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Fabrikasyonun artmasi ve pandemi stire-
cinin getirdigi olumsuzluklar sebebiyle plastik tire-
timinin de hiz kazanmasi sonucu yerkiire muhtelif
tehlikelerle karsi karsiya kalmistir. Bu tehlikelerden
en biytkleri stiphesiz kiiresel 1sinma ve plastik atik-
lar sorunudur. CARBONOG6 yazarlari, yeni yilin ilk

ayisinda cevreye verilen hasarlardan yola ¢ikarak
bu sorunlari bertaraf edecek ¢evre dostu ¢éziimlere
deginmistir. Bunun yaninda yazarlarimiz, yalnizca
bilimsel konular cercevesinde iretkenligini goster-
memis; ayn: zamanda milli ve uluslararasi giinleri ve
olaylar1 da etkin bir dille anmislar, bu vesileyle okur-
larimizin farkli konularda aydinlanmasina katkida
bulunmusglardir.

Yazarlarimiz, yilin ilk sayisinda dergimizin
misyonuna ve vizyonuna kendilerini adamis, bu yol-

wda gerek fikriyatta gerek edebiyatta fevkalade isler

cikarmuslar, tizerlerine diisen gorevleri yerine getir-
mislerdir. Stiphesiz ki okurlarini bilin¢lendirmek ve
onlarin tretkenliklerini, bilimsel okur-yazarliklarini
artirmanin yegane amac oldugu CARBONO6 dergi-
miz, istikrarli yazarlariyla ve onlarin kalemlerinden
cikan yazilarla yayim hayatina devam edecektir.

Diliyoruz ki cesitli olaylara degindigimiz bu
say1, yazarlarimiza oldugu gibi okurlarimiza da fark-
11 bakis agilari sunar. Iyi okumalar dileriz.

“
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EDITOR’S NOTE

EDITOR NOTU

The world has faced various dangers as a
result of the increase in fabrication and the accele-
ration of plastic production due to the negativities
brought by the pandemic process. The biggest of
these dangers is undoubtedly the problem of global
warming and plastic waste. In the first issue of the
new year, the authors of CARBONO6 touched upon
the environmentally friendly solutions to eliminate
these problems, starting from the damage to the
environment. In addition, our authors have not only
shown their productivity within the framework of
scientific subjects. At the same time, they comme-
morated national and international days and events
with an active language, thus contributing to the
enlightenment of our readers on different subjects.

In the first issue of the year, our writers
have devoted themselves to the mission and vision
of our journal, have done extraordinary works both
in intellectual and literature on this path, and have
fulfilled their duties. Undoubtedly, our CARBONO6
journal, whose sole purpose is to raise the aware-
ness of its readers and to increase their productivity
and scientific literacy, will continue its publication
life with its stable authors and articles from their
pens.

We hope that this issue, in which we refer
to various events, offers different perspectives to
our readers as well as to our writers. We wish you
pleasant reading.

irem COSKUN - Ankara Universitesi 2. Simif Ogrencisi
Yigit Efe OZAVSAR - Ankara Universitesi 1. Sinif Ogrencisi

Kapak tasarimina katkilarindan dolayr Omer Liitfii ATASOY’a tesekkiir ederiz.
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Diinya'da gelisen teknoloji, sanayi, ekonomi ve buna baglh olarak artan niifus ve degisen
tilkketim aligkanliklari, bugiin 8 milyara yakin insanin kullandig1 dogal kaynaklarimizi zor duru-
ma disiirmekte. Bu sorun iizerine “Siirdiiriilebilir Kalkinma” gibi hedefler ortaya cikmis, konfe-
ranslar diizenlenmis, sozlesmeler (Ozon Tabakasinin Korunmasina Dair Viyana Sézlesmesi, 1985)

imzalanmistir [4]. Bu yaz1 da kullanirken iizerine

PETROL

Olusumu cok uzun siire isteyen petrol,
cogunlukla ulasim ve enerji sektortinde
kullanilir. Petrol rezervlerinin biytik bir
kismi Orta Doguda bulunur. Din-
ya'da bulunan rezervlerin, dikkatsiz
kullanimi durumunda 80 yildan
az bir strede tiikenecegi soyle-
niyor [3]. Boyle bir durumda bir
yerden bir yere gitmeden once
dikkatlice dustinmek gerekecek.
Dogamiza c¢ok fazla zarar ver-
mis ve vermeye de devam eden
bu kaynagi kontrolli ve zarari-
ni en aza indirecek sekilde kullan-
may1 insanligin 6grenmesi gerekiyor.

DOGAL GAZ

Zarar1 en az olan fosil yakit
dogal gazdir. Giintimtizde pisir-
me, 1sS1nma ve elektrik i¢in yaygin
bir sekilde kullanilmasi bu bakim-
dan iyidir. Ne var ki dogal gaz da
diger fosil yakitlar gibi yenile-
nemez oldugundan tikenme
tehlikesiyle karsi karsityadir. Su
anki kullanimin devam etmesi
durumunda dogal gazin 60 yila
kadar bitecegi distuntliyor [1].

KAYNAKCA:

[1] Ordem, U. Diinya Uzerinde Yakin Zamanda Tiikenecek 10 Dogal Kaynak. https://beyinsizler.
net/dunya-uzerinde-yakir nda-tukenecek-10-dogal-kaynak/ (Erigim Tarihi: 2022)
[2] Meral, B. Su Kithg1 Kapida: Peki Diinya'da Su Gergekten Biter mi? https://www.mate-

matiksel.org/dunyada-temiz-su-kaynaklari-tukeniyor-mu/  (Erisim  Tarihi:  04.02.2022)
[3] Tiikenen ve Alternatif Dogal Kaynaklar. https: //www.cografya-
ci.gen.tr/tukenen-ve-alternatif-dogal-kaynaklar/ (Erigim Tarihi: 03.02.2022)
[4 T. C. Kalkinma Bakanhg. On Birinci Kalkinma Plam1 (2019-2023). Cev-

re ve Dogal Kaynaklarn Siirdirilebilir Yonetimi Calisma Grubu Raporu. Ankara. 2018.

[5] Tirkiye Su Zengini Bir Ulke mi? https:/www.wwf.org.tr/ne_yapiyoruz,/
ayak_izinin_azaltilmasi/su/turkiyesuzenginibirulkemi/ (Erigim Tarihi: 05.02.2022)
[6] Su Kalitesi ve Su Kirliligi. https: //sutema.org/gelecegin-su-
yu/su-Kkalitesi-ve-su-kirliligi.21.aspx (Erisim Tarihi: 06.02.2022)

pek diisiinmedigimiz kaynaklarimiz hakkindadir.
KOMUR

Ucuz ve ucuzlugundan dolay1 yaygin olarak
kullanilan kémuir, elektrik enerjisi tiretiminde
ve demir celik fabrikalarinda bolca kul-
lanilir. Konutlarimizi 1sitmak igin
de kullandigimiz komirin doga-
ya kars1 zarar1 da vardir maalesef
[3]. Kémiir kullaniminin, dogal
gaz kullaniomindaki artigtan
sonra azalmasi, verilen zarar
bakimindan dogamiz icgin
daha faydalidir. Belki bu
sayede ortalama 200 yil
sonra titkkenecegi 6n go-
rilen komir madenimi-
zin Omrind artirabiliriz [1].

SU
Su Tirkiye'nin de ge-
Ve i lecegi su kaynaklar1 baki-
hava gibi
kaynaklar mindan asir1 parlak degildir.
tiikkenmezler Bugiin kisi basina diisen su

kullanim miktar1 1519 met-
rekiip iken 2030 yilinda
tahminen 100 milyon niifu-
\ saulastigimizda bu say1 1100

lakin bu kaynaklarin

kirletilmesi sonucu in- %

| sanlarin yasantisi zorlagir, %
| tehlikeye girer. Su dongiisi,

suyumuzu temiz tutar fakat

| insanoglu her dongiide suyu | metrekiipe dusecek [5].
| daha da kirlettigi icin temiz su
| oram gitgide azalmaktadir [2]. Tikenme, kulla-

| Giiniimiizde 780 milyon insan;
| suicme yitkanma gibi temel
% _ihtiyaclarimi karsilamakta
%, gigcliik cekiyor [6].

nilamama gibi durumlar-
la kars: karsiya kalan daha
birgok kaynak (hava, ma-
denler, toprak vb.) mevcut
[1]. insanoglu, yani bizler,
her gecen giin bu kaynak-
lar1 bilingli veya bilingsiz
bir sekilde tiiketiyor ve
kirletiyoruz. Su an, heniiz
sikintida degilken, elimiz-
deki kaynaklarin kiymetini
bilip en verimli ve dikkat-
li sekilde kullanmaliyiz.
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The developing technology, industry, economy, and, by extension, the growing po-
pulation and changing consumption habits on Earth make it difficult for our natural re-

sources, which are used by close to 8 billion people today. On this probl
as “Sustainable Development” have emerged, conferences
conventions (Vienna Convention on the Protection of the Ozone Layer, 1985)

have been organized,

em, goals such
and
have been sig-

ned [4]. This article is also about our resources, which we don’'t think much about when using.

OIL

Oil, which requires a very long time to
be formed, is most often used in the
transport and energy sectors. A large
part of the oil reserves is located in
the Middle East. It is said that the
reserves located on Earth will be
consumed away in less than 80
years if they are used carelessly
[3]- In such a situation, it will be
necessary to think carefully be-
fore going from place to place.
Humanity needs to learn how to
use this resource, which has ca-
used a lot of damage to our nature
and continues to cause it, in a way that
is controlled and minimized its damage.

and steel factories.
tely, the coal we use to heat our
houses also has harm to na-
ture [3]. The fact that the use
of coal decreases after the
increase in the use of natu-
ral gas is more beneficial
for our nature in terms of
the damage caused. Per-
haps in this way, we can
increase the life of our
coal mine, which is predi-
cted to be exhausted after
an average of 200 years [1].

NATURAL GAS

Natural gas is the least har-
mful fossil fuel. Today, the com-
mon usage of it is for cooking, hea-
ting, and electricity is good in this
regard. However, natural gas, like

other fossil fuels, is facing the risk
of depletion because it is non-re-
newable. It is believed that if the
currentuse continues, natural gas
will run out for up to 60 years [1]. |

u

%

/ Resour- %
ces such as

water and air
are inexhaustib-
le, but as a result of
the pollution of these
resources, people’s lives
become difficult and endan-
gered. The water cycle keeps
our water clean, but the rate of
clean water is decreasing gra-
dually as mankind pollutes the
| water gradually with each cycle
\ '[2]. Today, 780 million peop-
% le have difficulty meeting
%, their basic needs such as
%, drinking water and
*.._ bathing.[6] .

i
f
f

RESOURCES:

[1] Ordem, U. 10 Natural Resources That Will Soon Be Exhausted on Earth. https: //beyinsizler.net/dunya-uzerinde-ya-
kin-zamanda-tuke d On: February 3, 2022)

[2] Meral, B. Water Scar 3 ‘ater Really Run Out on Earth? https: //www.matematiksel.org/
dunyada-temiz-su-kayn: -tukeniyor-mu/ (Accessed On: February 4, 2022)

[3] Depleted and Alternative Natural Resources.

https: //www.cografyaci.gen.tr/tukenen-ve-alternatif-dogal-kaynaklar/ (Accessed On: February 3, 2022)

[4] T. C. Ministry of Development. Eleventh Development Plan (2019-2023). Report of the Working Group on Sustainable
Management of the Environment and Natural Resources. Ankara. 2018.

