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Societa AICIng

A
\ Italiana Associazione Italiana di Chimica
Divisione di per Ingegneria

Saluto dd President della Divisionedi Chimica per le Tecnologiee del
Presidented el | 6 Associazione | taliana di

Care Colleghe e Cari Colleghi,

siamo lieti di darvi il benvenutal Il Congresso della Divisione di Chimica per le Tecnologie della
Societa Chimica Italiana allaXIV edizione del Convegno Nazionale AICIng

In una rinnovate rafforzatacollaborazione strutturafea DCT e AICIng, grazie alla condivisione di
obiettivi e visioneprende il viauna importante piattaforma scientifica per esplorare l'intersezione tra
materiali e chimica, discutere gli avanzamenti delle piu recenti ricerche e il loro impatto anche nello
sviluppo di innovazione tecnologica nei settori industriale, ambientale e bmmmed

Momenb saliene del Convegnosail il conferimento della MedagliaRosario Pietropaolo
recentementestituita dala Divisione di Chimicgper le Tecnologiein memoria del Prof. Rosario
Pietropaolo La medagh € stata assegnatidla Prof.ssa Silvia LicoccjaProf.ssa Ordinaria di
Fondamenti Chimici delle Tecnologla,cui attivita di ricerca si distintaperinnovativita, originalita
e approccio interd@plinare con risultati disignificativo impatto per la comunita scientifica
nazionale ed internazionale.

Si rinnovail confermentod e | ri conosci ment o iowdrd delifréamim d al
AlICIngoper preclari meriti scient i fAssociazioeehevedd at t i
destinataria la Prof.ssa Marilena TolaReof.ssa Ordinaria di Fondamenti Chimici delle Tecnologie

gia Presidente AlICIng

Durante il Convegnodl A1 C 1 n g, inaltrie, sire momentoper commemoree la figura delProf.
Vincenzo Lorenzelli, Prof. Ordinario di Fondamenti Chimici delle Tecnologie gia Rettore
del | 6Uni v er snedico di Romappr wsmoBioado e e fondatore dell 6

Infine, coerenti con la visione comune di supportare la crescita e la formazione di giovani rigercatori
valorizzandone imerito,la Divisione di Chimica delle Tecnologed 6 Arg €ono particolarmente

lieti di dare il benvenuto ai giovani vincitori delle borse di stuiih@nziatedalla Divisionee di
premiare Dottori di Ricercavincitori dei premifinanziati da AlICIngper la migliore tesi di Dottorat

di Ricerca.

Un sentito ringraziamento va al Comitato Organizzatore Ladtedecon dedizione e passione ha reso
possibile la realizzazione di questo importante evento sciergifica t ut t i [ parteci
di un convegno ricco di stimoli e nuove prospettive.

I PresiXd&®IntPeg oDCT Pi ero Mastroril i
I PresdAd €nhtrPg odfel IRoberto Paol esse




Societa AICIng

A
\ Italiana Associazione Italiana di Chimica
Divisione di per Ingegneria

Saluto del Comitato Organizzatore

Care Colleghe e Cari Colleghi,

come Comitato Organizzatore, Vi di amo il pi %
Divisione di Chimica per | e Tec®0ll)ga ealdeXll\a C
Nazionale dell ' Associaziomna I(tAdICI amgag . di Chi mi
I numer oS i contributi scientifici p e romsenttol t i e

di organizzarain programma stimolante e riccosgiunti Nelle lectures su invito e negli speech che
saranno tenuti dai vincitori dei premi Medaglia Rosario Pietropaolo e del PremingAKzairanno
condiviseintuizioni, visioni enuove prospettive che siamo certi arricchiranno enormemente la vostra
esperienzaTutti i contributi sono pubblicatnggli atti del Convegno esclusivamente in formato
elettronco.

In questi giorni intensi di relaziondiscussioni, confrontgondivisioni e convivialita ci auguriamo
che la vostra esperienza sia proficua e memorabile.

Auguriamo a tutte e tutt:i buon | avoro e un pi

I'l Comitato Or g:e
Candida Milone
Consuel o Cel
Giuseppina Anna

Cl audi ebalmserla, | ann

Gi ovan,il eSsraindr o Si
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composites
PO4 Sal vatore Dinucl erairgisderdgpesal emmpl ex
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PO4 Paola PaoEfficient Capt ur eE xacnhda n@yn aon
Cu(-Bil 9gpi dine
PO4 Margherit Engineering of biomass: bi o]
Col ombo
PO4 Al berto BA circular approach to fl exi
PO4 Roberta DGreen gold nanoparticles f ol
PO4 Gi ovanni An i ntegrated el ectrochemic
poll uted water
PO4 Mi mi moren Advanced -lPdasdnoRo €CTs -Lfeovre | AtC
Seggi o Detection
PO4 Giuseppe Hydrochar from orange peel -\
batter tceast ad sNsu @ g HCer at i on
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PO4 Fr anchlensncaa Sustainabl e materials from
Scaramuzz devices
PO4 Tayyaba KPhotoreforming -af Ogl compeswvi
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Techni cal Document ati on Syst
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MedagliaRosarioPietropaolo
Prof.ssa Silvia LICOCCIA

La Prof.ssa Silvia Licoccia, Professore
Ordinario di Fondamenti Chimici per le
Tecnologie presso Universita degli Studi
di Roma 'Tor Vergata', € una figura di
riferimento nel campo della ricerca
scientifica, con una carriera dedicata allo
sviluppo di mateali avanzati per
I'accumulo e la conversione dell'energia.
Autrice di oltre 320 pubblicazioni, 4
brevetti e 2 libri, ha coordinato progetti
di ricerca nazionali e internazionali,
formando nuove generazioni di
ricercatori e contribuendo
all'innovazione temologica sostenibile.
La Prof.ssa Silvia Licoccia ha
collaborato con prestigiose istituzioni in
USA, Canada e UK; ha fondato e diretto
il gruppo di ricerca Materials and

Devices for Energy, ed  stata coordinatrice
riconosciuta dal MUR come prioritaria nel Piano Nazionale delle Infrastrutture. Ha rivestito il ruolo

di Esperto tecnico Scientifico per il MUR, Componente dein@ato per la Missione e Visione
Universita degli Studi di Roma 'Tor Vergata' nonchBelegato del Rettore perla Riceréad st at a
insignita del Premio AICIng 2018 per meriti scientifici, didattici e di servizio ed é stata Presidente
del |l 6Associazione Italiana di Chi INelasuacargera | 6 |
accademica la Prof.ssa Licoccia ha rivestito anche importanti ruoli gestionali quali Direttore del
Di parti mento di Scienze e Tecnologie Chimiche
dal 2012 al 2018.
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Premio AlCIng
Prof.ssa Marilena TOLAZZI

Marilena Tolazzi si laurea in Chimicam laudgpr esso | 6 Uni versit”™ di Pad
accademico come ricercatrice presso | 0Univer si
svolto presso la Direzione Ricerche della Electrolux, dove & coordinatrice della Sezione Chimica
Risulta vincitrice il concorso nazionale a
professore associato nel 1998 e presta servizio
prima presso la Facoltd di Ingegneria del
Politecnico di Torino e poi presso la Facolta di
Ingegneria  dell'Universita di  Udine, ove
attualmente é professore ordiio di Fondamenti

di Chimica per le Tecnologie. Durante la sua
carriera, ha tenuto e tiene corsi di Chimica,
Chimica Ambientale e ChimieRisica Ambientale

presso corsi di Laurea e Laurea Magistrale in
Ingegneria e ha contribuito alla scrittura di due

libri di testo universitariL 6 atti vi t =~ di

Marilena Tolazzi si — svVi
studio della chimica in soluzione di ioni metallici
(lantanidi e metalli di transizione) e dei loro complessi con particolare attenzione a tematiche di
applicazione in ambito ambientale, industriale e biomedico. Gli interessi di ricerca piu recenti
riguardano gli studi di speciazione applicati a ioni lantanidigesrsingchimico e il recupero di

metalli critici (CRMs).La prof. Tolazzi ha partecipato e coordinato progetti di ricerca nazionali e
internazionali e ha coll aborato con nuwmndrtasvd t
scientifica € documentata da oltre 100 pubblicazioni su riviste internazionali e da altrettante
partecipazioni a convegni nazionali ed internaziot&ktata componente del Consiglio direttivo e
scientifico dell 6Associazione Italiana di Ca
direttivo della Divisione di Chimica per le Tecnologie della Societa Chimica Italiana e del Consiglio
direttivo del'Associazione Italiana Chimica per Ingegneria (AICIng). E stata Presidente AICIng dall
2019 al 2021 e componente dabmitato scientifico e organizzatore di vari congressi Nazionali e

Internazionali. Attualmente ricopre il ruolo di commissario ASN per il settore concorsuale 03/B2.
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Premio AICIng 2025 Tesi di Dottorato

Il Premio AICIng2025 stato conferito alle migliori tes
bando riservato a giovani dottorandi, e che verranno presentate durante il convegno.
| contributi relativi ai lavori premiati sono inclusi nel presente volume e sono consultabili alle

seguenti pagine:

1. Muhammad Umai©C31i pagina52
2. Simona CrisplOC38i pagina ®
3. Viviana BressiOC45 1 paginat6
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KN1

Al toolsfor material enhancementand discoveryin thermal
storage and other energy applications

P.DeAngelis', G. Trezz&, G. Barlettd, P. Asinari*®, E. Chiavazzé®

IDipartimentoEnergia,Politecnicodi Torino, CorsoDucadegli Abruzzi24,10129,Torino (TO), Italy; 2Université
GrenobleAlpes,1130Ruedela Piscine,StMartin D 6 H e 88402, France;3lIstituto Nazionaledi Ricerca Metrologica,
Strada delle Cacce 91, 10135, Torino (TO), Italy

*eliodoro.chiavazzo@polito.it

The accelerated development of advanced materials is a cornerstone for realizing transformative
progressn energyapplications.n this talk, | will presenthe mostrecentadvancementsom my

group at the intersection of artificial intelligence (Al), energy and materials science. | shall
specifically focus on Adriven strategies for material performance enhancement, novel material
discovery and generalization of results by complex-daten models.

First, |1 will discuss active learning strategies for material performance enhancement. Traditional
materialsoptimizationoften relieson extensiveexperimentabr computationacampaignghat are

time- and resourcéntensive. By integrating active learning with material modelling workflows, it is
possible to strategically select the most informative experiments or simulations to rapidly drive
material improvements. | will showcase examples famm recent studié€ where active learning

was leveraged to optimize energy materials in the context of long term Thermal Energy Storage
(TES) and other energy applications.

Importantly, Iwill discusghecritical topicof blackbox Al modelsgeneralizationTo thisend, | will
discusshowourrecentwork onfeaturegrouping canbeusedto possiblypromotetherational design

of new materials beyond the explored configurations.

Future broader perspectives will also be shortly presented as far as the frontier of new material
discoveryfor energyapplicationsis concernedHere,the goal is evenmore ambitious:predicting
promising materials that have not yet been synthesized. | will briefly present our latest work, which
combines machine learning, domain expertise, and one of the latest generative modbiieigtim

the unexploredegionsof the materialspacé®. Importantly,to this end,| will address the challenge

of crossdomain data bias and how to alleviafe it

In conclusion this talk aims athighlighting how the smartintegrationof severalAl toolsinto the
materials science pipeline can significantly accelerate the pace of discovery and innovation in
energyrelated applications.

References

!G.Trezzal. Bergamascayl. FasanoE. Chiavazzapj ComputationaMaterials, 20228(1),123
2S.Bonkeetal. Journalof the AmericanChemicalSociety 2024 146(22),1564815658

3G. Barletta,G. TrezzaE. ChiavazzavlachineLearningand KnowledgeExtraction 20246(3),1597-16184P.
De Angelis, G. Trezza, G. Barletta, P. Asinari, E. ChiavazXiv preprint2024,2411.10125
*https://paolodeangelis.github.io/EnefGNoME/

G. TrezzaE. Chiavazzo,Journalof ChemicalnformationandModeling2025,65,174 71761
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RAM Sustainability

G. Liéd&&ndtLo?Presti,
Operation’SManhagempi |l ity Expert
Gi anfrancesco;Miivd amar.d @rpam.sitti @r am. it

Mil azzo Refinery (RAM), a joint venture betwe
energy system, operatingualihytheedismtodf opgdd
and highly qualified persoengl. trandgihtei opar,e sl
environmental and industrial chall enges with

efficiency and environment al responsibility.

Management Systemwi{tMS)ntempht aanal standards
which allows continuous monitoring and progr
ener safety dameé tmeé egnatronmerdt .sustai nabi
ed by <constant investments in technol
optimization of energy consumption an
sources (e.g. phopowvdutasc asygstams m,
production of fuels at | ow environment al i mpa
economy perspective, advanced systems for mon
culture ofl ysarfoeedtyed si md etetpe management of RAM,
practical application and digital technol ogi e
chedul ed maintenance of the systoenmendardt mirlod
nd asset integrity. Attention to human resou
nclusion policies and active relationships w
ocal stakehol dhe@rod ,s iamgdt i uruitvi eornssi, t i &8 ¢ 0 ncoomi tcr
evel opment of the area. RAM has been publ i sh
ver 14 years, according to GRI standards, d ¢
d environmental, social and governance (ESG)

Sustainability
Report

&
&

Figure 2. 2023 Sustainability Report of the Milazzo Refinery

References
12023 Sustainability Report of the Milazzo Ref

20


mailto:Gianfrancesco.licandro@ram.it
mailto:Viviana.lopresti@ram.it

comuniti cazi oni

21



[l ConvegndNazionale delleDivisionedi

Chimicaperle TecnologiedellaSCl e

XIV ConvegnaNazionaled e | | 6 A s dltaliana @ €hinicaperIngegneriaAlClng
Milazzo 1- 4 settembre 2025

OCl1

Mul ti functi orbals eHdl ePxoil byluer eBihaa |
| ncorporating Phase Chang
M. SeYgianiRdssiAngbi | Mgs iEaf edHrAidc a Pdib u mb o

Gi orlgMi. mi. De*l | ' Anna

Detppof Civil and Industrial Engineering, University o
2Detpof I ndustrial Chemistry "Toso Montanari" Uni versity
SDept . of Mechanics, Mat hematics and Management, Pol it
ADi p. di I ngegneria Civile, Ambientale, del Territorio, |

Barit,al y.
*maurizia.seggiani @unipi. it

Sustainabl e, mul tifunctional flexible polyure
phase change mwatrseyrnitahlessi(zRGMsusi ng a pol yol de
( WCO) and a-bpaedi aklhgey 8Ph@Gd ked foams achieved
capacity of wup to 26.2 J/ g at a PCM content of
the foam matri x, slightly reducing celll si ze
i mpr oneedhani cal strength and rigidity. However
compression force defl ecti ofat(i@Rle) tiensctrienags idneg
bi obhcés abil ity to withstand aamn ccl isct rlesad i anngd
attributed t dSKOMTfiinrtneegdr aat icdora.s g st e@empehatser e
Ther mal conductivity showed a slight increas:ce
content, due to the pbasedceapbutkbesbehtuctiyv
essentially unchanged, | ikleéyfraomabli agpar aimf
fl armeet ardant pr operTthieessse afe stud & ss ihliigdbdaassgghhB CM .h e
PUFoaans | i ght weifdhtc, eamnemayt eri als capabl e of
and energy storage near room temperature. Suc

for applications in the automotiibueéei agdtbuilhei
WCOas a renewable resource.

additives
low mixing highmbdng  POCYenate lowmixing catalyst

N E ‘X{ e § e P555

—3  ON=A

100

sugung
383838

Weight [%]
88

°3

75125 128212 >212 Pouring the PU-PCM mixture (¢) Foaming and pre-curing (f) Cured PU/PCM foam|for testing (h)

Size distribution [um]

Figure 1. Scheme and photos of FRCM panel preparaticandsize distribution oEnFinit® PCM 35CP

This research was funded by the European UnMext Generation EU (National Sustainable Mobility Centre.
CNO00000023. Spoke Llinnovative Materials & LightweightingProjecsfi E CEOR | E MIhad -8 BRAORT 0
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OC2

A sustainabl e Deep Eutectic EI
NaCl f or el ectrochemical e n

D.Mo &'t .ami nlar f .@A8e | ¢t p*tPREiccf, r BB.L.F ar.&arofoC
Ger P3G AIE |2 M. Boh@mo

Department of Chemistry, NI'S I nterdepartmental Centre
10135 ,2GAMEI £ab, Department of ADPpISIAGd Boieheenancd Tdéc
10129 ,°Nhtabpal Reference Center for TENSTMioEhemnblel 584
“lnstitute of Science, Technol e@NR)a,ndViSau sGraai nnaarboilloi téy4 ,f
I'talEyettra Synchrotron LightTlLiabd\refholSigale@geoWPiazka Pat
Tri est’Deplatrdalme;nt of Basic and Applied Sciences for Eng

00139, Iltaly

*matteo. bonomo@uniromal. it
Photovoltaic and wind energy systems are effe
fuel s. Howeviemt r iduei dno triuhesri,mi & ft feindi ent el ectr
SYysSt(eEnEsSn®i)st be integrated tolerFour e da rrudlyi ashlse
futBESWUSt memhypooecmaozar doud materials
Il n recent year s, deépbawvatemeéi ged oavemgsi d eDEIS
promising alternative electrolytes for a vari
l ow vol ati &mmgbi wiotegl,ecandche hiMoaleoBERhi tanyb
synthesized wunder mild conditionsS Deisphtseig
advant ages, a deeper understanding of the re
essential itotheikrypexphoi al as environmentall
I n this work, we introducenhy sNa€Chi &#atTherl cetehc
comprehentsewvlenimpuu-¢ nzhaldy 1igf REpmant rameicepp!| or e |
the systemds structur al organi zation Ambhgenc
ot hdares 1:110 mol ar ratio mixturaeanevakeet eedmmasca
el ectirnolaytseupercapacitor, achieving a high opc¢
capacitance after 1000 cycles. ThaesedrbPBas tas
green alternatives for el estrochemical energy

Acknowl edgdrmherst 9roj ect has received support f
ADi parti ment o ©2i02F®c e 1AUPn z@al 320022238 0 35 21@ ¥ 0 Iwa.s
GENESI S project funded by the Ministero dell

progd®am
Ref erences

!1G. NottRenewallle ,and Sustadpsa/bIPeB5Ener gy Revi ews
2M. CvjetkoJBulthlem. e fTeahRmdl5.9 0Bl al363clhnol .

SA. Ab b oChte Gotmma2l®.093 -7 D .

‘M. E. Di RiMotlr. @ 0343, & 11.1 6 59 7 .

SJWu eAdwal . FunzQ 2311M2t0e4r1.10 2.

5D. Mot Gaeen 28@Bencept ed Article (ASAP)
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OC3

| nnovations i n fuel cel | s: t o

E. De @GrG.goFHéidoonkBar all o2, G. Roviello

'Depart ment of Engineering, University of Naples fAParth
Department of Chemical Science, Uni versity of Naples F
l'taly

*Emai | .admdaessl . degregori o0001@studenti.unipa
Pol ymer membrane fuel cells (PEMFCs) are now

for the decarbonization of transport and st at
ne-aero greenhou'dtmgas ami ssfohbe membranes us
containing perfluoroal kyl groups (PFAS) , such
proton conduct-i vét ma la’Msbtwaelviemi, cwlhe recent deci
Chemical Agetocyn{EGHAYe a bl anket ban on PFAS
into crisis, -fsreamg cdli tngr fatri WeFsAS I n this paper
i mpact of the new regulation on t hned dperveellionpinm

results on {f{heousrabédapoloymer, the sul phonat
pol ymer electrolyte for PEMFC,; in particul ar
membr ane production, aand tpersetlsi.miTrhaer y eeslud cdtsr s
achieve promising performance and present ad
regul atory compliance and reduced environment
membr anes nmeplrealenhér mati ve for PEMFC applicat
mechanical stability with ion exchange proper
competitive, it 1is also necessary tcoe saspepsr oaancdnh

optimization of bl ends with organic and/ or [
transition towards-couptidaiamablte cdamdl roegglelsat ory

(O &n

r

H,+ 0.5 0,—H,0

FigurPol Yy mer el ectrolyte membrane fuel cel l (
producing protons (H ) that pass through the
circuit to generate electricitygenat (Ohp tat ho
The PEMFC is designed foll owing ECHA guidel i ne
References

F. B2O0BBBEM Fuel Cells: TRaaony and Practice (2
2JPah.Shao, M.Enkirgkyner Envi r2hMd 2605 8.ci ence
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OC4

Cation doping and transition
perovskites

| . Natla,Ri Pet aAmna Pa’l bePrnav’deEDusahet t?a Di

Di partimento di I ngegneria e YiiadrzMDAgmihinedt 6,6, UrRi4el
Di parti mento di Scienze e Tecnologie Chimiche, Univer s
Ro ma.

