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In the modern western society, there is a widespuse of disposable nonwoven wipes as personalusgemold
care products. While this kind of products can itje@ase the daily life, there is a severe problelated to how
these materials are disposed of. Particularly, whesmed down the toilets, nonwoven wipes are kntwoause
sewer blockages and damages to wastewater treatsystems, and they contribute to the microplastics
pollution of oceans through their release as waatiewreatment plants (WWTP) effluents (Briairal., 2020).

Nonwoven fabrics are composed of (modified) cellel combined with plastics such as polyvinyl
alcohol, polypropylene or polyester (Pantaal., 2018). The cellulosic fraction could be suscdeptibf
valorisation through transformation into other \alle products such as the biofuel bioethanol. A room
accepted route to transform cellulosic biomass lim@thanol includes the release of simple sugaenzymatic
hydrolysis of the carbohydrates and subsequentegietation to ethanol. This process usually requsoese type
of pretreatment or conditioning of the biomassroréase the accessibility of enzymes to the bioraadsto
maximize the concentration of sugars (and so, elhavith a view to reduce distillation costs in tlast part of
the industrial process.

WWTP cellulosic rejections were collected by Arktetropolitana de Barcelona (AMB) from the
wastewater treatment plant of El Besos (BarceloSamples were managed, pre-treated and steriliged b
PERSEO Biotechnology and then sent to CIEMAT whey were characterized upon arrival and then kept
frozen until used.

The material received was very heterogeneous tineas difficult to visually identify the content;
therefore, an exhaustive characterization of tlwavhste was intended in order to gather as much leums
about the sample as possible. Characterization WTW cellulosic rejections in terms of moisture andin
structural components was made following NREL's |zl procedures LAP NREL/TP-510-42618, 42621,
42622 and 42623. Total Kjeldahl Nitrogen was detreah by the standard method APHA-AWWARK 4500
and pH of the sample was measured following the Bfeghod 9045D for soil and waste. Ultimate analgsid
major elements in ash of the sample were donewvillp the 1ISO 1648 method for C, H and N, the Euampe
Standard EN 15289 for chlorine and sulfur, and Hueopean Standard EN 15290 for inorganic elements i
biomass ash. A summary of the determined main coemus are found in Table 1 below.

Table 1. Summary of main components of WWTP cedligloejections in dry weight basis (dwb), means of
triplicates and standard deviation.

Component (% dry weight basis)
Extractives 17.75+ 1.17
Glucan 25.82+ 0.50
Hemicellulose 4.65+ 0.13
Acid insoluble residue 38.54+ 0.88
Ash 7.55+0.15

Total Kjeldahl Nitrogen 1.35+ 0.03




After characterization, a tentative enzymatic loygkis (EH) of the biowaste as it was received was
carried out at laboratory conditions (5% w/w salidS FPU/g dry matter, 150 rpm, 50°C) with a conuiadr
cellulolytic cocktail (Cellulase blend, SIGMA-ALDRH, Co.) to assess the ethanol potential of theeated
waste. The EH yield with respect to glucose wasiadd0% of theoretical, which means an estimatbdrnet
potential of 167 L/tn dry feedstock calculated gsiihe stoichiometric coefficient of 0.51.

Despite the high accessibility of cellulose inreated WWTP cellulosic rejections (around 90% of
glucan was easily converted to glucose), the radbtilow glucan concentration of the raw substrgé%)
makes it advisable to try to concentrate it to éase the sugars concentration in the fermentatem Fhus,
hydrothermal pre-treatment at different conditiovess investigated to this purpose. Steam exploss) pre-
treatment at temperatures of 150 or 190°C anddifot water (LWH) at 120-130°C, both acid-catalysedot,
were the methods tested.
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Figure 1. Glucan content and EH yield with respectglucose (%) of the pre-treated WWTP cellulosic
rejections at different conditions: AA-BB-CC-DD. AAype of hydrothermal pre-treatment (SE or LHWB:B
temperature (in °C); CC: amount of sulfuric acidrfig/g dry matter); DD: time (in min).

Although some sugar concentration was achievethese pre-treatments, the EH yields were lower in
the pre-treated materials than in the untreated WW@llulosic rejections (Figure 1). After calcutagithe mass
balances, the estimated ethanol potential waslalger for the pre-treated substrates, except fertHW at
130°C with 20 mg acid/g dry matter and 40 min, Whieas 177 L ethanol/tn dry material, but the imgnment
achieved was minor in comparison to the costswioaild be incurred by the pre-treatment.
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