[5] Is Turkey a Water-Rich Country?

https: //www.wwf.org.tr/ne_yapiyoruz/ayak_izinin_azaltilmasi/su/turkiyesuzenginibirulkemi/ (Accessed On: February
5,2022)

[6] Water Quality and Water Pollution.

https: //sutema.org/gelecegin-suyu/su-kalitesi-ve-su-kirliligi.21.aspx (Accessed On: February 6, 2022)
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Coal, which is cheap and widely used due
to its cheapness, is affluently used in the pro-
duction of electrical energy and iron
Unfortuna-

COAL

WATER

The future of Tur-
key is also not overly bright
in water resources. Today,
the amount of water use
per capita is 1519 cubic
meters, and in 2030, when
we reach an estimated po-
pulation of 100 million,
this number will decrease
to 1100 cubic meters [5].

There are many
more resources (air, mines,
soil, etc.) available that are
faced with such situations
as exhaustion, unavailabi-
lity. [1]. Mankind, in other
words, we, are consciously
or unconsciously consu-
ming and polluting these
resources every day. At the
moment, when we are not in
trouble yet, we should know
the value of the resources
we have and use them most
efficiently and carefully.
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COPLERIMIZi NASIL
AYIRMALIYIZ?

Enes Volkan SEL - Gazi Universitesi 2, Stmf Ogrencisi
Ulkemizde her vetigkin birey, ginde ortalama bir

buguk kilo ¢op firetivor, Uretilen bu atsklarn biiyilk bir kismim
geri donigtirilebilir atiklar olugturuyor. Geri dindgiim
aligkanhif gelecek nesiller ve dofamuain devamlilifn igin
btk bir inem arz etmektedir.

ik olarak tek kullammbk drinleri hayatimizdan
gikararak baslayabiliriz. Boylelikle evde olusan atik miktarim
azaltabiliriz. Tek kullamimbk {riniere birgok alternatif
bulunuyor. Ornefiin, plastik saklama pogetleri yerine saklama
kumasglan, plastik kaplann yerine cam kavanozlar, plastik
pipetierler yerine metal pipetler ¥a da bambu pipetler tercih
edilebilir. [1]

Dofava verdifimiz zaran azaltmay amaclayan
ckolojik drinler tek kullamimlik Oriinkere alternatif olarak
kullamlabilir. Kadin pedlerinden temizlik drinlerine, dig
firgasindan kahve filtresine bircok drinin ekolojik
alternatifleri bulunuyor,

Gopleri ayngturmada evde ilk yapmamz gereken
begli ayristirma metodunu uygulamak. Yani plastik ve
threvleri, kit ve karton, kompozit kutu ve ambalajlar, metal
ambalajlar ve pil felektrik drinleri geklinde. Bovielikle en
verimli aynstirma-metodunu  kullanmg olursunue, Ancak
bunu kullanmamz gart degil. Mutfaginedaki oop kutusuna ek
clarak ikinci bir ¢op kutusu satin alarak organik atiklanne
(cOpln akmasina, kokmasina sebep olan her tirld ¢op) ve
dinfgriralebilic atklanmz ikiye awrabilirsiniz. Organik
atiklar tuzla glirddGgn icin ve gevreye olan etkisinden dolay
bir-an dnce gdmilmes! va da metan gazi dretim tesislerine
gonderilmesi gerekivor[2Z]

Kaynafinda dogro ayngtinlmamig ya da toplama,
tasima gibi streclerde yapilan hatalar ek olarak bir ig glict ve
malivet clugturacaktir, Coplerimizi ne kadar dogru bir gekilde

ayingtinrsak geri donigimin nitelifi de bu oranda
artacakir. Ulkemizde geri doniisiim ldeal sevivenin ok
uzaginda, Ama bu copleri ayirmamak icin bir bahane degil.
Isveg'te 40 yil dnce %38 olan geri dénigim oramnin bugin
9699y astifn) duymmiug muydunuz 3]

Atk gopler hakkinda birgok caligma bulunmaktadir,
Bunlardan biri de Yegil Kumbara projesi. “Yaganabilir bir
gelecek icin gbpre defil, "Yegll Kumbarada® biriktirin®
slogamivla hareket eden bu projenin amac sirdirilebilir
ckonomi ve vasarulabilir bir gevredir. Tim belediveler
tarafindan uygulanabilir gekilde tasarlanan bu proje,
ayngtinimadan ¢ip konteynrlanna atilan ambalaj atiklan ve
geri dondgtirilebilir her tirld malzemenin kaynaginda
tasniflendirilmesi ve toplanmasindan ibarettir.[4]

Evimizde bu geri dbniigiim sirecini, atiklardan
saksilar, kutular, duvar sisleri yaparak daha heyecanh hale
getirebiliriz

Yukanda bahsedilenleri uygulayarak ardimizda
vaganabilir bir dlke ve gezegen irakabdliciz.

Kaynakga:
[1] Dnnrgiien Evele Baglar: Evdeki Cipler Masil ve Meve Gire Ayrigtinhir? Evae Gerd
Déniigglm bgan Yapmanee Gerelenler. https Vistelist.comcopler-nasil-
anrLirilir-evede-gon-donusumy” (Erigm Tarihic CROEI0ER)
[2] Evde gert dimigim, hiips Smedismcom,/@_seliselnevde-gen-

Wi GBI N P B m -~ T 2 Gdlad 30 (Erigim Tarihi

WAZE0ET)
[3] Sweden is aiming for zero waste. This means stepping up from recycling to
reusing. hilpg.osedonseclimate . sustaing bilitySwedigh- recyching-and-
beynn {Erisim wrihl : 10.02 2022)

4] Bvde geri diviigizm: Nereden baglamad. rasil ¥ pmab?

DEpE A www yeailis LoomAE S BTl BOnussiT - Meneed - sl - nasd
vapmall/ {Ersgim Tarihl: 09,02 2023)
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HOW SHOULD WE
SEPARATE OUR TRASH?

Enes Volkan SEL - Gazi University 2nd Year Student

In our country, every adult individual produces an average
of one and a half kilograms of garbage per day, A large part of these
wasles are recyclable wastes, The habit of recycling & of grem
importance for future generations and the continuity of our nature.
Firstly, we can start by removing dispasable products from oer lives.,
Thus, we can reduce the amount of waste generated at home. There
are many alternatives to disposable products, For example, storage
fabrics can be preferred instead of plastic storage bags, glass jars
instead of plastic containers, metal or bamboo straws instead of
plastic straws, [1]

Ecological products, which aim to reduce the damage we
do to nature, can be used as an alternative to disposable products,
There are ecological altermatives to many products from sanitary
napkins to cleaning products, from toothbrushes to coffee filters.
The: first thing we need to do at home in sorting garbage is to apply
the guintuple sorting method. In other words, In the form of plastic
and its alternatives, paper and cardboard, composite boxes and
packaging, metal packaging and bavtery  eleetrical products. In
this way, you will use the most efficient separation method,
Hawrewer, ¥ don't have to wse L ]'L:.' '|'.|1l|'|:]1.:.|$il.'lg a second bin in
additlon to the bin in your ktchen, you can divide your erganic
waste: (any kind of garbage that causes the garbage to run and smell)
and your recyclable waste. Since organic wastes decompose rapicdly
and have an impact on the ervironment, they must be burled as

SO0 s paessible or sent to methane gas production fcilities.[2]

Errars that are not correctly separated at the source or
rade in processes such as collection and transportation will create
an additional labor and cost. The more accuratcly we sort our
garbayge, the higher the quality of récycling will be. In our country,
recycling Is far from the ideal level, But this is not an excuse not to

separate the garbage. Have you heard that the recycling rate in
Sweden, which wis 38% 40 years ago, has exceeded D89 woday?[3]

There are many studies on waste garbage. One of them 1s
the Green Mnnqlhm: pmjcr.t. The aim of this pr\uj{:l:l, which acts
with the shogan “Save in the 'Green Piggy Bank', not in the garbage,
for a livable future® is a sustainable economy and a livable
environment. This project, designed to be applicable by all
municipalities, consists of sorting and cellecting packaging wastes
amatl all kinglsof rﬂL}\:;I:lhlu muberiaks ok the souree, which are thrown
nto garbage containers without being separated.[4]

We can make this recycling process more exciting at
harme by making pots, bosces, wall decorations from waste,
by applying the above, we can leave behind a livable country and

planet

RESOURCES

[1] Démibgion Bode Ragbar Evdidd Cépler Masd we Bige Gine Ayrghindir? Bede Gurd

Do lgin Yaperare Gereloenler. buips VBl com fuplernasil =yristiliscede

eri-d et e of Acvess: 1902 2052)

[2] Evde geri déndgam. hirps:medium.com/ & selinselo evde-ger|-
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PLASTIK SALGINI:

COViD-19 PANDEMiSi NEDENIYLE ARTAN PLASTIK ATIKLAR

ipek KARTALOGLU - Ankara Universitesi 1. Sinif Ogrencisi

Diinya, 2019'un aralik ayindan bu yana
Kovid-19 pandemisiyle bas etmekte. Baslarda
saglik krizi olarak goriinen Kovid-19 salgini, hizla
ekonomik, sosyal ve cevresel bir tehdide dontis-
miigtiir. Ulkeler viriisiin en basta halk sagligina
olan etkilerini sonrasinda ekonomik ve sosyal et-
kilerini yakindan takip ettiler fakat Kovid-19'un
cevre tzerindeki etkileri biiyik ol¢tide goz ardi
edildi. Pandeminin ilk zamanlarinda dogaya etki-
si hava kirliliginden arinmig bir gékytzii, karbon
emisyonlarindaki azalma ve doganin iyilestiril-
mesi seklindeydi fakat gézlerden kagan bir nokta
olarak “Plastik Salgin1”, hizla ve sessizce yayilma-
ya bagladu.

Pandemi siirecinde cevre sorunlari dev-
let kurumlari, bilim camiasi ve genel halktan gi-
derek daha az ilgi gébrmektedir. Cogu tilke viriisiin
yayilmasini 6nlemek i¢in alinmasi gereken tedbir-
lere odaklanirken, viriisiin cevre tizerindeki et-
kilerini g6z ardi etti. Bircok tilkede plastik catal,
bicak, poset ve tek kullanimlik diger plastik mal-
zemelerin kullanimina dair yasaklar; atik plastigi
azaltmaya yonelik 6nlemler Kovid-19 salgini si-
rasinda sekteye ugradi. Ayrica salgin siirecinde
stipermarketlerde aligverisle ilgili giivenlik endi-
seleri, tiiketicilerin ve saticilarin plastik kaplarda
paketlenmis taze gidalar: gida kontaminasyonu-
nu*1 6nlemek ve raf émriint uzatmak icin tek kul-
lanimlik gida ambalaji kullanimini tercih etmesi-
ne yol acti [1]. Plastik kirliligini azaltmak i¢in uzun
stiredir devam eden kiiresel mticadele durdu. Y6-
netilmeyen plastik atiklar, dogal ekosistemler ve
insan saglig1 tzerindeki etkileri nedeniyle endise
verici bir hale geldi.

