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ABSTRACT

Antibacterial and antiviral filters greatly prevent the formation of harmful particles, infections and allergies that cause the spread of diseases. After the COVID-19 pandemic, which recently affected the whole world, it has been

observed that the prevention of infectious diseases spread by air particles have been quite intensive. One of the strategy to prevent the spread of the infection is biocidal coating onto the air filters. In this study, it is emphasized

that chitosan-based antibacterial membrane coating onto the air filter can enhance spreading of the microorganisms. Thus, chitosan was functionalized with polyethylene glycol units, methyl iodate and isobutryl aldehyde to

enhance biocidal activity on the surface. Coating was applied to glass surfaces to provide biocidal activity. Afterwards, biocidal activity of the polypropylene coated surfaces was tested against to E.coli and S.aureus.
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Chitosan Production Cycle [1]
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Schematicly chemical structures
of chitin and chitosan [2]

Chitosan +

Isobutrylaldehyde +
%1 Acetic Acid

.! T

/

THE EXPERIMENTAL SETUP

Inert gas

|

—> Water out

i <«— Waterin : :

Centrifuged
and dried

Iy

COATING SETUP

Washed 3
times in
ethanol

Glass piece dipped in AR-2HIPEG/distilled
water solution and were kept in UV light
for 1 hour.

ethanol/methacryl silane
solution, N, ejected

and left for 24h.

Placed

minutes

and kept in the dark for 15

in Irgacure solution

Glass piece dipped into 3.

Glass piece dipped into Glass piece dipped into

Isobutryla

|dehyde

2) 1% Acetic Acid

r.t, N

2(g)

FTIR SPECTRA RESULT

@\ le

— .
E Centrifuged Centrifuged
and dried ﬂ and dried
Modified chitosan + E:i(::;end_l_ PEG
NMP + Methyl iodate N 4sh
50 °C, N, , 24h 2e)”
QUATERNIZED CHITOSAN

PEG(monoacrylate)

rt, Ny, 48h
— —
OH
0 ()’,,/"
y -
HO 2|5
H.C .
CH,
\__ —

100-
98
96

92:
90:
88
86

82
80:
78
76
74
72
70
68:
66:

4000

104 Chitosan(H)
102

328863

3500

287862

2500
Wavenunbers (cm-1)

3000

2160.80

2034.25

2000

1651.13

137414
130941

89566

1500 1000

% T

100er\

95
90+
ss-f
80
75!
70
651
so-f
55
50+
45
35-5

30!

w00

. 3560 R

T3000

R 2560 R

2160.

=
\
\]

Wavenumbers (cm-1)

P ———e—
165160

000

T1s00

1061.95

T1000

2. b N
AR-2HIPEG/distilled AR-3Ma-1/acetonitrile- AR-3Mb z/ac.ewmtr”e
, . water solution for 3
water solution for 3 water solution for 3 , .
, , . . times, dried and placed.
times, dried and placed. times, dried and placed.
. —( |Sterilized PP plate were treated Plates were put epoxy Plate coate'd _With
’ = with oxidation solution for 5 silane for 1h. End of kAR'SPEG/d!St'HEd
u minutes. Then washed first water| ~|the 1 hour, PP plate| water solution for
= then acetone and dried with N, ,,. washed with toluene 10 min utes.
and dried with N,,,. washed with [PA
and dried with
6. | E’ St-erilized. PP. plate we-re treated Plate coated with AR-6/ZOE Ny
= with oxidation solution for 5 solution for 10 minutes,
u minutes. Then washed first water| " lwashed with IPA and dried
\S—— then acetone and dried with N,,. with Ny,
SAMPLE E. COLI S. AUREUS
AR-2HIPEG UV-1 no activity no activity
AR-2HIPEG UV-2 no activity %99.9 antibacterial activity
AR-2HIPEG-1 no activity no activity
AR-2HIPEG-2 no activity no activity
AR-3Ma-1 no activity no activity
AR-3Mb-2 no activity no activity
¢ In this research, biocidal surface was obtained by using chitosan derivatives. Quaternization through amine
groups and PEG modification via Michael addition route were conducted.
¢ It was observed that bare PEG modification did not show any biocidal activity against E.coli and S.aureus.
However, quaternization with methyl iodate resulted in 99.9% biocidal effectiveness against S.aureus bacteria.
¢ These surfaces are designed to minimize the spread of infections and maintain a more hygienic environment in

various settings, including hospitals, air filters, public spaces, and households.

| would like to extend my appreciation to Arcelik R&D for their support in carrying out and

collaboration with us in this research.

REFERENCES

[1] Teixeira-Costa, B. E., & Andrade, C. T. (2021, October 28). Chitosan as a Valuable Biomolecule from Seafood Industry Waste
in the Design of Green Food Packaging. Biomolecules, 11(11), 1599.

[2] Goy, R. C., Britto, D. D., & Assis, O. B. G. (2009). A review of the antimicrobial activity of chitosan. Polimeros, 19(3),

247.

241—-

[3] Li, P, Poon, Y. F, Li, W., Zhu, H. Y,, Yeap, S. H., Cao, Y., Qj, X., Zhou, C., Lamrani, M., Beuerman, R. W., Kang, E. T., Mu, Y., Li, C.
M., Chang, M. W., Jan Leong, S. S., & Chan-Park, M. B. (2010, December 12). A polycationic antimicrobial and biocompatible
hydrogel with microbe membrane suctioning ability. Nature Materials, 10(2), 149-156.




Kimya
Bolumii

TUBITAK 2209-B

PROJECT

In this thesis, it was aimed to obtain antioxidant X-tocopherol from pumpkin seed shells grown in Nevsehir by using different extraction methods, including sCO, and traditional method. It is planned
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DETERMINATION OF ANTIOXIDANT X-TOCOPHEROL CONTENT AND COMPERASION RESULTS WIiTH TRADITIONAL METHOD

to recycle pumpkin seed shells, process this product with the most advantageous method with its beneficial properties, provide added value and export it as a product with high commercial value.

INTRODUCTION

Cucurbita pepo

Cucurbita pepo is one of the earliest identified kinds
of pumpkin. Native to the United States, it is found
in the eastern and southwestern regions as well as
northern Mexico. This plant offers nutritional and
therapeutic properties. Cucurbita pepo has long
been used as a traditional medicine in many nations
to treat a variety of illnesses, inflammation,
infections, diabetes, and antioxidants.

X-Tocopherol

Eight naturally occurring isoforms of vitamin
E comprise four tocopherols and four
tocotrienols. Because they perform
antioxidant roles in biological membranes,
tocopherols and tocotrienols are vital
constituents. Vitamin E, which includes a-
tocopherol and y-tocopherol, is abundant in
pumpkin seeds.

METHODS

Supercritical CO, Extraction

50 grams of oven-dried pumpkin seed
shells were extracted using 30 mL of
ethanol as co-solvent. Extraction

conditions were chosen as 50 °C and 25-
30 MPa (250-300 bar). Extraction was
done for 1 hour. As a result, 0,2706 grams
of product were obtained.

Soxhlet Extraction

31,05 g of dried pumpkin seed shells and
500 mL of ethanol were used for Soxhlet
extraction system. Extraction process

lasted for 4 hours and after the last
siphon, the process ended. 0,978 grams
of sample was obtained.

