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Organizational structure

Department of General and Inorganic Chemistry Department of Organic Chemistry and Biochemistry

Department of Physical, Analytical and Environmental Chemistry

Department of Chemical Technology and Industrial Chemistry

Laboratory of Chemical and 
Environmental Technology

Laboratory of Polymer and Colors 
Chemistry and Technology

Laboratory of Food 
Chemistry and Technology



History - Milestones

Prof. Emmanuel Vogiatzakis

1983 - Ptolemaida Two-Day Workshop 

at ȹȺȼ premices on Fly Ash. From left 

Prof. Thomas Angelidis (front), Prof. 

Anastasios Zoumboulis and              

Prof. Konstantinos Matis (back)

Å The Laboratory of General and Inorganic ChemicalTechnologywas establishedas an
independentChair,in the Schoolof Chemistryof AUTH,in 1964.

Å Prof. EmmanuelVogiatzakiswas the first Director of the Laboratory,from 1964 to 1977,
that settled the educationalbasesof Applied Chemistryand Technology, offered to the
studentsat the Schoolof Chemistry.

Å In the 1960s, the GICTLaboratory was educating and training chemists with solid
knowledgeof chemicaltechnologyto meet the needsof the chemicalindustry, especially
in NorthernGreece.

Å In the 1970s (Prof. K. Sipitanos, Lab Director), the courses/booksάDŜƴŜǊŀƭChemical
¢ŜŎƘƴƻƭƻƎȅέandάLƴƻǊƎŀƴƛŎChemical¢ŜŎƘƴƻƭƻƎȅέwereestablished.

Å In the 1980s (Prof. G. Stalidis, Lab Director), the staff was expanded (K. Matis, D.
Zamboulis,E. Deliyianni, D. Bakogiannakis, P. Mavros, C. Gkotsis, T. Angelidis, P. Spathis),
andnewResearchAssociates-PhDstudents,then staff members(A. Zouboulis,G. Gallios).

Å The GICTLaboratorywas re-established/re-named in 2016, as "Laboratory of Chemical
and Environmental¢ŜŎƘƴƻƭƻƎȅά, currently being one of the three Laboratoriesof the
Departmentof "ChemicalTechnologyandIndustrialChemistry, in the Schoolof Chemistry.



Å Theodoros Karapantsios, Professor, Department Chair

Å Georgios Gallios, Professor

Å Ioannis Karapanagiotis, Professor

Å Margaritis Kostoglou, Professor

Å Ioannis Katsoyiannis, Assoc. Professor

Å Konstantinos Triantafyllidis, Professor, Lab Director

Å Anastasios Zouboulis, Professor

Å Apostolos Fotopoulos, Laboratory Teaching Staff

Å Effrosyni Peleka, Laboratory Teaching Staff

Å Charikleia Prochaska, Laboratory Teaching Staff

Current status - Staff

Å KonstantinosMatis, ProfessorEmeritus

Å NikolaosLazaridis,ProfessorEmeritus

Å PanagiotisSpathis,ProfessorEmeritus

Å DeliyanniEleni,ProfessorRetired

Å Dimitrios Zampoulis, ProfessorRetired



Courses (under- & post-graduate)

Undergraduate Courses:

ÅChemical Technology

ÅPhysical Processes

ÅChemical Processes

ÅGreen Chemistry

ÅPrinciples of Environmental Technology

Å Transfer Phenomena

ÅProcesses in Biotechnology

ÅDesign in the Chemical Industry

Å Inorganic Materials Technology ςNanotechnology

tƻǎǘƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳ ά/ƘŜƳƛŎŀƭ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
¢ŜŎƘƴƻƭƻƎȅέ ŎƻǳǊǎŜǎΥ

ÅPrinciples of Chemical Technology

ÅEnvironmental Technology and Management

ÅCatalytic Processes

ÅSeparation Technologies for the Control of Environmental 
Pollution

ÅDesign and Simulation of Waste Treatment Facilities

ÅSynthesis, characterization and applications of inorganic and 
hybrid nanomaterials

