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HEPIAHYH

H mapovca wtuylokn epyacion a@opd T HEAETN KO TNV OVATTUEN VEOV VAIKOV TOV
BaoiCovtar 610 dvadikd cvotnua mopttiov-o&vydvov (Si-O) kot kOPLOG 6TOXOC NG
gpyooiag etvar n Topay®yn VMKOV pe BEATIOUEVES SOIKES KOl LOPPOLOYIKES OOTNTEG,
YPNOOTOLDVTOG TEXVIKEC VYPNG ynueloc. e ™ obvbBeon ovtdV TOV VAIKGOV
ypnoporomonkay Tpddpoues evooelg Omwg 1o teTpaaifosuoiiavio (TEOS) mg popéag
mopttiov, kabmg kol 1o egadekvroTpuedvrappmvio PBpopidto (CTAB), 1o Betikod
dwdekdlo varplo (SDS), kor 1 moAvaibvAievoydlvkoin 4000 (PEG-4000) ta omoia
éopacav ¢ emeavelodpootikd. EmmAéov, mpootédnkav wor owAvpata NaOH ot
NH4OH 25% ywo ) pOOpion g tiung tov pH kot tv evioyvon tov dlEPYIcIdV
vopoAlvong kol cvpmdkvoons. H onuocio g épevvog €ykertar otn duvatdtnta
TOPOYWYNG VOVOSOUNUEVOV VAIKOV LE EAEYYOLEVO XOPAKTNPIGTIKA, OTWS TOPMOT OOUN
Kol KpLoTaAMKOTNTO. MEG® TOL KATAAANAOL GYEdGHOD TV cuVONK®V GOVOESTG,
emrevyOnke o €Aeyyog TG OOUNG KoL TNG LOPPOAOYING TOV TOPAYOUEVOV VAIKOV GTN
vavokAMpako. Avtd givor {oTikNng onuaciog Yo TV Katovonon ToV UNYOVIGUAOV TOoV
GUUPBAAOLY Y10 TOV GYNUATICUO TETOL®Y VAIKAOV, KaB®G avolyel vEoug dpOHovS Yo TV
avanTLEN KavotOp®mV VAIKOV pe PBeltiopéveg @uotkoynpikés wwomtes. [ tov
YOPOKTNPICUO TOV OEYUATOV YPNOUOTOMONKAY TEYVIKES, OMMOC N QAGLOTOCKOTMIOL
vrépuOpov pe petaoynuatiopd Fourier (FTIR), n mepibiaon axtivov X (XRD) ko 1
niektpovikn pikpookomion cdpwong (SEM). Avtég ot teyvikés emPefoimoav tov
oynuatiopd decpav Si-O, avEdelEay TV KPLGTAAMKN 1| ALOPPY] GVUCT] TOV VAIKAOV Kot
napelyav Aemtopépeleg yo m popeoroyia tovg. Ta mapaydpeva vikd Si-O, Aoym g
TOPMAOVG SOUNG KOt TNG YNHKNG oTafepOTNTAG TOVS, £XOVV TOALATAES EQPUPLOYES, OO
aoOnpec aepimv, 6 LAIKA amobikevong evepyelag, LEYPL Kot oTov Ploiotpikd Topéa
Ommg M eleyyouevn yopnynomn oopudkwv. H mapovca epyoacio cvvelcpépel otnv
eupabovvon g yvoong yopw amd tn ohvleon Kot T WIOTNTEG TOV VAIKOV aVTOV,
OMUovPyYOVTOG TIG TPOUTOBECELS Yo HEAAOVTIKEG EPELVNTIKEG KOl Plopmyovikég
EQOUPUOYEG. ZUVOTTIKA, N TTUYOKN OLTH EPYACIN EMIKEVIPAOVETOL GTN dNUIoLPYio Kot
pelét VAV Si-O pe gEleyyOUEVES IOIOTNTEG, T OTTOL0 LTOPOLV VAL XPNGLULOTOIN 000V GE
pio TANODPO TEYVOLOYIKMV KOl ETGTNUOVIKAOV EQOPLOYDV, SCLUPBAALOVTOG 6TV TPOOJO

NG EMOTNUNG TOV DAIKOV.
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ABSTRACT

This thesis focuses on the study and development of new materials based on the binary
silicon-oxygen (Si-O) system. The main objective is the production of materials with
improved structural and morphological properties, using wet chemistry techniques. For
the synthesis of these materials, precursor compounds such as tetraethyl orthosilicate
(TEOS) were used as the silicon source, cetyltrimethylammonium bromide (CTAB),
sodium dodecyl sulfate (SDS) and polyethylene glycol 4000 (PEG4000) for morphology
control. In addition, solutions of NaOH and 25% NH4OH were used to adjust the pH and
enhance the hydrolysis and condensation processes. The significance of this research lies
in the ability to produce nanostructured materials with controlled characteristics, such as
porous structure and crystallinity. Through the appropriate design of synthesis conditions,
control over the structure and morphology of the produced materials at the nanoscale was
achieved. This is crucial for understanding the mechanisms governing the formation of
such materials, as it paves the way for the development of innovative materials with
enhanced physicochemical properties. Advanced techniques were used for the
characterization of the samples, including Fourier Transform Infrared Spectroscopy
(FTIR), X-ray Diffraction (XRD), and Scanning Electron Microscopy (SEM). These
techniques confirmed the formation of Si-O bonds, revealed the crystalline or amorphous
nature of the materials, and provided details on their morphology at the micro- and
nanoscale. The produced Si-O materials, due to their porous structure and chemical
stability, have multiple applications. They can be used as catalytic supports, in gas
sensors, in energy storage materials (such as batteries and supercapacitors), in filtration
membranes, as well as in the biomedical field for applications such as controlled drug
release. This thesis contributes to the deepening of knowledge regarding the synthesis and
properties of these materials, creating the conditions for future research and industrial
applications. In simple terms, this thesis focuses on the creation and study of silicon-
oxygen materials with controlled properties, which can be used in a wide range of
technological and scientific applications, contributing to the advancement of materials

science.
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