Pretreatment of wool based textile wastes for
enhanced biogas production
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Objectives

Results
Table.1. Protein Solubilization degree of textile waste 1
(TW1)

Conclusions
Table.2. Protein Solubilization degree of textile waste 2
(TW2)

Thermo- Enzymatic pretreatment with
different enzyme loads successfully
increased the protein degradation of
textile wastes prior to anaerobic
digestion.
The best methane yield corresponding
to 85% of the theoretically expectated
yield was obtained from WT1.
The combined treatments were leading
to methane yields of 0.33-0.43 Nm3/kg
VS, and 0.21-0.26 Nm3/kg VS, for TW1
and TW2, respectively.
Similar treatment conditions resulted
in lower methane yield for TW2
probably due the presence of kermel
as an inhibitory factor.

Wool is a keratin rich animal fibre which
is commonly used in fabrics. However, the
disposal of the increasing volume of
keratin based textile waste is becoming an
environmental problem.

Figure.1. Methane yield of (TW1) after pretreatment in
different conditions

But because of the compact structure of
keratins the biodegrability is very low,
therefore, a suitable pretreatment is
needed.

Procedure

Remarks
TW1: 70% protein + 30% polyamide (PA)

This waste has a high capability to be used
as a substrate for biogas production.

Figure.2. Methane yield of (TW2) after pretreatment in
different conditions

TW2 : 70% protein, 18% PA + 12% kermel
flame retardant
Thermal treatment at 120°C for 10 min
Enzymatic treatment with different
enzyme loads (10 µl/ml, 20µl/ml or
40µl/ml) in 0, 2 and 8h.

Thermal treatment alone increased
the methane yield to 40% of the
theoretical yield for proteins in case of
TW1, while it did not have a
significant effect on degradation of
TW2.

Thermo- enzymatic treatment:
Thermal treatment followed by
addition of enzyme (10 µl/ml, 20µl/ml
or 40µl/ml) within (0, 2 and 8h).
Soluble protein concentration was
measured by the Lowry method after
treatment process.
Methane production was evaluated by
GC .

Samples were grinded into approximately
2 mm particle size
Pretreatment carried
different conditions.
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Batch anaerobic digestion was carried out
at thermophilic conditions (55 °C) in 118 ml
serum bottles. The organic loading was 6g
VS/l.
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