Nanostructured Carbon Networks as Electrically- Imperial College
BioeNano Heatable Support for Layered Double Hydroxides

tanotoch Koommeas Sattond”™ Menzel R.%®, Barg S.°, de Marco M. ?, Bawaked S. M.?, Mokhtar M. ¢, Obaid A. Y.%, Al-Thabaiti
S.9, Alyoubi A. 0.9, Basahel S. N.% Chadwick D.¢, Shaffer M. S. P, ?

9 Bjo Nano Consulting, London, UK; ? Dept. of Chemistry, ¢ Dept. of Materials, € Dept. of Chemical Engineering
Imperial College London, London, UK; 9Dept. of Chemistry, King Abdulaziz University, Jeddah, Saudi Arabia
Corresponding Author: robert. menzel@imperial.ac.uk; m.shaffer@imperial.ac.uk

We explore the use of carbon nanotube (CNT) and graphene oxide (GO) networks, as porous support frameworks for layered double hydroxides (LDHs). CO,
adsorption studies on MgAIl LDHs have shown that nanocarbon-supported LDHs showed significantly improved properties. [1,2] In extension of this work,
here, we study supporting a new class of metal-substituted LDHs (CuAl and CoAl LDHs) on GO and the performance of the resulting LDH/nanocarbon hybrids
in heterogeneous catalysis. Further, we investigate how the unique thermal and electrical properties of the graphitic framework can be utilised for direct
electrical heating. As a model system, we investigate the Joule-heating characteristics of a low-density, reduced graphene oxide (rGO) aerogel.
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CoAIl/GO and CuAl LDH/GO for catalysis
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* Fast adiabetic heating and cooling regimes
(heating and cooling rates up to 10 K/min)
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Monolith core temperature regime allows straightforward, repeatable
as junction of power input control of the aerogel temperature
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Conclusions

me and nanocarbon-supported MgAl LDH, CoAl and CuAl LDH materials were successfully synthesised via various copreciptation approaches\

* Nanocarbon-supported LDH particles showed improved performance in terms of activity and cyclabilty compared to the unsupported materials,
due to improved particle dispersion, enhanced stabilisation against particle sintering and improved accessibility of active surface sites

 Fast and repeatable Joule heating of porous, low-density rGO aerogel was demonstrated which might be utilised for uniform, energy-efficient

__temperature control in gas-phase catalysis or for thermal cycling and regeneration of LDH solid adsorbers -
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