Plastik drtnler (Polietilen tereftalat
(PET), Polyamid (Nylon), Polivinil kloriir (PVC),
Poliviniliden klorir (PVDC) (Saran)), Kovid-19
salgin1 boyunca insanlari salgindan koruma-
da biiytk bir rol oynadi. Maskeler, eldivenler ve
dezenfektan siseleri gibi plastiklerden yapilan
materyaller pandemi siirecinde en ¢ok aranan
drinler oldu. Virisiin bulagmasini énlemek ic¢in
tibbi maske ve eldiven gibi kisisel koruyucu ekip-
manlarin, saglik calisanlar1 ve sonrasinda va-
tandaglar tarafindan kullanilmasi zorunlu hale
getirildi. Kisisel koruyucu ekipmanlarina artan
ilgi tek kullanimlik plastiklere olan ilgiyi de be-
raberinde getirdi. Ornegin, diinya ¢apinda Ko-
vid-19’dan korunmak i¢in kullanilan materyalle-
rin dagilimi tahmini olarak aylik 129 milyar yiiz
maskesi ve 65 milyar eldivendir. Bu nedenle, her
gliin milyonlarca ytiz maskesi uretilmis, kulla-
nilmig ve ¢ope atilmistir. Fakat ¢cogu durumda
bu plastik koruyucular ve bos el dezenfektani

siseleri, belediye kati atiklarindaki organik kati
atiklarla birlikte ayristirilmadan artik haline ge-
lir. N95 maskeleri, polipropilen (PP) ve polietilen
tereftalat (PET) gibi plastiklerden yapilir. Benzer
sekilde, cerrahi eldivenler ve maskeler, genel-
likle polietilen (PE), polipropilen (PP) ve polieti-
len tereftalat (PET) gibi diger polimerleri iceren
malzemelerden (6rnegin, spunbond meltblown
spunbond) yapilir. Bu tir maskelerde bulunan
plastikler daha kii¢iik parc¢alara ayrildiginda mik-
roplastikler meydana gelecektir. Polimer tipi,
sekli ve boyutuyla baglantili olarak plastik atik-
larinin kalicilig1 ve yayilimi; canlilarda i¢ asinma
ve tikanma gibi fiziksel etkilere neden olabilecegi
icin biyolojik cesitlilige ciddi tehditler olusturdu-
gu bilinmektedir. Bu kiigiik plastik parcalarinin
dogaya yayilmasi durumunda uzun vadede cevre-
ye ve canlilara zarar vermesi kacinilmaz olacaktir

Pandemi ayni zamanda ciddi oranda tibbi
atiklara neden oldu. Arastirmalara gore atikla-
rin %87,4'intn bireysel kullanimdan ziyade has-
tanelerden geldigini 6ne strildd. Kisisel koru-
yucu ekipmanlarin kullanimi, verilerin yalnizca
%7,6'sina katkida bulunurken, paketleme ve test
kitleri sirastyla %4,7’sini ve %0,3'int olusturdu
[2]. SARS-COV-2 virtstinin kalicilig1 ve yiiksek
bulasicilig1 nedeniyle, bircok tlke biitiin hastane
atiklarini bulagici madde olarak siniflandirmak-
tadir. Bu atiklarin ytiiksek sicakliklarda yakilma-
s1, sterilize edilmesi ve ardindan kalan killerinin
copliklere atilmasi gerekmektedir. Cogunlukla
plastikten yapilan tibbi atiklarin kontrolsiz ya-
kilmasi, sera gazi salinimina neden olmaktadir.
Buna ek olarak agir metaller, dioksinler, PCB’ler
ve furanlar gibi diger potansiyel olarak tehlikeli
bilegiklerin salinimina neden oldugundan tav-
siye edilmez [1]. Baz: tilkeler tibbi atiklar1 uygun
sekilde islemek icin alternatif yollara yonelirken
daha az ekonomik ve atik yonetimi kaynaklarina
sahip olan tlkeler, salgin kosullarina uygun ol-
mayan yonetim stratejilerini uygulamak zorunda
kaldilar. Bu durum cevre ve insan saglig1 tizerinde
olumsuz etkilere neden olmaktadir.


FreeText
5


Yetersiz plastik atik yonetimi gelecekte,
toprak ve su ekosistemlerinde endige verici bir
plastik birikimine neden olacaktir. Arastirmalar,
Kovid-19 salgini stirecinde 25.900 ton agirligin-
daki plastik atigin okyanusa sizdigini ve pande-
minin baslangicindan bu yana 193 tlkenin tahmi-
ni 8,4 milyon ton plastik atik tretildigini ortaya
cikardl. Dogaya atilan plastikler okyanusta uzun
mesafeler boyunca tasinabilir, deniz ekosistemi-
ne zarar verebilir ve deniz canlilarinin élimiine
neden olabilir. Hollanda'nin Leiden kentinde bir
kanal temizligi sirasinda karsilasilan, tibbi eldi-
vene sikisan balik ve Brezilya'da 6li bir Macellan
pengueninin midesinde bir PFF-2 koruyucu mas-
ke bulunmasi baglica érneklerdendir. Bilim adam-
lari, 21. ylizyilin sonuna kadar pandemi ile iligkili
neredeyse tiim plastiklerin ya deniz yataklarini ya
da kumsallar: kirletecegini tahmin ediyor [2].

Kovid-19 Pandemisi Sonrasi Plastik Kirliligini
Azaltmak I¢in Neler Yapilabilir?

Kovid-19 pandemisinin yayilmasini azalt-
mak icin hitkiimetler ve saglik ¢aliganlari tarafin-
dan alinan 6nemler, plastik atiklara karsi verilen
micadeleye oldukca zarar verdi. Plastiklerden,
cevreye ve ekosistemlere zarar vermeden fayda-
lanmak istiyorsak, onlar1 nasil yonetecegimizi iyi
bilmemiz gerekiyor. Devletlerin, salginin olum-
suz sonuclarini asgari diizeye indirebilmesi icin
salgin sirasinda alinan 6nlemleri yeniden diistin-
mesi gerekir. Patojen bulagma riskinin ve plastik
atik dretiminin artmas! nedeniyle atik yonetimi
Ozellikle pandemi sirasinda olduk¢a Onemlidir.
Atiklarin sagliksiz yonetimi, insan saghigi ve cev-
re lizerinde ongorillemeyen “zincirleme” etkilere
yol acabilir [3]. Bu nedenle, tek kullanimlik tibbi
eldivenlerin, cerrahi maskelerin, cerrahi giysile-
rin, yiiz siperlerinin ve onliiklerin giivenli bir se-
kilde tasinmasi ve nihai olarak bertaraf edilmesi
gerekmektedir. Mevcut tesislerin kapasitesini en
ist diizeye cikartarak, kontrol edilemeyen atik
tretimi yonetilmelidir. Biyomedikal ve tibbi atik-
larin etkin yonetimi: uygun tanimlama, toplama,
ayirma, depolama, tasima, isleme ve bertaraf et-
menin yani sira atik yonetimi ile ilgilenen iscile-
rin korunmasi ve egitimi gibi 6nemli noktalar1 da
icermesi gerekmektedir. Ayrica cerrahi onliikler
genellikle ya tek kullanimlik ya da tekrar kulla-
nilabilir malzemelerden yapilir. Amerika Birlesik
Devletleri FDA*2 tarafindan tavsiye edildigi ize-
re; saghk calisanlari, tek kullanimlik kisisel ko-
ruyucu ekipmanlar yerine yeniden kullanilabilir
cerrahi onlitklerin kullanimina yénelebilir [4]. Ek
olarak, saglik calisanlari ve saglik hizmeti veren
kuruluslar tarafindan hastalar i¢in uzun sire-
li kisisel koruyucu ekipmanlarin kullanimi ter-
cih edilebilir. Ayrica kullanilmig kisisel koruyucu
ekipmanlar, iyi etiketlenmis tibbi atik kutularina
uygun sekilde atilmali ve ardindan biyolojik tehli-
keli atiklar uygun tesislerde geri dontstiirtlmeli-
dir.

*1 Kontaminasyon, tip dilinde radyoaktif madde-
lerin bir yere bulagmasi anlamina gelir.

*2 FDA, Amerika Birlesik Devletleri Saglik Bakan-
Iigina bagl; gida, diyet eklentileri, ilag, biyolojik
medikal trtnler, kan trtnleri, medikal araclar,
radyasyon yayan aletler, veteriner aletleri ve koz-
metiklerden sorumlu biirodur.

Kaynakca:
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Walkerc, Armando C. Duarteb, Wei Ouyangd, Da-
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plastic pollution due to COVID-19 pandemic: Chal-
lenges and recommendations. Chemical Enginee-
ring Journal Volume 405, 1 February 2021, 126683.
[2] About 26,000 tonnes of plastic Covid was-
te pollutes world’s oceans, Guardian News, htt-
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THE PLASTIC EPIDEMIC:

INCREASED PLASTIC WASTE DUE TO THE COVID-I9 PANDEMIC

ipek KARTALOGLU - Ankara University Ist Year Student

The world has been coping with the CO-
VID-19 pandemic since December 2019. The CO-
VID-19 pandemic, which initially appeared as a
health crisis, has rapidly turned into an econo-
mic, social, and environmental threat. Countries
have closely pursued the effects of the virus on
public health in the first place and continued with
economic and social impacts but the effects of
COVID-19 on the environment have largely been
ignored. In the early days of the pandemic, the
impact on nature was a sky free from air pollu-
tion, reduction in carbon emissions, and impro-
vement of nature but as an unnoticeable point,
“The Plastic Epidemic”, has rapidly and silently
started spreading.

Environmental issues in the pandemic
process are receiving less and less attention from
government agencies, the scientific community,
and the general public. Most countries focused on
the precautions that needed to be taken to pre-
vent the spread of the virus, but they ignored the
effects of the virus on the environment. In many
countries, bans on the use of plastic forks, kni-
ves, bags, and other single-use plastic materials;
precautions on reducing plastic waste were dis-
rupted during the COVID-19 pandemic. Also, the
safety concerns about shopping in supermarkets
during the epidemic process led the consumers
and vendors to prefer the use of disposable food
packaging over fresh food packaged in plastic
containers to prevent food contamination*1 and
extend shelf life. The long-standing global fight to
reduce plastic pollution has stopped. Unmanaged
plastic waste has become a concern due to its ef-
fects on natural ecosystems and human health.

Plastics (polyethylene terephthalate
(PET), polyamide (Nylon), polyvinyl chloride (PVC)
and polyvinylidene chloride (PVDC) (Saran) pla-
yed a major role in protecting people from the
epidemic during the COVID-19 epidemic. Mate-
rials made of plastics such as masks, gloves, and
disinfectant bottles have become the most sou-
ght-after products during the pandemic process.
To prevent transmission of the virus, the use of
personal protective equipment, such as medical
masks and gloves, has become obligatory for he-
alth workers and followed by citizens. The incre-
asing interest in personal protective equipment
has also brought along an interest in disposable
plastics. For example, the distribution of mate-
rials used for protection against Covid-19 worl-
dwide is approximative 129 billion face masks and
65 billion gloves per month. Therefore, millions of
face masks are manufactured, used, and trashed
every day. But in most cases, these plastic preser-

vatives and empty hand sanitizer bottles beco-
me residual without being decomposed together
with organic solid waste in municipal solid was-
te. N95 masks are made of plastics such as pol-
ypropylene (PP) and Polyethylene terephthalate
(PET). Similarly, surgical gloves and masks are
usually made of materials (for example spunbond,
meltblown spunbond) including polymers such as
polyethylene (PE), polypropylene (PP), polyethy-
lene terephthalate (PET). Microplastics will occur
when the plastics contained in such masks are
broken down into smaller pieces. It is known that
the permanence and spread of plastic waste ba-
sed on the type, shape, and size of the polymer
poses serious threats to biodiversity since it can
cause physical effects such as internal wear and
blockage in living creatures. If these small pieces
of plastic spread to nature, it will be inevitable
that they will harm the environment and living
creatures in the long term [1].

