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The ReFil project (PRIN MUR, Italy) aims to valorise sewage scum separated by flotation in the primary 
stage of municipal wastewater treatment plants (WWTP). Due to its origin and composition (45% 
grease and 26% cellulose-hemicellulose), it could represent a raw material for producing biofuels. 
While the grease is employable for biodiesel production, the cellulose/hemicellulose fraction could be 
used for producing sugar-rich liquor via enzymatic saccharification. Despite these sugars may serve as 
substrate for bioethanol production, new alternative valorisation approaches are being investigated 
due to the high energy consumption of ethanol distillation (spending 22% of its combustion energy) 
whose feasibility relies only on an economy of scale. In such a scenario, transporting sugar-rich liquor 
to large centralized ethanol production plants would be necessary. However, this approach may not 
be economically sustainable, especially when considering the multitude of WWTP spread across large 
territories. Therefore, this work investigates the feasibility of fermenting a sugar-rich liquor for 
hexanoic acid production by employing an anaerobic mixed culture system. A pseudo-continuous 
bioreactor (8-L) was used for producing carboxylic acids (CAs) under acidogenic fermentation 
conditions (12 days of HRT, 37°C). It was inoculated (10% v/v) with a digestate arising from a 
commercial anaerobic digester and is being fed with a laboratory prepared glucose-rich solution 
mimicking the actual liquor. After achieving process stability with high CAs and no methane 
productions, the bioreactor will be fed with the actual liquor. Moreover, experiments will be dedicated 
to screening best operational conditions for maximising hexanoic acid production.
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2- PREMISES & PREVIOUS WORKS

 While grease is employable for biodiesel production, the cellulose/hemicellulose fraction could be used for producing sugar-rich liquor via enzymatic saccharification.

 New alternative valorisation approaches for non-edible sugars are being investigated due to the high energy consumption on bioethanol production (distillation spends 22% of its combustion

energy) whose feasibility relies only on an economy of scale which requires transporting the sugar-rich liquor from the many WWTPs to large centralized ethanol production plants would be

necessary (i.e. increasing environmental and economic costs).

 This work investigates the feasibility of fermenting a sugar-rich liquor for hexanoic acid production by employing an anaerobic mixed culture system

VALORISATION OF WASTEWATER TREATMENT 
SEWAGE SCUM THROUGH THE PRODUCTION OF 

BIOFUELS

1- MAIN RESEARCH GOAL: a biorefinery for the valorisation of sewage scum
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Assignment Decree No. 961 adopted on 30/06/2023 by MUR.
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3- PRELIMINARY RESULTS

 Ethanol can be upgraded into highly concentrated hexanoic acid (C6; 87 % purity)

 Preliminary costs estimation indicated that such process results potentially competitive with the C6
market.

 The highly concentrated C6 was assessed for the first time as a reagent and as a fermentation
substrate

 Positive effects of bio-additive on Diesel engine were: reduction of CO 

and soot emissions (up to 40% when compared with Diesel alone)

 1-hexanol + hexyl hexanoate + Diesel blends could remarkably improve the

quality of combustion in Diesel engines, highlighting the possibility of obtaining

such oxygenated bio-additives through fully sustainable and tunable conversion

processes.

3.2- Selected chain elongating microbial consortium with
same performance in batch tests as pure culture.

3.4- An ad-hoc microbial consortium is being selected in
pseudo continuous culture system by using an inoculum
from a commercial anaerobic digestor and a laboratory
prepared solution simulating the sugar rich broth.

3.3- Despite the ethanol elongating microbial
consortium good performance, it does not
produce hexanoic acid from sugar rich stream

3.1- Selection & maintenance of EtOH chain elongating
microbial consortium by using pseudo continuous culture
system, following previous work

Mixed culture Pure culture (San-Valero et al 2019)

3.5- Outlook:

 Microbial consortium (sugar
specific) will be selected,
tested and operational
parameters optimised

 Idem for microbial consortium
for glycerol

 Down-stream process is also
being considered


