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GENERAL APPROACH FOR ALL INTERNSHIPS

Sol Immobilization
Incipient Wetness Impregnation
N7 A0

Catalyst
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Suspension Air Sublimation

4

/I\
Atomization

LMA MATER STUDIORUM Liquid nitrogen (-196°C) Condensation

'S UNIVERSITA DI BOLOGNA



GENERAL APPROACH FOR ALL INTERNSHIPS

SEM

Catalyst Catalyst

Preparation Characterization
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GENERAL APPROACH FOR ALL INTERNSHIPS

Catalyst Catalyst

Preparation Characterization CEEIE CEHILY

Gas Phase Liquid Phase Liquid Phase
Batch Reaction Continuous Flow Reaction
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GENERAL APPROACH FOR ALL INTERNSHIPS

Reaction
Outcome

Catalyst Catalyst

Preparation Characterization :
Analysis

Gas Chromatography
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ke AN —
=, i b | i/

(HPLC) g

LMA MATER STUDIORUM

'S UNIVERSITA DI BOLOGNA



MAIN RESEARCH LINES
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Direct valorisation and transformation of lignocellulosic biomass

Reductive Catalytic Fractionation of lignocellulosic

bi :
l Ione‘f]gs:spoppr’ birch sawdust and others)
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Lignocellulosic biomass
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Chemistryz Engineering s bt 0181041 00O magnetic catalyst hydrolysed in water - (|3 OH
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Improved Reductive Catalytic Fractionation of Lignocellulosic

Biomass through the Application of a Recyclable Magnetic Catalyst
Federico Bugli, Alessio Baldelli, Sam Thomas, Massimo Sgarzi, Matteo Gigli, Claudia Crestini,

Fabrizio Cavani, and Tommaso Tabanelli*

Cite This: ACS Sustainable Chem. Eng. 2024, 12, 16638-16651 @d Online

Innovative

Active on the: Processes from
Ref: T. Tabanelli production of bio-based phenolics; Renewables to

further valorisation of the highly delignified cellulose pulp for production of Chemicals
R T materials or for the production of sugars, polyols and other chemicals
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Lignin depolymerisation and valorisation: the use of model molecules
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CONTINUOUS-FLOW UPGRADING OF BIO-BASED ALCOHOLS: 1-BUTANOL
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continuous-flow
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mave— Light alcohols activation in continuous-flow reactors

Processes from
Renewables to

Continuous-flow Catalytic Hydrogen Transfer

Chemicals
“
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Catalyst synthesis, characterisation, catalytic tests, DFT
calculation...
structure-activity relationship...toward C5 and C7 esters
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Molecular Catalysis 555 (2024) 113840;

Journal of Catalysis 428 (2023) 115177;
Current Opinion in Green and Sustainable Chemistry 2021, 29, 100449;
ACS Sustainable Chem. Eng. 2019, 7, 9937-9947;

NP VNN (O  ACS Sustainable Chem. Eng. 2019, 7, 8317-8330. .
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Innovative
Processes from

Ketonisation towards different types of products

Renewables to
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Innovative PRODUCTION OF GVL UJFU R=Pr

"J""l y FPE __ IPL
Processes from ) FROM FURFURAL @j’jm H;0 @J LHE%;LREDH

Renewables to @J’ e
] i ] ._.ﬂ-'
. H; ChemSusChem gsﬁﬁg;aﬁ%;fmzuz301m Feen Sl ‘H""-\-\_ +ROH =
Chemicals y 'I, FAL - 1. CTH
www.chemsuschem.or ", it
. . . . 0 (N
B Aquivion-Based Spray Freeze-Dried Composite Materials 0 CTH L8]
"% for the Cascade Production of y-Valerolactone f
P Alessandro Allegri® Anna Saotta,” Francesca Liuzzi¥ Enrica Gianotti,"” Geo Paul,”
A u IVIon 0 Alice S. Cattaneo," Claudio Oldani," Andrea Brigliadori,” llaria Zanoni,” A“ L GUL
\\m.ﬁ:pe/mrmga_riwmlaos Dimitratos,” and Stefania Albonetti*”

