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ABSTRACT

DRM is a strongly endothermic reaction (𝑪𝑯𝟒 + 𝑪𝑶𝟐 ⇄ 𝟐𝑯𝟐 + 𝟐𝐂𝐎 𝑎𝑛𝑑 ∆H0= 247 kJmol−1) favored at high temperature (≥ 800 °C) and low pressure, where

CH4 and CO2 are converted into syngas (a mixture of H2 and CO) with a molar ratio close to unity. Other reactions are simultaneously involved, leading to a decrease

in the H2/CO ratio and catalyst deactivation due to carbon formation such as reverse water gas shift (RWGS), Boudouard reaction and the methane cracking. DRM

reaction represents an ideal route for producing renewable hydrogen from biogas. Noble and transition metal-based catalysts with elevated conversion rate and long

stability are widely pursued. The use of metallic foams showed several advantages compared to the conventional packed bed reactors such as: open-cell structure, high

thermal conductivity, temperature stability, and mechanical strength. The main critical issue is the deposition of uniform catalyst layers able to withstand reaction

conditions.

AIMS
The aim of this work is the development of structured catalysts based on commercial NiCrAl foams (purchased by Alantum) provided with a passivated dense layer to

prevent internal oxidation. The wash coating method has been chosen for catalyst deposition. Ru (1.5 wt % and 3 wt %) supported on CaZr0.85Sm0.15O3−δ (CZS)

has been investigated as catalyst. Ru is the less expensive of the PMG metals and CZS shows good thermal stability. Catalytic tests for DRM reaction were performed

for 50 h to investigate both the conversion rate and the long-term stability.
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• orthorhombic phase

• RuO2 is not detected due to the low content (1.5 or

3.0 wt%)

• minor impurities of Ca0.15Zr0.85O1.85

• agglomerated particles with typical shells due to

gas formation during the self-combustion

Fig. 3 FE-SEM micrographs: a) NiCrAl foam and b) Ru/CZS   coating

Fig. 4 a) gas composition vs reaction time of structured R3.0CZS coated foam; b) conversion of CH4 (closed symbols) and CO2 (open 

symbols) at temperatures of 550°C blue lines, 700°C black lines, and 850°C red lines vs GHSV; c) H2/CO ratio vs GHSV.
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• Significant production of CO and H2 without pre-reduction step

• Even at 550°C high production of H2 is revealed

• Higher Ru loading is needed if the process is performed at higher GHSV or at lower  temperature 

Fig.1 XRD patterns of Ru/CZS synthesized powders

Fig.2 FE-SEM of Ru/CZS synthesized powder

RuCZS layer after wash coating is very well adherent

Experimental set-up