Phenolic Acids in Cucurbita pepo L.
Phenol, with one or more aromatic rings and hydroxyl groups, are widely found in plant tissues and
have the functions of antioxidation, plant color formation. Although plant polyphenols have been
extensively studied as natural antioxidants, there are few literatures on phenolic compounds in
pumpkin seeds.
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Cuprac Method

For the blank solution, 1 mL CuCl, solution, 1 mL Nc solution,
1 mL NH,Ac solution and 1,1 mL water were added to the
tube. To both extraction samples, 1 mL CuCl, solution, 1 mL Nc
solution, 1 ml NH,Ac solution, 0,850 mL water and 0,250 mL
sample were added to three tubes. Yellow color was observed

in the tubes. After sample addition, absorbance against the \

reference was recorded at 450 nm. \ /

DPPH Method Folin—Ciocalteu Reagent U s
Methanol was used for the blank For the blank solution, 2,5 mL of Lowry C .

solution. 2 mL DPPH solution and 2 mL solution and 0.25 mL of Folin reagent and 2 mL = e, -~
methanol were used for the reference of water were used. For Soxhlet extract, 2,5 mL Lowry C
solution. For Soxhlet extract, 2 mL solution, 0,25 ml Folin solution, 1,9 mL water and 0,1
DPPH solution, 1,9 mL methanol and mL sample were added to the tube. For sCO, extract,
0,1 mL sample solution were added. 2,5 mL Lowry C solution, 0,25 mL Folin solution, 1,5 mL
For sCO, extract, 2 mL DPPH solution, water and 0,5 mL sample were added to the tube. The
1,5 mL methanol and 0,5 mL sample tubes are left closed at room temperature for 30

RESULTS

CH,
)\ / In this thesis, Soxhlet extraction and sCO, were used to
“%s» obtain Cucurbita pepo L. seed shells extracts.
Antioxidant capacities of both extracts were measured.
In order to obtain a commercial product from Cucurbita
pepo L. seed shells, which are important for our
country, it is aimed to purify these chemicals from the
extracts obtained in subsequent research using HPLC
device. The resulting product can be used in food
supplements, pharmaceutical and cosmetic industries.

X-Tocopherol /

—

Antioxidant activities of both extracts were measured with CUPRAC method, DPPH
method and Folin-Ciocalteu reagents. The reason why the total phenolic capacity is
much higher than the total antioxidant capacity is that some phenolic compounds have
antioxidant properties.

solution were added. A 30-minute minutes and their absorbance is measured at 750 nm TAC FRSC TPC
period after the addition of DPPH was against the sample-free reference. (mmol TR/g- (mmol TR/g- (mmol TR/g-
used to measure absorbance against Sample) Sample) Sersl
methanol at 515 nm. . l P P P
" f“ ‘\ | F Y Soxhlet 0,192+0,004 0,070+0,001 2,127+0,053
_ A ST ST .
o« g Extraction
> ..,.“ A :
(-0 sCO, 0,008+0,001 0,004::0,001 0,228:0,004
"
L,
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OZET

Termoelektrik sistemler, isi enerjisini dogrudan elektrik enerjisine cevirmenin en kolay ve en etkili yollarindan biridir. termoelektrik malzemeler genellikle inorganik bilesiklerden olusmaktadir. inorganik bilesiklerin, yiiksek maliyetli islenmeleri ve zor
liretim ydéntemleri gibi dezavantajlari bulunmaktadir. Bu dezavantajlarin istesinden gelebilmek adina, organik yapil iletken 6zellik gésteren polimerler ortaya cikmistir. iletken polimerler, diisiik maliyetli olmalari, kolay ve istenilen &zellikte
uretilebilmeleri, uzun 6mdarli kullanilabilmeleri gibi bircok avantaj saglamakla birlikte, termoelektrik sistemlerde kullanilabilmeleri icin yeterli performansi saglayabilmeleri adina doping islemi ile veya cesitli maddelerle kompozit haline getirilerek daha
listin performanslar gdsterebilmektedirler. Bu tez calismasinda inorganik yapili cinko oksit sentezlenerek, iletken polimerlerden polipirol ile kiitlece farkli oranlarda kompozitleri sentezlenmistir. Uretilen kompozitlerden elde edilen pelletlerin

termoelektrik performanslari incelenmistir.

ILETKEN POLIMERLER

lletken polimerler metaller ve yalitkanlar arasi bir iletkenlige sahip polimerlerdir. Metaller ve yari iletkenlerde dogal
olarak var olmayan bazi malzeme o0zellikleri iletken polimerlerle kazanildigi icin iletken polimerler genellikle sentetik
metal veya organik metal olarak da isimlendirilmektedir. Polimerler, ilk kullanimlarindan bu yana elektriksel yalitkanligi
iyi maddeler olarak bilinirler ve bu o6zelliklerinden dolayi elektriksel yalitkanligin arandigi kablolarin kiliflanmasi gibi
alanlarda onemli kullanim yerleri bulmuslardir. Kolay islenmeleri, esneklikleri, estetik goruntuleri, hafiflikleri ve kimyasal
acidan inert olmalan diger Ustiin ozellikleridir. iletken polimerleri, diger polimerlerden ayiran temel ézellik, sirayla
degisen tek ve cift baglardan olusan konjuge zincir yapisina sahip olmalari ve yapilarindaki uzun konjuge cift bagli
zincirler nedeniyle iletkenlik 6zelligine sahiptirler. Dolayisiyla sadece konjlige olmus polimerler elektrigi iletebilir. Bu
polimerler cok oOnceleri degisik metotlarla sentezlenmisler fakat iletkenliklerinin farkina varilamadigi icin
onemsenmemistir. ilk kez, poliasetilen Uzerine yapilan calismalarla, bir polimerin kendisinin dogrudan elektrigi
elektronlar Uzerinden iletebilecegi anlasiimistir. Shirakawa sentezledigi poliasetilenin iletkenligini katkilama (doplama)
yoluyla blylk olgtde arttirarak iletken polimerlerin dikkat cekmesinde 6nemli bir arastirma olmustur.

POLIPIROL

PPy, biyosensorlerde, gaz sensorlerinde, tellerde, antistatik

kaplamalarda, kati elektrolit kondansatorlerde elektrokromik Polimer | Yapisi

pencerelerde ve vitrinlerde, ambalajlamada, polimer -
bataryalarda, elektronik cihazlarda ve fonksiyonel | \Crc/
membranlarda potansiyel kullanima sahiptir. 1937 yilinda —— \,WC:C/ C=C— AN
Pratsi, piroli kimyasal olarak yukseltgeyerek siyah renkli bir / o N

bilesik elde etmistir. Yapisini aydinlatamadigl bu bilesige pirol o

siyahi adini vermistir. 1968 vyilinda Dall'olio silflrik asit M M\ M\ M
ortaminda ilk defa elektrokimyasal yolla, piroli yikseltgeyerek e \\""\*"\A""~4\N‘iL{N/M:H\N’BJ"N/:" \AA/

8 S/cm iletkenlige sahip polipirol (PPy) elde etmistir. 1979 H H H H

yiinda Diaz ve arkadaslar tetraetilamonyumtetrafloroborat . ‘ T =—
destek elektrolit icerisinde %1'lik sulu asetonitril ¢ozeltisinde M\ 1\ /\ N

pirolli yikseltgeyerek iletkenligi 10-100 S/cm arasinda degisen ofolen 1 WW Ty S N s

iletken PPy filmi elde etmislerdir. Bu calismadan sonra pirolin
polimerlesme kosullarinin optimizasyonu icin bircok calisma -
yapilmistir. Elektrolit anyonlari, elektrolit ¢oziculeri, ¢ozeltinin Pol-parafenilen | \ A A A, »/_\))—«/_\,\a <\_\ </i
pH’si, polimerizasyon sicakhgi, potansiyel-akim miktarlari gibi e =k
bircok parametrenin optimizasyonu icin hala ¢alismalar devam
etmektedir. PPy, iyi cevresel kararlilik, kolay sentezlenmesi ve ’l* f’ . -
diger iletken polimerlerden daha vylksek iletkenlige sahip Polianilin H@N-@-Ni—@m{ ',\:N] «}
olmasi, kolay sentezlenmesi ve zehirleyici etkilerinin az / | Vodn
olmasindan dolay! ticari uygulamalarda umut vaat eden bir
polimerdir [1].

