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Characteristics UPW
Moisture (%) 4,76 £0.2
C (%) 469+ 1.1
H (%) 6.1 £ 0.4
N (%) 09+0.1
S (%) 04+0.2
O* (%) 40.6 £0.1
Volatile matter (d.b.%o) 76.5+0.1
. Ash (d.b.%0) 51+01
Urban Prunmg Waste Fixed carbon (d.b.%) 18.4+0.1
HHV (MJ kg?) 19.7+0.1
‘ H/C 1.55
o/C 0.65
NPK 0.9/0.1/0.5
Ca (mg g?) 10.13
Al (mg g}) 0.12
Na (mg g?) 0.03
Mg (mg g*) 0.77
Fe (mg g™}) 0.10
K (mg g?) 4.86

P(mgg?) 0.93
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Materials and methods

HTC reactor Anaerobic digestion ~ Thermogravimetric
analysis (TGA)
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Energy and elemental analysis
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Energy and elemental analysis
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Nitrogen and Sulfur content
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Proximal analysis
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Thermogravimetric and differential TG profiles
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Thermogravimetric and differential TG profiles
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Process water characteristics Biomethane potential test
PW180  PW210  PW230 _
pH 3501 34+01 35+01 159 VS L1 granular
COD(gL?1) 51.1+13 39.3+05 449+24 ISR=2 — anaerobic sludge
TOC(gLY) 211401 17.0+£01 18401
TAGV (L) 15+00 09+00 0200 7.59 VS L™! substrate

—

TS(gLY) 307+03 193+03 21.6+04
VS(gLY)  27.0+04 161+02 185403
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v pH (7.5-7.8)

v Alkalinity (> 2.5 g CaCO, L) - Adequate for the AD Process

v" Total ammonia nitrogen (1700 mg L-'< inhibition values)
Time-course of total soluble chemical oxygen demand (COD) and volatile fatty acids (VFA)
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Cumulative methane yield
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Recalcitrant compounds
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Conclusions

v" The HC presents better physicochemical properties than the raw material like higher carbon content (50 — 57%), HHV
values (21 — 25 MJ kg™?) and low ash (< 5%), nitrogen (< 1.3%) and sulfur (< 0.2%).

v The HCs show high stability that together with low ash content prevent fouling and slagging in the boilers.

v' The AD of the PW at low temperatures have higher organic matter elimination yields (up to 65%), while the higher
temperatures affect negatively the removal of organic compound due the high recalcitrant organic compounds content.

v The energy balance shows the possibility of integrating these two processes with high energy recovery yields (91 — 94%).

v The energy obtain for the combustion of HCs and methane is 3 times greater than the energy required to carry out the
entire proposed process

v Coupling thermochemical and biological processes (HTC + AD) could open new avenues to produce renewable energy
with higher energy recovery's and higher organic matter removal and promote the development of a circular economy with
zero waste.
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