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History - Milestones

The Laboratory of General and Inorganic Chemical Technologywas establishedas an
iIndependentChair,in the Schoolof Chemistryof AUTH|n 1964

Prof EmmanuelVogiatzakiswas the first Director of the Laboratory,from 1964to 1977,
that settled the educational basesof Applied Chemistryand Technology offered to the

studentsat the Schoolf Chemistry g

Prof. Emmanuel Vogiatzakis
In the 1960Cs, the GICTLaboratory was educating and training chemists with solid
knowledgeof chemicaltechnologyto meet the needsof the chemicalindustry, especially
in NorthernGreece

In the 1970 (Prof K Sipitanos Lab Director) the courses/booksd D S y £heital
¢ SOKY Zahd® 3 & 2 NIhemcakS O K y 2werd e3tabfished

In the 198G (Prof G. Stalidis Lab Director), the staff was expanded (K Matis, D.
Zamboulis,E Deliyiannj D. BakogiannakisP Mavros C. Gkotsis T. Angelidis P Spathis),
and new ResearclAssociates?hDstudents,then staff members(A. ZouboulisG. Gallios)

1983 - Ptolemaida Two-Day Workshop

The GICTLaboratorywas re-established/renamed in 2016 as "Laboratory of Chemical at @A goremices on Fly Ash. From left

. A S . Prof. Th A lidis (f , Prof.
and Environmental¢ S O K y 2 ¢ugentdy tieing one of the three Laboratoriesof the rof. Thomas Angelids (frony), Pro

Departmentof "Chemicallechnologyand Industrial Chemistryin the Schoolbf Chemistry Prof. Konstantinos Matis (back)



Current status - Staff

A Theodoros Karapantsio®rofessor, Department Chair A KonstantinosMatis, ProfessoiEmeritus
A Georgios GallioProfessor A NikolaosLazaridisProfessoEmeritus
A loannis Karapanagioti®?rofessor A PanagiotisSpathis,ProfessolEmeritus
A Margaritis KostoglouProfessor A DeliyanniEleni,ProfessoiRetired

A loannis KatsoyiannisAssoc. Professor A Dimitrios Zampoulis ProfessoiRetired
A Konstantinos TriantafyllidisProfessor, Lab Director

A Anastasios Zouboulirofessor

A Apostolos Fotopoulosl.aboratory Teaching Staff

A Effrosyni Pelekal.aboratory Teaching Staff

A Charikleia Prochaska,aboratory Teaching Staff




Courses (under- & post-graduate)

Undergraduate Courses:

A Chemical Technology

A Physical Processes

A Chemical Processes

A Green Chemistry

A Principles of Environmental Technology

A Transfer Phenomena

A Processes in Biotechnology

A Design in the Chemical Industry

A Inorganic Materials TechnologyNanotechnology

_ Number of students
Other postgrafiuate programAs/couvrses offe[e,d. | (per year/average values)
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A IMaterials of ecclesiastical cultural heritage objects &
conservation materials

t 240 3N Rdz Gévt NEIN Y a/ KS
¢SOKyYy 2t 23e O2dzNA Say

A Principles of Chemical Technology

A Environmental Technology and Management

A Catalytic Processes

A Separation Technologies for the Control of Environmental
Pollution

A Design and Simulation of Waste Treatment Facilities

A Synthesis, characterization and applications of inorganic anc
hybrid nanomaterials

. Undergraduate (all courses) 700 y
a o ot
Postgraduate 10 o\

PhD s [DINEEE
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l'w/ | a! ¢¢g



Research areas (overview)

x General Chemical Technology X Environmentd (Bio)Technology x Green Chemical Technology

A Intensification of heat exchange processes (boiling, A Water and wastewater quality control and developmenf\ Integrated Biorefineries
condensation, evaporation, frying) of advanced treatment technologies A Green chemical processes for bioenergy and bio

A Wetting of solid surfaces (dyes, coatings, biofiims) A Advanced flotation/separation processes based chemicals, fuels and polymers

A Stability control and rheology of emulsions and foams A Treatment of industrial solid toxic wastes A Valorization of forest, agricultural and algae biomass
(food, cosmetics, detergents) A Advanced biochemical treatment for exploitation of A Plastic waste chemical upcycling

A Theoretical analysis and mathematical modelling for solid organic wastes A Bio-processes for municipal waste valorization
interpretation of experimental data. A Feasibility studies/design of surface and groundwater

A Medical diagnostics for assessment of human treatment plants, as well as liquid and solid waste.