CINKO OKSIT

ZnO formla ile gosterilen bir inorganik bilesik suda ¢oziinmeyen beyaz bir tozdur
ve yaygin olarak kaucuk, plastik, seramik, cam, cimento, yaglayici, boya, merhem,
yapistirici, sizdirmazlik maddesi, pigment, yiyecekler, bataryalar, ferritler, yangin
geciktiriciler ve ilk yardim bantlari gibi kullanim alanlarina sahiptir. Mineral
cinkoit, dogal olarak meydana gelmesine ragmen, cogu cinko oksit sentetik olarak
uretilir. ZnO, I1I-VI grubunda bulunan genis bantli bir yar iletkendir. Oksijen
bosluguna veya cinko gecis maddelerine bagh olarak vyari iletkenlerin
dogal yuklenmeleri n tipidir. Bu yar iletken, iyi seffaflik, ylksek elektron
hareketliligi, genis bant araligi ve oda sicakliginda gucli 1sildama dahil olmak
Uzere cesitli avantajlara sahiptir. Cinko oksit, iki ana formda, altigen wurtzite ve
kiibik cinkoblend halinde kristallesir. Wurtzite yapisi, ortam kosullarinda en kararli
ve bu nedenle en yaygin olanidir.

TERMOELEKTRIK MALZEMELER

Termoelektrik (TE) kavrami, 19. ylzyilin baslarina kadar uzanan cgesitli TE
etkilerin kesfedilmesiyle, vyari iletkenlerde go6zlemlenen en eski
ozelliklerden biridir. TE sistemler, atik 1sidan veya cevre sicakligina gore
dusuk sicaklik gradyanh 1si kaynaklarindan 1si enerjisini, dogrudan
elektrik enerjisine cevirmenin en etkili yoludur. Halen yaygin olan enerji
dontsum teknolojileri, kiresel 1sinmaya neden olan i1si emisyonu ve
kirlilik konularini beraberinde getirmektedir. Bu nedenle, termal
gradyani faydali elektrik enerjisine donustiren TE enerji Uretimi, bu
alanda temiz ve yesil bir segenek saglama amacina daha iyi hizmet | S—- 4= 00 05 10 15 20 25 30
edebilir. TE malzemelerin &zellikleri, birimsiz bir &lgiit olan ZT oy T L b
performans katsayisina gore belirlenmektedir. ZT katsayisi, ZT= o S?T/k o)

esitligi ile belirlenmekte olup, elektriksel iletkenlige (o, n-tipi icin yik oy L3 b
tasiyici elektronlar ve p- tipi malzemeler icin bosluklar ile birlikte),

Seebeck katsayisina (S, p- tipi icin pozitif ve n- tipi icin negatif), mutlak
sicakhga (T, (K)) ve isil iletkenlige (k) bagh olarak degisir. Termoglic olarak
da adlandirilan Seebeck katsayisi (AV/AT), potansiyel farkin (AV) sicaklk
farkina (AT) oraniyla belirlenmektedir. Cogu kosulda, o, S ve k birbirine
bagimhdir. Artmis elektrik iletkenligi, azalmis bir Seebeck katsayisi ve | e chares thanase pelier
artmis termal iletkenlik degeri verir [2,3]. e

Isitilan Yiizey

<>
=2

. 1, ()

~o ~o
=1 N
T T

—
on

Gug uretim verimliligi
i
-

N
02

Soguyan Yiizey

m

0

<o

. 7. (%)
=

o - O w = o D -~
T T T T T T T

T

Sogutma verimliligi

Alam
xxxxxxx

III“I 00051015 20 25 30 35 40
i LT

Isinan Yiizey ‘

DENEYSEL KISIM

ZnO Nanopartikil Sentezi

Cinko oksit nanopartikulleri, édncil olarak ZnSO,.7H,0 ve NaOH kullanilarak dogrudan ¢éktiirme ydntemiyle hazirland..
Kisaca 200 mL distile su igerisinde 5,76 gr ZnSO,.7H,0 ilave edilerek hazirlandi ve bu ¢ozeltiye surekli karistirilarak esit
hacimde 8 gr NaOH damla damla ilave edildi. manyetik karistirici Gzerinde siirekli karistirildi. Sentezlenen urin, etonolle
ile yikanarak safsizliklar uzaklastirildi. Cokelti bir glin oda sicakliginda bekletildikten sonra 350 °C'de 3 saat bekletildi.
Daha sonra ZnO nanopartikillerinin beyaz bir ¢okeltisi elde edildi.

PPy Sentezi

lletken polimerler, kimyasal polimerizasyon yontemi ile sentezlenebilirler. Monomerin FeCl,, RuCl;, MoCl; gibi gegis
metal klorurleri varhgindaki ylkseltgenme reaksiyonu ile. baslatici radikaller FeCl; gibi yukseltgeyici bir reaktif tarafindan
olusturulur. Daha sonra bu baslaticilar, monomer ile reaksiyona girerek serbest radikalleri veya iyonlari olusturur ve
devam eden zincir bliylmesi reaksiyonlari ile polimer elde edilir.

Baglatici olarak FeCl; kullandigimiz polipirol sentezinde, ilk olarak 40,55 gr FeCl; 100 mL metonolde ¢6zuldd. 2,5 M 25 mL
FeCl; ¢ozeltisine 1,75 mL pirolin damla damla ilave edildi ve 20 dakika sonunda reaksiyon sonlandirildi. Elde edilen koyu
yesil polipirol, stzildi ve metonolle yikanarak vakum etiviinde 60°C de kurutuldu.

3n K/ \B + Tn FeCly »>
N

- Tn FeCl,

|
H - 6n HCl

Sekil 1. Pirolun FeCl; varligindaki kimyasal polimerizasyon reaksiyonu

PPy/Zn0O Kompozitlerin Sentezi

Kompozitler in-situ teknikle sentezlendi. Polimerizasyon reaksiyonlari PPy'ye benzer sekilde gerceklestirildi. Ayrica
prosesin ikinci adiminda monomer ilavesinden sonra ortama cesitli agirlik oranlarinda (polimer agirhgina gére %10 ve
%15) ZnO ilave edildi. Kurutulan numuneler pellet haline getirilerek elektriksel iletkenlik ve Seebek katsayisi dlgtimleri
gerceklestirildi.

SONUCLAR

Saf PPy icin 1550 cm-1 ve 1470 cm-1'deki tepe noktalari temel PPy halka titresimlerine atanirken, 1290 cm* ve 1050 cm-
I'deki bant =C—H duzlem ici titresimlere atfedilir. 1190 cm™ 'deki pik C-N titresimlerine karsilik gelir ve 970 cm 'deki pik
polimerize pirolin varligini dogrular. Kompozit icin neredeyse saf PPy'ye benzer bir spektrum elde edildi. Bu, ZnO
parcaciklarinin cogunlukla PPy ile kaplandigini gosterir.

100

— PPy WA

—2Zn0
—— PPy/ZnO (10% ZnO) ﬂ

<0
o
1

Transmittance (%)

/%

1 l 1 I L] | L l L I L I
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm™)

Sekil 2. Saf PPy, ZnO ve PPy/ZnO kompozitinin FTIR-ATR spektrumlari

Seebeck Gii¢ Faktorii

Orneklerin giic faktdorii degerleri olciilen elektriksel

iletkenlikleri ve Seebeck katsayilari ile P=0S? esitligi ile Katsayist | (L, Wwm'1K?2)
hesaplanmistir. VK

Elde edilen verilerden saf PPy'nin iletkenliginin yaklasik 15 PPy 6 0,014

kat kadar arttigi goézlemlendi. Bunun yani sira, her iki -- 0,20
kompozit de saf PPy'ye kiyasla daha yuksek iletkenlik ve PPy/Zn0-%10 7,8 0,32

glc faktdru degeri gdstermistir. PPy/Zn0-%15 6,7 0,26

Sonug¢ olarak bu calismada, kompozitlerin kimyasal yapilarini incelemek amaciyla yapilan FTIR analizleri sonucunda
kompozitlerin basari ile sentezlendigi belirlenmistir. Termoelektrik analizler sonucunda saf PPy’ ye ait iletkenlik
degerinin, ZnO eklemesi ile 3,90 S/cm degerinden 52 S/cm degerine arttigl, Seebeck Katsayisi degerlerinin ise 6,7 uV/K
ile 7,8 uV/K arasinda degistigi gozlenmistir.
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Abstract

In today's world, there is a significant shift towards clean energy sources to reduce environmental damage and preserve nature. Clean energy refers to the form of energy obtained from naturally occurring and self-renewable
sources such as wind, solar, and wave. Various systems exist for harnessing clean energy sources, one of which is solar panels used to harness energy from sunlight. The importance of anti-reflective coatings is growing in
tandem with initiatives to boost solar panel efficiency. The anti-reflective coating process, which improves the mechanical and light transmission qualities of glass, has an impact on the use and efficacy of solar panels. The sol-
gel approach, which incorporates the Stober method, is one of these coating methods. Creating consistent and manageable silica nanoparticles is a significant challenge. In this thesis, we used the sol-gel process to synthesize

silica nanoparticles. The amount of tetraethyl orthosilicate (TEOS) and polyacrylic acid (PAA) used in the sol-gel process and film formation properties were analyzed.

