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Hydrogen industrial production as syngas via CH,-steam Characterization of Ni/CaZ precursors
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Ni/Z catalysts with different crystalline phase Ca-modified catalysts - Ni ~ 3 wt%
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Catalysts with different crystalline phase: Catalytic activity of Ni/Z for CH,-ODR
ODR vs DR on concentrated samples Catalysts with different Ni loading Ca-modified catalysts - Ni ~ 3 wt%
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« did not depend on crystalline phase
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* higher in ODR than in DR
— active Ni sites affected by O, coverage

< CH,-ODR activity in tetragonal and monoclinic catalysts:
+ different dependence on Ni loading
» similar apparent activation energy
— active Ni° sites are only a small fraction of the exposed ones

= active Ni° sites are already formed at low loading in tetragonal
samples.
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Carbon deposition during both DR and ODR - ordered
(G, 1580 cm™', G*- II° order, 2690 cm') and
disordered (D, 1350 cm™') graphitic species

10,9Ni/Z(383)t

% Carbon deposition - Raman and FESEM evidences

» ordered carbon nanotubes formed on catalysts in the tetragonal
phase

« disordered carbon structures for cubic and monoclinic phases
responsible for the slow catalyst deactivation.

* H,yield increased in consecutive runs for both DR and ODR:
= Useful particles’ rearrangement

...as a function of time
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