Other postgraduate programs/courses offered: 

Å ζtƘȅǎƛŎŀƭ ϧ /ƘŜƳƛŎŀƭ aŜǘƘƻŘǎ ŦƻǊ 5ƛŀƎƴƻǎƛǎ ƻŦ 5ŜǘŜǊƛƻǊŀǘƛƻƴ ƻŦ 
/ǳƭǘǳǊŀƭ IŜǊƛǘŀƎŜ aŀǘŜǊƛŀƭǎη

Å ζMaterials of ecclesiastical cultural heritage objects & 
conservation materialsη

Å ά9ǳǊƻǇŜŀƴ aŀǎǘŜǊ /ƻǳǊǎŜ ƛƴ !ǊŎƘŀŜƻƭƻƎƛŎŀƭ aŀǘŜǊƛŀƭǎ {ŎƛŜƴŎŜ ς
!w/Ia!¢έ 

Number of students 
(per year/average values)

Undergraduate (all courses) 700

Postgraduate 10

PhD 25

Postdoc 10



Research areas (overview)

× General Chemical Technology
Å Intensification of heat exchange processes (boiling, 

condensation, evaporation, frying)

Å Wetting of solid surfaces (dyes, coatings, biofilms)

Å Stability control and rheology of emulsions and foams 
(food, cosmetics, detergents) 

Å Theoretical analysis and mathematical modelling for 
interpretation of experimental data.

Å Medical diagnostics for assessment of human 
endothelium at Heart Failure and Coronary Disease, Cor-IS

× Environmental (Bio)Technology
Å Water and wastewater quality control and development 

of advanced treatment technologies

Å Advanced flotation/separation processes

Å Treatment of industrial solid toxic wastes

Å Advanced biochemical treatment for exploitation of 
solid organic wastes

Å Feasibility studies/design of surface and groundwater 
treatment plants, as well as liquid and solid waste.

× Green Chemical Technology
Å Integrated Biorefineries

Å Green chemical processes for bioenergy and bio-
based chemicals, fuels and polymers

Å Valorization of forest, agricultural and algae biomass

Å Plastic waste chemical upcycling

Å Bio-processes for municipal waste valorization

× Nano-materials ςAdsorption ς
Catalysis 

Å Synthesis and characterization of inorganic and hybrid 
nano-structured and nano-porous materials

Å (Nano)materials, nano-composites, coatings

Å Adsorption processes in environmental applications

Å Heterogeneous catalytic processes, reaction mechanisms

Å Benign-by-design photocatalytic & advanced oxidation 
processes 

× Aerospace applications 
Å Transport processes under non-terrestrial gravity 

conditions (0-20g): heat transfer, bubble/droplet dynamics

Å Potable water monitoring and purification, biofilm studies 
and mitigation techniques .

Å Wastewater chemical analysis techniques

Å Decompression sickness on-line diagnostics, I-VED

Å High performance nano-composite materials

× Technology & Preservation of 
Cultural Heritage Materials

Å Repellent coatings, nanomaterials, gels, hybrid 
consolidants& self-cleaning agents for conservation 

Å Characterization of heritage materials & buildings

Å Corrosion and Conservation of Building Materials of 
Historic Monuments and Cultural Heritage Objects



ÅMaterials
- Sol-gel, self-assembly, co-precipitation, impregnation
- Activation (oxidation, reduction, functionalization)

ÅAnalytical & characterization 
- Gas chromatography (GC-FID/TCD)
- Liquid chromatography (HPLC-RID/PDA)
- Ion chromatography (IC)
- Mass spectrometry (MS)
- Atomic absorption spectroscopy
- Elemental analyzer
- UV-Vis spectrophotometers
- Dynamic Light Scattering/z-potential (DLS/z-potential)
- N2 porosimetry(BET, BJH, DFT) 
- Leaching tests