Introduction Solid Content and film Properties of Sol-Gel

One of the most basic optical phenomena is reflection,
which happens when light travels across a boundary
between two media with different refractive indices.
Because of this natural phenomenon, some living things
evolved with a physical feature that has anti-reflective

surfaces. [1]
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5 aliquots of

TEOS totaling EtOH:TEOS:H20:HCl
1.1 mL were a2

/ injected into
this solution at
an hourly

—anhourly

Magnetic Magnetic
Stirrer Et - Stirrer

2Si(OEt),0H -> (Et0),Si-O-Si(OEt), + H,0
Si(OEt),OH + Si(OEt), = (Et0),Si-O-Si(OFEt), + EtOH
Si(OEt),OH + Si(OEt),(OH), = (Et0),Si-O-Si(OEt),OH + H,0 Conclusion

Particle size increased with increasing PAA solids content. Particle size can be affected by the polyacrylic
acid dropping rate into the solvent, the TEOS dropping rate, and the speed at which the magnet stirrer
rotates.
AU _ — . The film structures which contain Evonik silicone were observed to be more transparent in studies.
) raeT - R B e o8 YNood | Additionally, it was observed that films with a higher amount of solid material exhibited less fragility and
S created a more transparent image.
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Liquid crystals are substances that are frequently used in many areas today, especially in digital goods. For example, they are given a lot of space in watches, computer screens and thermometers. Liquid crystals make our lives much easier
because they show both liquid and solid phase properties, show different mesophase properties with the bonded side chains and chirality they have, and thus enable the existence of much higher quality and useful products. Liquid crystals

were discovered by Friedrich Reinitzer and Otto Lehmann.

Triazine is a substance first synthesized by Ulric Nef. Although there are many isomers, 1,3,5 triazine is the most common. Since it is a substance that requires many electrons, it is used as an electron carrier. Triazine molecules enable
supramolecular interactions thanks to the sigma and pi electrons they contain. Triazine core systems are used in OLED, semiconductor systems and solar panels.
In liquid crystals with a triazine core, the 1,3,5-triazine structure acts as a rigid core and flexible side chains are attached to the 2,4,6 positions. Since triazine molecules can make hydrogen bonds within themselves, this results in low molecular
weight molecules. Liquid crystals with triazine nuclei exhibit columnar mesophase. Thanks to the triazine nucleus, the mobility of electrons in liquid crystals increases and enables the formation of luminescent columnar liquid crystals.
In this study, the liquid crystal properties of molecules with triazine nuclei were examined. For this study, 2,4,6-tris((E)-3,4-bis(dodecyloxy)styryl)-1,3,5-triazine (2) was synthesized. The mesomorphic properties of this compound were examined
by DSC and polarization microscopy (PM), and its molecular structures were examined by *H-NMR, 13C-NMR spectroscopic methods. Since the pi bonds in both the triazine and the benzene rings substituted with alkoxy groups, which are the

side groups in this compound, add luminescence properties, the compound was also examined by UV-VIS spectroscopy.

1. INTRODUCTION

Friedrich Reinitzer and Otto Lehmann discovered liquid crystals in the late 19th century. Liquid crystals can flow like a fluid but they have the
molecular order of the solid crystal. Liquid crystals have both liquid and solid state properties. Liquid crystal state shows the phase called as
‘mesophase’. The molecules showing this phase is called as ‘mesogene’. Liquid crystals can be divided into two parts as thermotropic liquid
crystals and lyotropic liquid crystals depending on the types of formation of mesophases. Thermotropic liquid crystals form mesophases with
the effect of temperature. Lyotropic liquid crystals form mesophases with the effect of temperature and solvent system. Thermotropic liquid
crystals show a diversity depending on the geometrical structures of mesogenes. These are discotic, banana-shaped and calamitic. Liquid

crystals are used in watches, computer screens and thermometers, mobile phones.

1,3,5 triazine was firstly synthesized by Ulric Nef in 1895. Triazines are the six-membered heterocycles that include nitrogen. Its molecular
formula is C;H;N,. It has three isomeric forms. These are 1,2,3 triazine, 1,2,4 triazine and 1,3,5 triazine but 1,3,5 triazine isomer is the most
common one. When aromatic ring nomenclature is considered, 1,3,5 triazine is sometimes shown with -sym or -s as its symmetric
abbreviation. In liquid crystals with a triazine core, the 1,3,5-triazine structure acts as a rigid core and flexible side chains are attached to the
2,4,6 positions. Since triazine molecules can make hydrogen bonds within themselves, this results in low molecular weight molecules. Liquid
crystals with triazine nuclei exhibit columnar mesophase. Thanks to the triazine nucleus, the mobility of electrons in liquid crystals increases

and enables the formation of luminescent columnar liquid crystals.

2. SYNTHESIS SCHEME
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Figure 1. The synthesis scheme of 2,4,6-tris((E)-3,4-bis(dodecyloxy)styryl)-1,3,5-triazine (2).

5. CONCLUSION

As a result of the examinations, it was determined that the synthesized new triazole derivative molecule (2) did not exhibit
liquid crystal properties. However, if desired, liquid crystal properties can be achieved with various contributions to the
molecule, such as binding different side chains.
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3. STRUCTURAL CHARACTERIZATION
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Figure 2. 'H-NMR (CDCl,) spectrum of compound 2.
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Figure 3. 3C-NMR (APT) (CDCl,) spectrum of compound 2.

4. OPTICAL & MESOMORPHIC PROPERTIES

71.20 °C

82.67 °C

—— 2™ heating
. AH=1256 kl/mol || AH = 28.78 kJ/mol nd :
—— 2 coaling 1.2
- 372.0

— 1,0 A

.

§8.35°C

«—Exo Endo—

AH = 57.59 kJ/mol

0,8 +

0,6 -

Abs.

0.4 -

0,2 +

0,0 -

T T T T T T T T T T
200 300 400 500 600 700

T T T
0 50

Figure 4. the DSC thermogram of compound 2.
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Figure 5. the UV-VIS spectrum of compound 2.

Figure 6. Optical photographs of
compound 2 under optical polarization
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Table 1. & 2. Mesophases, phase transition temperatures and associated enthalpies of the compound 2 on heating and
cooling (1), optical properties of compound 2 (2).
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1980°li yillarin basinda kesfedilen kuantum noktalarinin, sahip olduklari Gstin optik o6zellikler ile popullerlesmis ve kisa surede uygulama alanlari
genislemistir. Kuantum noktalari, boyutlari ayarlanabilen, boyutlariyla birlikte yaydigi renk ve parlakliklari da degisebilen yariiletken, 2-10 nm boyutlarinda
nanoparcaciklardir. Bu 6zellikleri sayesinde biyogoruntileme, ekran teknolojileri, glines panelleri, tedavi strecleri gibi uygulama alanlarinda buylk rol
oynamaktadirlar.