/2r0, F~£ CF,-CF 3+ OF -CF; CF,
SFD Catalysts B O-CF CF -SO.-H

DoE and ML applied to research

(o]

1 'g }
NI ] PP —— © D—
80 105 120 135 150 165 18( 90 105 120 135 150 165 180
Reaction Temperature (°C) - Beacliou Temperature (°C)
_18 c i L Ag/TiO, 30%
R16 0. 4] |
14 3 1 |
E Q
18
s

Coefficients esti for FAL_Prod Response surface for FAL_Prod
2 ‘ - = FTO=1
I Coefficients| -
1 95%Cl ‘ 60 [ E W
60 | 200 b BAS
=
40 T ,;40 . LAS
830
T
‘ 920 o
il . . . §1 =
0

. i e T
20 |

40+

Aq/Si0,30%

-60 -

0
90 105 120 135 150 165 18( 90 105 120 135 150 165 180 F

T T T T T v
Reaction Temperature (°C) Reaction Temperature ("C) ¥ W B W 190w

-80

-100 -

1 05 A\,\ N y "
- L L s N 5 / ! PAsalll . P .
0 O @xf‘o \N"e‘&;‘o‘“«\g ?ﬂﬁ ?«5‘ «e‘“} U & b P Ref. S. Albonettl A. Allegrl




The development of an alternative route toward maleic anhydride
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Bio-Based MA BIOFUEL
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Oxidations and
Reductions
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Selective RESEARCH LINES
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 Shemistrr

Gheck for updates AuPd-nNiO as an effective catalyst for the
base-free oxidation of HMF under mild
reaction conditionst

www.chemsuschem.org

jeen Chiem, 2019, 21

Preface to Special Issue on Green Conversion of HMF

Danilo Bonincontro, 7 Alice Lolli, Albeﬂc Villa, ©+° Laura Prati, ®°
N kolaos Dimitr: alos Gab el M Veith, @ Lidia E, Chinchilla,” Gianlugi A, Botton,”
imianc 2,50 0 20l i3

Stefania Albonetti,**' Changwei Hu,*® and Shunmugavel Saravanamurugan*'

N'H
Idrofurammide i
O \ SOI u ZI o n e In this Editorial, Guest Editors Stefania Albonetti, Changwei Hu,  transformation of 5-hydroxymethylfurfural are reviewed, and
NH3 2 NH . CH CN and Shunmugavel Saravanamurugan introduce the Special the contents of the Special Issue with highly interesting
F UR O 3 n 3 Issue of ChemSusChem on Green Conversion of HMF. The contributions from scientists around the world are outlined,
) significance of and enormous challenges for the sustainable
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R E S EA RC H L I N E S Methane Steam Reforming

Hydrogen CH, + 2H,0 2 4H, + CO, AH=164,6 kJ/mol
Production L~
HO G _’=®f
Ref: F. Basile — A. Fasolini —»( )— N
CH, i— Ni/Al,O; L, C@b Cco,
Methane oxy Reforming /Hz production from CH, cracking \
CH, +H,0 23H,+ CO endothermic (progetto Europeo Storming)

CH, +0.50, 2 2H, + CO exothermic

Microemulsion synthesis of catalysts Gas phase catalytic tests
° %o m) 20 m
® &0 (
_ k. CH
4 Ni/Ce 5Iry 50,
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APR OF CELLULOSE AND OTHER POLYOLS

Hydrogen
Production

e.d., Glycerol: C;HO5+ 3 H,O — 7 H, + 3 CO,

In respect to the conventional steam reforming in the gas phase, the aqueous phase reforming require milder conditions and does

not require a dry feedstock. Moreover, in these conditions the WGSR is favoured, and most CO is converted into CO, and H,.
Unwanted reactions lead to the formation of alkanes and alcohols.

Off-line GC

g

L

HO _ HO _ H
H 0 : 0 0 P 2

H L/ H

NONOH  H 0\‘; OH H N O
Y " | i + H 2 ? 250 °C
i ?
H OH H QOH
n autogenous pressure,
Cellulose

Ni-catalyst,
Ref: F. Basile — A. Fasolini

ALMA MATER STUDIORUM Fasolini et al., Hydrogen from Renewables: A Case Study of Glycerol Reforming, Catalysts 2019, 9, 722.
Fasolini et al., A Short Overview on the Hydrogen Production Via Aqueous Phase Reforming (APR) of Cellulose, C6-C5 Sugars and Polyols, Catalysts 2019, 9, 917.