*i sabeldara@umilbg. it

New perovskite oxide materials recently synt
applications wil-gbebemptbsdstednhbereuss8dlto su
of Fesidte BpferPB 3 kit & aSgheNMmQile. gand the compl ex
L aSeds e NiMn Qsiawi t h not abl e el ectrocatalytic prorg
be doped furtiearn,r oplyt pienlisng K loi&® Rd 80 ul dMav Qs

i Stramrcd umiadr ostructur al i nvestigations of do
under oxidizing and r edurcay gdicfofnrda dtiiommrs,. Rihet
TEM analyses are presented. hnredudegi hbeat mo
oXxygen vacancies. iodmder inedfuaccinlgi t@adredi tt he t
Ruddl-esgeer n=plhaser(omoting the exsolution of r

La/Sr:Fe/Mn=1:1 La/Sr: Fe/Mn=2:1

—7 W e .. Ruddlesden-Popper (RP)
ABO; perovskite P\ o - o structur.es: A,,~,1-_‘3,,()5,,~,, where 4 and
structure : ? B are cations, n 1§ the number o'f
1 octahedral layers in the perovskite-
® La/sr (4 ® o like stack.
‘ FeOQy \ 20 @ 2

Figumfeehnsition from per owvBkp freitpdhtarsiecti mr ¢ etda
environment

Studio condotto nell dambito del Progetto fAAdvanced mat
F53D23002BRION022, &2, I nve-sftiinnmenrzticat b. [daliNégMhi dCreeree &t O e
( DBPIUR l10402@22pD2

References
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OC5

Synt hesis and characterizati o
green hydrogen steguc¢cthieomolocynem
splitting cycle

M. BattSagiSia#&n. C.2 TAzz8paldo fio.r sauioc Met dNa.nc hi
Rosharmc. DB6O3.t atviticMocnctiedd e on e

'lUniversity of -[Reopmaer tToerntVeafg aCme mi cal Science and Techn

00133 RgfENEA talyan National Agency for New Technol og

Devel opment , CR Casaccia, ViagUAngerkiayesé ROMe GapO E&r

Chemical Engineering, ViNasBEudCoesnstieana Unh8,veRsmda,y IlotfalRyp m
ltaly

*matteo. battaglia@uniroma?2. it

The European strategy for energy transition e

since its producembeaspoonseand| umessr EQewabl e
plants (CSP) convert heat from concentrated s
used for several applications, such asstéems ma
ther mochemspghit wahgrcycles (TWSC) using perovs
for cont rdiecwtribrogdi e t he energy sector, as t
temperatures, facilitating a more efficient <c
t he National framework of @APiano Opecatnsowide
the evaluation of the redox capabilities-of di
step thermochemical cycle such as:

Thermal reductdd ®:0d -0

Water shift: od 1T00°06@ 10

where both reactions are idelislhloyw!ltdo blee maern fmo 1z
perovskites have been synthetized wusing diff
t hermogravi metric analysis with high pressur e
production have be@ént cseillrcteasantdh@ied | gpenfzor me
perovskites and pellets have been characteri z
mor phol ogy and ag@ammiung@ met egt rbogn smi croscopy (
materials wil/ be considered and proposed for
Acknowl edgment s

n

s work was carried out within the Operati o
by ENEA and financed by the Ministpyopéctheo

C2200-Na7T000al Recovery andl Ressti memtce3 P5)an
European Union as part of the Next Gener a

26



[l ConvegndNazionale delleDivisionedi

Chimicaperle TecnologiedellaSCl e

XIV ConvegnaNazionaled e | | 6 A s dltaliana @ €hinicaperIngegneriaAlClng
Milazzo 1- 4 settembre 2025

OC6G6

From wast e attawmeaddhddckeri al s- sus
based electrodes foirosupartcap

R.Y.S. ZempAtwah asRbes,s iPask.uMa.l iSchramuzzo

'Department of Basic and Applied Science for Engineerir
I'taly
*rubia. zampiva@uniromal. it
Coupling the use of sustainable materials wit

st or age asnyosntge nishei shi ghest desirable goals for
our group currently f oacbuusnedsa notn at ghrei ceuxlptl ubrbarla twe
t he synt hebsaisse d fmactaerrbioanl s f or energy storage ¢
I n detail, startingaérogeR#rpa@Ahdlitaeitn edipagrcles
a tswoe pt rperaet ment removing lignin, hemicellul os
carbonbBmbhsequnently, a single solventless, bal
dots (GQDs) . Both CAs and GQDs have been fulll
point of vbhreonvad hvtamwdedmaiyadineéésr t est ed as el ectr oc
ion kbatwaedi supercapacitors.

Cyclic vodndalhynetn oyt ati c cycling t e&®QDss daerneo nasbtlr
()Nt ericoaalpadt Ciciuynul at e chargeshwmelry t hap aswir tf iavw
However, t heigu i p kdpiroofbdaabrt Ggaisspeo @aofntaact wi t h t he
| ectrode mixture ,anwhitchhe ccaur rbeenti nc opgrliercdiop!| e
or mutcn itohne. oQ@Asrdihsamlday exceptional stabilit
1.2 % afteft 10,000 cycles.

!i gy —nc
Rice Plant I Rice Kernels

e
f
8

. Carbon Aerogels
Rice Husk
l —r— “/
Graphene Quantum Dots S:.f;z:,c:g :tilrti‘;;s
FiguOgeitview of the work: synthesis of CAs a

devi ces
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| nter play Between Synthetic P

Properties and PEMFGi(persdh et mar

Carbon Nitride Electrocatal ys
Reacti on

E. NeSgr oBoudjR.l iMaiGt & Pakg o'tVe zPiA Not o

Section of Chemistry for the Technology (ChemTech), De
Mar zot3ckb 18,1 IPadova (PD), I taly
*Emai | :aiddo edisnoto@unipd. it

The sluggish kinetics of the oxygen reduction
in the operation of proton exchange membrane
promisingcabe hdogeion, ardmnfyjosbhel tfaesbst|bh.
el ectrocatalysts (ECs) for thegrORRp i metaaxligdi (CP!
their scarcity raises concerns over supply [Ii
Thereforerckha kegus eiseat he devel opment of effi
the amount of PGMs required in PEMFC cathodes
This study introduces a novebastdsBouppo@®REd E
with a car bdahalihter 060G ea n(dC NN flsihgddalnide o omd it mma&t i on
stabil ixnamgs Pt dNctures, which bear the ORR ac/
tightly integrating the carbon support with
bridged by cyano groups. Thetepspyrohgswhectu
t he i6@Ndlolrans ficcmeg @ mend xGipiex i BENI( Rudl @afisheh  Adbhe
final chemical/ el ectrochemical treat mefnct-o enat
catalysto

The study explores the relationship between:

pyrolysis and el ectrochemical activation; (i
makeup, structure and morbpehhoalvoigoyr;. alrhde (liaitit)ere
Alexitua ng cyclic voltadmek rel eve tt had &RROE)0 It @od

S i
probe ORR kinetics afmigni me dtya na sssre mbadaildege (t ime)dhk
assemblies ( MEMAsm wmdlernt ersealngPEMFC operating
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Nitrogen species electroreduc!
chemi stry fromtiser prion etche

A. ManN.i nRitrrloneSi 8el Gar ci,BE. BB¢l leat er os
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Italy
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El ectrochemical nitrogenNRRpecepspsertdaict hen

process fodri veme waarbd e dealnadc at ezed!| iNHT S pr od:
compl ement ary p®38tolsway HB) tohe ckaslseral Fzoewso ac asrtbec

emi ssion policy, essential to contrast the cl
tons 2efmi COed per ton of NH

The current scenario i s mainly focused on the
of nitrate i ons present in an ad hoc prepared
can be conducted i n dhd fefrfeenat tofpefsl wifd rdkeyrcd i
ot her salient aspects, the choice of the el ec
first group), and the selection of an electro
I n th&t GRBudNe project we -@e @i aetxepd op i @ g e sbsoet sh
el ectroredydaotpiacn pmnadcleeswes for nitrate electr
high reproducibility, have been achfeved and
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Spi-hgpHe gehnt r opy Oxi des El ectro

Exchange Membrane Water EI

Manuel a '!MEinitlailaanhbe Barch drga Melcvhiéa iAli epsamnadr a DO
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*manuel a. montalto@uniroma2. it
El ectrochesmlciatlt imagt,eressenti al for green

hydrogen evolBRRatont hreacdohgpdd Hard ol DEIRDN leac
ano#lewever, t ChEeR skl iungegtiischs e k canfi foinéoi vethcayl -t a PeGaV

catalysts |1 ke Ru®©at ahyshiesi® saraa ce ftfyectciowd , é
sear ch -ffroge PGkt eTrart 9 ibtaiscerde me tgehpy oxi des ( HEOs
five or mor e Ineetttailcse,i nshaows ipnrgodnei se as3 ltmuntatil ®

wor k sypiymel HEOs, composeadn doWegNie, d€Ewo el Mped Fehr
synt hesi s par ameSterrsctammalctoenpiozati @m, i ncl udil
HRT EBD X, confir medsi hmpH agasacetdmagthil gn cofystalline n
uni form el ement dissuibamposit MonpWwet e XP)Sphdr
After tailoring the metal stoichiometri¥,melec
1. 62s VRHE driven by surface reconstruction and
under oper atlinngegaaridiotni BbE® .tihret co pa i mda mkerdane el
demonstrated excellent performance i n anion e
achieving high=tus?ahdcddam¥i buepPpeff or mifnrge eman
OER catalysts.
O (b) 28— e

nd
o

@
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showing in both cases an activation proce:c
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Car bowansed phof oc2pHaldudbtypshan o
t her mal catal ysi s
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Hydrogen is a versatile energy carrier in the <co
renewabl e sources. Photoreforming of agueous sol

combines the generatamcd wlie hgxdird@gtinon reom amtergan
occurring undet aepbrieenetn tovcanedsietaisocrhsper omnupl oastiitoen sp hooft o
NbOsscar bon maprepaledvefli gure bl &rmd (o @ ripaticdo) rf mirn g he
gl ycteor ogdr oduc ee dhuycderdo ggernap hRene oxi de (r GO) awed eexpse
chosen for this study owing to their phot ot her ma
screeni ddR wiatme r an

" Nb,O, — '
- . ( w0 N SITH \
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= reo/\ 3 A ;
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EXSITU
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® oo = oo ,
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i

FiguSehg&gmatics of the approaches used for

The actiNBOsgyarodon hpelswaecdeakymit ned adeaaimonaot
produced undeandVt he riadpradvement in activity ¢
The catalysts were tested awiatttysand TWwiet meswsstay g
photocatalysts containing higher amounts of |

when the temperature wasdoim mrasttedmss Wuor t hGd mAC€
composites synthesized by sonication (ex sit.!
effective phoNbcatbl St whisolcOdebugbr phbyad( ob:
at 12 mmol g T h T or 51 mmol g T h T and 6 o
wt .P% , respectivel y.
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as Photocat Dliry sytePrf @t u Stoil @am
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Producti on of hydr ogen t hrough wat efrrisemldiltyt

photocatalysts has been receiving wide intere
solutions is <cruci al t o acaesseicnogn otmhics atneac hen
beneAn t&caoendly process to prepare graphene o
skin precursors and iits application in prom
summari zed in Figure 1.

4 __—" Roastingprocess

at 180 to 250 °C

Carbonization

At300°C ]
forth
Coffee Silverskin
2 Biowaste
Upcycling
Solar . y L
Energy o i %
P - Clean Energy  Sustainability

\ = + | :7:( { N1/
Photocatalyst Ld LN A .\

|
2H, +0, 2H,0 !
hv ‘Wastewater ! Catalyst

Fi guS&0Olproduction process and it spraopdpulcitciaotni

Further details about the preparative steps f
their morphological, c¢hem$ENMIRDEYd FAIhR sa ncda | R acrha
spectrowsicldpibees )presented and di scussed. Furt he
becausphotfocdtsal ytic activity in promoting th
matrices. I n particul ar, the photocatalytic w
2455ppm (2%WYHY3andmel7g 1 ppnd)( 207f. 5H2 spreeltg vel y, i n
and secondary Meehaedsmastewaftf e®G@bcat alyyst ai
of the process under specific elxnpesummeartyal tcho
presents a novewasapprmamrcdge ment t hrough Sus:
hi ghlighting thdepowvedtrcalboh babmaygsts for g
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A New Life for Tionite I ndust

Acti ve Materi al

B. Di JSCitedividygNan KeA.l ePrdMr i DOAYS.e nModRt. on iN,Rst i ¢,
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One of t he most pressing challenges of curre
consisting of reusing, recycling or compostin
products or ot hTeirt asno uurfT el ®oxfa dden ggrhd . ver satil e
phot ocatal ywiidce Ipyr opseead iiers,coati ngs, pl astics,
foodstuffs, awmlkehcwemledwicde producti ohhefslimidd
gener aat ewla satse o f the titanium dioxide manuf ac

because it is wuswually dispos-bdarnnganocpull i a
dangerous for the environment.
This scenari o promptiedhuwasoei maestiglateobhai i

i ndustrial production residual s, Kknown as ti
mat etrhiracau gshui toalelge nkeir@t.BEbepsbyasegp, we desigr
treatments to i mprove the catalytic performar
treatments were establishedlit@c aesrsoiviei |iimpw riin
by using acid and Emaxshi siaggdeo pursddlictaitd ma. st e
mu ttteic hni que characterization, based oAs cpharnti
of t his recoecd yeireemiaoh ee @ pttsstvweddi f ferent pho
applicai nopfagrt itchud aparti al oXi daa iroel eovfa nfte rsuu s
green reaction, being vanillin an industrial/l
abundant component of I|.ignin present in indus
All the tionite catalysts have shown signific
t he benciPi2a3rhke TpirGesent study shows, as a proo.
advantage of the peculiar features of a waste
applications in specific and tailored field
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The -Fa,rsandi carboxylic acid (FDCA), derived fr

buil ding bl oc kb afsoerd pprool dyuecsitnegr sh.i oWi t hi n t he fr :
i nnovatibwesedlurtdhrer mopl asti c pallyegstkawse |l lopwd ,
demandi ng,al ukbi glmapplications i n t he packag
This study initially evaluated the f ebaassiebd | i
pol yesters synt hesi sed wi tihm ol cutdilee mop @lj yetold e

semicrypo@iult yv-hegBuea andi c)af PBKaynldat « o d om amor ph
copol ymehe: tproil nge(t2h-{5U e a B d i c-aZzxbbuotXg/tl Fpyt le p y21,-ébn e

furandi c)a,rPld¥BIE&E eandt he tproil ye(t2h-f5LU eapdi c-ar b o x)
t ri metaleyel)l eP(eddFTAz) Subsequentl vy, preliminary S 1
investigate the possibility oAl mechamnmdeewegat
comprehemaireaat ieuosni ng -TFTa@awmrsif mf maBpeedct r oscopy (
Ther mogr aAniarhe/tsri isDi f T@ASeah n@H pr i met GglPd DBeCg t, i or
Chromat § &P&phy and mebbhoreabntdesafierpgAlnmecthant e
polymers exhibited excell ent processability

proved chall€ngimnegxtowushloomwnwhereaerkosh czmars
processed usiMog etolviesh e manelcddc.ni c al recycling s
materi al stability, with minimal degradati on
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nanocomposites and text
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The devel opment and optimization of -ddrmsnemir g ,

expensi ve, and destructive measurements. Ho w
fl ammability and fire performache needteiamaiing
be very useful to predict the fire parameters
dat aset of properti-ebernieca@l ,characetaedr iogt ipchsy sa
bel ongiimigl aro systems. Herein, we demonstrate t
and devel opment of FR hybrid epoxy nanocompo
n et woa ske d syst ems buil t-f omwafrudl | & rltciohnenteicattekdsn e
successfully be employed for the pr edzecptoixoyn o
nanocomposites. El ectrospun fibres can be use
mul til ayer mat eri al .t iDnegs pd d tea stehtes ,i nMLo mpil telt eg €
approaches all-omutrposxpldeict simathe trees and art
predict the time to ignition and the peak of
uUL-94 Data points ‘
Artificial neural networksl : @
p

) S @ MicroCone £ )

,l f N o

' \ DO(? N tlaya ettt

Predicted values

Fi gur ebDelci si on trees and artificial neural ne
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Mechanocatalytic Upcycling of

Ru/ Al O Cat al yst
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“l norganic Chémiwenryi tt2t RBIdlchum, Universit2atstrasse
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Polyethylene (PE) is one of the most widely produced and discarded plastics globally, yet current
recycling technologies fall short of addressing its environmental burden. There is an urgent need for
alternative recycling strategies that are both eneffigient and capable of transforming plastic
waste into valuable productsThis study presents preliminary findings on the mechanocatalytic
upcycling of polyethylene into liquid hydrocarbons usingpr@panol as a hydrogen donor.
Conventional thermal and tedytic approaches such as pyrolysis and hydrogenolysis have shown
potential but typically require high temperatures and pressures, limiting their sustainability and
scalability. In contrast, mechanocatalysiwhere mechanical energy drives chemical
transfamation® offers a promising, scalable solution that operates under ambient con@iitions.
With this approach, polyethylene was subjected to vibratory ball milling in the presence of a
rutheniumonal umi na ( Ru/ Al O ) cat al graustsixhaurstofimdlingt e x t
at room temperature, over 40% conversion was achieved, with more than 60% of the products falling
withinCthehydr o & @eabfortiquid faatsgared chemicals. These results indicate

t hat Rul/ Al O es effective ©nbbng cldawageiblit alto @rthances selectivity toward
valuable liquid fractioné.Overall, this work underscores the potential of mechanocatalysis as a
sustainable and efficient platform for plastic upcycling. By integrating mechanicaltexctivéth
heterogeneous catalysis, it is possible to depolymerize polyethylene under mild conditions, offering
a promising pathway toward chemical circularity for polyolefin waste.
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Synt hesis of fully Dbiobased al
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chemical structure, composi
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Poly(butylene succinate) is a biobased semicr
range of empl oyment s, since it is fully comp«

i mpact resistance and t cawpghntcsasP,o bl tp e h b-a mestth

furanoate) is a relatively new biobased ar oma
and with excell?nfi mangi eo expbestiatke chaoloat
and suyitiabifllietxi bl e food and biomedical packac
combined, both physically and chemically, var
mol ecul ar analysis, the polymerd Wwer ehpr maéss
mechani cal and gas barrier characterizati on.

homopol ymers and the equiponder al bl end to it
physmeccohani cal IprtohpeerpaleysmerAsl show very high
mel ting temperatures, enhanced flexibility an
with surprising elastic response in the copo
permeability. Lastl vy, the results obtained hi
sterilization method without compromising thi
shows how it is pos ro

sibleing wht @i cheimi tal et
and repeating unit distribution along the mac

[o] o P =y —_—

ooy o L;W /] \\v?@/ =

’ extraction Ko o eco-friendly q 0 ).,‘
- rx = Ho S~ OH Synthesis .. easy processing o-ray sterilization € ;3 /_/_;j‘

]

Biomass OH
”°)W Biobased polymers

o
Flexible food & biomedical packaging

Biobased monomers F | g ur e
1.Scheme of the study.
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Innovative Nonwoven Antimicrobial Fabrics from Discarded
Fishing Nets
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! Department of Science and Engineering of Matter, Environment and Urban Planning (SIMAU), Universita Politecnica
delle Marche, Via Brecce Bianche, 60131 Ancona, Italy
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The automotive company regularly needs innovative and sustainable solutions to enhance the hygiene
and comfort of passengers. These goals are strategic due to the growing demand for antimicrobial
solutions for vehicle interiors, especially in shared miybdind public transport. One of the major
concerns, is to prevent the spread of harmful microorganisms by direct contact with contaminated
objects or surfaces (e.g. steering wheel s, h
according to the dmrbonization need, a sustainable material was premamgdoying recycled
polyamide 6 (rPAG) derived from discarded fishing nets combined with prdpectionalized
nanostructures (Layered Double Hydroxides, LDHS) characterized by antimicrobial properties.
Electrospinning was used to produce antimicrobial and anisotropic nonwoven falyidgthrough

the application of an intense electrostatic field to a polymer solution across a finite distance

This research was financed by the PNRR MOST project (National Center for Sustainable Mobility)
and carried out within the AMATEVI and GOMART calls.
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Figure 1. SEM images ofhe Nonwoven Antimicrobial Fabrics without LDHs (left) and with LDHSs (right).

References

1F. Pasciucco et allpurnal of Cleaner ProductioR025 486, 144634.
2 P. Supaphol et alMacromol.Mater. Eng.2005 290, 933942.

38



[l ConvegndNazionale delleDivisionedi

Chimicaperle TecnologiedellaSCl e

XIV ConvegnaNazionaled e | | 6 A s dltaliana @ €hinicaperIngegneriaAlClng
Milazzo 1- 4 settembre 2025

OC138

to Advanced
Properties

From Starch Bi odeg

M Or5Bni De !SanRdémagb.o,Ro@.chFrRe.zzMal GadBat gi u

Department of I ndustrial, El ectronic and Mechanical Er
Ro me, ltaly
*monica.orsini @uniroma3. it
Bi odegradabl e bioplastics were introduced as
derived materials that degrade into micropl as
aguatic ecosystems. Conseqguenvtaryi, o utsh ea pdpel macnadt |
i ncreasing. Bi odegradabl e plastics can be pro
mul ti ple advantages, including Wwodei my alprabé
However, t het aismeh offi Ipmsr ei s | i mited due to th
mechani cal properties. To overcome these | i mi
starch can be chemical | ybinoopdoiffAismedr asnudl tb,| etnhdee ds
produced haveangcceéeptlabXxiebisk r € wywyga Ihuparibodpeewit gi neosf .f
monand dicationic ionic %, quonduatrieveu sfeidl nass \
properties are pgrocuauecd Byountbudifn pol ydopa
matrix, active films with UV barrier and anti c
can be wused as solid electrolytes or have a
polydopamine emerge as promising packaging ma
N Osa,\: $) !%:ROMA. > ;
lonic liquids 'fw‘)‘j » : ’ ‘E‘“"E‘L“; @DE«#}
Starch &\r ejil=
OH Choline
_0 Oo\ salts @
B "o =N f"w_""
9
Fi guCemdosition armpd ephteuogahag hf iolf ms
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Renewabl e rubber composites t

D. AldLeviCr i'®cuGkdt i RaYAi.c iRiiéR.i oBoingiMavanni ,
Gal i mer tVit. alBalr ber a

'Department of Chemistry, Materials and Chemical Engi n

20131 Mil?®@epartmahy; of Applied Science and Technology,
24, 10129 .Torino, Italy
*dario.allevi@olimi.it

As resources becomeponpourleaothitommn & e dt hbeorder' gsk oab aglr o w
components that are deaskeyt oelremenctl ef carn db uieludsi
econfomRubber, WVva&i ngudfsredng ti ms s d wt ccrhoodtahveiesn gs  a

flexi blreepreasgmrtesat candi date for innovation i
T~ TV, 9 2 -
IR () (RN
\\Q‘ 0 o “//
\ Yy SUSTAINABLE % -
. Y% CROSS-LINKER <
| % v,

e < )Y

FUNCTIONALIZED ! ! FUNCTIONALIZED o

SYNTHETIC RUBBER | ! BIO-BASED FILLER BIO-BASED

RUBBER \ ] FILLER
Fi guReveérsible crosslinking of elastom
One of the main challenges in rubf@déi smatadiya
enhance the reusability of rubber ,pfodluowsnpgy
chemi stryOpri apppbatsthe i movail fviesat i owin t bd dou rocqeud c

Ir
compounds that i n,trsowauhc eadse pceevlia tuiddodéspf @ wp$h ®r m r
Di éAlsdtey’pp® onds modihfiapadlerei nforcing materi al

renewabl e sources, l'i ke |l ignin or FDa ned tsd & | u |
reaction is reached, the agqdibmakiamg hdhteh fe dd ie:
reuse. This strategy opens new possibilities
rub-based material s.