The pandemic also caused a serious
amount of medical waste. According to studies, it
was asserted that 87.4% of the waste comes from
hospitals rather than individual use. The use of
personal protective equipment contributed only
7.6% of the data, while packaging and test kits
constituted 4.7% and 0.3%, respectively [2]. Due
to the permanence and high infectiousness of
the SARS-COV-2 virus, many countries classify
all hospital waste as infectious. These wastes
should be burned at high temperatures, steri-
lized, and then their remaining ashes should be
trashed in landfills. Uncontrolled burning of me-
dical waste, mostly made of plastic, leads to the
release of greenhouse gases. In addition, it is not
recommended since it causes the release of other
potentially dangerous compounds, such as heavy
metals, dioxins, PCBs, and furans [1]. While some
countries have followed new alternative paths to
process medical waste appropriately, countries
with less economic and waste management re-
sources have been forced to implement manage-
ment strategies that are not appropriate for epi-
demic conditions. This situation causes negative
effects on the environment and human health.
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Insufficient plastic waste management
will lead to an alarming accumulation of plastic in
soil and water ecosystems in the future. Resear-
ch has revealed that 25,900 tons of plastic waste
have leaked into the ocean during the COVID-19
pandemic process, approximative 8.4 million tons
of plastic waste have been produced in 193 count-
ries since the beginning of the pandemic. Plas-
tics thrown into nature can be transported over
long distances in the ocean, damaging the marine
ecosystem and causing the death of marine crea-
tures. A fish stuck in a medical glove encountered
during a canal cleaning in Leiden, the Netherlan-
ds and the presence of a PFF-2 protective mask on
the stomach of a dead Magellanic penguin in Bra-
zil are one of the main examples. Scientists pre-
dict that by the end of the 21st century, almost all
plastics associated with the pandemic will pollute
either seabeds or beaches [2].

What can be done to reduce plastic pollution
after the COVID-19 pandemic?

The precautions taken by governments
and health workers to reduce the spread of the
COVID-19 pandemic have been very damaging
to the fight against plastic waste. If we want to
benefit from plastics without harming the envi-
ronment and ecosystems, we need to know how
to manage them well. If states want to minimize
the negative consequences of the epidemic, they
need to rethink the precautions taken during the
epidemic. Waste management is very important,
especially during the pandemic, due to the inc-
reased risk of pathogen transmission and plas-
tic waste production. Unhealthy management of
waste can lead to unpredictable “chain” effects
on human health and the environment [3]. There-
fore, it is necessary to safely transport and ulti-
mately annihilate disposable medical gloves, sur-
gical masks, surgical clothing, face shields, and
gowns. Uncontrolled waste production should be
managed by maximizing the capacity of existing
facilities. Effective management of biomedical
and medical waste should include appropria-
te identification, collection, separation, storage,
transportation, processing, and annihilation as
well as important points such as the protection
and training of workers interested in waste ma-
nagement. In addition, surgical gowns are usually
made of either disposable or reusable materials.
As recommended by the United States FDA*2;
healthcare workers may turn to the use of reu-
sable surgical gowns instead of disposable per-
sonal protective equipment [4]. In addition, the
use of long-term personal protective equipment
for patients by health workers and health care
organizations may be preferable. For good mea-
sure, used personal protective equipment should
be properly disposed of in well-labeled medical
waste bins, and then biohazard waste should be
recycled at appropriate facilities.

*1 Contamination, in medical parlance, means the
transmission of radioactive substances to a place.

*2 The FDA is the bureau responsible for food,
dietary supplements, pharmaceuticals, biological
medical products, blood products, medical inst-
ruments, radiation-emitting instruments, veteri-
nary instruments, and cosmetics under the Uni-
ted States Department of Health.
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Nilay Deniz CAMKESE - Ankara Universitesi 1. Smif Ogrencisi

SOGUK SAVAS DONEMINDE ABD ILE SSCB ARASINDA
YASANAN U2AY REKABETINDE YOK OLAN BIR HAYAT:

Wadimir Koemaroe

Vladimir Komarov, Sovyetlerin 4 Ekim 1957de Sput-
nik-1 adli ilk yapay uyduyu uzaya firlatmasiyla baslayip 1975 yilin-
da ABD ve SSCB arasindaki gerilimin azalmasiyla Apollo-Soyuz is

birligiyle sembolik olarak biten uzay yarisinin ilk kurbamidir [1]. T A—

Sovyetlere ait, diinyanin ilk ¢ok insanl uzay araci olan Voskhod-T'in (1964) 3 kisiden olusan miirettebatinin pi-
lotu olarak adini tarihe yazan Vladimir Komarov [2], Sovyetler Birligi lideri Brejnev'in istegi tizerine Komiinist Devri-
mi'nin 50. yi1l doniimiinde, icinde bulunduklar1 uzay yariginda bir Sovyet zaferi kazanmak adina 1967'de Baykonur Uzay
Ussirnden kalkacak olan “Soyuz-1" adli uzay aracina pilot olarak gorevlendirildi. Komarov bu aracin tek miirettebatiydi.

Sovyetlerin planina gore 23 Nisan 1967 yilinda Soyuz-1 Albay Vladimir Komarov ile birlikte uzaya firlatilacak,
ardindan Soyuz-2 adh arag firlatilacakti. Uzayda iki ara¢ yanasacak ve Komarov uzay ylriiytlisi yaparak bir meslektasty-
la yer degistirip Soyuz-2'ye gececek ve diinyaya donecekti. Planin ilk kismi basariyla tamamlanmisti; Soyuz-1, Komarov
ile birlikte tisten ayrilmist: ama bir sorun vardi. Daha 6nceki uzay projelerinin aksine Soyuz-1in ucus testleri yapilma-
mist1 ve Vladimir Komarov'un bundan haberi vardi. Aralarinda Yuri Gagarin ve bazi kidemli teknisyenlerin de bulun-
dugu bir grup, Soyuz-T'de 203 tane yapisal sorun oldugunu tespit ettiler fakat siyasiler i¢in ABD ile olan uzay yariginin
hala devam ettigi bu donemde ucusu iptal etmek gibi bir segenek s6z konusu bile degildi [3]. Komarov da bunu ¢ok iyi
biliyordu ve eger bu ucusu kabul etmezse onun yerine yedek pilot olan Yuri Gagarinin génderilecegini de biliyordu.
Komarov'un KGB Ajani Venyamin Russayev ile olan konugmasinda kendisinin gérevi kabul etmemesi durumunda yerine
Gagarin’i getireceklerini ve onu gondereceklerini belirtmis ve “Bu ucustan geri donmeyecegim.” [4] demistir. Komarov,
Gagarin’in 6lmesine izin vermedi ve 23 Nisan 1967'de Soyuz-1 ile birlikte uzaya firlatildi. Sorunlar, Soyuz-1 diinya yo-
riingesinde donmeye basladiginda basladi. Giines panelleri agilmadi, gii¢ sorunu yasandi ve navigasyon zorluk c¢ikardi.
Bu nedenle Komarov'un geri getirilmesine karar verildi fakat Soyuz-2'de de ayni sorunlar oldugu i¢in Soyuz-2 firlatil-
madi. Komarov ciddi sorunlari olan Soyuz-1 ile bag basaydu. ilk basta bir siiriikleme olugu agmay1 bagaran Komarov'un
daha sonra basing sensoriiniin bozulmas: nedeniyle ana parasiiti agilmadi ve kacinilmaz son yasandi. Ara¢ sabah 7de
Orenburg yakinlarinda bir tarlaya diismiisti. Yerel hava kuvvetleri komutani, Brejnevie 6gle saatlerinde Komarov'un
oldtigint bildirdi ve diinya 7 saat sonra TASS (SSCBnin o donemki resmi haber ajansi) tarafindan bilgilendirildi [5].

ABD Ulusal Giivenlik Ajansimna goére Komarov,
parasiitii agmay!r denemeden Once esiyle ¢cok sakin bir
sekilde vedalasti, Rus yetkililere de agir hakaretler etti.
Telsiz konusmalarindan sonra Komarov kapsiilden ayril-
di. Once ana parasiitii agmay1 denedi, parasiitii agilmadi.
Sonra ikinci parasiitii denedi fakat o da tizerine dolandu.
Komarov yere indiginde viicudu taninmayacak haldey-
di. Kazadan sadece yontulmus bir topuk kemigi kurtul-
du. Oliimiinden sonra Sovyet Kahramanhk Madalyasi ve
Lenin Nisani ile ikiser kez taltif edildi. Ayrica, su an Ay
ylizeyinde Komarov'un da admin oldugu hayati kay-
beden astronotlar1 anma plaketi bulunmaktadir. Vladi-
mir Komarov'un killeri buytik bir térenle Kremlin Du-
varrna, diger Sovyet biytklerinin yanimna gomildi [6].

Vladimir Komarov'un cenazesi
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[1]SpaceRaceTimeline.https: //www.rmg.co.uk /stories /topics /space-race-timeline (Erisim Tarihi:26.01.2022)
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A LIFE DISAPPEARED BY THE SPACE RIVALRY BETWEEN THE
UNITED STATES AND THE USSR DURING THE COLD WAR:

Wadimir Koemaroe

Vladimir Komarov is the first victim of the spa-
ce race, which began with the Soviet launch of the first artifi-
cial satellite Sputnik-1 into space on October 4, 1957, and sym-
bolically ended with the Apollo-Soyuz cooperation in 1975, as

tensions between the United States and the USSR decayed [1]. Yuri Gagarin and Komarov

Vladimir Komarov, who went down in history as a pilot of the World’s first manned spacecraft Vos-
khod-1 (1964) which belonged to the Soviets and had a crew of 3 people [2], was tasked with being the pi-
lot of the spacecraft “Soyuz-1", which was to take off from the Baikonur Space Base in 1967 to win a Soviet vi-
ctory in the space race in which they were located at the request of the leader of the Soviet Union Brezhnev
in the 50th anniversary of the Communist Revolution. Komarov was the only crew member of this vehicle.

According to the Soviet plan, on April 23, 1967, Soyuz-1 was to be launched into space together with Colonel
Vladimir Komarov, and then the Soyuz-2 vehicle was to be launched. Two vehicles would dock in space, and Komarov
would take a spacewalk, swap places with a colleague, switch to Soyuz-2, and return to Earth. The first part of the plan
was successfully completed. Soyuz-1, together with Komarov, had left the base, but there was a problem. Unlike pre-
vious space projects, flight tests of Soyuz-1 had not been conducted, and Vladimir Komarov knew about it. A group of
people, including Yuri Gagarin and some senior technicians, found that there were 203 structural problems on Soyuz-1,
but for politicians, there was no such option as canceling the flight during this period, when the space race with the
United States was still ongoing [3]. Komarov also knew this very well, and he also knew that if he did not agree to this
flight, Yuri Gagarin, a reserve pilot, would be sent instead of him. In Komarov’s conversation with KGB Agent Venyamin
Russayev, he stated that if he did not accept the post, they would replace him with Gagarin and send him away and
said: “I will not be returning from this flight” [4]. Komarov did not let Gagarin die, and on April 23, 1967, he was laun-
ched into space together with Soyuz-1. The problems began when Soyuz-1 began to orbit around the earth. The solar
panels did not turn on, there was a power problem, and navigation created trouble. Therefore, it was decided to return
Komarov, but because there were the same problems with Soyuz-2, Soyuz-2 was not launched. Komarov was alone
with Soyuz-1, which had serious problems. Komarov managed to open a drag gutter at first, but his main parachute
did not open later due to the deterioration of the pressure sensor, and the inevitable end happened. The vehicle had
crashed into a field near Orenburg at 7 a.m. . The commander of the local air force informed Brezhnev that Komarov
had died at noon, and the world was informed by TASS (the USSR’s official news agency at that time) 7 hours later [5].