IVERSITA DI BOLOGNA




RESEARCH LINES

Photocatalysis

(@] (o]
JAIC'S o | .
JOURNAL OF THE AMERICAN CHEMICAL SOCIETY Ti02
pubsacsoig/JACS | Anice | / g \ /
Creating and Stabilizing an Oxidized Pd Surface under Reductive \ hy

Conditions for Photocatalytic Hydrogenation of Aromatic Carbonyls

Wei Qiao," Xing Fan," Weifeng Liu," Fahir Niaz Khan, Dongsheng Zhang, Feiyu Han, Huiyu Yue,
Dimitratos, Stefania Albonetti, Xiaodong Wen, Yong Yang, Flemming Besenbacher, OH o
i J, 1. ink Wik Su¥

Nisman — J J

Photocatalysis synthesis

~ o

DoE chemometric study

H
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154

Ref: N. Dimitratos — A. Allegri - Albonetti




RESEARCH LINES

Xe Lamp
Photocatalysis
2] |
A Wavelength filter
CB o Pt 2H+_)2H2 ﬁ Quartz window
|J—|—| ,J—L| Gas In — ———  Gas Out
‘ | ‘ —— Coolant Out
Coolant In T 7 ‘
Dihydroxyacetone C—
(0]
3 Ho _Jl_oH *H:
OH ﬂ Glyceraldehyde
VB HO OH - v Y
HO\/\/O +H,
< N 2 N (3 N aiveersl S o
Renewable Valorization of HO\ /,O +2H,
Ener Hydrogen glycerol towards HCOOH
&Y production production of Glycolaldehyde o s vl s 1501
SOUI‘Ce chemicals by % Catalysis Today
\ \ / \ / ELSEVIER journal homepage: www.slsevier.com/locatalcattod

Solar-driven valorization of glycerol towards production of chemicals
and hydrogen

Valeriia Maslova ", Andrea Fasolini *, Michele Offidani *, Stefania Albonetti ",

e

Francesco Basile "
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RESEARCH LINES

Electrocatalysis
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In Collaboration with the research
group of Prof. Erika Scavetta

RESEARCH LINES

Emissions =

Electrocatalysis

CO, capture

Fuels &
Chemicals
C02 production | \
Valorisation Electrochemical

Electricity reduction

Ref: F. Basile — A. Fasolini '
CO, — :J_, — Acetic acid =
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HIGH TEMPERATURE ELECTROLYSIS IN SOEC CELLS

Hydrogen
production

Anode: 20> - 0O, +4 e-
» =0 Cathode: 2 H,0 + 4 e~ — 2 H, + 2 O

Temp. Electrocatalysis

T50-850°C

Advantages
* non PGM electrodes (e.g., Pt, Pd, Ir, Ru)
* High efficiency, low potential

Steam =:>

Ni-dopedY¥sz __7 Challenges .
Ceramic electrolyte LN 1 MnO, * Early research & de.vglopment stage (PEM = commercial)
8 % Y,04/2Zr0, (Y52) (LSM) * Lower current densities than PEM and AEM

Probostat Single cell
Test di button cell da Test di Celle da 25cm? e
1.5 cm di diametro 100 cm?

