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Background

.\ 47 % composting
and recycling

28% energy
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2.2-108t MSW year!
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Hydrothermal carbonization (HTC)

Hydrochar Energy production

Struvite

T =180- 250 °C
t =5 — 240 min CO, + CH,
Autogenerated pressure ,\’ s
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Hydrothermal carbonization (HTC)

Process water
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Biomass 1
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Characterization of urban pruning waste (UPW)

Characteristics UPW
Moisture (%) 48 +0.2 |
C (%) 469+ 1.1
H (%) 6.1 £ 0.4
N (%) 0.9+0.1
S (%) 04+02%
Urban Pruning Waste (UPW) O™ (%) 40604
Volatile matter (d.b.%6) 765+ 0.1 X
Ash (d.b.%0) 51+0.1
‘ Fixed carbon (d.b.%0) 18.4+£0.1
HHV (MJ kgt) 19.7+0.1
H/C 1.55
O/C 0.65
NPK 0.9/0.1/0.5
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Methods

Hydrochar (HC)
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HC180, HC210, HC 230

Urban Pruning Waste (UPW)

T =180 — 210 — 230 °C ” Process water (PW)

t =60 min =

PW180, PW210, PW 230

-

B
UPW (20% weight) + H,0 (80% weight) i x M Universidad Auténoma

de Madrid



8th International Conference on Sustainable Solid Waste Management

@' <% i
' o



8th International Conference on Sustainable Solid Waste Management

Em% HCyield =% C -=% Energyyield & HHV

100 - - 25
22 IS01 7225
Iso Graded thermally
NS/ treated and densified
biomass fuels
S 80 - - 20
% UPW HC180 HC210 HC230
©
'S &  HHV>17MJkgt ' ' '
3> 60 4 | 15 2 _ % % % M
S g Nitrogen < 3%
(0 — <
- - E Sulfur < 0.5%
LI§; 40 - % - 10 = \Volatile matter < 75%
. —
o —
£ — |
§ - = B
0 - 0

Universidad Autonoma
de Madrid

UPw HC180 HC210 HC230 11 ,x'



Nitrogen and Sulfur content
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Thermogravimetric and differential TG profiles
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Thermogravimetric and differential TG profiles
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Process water characterization

PW180  PW210  PW230
pH 35+01 34+01 3501
COD(gL1) 51.1+13 393+05 449+24
TOC(gL?Y) 21.1+0.1 17.0+01 18.4+0.1
TVFA(QL?Y) 15+00 09+00 0.2%0.0
TS(gL?Y) 30703 193+03 21.6+04
VS(gL1) 27.0+04 16.1+02 185+0.3

120 mL

Biochemical methane potential
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159 VS L! granular
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Biochemical methane potential
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Biochemical methane potential
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Biochemical methane potential

Cumulative methane yield 2 ol
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Biochemical methane potential
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Energy synergy

Energy recovery
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HTC + AD process
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Energy balance

Energy Input (KWh 1Tlfeedstock) (Iir\]/(\a;;.]g}tl_lOUtpu;
feedstock Il (% )
HTC . Thermal : Total Ener Ener Total
reactor Dewatering dry Pelletizer Pump input. Hng CHgy output
HTC180 364 8 82 9 [ 469 |, 1008 79 ;1086 ; 56
HTC210 905 9 65 7 13 ;599 1 921 128 , 1048 41
HTC230 462 9 63 7 14 1555 ! 930 152 11082 ! 48
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Conclusions

Hydrochar

— Higher energy densification

— Better physical and chemical properties

— Higher combustion reactivity and behavior

— Fulfill the requirements for energy
production at industrial level

Process water

I— Higher organic carbon content

Anaerobic digestion

— Higher methane potential yield

Higher organic removal in PW
at lower temperatures



Conclusions
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