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1. Introduction – The biomass pyrolysis bio-oil present an aqueous fraction (AFB) very difficult to 

recover or valorize because of its high water-content (80-90 %) and complex composition in water-

soluble organic matter, including, among others, cellulose derivatives (levoglucosan, furfural, etc.), 

ketones, alcohols, and acids [1]. For these reasons, AFB is often considered as a wastewater stream. 

Aqueous-phase reforming (APR) has been proposed as a promising technology for hydrogen production 

with lower operating cost than steam reforming because the process takes place at relatively mild 

operating conditions (200-240 oC, 10-30 bar) in the water liquid phase, and CO is not present in gas 

product stream [2]. Best catalytic performance has been observed for Pt, but also Pt-based bimetallic 

catalysts have been explored with promising results for second metals such as Re, Mn, Fe, Pd and Ni in 

the APR of sugars and alcohols [3,4]. This work evaluates the catalytic performance of different 

bimetallic/carbon catalyst in the APR of levoglucosan, selected here as AFB model compound, with the 

target of both producing hydrogen and removing organic content from wastewater. Produced hydrogen 

can be considered as green since biomass is the AFB source. 

 

2. Experimental - The APR experiments were carried out in a batch reactor (BR25, Berghoff) at 220°C, 

15-20 bar and using a levoglucosan water solution 1%wt as feedstock. A 3%wPt/ENSACO250 catalyst 

was used as reference while 5 different Pt-based bimetallic active phases, home-made by incipient 

wetness impregnation method, were evaluated: Pt-Re, Pt-Mn, Pt-Fe, Pt-N and Pt-Pd. In all cases, total 

metal content of 3%w, carbon black ENSACO250 as support and catalyst-to-solution ratio of 0.15g-to-

15mL were maintained. Catalytic performance was evaluated through organic matter removal as Total 

Organic Carbon conversion (XTOC), carbon-to-gas 

yield (CCgas) and production of hydrogen and 

alkanes (methane, ethane and propane). 

 

3. Results and Discussion - As shown in Figure 1, 

similar XTOC values were obtained for Pt, Pt-Mn 

and Pt-Pd catalysts (around 80%), but higher CCgas 

(40%) was achieved with Pt. In addition, Pt-Mn 

catalyst showed the highest hydrogen (45 

mmol/gTOC) and alkanes yield. The production of 

individual alkanes was below 5 mmol/gTOC. These 

yield results are similar or higher than those reported 

using the same catalysts with other substrates that are 

considered as more favourable for APR [3]. 

 

4. Conclusions - Bimetallic Pt-Mn/ENSACO250 

catalyst allows the valorization of aqueous fraction of 

pyrolysis bio-oil through green hydrogen production 

with high yields and high conversion of organic 

matter. 
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Figure 1. a) XTOC, CCgas and b) H2, CO2 and 

alkanes production for different catalysts. 
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