NRR " MadABi o" CUP D53D230
167, -CHLULSiIwairt hEi€pornbdhneyc MLADA
Il nvest ment Line 1.5, is g

Financi al support from PRIN 2022 P
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Sel fextinguishing epoxy nanoc
bi ochar and other addi't

| . ClL'imachkil,f ud.c olmpM.r &8 @O0 DHi.s *VaBabMal AceAd onn
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r - the depletion of pho sbpahsocerdu sc oampdo sri
c community is fostering the reuse
heelf e@sled nldy stt ry, sipemda omfod$tfheaeb gm dami
mi |l i on mhespyeat ysi s of SCGs gives a biocha
amphiphilicHehairacteéeéhe epoxy matrix was modi f
e
o]

To counte
scientifi
bi owast es

T

X
navwonvironments and thus a better disper sfoh o
gel chemistry was applSiEiMlgt obydnant bast aenabhew
ternary oxide was empl oyed together wi t h co
manuf ac tdurriepmi ng s el £ve0x)t innagnuoicsohmpnogs i (tWkeLs9,4 ev en

of phosphorus (1 wt. %) . I nterestingly, the <ch
a decDhlelgs e n( t he smoke production of the final
/NVOJQX
1\ O\{i\ﬁ )//\

@

Pyrolisis of spent

coffee grounds =%
offee biochar Strong condensed phase
V-0 rating in UL-94 tests
with 1 wt.%P
o
2= $ oy
g &
L %o o
W o™ s
o o]0 ol
° i OO “
NH, d I ¥
o b0 p ~NH4 4 o7 | o
wo-Ff o o Si-Ti-Mg oxide
O | JNH,
C:m *NH,
APP

FiguBSeltfilextinguishing epoxy nanocomposites ¢
oxi de.
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Agrfoood wastes as source of Db
extraction, charactemrdamdduloat ia
cosmeceutical applicat.

F. Bal da%.s arer@dar Ye tMyi nCet,t.l1 i WeitSg.arBaéG.tE.niDe
Bened&tt €j clcarell a

'Di parti mento di Scienze e Tecnologie Biologiche e Amb
LecM®ent eroni SNC, 22131%0dQ ulteoc cdd, NtataanlbDye e o o |-MgiPtaé CANRic c 8NC,
73100 Le%hcieparlittiadeyn;t o di Medi cina Speri wmdarttadregniUnS N@,I
73100 Letxieparlittiamhegynt o di Beni Cultur-MbinteUnphnhveBSsCt 7868al
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Pl ants amwmdgidoséesstrial wastes ar e rich I n cCo
antimicrobial, chemopr eveinnfilvaemmamh @ u Iy 0 parcottievcitt
attracted the interest not only of t htei cpahlarama
cosmeticliPndhustrdescaady wal nuo mhus k wastes hav.
extracts rich in interest i nagn dbipoontdyl. et el se xsturcd
have been chaviast BFIUPAQGObYpi UVYap HRMStandt HBYC
composition, stability.PertGdA R@® opanveobensg wen
i mprove the bioavailability &ndshgattabesii s ypodt
been studied tmoleanrrcagprdl ap, el arodtebiogmep o@imsitsr i bu't
coll oidal stability wusing twoand frmelr&mdcystued a
cul twerrees ttroedtnevteassrecngapsesul ated phytochemical s
and anti oxtiadampgoratcttitve tyosmeceuti cal applicat.
Np PLGA@PVA@Lyc
/- . Np PLGA@Tween20@Lyc O
C-potential mV |Pdl Z-average nm
PLGA@PVA@Lyc -28,6£1,15 0,440,021 394252
PLGA@Tween20@Lyc -43,6+1,47 0,4+0,016 178+8

Fi guS&Mli mages and DLS damnadmet FPLSAohabypapen
di fferent surfactants, PVA and Tween 20. Twee
particles than PVA, ai ntaagne sh.e seen in
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Polyamide 6 recycled fishing n
and reclaimed carbon fibers: &
and circularity

D. RaogsRRascfu®aoibMaccdl.erAds®iMal ujleGil o rtgi M
Seggdi ani
IDepartment of Civil and Industrial Egipmaeememg DI E€In)
Systems, Territory al®EGITESC)rutniver Ené§ematerrPifgpa, SuGlt 2
Future TecClSkFJl@aPpiLe IO, ‘Depadt menhalpf I ndustrial Ch e mi
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Pur postfehe accumul ation of plastics, i ncluding
(2% of marine plastics), poses a severe threa
aim to address this issue by promoting the re
Met hod n this context, this study focuses on
polyamide 6 (rPA6) from fishing nets, reinfor
Resu& t€oncl.uslinontshe first pol ymer colnbpowt t %)

enhanced r PA66s mechanical properties and moi
2.6 to 4.5 GPa, whil e water wuptake daemreazdad
bi ochar, rich in silica, acted as a fl ame r
significantly altering watlelrheu psteackoendorpomgenlea
incorporated rCF prvadusecpwiokeuwgloi ar ipmmcess.
enhanced rCF6s compatibility with rPA6 by inc
vs. 0.021 for virgin fiber8) Omhil mephaséecal ng
3%s. 293 N 20 GPa) ,( Faingdu rséutriflasc ewts. n¥% ol tohandei snsg , |
achieved a tensile modulus of 13.1 GPa and i m
(3.2 GPa andA 11.f8 kCly/crh]e) Asseesmesrcten@t CAS ¢ om
material s and recycl ed component s. The full
approximately 5.74 1 10]j kg of CO equi val ent
slight increasesatasisotci @aatedemwti t h wastew

-

— = AN

— _ D—

B ———
— R S—1

Figure 1. SEM images of vCFaj, rCF after pyrolysisk{) and rCF after pyrolysis and gasificatia). (
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A Photochemical pat hway t owa

nanostructures
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The development of green methodsr 6 ome mtaalo maw s
heal th ,emergyf giffofsitdiecn, b wenempanrdeboguliatyory com

Nobl e met al nanomaterials are i mportant for
l i mited availability and hightcbst tkheeretbyer
viable alternatives that, in turn, maintain e
chemical properties well suited to substitut
nanopartiat@sermaywysbabt & towards oxidation.
Il n this work, we report on a green photochert
characterization of Cu nanocluster that show
temporal stabifAligo, upome mmel iymiamary sensing |
A
3
B‘..’ hv 254 nm
Cloes) (,(;', + o E'l"m'“m,'"a Cu{ethanolamina), + Hacac n;(’iﬂ)‘()u
Fi gurePdiot ochemical procedure for the synthes
NCs formati on.
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Copper recovered from waste j
catalytic drive for methanol

F. Der'od.erBd@oss Ber tBag nddPuliidMa stM.ovr.i IDell | 6 Anna

DI CARECPo!l itecnico di Bari, Vi aliEafleyer d)MRO7idWednsai,t & , d €
Strasbou2f,r CARFSTZPUWEr €SIt r a s;BloUR HEMRF r7sbnice ®den iSut @ rassibto u r ¢
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Nowadays the short | ifecycle of electronic de
modern téa@aaknomlaadgey t heel gen g oatwviagmwamm e ol enviro
prohllOmm of the most diffused component of el
(PCBs) which wusually contains precious metal s
in the EU Criti?cal Raw Material 1ist.

per is widely wused i n aladmil ysdast, a lcfyatrie se xpa no
se material s, especially zeolitestoheti Tt
0) reaction thanks to their strong acid s
h-a#0olmet hyl etdasi tMMTDhe detcrength of the aci
was to test copopiedi asprnrament iods tdféd )a ecnoprnmoeyrecd
MTO/ MTD reactions. Especially, MTD reactiton i
makes possible to obtain di methyl et her ( DME)
di esel, owing to its hienmi scsatoanrse rfuwnbmera afnede
obtainable from biomass or syngas.

Thebt ained resulltccadcenddbwaIMaw ctopplkerain DME as
product miexnipulroey,i négh Mileeen | ¢ dteal y st , no DME was |

The second step of tésts aomn &v evlas mavehel i cicha it weaalss tpor
using mesopordlsfsndtiicanaMCiMsed with organic |
from |lixiviate of PCBs powder. I ndeed, for th
coll ected, wirdthcepthepmatedlwexmbschar actagr iDiddrlay
( XRD), Scanning Electron Mi crray cOmpe cBEOSEMRAgp E Nn(
Phot oel ectron )SpekdorastciogamtdilXynsSi s and Temper at
Desorption (TPD) .
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El ectrospun fibers from biow
reductive adsorption-wafstgr ec

VVenegRi.a Grla.p/m.a,Di Bonit o, B. Silvestri, F

University of Naples Federico |1, Department of Chemi
80125 Naples (I1T)
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The use of electrical and electronic equi pmer
progress, |l eading to the generation of signifi
( WEEE) containing hazar douusy ealnedmefnltames urcent aarsd
di oxins when incinerated, posilngHeswe Vv oru,s WHEE
in base metals (Cu, Fe, N i and ZAdusbubnal sonh
waste, especially printed circuit boards (PCB
130 kg of Cu, far exceeding natur al ore conc
i mportant source ofispaiecabus metaVer whioseesse
met al resources. This study explores a sustai
from model | eachate solutions, employing biop
i n bi ocompati ble polymeric matrices as bi nd
el OuUSsPy meatnall vy $§ b8 b

ectrospun fibers as preci

homogeneous and smooth fibers without signifi
capacity of such mats to adsorb | arge amount ¢
were subjected t ostai gpahtyisa nc oacnhde naidcsaolr pitnivoen t e st

Au, Pd, Cu) under opti mal pH conditions and |
solutions simulating real |l eachat es. Prel i mir
adsorption éapasitleduwuoé Ay, and no s?i'‘gans$j ca

thus suggesting high selectivity towards prec
|l arge amount of carboxWyki ¢/ cple e claihciscghr oacrpes rte
moi eties responsible for the chelation and re

E PVP/LK + Au’
—— PVPILK

Intensity a.u.

30 40 50 60 70 80

Fi guAePPhot o and OfE M li ematgress p u’fa dfsiolr @rt 1 )bbhexfror e
adsorption; E) XRD spectra of fibers before |

Ref erences
1. K. Bedi ako, J . W. Choi , M. & HY. S3Va g¥ueny,th@ 21@lgRo 2283%.. Li n
2V. Venezia, G. Pota&GBucB@hhemngosstpraRses.13vigd=l 1 o. . .

4 6




[l ConvegndNazionale delleDivisionedi
Chimicaperle TecnologiedellaSCl e

XIV ConvegndNazionaled e | | & A s dltaliania @ €himicaperIngegneriaAlCing
Milazzo 1- 4 settembre 2025
OC26
Silica deexabdubdbromilicic acic

f oQcaptureusaend r e

L. Vilg%an", CaCt olICditBs.t iDaniQt.e diiic ovE.r gRil floc c b’i et t i
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I n recent years, the rexfoiviee ypoddsdct s claad rlmenc

i ssue as an effective waste managemdamti tstat at
Hexafl uor od5i6F cRRS Ac) aicsi da (hazardous and corrosi
and phosphate industries, with an estimated a
l i mited direct applications, FSA i &, typivedlolpy
efficiento metchhowees and valorise FSA offelts bot

this context, the ai m aocfontvheer spiroens eonfti tRMOACT lo mit €olo
mor phol ogi cal and surface properties, which c¢
foroc@G@ture and catalytic conversion.

SiOnateri al were synthetizadr ovg @ih@unsap armnad |pD
pol yet hyllkanssed |tyecrodleat es featured surface ar ec
of 346 nm; i i Jwame soobptoarionuesd UisO ng Pl uronic P1lc

bromide (CTAB) surfactants, aZlgiewind swvrefrage
of 18.9 and 2. 82 R nspercetsrpoescctoipve lcyanfFTr med t he
groups across aloéomisiamaptl iecn o fevferae eb,o ggdeendic nhayld,r o
groups with surface characteristics modul at ed
weak protonic aci di-ltR swvmec tdreotsecronpiyn eaf biyn Fsli t L
desorption met hCOdadsToor pémnlo@8n@eap &ci ay,s were s
functionali zed wi tshi laamien egrgarfotuipnsg tohrr opuaglhy et hy
demonstrated by TGA and I R analysi s.

Preli miadsgr €Oi on tests are ongoing; however,
porosity, and weak acidity suggest strong pot
advanced <cat allyntdiecedgappolnicceat mmoadisf.i ed with sui:
oxides), these mat emdtaHasnaviildn.be tested for C

Acknowl edgement s
Aut hors acknowledge financial support of PRIN2022 PNRR
of University and Research ( MUR).

References
IMAVacca, C. CarSaAngwt aMagneMdi, aQM.ntor, u fMdlW $ ionu A. V. Tyrpekl,
CanmLsS Sust. 20R8IM 2iE64 3.0 0

47



[l ConvegndNazionale delleDivisionedi
Chimicaperle TecnologiedellaSCl e

XIV ConvegndNazionaled e | | & A s dltaliania @ €himicaperIngegneriaAlCing
Milazzo 1- 4 settembre 2025
OC27
Comparing environment al metri
fronwast e: a dual assessment us
and the LCA methodol og)
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'Depart ment of Sciences and Methods for Hngalnyeering,

2] NSTM and Chemistry for Technologies Laboratory, Depeé
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Thdevel oppfmeenivi ronmentally safer techniques f
waste sources requires the applicatioraafl ysiim
t he process. Thes iEgSn\CAP E a(Bagpad rucaa d ho n of Sustai né
substitution using CArbon footPrint by a si mp

sustainability index based on carbon footprir
bet ween rrecsowlesteigtatoer i als and % hadinr t gorioigniestyu dc
ESCAPE approach and the Life Cycle Assessme
hydrometal l urgical met hgdnd ogolrdédcbvemi mwmastep
Memories. The process relies on benign, selec
aiming to develop a more sustainabTlri aldteuchyata

t@assess the consistency bet weennvESChAnPne namd L

contributions. Additionally, results were use
recovery process against ¢ onwerbtheetsalauls ipnrg naavrayi
i ndustrial dat a. The ESCAREsmngprbachntefpect it
potenti al environment al i mpact s, closely alic¢
observed in certain impact categories and unc
thddedi wes projpaessesameundinftreglh8@AMEY angprio@dt et «
the adoption ofpawmutsitduini@amd wtehbeo pme ntephas

This work was carried out i +Sutshteaifnradbnheew dvfak eorfi
Technol ogy for PrintddnGierdc biyt tBhear d sad i parno jMe a1
Energy Security (MASE), Cal |l RAEE 2020, CUP F
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|l nnovative Aci d a-Méet Aklaal i me B
Geopol ymers: Characterizati o
Construction and Environmen

C. MigiG.acRal®.elTaC,al Fbrone

'Department of Engineering, University of Naples® 6Part
Department of Chemical Sciences, University of Naples
80126 Napoli, I'taly.
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Red mud (pRM)ducat boyf t he Bayer process produced
serious environment al chall enges 'ldruet e ddrst €
sustainable material development and circul ar
by synthesising innovative geopol ymers i n coc
activation strategi esalwkealei neempd mtyiewdat icoom vieqit n
novel acid acasedtoonphpppbachcbacid.

The resulting geopolymeric mat rriacye sdiwefrrea cda X toe
scanning electron microscoipyp € i especplrods cap
Ther mogr avi nemMGA )& cansdir l@ynssifsor m i nfr alrR)d. spectr oo
Compressive strength tests demonstrated t hat
construction applications, wiith the best achi
Further mave, |iweterset iagbaitleidt y of these materi al s
poll utantsaddaoar ptarom ceax@maeri ments using methyl
revetahbbeetdenti al for wabaswdtgeopokbgwmmestshBMed
capacity due to iron oxides interacting with
surface complexation.

Thi s-pdupabse approach highilbiaglktds gtelogolvgmeasti le
materials for both the construction sector an
industri al waste (50 wt % nReM)gtylaessh st hreo uatdeosp t u n
alignment of this research with the principle

Fi guRedl-mattakaolin based geopol ymers
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Val ori zation of Dbiochar and ac
hydr ot her mal | i quefaction
C. | mpai atBo'Vul Nelbi oMaz z2Goc Ma4Fot Da !J.aulrdos,sar o
P. RGssdMal*BEceMonttMgnBals.amotonne
Di parti menta @hi nincgee,g ndeerii Mat eri ali e della Produzione
Napl es?Di lptaalty ment o diUnSoieegrsz & " CHlii miNatlpe,l ;i¥l Fteidteuti ¢ op ¢ 1
Polimeri, Composit i CenBii@rhdtoe rNiaazliion(@ll RCR)el | e Ricerc
‘Di par td Beingmza Appl i,caRaol iet efTercinomd odyii aTori no, Tul
*claudio. i mparato@unina. it
Hydr ot her mal l iquefaction (HTLYXTr assfaaurdnpes mo c

wastewater t4if @@t wmeenctohviewtion gbieoner.gyOur orme sivesart eh
i nveishHyTg,Latas an e fpreccdu-oveel Irioaug et farragra t mysneiowdigmed |,
sl uldTghee valorization of splodyctagsiuebtuasi naddt yr

(Figure 1) is a key to enhancing the sustaina
We propose the use of the sorleitdarrdeasnitd uaed d(i ktiiov
compo®Owi g to the | arge inorganic fraction a
bi ochar can i mprove the thempmalvideadagli i sede foeas i
rating in vertical f| e spread tests) in c
agueous phase resul ng from HTL has a hi

m
[
e system or reutilize
bbyadeampt odhdakedl ehlgdt
e concentration of or
most harmful ones ( , polycyclic ar oma
aec tiiewsipger f or med i n tR o@rammwopkroi‘ltﬁenanm
At #RA) 0202he University of Naples Federico

a
e t
ing recirculated in th
e aqueous phase throug
t etaiamhisnng to reduce th
e e
S e

o—4—~3—~ocHo
- TSV SO =

Gas phase = . ----------- .

phase L""‘*— TiO,-organic hybrids

I / SO \ adsorption,

Biomass HTL recirculation ‘ / {photo)degradation
ludge) [ = | === =-=-= 1
(sludge) ) : 1 }= = — » safervalorization/disposal
l N Bio-oil
o , EPOXY resin - — flame fE_ttadent
. composnes
' Biochar ..‘ ! —= =" additives p

...............

Fi guSehg&gme of HTL process and popsbbluetstra
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Cationic fluorinated polypft
decontamination of wast ewat er
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The detection of emerging pollutants in aquat
environmental prote?ction and public health
I n this context, pol yorexacmnhogprhges pfthuarzetniesn aleiatrii
effective materials Newolwgmbeewatwernr er endsdtdeipmnteid
synt hetic irmdttee,f uinmcdliwd al i zati on of pol ydic
ammoni um amddl eutoirg sm@au pdH uisno | raat(iFoisgur ahere amphi
copol ymer s, fully sol ubl e -aisrs e mbwagtreirfnan mipn @ vy |
compound micelles gekCWHMepeodi hbgl anpet heesi clompo
of the ,onamleirmiamg hydr ophobi ¢pramwe dh yhdir gohpbhli el e fcf
sequestration of anionic pollutants such as
(PFOMhi,ctoammenly detected in wastewater.
Comprehensive str boHAF al3dPedNaiRa stpeercit 7 atsicom y 2
was perfor-mé&tdwniNdeRARERed binding studies confir
materials for anionic contaminants.