According to the US National Security Agen-
cy, Komarov sleepily said goodbye to his wife before tr-
ying to open the parachute, he also heftily insulted the
Russian authorities. After radio conversations, Komarov
left the capsule. First, he tried to open the main parac-
hute, his parachute did not open. Then he tried the se-
cond parachute, but it got entangled in him. When Koma-
rov landed, his body was unrecognizable. Only a chipped
heel bone was what is left from the accident. He was
posthumously awarded the Soviet Heroism Medal and
the Order of Lenin twice. In addition, there is a memorial
plaque for the astronauts who lost their lives, which also
has Komarov’s name on the lunar surface right now. The
ashes of Vladimir Komarov were buried with great cere-
mony on the Kremlin Wall, next to other Soviet elders [6].

The Funeral of Vladimir Komarov
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PANSUMAN OLARAK
- KULLANILABILEN
ANTIBAKTERIYEL HiDROJELLER

Sercan AYDIN - Ankara Universitesi 1. Sinif Ogrencisi

Deri, insan viicudun en genig organidir ve ilk savunma hattidir, birgok zararli patojenin viicudumuza girmesini
engeller. Yaralanmalarla cildin biitiinliigii bozuldugunda, orijinal birincil savunma mekanizmasi zarar gortr ve yarali cilt
uzerinde ek korumaya ¢ok ihtiya¢ duyulur.[1],[2] Ge¢miste yara tedavisi i¢in degisik dogal ve sentetik bandajlar, hidrofil
pamuk, sarg1 bezi ve gazh bez gibi geleneksel yara ortiileri kullanilmaktaydi. Bu Ortiilerin 6ncelikli istenen iglevi yara
ekstidasinin*1 buharlagsmasina yardim edecek sekilde yarayr kurutarak bakterilerin yara ortaminda cogalmasini
engellemekti.[3] Modern tibbin gelismesiyle beraber giintimiizde yara ¢evresinde olusturulan 1k ve nemli bir ortamin
daha hizli ve etkili bir yara iyilegmesi sagladig1 anlagilmigtir. Modern tipta etkili yara tedavisi, yara ¢evresinde nemli ve
steril bir ortam olusturulmasina dayanmaktadir. Dengelenmis neme sahip ortam, hiicresel biiytimeyi kolaylastirdig: gibi
kolajen tretimini de artirmaktadir. Bu nedenle etkin yara tedavisi amaciyla modern yara ortiileri, epitel hiicrelerin
bagimsiz hareket etmesine izin veren uygun kosullar: saglamak {izere tasarlanmaktadir. Buna ek olarak, ideal yara
ortlisit hastaya en az rahatsizlik vererek en kisa stirede yara iyilesmesini gerceklestirmek icin, hiicre ve dokularin
rejenerasyonuna olanak saglayacak sekilde etkin oksijen sirkilasyonuna da izin vermelidir. Bu optimum kosullara
ulagabilmek icin modern ve kullanigh yara ortiileri gelistirilmektedir. Aym zamanda yara tiplerinin cesitliligi yara
ortilerinin de ¢esitliligini artirmistir.

Modern tip teknolojisi mevcut sorunlar1 c¢ozebilecek yeni fonksiyonel pansuman malzemeleri tizerinde
caligmaktadir.[4] Bu amacla, elektrospun nanofiber, gézenekli kopikler, biyouyumlu membranlar ve fonksiyonel
hidrojeller dahil olmak {izere yara iyilesmesi icin cesitli biyomalzemeler iretilmekte ve kullanilmaktadir.[5] Bu
malzemeler arasinda hidrojeller; dogal gézenekli yapilar: ve yiiksek su igerigi, kani1 emebilmesi ve mikroorganizmalara
kars1 bir bariyer gorevi gorebildigi icin diger materyallere gére daha fazla dikkat cekmektedir.[6] Hidrojeller yapilarinda
su iceren hidrofilik polimerlerin ¢ boyutlu aglaridir. Hidrofilik polimerlerle ¢apraz baglanmig polisakkarit, jelatin,
polietilenoksit, polivinilalkol, veya polimetakrilat gibi polimerlerden meydana gelmektedir. Bu yara ortileri, yiiksek
emilim kapasitesine sahiptir ve yara yilizeyine yapismazlar. Ayrica, yapilan arastirmalar hidrojel pansumanlarin bir
dereceye kadar hastalarda agrinin azalmasini sagladigini géstermistir.

Hidrojeller, bu 6zelliklerine ek olarak nemli yapist sayesinde yaranin 1sisin1 ayarlayarak kasinti ve yanmalari giderir.
Glinimiizde siklikla kullanilan yaprak formdaki hidrojeller, uygun ve ekonomik yara oOrtiisii ¢zelliklerinin ¢oguna
sahiptir. Ayrica bu yaprak seklindeki ince tabakalar elverigli yapilarindan dolayr yaraya uygun olarak kesilip
hazirlanabilirler.[7] Hidrojellerin 6nemli bir diger avantajiysa kolay sekil almalari ve yara yiizeyinden kolayca
temizlenmeleridir. Hidrojel ortiilerle, yara ytizeyine lokal olarak ila¢ uygulanabilmekte ve jelin ¢capraz baglanma derecesi
kontrol edilerek ilacin yara bélgesine uygun difiizyonu saglanabilmektedir. Enjekte edilebilir hidrojeller, yara bolgelerini
tamamen doldurma, biyoaktif molekdili kapsiilleme ve yaralara yapigsma vb. gibi bir¢ok benzersiz 6zellige sahiptir.
Ozellikle kitosan, jelatin, hiyaliironik asit ve bunlarin tiirevleri gibi dogal polimerlere sahip enjekte edilebilir hidrojeller
en fonksiyonel alternatif pansumanlara 6rnek gosterilebilir. Buna ek olarak, hiyaliironik asit, toksik olmayan, biyolojik
olarak parcalanabilen ve biyolojik olarak uyumlu bir dogal polimer olarak, biyomedikal alanlar icin enjekte edilebilir
hidrojellerin yapiminda kullanilma potansiyeline sahiptir fakat doku rejenerasyonunu ve yara iyilesmesini hizlandirmak
icin islevsel degildir.[8]

Elektriksel olarak iletken polimerlerin; hiicre kaynasmasini, cogalmasini, gogiinti ve bunlara ek olarak elektriksel
olarak uyarilabilir htcrelerin farklilagsmasina yardim etmesi dahil hicresel aktiviteleri diizenleyebilecekleri
kamtlanmigtir. Ayrica deri, elektrik sinyaline duyarl bir doku tiridir ve 2,6 mS/cm ile 1 x 10-4 mS/cm arasinda
iletkenlik degerlerine sahiptir.[9] Bu nedenle, iletkenlige sahip yeni fonksiyonel yara ortiisii materyali tasarlamak, yara
iyilesme sirecini daha da hizlandiracaktir. Ayrica, reaktif oksijen tiirleri (ROS), hiicresel metabolizmanin bir tir yan
drinidir; bu, yiksek konsantrasyonda ROS'un hiicresel oksidan/antioksidan dengesini bozabilecegi ve cilt hasar
gordiigiinde insan hiicrelerini ciddi sekilde yaralayabilecegi anlamina gelir.

Yara bolgesinde harici mikroorganizma enfeksiyonundan kacinmak, yeni pansuman malzemelerinin 6n sarti olarak
kabul edilir. ik olarak, enjekte edilebilir hidrojel yaralara yapisabilir ve mikroorganizmalara direnmek icin bir bariyer
gorevi gorebilir ve pansuman malzemesinin iyi bir antibakteriyel performansa sahip olmasi biyik O6lcide
beklenmektedir. Bu konuyla ilgili olarak arastirmacilar, yara Ortilerine antibakteriyel maddeler ekleyerek veya
dogrudan dogal antibakteriyel aktiviteye sahip malzemeleri kullanarak yara ortiileri tasarladilar. Ayrica, bakteriyel
enfeksiyon siklikla yara iyilesmesinin erken evresinde meydana gelir ve yara Ortlisiiniin yani pansumanin,
inflamatuar[*2] fazda harici bakterileri 6ldiirmesi 6nemlidir.[10] Hidrojellerden salinan antibiyotikler, yara iyilegsmesinin
erken doneminde mikroorganizmalar1 kolayca etkisiz hale getirebilir. Bir tiir genig spektrumlu antibiyotik olarak
amoksisilin, oldukga etkili antibakteriyel 6zellige sahiptir ve saglik alaninda uzun yillardir kullanilmaktadir.
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Bu caligmada, yara iyilesmesi icin istenen ¢ok islevli 6zelliklere
sahip, oksitlenmis hyaliironik asit-greft-anilin tetramer (OHA-AT)
bazli bir dizi biyolojik olarak parcalanabilir, enjekte edilebilir iletken
antioksidan hidrojel yara oOrttst tasarlanmigtir (Sekil 1), ve bu tir
antibakteriyel elektroaktif hidrojel pansuman, bir cilt kusur modelinde
in vivo[*3] yara iyilesme sirecini Onemli Olcliide tesvik etme
potansiyeli gosterdi. OHA-AT c¢ozeltisi ve CEC ¢ozeltisinin filolojik
durumda Schiff baz[*4] bag1 olusumu ile karigtirilmasiyla hidrojeller
hazirlanmigtir.  Hidrojellerin ~ kimyasal yapisi, elektroaktivitesi,
iletkenligi, esitlenmis sisme davranigi, reolojisi, morfolojisi ve
antioksidan yetenegi tamamen karakterize edildi. Hidrojellerin hticre
uyumlulugu da incelenmistir. Amoksisilin yiikli hidrojel (D-OHA-
AT /CEC) mitkemmel antibakteriyel yetenek gosterdi. Ayrica, OHA-
AT/CEC hidrojel sargisiin in  vivo terapotik[*5] etkilerini
degerlendirmek icin yara biiziilme alani, histopatolojik incelemeler,
biyokimyasal analiz ve imminofloresan boyama sonugclar: kullanildi.
Tam veriler, bu antibakteriyel elektroaktif enjekte edilebilir
hidrojellerin, enjekte edilebilir yara oOrtiisii olarak biiyiik potansiyel
sergiledigini gosterdi.
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Sekil 1. (a) OHA-AT/CEC hidrojelinin sentez gemasi. (b) Birden fazla
biyolojik ve fiziksel islevi iceren tam kalinlikta cilt kusuru modeli
tedavileri.[11]
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ANTIBACTERIAL HYDROGELS
THAT CAN BE USED AS
DRESSINGS

Sercan AYDIN - Ankara University 1st Year Student

The skin is the largest organ of the human body and is the first line of defence, it prevents the penetration of many
harmful pathogens into our body. When the integrity of the skin is disturbed by injuries, the original primary defense
mechanism is damaged, and additional protection is badly needed on the injured skin.[1],[2] In the past, traditional
wound dressings such as synthetic bandages, hydrophilic cotton and gauze were used for wound treatment. The
desired function of these covers was to prevent bacteria from multiplying in the wound environment by drying the
wound in such a way as to help evaporate the wound exudate*1.[3] With the development of modern medicine, it has
been understood that a warm and moist environment created around the wound provides faster and more effective
wound healing. Effective wound treatment in modern medicine is based on the creation of a moist and sterile
environment around the wound. The environment with balanced humidity eases cellular growth and increases collagen
production. That is why modern wound dressings for the purpose of effective wound treatment are designed to
provide favorable conditions that allow epithelial cells to move independently. The ideal wound dressing should allow
effective oxygen circulation, which will allow the regeneration of cells and tissues to achieve wound healing as soon as
possible with minimal discomfort to the patient. In order to achieve these optimal conditions, modern and convenient
wound dressings are being developed. At the same time, the variety of wound types has increased the variety of wound
dressings.

