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Fig. 1: Comparison between noble and non-noble 
metal based catalysts

A KEY BUILDING BLOCK
FOR THE CLIMATE PROTECTION

CO2 reduction through cross-industrial cooperation between the steel, chemical and energy industries

N ICHT S I CH T BAR

L-III |Catalytic Oxygen Removal from
Synthetic Coke Oven Gas 
Fraunhofer-Institute for Environmental, Safety, and Energy Technology UMSICHT, 
Osterfelder Str. 3, 46047 Oberhausen, Germany, 
Sung Youn Suh, M. Sc. Dr.-Ing. Thomas Wiesmann, Dr.-Ing. Barbara Zeidler-Fandrich
Phone +49 208 8598-1765, sung.youn.suh@umsicht.fraunhofer.de, thomas.wiesmann@umsicht.fraunhofer.de

INTRODUCTION
The relatively high hydrogen content makes COG a valuable source of hydrogen for synthesis. For this purpose, the COG 
conditioning is essential for the downstream synthesis to sustain the recovery of CO2. 
Platinum-based catalysts have mainly been studied for oxygen removal in hydrogen excess. This study focuses on the 
capability of sulfide non-precious metal system. For the removal of oxygen from coke oven gas, the activity of the 
commercial catalyst CoMo/γ-Al2O3 was compared to the Pt/γ-Al2O3 reference catalyst.  
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Fig. 2: Sulfidation and Regeneration of the CoMo
catalyst

Fig. 4: Heterolytic dissociation of H2 followed by H2S and the two 
types of S-H groups1

Pt vs. CoMo – Preliminary Results

Fig. 3: XPS spectra of the sulfided CoMo-catalyst a) S2p b) Mo3d
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Fig. 5: Sulfur content related to
the sulfidation atmosphere

Fig. 6: TG-MS analysis of the
sulfided/regenerated CoMo-
catalyst

O2 + 2 H2 → 2 H2O vs. O2 + H2S + MxSy→ MxSOy + H2O

M = Mo, Co, Ni 

Pt/γ-Al2O3 featured the highest activity 
in the presence of 150 ppmv H2S.

The activity of the CoMo/ γ-Al2O3 
depends on the sulfidation condition 
and thus sulfidic active sites.
The sulfidation atmosphere influences
the sulfidation degree. A sulfidation
atmosphere without H2 is favored.
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INTRODUCTION
The relatively high hydrogen content makes COG a valuable source of hydrogen. For hydrogen recovery from COG and its 
application in the conversion of CO2 to valuable products, COG conditioning is essential. Platinum-based catalysts have 
mainly been studied for oxygen removal in hydrogen excess. This study focuses on the capability of the transition metal 
sulfide catalyst. For the removal of oxygen from coke oven gas, the activity of the commercial catalyst CoMo/γ-Al2O3 was 
compared to the Pt/γ-Al2O3 reference catalyst.  
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Fig. 3 XPS spectra of the sulfided CoMo-catalyst a) S2p b) Mo3d
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