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CH4 and CO2 are the most abundant greenhouse gases and are the main

contributors to the recent climate change issues (Noor et al., 2013).

CH4 is responsible of about 20% of the

overall global warming (Wuebbles and

Hayhoe, 2002).
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Conversion of CH4 and CO2 to syngas

a building block for Fisher-Tropsch synthesis



The reforming is the most common method used in industries to produce 

syngas via the following three reforming processes

Among the various strategies SRM is the predominant industrial

process for manufacturing hydrogen and syngas.



CATALYSTS AND SUPPORTS USED

Catalysts: Ni → active and cheap

Problem: deactivation due to nickel sintering,
oxidation and poisoning due to carbon
deposition

VIII B

• Boudouard reaction and CH4 decomposition are mostly responsible for carbon formation in the range 550-700 °C.

[Energy Fuels 1996;10(4):896–904].



Rapid deactivation of Ni-based catalysts caused by carbon
deposition and/or active metal sintering: main drawback for
large-scale application of DRM.

The design of bimetallic alloy catalysts has been considered as
an effective strategy to improve the activity and stability of Ni-
based catalysts.







Investigation of calcined catalysts by H2-TPR
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XRD of reduced catalysts 

Before each catalytic test in DRM, the catalysts were pretreated at 350 °C for 30 min in 5 vol% O2/He flow 

and then at 750 °C for 1h in 5%H2/Ar flow.

NiLa CA-NH3:  La2O3 and weak and large feature of 

metallic Ni were detected ( ~ 2 nm by HRTEM).

NiLa CA: La2O3 and La(OH)3 phases and a peak of 

metallic Ni corresponding to particles with mean size of ~20 

nm as estimated by Scherrer’s equation



Long run tests at 650 °C for 24 

h. 

The lower catalytic activity of Ni-La CA-NH3 can be due to very small Ni particles interacting with

the support that are activated after 4h long run



Ni-La CA

Ni-La CA-NH3

Large sintered Ni 

particle with size ~80 

nm

Ni-La CA: Two types of carbon, filaments and large aggregated of La2O3 packed with carbon  



Conclusions 

Reduction 

@750 °C

NiLa CA-NH3: metallic Ni were detected ( ~ 2 nm by HRTEM).

NiLa CA: metallic Ni particles with mean size of ~20 nm



Future perspectives: investigation of other 

preparation methods  
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Centenary !!! 

Main research fields are:

❑ CATALYTIC PROCESSES 

FOR ENVIRONMENTAL 

PROTECTION AND ENERGY 

SUSTAINABILITY

❑ MATERIALS FOR CULTURAL 

HERITAGE CONSERVATION 

❑ EXTRACTION OF BIOACTIVE 

MOLECULES

❑ FUNCTIONAL  HYBRID 

ORGANIC AND INORGANIC 

MATERIALS FOR HIGH-TECH 

TEXILE; ENVIRONMENTAL 

REMEDIATION



Greetings from Sicily and from Palermo!!
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