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University of Turin founded 

in 1404 by Prince Ludovico  

of Savoia  under the 

auspices of Pope Benedict 

III and  the Emperor 

Sigmund  
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       A SUSTAINABLE APPROACH  

    TO PROCESS INTENSIFICATION  

http://www.ocp.unito.it  
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Corpora non agunt  nisi 

fluida seu soluta !!!  

CONVENTIONAL HEATING & STIRRING  
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In spite of the multidisciplinary 

interaction of Chemistry, most of 

the chemists are extremely 

conservative in the design of 

their synthetic protocols  

 

 

Scientific and technological progress 

now happens at the interfaces between 

two or more scientific and technical 

disciplines and Chemistry overlaps 

with almost all scientific domains  

MOST CHEMISTS ARE  

EXTREMELY CONSERVATIVE!   
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The application of  mechanical 

force to chemical systems, 

either in the form of  

mechanical grinding and 

milling , or in the form of  

ultrasound  has resulted in a 

number of  recent exciting 

developments and practical 

achievements  that opened the 

door to modern  

mechanochemical  research  in 

the field  of  nanomaterials  

MECHANOCHEMISTRY  
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Porous coordination polymers by grinding  

  Dalton Trans., 2012, 41, 3956-3961 

ò ORDER IN THE CAOS ó 

MOFs 

  Chem. Mater., 2010, 22 (18), pp 5216ς5221 
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Chem. Soc. Rev., 2013, 42, 7521 
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MICROWAVE TECHNOLOGY  

IN NANOMATERIALS PREPARATION   



MAPSYN 
Development of alternative 

energy powered  

chemical reactions 

 

òselective hydrogenationsó 
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      Chem. Eng. Process. 2013, 71, 19-30     

13  
Nano  PL 2014  

KIELCE 15 -17 OCTOBER 2014  



MW -ASSISTED SOLID -PHASE  

GRAFTING AND COATING  
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Bogdal, D.; Bednarz, S.; Lukasiewicz, M., 

Tetrahedron 2006, 62, (40), 9440-9445. 

Thermal heterogeneity under MW irradiation for solventless 

solidðliquid phase-transfer catalytic (PTC) reactions by means 

of a thermovision camera and fiber-optics thermometer 
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HOMOGENEOUS 

IRRADIATION OF REAGENTS 

AT THE SOLID-STATE 

 

THE REACTING MIXTURE 

CAN MELT DURING THE 

IRRADIATION 

ARCHIMEDEAN 

SCREW FOR  

SOLVENTLESS  

FLOW -REACTIONS  
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QUARTZ 

PYREX® 

PEEK® 
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FLOW -MW REACTOR  
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SYNTHETIC SCHEME  

RotoSYNTH Ñ 

MW  
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CD quantification  (Phenolphtalein ) 

y = -3,5571x + 0,2276 
R² = 0,9954 
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TEM analysis  

Si-Gly-Und- C̡D  -  MW Si-Gly-Und- C̡D - Ball Mill  



Langmuir Isotherm 

Qads=(Qm*Kl*[MO] eq)/(Kl*[MO] eq+1) 

Sorption  Capacity  
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Video courtesy of University of Twente, Netherlands. 
and Shimadzu Europa GmbH, Duisburg, Germany 