Modern medical technology is working on new functional dressing materials that can solve existing problems. [4]
For this purpose, various biomaterials are being produced and used for wound healing such as electrospun nanofiber,
porous foams, biocompatible membranes and functional hydrogels. [5] Among these materials, hydrogels attract more
attention than other materials due to their natural porous structure and high water content, allows hydrogels to
absorb blood and act as a barrier against microorganisms. [6] Hydrogels are three-dimensional networks of hydrophilic
polymers containing water in their structure. It consists of polymers such as polysaccharide, gelatin, polyethylenoxide,
polyvinylalcohol, or polymethacrylate, which are crosslinked with hydrophilic polymers. These wound dressings have a
high absorption capacity and they do not stick to the wound surface. In addition, studies have shown that hydrogel
dressings extent reduce pain in patients to a certain extent.

In addition to these properties, hydrogels prevent itching and burning by adjusting the temperature of the wound
thanks to their moist structure. Hydrogels in the form of leaves, which are often used today, have many of the
properties of convenient and economical wound dressings. Also, these leaf-shaped thin layers can be cut and prepared
for wounds for better effects. [7] Another important advantage of hydrogels is that they are easy to form and can be
easily cleaned from the wound surface. With hydrogel dressings, the drug can be applied locally to the wound surface
and the degree of crosslinking can be controlled for better fusion between drug and the wounded area. Injectable
hydrogels can be used to fill the wound sites, encapsulate the bioactive molecules and stick to wounds etc.
Furthermore, hyaluronic acid has the potential to be used as a non-toxic, biodegradable and biocompatible natural
polymer in the making of injectable hydrogels for biomedical fields. But it is not functional to speed up tissue
regeneration and wound healing.[8]

It has been proven that electrically conductive polymers can regulate cellular activities, including aiding cell fusion,
proliferation, migration, as well as differentiation of electrically excitable cells. Besides, the skin is a type of tissue that
is sensitive to electrical signals and has conductivity values between 2.6 mS/cm and 1 x 10-4 mS/cm.[9] Therefore,
designing a new functional wound dressing material with conductivity will further speed up the wound healing
process. Also, reactive oxygen species (ROS) are a kind of side product of cellular metabolism, which means that a high
concentration of ROS can disrupt the cellular oxidant/antioxidant balance and hurt human cells when the skin is
damaged.

Avoiding external microorganism infection in the wound area is considered a precondition for new dressing
materials. Firstly, injectable hydrogel can stick to wounds and act as a barrier to resist microorganisms, and it is
radically expected that the dressing material will have a good antibacterial performance. Researchers have designed
wound dressings by adding antibacterial agents to the wound dressings or directly using materials with natural
antibacterial activity related to this topic. Also, bacterial infection often occurs at an early stage of wound healing, and
it is important that the dressing, kills external bacteria in the inflammatory [*2] phase. [10] Antibiotics released from
hydrogels can easily inactivate microorganisms in the early period of wound healing. As a kind of broad-spectrum
antibiotic, amoxicillin has a highly effective antibacterial property and has been used in the healthcare field for many
years.
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In this study, a series of oxidized hyaluronic acid-graft-aniline
tetramer (OHA-AT) based antioxidant hydrogel wound dressings that
are biodegradable, injectable, conductive are designed. (Figure 1) This
kind of antibacterial electroactive hydrogel dressing showed the
potential to significantly enhance the wound healing process in vivo[*3]
in a skin defect model. Hydrogels are prepared by mixing OHA-AT
solution and CEC solution with Schiff base[*4] bond formation in
philological condition. The chemical structure, electroactivity,
conductivity, equalized swelling behavior, rheology, morphology and
antioxidant ability of hydrogels are fully characterized. Cell
compatibility of hydrogels was also investigated. Amoxicillin-loaded
hydrogel (D-OHA-AT/CEC) showed excellent antibacterial ability.
Therefore, to assess the Therapeutic effects of OHA-AT /CEC hydrogel
wrapping in vivo[*5] , the wound shrinkage site, histopathological
examinations, biochemical analysis and immunofluorescence staining
results were used. All the data showed that these antibacterial
electroactive injectable hydrogels exhibited great potential as injectable
wound dressings.
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Figure 1. (a) Synthesis scheme of OHA-AT /CEC hydrogel. (b) Full-thickness
skin defect model treatments involving multiple biological and physical
functions.[11]
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HURJET, jet egitim ve yakin hava taarruz ucag olarak Tiirk Havacilik ve
Uzay Sanayii A.S. (TUSAS) tarafindan gelistirilmektedir. Tek motorlu, tandem
ve modern aviyonik stite sahip kokpiti ile kritik gérevlerde rol almak tzere
tasarlanmigtir.

Bircok istiin performans 6zellikleri olan bu ucaga yerli bir turbofan
motorun uretilmesi planlanmaktadir. Ancak yerli motor ilk tretimlere
yetismeyeceginden ilk havalan HURJETler General Electric F404 turbofan
motoru ile ugacaklar. Ayrica dért farkli HURJET iiretilmesi planlaniyor: Jet
Egitim, Hafif Taarruz, Akrotim ve Harbe Hazirhga Gegis [4].

TUSAS daha 6nceden Hava Kuvvetleri Komutanligrnin envanterinde
bulunan 55 adet T-38 ucgagi modernize (ARI) etmistir [3]. ARI projesi ile T-
38lerin Omirleri uzatilmig olmasmna ragmen bu ucaklarin hizmet
omirlerinin 2030 yilina kadar dolmasi bekleniyor. Bu silirecte tretilen
HURJETler kademeli bir sekilde bu 55 adet ucagin yerini alacak.

Oncel F-16larin yerine de HURJET kullanilacak. ileri jet egitim
gorevlerinde kullanilan F-5lerin emekli edilmesi ile bu gorev 193. Oncel
Filo'nun F-16’larina ve T-38M’lere kalmistir. Envantere girmesiyle birlikte bu
gorevleri sayis1 hizla artan 5. nesil ucaklar (TFX, F-35, vb.) ve giincellenen
konfiglirasyonlarina hitap edecek jet egitim ucagi olarak kullanilmasi da
hedeflenen HURJET dstlenecek. Ayrica Tirk Yildizlarinin NF-5Teri de
HURJET ile degistirilecek [3].

OZELLIKLER

Yiiksek AoA kontrolu

Bag Ustii (Head-up) Gostergesi (HUD)

Kaska Monteli Gosterge (Kosullu)

Tam Otorite, Dijital Kontrollii Ugus Sistemi

Gelismis insan Makine Araytizii, F-35 ve MMU icin Asgari
Alisma Zamani

Intra & Inter Veri Linki

Gece Gorugtine Uyumlu (AJT, LIFT)

Havada Yakit ikmali (AJT i¢in Kuru, LCA igin Sivi)

Rahat idare

Gomila Taktik Egitimi ve Canli Sanal Yapici Egitim
Sistemleri

Otonom Operasyonlar i¢in APU

Hava-Hava, Hava-Yer Atis Kabiliyeti
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HURJET'in silahl varyanti,
HURJET-C, genis gorev yelpazesi ve

Harbe hazirhga gecis egitimi

astiin faydalh yik kapasitesi ile

Egitimlerde “Red Aircraft” gorevi

muharebe alanlarinda énemli bir gii¢
unsuru olacak. Ayrica HURJETIN

Akrobatik gosteri ugagi

TCG Anadolu'ya inebilmesi icin
caligmalarin devam ettigi soylendi

Hafif taarruz (Yakin hava destegi)

[2]. Bu ugagin potansiyel alicilarinda
ise ilk sirada Malezya var.

Hava devriyesi (Silahli ve silahsiz)

TEKNIK OZELLIKLER

BOYUTLAR/AGIRLIK

Uzunluk: 13.6 m

PERFORMANS

Servis Tavani: 13.716 m

Kesintisiz Doniis:
5.5G @15.000 ft<0.9 Mach

Kanat Acikligi: 9.5 m

Tirmanma Orani: Yukseklik: 5.1 m

39.000 fpm
Menzil: 2222 km

Kanat Alant: 35 m2

Itki: 17.600 1b

Yik Kapasitesi: 2721 kg

Azami Hiz: 1.4 Mach

G Limitleri: +8G/-3G

Kaynakga:
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erdoganin-imzasini-tasiyacak(Erisim Tarihi: 05.02.2022)
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TUSAS Genel Midiri Temel
Kotil, 18 Mart 2023 tarihinde ucagin
ilk giivenli ugusunu yapacagini, ilk
yil 5-6 ucak sonraki yillarda ise
ayda 2 ucgak Uretmeyi
hedeflediklerini ~ soyledi. = Hava
Kuvvetleri Komutanligina ilk egitim
ucagmin 2025 yilinda teslim
edilecegi belirtilirken HURJET-C
icin caligmalarin 2027 yilina kadar
stirecegi soylendi [1].



https://www.defenceturk.net/ilk-hurjet-ucagi-cumhurbaskani-erdoganin-imzasini-tasiyacak
https://www.defenceturk.net/jet-egitim-ve-hafif-taarruz-ucagi-hurjetin-yer-testleri-2022de-bitecek
https://www.defenceturk.net/jet-egitim-ve-hafif-taarruz-ucagi-hurjet-2023te-goklerde-olacak
https://www.tusas.com/urunler/yeni-projeler/ozgun/hurjet
FreeText
17


\ ~ = LA IREMCOSKUN- ANKARA UNIVERSITY
4 WINT 2NDYEARSTUDENT

MiLLi
" MUHARIPY

i Yo
"

S
|
-


FreeText
18


HURJET is being developed by the Turkish Aerospace Industries
Incorporation (TUSAS) as a jet training and close air attack aircraft. It is
designed with a single-engine, tandem and modern avionics suite cockpit to
take part in critical tasks.

It is planned to produce a domestic turbofan engine for this aircraft
which has outstanding features. However, since the domestic engine will
not catch up with the first production, the first HURJETS to take off will fly
with a General Electric F404 turbofan engine. It is also planned to produce
four different HURJET types: Jet Training, Light Attack, Acrotim and
Transition to Combat Readiness [4].

TUSAS has previously modernized 55 T-38 aircrafts in the inventory of
the Air Force Command (ARI) [3]. Even though the decking of the T-38s was
extended with the ARI project, the service life of these aircraft is expected
to expire by 2030. The HURJETS produced in this process will gradually
replace these 55 aircrafts.

The HURJETS are also going to replace former F-16s. Advanced jet
training tasks remain to the F-16s and T-38Ms of the 193rd Predecessor
Fleet because of the removal of the F-5s that were being used for these
tasks. 5th generation aircrafts (TFS, F-35, etc.) and HURJET which is aimed
to be used as jet training aircraft will take on these missions. And the NF-5s
of the Turkish Stars will also be replaced by the HURJET [3].

FEATURES

High AoA Control

Head Up Display (HUD)

Helmet Mounted Display (Conditional)

Full Authority, Digitally Controlled Flight System

Advanced Human Machine Interface, Minimum
Familiarization Time for F-35 and MMU

Intra & Inter Data Link

Compatible With Night-Vision (AJT, LIFT)

Refueling in the Air ( Dry for AJT, Liquid For LCA))

Comfortable Handling

Embedded Tactical Training and Live Virtual Constructive
Training Systems

APU For Autonomous Operations

Air-to-Air, Air-to-Ground Shooting Capability
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The armed variant of the
HURJET, the HURIET-C, with its
wide range of tasks and top caliber
load capacity, will become a critical

Transition to combat training

element of power in combat areas.

“Red Aircraft” task in training

And the most exciting news is that
HURJET is planning to deploy to

Acrobat Plane

TCG Anatolia. It is said that work is

Light attack (close air support)

underway to ensure that the aircraft
can land on the ship [2]. Malaysia is

Air patrol (Armed and unarmed)

in the first place as for the potential
buyers.