endothelium at Heart Failure and Coronary Disease;|Eor

Catmbydic Fuel additives
Bio-plastics
Pharmaceuticals

\ upgrading
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gt [l [z e x Nano-materials¢ Adsorptionc
. Catalysis

x Aerospace appllcathnS A Synthesis and characterization of inorganic and hybrid
A Transport processes under nderrestrial gravity X Techno|0gy & Preservaﬂon of nanostructured and nangoorous materials

conditions (620g): heat transfer, bubble/droplet dynamics A (Nano)materials, naneomposites, coatings
A Potable water monitoring and purification, biofilm studies CUIturaI Herltage Matenals A Adsorption processes in environmental applications

and mitigation techniques . A Repellent coatings, nanomaterials, gels, hybrid A Heterogeneous catalytic processes, reaction mechanism
A Wastewater chemical analysis techniques consolidants seltcleaning agents for conservation 4  genignby-design photocatalytic & advanced oxidation
A Decompression sickness-tine diagnostics;VED A Characterization of heritage materials & buildings processes
A High performance nanocomposite materials A Corrosion and Conservation of Building Materials of

Historic Monuments and Cultural Heritage Objects



Infrastructure T Equipment i Methods (indicative)

A Materials
- Sotgel, selfassembly, cgrecipitation, impregnation
- Activation (oxidation, reduction, functionalization)

A Analytical & characterization
- Gas chromatography (&G&D/TCD)
- Liquid chromatography (HPIRID/PDA)
- lon chromatography (IC)
- Mass spectrometry (MS)
- Atomic absorption spectroscopy
- Elementalanalyzer
- UWVis spectrophotometers
- Dynamic Light Scatteringfmotential (DLS/Apotential)
- N, porosimetry(BET, BJH, DFT)

= LeaChmg tests Lab-scale Membrane Bio-Reactor (MBR)

A Labscale chemical & environmental processing
- Catalytic ozonation reactor
- Biogas upgrading unit

(= ¥
Micro-pilot unit fluidized High-pressure, fixed-bed, continuous flow
bed/continuous pyrolysis reactor catalytic reactor (micro-pilot unit)

A (Micro)Pilot scale processes

- Membrane bioreactors (MBR) Laboratory of EnvironmentalMonitoring and Researchof the
- Highpressure, continuous flow, fixeoled reactor Regionof CentralMacedonia(organizecby LCET) |
- Batch/CSTR (8L) highpressure rector Thelaboratoryis locatedinsidethe customszoneof the Port of |
- Continuous pyrolysis reactor Thessalonikiproviding services for analysisof environmental |

samples for the Region of Central Macedonia, training to
studentsé& research https://labpkm.gr
ScientificCoordinator AssocProf I. Katsoyiannis

A Theoretical/simulation
- Computational fluid mechanics software
- Techneeconomic analysis and LCA tools



https://labpkm.gr/

Services T Standardization T 1SO accreditation

The Laboratory can offer the following services:

Physical, chemical, microbiological, ecotoxicological analysis of environmental samples, water, liquid and solid waste.
Environmental characterization and classification of solid waste with standard leaching tests (EN, TCLP, CEN / TS, NEN).
Application of advanced biological and physicochemical technologies of water and waste treatment.

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

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

Integrated biorefining processdesign & development

Technoeconomic analysid. CA/LCC of biorefineries and waste treatment facilities.

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

Measurement of surface/interfacial and rheological properties of emulsions and foams (food, cosmetics, detergents).
Determination of thermal and electrical properties of materials

To o To To Do Do o Io Do Do

ISO accredited services:

A ISOStandardd001:2015c Accreditation according to the Certification System 9001:2015 in the field of
"Laboratory Analyzes of Water, Liquids and Solid Waste"



Facts & figures (publications, WOS)

Publications Citing Articles Times Cited 88
H-Index
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Facts & figures (Research projects)
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2013 2014 2015 2016 2017 2018 2019 2020

Number of projects

Year of project start

Totalresearchgrants(last5 years)
8,1 million euros

Funding/sources

V Competitive national projects
(ESPA)

V Competitive EUprojects (H2020
& HorizonEurope)

EuropeanSpaceAgency
Industrial contracts
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Research highlights: The Flotation Process Can Go Green ’%

ST - (\
Water Separation Processes and Sustainability A Prof. K. Matis

A Flotation is a rather unique separation process combining three separate Cd-contaminated Biomass + Cd Elugte + Cd

phases, gas/liquid/solid e
A It has been originated in minerals processing, known there as froth flotation
A Wastewater treatment has become a quite conventional application of Pv— e — o pp—r—

flotation, e.g. in oil, food or chemical industries, and potable water treatment
A Various techniques are available. The use of biosurfactants in the process ma

be advantageous.