CH;l

e

| 0o 0o
H o]

| - CHCly / CHyCN (1:3) P=N%+P=N
<Ok > 55°C / 18h z x-Z

CF,

FiguGengr al synt hetic pat hpalyy ghoas chad 2 eoma <
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Photocatalysis Applications

Derivatives and OrBaeapar Hr iug s

CcCooCTUTUQT 40T —O0 "o S WQDT o

S OoO—wW —="-S SOt~ ————0 350

w a

p h
de

pr

Characteri zation of Nanocon

M.UmaiVw., LddBel, | ardit a,

Department of Engineering, University of |
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et the energy needs of the worl d, most
ding coal, oil and natur al gas. Fossi |l f
combustion rel eastescgusenhloulbael gwasr miMm ¢
tial advantages to using more renewabl e
Il  war mi ng, di versifying energy sources,
sesi m¢cludrganic material that is derived
energy generation can be decreased by <co
agas Hs considered a very efficient, clea
water and renewabl e ener gays rae sfowaglceder iTh
t that t has anmodnewhiychefifd chieqlter otf ham 2t
her fossil fuel .
is a big challenge to develbdpctsiusmhai hablt
otocatalysis is considered an environment al
an
cS

QS T O

ODOoOO0O~"00 MO
33=23T@ 773

mpounds d pollutant remogahi gb addddceaku
e main ifsocdusudod dwhnt hexdiazse ddianfderadnter hia® i ve
vestigate their applications t owazradnsd porrogdaunc
ugs r emovsalabtTahien erdesiun tl aboratory scale wer
ataforma Solar de Al mer2a (Spasad.phNotabatal
ed poopd#ction in a 25L photoreactor for phi
odi esel i ndustries) and other orAathercnaroympnm
alcodaetbndent hesi zed by a simple hydrother m
iversally wused t hi oreecetsauncicdees swaud ,| yf are ptl lae eft
S synthetized as altepmhatowvat sloysatr. |litghtphca
S i nvestigal edt ifvoer n otxhiadt aetrio 6shod rud maotnt 0 aheoh
rrespondindghal delgynhdeel lodlyads ® x Yatr vylraenide f50
otoreforming of furfuryl alcohol. A part of
gradation of most wused organic drugs such a
esence of differ eantUVp hamtdo sa tmaull yagtesdd wrmodar Ha
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Synthetic challenges and oppor

t he r eactalokny locforbrealaes wi t h

Martinal'WMams et taolSt 6f asep e Pobmrtiac oPaol es s

Department of Chemical Sciences and Technol ogy, Ur
2Department of Chemistry, Sapienza University of
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Corrole can be considered the prototypical ex
carbon bridges missing. This class of compou
promising exploitation innditbemanherfiakl dbemr
of interest in corrole chemistry at the begin
simple synthetic procedur-esi d&royll &tdivaatopsespvwar ah
reactivrdynand odlbavheevneirs,t rsyoo f ar, the propertie
ofb-al kyl corrol edSialreerd i¢aodreolkantoavsr . are attract.i
and theoretical points of view. Il ndeed, they
occurring at the nyacerlodc yacn de ,r eegniaobsleilnegc shriegehu g e ¢
to further el abor @t ttthd smaloend welxar, ¢kel atesre.ar
aims tgatevedhtei pDad kgdtcioes oloé sil ver compl ex
2,3,7,e3peF,ndBmet hyl cor‘rsodlet sanrdesAdt i n conc
met al ation and peripheral substitution of the
representing a useful tool to further develop

meso-acetate cormole silver complex
S-oxocorrole
AQO 10-oxocorrole

S
,/,C‘ complexation,
AgX, CH;CN + L functionalization,
10 oxidation
'{'\\4/ meso-nitro corrole
e} meso-nitro corrole silver complex
S-oxocorrole
10-oxocorrole

complexation, Ag complex Ag”. py
oxidation 5-oxocorrole —
10-oxocorrole

Fi gurSeynlt heti c scheme
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Injectable Degalactosylated Xyloglucan Hydrogel for
Mitochondrial Transplantation in Cardiac Repair
E. Muscolind?’, P. Picon& A. Girgent?, D. GiacomazZaD. Nuzzd, C. Dispenza

IDipartimento di IngegneridJniversity of PalermpViale delle Scienze, Edificio 6, 90128 Palermo, Italy
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Mi tochondria play an essenti al rahe thonchandl e
dysfunction is a key coht ryiebtutnoor ctloi nciacradi otvhaes
mitochondria directly. Mi t ochondri al transpl a
restore bioenergetics b¥%¥ MHeweaeirngcthamagademi
oxidative stress and poor mitochondri al reten
Thi s study presents a novel MT approach u
t hermoresponsive hydrogel based on partially
deliver viable mitochomRdhriod ogo cadmagned phad diga
anal yses were performed t odXG dsetrrsutcatnudr & hdered eilt.
dXG hydrogel protects mitochondria from-oxi da
injection (asaonddAfli@smad shy MHE all ows for sus
release. Mitochondria released from the hydro
celMogpholaomagil gali s confirmed a gradual increase
When injected in(thki gmytotmr dydlrogelsstier med di s
mi tochondrial dispersion, supporting tissue ¢
dil ation.

Thefsiendi ngs support thédapetde MTi als @af reXG ntey arn
failure.

- Spherical particle of dXG

>

N o PN

Py Injection into - - WGl
myocardium Spherical particle of dXG
: | into myocardial wall

Figuf(é&d)1Phot aigmjagpdt iodn aof dXG gel ; ( B, C) Vis
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Green preparation of gold nano
phot ot her mal cancer the
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I n thjasi mpt kategy to valorise agricultural wa
synthesis of gold nanoparticles. Grape marc
contain mkobghpamauffwmunmstnancesol ypla@dolriedu¢ om
t hat can act afsomahapari hgcdimaltre o Hedhzsa radaoyu s s
generally used in conventional met hodol ogy
p
it

Sl (=]

favouring their possobbke Afteernambgdcat ha
marc extract ( GM)plwayse gailca ersasrf apg d ryt-AwN Ress)Ap
purificatiosatiaod thearmachieocompati bility was
and MCBreast cancer cells incub®awdslP Wbt keRodeff
in vitro phot ot hAeurNWwasl wcaasp aecvi a |lyy «®t@etGak) Bir nfge rae Mt
GMAUN®xx ncenweati ommald iedtpeed at uwaes veavadladadtoend ev
until 10 minut$®saonfingrbdoead i bsgpphi ealedsRta hy
in photother mal akdllbacmeglelosd awbeCsF fi nal |l y eval uat

257 & 400 pg/mL
200 pg/mL

20 100 pg/mL
Control

0 2 4 6 8 10
Irradiation Time (min)

Fi guCéatact er ipzhaottioatheeprncatlh g of GMAUNPs at dif
@f refers to the temperatadieatwviaonati on
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Li ghhdsponsi viel &t amomeCompl e »
Phot ochenmMnadlcaammmcdcker Evaluati on
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This study presents the desibgrmseand PosRprateiasdiasy ¢

Pl ati f,l avippyphordatoixnygal 8nvatnwer als ub s bkanoacverv e f or
phar macol ogi cal properties. The compounds wer
techniques and subsequently evaluated for the
mul ticellular sphegoiHWMERMO d@lhd Rkmaeskabl y, bot
exhibit phot otaicEmsdy actyatlmlsesmaxycdpgegveal ed a signif
values wupon photoirradiation, highlighting t
triggered activati on.

To gain mechanistic insights, a comprehensi Vve
ultrastructural analysis via confocal |l aser s
as wel |l as flow cytometroinc profiling of cell

| mportantly, for the f iPrlsattatidlmat i ftiWhay (mpes saghsos e
3D spher oi dbsasuesd nnge tNaMRol omi ¢s i ntegrated with

Fi guB® -B&P spheroi ds
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Aromatic copolyesters containi
for vascular tissue engineer
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Cardiovascul ar di staastlss ecaaarrder edsi pseanasiel,bi | tieynhosf i rdli
occlusion of smal/l tAsa mentee rma(i v 8 i Mmm}t wds caolns.
consisting of humanort,i stshuee ,hd eivse |l tolpemelnd c ko f o fs ydc
i mporiAxrcwa.di ng ttdhet lpiressent research two -rando
furandicarboxyl at e) ( PBF) and pyghybObbsetifuwbBdryan
characteri zedc dommoagsasicgdmdern himgher smpltag@atbh @
wi hhgh ulti madel s¢s eoaft bl asti c orpoadiug meng arnietaibd

The At eng stabilitynodértplegei ombo ewhd alhs dosn dai tkieoy
this kind vwds agplpd a Ecadmfoinhme d.i ol ogi calofpwman of
umbi |l i cal vein endwashedsasdd $seeth ¢ mo  HOYYVECCishi | it
by evaluating the adhéesteonestil bsoobdtaompdnweet
the i mpl ementation of a device, in the form of
performed. ,I hi £ oogptekm@sginadn s ud a exndfi el ise litdh sasfh e
engineering of soft tissues, including vascul

O 0\/\/\01Ly pa—

O O

Fi gucCéeini cal structure o

f the copolymers und
scaf.f ol ds

Ref erences

IA. Ti,mmeBEsradpean He®#®R4454D d490 2.l
°D. D-Re,gmn Falontiers in Bioengi2D@#77h40&Gnd Biotechnol ogy

57


mailto:giulia.guidotti9@unibo.it

[l ConvegndNazionale delleDivisionedi

Chimicaperle TecnologiedellaSCl e

XIV ConvegnaNazionaled e | | 6 A s dltaliana @ €hinicaperIngegneriaAlClng
Milazzo 1- 4 settembre 2025

OC37

Synthesis and characterizati or
compl exes -wrtdbBrseoonhdnear opt
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The growing demand for advanced photonic tech

with ®edemdnonlinear optical (NLO) ©properties
due to their tunable strwyucsturase@agyndi rYe@lct&Dns
HOMO and LUMO to promote intramolecular charg
We report the synthesis and chatr-aenjeugataedd ohi
bearing donor and acceptor groups. Structur al
ray diffavadtRonandVSHG measur earesnda se x hlihkei tc opm
solvatochromi sm, [ ChdDEBtcakcwlfatsitonosngconfir me
del ocalization, correl atk)awued. hThhdsehympes plo
potential of thesm®dc Nh®l ema¢erasal second

5 1.0 —0%CS,
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Fi guiu®VilidIl R spectrum of th compl ex i n DMF
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New Nanomaterials for-pehdé¢é oDenaa
Chemical Sensors for Enviror
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Ant hropogenic pres-supesmi caasddtbyghnanobkogioal

altered the natur al dynamics of ecosystems,
component s t hrough e X cesTshessee epra rstsu robnast | @fn's p «
environment ali nocdrusde qowge nxeisd rai n, i ntensi fi et
accumul ation, and biodiversity |l oss. While re
these i mpacts, conbnmeatsl amdnpteti sg eewmains
This doctor al research focused on developing
for gaseous contaminants detection. Vari ous n

(CaZAC,gO/CuO, Co ONbLF#O@),, transition metal d
car-based str dctsupiersel( CDesr)r i t ®3 g Ni Ee f @ anfewan &

were investigated as sensing |l ayers. After th
deposited omssemsnadr tphleatfeosgul ting sensors we
formal dehyde (CH O), nitrogen monoxide (NO),
(Et OH), and acetone (C H O0).

/

Drop-casting .-~ "™,
& °
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A Ax oq,
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Nanomaterials

Figwre.phi cal Abstract
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Catch, Signal-FumReetmoore :p drupHyr i1
for fluorinated pollutant Se

F. Calrlo.l eRGy aMdh.naDe 2SanNbRs.diPBabl esse

'Department of Chemical Science and Technol ogi es,
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Fl uorinated sp-eacnidespoliynfclluuodrionagl kpydr substances
anions, ar e persistent contaminant¥e ofr eisreat
mul tifunctiodmalsegonmreltyempitmaoi ddesi gned f or sel e
targets Thbvaltghtnoecognition. The porphyrinoi
binding, enabling reifrfaetcad vpo ldleuteartti o.n Tod ef nl huaor

was i mmobiligeldi dndssdupcphb eatse nita nmasrpomeylelsul ose, a
mat edédaads of fering distinct advantages in sen:
from water sampl es. This modul ar approach all
remedi at i Dent, e ®tri dorotwas p ecrofsotr noepdt iucsailn gs ¢an d@xrw [
setup assewmbliand ewi tclo Apddmm eanntds ,L EVilesb i nt egr at ed v
for f1 uild ehnaanbditlii mggstre@amd nal ysi s. The results d
combining porphyrinoid chemistry with mater:|
managing fluorinated contaminants i n water.

devel opmeotdabl a, portable tools for simultan
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m rmm-v- oo

Fi gurad® MMA hol der designed to accommodate th
recepilobe-Wedcam records the colorimetricthlari a
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the graph, it Iis reported the representation
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Vapochromic and vapakeno sescen
on a Zohypae)lewomplex for the di
volatil e primaaynwdaldi plmanhies me¢
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Vol atile primaraynwdaldi@amatmnmesmmounnds involved 1in
example as raw materials in many industrial p
and $poidiFeaget hese reasons, chemosensohemabheEkl |

simil araraemmahiyd leilsyer#desiprabetmiudyHbasepapemsors b
vapochromic and vapyppaemni heRREBErpEaAb(sabémdi scr
butyl amianed (eBA)y|l enddapmuns, (E®DAprototypes of
monoamines ,ard peitdEFmigede e 1)

BA PBS-1 EDA
0 B3 . |

FigunéeelAhogt ograph
EDA under natu3@&ahb

[ magefst ef EBBoswmisBAf angdat

c-la g
h md plloitglotmd p) (Rndght) Moll.ecul a

PBSshow different colour and fluorescence <cha
ascribable to thendaddwadtionr edpenmntotniovel vy, ena
di scri miMoateiowmlra,l |PBMS to quantify BA (LOD = 2.
ppm), | wmt hs of detection below the permissi
Occupational Safety (QHA)leaBAh( Bdmi ppmiIdndoh

This work was s

u ed by t4de@@@nlivreeres idljy &onfd eQpast eatnti aal,| vy
by European Unio X t

GeMMRR tpromj eEdlt) , SAMODHIRACE h(eE GISJRC
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Smart optical materials and de
val ence compounds

A. Beheduci

Department of Chemistry and Chemical Technol ogies,
amerigo. beneduci @unical . it
Sti melsiponsi ve materials are crucial to modern

their properties when exposed to extern&l? sti
Their versatility wunderpins applicatiomd in

I
particularly promising class of these materi a
valence (MV) specieBheéeihr oplgehmir@allo xp memernt ioens . c
by ealitng their structural-actoimpengnboeps sanld Bes
Compounds featuring®®eubdt pyut didnidddarrieb aessi pieecsi o:

noteworthy due to their electroactive and opt.i
of such compounds, whose optical properties
controll ed using exd,ertneamhp e raactt wrres, ganeds esaceh an eenrtt
demonst rsattiemuruil triesponsive behaviors and exhi't
highly ver-ganéetatifon oapkitcal mat erials and sm
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Heat hI \‘V}Itage
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EXTERNAL STIMUL

FiguSeatt optical devices based on diaryl
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Novedl WNy | eboarsreodl esensi ng mater

devel opnmeonste opfl aet f or ms
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aTor Vergata University of Rome, Via della Ricer
francescol.pizzoli @gmail . com

Corrole was one of the fiinr gthep'dri slreyomierueidd sa ctcd
during the great rush to vitamin B1l2; ever
functionalizations have been deveéhoped fereatlu
recent years, we hawsakkpeani omtefesdedoiast he
reacti on, surprisingly stiPl Amootngf wltlhyer i rpw eos
introduction of al kyl groups into the %corte b$§
possible to modul ate polyalkyl ati o’m,nds elagaty e
compl exation reactions with divalent dimeftfat eani
macrocycles have been characterized, and var |
photosensitizers for PDT to the field of sens
select-abhybf cbrrol esmdepobat adcent g amastdtra cxe rwsa.
used considering an electronic nose approach
by evaluating the possible effd&atnmal by, abkylaa
appl i,cantei omave performed tests on six sampl es
wines to verify the possible use of our pl at:
increase its alcohol content .
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Green electrospinning process
water treat ment
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2Chemi stry Department, Hel wan University, 11
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El ectrospinning is a versatirdrdtrerazmofiguer ¢ oa p
fibrous mats through the application of high
enhanced chemical resistance aaupl b e@igh dmhccett® c
crosslinking and electrospinninig Fiagsurbeeeln .pr o

Photo-crosslinked
nanostructured
embrane

FigureColupling elecicrospilimnmiknggardrnaodrphdteof abr
me mbr anes

By carefully selecting the composi-¢n @s loif nlkih
parameters, it is possible to efficiently an
its wettability, and t hoeupamoawnati | @bl actoinv et h
crosslinkéeéd Inmnbhi bemwsay, mul tifunctional a c
obtained, suitable for different applicatior
ions and oi |l yl icneintaarnmy nraenstusl.t sPreen t heir appli
for water3wdddalail saot iben presented.
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Li gBiased Cationic Hydrogel s
Emerging Pollutants from A
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Water pollution remains one of the most press
are widely investigated for wastewater treatm
effective interactionwewitmathgr geatc hc onatt &amii mad 15!
resources and suffer fromdegradalkklsi t wcl amd ntgh

[

poll uti-basedi goprous materials represent a sus:
adbundant natur al pol ymer af tlearnkceadl laudoonsastiifce ouynli
napy<coumnady p paloowdaddinsg er ogent.d mu g hs tsr uwotr kr, e a
Am) and acryloxyethyltrimethyl ammonium chl
water using potassium persulfate (KPS) a
tiator an,d rcas@dtywsitvealdy l400i A€ cationic hyd
racterized Ky FKhleRmitcal cenfriucmuir e, whi |l e

e performed to evaluate its morphol ogical,
ealed a water wuptake of ovEhe lRYPORO@élt ewas
adsorption of-Na)¢l aheereamergodgumo( DGFant ,

W experi ments. Batch tests shoWNadchingknads
125 mg/ L. Kédedneda i peseaddeomdeinl owndi cating ch
ctrostatic interactions. Adsorption isothe
gesting monol ayemogewveosages amfdane abehavi ou
rt of dalcl of$enbase@ mgwnwdmnoghedd imolau nma c kaecdh
mum capacity of ~50 mg/g. The columni dat a
on, and Clark equations.
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Devel opment of I nnovative Tech
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Thidsoct or al research i nvestigates the -basstdai
nanomaterials derived f4 ochusénewabwasbieomas s h
of devel oping functional mat essiealss ngor Teavipr
devel oped within the framework of Green Chem
Agenda for Sustainable Development, promoti ngd
reduction of h a\zaarridoowssea ssu bt malcedsong, ci trus

brewery bagasse, camukyryienwadijwetaeldgalo shpyedr ot h e
nd r elianpeadc tl oswnt heti c apprcdhachéeé s dt @proldtuaitrs @
NDs) . These processes -neoniasbtluer et hceo nvt aelnd r ifzeaetdi
acctoinodni ti ons, overcoming |l imitations typical
rolysis. The resulting mat eruraflasc ed ef nuonncsttiroar
versity, and favorabl e physicochemical ch
sper siebielcittry,cheemd c Al comppehsesnysiewne s @&Ixarracctt eerc
d synmhtei iza&lds was performed using advance
rphol ogi cal features were correlated with f
rget appki csgtnitchress.azed o0anbomateriml $ hwee e ma
ppl iarad(ai@sn adsor bents for the removal of pers
agueous (@alsuttiadtms ytic supports for potenti al

YOS TT< OO
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(ijias modi fiers ofprdaoommar cciaalbosncredeenct rodes (S
el ectrochemical sensor s. These sensors enabl e
including nitrobenzene, ni(ter. igt es Pbgul, f iCtd¢ s, &
vol t amndetfrliucotmrenseenscér at egi es.

The i ntegrasyonheosfi zgdeenar bon material s i nt
devel opment of highly sensitive, selective, €
' imits and rapid response ti neenson sk urattreear nhoirgel
efficiency and regeneration potential, maki n
technoOwgrielsl., this study provides a viable a
into multifuncti oanpap |l incaant o noantse riim | o lwWiuthant mo
findings support the advancement of sustainal
devel opment of environmentally benign techno
polle@aomomol , circular economy, and resource e
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Porphyrin-based SURMOFs: from synthesis to application

. Di Filippo,** A. Ambrosellil L. Duranti! G. Magnat G. Bussett?, R. PaolesséM.
Stefanellt

! Dipartimento di Scienze e Tecnologie Chimiche, Universita degli Studi di Roma Tor Vergata, Roma
2Dipartimento di Fisica, Politecnico di Milano, Milano

* jlaria.di.filippo@uniroma2.it

Metal organic frameworks (MOFsare highly crystalline and porous materials, made by the self
assembly of two different types of building blockk:metal or metabxo units andi) organic
polytopic linkers. When porphyrins are used as struts, their magnificent physicochemical and
el ectronic properties 2avideningthkidesealin fields as phaocathPFso s
and sensing. However, the limited processability of these materials hampers their deposition in films,
as most are required for fabricating electronic ortpéaltaic devices. In this context, the surface
coordinated MOF thin films, SURMOFs, have been patrticularly investigated, as their thickness can
be precisely controlled, they have a preferred growth orientation, and they give a homogeneous
surface coverageln this contribution, we will describe the preparation of the porpHyased
SURMOFs (Figure 1), performed by a laysrlayer (LbL) assembly technigii¢hat alternates

within one cycle the Zn acetate solution in THF, the rinsing solution (THF), tipdyam solution

in THF, and, again, the rinsing solution (THF). The fabrication was optimised by studying how the
number of cycles, the deposition method and the type of substrate influence the crystallinity and
morphology of the final films. Preliminarypplications as gas sensing platforms will also be
illustrated.

