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Chemicals pathway from wastes

Organic wastes to Biopolymers
(PHA)

CO2 utilization to methanol

production

Challenge of green hydrogen
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CHEMICALS PATHWAY FROM WASTES

Waste feedstock can be converted into SYNGAS to be used as BUILDING BLOCK
for the synthesis of chemicals and fuels. A premium on final end product
may be recognized.

—==9C---3C--C---3C---C---»

HT Gasification Syngas Syngas Syngas
Cleaning purification conditioning

-E. Antonetti, G. laquaniello, A. Salladini, L. Spadacini, S. Perathoner, G. Centi, (2016), Waste-to-chemicals for a circular economy: the case of urea
production (waste-to-urea). ChemSusChem, https://doi.org/10.1002/cssc.201601555

G. laquaniello, G. Centi, A. Salladini, E. Palo, S. Perathoner, L. Spadacini, (2017), Waste-to-methanol: Process and economics assessment.
Bioresource Technology 243, 611-619.
G. laquaniello, G. Centi, A. Salladini, E. Palo, S. Perathoner, (2018), Waste to Chemicals for a Circular Economy. Chemistry a European Journal, 24,
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11831 - 11839. DOI: 10.1002/chem.201802903.
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ORGANIC WASTES TO BIOPOLYMERS (PHA)

Organic waste

Urban waste waters

BIOPOLYMER

l Biomass

AN 4%
.3 kl 'pjl

Aerobic-ferfiilentation

BACTERIA CONSORTIUM GROWN IN XENIC (NO STERIL) CONDITIONS IS ABLE TO CONVERT ORGANIC
CARBON IN BIO-DEGRADABLE POLYMER READY TO BE PROCESSED FOR PACKAGING.

F. Valentino, and otheers “Novel routes for urban bio-waste management: a combined acidic fermentation and anaerobic digestion process for platform chemicals and biogas production. J. of
cleaner production, 220 (2019), 368-375.
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F. Valentino, M. Gottardo, F. Micolucci, P. Pavan, D. Bolzonella, Organic Fraction of Municipal Solid Waste Recovery by Conversioninto Added/Value Polyhydroxyalkanoates and Biogas. ACS
Sustainable Chem. Eng. 2018, 6, 16375 — 16385.




CO2 UTILIZATION TO METHANOL PRODUCTION

flue gas
. ABSORBER
amine SYSTEM to stack
vent
9 G, PN | o
H,O H, | ' METHANOL § CH,OH
—»| ELECTROLYZER » RWGS REACTOR SYNTHESIS :
l : SECTION
7
H,O

electrical  —m——0— T TTTTTTTTETTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

OTHER energy
RENEWABLE > DAM
SOURCES

— e

Capacity 5 000 080°C (4080 t) per year from 18 t/d CO,
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G.laquaniello and otheers “Economics of CO2 utilization: a critical analysis “ Journal: Frontiers in Energy Research, section Carbon Capture, Storage, and Utilization-2020
Barbato, L., Centi, G., laquaniello, G., Mangiapane, A., Perathoner, S. (2014) Trading Renewable Energy by using CO,: An Effective Option to Mitigate Climate Change and Increase the use of
Renewable Energy Sources, Energy Techn., 2, 453-461.




CHALLENGE OF GREEN HYDROGEN

Cost today Cost by 2030 Cost after 2030+
$1,00 -$ 1,75 per kg H2 $2,20 - $ 3,80 per kg H2 $1,60 - $ 4,00 per kg H2

Steam Methane Reformation

Electric Steam Methane Water electrolysis using
Reformation with Carbon renewable enrgy, such as wind
Capture and mineralization and solar
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- G. laquaniello, E. Palo, A. Salladini, (2020), An Overview of Today’s Industrial Processes to Make Hydrogen and future developments’trend. Under publication.




THANK YOU

GAETANO IAQUANIELLO

Email: g.iaguaniello @kt-met.it
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NextChem S.p.A.

Registered Office:
Via di Vannina 88/94
00156 Rome - Italy

P +39 06 9356771
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