Clean water Biomass Eluant Cadmium powder

Removal of toxic metal ions from aqueous systemstbgsorptive flotation
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"ine “uture
HORM 22020

Modeling of fine particles flotation process

Prof. T. Karapantsios

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

LevelA versus bubble radius
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Transport phenomena in micro-gravity

ESA Parabolic ﬂlghtS . Prof. M. Kostoglou

C Emulsion droplet dynamics 4
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Eesa

2-phase dispersion systems in space

European Space Agency < Prof. T. Karapantsios
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Forced wetting dynamics of solid substrates
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Research highlights: Preservation of Cultural Heritage

Archaeological

Super-amphiphobic coatings and consolidants for the protection of

natural stone of the cultural heritage site of Pella
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NPs of NPs in sol superamphiphobicity Durability
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Supports development

Ordered mesoporous (organo)silicas with  Conventional microporous & hierarchical
varying pore structure and size

ZSM-5 zeolites
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Supported metallic nano-catalysts

Ag nanopatrticles supported Ru nanoparticles Ru supported on
on mesoporous silica HMS  supported on y-Al,0; activated carbon

Pt supported on
activated carbon
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Development of optimized processes for exploration of chromite ores and Platinum Group Metals,
ore enrichment and exploitation of the extraction and enrichment by-products

\i

Prof. A. Zouboulis

AThe research on and development of optimized processes for the exploratioonoiteand platinum group elements.

Arhe enrichment of the ores.

AThe separation the 2 main mineral phases of the enrichment procegseduwt (olivineserpentine) for their valorization in
the frame of the circular economy.

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

\ METHODOLOGYi WORK PACKAGES

Literature review andatlectioninformationabout
depositsandproductionof chromite

Sampling & Mapping.

Lab scale separation and enrichment tests.

Byproducts utilization.

Design, construction, operation and evaluation of a pilot
enrichment device

=

RESOURCES

ILOGY « COMSULTAMCY

abswn

ELLIMET GREEK
MINING

E 1Y v . ‘ - : . - 4 -_7. - ‘ :1 ‘ Pi : .
R @ EPAnEK2014-2020 = EX[A| 2 oS A0 B COMPANY
* * HELLENIC REPUBLIC OPERATIONAL PROGRAMME o . e o ¥ oy - R . <o
+ MINISTRY OF COMPETITIVENESS =mm 2014-2020 iy R iz G —
* x X ECONOMY & DEVELOPMENT ENTREPRENEURSHIP — ; s
: SPECIAL SECRETARY FOR ERDF & CF INNOVATION
Eguﬂg‘?egggegggn MANAGING AUTHORITY OF EPANEK (project code: T2EDK 23’12‘“2%“2'8 Agreement

ARISTOTLE
J2lUNIVERSITY OF
THESSALONIKI

Development Fund

Co-financed by Greece and the EQd&983n Union




Investigating the recovery of noble metals from single-use
medical technology specific waste streams

\ i’

Prof. A. Zouboulis

AThedevelopmenbf anintegratedorocesdor the safemedicalwastedisposal
AThecompleterecoveryof preciousmnetalsfrom discardednedicalequipmenanddiagnosticsystems
AThemedicalwasterisk managemerninimizationwith simultaneousignificantfinancial benefit

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

Initial medical waste
(Pt, Ir, Auw, Ta)
| HNO,/HCI (50% v/v) | N\ ARISTOTLE
& § %};UNIVERSITY OF
Liquid phase Solid residue ol THESSALONIKI
(Au) (Pt, I, Ta)
i NORTH AEGEAN SLOPS sa
HND-_.!HCI i ENVIRONMENTAL PROTECTION SERVICES
Liquid phase Solid residue i ﬁASSlST
(PtIr] (Ta) , “J)HOMECARE
. fl Illiliii B
HE/H, S0, | = ke
ol AR B
G e Funded by the . INMNOKPATEIO
reece - = 2 European Union Liquid phase | MENIKO NOZOKOMEID
HATIOMAL RECOVERY AND RESILIEMCE PLAM — MextGenearationEU (Ta) I BEELAADNIKHE




Integrated biorefinery to platform chemicals, polymers and fuels

Q%g .
Prof. K. Tffantafyllidis

Forestry/agricultural residues, food industry
wastes and microalgae

Biofuels
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