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Polymeric adsorbent fibers by electrospinning for AHT

Adsorbent layers for open cycles (dehumidification) 

Ionic liquids as heat storage fluid and for water sorption

NMR studies on MOFs and ammonia salts

Biochar for urban wastewater purification
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Polymeric adsorbent fibers by electrospinning for AHT

SEM of polymer/silica gel fibers

Main features
 High surface area
 High permeability
 High flexibility and mechanical strength

Tailoring of adsorption properties
 Silica gel, SAPO34, hygroscopic salts,…
 Hydrophilic/hydrophobic polymers

Adsorption isotherms at  T=50°C

L. Bonaccorsi et al., Heat Powered Cycles Conference, 3-6 Sept 2023 Edinburgh

A. Malara et al., Heat Transfer Eng., 43(19), 1652-1663, 2022

E. Bramanti et al., Materials Chemistry and Physics, 287, 126248, 2022

A. Freni et al., Energy, 187, 115971, 2019

electrospun on an aluminum foil

electrospun on an aluminum pipe

 Can fit various HEX geometries
 AdHEX with improved H&M transfer



Adsorbent layers for open cycles

Main features
 Formulation based on a silica gel/polymer compound
 Different adsorbent configurations
 Can fit different HEX 

Layer drying

Activities in progress
 Optimization of the formulation
 Use of different sorbents (salts, zeolites)
 Verification of hydrothermal stability

Repeated ad/desorption isotherms (45°C RH=5-80%) Tensile test 

Monolith

Coating on Al

Slurry preparation

Adsorbent layer stack preparation Prototype for air dehumification

 Tested a prototype for air dehumidification @POLIMI

A. Freni et al., Heat Powered Cycles Conference, 3-6 Sept 2023 Edinburgh

S. De Antonellis et al., Appl. Therm. Eng., 214, 118857, 2022



Ionic liquids as heat storage fluid and for water sorption

Activities
 Development and characterization of Ils with optimal thermo-physical

properties (low viscosity, high thermal capacity, high density) for 
applications in the thermal storage sector at T = 100-400°C

 Verification of ILs thermal stability and resistance to corrosion by 
degradation tests in contact with metal at high T

Degradation of Ils in contact with metals at T=200C

F. Nardelli et al., Materials, 16 (5), 1762, 2023

F. Nardelli et al., Applied Sciences, 12 (3), 1652, 2022

A.A. Askalany et al., Desalination, 452, 258-264, 2019

sorption isotherms at 25°C of a supported 
IL at different concentrations

scheme of a single bed AD process

 Development of IL-based adsorbents for water desalination



NMR studies on MOFs and ammonia salts

NMR Spectrometers
 Solid State NMR 400 MHz Varian Infinity Plus 400
 Solid State NMR 500 MHz, Bruker Avance Neo
 Fast Field-Cycling Relaxometer, Stelar SpinMaster 2000 (10kHz-42MHz)

NMR Setups available at ICCOM

Studies of framework flexibility and water mobility on NH2-MIL-125  

Activities
 NMR studies on MOFs (structural characterization, study the

mobility of water inside the structure, adsorption behaviour)

S. Pizzanelli et al., Heat Transfer Engineering, 43(19), 1652-1663, 2022

S. Pizzanelli et al., The Journal of Physical Chemistry C, 125(26), 14416–14429, 2021

S. Pizzanelli et al., Physical Chemistry Chemical Physics, 22, 15222-15230, 2020BaCl2/ENG composite NMR setup to study the NH3 absorbed

 NMR studies on ammoniated BaCl2 in expanded natural 
graphite – ENG (characterization of ammonia sorption into 
BaCl2, study of aged samples)



Biochar for urban wastewater purification

Activities
 Selection of organic adsorbents for contaminants removal

 Development of a HPLC method for the determination of 
emerging contaminants in urban wastewater treated with 
biochar and untreated 

sample preparation technique

Data acquisition 

waste 

Detector 

HPLC column 

sample 

Injector HPLC 
pump 

Solvents 

HPLC – DAD/fluorescence analysis

Some selected contaminants The HPLC laboratory system



Instruments for elemental analysis available at ICCOM

TG apparatus for water adsorption isotherms measurement: acquisition in progress
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