LbL deposition:
spin-coating

q or dipping

| SURMOF  class i iy
Piranha ?H IH P'l”

S —

Figure 1. Building blocks, substrates and deposition techniques explored for the SURMOFs
fabrication.
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Understanding natubahaanduar off
met akdbalsiend geopol ymer s
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e envwha@mmegmeaedta sOn t he ot her handysétshuerhe aasr
| orophyl |l s, phenol s,t ltatr ot &@amos @rsy ef cvarsdd agrataidf a:
esseTheatur a col orants waash elde bexaifc dasghfeodo df r o
p pclhya iarvso i d i
u
m

Sw T Tovwoo ToZ
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I
ng wastage, and b-actiinvadregdor ame
mi nosilicate matri x, a-l igle® p onlay &rd igally £ e s le te
parison study between naz’urTale amai mrftiinfdicn g
i s i ble to synthesise geopolymers in t
flu the geopolymerization reaction. I
abl bl e woet eetfadbm 1 hour testing. Alt
ed tanemdstt o i mpl ement the colour st a

Coloured Geopolymers

Thermal
properties

Colourless Geopolymers
Spectroscopic Mechanical

analysis  Properties
N Physical and
oeee chemical
1 properties

Fi guSeh&gme of the geopolymers synthesis
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Tuning Paramagnetism i n Graph

| mpact of Reduction Degree anc
by EPR and MRI Anal yse:c
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GObased materials have recently attracted sub
contrast agent s ( CAs) i n nucl elabDe sagreet m e mefF
publications in recent year s, tphhey s¢ camp | emeec hu
underlying parambgeedi mant eni graphemai ns el usi
oxi de2ap@Oy educed gr apihgmeeokxi de (r GO)

B Reduction
S L —
* € 1. thermal

2. chemical

rGO~
T T
1 . 2
&

Figur(eSdhemati c roefprtelseed@@t i om pthoo tro@®@Q® awihtitkt i
fretrzieed asmMMEPR)S S pecT/ToMRI anfdo@®, adapgted from

(b)

EPR i

To address this knowl edgesygnatphesGQ eand i aGQ@ hee

redueweiroen ri gorously characterized using a mul
anal ysi s, S p ec ttrhoesrcnoapli a&n d aeleyhania sqruers , par amagnet
spectrBgcomy.ee¢graantdi NEEPRX wi t h 1.0 T MRI, we S
paramagnetic contributions of structur al de
unprecedented insights in®Ouowr thiemndi MRd <hhowrtal
i ncsreesBRhit el axiL,wirnt i keisgtGlOibgh piongnti al as a versa
MRI contraamplavaggnt e way for enhanced diagnos

targeted therapies.
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Accuracy and Refr dcNdMRc ipbriolt iotcyo |
Quanti fication of Betaine i
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Quantitative nucl éagaNMRpgatetoscappysoinanae power

anal ysHoswietver accuracy and reproducibility <can
di fferent spectrometers and qg@prereattoekaibwe ait ntv
compa,aiisnemd at identifying the primary swasrces

presented. The target nbet gamieemarhkoere ntclgpabraenlt a tC
resistancter ¢ s water

Focusing on the quantificati on ofv.bavaaicaoedAium e
l r)dand their corresponding pasta, the | LC i
magnetic fields ranging from 80 to 700 MHz.
Two distinct data processi-ogperaptpomapheseweirmrg
operator . preec ecsisfifnegr ent wveeorfea wa o mp grl eadofpenmr md b e

appr.oakddi ti onall vy, quantification wasndormduc
external stftandard method

This study underscores the importance of st al
processing protocol s, demonstraménigod$ albl-a hé d h

NMR can be achieved even withlicutr paradichihen avlay
application of gNMR oomm@l e hdasta t anuendterra d iotri on a
expenoi wmemal yse wiitnnulotfihpeldedenle t a®dsutraceuti cal
agriculture, and environmental sciences.

TSP-d4

. B
HE—N—C 9
HE G

-h\‘
33 32 ppm ’ l

Fi gud®H1NOESY spectrum of agiegus nexmhtacmnhsalo

Ref erences

11 SO 2u2®BBantitative nuclear médruetiity rdescmram me ts penc torfo
used for foodsd Gerdef @lodr epdHoidNUMRnasinttse fmal. st andard met ho
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Environlmefndg alycl e Assessment (
stabilized SilveAgMNRasnopar:t

Andrei Unyg WDravdmde’ COomehako MRgud®l Bapaf Amador |
Ant onel I’Rb 5@ t402' RA s maF dvrdr & rai

'Department of Sciences and Methods for Engineering, L
42122 Reggi 6l nEEneirldieap,arittnaelnyt,al Center En&Tech, Uni ver si
di Reggio Emilia, Piazzale Eutepdepardmeénr8aRefggnoeEmMiob
Services in the Advanced Mechanics arfGQNRSSENMCEC Eagi oeal
Research Council of 1taly, Inabitute bDbdbr SCeramiecsTedB
Department of Chemical Science, Life and Environment
*andrei.ungureanu@uni more. it
Silver nanoparticles fukhNgNR)nahawzedr eavéa ¢ mt lcyurg

attention as 8ntciombdrna-mega Bt bhbeg swhetld ant i mi cr obi
nanoparticles (AgNPs) with the bioactive pot
hi ghlighted the impressiAgeNPaEnt ihmii cr opoitaelnt é fafl i
i mpacts have not yet been evaluated using the
LCA offers a comprehensive analysis of the en
product 6&f rroarmher a&aw crhat er i-oafll i feex t& @aancd o iosnl wiod eelnyd r
as a key tool fammksngt aiTmpdBles t dlecAi ipomssess
footpri-AgNBE <Lymt hesi zed at leankea rgayt, o Fays s § ® dviad

met hod in aqueous solution.

Addi tionall vy, the study compares the environn
chemical synthesis fr o@urvaunmdrlhlioznogpaed exti t av@it
Each stage of the extraction process, from cu
The LCA results identified the key substance
footprint-AgNPdowahdCuhe t wo ¢ udrcchuenmminc apg r osdyunctthi
et hdbrmsled extraction. Ulti matelyg, fohe manal wais

product iFAognNPosf fQourr anti mi crobial applications.

Thisg udy was f alMNIRERI4 C2h rNovulg h5 NexXAv Geser Bti7an1 21
ECS_O000PDOOSBIZSSTERCBHEI 3 C2 200 1Plr00gedtitoo PURE
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Di sposabl e Sensor Array Embedc¢
PEDOT: PSS doped with pory

G. Md&dnaDi 'R.azCopliamMd?MegSae'Can®i I’RRaallesse

'Department of Chemical Science and?ODeganmiomengt ecf Hbec
Engineering, Tor Vergata University of |

*gabriele. magna@uniroma2. it
The early i1identification of chronic kidney di
and redutcemm he®algt hcare burdens. I n this <con

di agnostic platform based omwid hdhns Fd&Paeblfeacseen
sensor combines the conductive polymer PEDOT:
macrocycles widely used as chemical receptors
range of vol ki leecofdpgopuendd scyandchucti ve pol ymer s
of f | exciobslte,galsowsensors directly ont e iaore,wintomi

invasive breath analysis. Remar kabl y, cthteemi clac¢
sensitivity of each sensor by a coembitreataican o
achieving the combinatorial selectivity typic
Il n a f tofcsotncperpdofst udy, these sensors were sh

composition following $Swhsie @qumeantblew,eragree fi inn eack
a clinical setrteilnagt eedo MQGC nstiigihyatQKrDes. A tail or
signal processing usi ng continuous waviel et
Classification via |linear discriminant anal ys
di stingui shifargomKiDe plathy ncesntrol s. Additional
for stratifying disease severity. -blehseesce weasrud
sensor softar epdiimtgnosti cs and continuous heal't

A/ c
{{ L\

tetskis (4-subonatophenyiporphyria. (TPPS) (Nt 4-pynayaporphyein (TPPY)

Mo totrakos (4 suitonatophanydparhyrin (MATPPS) M. (N-methyl 4. pyrdyiporphyrin (MATPPY)

Figutetgerdigitated el ectrodes printed on the
reading unit (C). The sensor array was made Db

(D).
Ref erences
L Di Z&zMaog,MaLucentini, RIRao$t€edsaMNaelhlaime s@02Arls2), 356

RCapud¥Adb) eAgCat, GMia,g MaDi L &uvraa,r o.A g eBRteis c gt Ril gRiHFa o l,es s e
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New Wi gl astic sci-bhodVy| 8PBECT &
theranostic dosi metry

M. Bo'nGsAo Byrat iChir P Mez®Pe AFede? GGegdef, ¥iGncen
Franc?,o’sM.niFrtanM.e larzlziirdasNay Kima AMAEI M&nuwkz at
Mar alf,i®nli. MatR.i eR%d st¥aetfeprdqfu a t 3t ,r iMpic’c oRaf 't 1 A
SchftravMoppidiTr &i ni

ICREF, %dBmd; Department, Sapi &dfFNa RBoim¢Rdparetgme min RmmeRa d
Oncology aRat Amladogoyno Sapi enPagtWmidwan i tSxc hmfol Rd me ;Medi c a
Universi tyBrl,f Reomear s &CRBEIREAS, STr dmti ofRIr Sli t yUmif v eryoint

Tr e flt DS, Center for Radiation Protection and Co

*mattia. bonuso@cref. it
Pl astic scintillators represent one of t he n
medi cal i maging and dosimetry due to their |
However, their performancel lsatidrls,| amai bleyhi chude

number (2) of 'Thesr pcomponefbsuses -pen fohenade
plastic scinbodyapbogbe oemitowsiadbn computed to
theranostic doshmetniwvy.l vEke t agprsoyant hesi s of [
tegrat-Z ol erme mt g.h

€ main objectiveseifhckudaecysyhubesphonegshi g
r i mproved optical transparedceg] emactreadbien
mmer ci al 5% | i mit; and doesviecl @api pgonemwolf mine i
rdtnd imrgoduce tyriaenlsdp asrceinntt,i lhliagthor s wi t h ver
new fluorophores weFfe wsyrt heexsciezlelde nan dy i ce
ophysical performance over commerci al S
opol ymeri zatweorne ainndt r3oDd upcreidn ttionge x pl or e nev
synthesized fluorophores exhibited pr omi
ing commerci al solutions, particularly i
l ymeri zati on ena-dl edtesneat i noocpaotattit D
g the design of plastics scintillators
ic flexibility, but current structur al
onrdo pdi ocgHes mant s .

ul t s highl i ght the strong potenti al

| i cations. Future efforts will focus on sy
nting t-percfroeramaenclkei gshci nust bmt drlsuor aplkgr as
ment s. The goal i s to devel olpodeyusit mang izad
ranostic dosi metry.

> T ST T ISC O3S ITTXITIOSTISOUoOoos-SoS

T DT Y 40Q D TUYD 4T T TTWO —r o~
OO ~TOT O® 0L O ~TdOOoC
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Radi actrioosns| i nked wound dressin

proteins

F. GuPimo Musco.l % Aldes i rLg e rPfail Pu nfpPd .o HNuUx.z 0
Gi acomazLza Di spenza

1Di parti mento di Il ngegneri a, Universit”™ degli Studi di Pal ermo, Vial
2 |Istituto per |l a Ricerca e | o6lnnovazione Biomedica,Jt@drysiglio Nazionale
3 Istituto di Bi oFi sica, Consiglio Nazionale delle Ricerche, Via U.

federica.gulinoOl@unipa.it

The wound healing process is a complex and dy
bl ood, and the!lkwxd rtacettHalianf Imaeande .of potent
as diabetes, any disorder of these factors wi
excessive inflammatory response preveetsoudhe
infection which can also result in an amput at
be -1 hifreiaf .

Egg white proteins, such as ovoal bumi n, oV o
especially because of their demonsthreasteedi amtci

proteins can then be used to enrich advanced
oxidative stress and thereby accelerate wound

Wound dressing films can be easily produced cr
or polyvinyl pyr remnleirdgon dTadRs\aRt)igerhryi chieghdoes no
initiators and catalysts and it can guarante
irradiation doses. PVA hydrogels obtained by |
woundsidmgess. When PVA is mixed with selected pc
have shoewn hfeaad i ng rates and scarl ess healing
polysaccharide fragmedAts produced upon irradi
The aim of this work is to develop novel hy
pol ymers and polysaccharides, and incorporat
investigate their applicability as advanced w

Ref erences

1s. Dhivya, V.V.BiPadMaadZ kclEne(Saht hini ,
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Sol-larri ven Photocatalytic Redu
Applications

M NobdtMbhvaBelllardit a,

dniversit”™ degli Studi di Palermo, Viale delle

*maya.nobatova@unipa.it

Photocatal ytic-woathaltegenahosmasofvasteal btiamasrsd |<
wast ewfat ers a promi sing approach to addressin
water pollution, and the sustainable producti
potenti al, most research still ofoaecsexal owasi e
scalpe of these teomhnhdl eagice stefmai nseadli mi t ed

Photocatalytic reduction reactions use sol ar

conversion of CO i nt o useafrulv efnu eplrso caensds ecsh esnhic
for clean energy generation and environment al
reactsiupmpsorts the principles of a citldaulteordagd
scientific world, a multidisciplinarydrapvpen a
chemi caslespr ocnesspi red bya nlkadyw rmrl o @é 0dsatd hearttt h ssIEpSs
to mimic nature by converting CO I nto organi
concerns, innovative methods such as photocat .
explored, alongsbdeaefif c@udsedocheemebiadompr oduc
This paper aims to better understand how sol a
for converting CO to fuel s. 't also explore
bi omass into valuabl e c¢Hemiiccalnmse tahrmnd sf.u ellhse wsoia
energy in chemistry to develop clean, efficier
chall enges. This includes developing new mat

procesdiemgyef faind creating cleaner fuel s.

Ref erences
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Theformylation of N,N-Dimethylcorroles

Alessia Fath”, Francesco PizzdliGreta Imbesj Roberto Paoless&nd Sara Nardis

Tor Vergata University of Rome, Vi.a della Ricer

*al essia.fata@students.uniroma2. eu

Among the numerous functionalizations of corr
N-al kyl ation is one of the | eas*Alskyuldateidon doefs
pyrroles converts corroles into dianionic |ig
shift -mdndsheiMQnfhareear NI R) regi on. It i s als
and vary theolatl &kiyni mg callpwiy tat e'dmpe dhdfscWor k, w
ssubyunctional i zatalokny | raetacdt icoonrsr odmresNt o-ail kyést
group on regioselectivity and possi blad kdyil fafteerc
macrocycl es. Specificall yresventcshotstee f@a snye aatt |
carbon atom at a macrocyclic per iTphhee rianlt rpoodsuictt
one or more methyl groups was hypothesized to
and rbdutermati on of byproducts. Based on t he
(5,1a,rligopdylcorrole) was subjected imetthwd adii s
foll owed byHd&aek Vidaoteiremd) (I-HaavVkl smaceron f
N-met hyl ati on. By comparing the products obta
elucidate the distinct effects of the methyl

D

FigucCeys$tall ographoc-Ngtlr tiéthet dydbfcol T ol e
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Synt hesis and CharacterDerati vend

Polyols for Use as Bi ol
| . AnduiD.leRdis &IMEl. e DY AdMc Mr. difye IE.' Adrnadb.olyM.icul | i

Seggti ani

'Dept. of Civil and I ndustri al Engineering, Universi
2Dept. of I ndustrial Engineering, University of Bolo
SDept . of Mechanics, Mat hematics and Management, Pol it
ADi p. di I ngegneria Civile, Ambientale, del Territorio, |

Bar i, I'taly

*irene.anguillesi @unipi . it

This study investigates the production and c
cooking oil (WCO) for potenti al use as bii ol ub
94%) through heterogeneous!| yi cdaompilemg ed oxiad a i
et hanol to obtain polyols with hydroxyl numb e

polyols were characterized using FTIR spectr ¢
t hermogravi met r.i cRhaenoalloygsiicsal ( TaGWlAd) tr i bol ogi cal

functional behaviour of lubricants, were also
across the entire shear rate range at itchaet isnedl
excellent thermal and flow stability. The hig
number , approxi mately 132 (wel |l abtoeerap e &Q Ju,r

per f orTmainbcoel.ogi cal test d omarNodarni®da wsiltihd ian gn osrpn
reveal ed an average coefficient of friction of

under boundary | dlhreiseatfiionndi am@rsd idteimoonnss.t r at e t
bi olubricants from WCO with favourabl e ther ma
them promising candidates for industrial appl

U

B Cereneans L.

£,

z =

g 150 V646 - 40°C

2 90000000000 ININ

100°C
a Hl 1‘0 1(‘)0

Shear rate (1/s)

Figure 1. a) Viscosity vs shear rate for the synthesized polyol with high hydroxyl number, measured at three different
temperatures, compared with a commercial ISO VG46 lubricant; and b) componentsigmibsetibological tests.

This research was funded by the European UnMext Generation EU (National Sustainable Mobility Centre.
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Ab T ohanacteri zand oirdtospfeZdHfd@ r i v
for Energy harvesting ap

M. Pet'rBo.s ePdRi.onMqghlebbdi,vi tSav esachhaatdEniiphatdadi o

Department of Matter, Environment al Science, and Ur
Ancona, I'taly.

*m. petroselli @m. univpm. it

woraki ms to i1 nvestigate, through atomistioc ¢
mponeenner gfyorhaomgesthoesmati cal. Ay gepbrartedning
nNtinues to ritseec,chneihqéueegsy ahar oenxwilreg@ecappmoaanh
ergy that wbas$t notthheinswnieseeandllmekt pns obagei beéeh
t er aetxyrleamietragy from sol ar and el ectromagnet.
er mal dHaff fne ruem toix a |ldis. el nitf fqQuiet < ombi nati on of hi
er mal stability, and c 0o mpoaxti-sdeemi c by d wa tt dir ¢
chnolhiagsy emerged as a promi slinngiamajtreerx iadft & oir
om di fferent polymorphs with peculiar stabi
eamfitniddroeti calnsahdhbhsbenhsdy idmypeé igwidtdiOe s
fferent el eanfefnetss, ® paimthiteass m&r pf unit cel |l s,
operties, andindioeldeat hteoc viéessntic htghoen s pabpi t hey
roel ectric behavi or2iisn ad aspoa calvitadaiss ebdaistelde otnr
nimoiloecul ar dynamics sitmumpaeidiejpoendened dted oa
ectrgmedgewinasshiaaygne st he di el ectricopermittivity

—_—oO< T TWVWOoOODODSTITST TS OO0 T

OoYYT T OC T+t —0DOO

Fi gureEnergy harvesting through Hf

Energy Harvesting
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Bi odegradabl e Nanocomposites
| nvesti gaStipOhng MNlam oa-bdsBPHSAYyst

M. CaplpelPl.&i rCe IFi&r Fé ICH. iPrid,r olt tAf,PuRB EsMd. Rj ghet t
G. Mo I%iAn aQ%il IMi. Séggi ani

Dept. Civ. and Ind. Eng., University of P

2l nst. Chem. and Phys. Proc., CNR, Pisa,

SsDept. Civ., Chem., Env., and Mat. Eng., Uni verl
*miriam. cappello@unipi. it

Bi-mased and biodegradabl e polymers are emergi
based plastics. These materials are particul
environment al i ssues suchplasastgireceembvlolustei gm.s A
(lactic acid) (PLA) cadi patg) bgPBEANe hauecigm
thanks to their biodegbhadadi dnd y‘cobaoipoaidwiclh b

enhance theofpetrfeogenamateteri al s, such as mecha
modi fication strategies have been explored. (
nanoscale fillers to produecsei zrean o ctohnepsoesa fit tiellsy. ¢
influence the polymer matri x even at l ow con
polymer and the nanofiller occupies a signifi
I n this context, this study aimed to investig
bi-mased and biodegradable nanocomposites. Nan
PLA and PBSA as the pSdi@smetrhiec nmeantorfiixl laenrd, nuasnior
filler (1, 2, and 5 wt. %) . Mor phol ogi cal anal
into the maechani dalkermooperties were evaluate
Dynami anMeé@tr mal Analysis (DMTA). I n addition,
tests were carried out to investigate the bar
nanocomposites. Resul ts i ndicated pehatedheft

nanocomposites without affecting their biodeg

AL ) i .
e ’,,. P L.

v Y " e
N 2 A T

Fi gur eN&li®a), PLA+S%SiFB A€ %Si O

Acknowl edfleemewdtsk has been funded by Eur-opean
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Decodi ng t hRerCthernmmanae {Biaslk di n
Pol ymer s

M.VannlilnSi $AMar c Recel | i

Depart@enmtl of Chemical , Environmental, and Materials
Deparvomehndustrial Che niindtvreyr s"i Toys oo f MoBnotl aonganrai, " , |

*mi caela. vannini @unibo. it
I n the f-badead ogolbyinoer s, whioech denmisedstirtadt &
pol ymer s containing furan -rumagmsdi cianrcblouxdyil nagt e
characterized by exceptionalespreperhnt iass exrce | d
properties, as well as outstanding mechanical
The power of furanic ring l|lies in i1ts intrins
pioneering psapaend® rciokr Bur gal i ke -ftlhiep ppicntg vme phe
PET, f ufrlainppiimmgg i s greatly bsepmaxeass eh, moheneals:
in PEF due to the energy penalty arsdc orciimd epo Iwa
However, even if-babedspothesteoereoefhbarhbhaen ext
some critical i ssues, usually overcome by wusi
catal yst. The high amoownntf ooaf idisolc oanlglweaystt ii coonng
reduces polymerization times, and achieves a
an increment in the content of ether units al.
si det irééhdsce presence of ether groups is crucia
affecting the gl ass transition and mel ting
resi SMame®ver, the chemical characteristics of
properties: for examylHes, e qtuheen cperse s ecnhcaer aocft earliizpe
along the macromol ecul ar chain, can counterba
Final Ifyectt heef edol ar i nteractions, i nvol ving t
been considered. Then, accurate correlations

f urbsansed polyesters have been evaluated.
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ZnNnO0O@GQDs based gas sensr f ol