Ref: F. Basile
—A. Fasolini
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Mineralization of CO, in basic waste

CO,
Valorisation - ¢
Carbonation T 1 1
ﬁ Products
reactor .---.
Construction

Buk  Liquid Industry  Waste

Solution ;  Film | P
- 7

Alkaline
Solid Waste

4) Attﬁ;hmcnt on
surface

Vent Vent
T l >Jk ¢ |
g fll— cc

(@G)CCs453D

rbon Capture Storage
and CO2 mineralization
for amic Industry

Crystallization _><g

C032 T = Precipitation in @ co‘ﬂt - Q E
bulk solution sufUnione osropes
Ref: S. Albonetti = A. Allegri Project- Carbon Capture Storage and CO,
2\ ALMA MATER STUDIORUM mineralization for Ceramic Industry
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CO, hydrogenation to MeOH, dimethyl ether or alkanes

co,
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© {.» a () i R Coupling
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\_ J g e CH, CHOH .oy o
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I Tropsch
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RESEARCH LINES
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@ CNR | stiutodiscienza, Fecnlogi Collaboration with CNR-ISSMC

ISS M C dei Materiali Ceramici

Energia e meccatronica Ambiente, edilizia e
Nanotecnologie e patrimonio culturale
nanosafety
https://www.issmc.cn r.it/ Salute e benessere
Materiali per applicazioni
estreme
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C N R Istituto di Scienza, Tecnologia

e Sostenibilita per lo Sviluppo
ISS M C dei Materiali Ceramici

Nanotecnologie e
nanosafety

Journal of Environmental Man

Cantents lists available at ScienceDire

Journal of Environmental Management

ELSEVIER Journal homepage: v elsevier.comilocatefjenvman

»

Chlorella vulgaris meets TiO; NPs: Effective sorbent/photocatalytic hybrid &&=
materials for water treatment application

M. Blosi™ , A. Brigliadori ™ , 1. Zanoni®, S. Ortelli", S. Albnne(ti", A.L. Costa’

(2025) 3721

Zanoni et al Environmental Sciences Europe

Environmental Sciences Europe
https//doiorg/10.1186/512302-025-01061-5

Characterization of polyethylene
and polyurethane microplastics and their
adsorption behavior on Cu?* and Fe**

in environmental matrices

Ilaria Zanoni', Lucia Briccolani?, Lara Faccani', Magda Blosi', Simona Ortelli'”, Matteo Crosera®,
Ginvanna Marussi’, Stefania-Atbenetti and Anna | uisa Cnsta’

| ALMA MATER STUDIORUM

UNIVERSITA DI BOLOGNA

Collaboration with CNR-ISSMC

Energia e meccatronica

Material

€eme

Applied Catalysis B: Environment and Energy 385 (2026) 126276
Contents lists available at Scicncelirect

Applied Catalysis B: Environment and Energy

ELSEVIER journal homepage: www.elsevier.com/locate/apcath

Streamlining COz photoelectrocatalytic conversion to Cy, products using R
CuMg-based LDH: A single-material photocathode strategy

Applied Clay Science 237 (2023) 106900

Contents lists available at Scic

Eleonora Tosi Brandi ", Jacopo De Maron ", Andrea Fasolini ! Nicola Sangiurgiﬁ S

Alex Sangiorgi *, Marco Etzi ", Erika Scavetta ", Alessandra Sanson ™ ,
Francesco Basile "

Applied Clay Science

l.-_l_‘_\l “VIER journal homepage: www.

sevier.com/locatelclay ke

Research Paper )
oo

Separatio

Purification Technology 372 (2025) 133436
e

Metakaolin-based geopolymer — Zeolite NaA composites as CO; adsorbents %5

Contents lists available at ScienceDirect
Elettra Papa”, Matteo Minelli °, Maria Chiara Marchioni “**, Elena Landi*, Francesco Miccio”,
lisa Natali Murri icia Benito ™", o Vaccari ina Medri

Separation and Purification Technology

ELSEVIER journal homepage: www.elsevier.com/locate/seppur

Nanostructured ceramic membranes for hydrogen separation™

A. Bartoletti ™", E. Mercadelli -, A. Gondolini®, V. Saraceni ", A. Fasolini ", J. De Maron ",
jle”" . A Sanson

Ref: P. Benito - S. Albonetti — F. Basile




T T Tematiche specifiche per tesi
S5 Magesmmbmee 2026/2027 con CNR-ISSMC

1. Sviluppo di materiali adsorbenti e fotocatalitici a base di calcioferriti per
la degradazione e rimozione di inquinanti persistenti (metalli pesanti,
molecole organiche, PFAS) da matrici acquose.

