10t International Conference oni Sustainable; Solid Waste

Management

Valorization of process water from hydrothermal
carbonization of biomass waste by UASB reactors

R.P. Ipialest2, A.F. Mohedano?, G. Lelli{, A. Sarrion?, E. Diaz!, E. Diaz-Portuondo?, M.A. de la Rubia
1Chemical Engineering Department, Universidad Autonoma de Madrid, 28049, Spain
2Arquimea-Agrotech, Collado Villalba, Madrid, 28400, Spain
3Sapienza Universita di Roma, Roma, 00185, Italy

Corresponding author email: pipiales@arguimea.com
s = Ay e ‘.'f‘;,

-

% ARQUIMEA d
IQUAM ’.:. LHTCs:Tf:i :.IEU PassiogoyTechnolg% " A k\ T E z U A L u E

-------------------------



Hydrothermal carbonization
(HTC)

] Hydrochar (HC)
Animal

manure,/ . .

T

Organic
compounds
Nutrients (N, P)

Thermochemical process
T =180 - 250 °C
t=5-240 min
Autogenous pressure
> 40% moisture content



HTC reactions
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Hydrochar applications
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Process water a waste or resource?
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Feedstock characteristics

Swine manure (SM) Food waste (FW)
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Experimental procedure
Hydrochar (HC)

Swine manure (SM)
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HC-SM

Process water (PW)



Anaerobic digestion

Biochemical methane potential test
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Anaerobic digestion
Upflow anaerobic sludge blanket (UASB) reactor
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Hydrochar characteristics

Food waste (FW

Swine manure (SM)

\

HHV > 17 MJ kg!
N<3wt.%
S < 0.5wt.%
Ash < 10 wt.%
Volatile matter < 75 wt.%

HHV < 17 MJ kg-?

Ash > 10 wt.%
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17225-8
Iso Solid biofuels
N4/

specifications



Process water characteristics

PW-SM PW-FW
o pH 8103 43%02 |
| Tcob(gll) 27811 152.1+2.4 |
L TOC(elM. . A7%01 364406 |
TVFA (g acetic acid L?) 10 iOO 5.3+0.3
TKN (g L) 175002 3.1+0.2
P-PO, (mg L?) 91.4+2.4 203.1+2.4

C/N ratio s 2.7 11.7
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GC/MS: Process water
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Biochemical methane potential
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Biochemical methane potential
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Methane yield and SCOD removal
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PW-SM
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PW-FW
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Process water rich in soluble organic compounds

PW-SM PW-FW
TCOD (g L) 27.8+1.1 152.1+2.4
TOC (g LY 4.7+0.1 36.4+0.6

BMP shows high methane production and organic
matter removal for process water

PW-SM PW-FW
220 mL CH, g"1COD, ;.4
459% COD removal




UASB is suitable option to valorize process water
from HTC

PW-SM PW-FW

160 mL CH, g 1COD. 4.4
70% COD removal

HRT =24 h
VS
40 d in BMP analysis

Process water characteristics




Suitable way to remove emerging pollutants




Acknowledgements

Authors greatly appreciate funding from Spain’s MINECO (PID2019-108445RB-100, PDC2021-120755-100), Madrid
Regional Government (Project S2018/EMT-4344) and Grupo Kerbest company. R.P. Ipiales acknowledges
financial support from Community of Madrid (IND2019/AMB-17092) and Arquimea-Agrotech Company.

AR U IMEA / Universidad
Passion for Technology Autonoma de Madrid
" A k TE 552555!?25)3;'; IQUAM ’.’.. FACULTAD DE
: @ LA WERS1A0 4L GHUMS SE MAJKID

Dsgartamantc 4% Ingsnmnas Suimecs

Questions?

Surrender is not an option



ARQUIMEA Waste2Value

ARQUIMEA WAOTE

Passion for Technology
Think big



10t International Conference oni Sustainable; Solid Waste

Management

Valorization of process water from hydrothermal
carbonization of biomass waste by UASB reactors

R.P. Ipialest2, A.F. Mohedano?, G. Lelli{, A. Sarrion?, E. Diaz!, E. Diaz-Portuondo?, M.A. de la Rubia
1Chemical Engineering Department, Universidad Autonoma de Madrid, 28049, Spain
2Arquimea-Agrotech, Collado Villalba, Madrid, 28400, Spain
3Sapienza Universita di Roma, Roma, 00185, Italy

Corresponding author email: pipiales@arguimea.com
s = Ay e ‘.'f‘;,

-

% ARQUIMEA d
IQUAM ’.:. LHTCs:Tf:i :.IEU PassiogoyTechnolg% " A k\ T E z U A L u E

-------------------------



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 14
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