ÅLab-scale chemical & environmental processing
- Catalytic ozonation reactor
- Biogas upgrading unit

Å(Micro)Pilot scale processes
- Membrane bioreactors (MBR)
- High-pressure, continuous flow, fixed-bed reactor
- Batch/CSTR (5L-8L) high-pressure rector
- Continuous pyrolysis reactor

ÅTheoretical/simulation
- Computational fluid mechanics software
- Techno-economic analysis and LCA tools

Infrastructure ïEquipment ïMethods (indicative)

Laboratoryof EnvironmentalMonitoring and Researchof the
Regionof CentralMacedonia(organizedby LCET)

Thelaboratoryis locatedinsidethe customszoneof the Port of
Thessaloniki,providing services for analysisof environmental
samples for the Region of Central Macedonia, training to
students& research. https://labpkm.gr
ScientificCoordinator: Assoc. Prof. I. Katsoyiannis

https://labpkm.gr/


Services ïStandardization ïISO accreditation 

The Laboratory can offer the following services:

Å Physical, chemical, microbiological, ecotoxicological analysis of environmental samples, water, liquid and solid waste.

Å Environmental characterization and classification of solid waste with standard leaching tests (EN, TCLP, CEN / TS, NEN).

Å Application of advanced biological and physicochemical technologies of water and waste treatment.

Å Studies to maximize water recycling in industry and minimize the use of fresh water (Water pinch analysis).

Å Waste management in the context of green chemistry and circular economy.

Å Integrated biorefining process ςdesign & development

Å Technoeconomic analysis ςLCA/LCC of biorefineries and waste treatment facilities.

Å Design, synthesis and characterization of nanomaterials as catalysts and sorbents.

Å Measurement of surface/interfacial and rheological properties of emulsions and foams (food, cosmetics, detergents).

Å Determination of thermal and electrical properties of materials

ISO accredited services:

Å ISO Standard 9001:2015 ςAccreditation according to the Certification System 9001:2015 in the field of 
"Laboratory Analyzes of Water, Liquids and Solid Waste"



Facts & figures (publications, WOS)



Total researchgrants(last5 years):

8,1 million euros

Funding/sources:

V Competitive national projects
(ESPA)

V CompetitiveEUprojects(H2020
& HorizonEurope)

V EuropeanSpaceAgency

V Industrialcontracts

Facts & figures (Research projects)
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Scheme of a counter-current 

dispersed-air flotation rig

Floatability tests of 0.5 g/L powdered activated 

carbon, loaded with gold from thiourea solution: 

influence of collector concentration.

ÁFlotation is a rather unique separation process combining three separate 
phases, gas/liquid/solid

ÁIt has been originated in minerals processing, known there as froth flotation

ÁWastewater treatment has become a quite conventional application of 
flotation, e.g. in oil, food or chemical industries, and potable water treatment

ÁVarious techniques are available. The use of biosurfactants in the process may 
be advantageous.

Research highlights: The Flotation Process Can Go Green

Water Separation Processes and Sustainability

Comparison of dispersed-air with dissolved-air 

flotation for Zn(II) removal

Photograph of hybrid flotation-

microfiltration cell (i.e. 

microfiltration by submerged 

membranes inside the flotation cell)

Removal of toxic metal ions from aqueous systems by biosorptiveflotation

Prof. K. Matis



Modeling of fine particles flotation process

Ç Development of a generalized framework for bubble-particle collision frequency in turbulent flow 

Ç Development of a robust mean field model to simulate flotation in turbulent flow field 

Prof. T. Karapantsios Prof. M. Kostoglou

Evolution of the normalized bulk 

particle number concentration

Bubble-particle collision frequency 

versus bubble radius



Transport phenomena in micro-gravity 

ESA Parabolic flights

Ç Emulsion droplet dynamics

Ç Heat transfer in porous media

Ç Heat transfer from small objects

Prof. T. Karapantsios Prof. M. Kostoglou



Multi-national team

2-phase dispersion systems in space
Prof. T. Karapantsios Prof. M. Kostoglou

Boiling Emulsions



Forced wetting dynamics of solid substrates

Ç 3D monitoring of droplets motion on solid substrates under the application of external body forces; Kerberos device