2. Sintesi di materiali adsorbenti ibridi a base di nanofasi ceramiche,
biopolimeri e microalghe per il trattamento di acque contaminate da
metalli pesanti, inquinanti organici e PFAS.

3. Progettazione di rivestimenti nanostrutturati idro/oleofobici "PFAS-free"
su supporti tessili per lo sviluppo di finissaggi eco-sostenibili.

4. Sviluppo di rivestimenti nanostrutturati conduttivi su substrati tessili per
I'integrazione di proprieta elettroniche e la realizzazione di e-textiles.

Riferimento S. Albonetti

LMA MATER STUDIORUM

NIVERSITA DI BOLOGNA



Tematiche specifiche per tesi
ISSMC | ievaerisicoramic 2026/2027 con CNR-ISSMC

C N R Istituto di Scienza, Tecnologia

5. Sintesi di nanomateriali con proprieta antimicrobiche per il
contrasto della proliferazione batterica e della resistenza agli
antibiotici (in collaborazione con I’Universita Statale di Milano).

6. Sistemi di incapsulamento e granulazione di composti
bioattivi (polifenoli, oli essenziali) derivanti da scarti marini o
dell'industria alimentare per applicazioni in
packaging/cosmetica/agricoltura.

7. Strategie di rimediazione colloidale per la cattura e rimozione di
micro e nanoplastiche mediante processi di destabilizzazione e
flocculazione controllata.

LMA MATER STUDIORUM Ref: S. Albonetti

NIVERSITA DI BOLOGNA



Tematiche specifiche per tesi
ISSMC | ievaerisicoramic 2026/2027 con CNR-ISSMC

C N R Istituto di Scienza, Tecnologia

1. Development of low temperature electrolytic materials for solid
oxide cell.

2. Design specific piezoelectric nanomaterials aimed at enhancing
microalgal photosynthesis.

3. Development of ceramic components for Na-based all solid-
state batteries.

LMA MATER STUDIORUM Ref: S. Albonetti

NIVERSITA DI BOLOGNA



CERAMIC MEMBRANES FOR HYDROGEN PRODUCTION AND PURIFICATION
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The coupling H, membarne separation low temperature
methane reforming creates a driving force that push the
equilibrium towards products, allowing to increase H, yields
above the theoretical limit predicted by the reaction equilibrium
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LOW TEMPERATURE ELECTROLYSIS IN AEM CELLS

anion exchange

Hydrogen
production

membj“(j \ ] Anode: 4 OH — 0, +2H,0+4 e (+0.4V)
22 2
1t iy 4H,0+4e —2H,+40H (-0.83V)
oM Electrocatalysis
g
st 2 HO g Advantages
PO, =1 b:,r ?g * Avoid PGM electrodes (e.g., Pt, Pd, Ir, Ru) required by PEM
T=60°C | & © <
B
R é’ \ Challenges
] | * Early research & development stage (PEM = commercial)

K Non-PGM Electrodes .
H,O + 1% KOH (e.q., Ni, Fe, Co) Lower current densities than PEM m

Possible internships:

* Development of electro-catalyst and gas diffusion electrode (GDL) systems; study
of cell resistances and fluid dynamics

* Development of a device characterized by the deposition of the catalyst directly
on the AEM membrane for H, production at high pressures

°\ ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA Anode AEM  Cathode




CATALYSIS FOR RENEWABLES
AND INNOVATIVE PROCESSES
«CARE IN PROCESS»

Prof. Fabrizio Cavani fabrizio.cavani@unibo.it
Prof.ssa Stefania Albonetti stefania.albonetti@unibo.it
Prof. Francesco Basile f.basile@unibo.it

Prof. Giuseppe Fornasari giuseppe.fornasari@unibo.it
Prof.ssa Patricia Benito patricia.benito3@unibo.it
Prof. Nikolaos Dimitratos nikolaos.dimitratos@unibo.it
Prof. Tommaso Tabanelli tommaso.tabanelli@unibo.it
Dott. Andrea Fasolini andrea.fasolini2@unibo.it
Dott. Jacopo De Maron jacopo.demaron2@unibo.it

Dott. Alessandro Allegri alessandro.allegri2@unibo.it
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