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Overview of Research Activities 

The research activities are focused on the design, synthesis and structural characterization of novel 
nanoporous materials and study of their physical and chemical properties. In particular, our research group 
targets novel, multifunctional open-framework solids that combine porosity and advanced wall 
functionality (acid-base, redox and optoelectronic properties). Specific research areas include highly 
porous, functionalized metal-organic frameworks (MOFs), periodic nanoporous organosilicate materials 
and carbon-based nanostructures. These families of porous solids are targeted for application in i) selective 
gas sorption/separation processes (CH4 & H2 storage, CO2/CH4 & CO2/N2 separation), ii) selective capture 
and trapping of harmful gases including NH3 and SO2 and iii) separation of noble gases, in particular Kr/Xe. 
In addition, we are interested in the catalytic activity of MOFs in reactions such the catalytic CO2 
epoxidation and C-C cross coupling reactions. Furthermore, there is a strong collaboration with other 
research groups in projects of mutual interest such as in metal hydrides as hydrogen storage materials and 
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in novel polymeric nanocomposites. 

The group has a significant know-how, knowledge and expertise on advanced materials synthesis 
using methods for solution, sol-gel and solid-state chemistry including hydrothermal, solvothermal and 
high temperature reactions. A great variety of modern and advanced characterization methods are 
routinely utilized by the group. Dr. P.N. Trikalitis has published 82 papers in high quality, international peer-
reviewed journals including publications in Nature, Science, Angew. Chem. Int. Ed., J. Am. Chem. Soc., 
Chem. Comm. etc. His published work has received more than 4468 citations and his h-index is 36 (google 
scholar). 

 

Available Instrumentation and Techniques 

A strong effort has been devoted to establish a functional synthetic laboratory to execute the 
above research. Thus far the lab is equipment with two (2) nitrogen glove boxes (one dry and one wet), 
four (4) computer controlled high temperature furnaces (up to 1200 oC), one (1) vacuum oven (up to 200 
oC) and four (4) conventional ovens (up to 300 oC) for standard solvothermal syntheses. In addition, a 
double vacuum line has been installed, serving as sealing apparatus (for glass and quartz reaction tubes) or 
to perform standard Schlenk line techniques. Moreover, a commercial state-of-the-art volumetric gas 
adsorption apparatus (Quantachrome 1MP, micropore option) is fully operational, equipped with a cryo-
cooler for unlimited time analyses in any temperature between 20 K - 320 K. This instrument is capable in 
performing accurate and detailed (micropore) volumetric analyses using N2 and Ar gases at 77 K and 87 K 
respectively, for the determination of the specific surface area, total pore volume and pore size 
distribution, of porous materials. In addition, a multi-gas option has been installed that allows to record 
adsorption/desorption isotherms of other gases including H2, CH4, CO2 and NH3 as well as vapours (e.g. 
H2O, ethanol, isopropanol), at different temperatures and up to 1 bar. In addition, a new, state-of-the-art 
volumetric instrument with two analysis stations (Autosorb-iQ-MP2) for measurements up to 1 bar is 
installed and greatly improved the capability measurements of the group. For high pressure gas-sorption 
measurements up to 20 bar, a gravimetric system (IGA-003) is available, equipped with a cryo-furnace and 
a mass-spectrometer.    

The students in the lab are getting training in a variety of advanced synthetic techniques. As part of 
the standard materials characterization methods, the students become highly involved (hands on 
experience) with powder (PANalytical X’Pert Pro) and single-crystal (STOE IPDS II) X-ray diffraction 
measurements, thermal analysis techniques (TGA, DTA, DSC), electron microscopy (SEM/EDS and TEM), 
solid-state UV-vis/near IR diffuse reflectance, Raman and IR spectroscopy as well as multinuclear (e.g. 
119Sn, 77Se) NMR spectroscopy in solution. The above instrumentation is provided from the Department of 
Chemistry and nearby, inside campus facilities. 
 
Selected invited talks 

1. Novel functional MOFs with complex and intriguing structures: reticular chemistry and beyond. 
Materials Beyond IV and Berkeley Global Science Institute Conference, June 18th-19th, 2019, 
Fudan University, Shanghai, China. 

2. Rational Design and Synthesis of Metal-Organic Frameworks as Single Site Heterogeneous 
Catalysts for Chemical CO2 Fixation with Epoxides.  15th Panhellenic Catalysis Symposium Ioannina, 
18-20 October 2018. 

3. Rational Design of Metal-Organic Frameworks using Reticular Chemistry Rules for Advanced Gas 
Storage/Separation Applications. XXXIII Materials 2018 17-19 September, Nicosia, Cyprus. 

4. Rational Design of Metal-Organic Frameworks using Reticular Chemistry Rules for Advanced Gas 
Storage/Separation Applications.  7th International Conference on “Transparent Conductive 
Materials, IS-TCM 2018”, Chania, 14-19/10/2018. 
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5. Reticular Chemistry and the Development of Novel Metal Organic Frameworks Based on Zr, Hf 
and Lanthanide Clusters. North America Greece-Cyprus workshop on paramagnetic materials and 
current trends in molecular and nanoscale magnetism NAGC 2017, Paphos Cyprus, May 8-12, 2017. 

6. Joint International Conference of the Hellenic Crystallographic Association and the Hellenic 
Society for Computational Biology and Bioinformatics HeCrA-HSCBB16. October 7-9, 2016, 
Athens, Greece.  

7. 6th International Conference on Transparent Conductive Oxides. October 9-13, 2016 Chania, 
Greece.  

8. Tuning of Porosity, Stability and CO2 Adsorption Properties in Zr-based MOFs via Ligand 
Functionalization. P.N. Trikalitis, 1

st
 International Symposium on Energy Challenges and Mechanics, 

8-10 July 2014, Aberdeen, Scotland, UK. 

9. Porous, Functionalized MOFs for Gas Sorption/Separation Applications. P.N. Trikalitis, 
Northwestern University, June 27, 2014. 

10. Porous, Functionalized Coordination Polymers for Gas Sorption/Separation Applications. P.N. 
Trikalitis, King Abdullah University of Science and Technology (KAUST), March 10, 2014, Saudi 
Arabia. 

11. Adventures in Synthesis of Functionalized MOF’s and their Gas Sorption/Separation Properties  
P.N. Trikalitis, Gordon Research Conference on “Inorganic Chemistry – The New Frontiers”, 
University of New England, Biddeford, ME, USA, June 21-26 2009. 
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