KUANTUM NOKTALARI KUANTUM NOKTALARININ KARAKTERIZASYONU

BUYUK KN'LAR:

Kuantum noktalari (KN) 2-10 nm arasinda boyutlara sahiptirler ve bu deger KN’nin sahip oldugu iletkenlik bandi Kuantum noktalar, bilesimlerine/yapilarina  gbre { | FOTF?L.\J’CORLEA‘K

ve degerlik bandi arasindaki bant genisligi mesafesidir. Yari iletken bir malzeme veya bir metal, nanometrik boyutlarina gdre, uretildikleri materyale gore Z?:ET;Q'?L':: -
boyutlara indirgendiginde bant araligi da degisecektir. KN’nin bant genisligi, uyarilan elektronun iletkenlik bandina karakterize edilirler ve tiirlerine gore farkli uygulama | KICUK KIVLAR:
gecmesi icin gereken enerjiyi ve dalgaboyunu etkilediginden yansiyacak isigin rengini de etkileyecektir [1]. alanlarinda kullanilirlar. KN’larin bu 6zelliklerine gore | | EliesEonlen |

Bununla birlikte KN’lar 15181 absorblayabilirler ve temel duruma geldiklerinde 1sik fotonlarini serbest birakabilirler. karakterize edilmesi icin spektroskopi, mikroskopi, KUANTUM YARILETKEN KN'LAR:

. , o o . : . NOKTALAR BIYOMEDIKAL
Bu da yine KN’nin boyutuna baghdir. KN ne kadar kiiclikse emisyon dalga boyu o kadar kisa olur. sacllma, elektriksel teknikler kullanilmaktadir [3]. GORUNTULEME,

_ BIYOSENSORLER

MATERYALLERINE ‘ KARBON KN'LAR: ILAG

CEKIRDEK GORE KN'LAR | SALINIMI
GRAFEN KN'LAR:
ELEKTRONIK CIHAZALAR,

ENERJi DEPOLAMA
4 _ \ SISTEMLERI
ILETKENLIK BANDI ¥ o - . h

BANT
BOSLUGU I

DEGERLIK BANDI

Boyutun kiiciilmesi bant araliginin artmasina neden olur. KUANTUM NOKTA YAPISI

YARIILETKEN KUANTUM NOKTA YAPISI KARBON KUANTUM NOKTA YAPISI

KUANTUM NOKTALARININ FiZiIKOKIMYASAL OZELLIKLERI

1. AYARLANABILIR ISIK EMISYONU

KN’nin boyutlari, cekirdeklerinin kimyasal bilesiminden etkilenmektedir. Ornegin, Kadminyum silfiir’iin emisyon dalga
boyu araligi mavi i1sik bolgesinde iken, Kadminyumtelliir’in emisyonu ise kirmizi isik boélgesinde 1sima yapar.

Kuantum noktalari Boyut yari¢api (nm) Emisyon araligi (nm)
CdsS 2.8-5.4 410-460

CdTe SRIEIN 520-750 KUANTUM
CdSe 2-8 480-680 NOKTALARININ
CdTe/CdSe 4-9.2 650-840 UYGULAMA

InP 2.5-4.5 610-710 ALAN LARI
InAs 3.2-6 860-1270

PbSe 3.2-4.1 1100-1310
Dt-Ag2S 5.4-10 1000-1300

Quantun

255248

2. ESSiZ ABSORBSIYON SONUMLEME KATSAYISI

Bir maddenin verilen dalgaboyunda isig1 ne kadar absorbladiginin 6lclsudur. Bu ozellik, 1sik yogunlugunun az oldugu
kosullarda, az sayida fotonun minimum dlizeyde absorblanmasina ve minimum duizeyle parlakliga ulasiimasina sebep
olur.

KN kullanilmayan LED ekran renkleri (sol kolon),
KN kullanilan QD-LED ekran renkleri (sag kolon)

3. YUKSEK FLORESANS KUANTUM VERIMI

Floresans kuantum verimi, emilen fotonlarin yayilan fotonlara orani olarak tanimlanir. KN'nin floresans o6zelligi 208 _ S—— 3 5 4 5 5 5 6 5 7 5 9 0
gucludir ve bu da ekran teknolojilerinde yiiksek parlaklik ve yiiksek ¢cozlintirlik gibi avantajlara yol acar. ® Lo siToPLAZMA x ; X » A ;

~ ; L RiRe
Te® ML

pH DUSUSU Kuantum noktalarinin pH degisimine gore yaptigi farkli renk isifalar: (3]

iLAC

4. FOTOKIMYASAL DAYANIKLILIK

KN, inorganik dogasi nedeniyle, foto ve kimyasal bozulmaya karsi son derece direnclidirler. Bu 6zellik, onlari uzun stre
boyunca mukemmel ve etkili goriintileme problari haline getirir.

®
&
@ ELEKTROLIT
<

KARSI ELEKTROT
FOTOELEKTROT

KUANTUM NOKTALARININ SENTEZ YONTEMLERI Kuantum noktalarinin glcli optik ve elektriksel 6zellikleri, onlari bircok uygulama alaninda kullanilabilir hale getirmistir.

Kuantum noktalari, 11-VI veya IlI-V. grup elementlerinden olusurlar. Genel olarak CdS, CdSe, CdSe/ZnS, CdTe Saglik, kimya, gorintileme teknolojileri ve glines pilleri gibi hayatimizda ¢ok 6nemli roll olan alanlarda siklikla kuantum
elementleri, yapay bir sekilde nanometrik boyutlara kicultilirler. Bu elementler arasinda CdS, KN'larda daha kararli] | nokta teknolojisine rastlanmaktadir. Kanser hucrelerinin gorintilenmesi, ilag tasima sistemiyle kanser ve bulasici
bir yapi géstermesinden dolayi cok fazla tercih edilmektedir [2]. Kuantum noktalari temel olarak iki farkli yontem ile] | hastaliklarin tedavisi, kimyasal analizlerde sensor gorevi, elektriksel gucine odaklanilarak giines pillerindeki enerji
sentezlenirler. Bu iki teknik: yukaridan asagiya isleme (up-down) ve asagidan yukariya isleme (bottom-up) olarak| | tasarrufu gibi gorevleri ve daha fazlasiyla genis bir uygulama alanina hizmet etmektedir.

genellestirilebilir.

YUKARIDAN ASAGIYA ISLEME YONTEMLERI ASAGIDAN YUKARIYA iSLEME YONTEMLERI SONUC
Kuantum noktalari, nano boyutlu malzemeler olup, 20. yizyilin son ceyreginde sentezlenmislerdir. Optik 6zellikleri ve
— Lo S sl | S piiskirtme | floresans davranislariyla dikkat ceken bu malzemeler, disik maliyetli ve hizli sentez ydntemleriyle énem kazanmistir.
4[ iyon implantasyonu } | Sorey Piroli | Saghk alaninda gorintuleme teknolojilerinde sikca kullanilmalarina ragmen, icerdikleri agir metaller nedeniyle sentez
yontemleri lzerinde odaklanilmistir. Teshis ve tedavi uygulamalarinda etkili rol oynamislar, ayni zamanda QLED TV'ler ile
Litografi | — Plazma Arki | yenilenebilir enerji uygulamalarinda kullaniimislardir. Bilimsel calismalarda 1985'te baslayan kuantum nokta arastirmalari,
hizla artarak popilerlik kazanmistir. Bu ¢calismalarin, kuantum noktalarinin uzun vadeli populerligini sirdiirecegi ve cesitli
alanlarda insanhga onemli katkilar saglayacagi 6ngorulmektedir.
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ABSTRACT CANDIDIASIS DISEASE ANTIFUNGAL DRUGS
Fungi are organisms that can be found on internal Classes of antifungal drugs that can be used
and external surfaces in the environment and have N for fungal infections:
more than 5 M species. Some pathogenic and 2 ‘-’.,'".,‘,, G Tt
disease-causing species of fungi significantly “;:,_35._.-;{,::;"; ,s%; } 1957 P° Ye'.’:.s :

. . oo @rrd Lo

threaten and negatively affect human and animal ,-"”'w,*l':'..,.;’i", ."« 1969 Azz::; A B
health. Since the 20th century, antifungal medicines ;;éi;} o, . 1974 Allylamines
have been used to control these diseases. There are B e, . 1987 Echinocandins
5 main classes of antifungal drugs. However, some e
fungi can exhibit resistance to these drugs. Resistance to antifungal drugs is a significant
Therefore, the synthesis of new organic molecules problem in the worldwide. Thus, new molecules
with high biological activity and reliable antifungal are being investigated in the literature as

alternatives to these drugs. Schiff bases are

properties is sought in the literature. Schiff bases one of them.

stand out in the literature as alternative antifungal
drugs due to their properties. Easy synthesis, and g H
C

mild reaction conditions are among the advantages L N = _ _
of Schiff bases. In this study, two Schiff bases with <\/\I|/ /\f Antifungal Schiff

. . . . . . N HN base synthesized b
high antifungal activity were synthesized according (’ ;.}/ Joseypzus and Nair_y
to the results of docking studies, and their results 2 -
were evaluated.

