalytic
results confirm the high activity of Rh-TUD-1, in which aturn over
frequency(TOF)rangingfrom4.94t00.54s—1 was obtained. Moreover, the change in
reaction temperature during the reaction was monitored, and it showed an obvious
increase in the reaction temperature as an indication of the spontaneous and
exothermic nature of the reactions. Other optimization parameters, such as the
substrate/catalyst ratio, and performing the reaction under non-ambient conditions
(temperature = 60°C and hydrogen pressure = 5 atm) were also investigated. Rh-
TUD-1 exhibited a high stability in a consecutive reaction of five runs under either

ambient or non-ambient conditions.
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Figure: The proposed mechanism for the hydrogenation of cyclohexene over Rh-
TUD-1.

References:

1. David Jackson, S. Hydrogenation: Catalysts and Processes; De Gruyter: Berlin,
Germany, 2018. [CrossRef]

2. Seo, C.S.; Morris, R.H. Catalytic homogeneous asymmetric hydrogenation:
Successes and opportunities. Organometallics 2018, 38, 47-65. [CrossRef]

3. Yang, M.; Rioux, R.M.; Somorjai, G.A. Reaction Kinetics and in situ sum
frequency generation surface vibrational spectroscopy studies of cycloalkene
hydrogenation/dehydrogenation on Pt (111): Substituent effects and CO poisoning. J.
Catal. 2006, 237, 255-266. [CrossRef]

4. Jackson, S.D.; Kelly, G.J.; Watson, S.R.; Gulickx, R. Cycloalkene hydrogenation
over palladium catalysts. Appl. Catal. A 1999, 187, 161-168. [CrossRef]

5. Hereijgers, B.P.; Weckhuysen, B.M. Aerobic oxidation of cyclohexane by gold-
based catalysts: New mechanistic insight by thorough product analysis. J. Catal.
2010, 270, 16-25. [CrossRef]
6.Schuchardt,U.;Cardoso,D.;Sercheli,R.;Pereira,R.;DaCruz,R.S.;Guerreiro,M.C.;Man
delli,D.;Spinacé,E.V.; Pires, E.L. Cyclohexane oxidation continues to be a challenge.
Appl. Catal. A 2001, 211, 1-17. [CrossRef]
7.Schumacher,C.;Crawford,D.E.;Raguz,B.;Glaum,R.;James,S.L.;Bolm,C.;Herndndez,
J.G.Mechanochemical dehydrocoupling of dimethylamine borane and hydrogenation
reactions using Wilkinson’s catalyst. Chem. Commun. 2018, 54, 8355—-8358.
[CrossRef]

Biography

My name is Nabil Al-Zagri has completed his PhD at the age of 39 years from
Kingdom Saudi Arabia University and Postdoctoral Studies Chemistry in King Saud
University. Now I’'m assistant professor in King Saud University. He has published
more than 50 papers in reputed journals.

Presenting author details

Full name: Nabil Ahmed Qassim Al-Zaqri
Contact number: 00966502132010
Category: (Poster presentation)