F. But ®l ol ahM.azHaf,i @neE Gp¥Ne r |
Depart Begi neeUnnger si €Cydaf,diMeBisdMelatsa Inya ,
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The moni
adver se

tor g of atmospheric pollutants is ¢
eff

gaseous and
(H

i n
ects on the envi!Mosmenf, theaktltont
Il nclude compounds such as carbon

sul fide S), ozone (O ), ammonia (NH ), nit
compounds, hydr cage rb eewnl fsihdbevn( H oS)nelgati veély i
Due to its ewanaoe,nnemitalwared ef ocuses okincewrhan.
Zn®O®ased H S sensors by integrating them with

mat e€rGQOs. are carbon nanomat-arha@alte®rofueantiuses
guantum tudapehdenyt kiglket emission, high condu
el ectron transport. To veri fyl dyed cheve rcall «lo:
techniques, i ncl udVYing rkpEcRi,pyTGA,n darhde ZW O@GQD:
and compared the results with those of t he
nanocomposite (1:1 rati o) cawsatsi nagp ptleicehdn itqou ea fso

H WSt di fferent concentrat.iThhes sfemesmr O dEMB nepm
performance, with optimal response and recove
at 200AC.
Zn0O
nanoparticles
FiguSehg&gmatic il lustration of an environment

graphene qguantum dots (GQDs) conjugated w

Ref erences

'Gome&/z Il l al ba, L. S.NasamzattadRi8xadX, ;1+F9D4t, R.
NWangPhRsi 020 19Re 7946 .
5Tan;L.G. Tang, -MD..;; WaAm@QSXAXppl i ed RapPHE 9WMa t-H2233HI0 s

8 2



[l ConvegndNazionale delleDivisionedi
Chimicaperle TecnologiedellaSCl e

XIV ConvegndNazionaled e | | & A s dltaliania @ €himicaperIngegneriaAlCing
Milazzo 1- 4 settembre 2025
FO1 0
Met abol omic changes i n xylem

resi stant olXiyveld alitinid\sedcitgd ioos
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Xylell astubppulIB0&faf i s a pathogeni ofbabeemosm
pl ant di seases cur fgemotwliygtf manr datsdMreidniPleir v @ n@lainyg
Decl i ne 03y OQDrEFdhme majtomet gl ofe cultivars wupon
desiccation phenomena, I|whsisl ei nipean t aerdeChuyerse hsetlapr
t herreo acwer ati ve solXgt nbaeast ed pkek hab bobns &redetbeaceo nntgr
vector popul anigoihe cathnedd rEwroreeisstdkpends on t he
application oYl nt heéiisn&enit eatt g gnyw stpirgoaptoes el do stsoe s
sceptible copopts oviaerti bentti eessi. s tBeevie hr garimi dogablm etp h ¢ s
aits aweXphadisvead ad erde s iodReasrmgset @ nce refplanto
prevent or | imit the establishmemée sawvdersiptr
ase Q@rymphenst.her handt hd odefraeicpel a rst dted isnue
ed by pathogens Wwithess ar sigmiddecanitveé os
ntly, our | ab has been involved in a-numb:¢
d me ttathlod osntKEppf @¢t i ons 2i%ome| i meporctr ampts c |
stance phXmypmenmeen oonb taagianiendstby 1 nvestiigasueg
ected fraim fcad ¢ n st aopwskriviostt yhp e
main focus of t It amrgese ntn cdotmedoyslaittesh lbxamd pitwdnev
ectiinbresbygating the xylem samples extract
F 7 and R3S DbEqasiimgabii fti cant r esi swhaiAlcebegodnbtobka
asuscephermdreypiear get e d aasspepdr coancha combi NARM® n o f
dawas app!l i ed utem uanxatlyyadtegptoisfs i bl e clwir o mdtrdkeserds t
resi sranodmechnagasXhipnf eich i @onhi. ve trees
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Organically Modified Mesoporc
Rel ease of Thyme Oi |l as an Ant
Conservation

E. Spitn?2éIFl.i TH.i vhGelraGemMt i Se alpzMonkeljvdrgn?d cocci

1 nisttut e of Polymers, Composite and Biomaterials, Nat
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Campania "Luigi Vanvitelli", Caserta, I

*¢|l odi a.spinelli@tudents.uniromaZ2. eu

Essential oi |lasnrdebh@swnva bd ree croantpwruanlds wi del y r ec
antioxidant and aHotweweeget athievier ahcitgihv ivtoileast i | i
factor such as sensitivity to | iehtm ampdl oxyn
Nanocarriers offer an effective strategy to o
nanoparticles (MSNs) are ideal candidates for
suarcfe ar ea, easy surface functional i zZaMSNsn an
protect EOs mol ecules from premature degrada
control llend oruerl ewmeosrek, MSNs were synstthepicenddams
met Floy using tetraethyl orthosilicate (TEOS)
agent s. By varnyiamge twheweghbORanied, nanoparticle
properties andthomagememows dunctional groups
surf.acTehe i ncorporation of benzyl Moi et ieeacwa s
with EO component s, i mprovingTaymapeuslsamnitoral a
main active compound, t hy mol ,-aswseirset e @ n cl aopasdui | ne
Sublimation kinetics studies showed a signifi
oil comparcecrehten tewxepfdfgeade nto tde mp er athwer ensa.n oTchaa tr

[

I

(0}
t
¢
\

ability to stabilize and prolong EO activity.
al ga dsepreocniseesr at ed t he enhancement of effi cac)
hi gher the content of embedded nanoparticles.
compared toeopmihet fmeatt hawppl i cation of this re
cul tur al heritage, speali fcohbhyzami qomr evfenst ol
bi ocides often pose risks to both tlhoea deendv i M SoNh:
represent a-tsowxsitcaianabelren,atineose i an@p pbvloe eacft i loong
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Recovery of Cu(ll) from Printe

Capacitive Adsorption on Mic
S. Ci'Arscias €L | &ur Sa, CdpA.t iBeheduci
Department of Chemistry and Chemi8cZadl3 6T eReemmndeel, o gCioesse,n zU
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Waste Electrical and Electronic Equi pment (W
among the most difficult waste stndemimsde @r andak
mat e¥Noanlest hel ess, WEEE al so offer s aanudnisqturea toef
met al s essenti al for econonfThi sandt uediy i f oo me

devenempi nmfovati ve met hods f or 2tffhogorsienlteecdt icvier cruel
(PCBH)i scardedReloantpiut elrggaanh il g aex glerli ment s ach
extraction of var i ougsu ame ticaolpltpiesr e erleecnoevnetrsy, wWaitf
Concurmienn d/gme © us abtieoctichaalirsy end f r dwre rvee guettial bil zeesd,
t heir adsor ption acsapalce ¢ tyr obdoddh epaots éemittdiltasl n e o u s
adsor pteilceceggmdi ti on of Cu (LIt Mmas theenm \pomiof
function very =effectively as supercapacitors
i mproving the adsorption of copper®Thaetipoompoal
technol ogy paves the way f oct iveaceoivoeursy aopfp-lciocpapte

Waste. itndeaend be potentially used for water re
devel opme-hunocti methbli zedopousesasmataralaysts in
' -

Capacitive Adsorption

\ Leaching Solution N {g

Recovery of metallic Cu

(

Fi gur eGrlaphi cal abstract
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Neodymium and Yttri upmoad s a repdt
cellul ose: experiment al and
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Department of Chemistry and Chemical Technol ogies,
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odymium (Nd) and yttrium (Y), two Rare Eart
nge of t echnloiSE&pyrapplbinacoifa loORMEBY i Ng process
traction being theAmbougwh det fyi awiserdt ,meitth od
zardous compounds such as strong acids and
mfluyroducts @omv ewassetley:basaseddsoapproaches of f ¢
nocuousef fand endstsubstitdTkee fpur sodeeat ehi
amifreom both experimental ,ame a@admpupaatomowmnaf
l 1l ul ose functionali zed wi tvwhitchhe hkad @ ulmd g&n @I ®¢
r group to remove variousSSheaiviyi cnatt lay. s fir oanl
o shed |light on the mechafnursaot ioofnadarze de
reting the adsosg@dli @ nrdeels s pteine motfs itéhse
tenwestigated at di fferent cont act ti me.
trate that cellulose citrate is a high
c¢omparabl e behaviour for both metal s. |
ent, with equilibrium beihgterasthiemglay,t
of adsorption set39c ttiowiatride ek advb mectiad
DPDal amndhowends t hat the above selectivi
of the two carboxylic binding sites i

ADSORPTION TEST EXPERIMENTAL STUDY

<

FiguGeaphi cal abstract

ferences

!Saha S®dparlat,i on and P WRroi23s55 4 alt2i9aBn Technol ogy

27 |

ckneChemi adl , SozZ0 209y ,1RF §iL66188wbs
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Sio8odi um Al ginate Hybrids
Bi ocompatibility Assess
M.Fi or eentDanmAn g€l oMoilt alVer!MuccCabaur o
'University of Campaniaodo Luigi Vanvitellio, Depart mel
National Research Counci l of Italy (CNR), I nstitute o
(Il CMATE), Corso Stati Uniti, 4, 35127 Pad
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I-iecsaed materials -gght heecesd ®wira vhesabil e |
bi omedi cal and i ndeuwnsatbrlieasl pfrieeclidsse. cTohnitsr otl e c
rosity and morphology. These properties mak
aging, bi osensing, Lanwborikemwe et]i ¢ deeeh adrijgiien ead r
corporation of natur al polymers to form hy
racteristics. Sodium alginate (SA), a natu

a

e toeliltesntexlci ocompati bt bkfg¢gijnt tdiwscoesstudy an@&
ntaining 2, 5, and 8 wtg% | S Anewerroad saynmdt hcehsair zae
ructural, morphological, chemRi @aala] ytshhser malnf
rmation of hybrid networks stahkiyl idazdd riaythy
vealed therambhhpb dydbwhidlseiEBhméTialulee r ( BET) €
0
I

DOTOMWT OO0 —TT W
<K<®OTMO~*OCSCITS3OS

wed an increase in surf acamndrasma ewibtilocloimplad
I athesmogr avi metric analysis (TGA) demons
brid systems compared to pure SA, I ndi cat.
t ot @asisaiytsy perf ormed on HaCaT cells revealed
maxi mum cel | viability inhibition (CVI) of
at hi gher SA content. Il n contnrsas(t2, amydb r5 dvet %i
negligible cytotoxicity, c.onfFumrtmh ergmadrhes,i r a mgtoic

agaEnserococanls d laerciasthhosmead omao signi ficant ant
These findingsiS&audgegti dt matt eBi1 ©@1l s are pr omi ¢
bi omedi cal applications, particularl ytaiilnoda llg:
mor phol ogy, thermal stability, and biocompat.
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Al kal i activation for cerami ¢

AStrdsch.ol,Genbadcell ott:i

Department of Engi hlreirvieirgs ifitEyn zoof FMademd 0and Regg
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Waste products management for most industries
containing heavy metals that need to be dispo

the various wastes prodiuecdags tthezaexdhdawgtwdatt a |
and it is produced in amount of about 15 kg
emi ssion treat mpnbocadmsds jintg itsh ec of mprafshegdo roifd eGa, ( G
chlorildeavynmet als (such as-ac€wi v tded Prbgt eSrei ad

geopol ymers, can be used as matrix for the in
into the aluminosilicate netwwectkurmnde fgambpoly mg
rol es, or physically immobilized in the net wc
metakaolin as aluminosilicate precursor was U

20wt%.t h a L/® arad iourodd latl room temperature (:
al ways >90 %. 1/.S6 Or avteiroes aolfs 0l .s4tOudi ed for eval

terms of workability and curing ti me han d atnrpylie
after exposure to air. I n order to evaluate t
and both cations and anions were quantified i
found by comparingdagmples cured 7 and 28

L L0 Lol Lo Ul h om0 0k oo obd oA 0y 0 e L L 0 0 0 0 0L L LD 0L L 0D D L L L L L L

Alkali
Activating

Alluminosilicate .
solution

precursor

Mixing

Lo
e

Fi guAkekal. activated materi al prep:é
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Thro®dghane | onic Conductivity
Commerci al Me mbr anes and Separ
Nonaqueous Redox Fl ow Ba

G. A.l!'RiSvaCinzZaniEg@rilpa.Mdagaa
'Eni S.{R&MD,, VDE Gi acomo Fauser 4, 28100 Nova
*giovanniangelo. riva@eni.com

Nonaqueous redox f1l o
storage, mainly in t
combine the decoupl e

w batteries (NARFBs) ar e
he field of stationary a
d siziogtpttthetriaesecgyo

with wider electrochemical wi ndows exploitabl
energy deMsijioi esesearch efforts kmmawd veo sfpaercile
organometallic materials and fully organic mc
resulting electrochemical peréoamBdimtsi s@n ftahe
paid to membranes, cruci al f or aaootiidv en gs psehooird
all owing ions of supporting elelltrolyte to pa
Her e, as part ofinthdewR&lD dawrnisednowtf Eni S.
proprietary technol,ogay pirneMehheu & & mes cdr oo$f c oNpAERCF Bcsh
compatibility of commerci al FiBRds A AIRBrE Oe amida
FAMS30) and Celgard microporous sefpmlslayaesd ( B
solutions based on interesting organi € S0
met hoxypropionitrile andr ediemestnhcyel ssadltf okt dée
tetraf | uosr oppbroRpadsead @ uspltameenughconductivity mea
provided through Electrochemical I mpedan®e Sp
®hased on-4d4ssambieg ber memlamar é e rne orradéup & ol |
D.Preli mi-onalrly Mfaddl t scfat emtlesltber atnwroy vi ng t hes

are alsodimgépdamnty eedpergotsipnegct s faoar the technol ogy

Fumasep® and Celgaxi
ré for nonaquoeus redox
o flow batteries
= Q@ FigaCenceptual
& V Chemical compatibility - _
o V Accurate througkplane L accur at e p I & h ec
(é:) jonic conductivity Ll conductivit y
o SLOPE. me mbr anes and
g et rTmeranenonaqueous rec
S Lt
<>: ’,/0 y'INTERCEPTc'eR | kmembrane|
Referenc Number of membranes
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| nnovative composite materi al
hydrate for ther mochemical

| . AdgMaAo -Bviilartez Cal @brifFskedvaesttr onar do

lEngineering Department, University of Messina, (

*Corresponcen@eacqguaro@uni me. it

The wor |l dwifdeen ggwaobyteal d serfgor t he devel opment o
nergy storage systems, to face tthleemane ldwmendt tht
cenari o, thermochemical heat storage (TCS) o
nergy density 4ardmpanedntsicatsohde t brgmmhe fran
he Horizon Eur op@haPaGt@Baflamtde Agmpeeomercl, Nwh.i chO
ocuses on ntheocifdeawmebhopme bhp-dtiswuesemacoadbrnewy sy
omposite material based on biochar and hydr at
nergy efficiency and circular economy princi
ia gasificatimatemglblsi ragg wnipfoorromusdi stri buti g
mp r otvhhenrgmal . exXdlampeesoporous structure enhanc
ptimizing heamicrygnafergramwdh t hagglcoanme rlaga dr
onsequemmadegpadhoi on

Mul ti plidyliradckRrar salt composht @egehrmo glreivn gneitmv
and differential scafmirn@gsca&lsciingethei (TG&&DS
wel | as dynami c vapor soboptdeotner (hihe§ )mao dnie @ B1u
perfor mance, moi sture Upéeakpgandgmatn®imrigatny durs
(Cal ci um <Md pmre dieum oadd waniddogdsiaum sp ol v2axcdiydmt e
succinate), comifndedd owihtah pi téht maégceh étady, d eash mond, an
Preliminangetrbsunposentihpdr @afedi &@htarcomposite
appl i codtfieansn,g the dual benefit of enhancing
eneogyented reusorofduagsicul tur al by

OO0 < OO SO0 O
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Phot ocat arleydtuicct | @O
M. Bel'lfardita
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The increasing concentrati @n hoafs aitnnoesnpshiefriiecd cf
for sustainable methods to convert i #r ednutcot ivoan
inspired by natur al photosynthesis emerges as
convertiimtgo COner gy rich products by wutilizing
including photocatalysis, photoelectrocatalys
the efficiency amanvse&rRseicotm.tvi agdv @rieeCiOmhoghhingl
semi conductor materials with suitable band ge
(Figure 1), efficient charge separation mecha

photocatalytic performance.

At this aim, #*iidsfeadr eamtd TailQ er nati ve photocat al
foroph@tocatal ytic sedudtiremcitmriBatuanildegasi mul
CO angdgweGH the main formed compounds and the
photocatal ysts.

A

2.0 - Tio, C0,/COy
- brookite Cu:0 CN,
. " g-Lalhy
<10 | TiO, CdS gl €04/CO
| a @@ anatase TiO, CB WO ZnO CB COyHCHO
z CB CB rutile 22 SnO, C-B —\ 2HH,
00 . . CO,/CH;0H
Z 00 oB 24| V| cH = 2 CO,/CH.
> I Fe,0O, eV
FRUN 2\/3 32| 30| CB VB - H:0/0;
& L eV eV | 21| VB 2.8 eV
oV eV| 3.8
2.0 - eV
VB
VB o
30 g VB VB VB
L = PH 7.0

VB
Semiconductors

FiguRedlLction potentials for different prod:I
potentials from sever al photocat a
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Ecoustainable recycling of r¢
pavement s

S. Fil Chpar ,aiRiiamma rChippel | o, PieMroSeggndni ,
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The present study aims to apply t bseusptraiinncaibp lee
of red gypsumpwamtte ifnr dfmsa aThiyQ | taly, as an ac
't Iis esti matoemmtbkonhhabpiPo Op s didouneseayst g ypesdilnudage

are proHdegperddducti on process invochemi hbeatewc
sul furic acidsutlg atver mhifi utpohumeats tThat memia|
sul furic aoedt maiktt medddgmai nly contai rei,ngwhd alhc
determines the formation of calcium sulfate.

used as an additive for a 70/eln0d0s pceonnettariantiinogn (
and 30 wt% of waste gypsum were prepared, usi
mi n The blends were thoroughly characteri se
spectroscopy in antcenwmategeld RADRaplenreefrlagcton an
temperature determinati on, Brookfield viscome
beam rheometer (BBD) and t hhled yenadmne kc& osthiefairc iral
agedr obiyn gf itlhmno W QHagtegdsur e algAMtnhge nv eastnsael |y s(e
eval uate the ef foench esafrnvg ycpdshyere madddddittiioonn of an i
of red gypsum waste toimphe vieidt ymisn cu @a ntcees @ or s
at high temperatures (rutting), enhanced ther
aggregates in asphal tt onian uirgdair.fefddoeysesvreart, iintt earl
temper at uryespr ommotcen freat i gue and ther mal cracki

not significantly affect the ageing behaviour

A Ec

T|02Product|on — GF

Reuse as
Addltlve
Waste Red
Gypsum

Bituminous Road
Pavement Production

Acknowl edgement s

This research was funded by the Italian Minfiishnawciodg Ea
research projects aimed at developing technologies for
covered beyxtexidsetdi npgr oducer responsi bilideyi gohemes pragpe
management; Pr ojoekctd uBsGQGGENSaDTNIRRA Use of Red Gypsum in Con
Superst(r@R:urles91 22000530001 .

