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Background
F/h:::ﬂ'lll'l:' cracking i a praminemt method for producing hydogen and carbon nanomaterials. This process, ooousting at high l.ﬂ"l'pcrﬂh.l_l"--:\"] ﬂ-' E'F f}. Q
in the absence of catalysts, leads to the thenmal decompasition of methane (OHs) into bydrogen (M) and solid carban. e FE—
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The production of solld carbon nepretents a value-sdded awpect of the process, as i@ dlows for the generation of high-value materisls f—
[e.g., carbon black, graphene, acthvated carbon) and avoids 0y emissians. However, the formastion and soowmulstion of carban also pose wsmigy —.-='_-"-
significant engineering challenges. In this context, the use of molten metals s thermal medium represents 2 promising solution. Desp .l: : o
krowdedge of the accurring kineticMuid-dynamic is missing and application is still langedy limited bo empirical lab-scale approaches. The '—.i"' = "h‘ E - -|
lack of detailed experimental data on the reaction intermediates and carbon précursors, on bubbles motion in the molten media and on
solid carbon characterization inhibits the development of reactar models, hindering a careful assessment of the impact of operating e
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Objectives

The goals of HAMMER require the combination of high-quality experimental data (UNIROMAL) and sdvanced numerical models
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1. Dewelopment of a lab-scabe bubble moften metal reactor Siming at validating an expesimental procedure 1o decouphe kiretics and fiuid-
dynamics aspects.

2. Definition af a comprehensive kinstic mode| describiing in detail the homogeneous gas-phase cracking = well as the heteropanesous
farmation of sold carbon

1. Development of o multiscale reactive CFD-based model sble at providing deep insights into the interactions Between the uid dynamicy
and the chemistry
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1 Experimental work s - s
(1) Homogeneaus gas-phase tects for validation of kinetic model Mhoes Lis lasts: ] - -
i Aasdanor tme: 35145 L - k=
2) Molten tin methane tests for walidation of the reactor model . 2 e "
3) Carbon characterization: Raman, SEM, BET Hamepereon gai-ehaie i b | AR -
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3 CFD modeling
Chaliengss: Meteragersous chemistoy k "1; Development of a multiscale multiphase CFD-based model of pyralysis in malten metals i
2) Fundemental investigation of bubble farmation frem o 1l
miitro-arifices and rise dus io buoyancy in malten metals
and the interactions with the chemistry
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alidation of kinetic mode| developed by CRECK Modal in homaogeneous &S Phase o jeseor. I . r
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