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1. Introduction – Aqueous fraction of bio-oils (AFB) is a stream of very difficult valorization due to its 

high moisture content (80-90 %) and variable composition in water-soluble compounds, which constitutes 

a drawback to complete biomass exploitation through pyrolysis process [1]. Aqueous-phase reforming 

(APR) is an interesting alternative for AFB valorization, allowing for production of a gas stream rich in 

H2 and/or light alkanes [2]. 

 

2. Experimental - Aqueous fraction of bio-oils 

(AFB) is a stream of very difficult valorization due 

to its high moisture content (80-90 %) and variable 

composition in water-soluble compounds, which 

constitutes a drawback to complete biomass 

exploitation through pyrolysis process [1]. Aqueous-

phase reforming (APR) is an interesting alternative 

for AFB valorization, allowing for production of a 

gas stream rich in H2 and/or light alkanes [2]. 

 

3. Results and Discussion - As can be observed in 

Figure 1a, an increase of pH showed a negative 

influence on both substrate conversion (TOC and 

CCgas) and H2 production. For that reason, the rest 

of AFB compositions were studied at pH 4. TOC 

conversion reached 60-80% for all the AFBs 

studied. The highest values were obtained for M3 

and M4, which are the most complex AFBs, since 

they included minor components such as formic acid 

and methanol. No important variations were found 

for CCgas, showing values between 40 and 50 %. 

Figure 1b depicts gas production per unit of initial 

TOC, showing a high influence of AFB 

composition, even for those components in low 

concentration. No CO was detected for any of the 

tested AFBs, suggesting the complete displacement 

of water gas shift equilibrium. As can be observed, 

the highest hydrogen production was observed when 

M3 and M4 were used, reaching maximum values as 

high as 35-40 mmol/gTOCo. These production 

values are higher than those obtained using other substrates considered as more favourable for APR [3]. 

 

4. Conclusions - The valorization of AFB by APR is feasible, accomplishing both hydrogen production 

and organic matter conversion. Better performance is achieved for AFBs with high concentration of 

hydroxyacetone. 
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Figure 1. a) XTOC, CCgas and b) gas 

components production for different AFB 

compositions. 
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Table 1. Composition of AFBs tested for APR feed (%wt, 

1%wt total organic matter) 
 

 LV AA HA FF FA MT 

EQ 0.25 0.25 0.25 0.25   

PR 0.50 0.25 0.20 0.05   

M1 0.36 0.36 0.16 0.11   
M2 0.57 0.39 0.01 0.03   

M3 0.50 0.20 0.20 0.05 0.05  

M4 0.50 0.20 0.04 0.04 0.04 0.02 

 