93



[l ConvegndNazionale delleDivisionedi

Chimicaperle TecnologiedellaSCl e

XIV ConvegnaNazionaled e | | 6 A s dltaliana @ €hinicaperIngegneriaAlClng
Milazzo 1- 4 settembre 2025

POG6

Fabricati on ofbaas enéa dbeiba beht u
functional [doeodek twiFeeh ®&ongo Red
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'Department of Industrial Engineering, University of
Department of Physics AE.R. Caianiellodo, University o
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Synthetic dyes pose a ser iloAusongnesi v amimewms al e g
used to remove these pollutants fZ% omhivat wory kart
the product i opmutod! lalnh 9 exéh oavdast a rvbee n t maf hugnaaht@ipaerda | |
magndgRC/&&Mrp f or the removal of .Colnhgeo aRlesdo r fbre
prepared through tThhee pa desca rph e natt i wwens noeh ehrogdc t er
and XRD. Magnetic psbp&airhnhges Wwereoeagheaiedbe
Thadsorption c#&p@Mni twasofcommP/aFed with raw cel
doped with modgnePatramePE€fr Bes uclh2 )a,s dcyoen tcaocentc et niti
200 ppm), adsoY begmihy dios mp eBrOdA@U)rSewereS alaw a tee t |
effect on CR recovery. The data sh@Mn tshanmpltehe
about four ti mes h3Ogshyesrt etmsan APMMO ngnadl PC/ Fde L
RedlPiectcher son model fit the experimental dat a
si nlgd yeorr matheonmaxi mum adsorption capacity, eV
model , waslTh7zeh. 6 trhgeg/ Response Sur f daee | Mdtl ued cwea

main operating parameters on the adsorpheon

evaluaheosenofot opti mahadpm omaesismipae atimee er sc ov
t he magnetic properties conferred by magnetit
easily. So, the efficienanybvaddosvieaemomoinc tfred seic
performing reusability cycl es.
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Physdhceomi ¢ all and Cytotoxicity
Al ginate Hybrid Biomate
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Sodium alginate i-soxi chi-omminpagembmil e, poaloymer wi
bi omedi cal and phtas mageaepitcahalf i bl dbsogi cal C
candidate for drug del i vearsy isty sdtoeenss naontd itnidsuscL
respbndds i ntegbased matersal scasodium al ginat
ectively combines the chemical wversatility
reci $abyecpotrosiidytbherabyi enbanmangi Kkhe
eutic and regenerative medicine applica
cont ext, the aim obaseéds hgbuidg viasn
c rating i ncreasing amount s of sodi um
y chemical charact er i ztarta nosnf owarss ppeecrt facorene
T and thermogravimetric analysis (TGA),
m alized epidermal (HaCaT) cells, to eval
e groundwork for thalrapplteocainbnsaseFTINR ba
c
e
a
r
g
I
o]

f
d
e

essful formati on of hybrids, wi t h stabi
mogravi metric analysis (TGA) showed that
i I itydso,f tthheer ebwybrenhancing the ther mal p
her mor e, cytotoxicity assays showed that
nate (8%) i nduced a maximum cell awvi bbghet
ymer content, the materi al exhibits only
mi sing potenti al of silical/lsodium alginate
their enhanceddetfhiegnredatct srta@abi &andyf awelt bl e
rid materials provide a solid foundation f
materials for biomedical applications.
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oS ~TTToO9TVLO {0 T /T T O 0O
o T

Ref erences

K. Chaturvedi, K. Gangul vy, u. A. Mor e, K. R. NRd didya,l T.
Polysaccharides in Drug De20y@%590and Biomedical Applic
N. -BMr bi, H. MoHheadmarmetdh i Y. AAI S. Bakry, A. Umar, M. A. Hu

Berakdar, E. MPhilk maiceumMiORILdelt( BadSe |l )

95



[l ConvegndNazionale delleDivisionedi
Chimicaperle TecnologiedellaSCl e

XIV ConvegndNazionaled e | | & A s dltaliania @ €himicaperIngegneriaAlCing
Milazzo 1- 4 settembre 2025
PO8
Photodegradation vs. Adsorptio
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Ti-@anoparticles are among the most studied in
t hat enable a wide rang'l noft hpso tcoocnantuanliyctaitci oa
investigat-modi bmecdaoadbif@de for dye removal, <con
photocatalytic degradati emamanrdodsn (aNIRBso)r pwda roen
sol vot her mal route in the pr ecsaempceed onfa noolsetircu ca
OA) . Li gandh ecxactheacnhgoel WiGmb Ji i et de@ate)u othaa té NrRa
their odi kienaslhaped whil e bearing a strongly b
confirmed by TWAs aDRS XiP&Sv e dIlVed a pr on o2un7cbe de W ¢
( N-RA) to 1.-C&t)e,V ddNrRsi stent-l wghth kRahaeasteidng.i
assays unldiegghtviisrirbadei ati o DAdemdéresti ateeéeyg AT ¢
xant hene dyes (Eosin B, r hyol deanmei nbel uBe, (RWBs)e, Baecr
complete MB removal within 600. Scavenger ex|
contribute to dy e b rGaatk de xvimi. biltne dc ornetdruacsetd, pN
attributable tow basdspofeéedi abndhbicetchofavers ol
Cat displayed -duipeemnmoremasalr pof ooati onic dyes
from aqueouspaotod ruttii aoln . iMednaY )e mewmp gor(t t his en
affi ni ty. This wor k i-detpwaorrtk o4f HBnheer gNRSRU sNEBS Th a
( PEOODNEOX2t1 Generation EU).

Methylene Blue Photodegradation

WA

Wavelcagth (eam)

Methvlene Blue Adsorption

Absarhance
-—
ugL

FigurCompari son bet wee-®A(Tti @m)d RCAAR drod ch 0 dlil Wi Vs
monitoring solo v gd eanaow,a | via -PAptandt aldgsir pt
Cat) .
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Preparing 'biomuwastcaeantsoking oil (WCO) is a s
addresses both environmemital r eqnaa reccho ntoimg ft! icgor
benefits of convaddeadhngl WICOIi cantbbs vae¢mephasi zing

economy and reducing the environment al I mpact
cooking widelypgy -pvadbabl ef byfood processing and
di sposal oferwWO@spesnevs ronment al hazar ds, whi |
petroleum contribute to pollution and resour
of fers a promising alternatTihve @lriegreend awi ©im
synt hesis of novel biolubricants starting frol
were prepared for testing in the automotive
subjected t o@ntinansnes thamiefnit@aptdir $ U la s-e AMES )o,g edn)at
WCO subjected to partial hydrogenation, 4) th
c18 [

R

» . ?".' 3

o

1 chains, ) the

s

.
vy

Figucenttersion of WCO into biolubri

The preparation of biolubricants from WCO rep
resource sustainability, and green chemistry.
protection, economic viabandtiitrnyy e da nrde s enadrucsht rd ma
this field can further enha#rcaes etdh eb ifoe aushirbiiclaintt
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aciEMAA) using carbon nanotube
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aper compares the effects of carbon na
, mechani cal, mor phol ogi cal , el eccot r i ca
ylic acid) (EMAA) nanacecdqrposdsiOt esl.5 Wear%
, 30 wt% of EG) were added to the EMAA
was established to identify the nanofiller pe
Ther mogr avi metAri cs uagmgeelsytssi st h(eT& onductive netw
agai nst-oxtihdeartmavle degradati on, while different
carbon nanoparticles influence t he EMAA mat
enmaements in stresses and modul i due to fildl
Tunnelling Atomi(EURAYcendiysiopcleoypyméoriedt éi &¢ i
1 shows TUNA morphology of EMAA N0 %o0CNTBeandnEl
10% CNT and EMAA 15% EG for piezoresistive re
Gauge Factor (G.F.), recorded at 0.5 for CNT .
t he-seealsfi ng performance.
EMAA 10% CNT

—_ —

& 54pA

%y 133pA
T v 2]
SR T AR B ss d
TUNA Current  400.0 nm
EMAA 15% EG
2.6 pA
-2.1 pA

\\:}

Fricton  390.0 nm TUNA Current  390.0 nm

Fi guT&NA mor plEMAAgY 066f CNT and. EMAA 15% ¢
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Sustainabl e Conversion of Pl as
Fuels via Mild Catalytic
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g accumul ation of plastic waste pre
approaches to | i mit its ecol ogica
l e portion enrdg rugpt wridalheacdsy dtaenndsf .i
50, packaging plastics alone coul d
i onal waste management methods have
mo r ea nedf fseucsttiavienabl e al ternatives 3. TFhis v
sumer plastic -waséed oaatabyatruehahl umg its
ough -aass sssltwewantdepol ymer-itsuanttihggn rperacd @ . phay
tainable strategy was developed to efficie
h as-rgag®dl(200p anude adjngt-CR0O0Y)2 product s, whil e
mati on of waxesn(gepSr2oddeudcatbsyg. oTthhe choi ce of ¢
boosting conversion efficiency and i mprovi
enti al of catalytic procesaksei outtpuming,y tt o
ft toward a circular economy and addressin
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The aim of thisTEw4aPATH opb joepacs ¢ FRItBIBE&222h ] 1 sh wh
nomher mal food preseranatproonvitdec hsriod migfi iesant
consumpti on and corresponding greenhouse gas
mi crobi ol ogi cal preservation, nutritional and
new -tnfoexr ma | rfvoaotdi opnr efssec timoh® gCebd Pl asma (CP)
Pressure (HHP), were chosen in the study. The
was cauti ethrough the LCA methodology in orde
selection of food preservation methods, to d
throughout their | ife cycle.
ST T ;; _;_; ______________________ ~W
{ materials \
' Food preparation !
: Man:actorin : d‘ ::
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Fi gur eSylstem boundaries of the evaluated
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The integration of biomedical devices into th
infections and inflammation, potentially | ead
a key source of novel p Harcmame wetriacca li nnyoGtegthcewslee
technique is a method that has been utilized
bi omaterials and involves the formation of a
a qluii d, whi ch
structure, thr
gel technique

i's subsequentily nkedndafemrsmed al nf
oughipali pwmé pil ma @ ihere oorn tcerxas so f b

has been utilized to genswuat e dmze
for di ver se bi omedi cal applications, incl udi
engi nddrei mgm of t his woerlk siysntthoe suitsi Itiezceh nti hgeu eS
i mpl antosstebat apti oxidant and antibacteri al p I
orporated i nt)o aat sviariycian gmaweriigcht( Spied cent ag
d ot herwise knownsasa pheémoxyci rcroanpioa nac itc
n fengltwudmnghich it takes its name), but
n. The substance has been demonst? ated
| , bcihoelmoigciaclalancdhar acterization wad cari
properties contribute to its versatil:|
elthiec spr esent study investigated the inter
ses in the hybrid matferairalds sipericng oscwrmpiye r( F
ease was monitored at di f fewwerst stpiermdeghreos t e
ti oxidant activihg MWRRAP ematl had edt hes i agt i [k
st@daamglr aaand bi ocompatibility was identif
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Fi guSeGdl procedure used to obtain hybri
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The rapid devel opment of human society has | e
been met by fossil fuels. [1] Due to global w.
energy storage technollfbgi enasi hssitoncangasiteghwyodt
representedorybdtittenriiuverss (LI Bs) . However, t he
di fficulty of supplying |ithium has pushed ma
as sadadinuthear i es (SI Bs), technol ogies based on s
el ement . Many researchers in the past have s
crystalline form as maricite, e | eoom raonc haenmoi rcpahl
structure can potentially overcome this probl
synthetic route that, starting from ferrous

NaFePO4 through a met aat hhessicsarrre aecdt ioount. bTohteh rte
acetate or sodium hydroxide, and mechanically
materials will be characterized by ther mal (T
( SEM) amcdh eariecatlr mnal ysis. The el ectrochemical
making electrodes with a variable composition
Tefl on as a binder, which werenbbBéaticaéttyedt:i

Thermical
Synthesis
AcONa (0] I | F1 4 w F 5
— - N e e
n a8 m \ !_\{;\__/\// +
NHy —t EN
o NaOH & -
A

_

S RLC LR
P e 2
NaOH / Nprdfa Na*
.
Amorphous NaFePO,

Fi guSgnithesis of amorphous NaFePO
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Physicochemical Characterizat.i
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Polyethylene (PE) is durable, and has | ow sti
wel | as | owdefrnrsiicttyi omal yLeotwhy |l ene ( LDPE) has mc
at oms) tdheanns i hyghpol yet hyl ene u( HDPH)o,r ebsgpoi s p
attraction) are weak, its tension is | ower, a
tightly packed and | ess crystalline due to | a

r thermoplastic mold proc
g (bag¥%.? Ifrn Itmse Isasd ts ntivee rst
ected cultivation has 1inc
materials, amony LDPE fil

LDPE is suitable fo
uses are in packagin
di stribution of prot
greenhouse covering

I n this study, LDPE fil ms for agricultural

t her momechani cal performance was wevaluated,
techniques such as ther mogr aviamet rdyy, n admifcf emesa
anal ysi s.

|t was oObserved how the pesticide treat ment
transition temperature, the melting temperatu
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Ther mal conductivity refers to the intrinsic
defined as the amount of heat per unit of tim
a given material withiafenenhcefoft hi elpesat whe
surfaces is one unit of temperature [ 1]. Ent
various applications, namel vy, circuit board i
for dheati pators as well as the ther mal manager
in strong growth in demand Tihne aalclc uprhaatsee sc aolfc udle
conductivity is based on the following relati
Q] "6
whelries t he t her’male diefnfsigtshiey isayea i fi ¢ heat cap:
di fferent typologies of measurements with dif/
i ff

(LFA) method, the Archimedesd met hod and Di

Fi g uLraes.er FI ash Analysis (LFA) met hod, t he AT
Calorimetry (DSC).

This work describes the procedure to best conm
reproduci ble results.
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Two porphyrinoid |igands, ¢ttheda rmgveln yzRip(Bir Noch8yMjp
bi s(idmbreimSzooen)] (ZnPC) synthesised andahdl |y
t hfer-le @ $e 10 ,-t1est, r20pheny |l porphyri n, TPP, were te
assessment of complex media and real water sa
nanocellulose fibers (sCNsijhtseppol or iamat rtiest @p
spoptrepared wiOt. B eiceR @EDFe of ?f exc€odu aith ghami i n

their individual aqueous solutmansby®midPedZnF
i ons, t hus confirming their potenti aolf fboort hH
TPP@CNFO. 3% and ZnPC@CNFRXdt3 %n optudesal was !l t i c
solutions. The results obtai pt@e ssupmeorntnesd rtah a
could idamdffiPwn€d accor dliiingeadaro RLIh®1 nmomdel . Th
(0.0018 mg/ L andamndéeP8pmgit iLyvel g) @eére | ower
gui deline values for natural waters.

HMIs, [10-3 mol L] : DW Pb*? Cd*? Ca*2 Mg Na* K* Li* NH," TW Pb*2 (TW)

TPP@CNF0.3%: ; ) S ¥

ZnPC@CNF0.3%: » @ @ ¢ ¢ @

Figure 1. Optical responseof TPP@CNF0.3%and ZnPC@CNF0.3%o0 interfering cationsR?**, C#*, C&*, Mg | Na', K*, Li*,
and NH*) at the concentration of £dmol L% in distilled water (DW), as well as to tap water (TW) and t&?RPb0® mol L?) in tap
water.
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Semi conductor guantum dots (QDs) have emerge

appl i tramdmog &nh@Ds are highly favourable owing
under physiological pH conditions, |l eading to
thereby mitigatinigncygaobedx QDst xyaooontermwrs.dire
applications due to challenges |ike colloidal
surface nmwidtif iramghiomhi | i ¢ mol ecul es cabhasead
formul ations for biotechnol ogi cal application
Her e, we syntphesiizped avliopaed-®BZaOr na meQdD swHh iZn O

were functionalized by wusing oleic acid and

interactions t o pfrordmwléAdtadmmpbhis npendi lainca Inyasnios b as e
El ectron Micr os cPRgpy SCTEIM)e fRienigrniUB/iXb |l ef mad F
spectroscopy l ead t o define t he physic-och
functionaQbDgedwhhvedln @Gstha gh col | oi dal stabili
nm. Bi amlsc@iydalopt omketricontnamgdi &« greatgrth
with a high abibantdycehl B@E®mtheakgeeltaatsi dnl porodecsen
fomol ecul ar rleicomenditc aln cdetdect i on.

ot o
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3
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Rare earth el ements (REEs) are critical raw
strategic industrial sectors. Notably,-i neondyn
boron (NdFeB) magnets, used obbowThad REEDI miegh
|l imited recycling, and reliance on foreign s
Hydrometal |l urgical processes are advantageous
efficient met als sds eomar, atainodn ,r eldouve k@ miee ne x g Iy a autsie
zeolites can be employed in metal separation
i change capaci t’®fhegnar ed cashtls,® ghbouwed asrttr,u ca
rmally stable, aliowing reuse across m
udy investigates the extr acytpieo e eoofl i Ndej
axi mum sorption was achieved at pH 6,
odnder Hbembdelescribed the i i
e The Langmuir i sotherm f
Temperature had | imited
Hrviel,y.respect
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Recovery of Nd3* and Pr3*
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FiguLeathing, adsorption and desorpt
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recent decades, i nterest in phot ovolAtnmoinag t
di fferent -Seechhokzedi»®HG) abyaeCelhlost 0€1 ectro
Ssi sat idnyge ocfapabl &t ppesseaemi todgpdogbaed( ToO t he
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miDar i mga sthe3 0 years-conmet i st ph SHESE oc y,
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MO oéxtheeghdye to tphgpealsemé@omandtofr
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Porous geopolymers for ther mal

Life Cycle Assessment s
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rs have been widely studied for t h o
i on sector, particularly due to the
I component s. Eval eatAissgstsimeane ¢y A
i fy ewmfvfig oamameng ail de rtade devel opment o
udy applies the LCA methodology to al
met akl@aaded geopodoyrnmpeor gtaisntge asnthes derived fron
and ani mal bi omasses. The resulting blocks we
construction sector, serving as poteatial s su$t
as autoclaved aerated concrete (AAC). The 1
| aboratory scale production, were also scaled
model i ng appEksocaacl heé sL TAosr elnavrigeonment al-upep 6 oo msa
geopol ymer was then compared to that-tg@gff asgeco
approach with a functional unit that ensures
prewsi oLCA studi ebsas etdhealpkoalaisnse uantct i vat or was i
t o t he overall environment al i mpact, foll ow
optimizati ons -ttenmpe redti umi en att ree antitngenna rsi, s ea dfdri anm oe
during mixing, drying, and consolidation. Par
shown to reduce the overall environment al f o«
comparison withnaa@ hoghfughherthmpact reduct
competitive alternative from an environment al
support the adoption of more sustainabl egprac
the potenti al benefits of i nc oeadpdoerda thiunigl diinndgu sr

This study was funded under the National Recovery and Resilience Plan (NRRP), Mission
04 Component 2 Investment 1liSNextGenerationEU (Call for tender n. 3277 dated
30/12/2021- Award Number: 0001052 dated 23/06/2022). CUP E93C22001100001,
spoke 5.
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This study deals with the @€&e oof ecxetrraantitce dc af prao

circui WChoascahgtrad ysteseddotri drheof nitroareases i n
reduci n@a paagceinttoor s are frequentwaystfegunds ikirenyee It d
components ofEwmsttleerc olmdar chs potentially toxic

a threat to human HKOalthe amdhéhehamdj riohmemop:
valuable resources thanks to fha&ainthhisglhproeced
grinding and cal cinatGCanWC(@{ hMCCaagWE,t irce sfpreaccttiiv
were tested asuctaitand yeft sniitnr déhreenmreesd t o t heir

under environmentally friendly condi tMC&asd us
MWCwer e acti veduaend os elheec tpirmeesaedhcciet ioofn,CutCh.ei r n
all owed an easy removal from the reaction med
recycling of the catalyst for subsequent runs
NO, NH,
- MCC or MWC =
> |
SK NaBH,, H,0.R.T. SA
X X

Fi guRedbl ootfi enn t r oar e ME €a Md@AWMCalnys eanch glmye t i1 t hseepar
catalyst from reaction mixture
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Hybrid nanomaterials from Dbi
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Nanfoertilizers can heavily support transitior
exploring eco compatible materials able to er
tol erance, and/ or crop gqualiintgy .a sAta tchhee aspa naen dt
of chemical and biological richness, in view
as wel |l a 0 xi rbterhiarvdioaurrdchvol ving antioxidant &
lignin aoddbBumikbi bit great efficacy iFruritrmpraon
mol ecul ar combination of BWs with an inorgani
to high heterogeneity, provide s% alinl itthyi sa ncd
hydroxyapatite (HA), is an ideal component f
applications. Mor eover, encapsulation of hybr
with 2D and 3D csasltrgetrscmumeckiHegesitni,muiltant
potenti al of hybrid nanomaterial sBWapat@ld#fiefro
Lhanostructures have been designed and encaps
(Figur eOblt)ai ned nanostructured materi al s eXx hi
wi despread potent bi ocide acti on trtohvearrndosr ep, h yti
promortel i feration of microorgaomBmbk| bwinedg i ai &
approach to sustainabil i tnyi,netrhails ssytsudcymsp rwd vt ih
activity ang boosted efficac
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evel opment of nanostructurmldanonli oaleari mpp |
t tamvanced fuheseomatetjabsckadi pgosidegl e p
ton pairssqueadz §8agkdNaOamatacacirad mar kabl e alt
d iotnidesirea lt o t he i ntirgyrstiltetviea staddHlHnitqyu e ft Hat
e
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obtained in the frame of the researdheaet mat e
wi || be subjected toeprmertr @grgyggdgmndesanwdedhgnaattee
with amorphous and/ or crystalline nanostructu
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El e oterhiiccl es are advancing in the shift to ren
di stance, especially in cold weatherA mhemiesi
approach to address this challenge invol ves
materials, allowing for efficient air heating

The effectiveness ororteler essyesarearh iiss pmeevceend tha
mat er i atlsstceamd wtihe mechani catl atsitamarsye sc d mdviotl iv

industriabf dmpltihd sbiclointyext, the present study
of i nnovative composite -8Bdpaaandgsubiog geb]iba
pent atbdropckl ymer ( Nexar) as the binding materi :é
varying amou9bwow) fweterdev@&ODoped. The coatin
substrates anedi revnaelcuhaatneidc aflorsttrhrengt h, sur face
adsorption performance. The results demonstr a
filler content increases a progressi Cempadadt
to other fillers, zeolite 13X exhibits slight
a slightly reduced adhesWather( Ova@8@mMmMPakrornmt itohn
demonstrated that the polymer matrix did not

sorbents. All coatings exhibited a sorption <c
As expecgleast tsher htii on capacity was observed

filler9%owt &ht Al l compounds showed enhanced
pol ymer and exhibited good adsor ptduiotnd llees ofr @t
application based on their specific operating
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This study evalwuates the effectiveness of r
specifically potassium indigobasedl| fman atre a( b1
carbon ( Av@)l ,I e chu Ictair b on nanotubeéson( MNGX TN,e) ,gr
thermally etched ¢@C BMEN mist rwied-dH a saesd océhh & eosssa(nC T
This work is motivat-eddéy i heunte@eddadtl gwt d scteesnzad
experiments carried-®uN )by AEBYd nME AN s MWETe d ( g h

achieved rapid decolorization, with over 99%
This high efficcéncygyndndeonshbarghtomgthas the p
highroughput wastewater treat ment . Beyond pe
mechani smsniwmmgdecraptial yti c ozonati on, focusing
mol ecul es, and&Kegyatpaloyxsts ss (prafraaned .er s, such as
pKa of the dye and the pH of t he?Tshoelsuet ifcarc tcoa ns
ozone decomposition, -catdakwnsé$t gahktratiph, thed
treat ment outcome. Complementary adsorption s
from catalytic aatiiavist yt.e sAneadn g MWCEN Tmastheo we d t
capacity (43.4% removal i AT E6 O( 2s1).,4 %) g | Itchvee dl alt
notably well despite itBostigemilfiestandfl yourowkeno\
the first studies to systematically evaluate
CTS films have-fdeealdbpyedhdaowr eeonts for I TS r ¢
secondarwa sttreemaatteed s ol uti on) amd otulhe ddysi ®a anp
exposur e. I TS dye it s eblafs eidn ntad nebrii rad tsi ocna nwiptl ha

promoting photocatalytic procespescsduoglomica® ntnyemi
experlPheomipC gN catadil yperaswvdd eimh. seal edntgd2i®dsisn g
mg of gluco3e@e ahfi swhitlevrepdh oitnor eacti on st afM)ed wh

were added into the reactor exposed to the su
(29. 34 mmoHwgr & profuoéd and detected by wusin
Al the studied processes can be considered a
matrices, contributing to the devel opment of

treat ment .

