
Integral valorization of agricultural waste by hydrothermal co-carbonization 

Figure 1. Energy characteristics of HC obtained in HTC of GPW, SM and co-HTC of GPW:SM

Figure 2. Analysis of solid recovered from PW

Figure 3. Cumulative methane production
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The co-HTC promoted the swine manure P

solubilisation up to 75%, while the plain HTC of SM

only 15% was solubilized to the PW
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Hydrochar from co-HTC present suitable 

characteristics: 

• Higher heating value: 18 – 21 MJ/kg

• N: 1.5 – 2.3 %

• S: < 0.2 % 

• Volatile matter: 60 – 70 % 

to be used as a source of energy without any 

restriction  according to ISO/TS 17225-8 (2016).

The structure of the recovered solid presents peaks

belonging to struvite, apatite, and hydroxyapatite.

The solid recovered from PW-3:1 presented a high

nutrient content (NPK 2.1/7.8/2.1) and low content

of heavy metals.
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Anaerobic digestion of PW reached methane

production between 230 – 330 mL CH4 g-1 CODadded

and organic matter removal of 30 – 65%.

Use as biofertilizer

Heavy Metals mg/kg

Cd 0.4

Cr 5.2

Cu 8.0

Ni 3.2

Pb 3.2

Zn 348.9

Ultimate analysis (%) 

C 7.3

H 2.49

N 2.13

S 0.14

Mineral g/kg

Al 0.5

Ca 7.8

Fe 0.2

K 20.7

Mg 101.2

Na 13.8

P 77.9
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