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ermal valorization of sewage sludge

Hydrothermal
Carbonization (HTC)

Thermal technologies

Firstly described by Friedrich Bergius in
1913.

Incineration

Pyrolysis Rediscovered for biomass applications by
Max Planck Institute of Colloids and
D Interfaces (Potsdam, Germany)
Gasification (Antonietti and Titirici, 2006).

Hyd rothermal 15t International Symposium on Hydrothermal
Carbonization Carbonization. April 2017. Queen Mary University of
London.




Pyrolysis Gasification Hydrothermal

Carbonization
Temperature (2C) 400-800  600-900 180 - 300
Time 5min-24h 10-20s 5 min-24h
Solid 25-35 <10 45 - 70
Yield (%) Liquid 20 - 30 <5 5-25
Gas 25-35 > 85 5-25
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Valorization of sewage sludge by HTC to obtain a
hydrochar, which can be used as energy source (solid
fuel) and/or activated carbon precursor.

Air activation of hydrochars has been studied in order to
achieve materials with potential applications as adsorbent
or catalytic support, among others.

Holding Time: 0.5-4h Air: 100 NmL/min
Heating Rate: 3 °C/min Heating Rate: 10 °C/min




Fixed Volatile Elemental composition (%)
Yield Ash
Sample Carbon Matter
(%) (%) C H S N o]
(%) (%) A~
DSS - 12.7 13.7 73.6 41.5 6.0 07 6.8 313
140°C-2.3 h 59.7 12.0 15.5 72.5 39.6 6.1 03 56 329
152°C-1h 57.6 11.5 15.0 73.5 40.6 63 04 59 317
152 °C-3.5h 62.3 11.1 17.1 71.8 40.1 59 0.2 52 313
180°C-0.5h 485 8.1 16.4 75.5 40.4 6.2 03 56 311
180°C-2.3h 49.1 13.6 19.3 67.2 40.7 58 0.2 46 295
180°C-4h 46.2 15.5 18.7 65.8 42.7 56 0.2 50 27.7
208°C-1h 40.3 14.9 19.7 65.4 43.1 58 0.2 46 265
208°C-3.5h 36.0 15.4 21.3 63.3 43.6 55 03 45 249
220°C-2.3h 35.3 15.8 22.8 61.3 41.5 53 0.2 41 261
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H/C atomic ratio
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Conductivity CcoD TOC TN
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Ingelia, S.L. Naquera (Valencia)
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9000 kg
sewage
sludge,
80%
moisture

NEWAPP Project (www.newapp-project.eu/es)

Thermal energy: 14,8 GJ
1,6 GJ/ton of sludge
(in continous operation, heat
consumption will be reduced)
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624 kg hydrochar, '
30% moisture
HHV: 18 MJ/kg
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1 kg process gas emission

140 kg separated
inert material
25% moisture
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