VAGINAL FOOT MOUTH
; _ : W FTIR (ATR) SPECTRUM OF COMPOUND-1
NH o cl : = - ' 0
2 - ; - .

E E . v = 3066 (aromatic C-H stretching),

+ > . ) o %3 ¢, & 2977 and 2883 (aliphatic C-H

EtOH : 1 : . ik E stretching), 2229 (CN stretching),

/ Cl Reflux. 4h ' / '/ & : “ : 1580 (aromatic C=C stretching), 1620

N / ? ; N : * (C=N  stretching), 816 (C-CI

: Gomponndel : stretching) cm-1.
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E N E D\ e FTIR (ATR) SPECTRUM OF COMPOUND-2
H E @: />—N:CH E | \Y 2
N + F ) N : v = 3319 (secondary N-H stretching),
/>— NH, / FtOH : . 3067 (aromatic C-H stretching), 2879
N O : : (aliphatic C-H stretching), 1584, 1611,
Reflux, 4h : : and 1650 (N-H bending), 1659 and
. F : 1651 (C=N stretching), 1003 (C-F
" Compound-2 : stretching) cm-1.
BROTH-MICRODILUTION METHOD CONCLUSION

Fungal diseases can damage ecosystems as they also infect animals and plants.
Numerous studies in the literature are focused on minimizing the serious risk
that fungi. However, considering the capacity of some fungal species to resist
antifungal drugs as a disadvantage, the synthesis of new organic molecules that
can show antifungal activity has come to the fore. When the antifungal
properties of compound-1 synthesized in this study were examined, it was
determined that it showed an antifungal effect under high concentration
conditions (128 pg/mL). On the other hand, the high antifungal effect of

N=CH

N/ —

Compound-1

MIC: 128 pg/mL

“ compound-2 synthesized under very low concentration conditions (32 pug/mL)
was determined. According to these results, it can be said that the antifungal
- JE = = = =
- I ) <5~ activity of compound 2 is very high compared to compound 1.
N HC—@—F
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Abstract

This thesis explores the role of green solvents in minimizing environmental impacts in accordance with the principles of green chemistry. Green solvents are materials designed to reduce ecological effects, widely applied in
various industries to replace traditional solvents. The study emphasizes the general classification, advantages, and industrial examples of green solvents, highlighting their contribution to environmental sustainability. By under-
scoring the role of green chemistry and green solvents in future environmentally friendly chemical practices, the thesis supports the increased use of green solvents as a significant step in reducing environmental impacts.

Green Chemistry

The history of chemistry spans 150 years, with green chemis-
try emerging in 1990 as part of the pollution prevention move-
ment. The U.S. Environmental Protection Agency (EPA) intro-
duced strategies for pollution prevention, leading to the in-
corporation of green chemistry. Despite its recent inception,
green chemistry has become integral in academia and indus-
try, aligning with consumer demands for sustainable practices.
Green chemistry principles are applied across various sectors, influenc-
INg material selection, reagent use, and synthesis processes. Choos-
iINg non-harmful and renewable materials is emphasized, and reagent
selection considers potential harms. Catalysts play a crucial role, re-
ducing energy requirements and improving selectivity. Solvents,
offen hazardous, require careful selection; alternatives like water,
supercritical carbon dioxide, and ionic liquids are recommended.
Implementing green chemistry principles reduces raw material, prod-
uct, solvent, reagent, and by-product quantities, leading to cost
savings and risk mitigation. Anastas & Warner's principles serve as
a foundation for defining green chemistry, contributing to sustain-
able development goals for the environment and the economy.

The Twelve Principles of
Green Chemistry

Principles
- o (Green
mamer | Chemistry

8- Feedstocks

Reduce

Green Solvents

Green chemistry is dedicated to establishing sustainable pro-
cesses, mitigating risks linked to chemical substances, and pi-
oneering innovative synthetic methods. Current research
places significant emphasis on substituting conventional sol-
vents with safer, environmentally friendly alternatives sourced
from agricultural crops, such as ethyl acetate derived from
corn processing. These green solvents, offering heightened
safety for both human health and the environment, prove
to be versatile and suitable for a wide range of applications.
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Classification of Green Solvents

lonic Liquids (ILs)
In recent years, ionic liquids (ILs), predominantly composed of or-
ganic salts with low melting points, have garnered significant inter-
est. Among the environmental and technological advantages of
ILs are low volatility, non-flammability, and thermal, chemical, and
electrochemical stability. These characteristics make them cus-
tomizable solvents for various applications. ILs serve as environmen-
tally friendly options, particularly in bio-based extraction process-
es, owing to their special features that have minimal impact on
air quality and enable effective separation of diverse substances.

ILs SIMILARITIES DESs

Composed primarily
of an anion and a
cation

Wide liquid range o e

HBA and HBD

Less expensive

Low volatility

The ability to dissolve|
both organic and
inorganic compounds |

Expensive and difficult
to synthesize on a
large scale

Less hazardous
More biodegradable
Stable

Hazardous Highly tunable

Non-biodegradable

Deep Eutectic Solvents (DES)

Deep Eutectic Solvents (DES) are unique solvents formed by eutec-
tic mixtures, usually composed of a hydrogen bond donor and a
hydrogen bond acceptor. Notable features include low toxicity,
low volatility, high thermal stability, and funable properties. DESs
are cost-effective, biodegradable, biocompatible, and can be
derived from renewable resources. They offer environmental, eco-
nomic, and functional benefits, finding applications in green chem-
istry and phar maceuticals. DESs are simpler and more cost-ef-
fective than lonic Liquids, with potential in various fields, includ-
ing organic synthesis, catalysis, and biomedical applications.

Water

Recent research focuses on using water as a substitute for organ-
ic solvents in various organic reactions due to its non-toxic, safe,
eco-friendly, and cost-effective properties. Water can be the sole sol-
vent or combined with others to form two-phase emulsions in "aque-
ous reactions," leading to faster reaction rates compared to organ-
ic solvents. However, challenges include water's high heat of vapor-
ization and the need for extensive wastewater treatment to comply
with regulations. Despite these challenges, water is recognized as
a favorable solvent in certain organic reactions, such as Diels-Al-
der reactions, where its hydrophobic nature proves advantageous.

Supercritical and Subcritical Fluids

Classical thermodynamics defines supercritical fluids (SCFs) as
fluids heated and compressed beyond the crifical point. SCFs ex-
hibit properties between gases and liquids, with densities resem-
bling liquids and viscosities similar to gases. Retrograde behav-
ior, where solute solubility decreases with rising temperature, is
observed in supercritical fluids, influencing their phase behavior.

A
SUPERCRITICAL
o FLUID
> MOVES LIKE A GAS
7 g AND DISSOLVES
g CRITICAL THINGS LIKE A LIQUID

POINT

CAS

¢

TEMPERATURE ——P

d £

SUBCRITICAL

SUPERCRITICAL

INCREASING PRESSURE, PHASE BOUNDARY DISAPPEARS

Various compounds are explored as supercritical extraction sol-
vents, with carbon dioxide (CO2) and water being noteworthy.
CO2, a commonly used supercritical fluid, has low toxicity, is non-ex-
plosive, and is environmentally benign. Recent developments in-
clude CO2-expanded liquids, reducing solvent consumption.
Supercritical fluids, such as supercritical CO2, offer advantag-
es like low toxicity, non-flammability, and easy separation from
extracted components, facilitating efficient recovery. Their abil-
ity fo dissolve both polar and non-polar compounds allows se-
lective extraction, conftributing to environmental sustainability.
Supercritical CO2 has distinct properties, including a«
small, linear molecule structure and high solvating power.
It is considered a clean technology, with applications in ex-
tracting non-polar and moderately polar compounds. IS
low critical temperature enables extraction of heat-sen-
sitive compounds, and it is environmentally friendly.