TECHNICAL FEATURES

SIZES/WEIGHT

Length: 13.6 m

PERFORMANCE

Service Ceiling: 13.716 m

Temel Kotil, General Manager
of TUSAS, said that the aircraft will
make its first safe flight on March
18, 2023. And they aim to produce 5
or 6 aircrafts in the first year and 2
planes per month in the following

Non-stop Turn: 5.5G
@15.000 ft<0.9 Mach

Wingspan: 9.5 m

years. It was told that the first
training aircraft would be delivered

Rate Of Climb: Height: 5.1 m

in 2025 to The Air Force Command,
while work on the HURJET-C would

39.000 fpm
Range: 2222 km

Wing Area: 35 m2

last until 2027 [1].

Carrying capacity: 2721 kg Thrust: 17.600 1b

Top Speed: 1.4 Mach

G Limits: +8G/-3G
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BIYOKUTLEDEN ELDE EDILEN DNA

VE IYONOMERLERDEN YAPILAN SURDURULEBILIR BiYOPLASTIK

é) el?é%% ‘?S{{DDI& — Ankara Universitesi 1. Simif Ogrencileri

Yaygin olarak plastik olarak adlandirilan polimerler, neredeyse tiim modern teknolojilerin temel bilesenleridir. Plastiklerin
dretimi, kullanimi ve kullanim 6mrii sonu se¢eneklerinin neden oldugu cevresel kaygilar, kiiresel plastik kirliligi nedeniyle giderek
daha ciddi hale geliyor. Plastik ham maddeleri esas olarak yenilenemeyen petrokimyasallardan damitilir ve damitma islemi, sera
gazlarinin ve toksik yan triinlerin seri tiretimi ile ¢ok fazla enerji gerektirir. Her y1l diinya genelinde cevrede yaklasik 51-88 milyon
ton atik plastik birikiyor ve birikim miktar:1 her gecen yil endise verici bir oranda artiyor. Diizenli depolama ve yakma dahil olmak
tizere mevcut bertaraf yontemleri, tarimsal ¢evrenin ciddi sekilde kirlenmesine neden olmakta ve ozon tabakasini incelten toksik
maddeler tiretmektedir. Plastikler ¢ope atildiginda, plastigin bozulmasi genellikle 450 yildan fazla stirer. Ayrica, plastiklerin eksik
parcalanmasindan {iretilen mikroplastikler, farkl trofik seviyelerde*1 ekosistemleri énemli 6l¢iide kirletmektedir. Ornegin, ¢ift ka-
buklular, baliklar ve memeliler gibi bir¢cok organizmada nihayetinde insan sagligina zararli olacak mikroplastikler bulunmustur.[2]

Plastikler modern yasamda 6nemli roller oynamaktadir. Su
anda plastik geri dontistimi olduk¢a zahmetli ve verimi diisiiktiir. Bu
ikilemi ortadan kaldirmak icin bir secenek olarak, tim malzemesi
yasam dongiisii boyunca cevre ile uyumlu yeni stirdirilebilir biyop-
lastikler gelistirilmektedir. Dogal DNA'dan ve DNA plastikleri olarak
adlandirilan biyokiitleden tiretilen iyonomerlerden yapilmig stirdi-
rilebilir bir biyoplastik gelecegimizin en popiiler materyali olabilir.
Surdirtlebilirlik, DNA plastiklerinin tretim, kullanim ve kullanim
omri sonu seceneklerinin tiim yonlerini icerir. Suyla islenebilir pro-
ses cevre dostudur, yiiksek enerji tiiketimini, organik ¢oziictlerin
kullanimini ve yan irtin tretimini icermez. Plastiklerin hizmet 6m-
rini 6nemli 6l¢iide uzatmak icin geri dontstirilebilir ve tahribat-
siz kullanim saglar. Buna ek olarak, atik plastiklerin bertarafi, atik

plastiklerin geri dontisimi ve 1limh kosullar altinda enzimle tetikle-

nen kontrol edilebilir bozunma dahil olmak tizere iki yesil yol izler.[2]

Onceki galigmalar, petrokimya bazl plastiklerin geri déniisii-

miine ve atik plastiklerin katma degerinin iyilestirilmesine odaklanmis-

t1. Uzun vadede, siirdiirilebilir biyobazl plastikler gelistirmek, yenilenemeyen petrokimyalara olan bagimlilig: azaltmak ve siirdi-
rilebilir bir toplumun hizmetinde yesil kimya ve mithendislik ilkelerini takip etmek icin ¢ok énemli bir se¢im olacaktir. Plastiklerin
yeniden kullanim i¢in geri dontistiiriilmesi, hammaddelerin islenmesine kiyasla daha fazla enerji tasarrufu saglayabilir: 1 ton geri
doénistirilmis plastik, 130 milyon kJ'ye kadar enerji tasarrufu saglar. Mevcut geri dontisiim yontemleri genellikle ytksek sicaklik,
glicli asit/alkali kosullar: ve plastiklerin mekanik 6zelliklerinin azalmasi ve geri doniigim kalitesi tizerinde kacinilmaz sorunlar
getirebilecek reaktif tiirler olusturan katalizorlerin kullanimini gerektirir. Bunlar ek olarak bir dezavantaj olarak mevcut biyop-
lastikler esas olarak mahsullerden elde edilmekte ve bu da tarim arazileri ve su gibi tarimsal kaynaklarla rekabete yol agmaktadir.
Son yillarda DNA, yapisal olarak programlanabilen ve biyolojik olarak parcalanabilen DNA hidrojelleri, dendrimer benzeri DNA ve
DNA nanopargaciklar: dahil olmak tizere cesitli polimerik malzemelerin yapiminda fonksiyonel makromolekiiller olarak kullanil-
mistir. Ayrica DNA, bitkiler, hayvanlar ve mikroorganizmalar dahil olmak iizere herhangi bir organizmadan elde edilebilen tiiken-
mez bir biyopolimerdir. Diinyadaki toplam DNA miktari yaklasik 50 milyar metrik tondur. DNA'nin biyoplastiklere donistiirilmesi
halinde, 348 milyon metrik ton/yila ulasan artan plastik talebinin teoride etkin bir sekilde karsilayabilecegi umulmaktadir. [2]

Sturdurilebilir DNA Plastiklerinin Tasarimi ve Hazirlanmasi

Genel olarak polimerleri, eritmek ve islemek igin yiliksek sicaklik gerektiren presler kullanilmaktadir. Bu, po-
limer zincirlerinin kopmasini ve plastik kalitesinin diismesini iceren yiliksek enerji tiiketen bir surectir. Yeni yon-
temlerle, fiziksel olarak capraz bagli DNA hidrojellerini, nispeten diisiik enerji tiiketen bir stire¢ olan stirdirilebi-
lir DNA plastiklerine donistiirmek dondurarak kurutma iglemi oOnerilmektedir. Fiziksel olarak capraz bagli DNA jelleri
hazirlamak i¢in, elastomerik iyonomerler, DNA aglar: olusturmak tizere somon sperm DNA'sinin birlestirilmesine aracilik eden
makromolekiiler capraz baglayicilar olarak gorev yapmaktadir. Katyonik iyonomer gruplari, elektrostatik cekim araciligiyla
DNAnin fosfat gruplari ile etkilesime girmektedir, bu arada iyonomerlerin hidrokarbon zincirleri, hidrofobik etkilesimler yoluy-
la DNA bazlar ile etkilesime girmektedir. DNA plastiklerinin bir bileseni olarak elastomerik iyonomerler, biyotip ve enerji bili-

mi gibi ¢esitli uygulamalar i¢in son zamanlarda dikkat ceken elastomerlere iyonik gruplarin katilmasiyla sentezlenmektedir.
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Siurdiiriilebilir DNA Plastiklerinin Karakterizasyonu ve Performansi

DNA plastikleri, keyfi sekillerde islenebilir ve farkli bilesimlerle konjuge olan ¢ok bélmeli malzemeler, sensor, ilag da-
gitim1 ve doku mithendisligi gibi bir¢cok alanda kullanim alani saglayabilir. Fonksiyonel iyonomer gruplarinin DNA plastikleri-
nin olusumu tzerindeki etkilerine bakildigindaysa; iyonomerlerin yiik yogunlugunun arttirilmasi, DNA plastiklerinin olusu-
mu icin elveriglidir, ancak iyonomerlerin hidrojen bagi yogunlugunun arttirilmasi, iyonomerlerin kendiliginden jellesmesine
neden olacaktir ve plastik olusturmak icin DNA ile ardi sira gelen ¢apraz baglanma reaksiyonlarini bloke edecektir. DNA plas-
tikleri, asir1 soguk hava kosullarinda elektronik kaplamalarda ve yumusak robotlarda uygulamalar i¢in biiyiikk potansiyele sa-
hip olmasiyla, esnekliginin ve yalitkanliginin iyi oldugunu goéstermektedir. DNA'nin diger malzemelerle iyi uyumlulugu géz 6nti-
ne alindiginda, grafen oksit, demir oksit, polidopamin, kil ve poly (3,4-etilendioksitofen)-poli(styrenesulfonate) (PEDOT:PSS)
gibi cesitli malzemeler DNA bazli malzemeler tizerine kaplanabilir.[3] Ayrica, DNA bazli malzemeler bakir tellerin kaplanmasi
icin bir tel kilifi gérevini gérebilmektedir. Fosfat gruplari, azotlu bazlar ve hidrofobik gruplar gibi birden fazla fonksiyonel DNA
grubunun varlig1 sayesinde, DNA plastikleri icin hafif yiizey modifikasyonlar1 elde edilebilir.[4] Bu 6zellik, sinirli katlama kapa-
sitesi gosteren petrokimyasal plastiklerden tamamen farkhidir. Bagka bir deyisle, DNA plastikleri, esnekligi agisindan polimerik
kaucuklar gibi davranmaktadir. Silindir seklindeki bir plastik, -80 °C ve 25 °C'de yirtilmadan biiyiik 6l¢tide biikiilebilir ve ardin-
dan orijinal seklini mikemmel bir sekilde geri kazanabilir. Esnekligini daha fazla géstermek icin plastik 180° btikildigiinde ve
ardindan katlanmis sekli sabitlemek icin sivi nitrojene daldirilip ¢ikarildiginda, cisim eski seklini kisa stirede kazanmaktadir. [1]

DNA Plastiklerinin Kontrol Edilebilir Bozulmasi

Kontrol edilebilir bozulma, plastiklerin kullanim
omri sonu secenekleri icin kritiktir. Nispeten uzun bir stire-
de (aylardan yillara kadar) tam bozunma saglamak igin bir-
den fazla biyoenzim gerektiren diger biyoplastiklerin aksine,
DNA plastikleri spesifik ve DNA sindirici enzimlere maruz
kaldiginda kontrol edilebilir bir sekilde hizla bozunur. [5],[6]
Yapilan birka¢ deneyin sonunda, plastigin orijinal seklini 2 ay

bozulmadan korudugunu gostermektedir. DNAnin kuru hal-

deki miikemmel stabilitesi goz ontine alindiginda, DNA plas-

tiklerinin boyutsal stabiliteyi daha uzun bir stire boyunca

koruyabilecegini gostermektedir.[7] UV radyasyonunun DNA

plastiklerinin stabilitesi ve geri dontistiirtilebilirligi Gizerin-

deki etkilerini dogrulamak i¢in GelRed ile boyanmis ticgen prizma sekilli bir DNA plastigi kapali bir odada 40 dakika UV radyasyo-
nuna maruz birakildi. Radyasyon yogunlugu 1.5 W/cmz2 olup, ¢6zeltilerdeki DNA yapilarini yok edecek kadar giiclitydii. Ayrica rad-
yasyon yogunlugu giines 1s181ndan 10 000 kat daha fazlaydi. 40 dakika i¢cinde sekilde deformasyon ve sertlik degisikligi gozlenmedi.
UV radyasyonu altinda DNA plastiklerinin iyi dayanikliligini gosteren UV radyasyonuna karsi artan diren¢ muhtemelen iki yonlidtr:
(1) Biyokiitle DNA's1icin koruma saglayan iyonomerler;

(2) Kuru haldeki DNA, UV aracili serbest radikallerin tiretimini ve transferini azaltti.

