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ABSTRACT: In this study, thesequential production of levulinic acid Hodrdermd pocsis

(LA) and supercapacitor electrode materials from cassava rhizome (CR)

was investigated through an integrated biorefinery process. The CR was l.
pretreated in KOH solution at 120 °C for 1 h before valorization to LA~ /%% "%

via a catalytic hydrothermal process in 0.1-0.7 M HCI solution at 150— CR poder

200 °C for 1-3 h. The maximum LA yield (19.62 wt %) was obtained

under experimental conditions of 200 °C for 1 h in 04 M HCL & .
Thereafter, the hydrochar coproduct was further converted into porous i

activated carbon (AC) for use in supercapacitor electrodes. The AC was

produced through a chemical activation process at 800 °C for 2 h using y
ZnCly and melamine as an activating agent and nitrogen source,
respectively. The best AC sample for producing electrodes was obtained A

when using a hydrochar/ZnCl,/melamine ratio of 1:3:1. This species

had the maximum specific capacitance (SC) of 192.5 and 173.0 F ¢ for

three- and two-electrode systems, respectively. Moreover, the electrode material exhibits excellent cycling stability without a
reduction in SC over 10,000 cycles at 1 A g™ current density.

KEYWORDS: building block chemical, hydrochar, activated carbon, energy-storage device, lignocellulosic biomass, agricultural waste,
hydrothermal process

https://doi.org/10.1021/acssuschemeng.1c01335

- Center of Excellence on Environmental Health and


https://pubs.acs.org/acssce
https://doi.org/10.1021/acssuschemeng.1c01335
https://pubs.acs.org/action/doSearch?action=search&AllField=Building+Block+Chemical&qsSearchArea=AllField
https://pubs.acs.org/action/doSearch?action=search&AllField=Hydrochar&qsSearchArea=AllField
https://pubs.acs.org/action/doSearch?action=search&AllField=Activated+Carbon&qsSearchArea=AllField
https://pubs.acs.org/action/doSearch?action=search&AllField=Activated+Carbon&qsSearchArea=AllField
https://pubs.acs.org/action/doSearch?action=search&AllField=Energy-storage+Device&qsSearchArea=AllField
https://pubs.acs.org/action/doSearch?action=search&AllField=Lignocellulosic+Biomass&qsSearchArea=AllField
https://pubs.acs.org/action/doSearch?action=search&AllField=Agricultural+Waste&qsSearchArea=AllField
https://pubs.acs.org/action/doSearch?action=search&AllField=Hydrothermal+Process&qsSearchArea=AllField

