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1. Introduction – Aqueous fraction present in biomass pyrolysis bio-oils (AFB) can be considered as a 

wastewater stream for which, currently, there is not a satisfactory valorization alternative due to its high 

water-content (80-90 %) and complex composition in organic compounds [1]. The feasibility of this 

stream treatment for organic matter removal combined with the production of hydrogen and/or alkanes by 

aqueous-phase reforming (APR) is evaluated in this work [2]. 

 

2. Experimental - Among the large number of compounds that can be present in AFB, the most common 

are levoglucosan (LV), hydroxyacetone (HA), furfural (FF) and acetic acid (AA), which have been used 

as representative compounds of the fraction studied. These model compounds were individually tested in 

APR (batch mode), using a catalyst with 3%w Pt supported on carbon black ENSACO250 and 4 h of 

reaction time, studying the influence of operating temperature (175-220 oC) and organic matter (OM) 

concentration (1 and 5 %w) on Total Organic Carbon conversion (XTOC), carbon yield to gas product 

(CCgas) and selectivity to H2 and alkanes. 

 

3. Results and Discussion - Best results were obtained at 

220oC and 1%w OM, showing a marked decrease in substrate 

conversion and gases production at lower temperatures and 

higher OM concentrations. As depicted in Figure 1a, at these 

conditions, almost complete conversion of TOC was observed 

for LV and FF (90 and 95 %, respectively), while more 

modest results were found for HA (80%) and AA (65%). 

Opposite results were found for CCgas (around 45% for LV 

and 55% for FF), but close to 60 and 70 % for HA and AA, 

respectively. Regarding gas production (Figure 1b), no CO 

was detected, indicating the complete displacement of water 

gas shift equilibrium. Very low H2 production was achieved 

for FF and AA, probably due to in-situ H2 consumption in 

hydrogenation side reactions which are responsible of alkane 

production (specially for AA), while HA led to a remarkable 

value of 52 mmol/gTOCo, suggesting that AFBs with high 

content of this compound will be the most interesting for 

valorization through APR. In addition, noticeable methane 

production was found for HA and AA (18 and 30 

mmol/gTOCo). The results obtained for HA and LV are 

similar or higher to those reported for typical APR substrates 

(sugar polyols, glycerol, glucose, etc.) in whose APR reaction 

mechanisms are these model compounds involved [3]. 

 

4. Conclusions - The obtained results are similar or even better to those reported for other typical 

substrates for APR, such us sugars, polyols, etc. Therefore, this fraction constitutes a very promising 

option for bio-hydrogen production by APR. 
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Figure 1. a) XTOC, CCgas and b) H2, CO2 and 

alkanes production. 
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