Tilting substrate (360Á) Ą normal force

Rotating substrate (< 200rpm) Ą tangential force

FN

FN

FT

FT

Prof. T. Karapantsios Prof. M. Kostoglou

side view

top viewback view
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Super-amphiphobic coatings and consolidants for the protection of 

natural stone of the cultural heritage

Research highlights: Preservation of Cultural Heritage

Silane
(TEOS)

NPs

Dispersion 

of NPs in sol

Deposition on stone & 

superamphiphobicity

Marble

Limestone

Pella Open Lab

Water Oil

Low surface 

energy agent

Durability

This project was funded by the program ǂEjbhoptujdand Preservation Open Lab of
QfmmbǃtQbmbdfǃfunded by EPAnEK- ESPA 2014-2020 Special Actions ǆBrvbdvmuvsf-
Industrial Materials - Open Innovation InDvmuvsfǇ. Grant agreement No.ϩ6ϪЇô-00069).

Archaeological 

site of Pella

ÅHydrophobic 

functionalised

CaCO3 NPs

ÅSiO2 NPs

ÅTiO2 NPs

ÅZnO NPs

ÅAl2O3 NPs

ÅSnO2 NPs
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Cycle

UV aging

Freezing & thawing

Self cleaning through 

photocatalysis 

(TiO2 NPs)

Prof. I. Karapanagiotis Prof. P. Spathis



Nanostructured and nanoporous materials

Deep desulfurization of model and real diesel fuels

Sorption of dyes by organo-functionalized mesoporous silicas

Supports development

Supported metallic nano-catalysts

Layered double hydroxides

Conventional microporous & hierarchical 

ZSM-5 zeolites

Ordered mesoporous (organo)silicas with 

varying pore structure and size

Prof. N. LazaridisProf. E. DelyanniProf. K. Triantafyllidis



CHROMEupgradeTARGETS

ÅThe research on and development of optimized processes for the exploration of chromiteand platinum group elements.

ÅThe enrichment of the ores.

ÅThe separation the 2 main mineral phases of the enrichment processes by-product (olivine-serpentine) for their  valorization in

the frame of the circular economy.

ÅThe research on the Critical Raw Materials availability of these ores.

METHODOLOGY ïWORK PACKAGES
PROJECT 

PARTNERS

ELLIMET GREEK 

MINING 

COMPANY

1. Literature review and collectioninformationabout

depositsandproductionof chromite.

2. Sampling & Mapping.

3. Lab scale separation and enrichment tests.

4. Byproducts utilization.

5. Design, construction, operation and evaluation of a pilot 

enrichment device.

(project code: T2EDK-

01293)

Development of optimized processes for exploration of chromite ores and Platinum Group Metals,

ore enrichment and exploitation of the extraction and enrichment by-products
Prof. A. Zouboulis



RECAT TARGET

ÅThedevelopmentof anintegratedprocessfor thesafemedicalwastedisposal.

ÅThecompleterecoveryof preciousmetalsfrom discardedmedicalequipmentanddiagnosticsystems.

ÅThemedicalwasterisk managementminimizationwith simultaneoussignificantfinancialbenefit.

PROJECT 

PARTNERS

Flow-chart of the proposed selective recovery
method of the noble metals

Investigating the recovery of noble metals from single-use

medical technology specific waste streams
Prof. A. Zouboulis



Integrated biorefinery to platform chemicals, polymers and fuels

Forestry/agricultural residues, food industry 

wastes and microalgae

Biofuels

Platform chemicals

Biobased  Monomers, polymers and Composites

Furfural based chemicals

HMF based chemicals

Phenol based chemicals

Prof. K. Triantafyllidis


