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ABSTRACT

The transition towards a low-carbon energy landscape requires the development of
efficient and sustainable hydrogen (H2) storage technologies. Nanoporous carbons represent
promising adsorbents due to their high specific surface area, chemical stability and relatively
low production cost. At the same time, the utilization of organic waste as precursor materials
offers significant environmental and circular-economy benefits. In this work, the conversion of
common breakfast bio-waste such as spent coffee grounds, orange peels and used tea leaves
into nanoporous activated carbons is presented. The materials are synthesized through thermo-
chemical carbonization followed by chemical activation using potassium hydroxide (KOH).
This process results in highly microporous carbons with very large specific surface areas (up
to 3300 m%/g) and significant pore volumes (up to 1.6 cm?/g), which are favorable for H>
adsorption [1,2]. The materials were characterized using a combination of advanced techniques
including gas sorption analysis, scanning electron microscopy, Raman spectroscopy, X-ray
diffraction and small-angle X-ray scattering. H2 adsorption measurements performed under
cryogenic conditions (77 K) reveal excess hydrogen uptakes of up to ~6 wt.% at pressures of
30-40 bar, while total storage capacities may exceed 9 wt.% at 100 bar, depending on the pore
structure characteristics of the materials [1,2]. These results demonstrate that widely available
organic waste streams can be transformed into high-value nanoporous carbons for H> storage
applications, contributing simultaneously to waste valorization, circular economy strategies
and the advancement of clean energy technologies.
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INHEPIAHYH

H petaPaon mpog éva evepyelokd tomio youniov ekmoundv dvBpaka amortel tnv
avATTUEN OTOSOTIKMOV Kol PUOCIU®V TEXVOAOYLOV amobnkevong vopoyodvov. Ta vavoropmon
VAKE dvBpaka amoTEAOVV EAKVGTIKOVS VITOYNPLOVG TPOGPOPNTEG AOY® TNG VYNANG EOIKNG
emeavelag, g otafepdTTog Kot ToL YOUNAOD KOGTOVS Topaywyns tovs. IlapdAinia, m
a£10moiNGM 0PYOVIKAOV ATOPANTOV O TPAOTM®V VADV TPOCPEPEL GNUOVTIKE TEPIPOAAOVTIKA Kot
OWKOVOLIKO TAEOVEKTAUOTO. XTNV  TOPOLGO  €PYNCio  TAPOLCIAlETOL 1 HETOTPOTY|
BroamofAntwv  mov  mpoépyovionr omd  kabnueptvéd  LTOAEIPHOTO  TPOIVOV,  OTMG
YPNOUOTOMUEVOVS KOKKOVG KOPE, (QAOVOEG TOPTOKOAIOD KOL YPNOULOTOMUEVH (QUAA
TG00V, GE VAVOTOPMOES €vepyovg GvBpakeg péow Oeppoymuikng avBpakomoinong kot
ANIKNG evepyomoinong pe vopoieidro Tov kaiiov (KOH). H dadikacio 0donyel otn onpovpyia
LIKPOTOP®AOVG Sopnc pe oAb vymAég e1dikéc empdveleg (éog 3300 m?/g) kot onuovTikolg
dykovg mopov (éoc 1.6 cm?®/g), YapoKTNPIGTIKE TOL ELVOOVV TV TPOGSPOPNCT VSPOYOVOL
[1,2]. O yopaxTnpiopodg TV VAIKOV TPOYHOTOTOMONKE HE GLVOVAGUO TEXVIKOV OTMG
TPOGPOPNON 0EPI®MV, NAEKTPOVIKY HiKpookorio cdpwons (SEM), pacpatockomio Raman,
nepiBiaon aktvov X (XRD) kot okédaon pkpodv yoviov aktivav X (SAXS). Ot petpnoelg
TPOGPOPNoNG VOpoYOdVoL o€ Kpvoyovikég ovvOnkeg (77 K) deiyvouv o611 Tt vAkd
nTapovclalovy mepicoela mpospdenong (excess adsorption) mg mepinov 6 wt.% oe méaeig 30-
40 bar, evd 1 GLVOAKT YOPNTIKOTNTO UTopel va vrtepPaivel o 9 wt.% oe 100 bar, avdioya pe
™ dopn| TV wopwv [1,2]. Ta amoteléopato KATOOEKVOOLY OTL To OpyavIKA ProamofAinta
UTOPOVV VO LETOTPOTOVV GE DYNANG TPOSTIOEUEVNC a&iog VAVOTOP®DON DMKA Y10l EQUPLOYES
amodnkevong vIPOyYOVOL, GLUPAAAOVTOG TOVTOYPOVO, GTNV KLKAIKN OlKOvOopio Kol GTnVv
avamTuEn tEXVOLOYIDV KaBopng EVEPYELDG.
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