References
KrivstovLIpez GRrlc2,a Marc?® G.,Palmisano L. 20AAgRatual Z. ,
B, 204, 430.

2Fal | N. , Bl oi se, 2B 2Qa tSalnytk@&r(s®,) ,D.3,24& M

ah, el e G. ,
Sllal | ah, N., -Blpeéesg, EE. ROGM&Icau R8¢ G7), 4144.

114


mailto:giuseppe.mele@unisalento.it

[l ConvegndNazionale delleDivisionedi
Chimicaperle TecnologiedellaSCl e

XIV ConvegnaNazionaled e | | 6 A s dltaliana @ €hinicaperIngegneriaAlClng
Milazzo 1- 4 settembre 2025
PQ 7
Chemical <characteri zation of
encapsul ated i n geopolymers w
agent s

C. Lelandiloiy,i enuaE. “SaBto@anmponBgrliaencelnliot t i

'Depart ment of Engineering AEnzo Ferrari o, Univers
°School of Science and Technology, Uni versity
*cristina.leonelli @uni more. it
Geopolymers are a cl asSsO)]pAOFAMID)g asnyi nct tpeod iyzmeed st
al kaline activation of aidumemaesiolniad atne t-@voe &y r
Al bonds, makes them suitable for a wide r al
contami nant s
I n this study, gal vanic sludge (DE) was 1incol
i mmobilizing and stabilizing the heavy metal ¢
extremely high concentr atdhrnsmiodm nmendl i gk els,e
CpgOsand 18. 06 %wt as Ni O respectively in dried
chel ation or redox mechani sms, were evaluat e
performance. amiermaxzmtad| werconassessed by | CP ana
reticulation of the geopolymer was investigat
measurement o-hRthedeXKRBtenmn,thRe& solids.
The results show promising immobilization eff
solutions for environment al remediation and w

H;C S S CH
3 —\ / S < - ’, \ /— 3
N < M % 38+ 4Cr,0.> + 16H,0 — 380 2 +8Cr +320H"

(a) (b)

FiguCédelation via dithiocarbamate DTC (a) an:i

(b).
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Preli minary Characteri zation ¢
Fashion Textiles: A Step Towa

Strategi es
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The fast fashion industry is one of the | eadi
recovered or recycled, with a significant env
fibers derivedAf fomthesscbmpobucaeéson to recyc
bl ended fibers and synthetic dyes, which make:
for separation and pu-gqualtchayioecihbikepdspoodogdane,]
aregliminary phase in the development of inno
work focubBdaond FAer mogravimetric analysis t
commerci al products distributefd ibdgerftaisfty if mg hti
composition. The obtained data enable a preli
chemical composition, of fering valuable insi
recovery strat gdgibes sf,ori nsyarctcloetdiance with cirec
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Mi crofdwagsiddatced synthesis of Dbi
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Silica bioactive glass nanoparticlebged®Gi WNéd )
nanomaterial s, of fering | arge surface areas a

wide range of biological Inyg accani dvied aitoenss ,f omma ksi or
repair andéd.?eMigc neferiindi cs has emefriged @sodu@i
NPs, providing platforms for cbhhe ohil mdofandhe
wor k i Bghshietbidcsbsidoact i v, hgloaaggh NMP® aopitlipmiozcaetsiso. r
I n partibel asrynt hesi sP WMBaspaadcfraorfrhaud di e @l at f c
conceivegdl aseaotoontkdevpreduQ p-©@anGio®7 06130 ) an
Ca®dnO (70:20:10) BGOPHNPsver €hapnhdy ecslodarhibaaglcltyer i z €
Transmission and Scabgnagqi EI eCc gahnddnS Mt ti eed ypg \C
Pl asma Optical Emi ssion Spectroscopy

SOL-GEL REACTION DEVICE

*  Resin master with mixing geometry SOL-GEL SYNTHESIS
* PDMS device via replica molding = / (RT for 20 minutes)
or & utes

.

@ 1SOLUTION Silica-based bioactive

2 3. TEOS in Etha 9
1,2, 3. TEOS in Ethanol 70% + H,0 \’/' ,J\/ . glass NPs
@ 11 SOLUTION

1,2. PVP and CTAB in NH, 30% + H,0

@ 11SOLUTION 3. PVP, CTAB and Zn(NOy), in NH; 30% + H,0
1. Ethanol 70% + H,0

2. Ca(NO3), in Ethanol 70% + H,0

FiguEepéri mental-f setwwupyhbheshese boh BG N

Thevaluated process has successNRd | wi temalmlpe
characteristics, particularly in terms of si z
optimization of the symeihesicy obyucdmbi mippg ot
i ncorporate variounus, bsoakbgiasallaycaami aedi zi nc
the design of nanomaterials with tailored fu
variety of <clinical applications.
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Il n vitro model s of mar i ne
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The common botTuresnioospes) dtorkeupnnceasteufist s a senti nel

is at the top of the food chain and it |ives i
Dol phin skin represents a major barrier tteo ex
for poAmottghnetsspaenrd pol yfl uoroal kyl Ssubstances
enor mous i mpact of anthropic activitiesedni !l
mat er i adtssfdoorr muhlei r chemi cal stability and wa

made t hempar il atssntoforgani ¢ pod diugiamdg smdgjidor @«
their toxicitywhbcmapensdsanai mahg after their
in the 21st century.

By combinambi prgenohnol ogy, a u t-boansaet de di nmai gcer oasrcea
devel oped a high content screening platform f
to the exposure @ferdadluphiod FtFaAgo.lxl astigd t o
SV4iO0mmor t al-dereidv esck Pfoibkt rad mleadstasccor di ng t d ha me:
Univ. ofSeaddemti nel System) starting from pri
stranding events theal riemidw. @wflpo Paddeavetd- cel |
Medi terranean Marine Mammalwer®Bi uswea Baonmnk,t h@l T
spheroi ds. Spheroid generation was achieved i
PDMS mol dtsr. e #tFON spher oi ds welraes each ad syszaeyds bayn o |
untreated cohsr wkse NuUueambal tyazpeidveusi ng a Deep
t ool (ZEI SS Arivis).

Overall, our results show that the proposed i
chang€sr dinopsdermatatfudroblasts following exf
innovatiomochetdt dethedmpder st and the hurdles pose
t herefore providing the scientific community
may al so eniconfmpramed mplranni ng of human mari ti m
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Bi f uncniicdineasleampounds as el ect |
green hydrogen production vi a
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ear maphréoai si ng alternat
and wil |l pl ay a key | e i n tzlee aerbemg s otcri &t i
It i s produced by di erent tecllBmohggit @& mwi &ah
water el ectpowgsed pDRWHEH)eneaswaobne osfoxp & esildeea st
environmentmeltlhy dfsr if eorr d-ppyrroidtuyc f.hnygd ieiggdhms i gn and
of -tost, high pRGMobmanoefi mmomal el ectrocat al
reaction (HER) and oxygen evolution reaction
Thi s corftorciulstetse commynt hesi s and characterizatic
el ectrocatalysts and theiraltkeadtfiiemed r aby Bdrecém
polymeric anion exchange membrane (AEM) as el
Ni Co and Ni Fe based oxides with -gdeilf freertehnatd ,Nif
by calcination in air TAe-pawpamdedT f andntseAhre mp d
at mosphere) bi nary oxi des ar e used as el ect
respectively. The el egtarpo dhdadd eadr eAWEs Seurhd | ecde | il n

Hydrogea,chean anér guys
r o
f f

with a commerci al pol ymeric aAA®M®)exanlamg & oma
ionomer {3SONUFAIDINg . e ftfheectproefpar ati on conditi or
mor phol ogy and crystalline phase purity of
compl ementary characterization techniques.

The physicochemical results indicate that the
average <crystal si ze, depending on the met al
reflected in their HPIr eocmti rsa cnhge ma ecrafl o rpnearnfcoer meame
recorded using the bifunctional sample Ni Co (
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Di rect r ecolvietrhyiooait tsepreyn tf or c
hydrogenation reacti on

Giulia ™%EZmi &4 i ldt PRrosmrecesco Mauriello
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The gl obal gener-aonobattfl Bspesamoduint i adm mi | | i c
Whil e conventional recycling methods primaril
Li, they often suffer fraoamumpwi sre,l ean 0dicmys,t
management. This has sparked growing i ftlBrsest
'(Figure 1).
Spent |l ithium -babaldt baxitdei €68COppresent a se:
source of transition metal s, particularly <co

environmentally friendly metLiCdd afsora thheet ediorges:
without angemmahanoeat ments beyond a simple c:

This mini mal processibrag emmha knas etrhal r as wglrteiemg r
readi |l y avaorl albilgen occaetlalluylsotsifc bi omass hydroger
DQD ® 0000
% NS = @,
"BLACK MASS" FROM FILTRATION BALL MILLING . CALCINATION REDUCTION HETEROGENEOUS
SPENT LIBs 425 pm - 40 mesh 350 rpm - 10 min 600°C - 6 hours (air) 600°C - 6 hours (H,) CATALYST

Fi gubDevél opment of heterogeneous cobalt cat

The catalytic performance of the spent LCO wa
(FUR) wpsopgnd®»l as both solvent and hydrogen d
exhibited notabl e acti vittoy,f uvarcfhuireyvli nagl coovheorl 5(0F
conditions 1(80 ACGr 1H0 min), with complete cor
ti nfeurt her enhancement I n conversion and sel
temperatures (210prAcCductiotwaebriey, d entoectiyed unde
highlighting the high selectivity and stabild]
This work presents a novel green and sustaina
reusing spent LCO battebbnesdasaehfiystentoandh
of lignocel-dledlioved Mmoloemawsise s .

Ref erences

1E . Paone, M. Micel i, et al ., ARCOB 1Sust ain. Chem. Eng. 2

121



[l ConvegndNazionale delleDivisionedi

Chimicaperle TecnologiedellaSCl e

XIV ConvegnaNazionaled e | | 6 A s dltaliana @ €hinicaperIngegneriaAlClng
Milazzo 1- 4 settembre 2025

PG4

Tunabl e antioxidant -PLGAemdt reis
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nsodt systemic toxioai mpvpbotesgsaesoduring

o+t c H

Figut® $pecthased $PWNPtems comp&né&dspeAh)t hemal o
SEM i magesNRofi iPLEGrAe senc e-PE&ixpoRPfViAeran2i4 DISPEBOmM p
Representative-Cid8rmotecel et P&E&HLHoQU)Nndi ng DSPE

I'n thisuwerlk wembsinnk dwiptprrooach t o dPeLvCdAlaspe de f -
nanoformul at iaoncshetma cdkl yvarodi fi ed Epi wat hoc a
antioxidanWeawt | Vit pvoeld tiipdg alt ea stalDd Pdsfadfaw ctthe si :
antioxidant capacity, and (Colgludridccall u sset adfi | dt
experi ment al characterization methodshand mbl
course for eafnf ibcptermb bt.apnd desi gn
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Recovery of cobahtbhtomrl|l eshb
with zeolite modified wit
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Cobalt is one of the critical raw materials (CRMs) in high demand today, due to its use in the
manufacture of electronic devices, particularly in lithium ion batteri2ge to their high cost, low
recyclingratesandhigh dependencen otherforeignmarketstherecoveryof theseCRMsis of great
importancé. In orderto recoverycobalt from spentbatteries,hydrometallurgicalprocess shows
advantages, involving methods such as leaching, chemical precipitationligguddextraction and
solid-phase extractioh Zeolites have been also used in the separation of metals due to their good
selectivity for the exchange of different cations, large contact surfaces and a suitable tetrahedral pore
structuré. Modification of zeolites withonic liquids has also improved their sorption capacity

this work, the extraction of cobalt is proposed using a natural zévl@mbination vth the ionic

liquids trihexyltetradecylphosphonium chloride 4§624[CI]) and trihexyltetradecylphosphonium
decanoatd[Psss14[Dec]), obtainingnew materials in the form aforbents and membranes. The
characterization of the materials was based on the pH at the partadthargeand Scanning
ElectronMicroscopy.The optimal separatiorof cobaltin the zeolite modified with [Res14[Cl] was

obtained in 8 M HCI medium and the kinetic model showsdheimisorptiorprocesses arat play

during the extractionwith the sorbentsyreachinga maximum cobalt sorption capacity in about 30
minutes of contact. The experimental results were fitted by using Langmuir and Freundlich models.
The increase in temperature did not cause significant increase in the sorption capacity. The separation
of cobaltwith the membrane based on the idifjgid [Pses14[Dec] reached more than 70% retention

after 24 hours.

Desorption %

Recovery of Co**

digestion of spent
battery
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Val ori zation of agricultur-atodaodt §obdr gabyepr ¢

countries, is a challenging objective in the
Potato derived compounds can be used for the
I n the present study Ilignin has been chemical
used pol yester,widalhyltaheet iad ma oifd i (mMpUrAd)vi ng it s
as ell as imparting it smart properties.
More i n dfedumdétli,onalgngmoups were cOHAH)rbedhiah
oligomeric PLA branches were subsequently | ir
supposed to i mprove |lignin/PLA matrix dispers
carried out on pristine lignin.

Chemical modi fication was <corroborated by NM
actiV|ty was measured on both neat I ignin and
Starch/lignin/PLA films were prepared and st
functional characterization to test their sui
An alternative pathway has also been i mpl emen
A-B-A triblock copolymer was synthesized as corm
B and bbitcgomer with a chemical structure resem

A L

Ar-OH

Ethylene carbonate Lactide
" \_R-OH % N/ N CH,-0H = C/\\/\/\/\/LW\/\(,,
OOH \/\N\CHZ—OH ARV =N

FiguSehg&gme of | ignin.chemical modi f
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Hybrid nanostructured polyet
membranes for water remedi ati
photocatalytic degradatio
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Synthetic dyes represent a major environment a
to biodeghAmdagi ohese, metihy |l endelby uesddMBand
significant risk to both “Thmanshealyth oznd easqw
and application of pol ydtabeldene® mpwisfidmre membfr a
nanopdititcameiga mUi Oi walled carbon nanotubes (
( OXMWCNITE D the freMBvaltonmn contaminated water
characterliReslpeyt rolscopy and thermogravi metr.

chemical functionality and ther mal stability.
adsor ptrimaancpeerdmd photocatal ytic degradati on
mod el ionic dye. The results demonstrate that
dy e removal efficiency compared t odpriesnoivrad

adsorption kinetic and adsorption capacity (u
photocatalytic activation of the membrane wupo

I n this way, the membr aalseesd daonmr Iseevee gén ardstoa
degradati on cycl es, maki ng them suitabl e c a
applications (Figure 1).

TiO,-sPES membrane TiO,-sPES membrane TiO,-sPES membrane

after MB adsorption after UV light exposure,
with MB fully
photodegrated

Fi gud4Deenonstration of the Methylene Blue-adsor

SPES membr ane.
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Strain and damage monitoring
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I n the | ast decade, significant devel opment s
witnessed to satisfy the demand of sever al a
structural health monitortongthbrrngangfdéedi su

integration, and outstanding p

erf-oosmanceélHl nz 4
Nanopabratsiecdl estructures with differ
a

ent archit e

investigahedr poobenhgat applicability %8 Isrens
this scenari o, the following research wor k a
(EG)/ nylon 6 is tested in axial tension unde!
strahen.el ectrical behavior shows the typical i
theory up to a maximum value of 42 S/ m, obtai
el ectrical peircoadtatt e dhed ht @BHhdydawkeughk. The s
the range between 40 and 60, may be specifica
sensor sensitivity decreases with increasing
t o rtehsei st ance changes and -desteuetnsvéywdegt ebt
measur ement s. I n the fatigue tests, t he dama
resistivity, which iofcrmpdasdd cwistthr ati me amaunmu | a
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Di nucl erairgise mA&ny(psead!| ecrompl ex: r
fl exi bility on aggregation ar
potenti al application as chel
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Recentl vy, we have demon-s y)catmepd etxheast hdaivn inggl eaa r
are chromogenic and fluorogenic chemw»nd ercsdras
t weerteward ditopic -tewr di rbaatsigrsg Cicamod iweeenrtisng t
flexibility could | imit the selectivity of t
characterizati on o4 y@xemepd edhi anwicAa ge ga dsZeanpia e & e n
study the role of spacer flexibility oal agagl
application as chemosensors for ditopic Lewis

r
[
r

Figur(eLeXf t) Mol ecul ar 1LgtRriwdhttyr eChefm3 ®©o melpeax s e
structurel of compl ex

|l n -ocoardi nating sol vewmtisg,i dt hsep apcreea s eprrcoemod fe sa t sh
aggregates through intermolecular ZnLLLO int ¢
by TH NMR and T H DOSY NMR s pietchh rtolsec olpggh a viho sr
compl exes containing flexible spacers, which,
aggrepatliéhs s] di stinct aggregation mode signif
di nucl ear compl ex
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Efficient Capture-Exmcdhabygmrea mif c \
Organic Compounds ( MBOGsp)i dviinae
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Vol atil e organic compounds (VOCs) are hazardo
strategdiemen sLoow a l coordination pol ymer s (CP
scaffolds, offer significaenrtsipbrloemiVsGeC daudeslotrop tti
I n this context, we examined the c¢cd&omgd)reaitlt lon
Cu(ll') 1T ons employing rapid and slow crystal/|
solvatedsamiApeo dh and -tseompvieantted monodtT@ME al | i
(with chl dMeCHt m)t hAndc?’Stooncturheé) anal ysliisker ev
topol oByCM®and a 2D extendMedNnet weopkctfioktel y.

AmorPyexhi bited a broad VOC adsorption profile
whilTeCM®under wenitndcdwdednstructur al transfor mat
net wd-Hi#08% dMe CN) Fi ¢. 1
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Organic waste and byproducts of the food and

bi opol ymer s. Proteins, in particul ar, are a
versatility, adaptabiliayge tbfe Tapatci ogys-tand |
assembl e into functionalbacemp!lbeixcepl.asMo ceaso vaerr

petr eblassikerd pl astics and have the clhance to be
I n the frame of our research onh fpPhetengbnéeor
sources were compared for the preparation of

al bumin (BSA), black soldier fly protein extr
The protein comnuleanrt maansds tweer emodest er mi ned- by n
PAGE, respectively. The water solubility was

i nvestigatingr ahElo@rfiod dleiminrsg daemialt idftiyg uwaes lev al u:

FiguB&bhsed fil m.
Struptaperty correlation was st uddlileRd,, sbwelddinn
ThT assay, TEM-InHQ.r oBicoodpeygr aldcaAb i | ity tests (bi
were carried out
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A circular approach to flexib
extenders foopthecyd¢loismg of F
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The growing desire for -toméei mméws mdatan,cohahded
resulted in increased demand for el ectronic
repl aced orantdhstedrwirso tasMay ,cont amiThat giso d bwea setoem | 0
S expectaebd utnd I7t5e aaoh t.onTshebypr2a2n30ed <circuit bo

[
resins are a relevantripnatretd oefl etcdtrer omnéi elosd s(@RE ) o n
pol ymer sphstrauéeéar poly(ethylene terephthal a
The aim of our research was toTlkreevsedvaapcanc t r o @ |
t he European EE&Od Rf@bcsusreododanf,eenmdol ymers wused
fl ePiEbl dn the frame of our rlgpesebhaich ext em$ieon
PET grade wasa pleirdmagsned dviidrmhydri de, ,mébt hopkd:
from a C6 bioba’sMEDAbuwd sdi e mp lbld sokcickt ui tni-was eodf 1
pyromellitic tdadgibggygdmngbdheaati on oMast haevop dley mear
macrostructure offhPE®keesm deadn tPrEdT] Iweads extrude
printed. The research performed is summari zed
,,/ g\ ‘ “P/rejic;!tup Reactivity study Cast foil extrusion
/) (- () - (O =R
{ S -"
FiguFeoim and of | ife PET to screen printe
This work demonstrated that a cellulosic deri

materials for el ectroni cs.
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PQ@ 3

Green gold nanoparticles for g
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el ectfrioamfiltes, cat al ytic pr rties of gold nano
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I n the fieldgolhdainapastiehegsplay an i mportan
attention from the scientific community in th
el ectronilAmpngperthesdi fferent applications s
ope
environment al field for the degradation of or
modern society.
Recently, several works have been focussedngn
natur al extracts that allow a green syntheti
sol vent . I n addition, the wuse of natural extr
also the principlés of the circular economy
Il n the pﬁésaen/vt\aeswvaarsk were used t o Aplroeepfaweers dég oll ea
contains fibers, proteins, organic acids, vit
which partial!l y gpernoaviind iinng tthheé dyreebdBudcw amsyd escutghae rs
organi c dompamamtpsabdt i ak es
We report here the green synthesis of gold nai
S 0ome experi ment al factors t hat affect t he n
characterized by wusing TEM, miFdrd rRy, [DHdEt camatl aylsye
gold nanoparticles for pollutants degradati on
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