Supercritical water (scH20) exhibits unique properties, such as vari-
able density and high polarity. Operating under high temperature
and pressure, scH20 enhances solubility and diffusivity, making it ef-
fective for extracting polar and ionic compounds. It can generate
reactive hydroxyl radicals, offering potential in waste treatment.

Overall, supercritical fluids, including scCO2 and scH20, are ver-
satile and efficient extraction solvents with applications in di-
verse fields, ranging from essential oils to environmental reme-
diation. They offer advantages such as selectivity, environmen-
tal friendliness, and suitability for heat-sensitive substances.

Biosolvents

Biosolvents have emerged as a green alternative to volatile organic
compounds that are harmful to the environment and human health.
These solvents, derived from natural sources, encompass chemical
structures such as acids, fatty acid esters, bioethanol, terpenic com-
pounds, isosorbide, and glycerol. They find applications in various in-
dustries, including agriculture, cosmetics, cleaning, paint, and agri-
cultural chemicals. For these solvents to be viable, they must meet
specific technical, environmental, and ecological criteria. Derived
from diverse sources, these solvents contribute to sustainable chemi-
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Artificial leather, also known as synthetic or faux leather, has emerged as a significant alternative to traditional animal-derived leather, offering a myriad of benefits that extend beyond its aesthetic appeal. This versatile material is primarily
composed of polymeric substances, often polyurethane or polyvinyl chloride, which are engineered to mimic the look and feel of genuine leather. One key characteristic lies in its sustainability, as it reduces reliance on animal resources
and minimizes environmental impact. Moreover, artificial leather boasts enhanced durability and resistance to wear and tear, making it a viable choice for various applications, from fashion to upholstery. In terms of customization, artificial
leather offers a wide range of textures and colors, providing designers and manufacturers with creative flexibility. This adaptability contributes to its popularity in the fashion industry, allowing for the creation of diverse and stylish
products. Additionally, the production process of artificial leather tends to be more cost-effective compared to traditional leather, making it an economically viable choice. From a scientific perspective, studying the composition and
structure of artificial leather sheds light on the intricate engineering behind its properties. Understanding the chemical processes involved in its production contributes to advancements in materials science and polymer chemistry. In
conclusion, artificial leather stands as a testament to the intersection of technology, sustainability, and design. Its characteristics, ranging from Eco friendliness and durability to aesthetic versatility, make it a compelling subject of study

with implications for both the fashion industry and scientific research in material engineering.

APPLICATION AREAS

Fashion and Apparel
Automotive Industry
Furniture
Accessories
Sports Equipment
Medical Industry
Aviation and Marine
Promotional Items

Interior Design

Super Capacitors

GREEN,
SUSTA INABLE,
HIGH-PERFORMANCE

Materials Needed

Fabric Base

ﬁolymers Used During the Production ch
Artificial Leather

SUPERCAPACITOR

Polymer Coating

Polyvinyl Chloride (PVC) Additives and Chemicals

Plasticizers

Polyurethane (PU)
Polyamide (Nylon)
Polyester

Polycarbonate (PC)

\

Production Methods

Coating Method
Embossing
Treatment and Finishing

Quality Control and Inspection

\

KATOR PREDIPPING FABRIC

.

COAGULATION BATH

SEMI-PRODUCT
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properties

Wet Process Enhance hand-feel and get strong physicaIJ
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Stabilizers
Colorants and Pigments
UV Inhibitors
Flame Retardants
Foaming Agents
Tackifiers
Biocides and Antimicrobial Agents

Water and Solvent-Based
Adhesives

Cross-Linking Agents

Release Agents

BASE MATERIAL
(FABRIC, PAPER, ...etc. )
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TOP LAYER
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OVEN COATOR LAMINATION OVEN COOLER SEMI-
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DISCUSSION AND REVIEWS

This exploration reveals artificial leather as a complex material intersecting polymer science, material
engineering, and environmental sustainability. Emphasizing the pivotal role of polyurethane (PU) and
polyvinyl chloride (PVC), the discussion delves into their molecular structures and impact on
mechanical, tactile, and durability properties.

A comparative analysis guides tailored applications for industries from fashion to automotive, offering
valuable insights for scientists, engineers, and manufacturers.

The environmental discourse stresses the need to consider the ecological impact of artificial leather.
Sustainable practices, including life cycle analysis and exploration of eco-friendly alternatives like bio-
based polymers, signal a promising direction for future research and industry practices.

In the broader context of interdisciplinary research, this thesis bridges chemistry, material science, and
environmental studies, providing a holistic understanding of artificial leather. Amid evolving consumer
preferences and environmental consciousness, the research contributes to responsible material choices
and sustainable practices.

STOPPING LIMITS

* Acknowledging study limitations, the focus on PU and PVC provides foundational insights, leaving
the broader landscape of polymers in synthetic leather unexplored. Environmental considerations
could benefit from a more comprehensive life cycle assessment.

* The dynamic nature of technological advancements implies potential research outdatedness,
emphasizing the need for ongoing inquiry.

e The study primarily explores technical and environmental facets, leaving room for future
investigations into cultural perceptions, consumer behavior, and market dynamics related to
artificial leather.

* Recognizing these limits sets the stage for more holistic approaches that integrate scientific,

environmental, social, economic, and cultural dimensions, encouraging continued research in the
\ dynamic field of synthetic materials. /
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ABSTRACT

Liquid crystals are organic molecules that have the properties of both crystalline solids and liquids. A liquid crystal is fluid, like an isotropic liquid, and at the same time the molecules show orientational or
positional order, as in solid crystals. Liquid crystals form organized structures formed between these two phases. In this study, the synthesis, structural and mesomorphic characterization of a new

terephthalate-based rod-like molecule with a (9-3,7-dimethyloctyloxy chiral terminal chain have been carried out.

CALAMITIC (ROD-LIKE) LIQUID CRYSTALS

Liquid crystal molecules are typically ‘rod shaped’ - long and thin with a rigid center that allows them
to maintain their shape. They also have flexible ends, which means that they can still flow past each
other with ease. Molecules with this shape are known as calamitic liquid crystals. The units used in
this general structure affect the physical properties of the liquid crystal molecule. The length of the
liguid crystal molecule and its side chains also significantly affects the mesophase structure. In the
crystalline state, the molecule is held together by very strong intramolecular interactions, which

gives the molecule a rod-like (calamitic) geometry.
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MESOMORPHIC PROPERTIES

The mesomorphic properties of the chiral calamitic liquid crystal with a benzyloxy terminal unit were
examined. The newly synthesized compound exhibited enantiotropic liquid crystal mesophases. On
cooling from the isotropic phase, N* phase was firstly appeared, which was characterized by
traditional focal-conic texture. By further cooling, SmC* phase occurred as a low temperature phase.

DSC thermogram of heating and cooling of synthesized molecule

T/°C [AH kJ/mol]
H— Cr 153.44 [20.35] | SmC* 167.08 [1.14] | N* 289.04 [1.95] | Is0
C— Is0 282.45[-1.74] | N* 156.88 [-1.07] | SmC* 144.75 [-17.02] | Cr

153.44 °C
AH = 20.35 kJ/mol

|

156.88 °C
AH =-1.07 kJ/mol

167.08 °C
AH = 1.14 kJ/mol

Endo —»

144.75 °C

AH =-17.02 kJ/mol Enthalpy values in brackets taken from the 2" heating and 2" cooling

scans at a rate of 10°C min™":
Abbreviations; Cr = crystalline, SmC* = chiral tilted smectic phase, N* =

chiral nematic phase, Iso = isotropic liquid phase.

