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NepiAnyn
H mapoloa METATITUXLOKN €pyacia EMIKEVIPWVETAL OTn HEAETN Kol pubuion tng BepUOpAYVNTIKAG

ouuneplPopdC EVWOEWV TUTMOU spin  crossover (SCO), pe oOTOXO TNV QVATITUEN AELTOUPYIKWY,
BepuposvaiodnTwyv AU yLa epopuoyEC aoBnTHpwyv. Kevipikn l6€a amoteAel 0 S1TTOC pOAOC TNG TIOAUUEPLKNG
UNTPOG: aPeVOS, WG HECO eEVOWUATWONG Tou SCO UAIKOU Ot AELTOUPYLKEG SLATAELS Kal, adeTEPOU Kol
KUPLWG, WG EVEPYOC PUBULOTIKOC Ttapayovtag tng SCO ouumeplPpopas LECW TWV HOPLAKWY AAANAETILOPACE WV
TIOU QVAMTUOOOVTOL HETAEU TwV AELTOUPYLKWY OHASWY TNG €VWwong Kol Tou MoAupepouc. Etal, n puntpa
unepPaivel Tov poAo Tou madnTkol popéa, cupuParlovtag otn pUBULON KPIOLHWY TIOPAUETPWY, OTIWE N
Beppokpacia evaAlayng (Ti/2), To TAATOC UGTEPNONG KAL N KLVATLKA TNG LETABACNC LETAEY TWV KATOOTACEWV
spin, kaBopilovtag tn cupuneplpopd Tou UALKOU w¢ Beppoalcdntrpa.

Mpog enippwon autwv, n évwon Fe(phen),(NCS), evowpatwBOnKe o€ TPEL TTOAUUEPELG UATPEG, TTOAUOTUPEVLO
(PS), moAuyahaktikd of0 (PLA) kat moAucouAdovn (PSF), mou emAéxBnkav BACEL TNG LKAVOTNTAG TOUG val
avamntuooouv StadopeTikol TUou aAAnAsmidpaoels (6eopol H i m—m) pe to ol UmAoko. OL ueTtproelg €det€av
otL to T4/, Stadopornoleital avaloyo Pe T HATPA, EVW To cvotnua PSF/SCO mapouocioos tn xapunAotepn
Taxutnta evoaAlayng, amodelkviovtag tnv Tio otadlaky petafacn. H peAétn  amodéopeuong
mpaypatonolitnke tooo yla tv afloAoynon tng otabepotntag Twv GAY, 600 KoL yla TNV EKTLUNON TNG
LoxVog Twv aAAnAerudpdoewv MoAUUEPoUG—SCO. Ta amoteAéopata amokdAluav StadpopomoloeLl otn
ouuneplpopd TWV TOAUUEPWV, HUE OPLOUEVEC UATPEC va Tpoodépouv uPnAd Babuod ocuykpatnong,
gvioxuovTag T BLWOLUOTNTA TOUG 0€ EPOPHUOYEC TTIOU ATALTOUV AELTOUPYIKH otaBepoTnTa Kal aopAALLa.

H epyoaoia auth pmopet va cupBAAEL OUCLAOTIKA OTNV KATavonaon Kot avantuén pebodwv eAéyxou tng SCO
petaPaong, evog mediou Olaitepng texvoAloylkng onuaociag. H duvatdtnta aflomoinong tng MOAUUEPLKAG
UNATPAC WG HoplakoU epyaleiou pubuiong SleupUVEL TIC TPOOTTIKEG OXESLACUOU TIOAU-AELTOUPYLKWY,
00PoAWV KoL EAEYXOUEVWY UALKWV yla alobntripeg Bepuokpaoioc o ocuokeuaoieg Tpodipwy Kal GANEG
edapuoyEg.

Nééeic KAelbia: Evwoelg Spin Crossover, MoAupeptlkd ouvBeta Py, Ospposuaiodntol aodBntipeg, MeA£tn
anodéopeuong
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Abstract

This Master’s thesis focuses on the study and modulation of the thermomagnetic behavior of spin crossover
(SCO) compounds, with the aim of developing functional, thermoresponsive films for applications in sensors
and smart packaging. The central hypothesis explored is the dual role of the polymeric matrix: on the one
hand, as a practical means for integrating the SCO material into functional devices, and on the other—and
more importantly—as an active agent capable of controlling SCO behavior through molecular interactions
between the functional groups of the SCO complex and those of the polymer. In this way, the matrix is not
merely a passive host but plays a decisive role in modulating key parameters of the transition, such as the
switching temperature (T:/2), hysteresis width, and the kinetics of the spin-state interconversion. These
parameters are directly linked to the material’s performance as a thermal sensor.

To support this objective, the Fe(phen),(NCS), complex was incorporated into three different polymeric
matrices: polystyrene (PS), polylactic acid (PLA), and polysulfone (PSF), selected based on their ability to
engage in different types of molecular interactions with the complex (e.g., hydrogen bonding or m—m
stacking). Thermomagnetic measurements revealed that T,/ varies depending on the matrix, with the
PSF/SCO system exhibiting the slowest switching kinetics, indicative of a more gradual transition. Release
studies were also conducted, both to assess the stability of the films and to evaluate the strength of polymer—
SCO interactions. The results highlighted distinct behaviors among the matrices, demonstrating that certain
polymers offer enhanced retention capabilities, which is a critical parameter for the functional stability and
safety required in sensor-based applications. This work contributes to the growing field of SCO control
strategies—a field of considerable technological relevance and scientific interest. The concept that the
polymeric matrix can act as a molecular “tuning” tool for SCO properties opens up new perspectives for the
design of multifunctional, safe, and controllable materials suitable for temperature sensors in food packaging
and beyond.

Keywords: Spin Crossover Compounds, Polymer Composite Films, Thermoresponsive Sensors, Migration
Release Study

Z0vtopo Bloypadikd OumAnT: O kog Tlewpylog KaAdipng eival amddoitog tou TpApatog Mnyxavikwv
MeptBarovrog (2016-2022) tou Mavemiotnuiov MNoatpwy. And to 2023 sival HETOMTUXLOKOC GOoLTNTAC TOU TUAMOTOC
XNUIKWV MnNXOVIKWY TIPAyUOTOTOLWVTOS TNV €peuva TG Metamtuylakig tou Epyaciag oto IvotitoUto Emiotnuwy
XnuikAg Mnxavikng (ITE/IEXMH) pe titho “MeAétn cuumepidopag & evdexduevng amodéopeuong Spin-Crossover
oupmAokou Fe(ll) amo moAupepikd oluvOeta UAKG yla epapuoyEC cuokeuaciog tpodipwv”’. MEpog Twv
QITOTEAECUATWY TNG LETAMTUXLAKNG Epyaoiag Tou €xouv apouaotaoctei oe Stebvr cuvédpla.
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