AH =1.95 kJ/mol
289.04 °C

282.45 °C
AH =-1.74 kJ/mol
SYNTHESIS .
50 100 150 200 250 300 350
T/°C

In this study, a new terephthalate derivative compound with (S)-3,7-dimethyloctyloxy chiral chain,
containing ester linking groups, with a new rod-like geometry has been designed. Synthesis of new

liquid crystals exhibiting mesophases that meet practical needs is important in terms of literature. i - -
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Optical photographs of synthesized molecule on cooling under optical polarization microscope
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> ABSTRACT &

The formation of the Schiff bases which was discovered by Hugo Schiff is another variation of nucleophilic addition to the carbonyl group, where the
nucleophile Is amine. Imine group of schiff bases can bind with different metal centers involving various coordination sites and allow formation of metal
complexes of different geometries which are biologically active compounds. In this study a novel Schiff base [E]-1-4ANMAPE-one was synthesized and its

photophysical and photochemical properties were investigated. UV Spectroscopy, NMR,FTIR were used for the characterization. Photobleaching studies were

performed with the synthesized Schiff base with NMDEA, 5200 seconds was sufficient for the Schiff base to totally get bleached. Formulation including the
schiff base, NMDEA, TPGDA was prepared for UV-Curing and Photo-DSC measurements.

Anticancer Antimalarial
SYNTHESIS ,

i ]
CH,OH
- U = .

H,N 60°C ' # ‘
0
Figure 1 The synthesis of [E]-1-4NMAPE-one Figure 2 The precipitation process and the dried form of the Schiff base [E]-1-4NMAPE-one

> CHARACTERIZATION STUDIES > PHOTOPHYSICAL PROPERTIES
1009 [E]-1-4NMAPE-one e
e 12 1.2
| 1 33333 . s | —— Product (4x10°M) _ . S
st "IN T - s o 10°
@ Levcn ] 2
€  60- ‘ s - 1.0- » 0811
- N {1 S A O N = g 5
: i . X £ o
B \- R e
- . (I - 0.4 ~ ] 0.4 H
"‘@\f S "
. S | i | 21
0 - ‘ : sssss oG- 077 T T 0.0
L 280 300 320 340 360 380 400 280 300 320 340 360 380 400
4000 3500 3000 2500 2000 1500 1000 500 J ' M‘W U | U ZZZZZ Wavelength (nm) Wavelength (nm) Wavelength (nm)
Wavenumber [cm-1] R Figure 5 UV-Vis absorption Figure 6 UV-VIS absorption spectrum of Figure 7 Photobleaching of
Figure 3 The FT-IR spectrum of : . : spectrum of [E]-1-4ANMAPE-one comparison of the reactants and the product . 4x10°M [E]-1-ANMAPE-one
[E]-1-4NMAPE-one Figure 4 “H Nuclear magnetlc.: resonance of (4x10°M) in DMF. At 365nm, € value for 4-aminoacetophenone Is  in the presence of NMDEA in
[E]-1-4NMAPE-one (Solvent: DMSO-d6) - . A
Molar absorptivity coefficient was 74 L.mol~.cm™ and for 2-naphtaldehyde 257  DMF.
measured as € =9615 L.molt.cm! at L.mol! .cm.
PHOTO-DSC STUDIES 365nm.
SOLUTION PHOTOPOLYMERIZATION AND
= . S UV-CURING APPLICATION
= Table 1 Photopolymerization of MMA (methyl
0 ) % e methacrylate) in DMF in the presence of [E]-1-
s ’g 2 ANMAPE-one with and without NMDEA.
IS 3 g 0.002 -
g . S Conversion %
G 1 5 oo
< EY 102 M B
7 ¥ 0.000
(I) | 2(I)0 | 4(I)O | 6(I)0 | (I) | 2(I)O | 4(I)O | 6(I)0 | (I) | 2(I)O | 4(I)O | 6(I)0 10-4 M 10-3 M — ]
Time(s) Time(s) Time (s) F|gu e 9 UV cured
: o formulation of 0.1%w/w of
Figure 8 Ph_oto — DSC results —t_he convegsmn % ,the heat flow and the r%te of 103 M _ _ [E]-1-ANMAPE-one, %99
E)olymerlzatlon— of the formulation of 0.1%w/w of [E]-1-4ANMAPE-one, %99 TPGDA, TPGDA. %1 NMDEA and
el INBEIDIE: Irradiation time is 135 seconds.
> CONCLUSION
> REFERENCES
In this study a novel Schiff base synthesis was achieved. Photophysical properties such as UV-Vis
absorption spectrum was recorded and high molar absorptivity value was calculated in the near visible [1] Sadia, M., Khan, J., Naz, R., Zahoor, M., Shah, S. W. A,, Ullah, R., ... & Sohaib, M.
region. Photolysis was performed in DMF with NMDEA during 5200s of irradiation time. (2021). Schiff base ligand L synthesis and its evaluation as anticancer and antidepressant

L. : : - - agent. Journal of King Saud University-Science, 33(2), 101331.
Photopolymerization and Photo-DSC experiments were conducted both mono and diacrylates in the D Neer. 8, RElzte, 5, & Tries, N, (00, A i o weis e meisds fo

presence of [E]-1-4ANMAPE-one with and without NMDEA. Possible pharmacological activities of this synthesis of Schiff base ligands and their metal complexes, Results in Chemistry, 101153.

schiff base such as anticancer, antibacterial,antimicrobial,antiviral will be analyzed as future studies. [3] Adesina, A. D. (2022). Synthesis of Schiff Bases by Non-Conventional Methods.
In Schiff Base in Organic, Inorganic and Physical Chemistry. IntechOpen.
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ABSTRACT =)

Pl

GUNRA RESEARCH GOUP

N
Fungi are unicellular or multicellular eukaryotic organisms that also include microorganisms such as yeast and
mold. Fungi are one of the microorganisms that people are frequently exposed to today. Thousands of fungal N/\\N
species can cause infection in humans. The fact that fungi cause illness or death to millions of people [‘\]:/
worldwide despite existing treatments is related to the inadequacy of drugs and the resistance of fungi to
existing drugs. For this reason, antifungal drug development studies continue. Heterocyclic compounds are :
used as pharmaceutical raw materials or as starting materials in syntheses. Heterocyclic compounds are also Fl i
used in the production of drugs for fungal diseases. Novel tetrazine and their derivatives can be synthesized by Flucan ucanazoie

ring-closing reactions of haloamides and azides. Nitrogen-containing cyclic compounds have a very important
place in biological activity. The fluconazole molecule, which is one of the important members of the antifungal 7
drug class and contains nitrogen and fluorine atoms in its structure, is effective on fungi. In this thesis study

- The most common fungal cell that causes

inspired by the flucanozole molecule; A tetrazine derivative, which is not included in the literature, contains |© , | infections today is Candida albicans.
fluorine and heterocyclic structure in its structure, is pharmacologically important and has antifungal effect, has .y IRl A, | Candida albicans can cause infection in the
been synthesized. \ mouth (thrush), vagina (vaginal candidiasis),

N places where the skin folds (hips, armpits),
Candida petween the fingers and around the lips.

albicans
METHOD

The reaction will be carried out in the Schlenk system.
Weighed N-(benzyloxy)-2-bromo-2-methylpropanamide
(Compound 1) (0.375 mmol), 1l-azido-3-(trifluoromethyl)
benzene (Compound 2) (0.25 mmol) and Na,CO; (0,75 mmol)
are placed sequentially in the Schlenk tube. The air in the tube
is removed with the help of vacuum and the entire tube is
filled with nitrogen gas. 1.0 mL of hexafluoro isopropanol
(HFIP) solvent is added to the reaction medium. The reaction
mixture is stirred under nitrogen at room temperature for 12
hours. The reaction is terminated according to the TLC result
and filtered through celite. The solvent is removed under
vacuum. Yield 11%.

NH,.HCI : I N q |
4 | | 95! e m
o Br - H Br . : |
+ Br —mM8M8M8M8M8M8M8 ™ » | 0’ . S gn &
Dry CHCl; : 0 : o il e
| | D g‘
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CONCLUSION
In this study, a new tetrazine derivative was synthesized and its structure was
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