Ayrica, UV radyasyonuna maruz kalan bir sekil, yeni bir DNA plastigi trtinii hazirlamak icin geri doniistiiriilebilir, bu da DNA plas-
tiklerinin iyi geri doniistiiriilebilirligini gosterir.[8]

Plastiklerin Kullanim Omrii Sonu Secenekleri ve Geri Déniisiimii

Plastiklerin kullanim 6émri sonu secenekleri, atik plastiklerin artmasiyla olusan plastik krizini hafifletmek ve cevresel
yiki azaltmak igin kritik 6neme sahiptir. Yumusatma,/yeniden igleme stratejisi kullanilarak atik plastiklerin geri dontistimii ve
yeniden kullanimi saglanabilir. Atik plastikler geri donustiiriilmediyse, atik plastiklerin 6gttiilmesi yoluyla enzimle tetiklenen plas-
tik bozulmasi ¢evre dostu bir bagka tercihtir. DNase I (5 U/uL) ile plastikler reaksiyona girdiginde, DNA plastikleri 4 saat icinde
tamamen bozulabilir.[1] Yesil bir igleme yontemi (dondurarak kurutma) kullanilarak, plastikler organik ¢oziictler kullanilmadan ve
kimyasal yan trtn tiretimi olmadan DNA plastikleri hazirlanabilir. Dondurarak kurutma, geleneksel eriyik isleme yontemine kiyasla
nispeten diisiik enerji tiiketimine sahip bir islemdir. Fonksiyonel polis tiren (PS) ve polilaktik asit (PLA) birim basina toplam enerji
tiiketimi sirasiyla 563,6 MJ ve 587,5 MJ'dir. Buna karsilik, DNA plastiklerinin fonksiyonel birimi basina toplam enerji tiikketimi (islem
siiresi 5 saattir) sirastyla PS'nin sadece%4,8’i ve PLANin%4,6's1 olan 26.9 MJ'dir. Ayrica, hazirlik stireci CO2 yerine kimyasal yan tiriin
tretimini icermemektedir. PS ve PLA'nin fonksiyonel birim basina toplam CO2 emisyonu sirasiyla 28 kg ve 13,9 kg'dir. Dikkat ¢ekici
bir sekilde, DNA plastiklerinin fonksiyonel birim basina toplam CO2 emisyonu PSnin sadece%3’ii ve PLANin%351 olmaktadir.[1]
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Plastiklerin geri dontsturilebilir ve tahribatsiz kullanimi, teoride
sonsuz hizmet émrii saglamaktadir. Ayrica, atik plastikleri bertaraf etmek
i¢in iki yesil yol secilebilir. Bunlardan biri atik plastikleri yeni plastik tirtinle-
re yeniden igleyerek, digeriyse bazi kosullar altinda DNA sindirme enzimle-
riyle atik plastiklerin reaksiyona girmesi ve kontrol edilebilir bozulmasi. Atik
plastiklerin bertaraf edilmesi i¢in baz1 biiyiik ¢abalar harcanmis olsa da DNA
plastiklerinin bertaraf rotalari hala rekabet¢idir ve uzun siireli kullanim po-
tansiyeli gostermektedir. Mevcut plastik geri dontisiim stratejileri esas olarak
kimyasal olarak dinamik molekdiler aglara baghdir, ve geri dontistim, diistik pH
ve yuksek sicaklik gibi belirli kosullarda monomerleri yenilemek i¢in polime-
rik plastiklerin depolimerizasyonu ile elde edilir.[9] Atik plastiklerin yiiksek
degerli kimyasal driinlere dontistirilmesi ve yeni plastik parcalayici enzim | . oo
arayisl, plastiklerin geri dontistimiinii elde edememek de dahil olmak tize- el S

re diger bertaraf stratejileri, ekstra enerji tiketimine ve hammadde israfi-

na neden olabilir. Pratik kullanimda, prensip olarak, DNA plastikleri biyolojik

yamalar, elektronik cihazlar ve ambalajlama gibi herhangi bir iiriine islenebilir. Bu uygulamalarda suya dayaniklilik ana husus

degildir. Uygulama 6rnegi olarak, suda ¢oziinen bir film giinlik hayatimizda paketleme icin yaygin olarak kullanilmaktadir.[1]

Ham Madde Olarak DNA

Piyasa tarafindan hizla ve kitlesel olarak tretilen
DNA'nin potansiyeli, DNA plastiklerinin gelecekteki uygulama-
lar1igin biiytik 6nem tagimaktadir. DNA'nin seri tiretimi hala zor
olsa da Metrik ton 6l¢ceginde DNA tiretimini elde etmenin birkac
potansiyel yolu bulunmaktadir. Gida endistrisi, meyve ireti-
miyle yi1lda 266 milyon metrik ton pomace atig1 iiretmektedir.
Bunlardan yaklasik olarak 270.000 ton DNA elde edilebilir.[10]
Biyofarmasotik endustrisinde, antibiyotik tiretimi sirasinda
mikrobiyal kalinti Giretimi yilda 14 milyon metrik tonken, her
yil 140.000 ton DNA saglanmaktadir. Biyoetanol endiistrisinin
verileri ise ticari pazarin 6000 ton DNA cikarmak i¢in yilda 2
milyon metrik ton kuru maya saglayabilecegini gosterdi. [11]
Popiilerlesmeye baslayan alg endiistrisinde, kuru alglerin ticari
tiretimi yilda 15.000 tondu ve her yil 450 ton DNAnin dretil-
mesine olanak sagladi. Endistriyel ortamlarda DNAnin hizh
tiretimini saglamak icin, alglerden ve bakterilerden DNA eks-
traksiyonu ¢ok daha yerlesik ve kolaydir. Ayrica, DNA'nin tire-
tim dongisi yaklasik 3 glindiir. Benzer sekilde, bakterilerden
elde edilen ticari bir biyopolimer olan polihidroksalkanoat
(PHA) tretimi de yaklasik olarak birka¢ giin siirmektedir ve bu
da mikroorganizmalar tizerine sanayilesmis tretimin biytuk
potansiyelini gosterir. Buna karsilik, hayvanlardan ve bitkiler-
den elde edilen diger biyopolimerlerin tiretimi, kitle DNA eks-
traksiyonunun hayvanlarin ve bitkilerin olgunluga ulagsmasini
beklemesi gerektigi icin genellikle 50 giinden 240 giine kadar
daha fazla zaman gerektirir ve yeterince ticari degildir.[12]

DNA Plastiklerinin Mevcut Avantajlar: ve Dezavantajlari

DNA plastiklerinin hammaddesi olan DNA, herhangi
bir organizmadan elde edilen tiitkenmez ve yesil bir biyopoli-
mer olarak kabul edilir. Yasamin oldugu yerde DNA da var-
dir. Buna karsilik, polilaktik asit (PLA, biyoplastik) hammad-
deleri esas olarak mahsullerden yani nisastadan elde edilir.

Kaynakga:

[1] Jinpeng Han, Yanfei Guo, Har&Wang, Kunyu Zhang, Dayong Yang. Sustainable Bioplastic Made from Bio-
mass DNA and Ionomers. J. Am. Chem. Soc. 2021, 143, 19486-19497

[2] Yang, J; Tang, D,; Ao, J.; Ghosh, T.; Neumann, T. V.; Zhang, D.; Piskarev, E.; Yu, T.; Truong, V. K; Xie, K.; Lai,
Y.-C,; L, Y.; Dickey, M. D. Ultrasoft Liquid Metal Elastomer Foams with Positive and Negative Piezopermittivity
for Tactile Sensing. Adv. Funct. Mater. 2020, 30, 2002611.

P] Wang, D.; Cui, J.; Gan, M.; Xue, Z,; Wang, J.; Liu, P.; Hu, Y.; Pardo, Y.; Hamada, S.; Yang, D.; Luo, D. Trans-
ormation of Biomass DNA into Biodegradable Materials from Gels to Plastics for Reducing Petrochemical
Consumption. J. Am. Chem. Soc. 2020, 142, 10114~ 10124.

[4] Yang, D.; Hartman, M. R;; Derrien, T. L.; Hamada, S.; An, D,; Yancey, K. G.; Cheng, R;; Ma, M,; Luo, D. DNA
Materials: Bridging Nanotechnology and Biotechnology. Acc. Chem. Res. 2014, 47, 1902- 1911.

[5] Klemm, D.; Heublein, B.; Fink, H.-P.; Bohn, A. Cellulose: Fascinating Biopolymer and Sustainable Raw Mate-
rial. Angew. Chem., Int. Ed, 2005, 44, 3358-3393.

[6] Lu, Y,; Tighzert, L; Dole, P.; Erre, D. Preparation and properties of starch thermoplastics modified with
waterborne polyurethane from renewable resources. Polymer 2005, 46, 9863~ 9870.
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Polistirenin hammaddeleri (PS, petrokimya tabanli plastikler)
yanici, toksik ve kanserojen olan benzen ve etilbenzendir. Don-
durarak kurutma, polimer zincirlerinin yirtilmasini icermeyen,
DNA plastikleri hazirlamak icin nispeten diisiik enerji tiiketimi-
ne sahip ve tahribatsiz bir uygulamadir. DNA plastikleri, plastik
performansindan 6diin vermeden geri doniistirtlebilir. Suyla
islenebilir uygulama, karmasik ve pahali makinelerin ve zorlu
igsleme kosullarinin kullanilmasini gerektirmez. Atik plastiklerin
bertarafi, atik plastiklerin geri doniigiimii ve farkli kosullar al-
tinda enzimlerle tetiklenen bozulma dahil olmak tizere iki yesil
yola sahiptir. Pratik kullanimda, DNA enddstriyel kosullar kul-
lanilarak 3 giin i¢inde alg ve bakterilerden hizla ¢ikarilabilir.[1]

Yitkksek biyouyumluluk nedeniyle, DNA plastikleri
biyomedikal uygulamalar i¢in biyolojik yama olarak kullanila-
bilir. Farkl1 biyoaktif bilesimlerle ytikli ¢ok bilesenli DNA plas-
tikleri, biyosensing, ila¢ dagitimi ve doku miithendisligi i¢in
bliyiik potansiyel saglamaktadir. Distiik sicaklikta (-80 ° C) iyi
katlanma geri kazanilabilirligi sayesinde, DNA plastikleri agiri
soguk hava kosullarinda elektronik kaplamalarda ve yumu-
sak ytizeye sahip robotlarda uygulama potansiyeline sahiptir.
Suda ¢Oziiniir polimerik filmlerin genis uygulama alanina sa-
hip olan DNA plastikleri giinliik hayatimizda ambalajlama icin
kullanilma potansiyeli gostermektedir. Yapilan teorik ve de-
neysel arastirmalar, DNA plastiklerinin tistiin siirdiirtlebilirlik
ve performansa sahip daha fazla biyolojik temelli materyalin
yaratilmasini ve gelecekteki stirdirilebilir plastik tiretimin-

de onemli bir baslangic noktasi oldugunu gostermektedir.

[*1] Bir ekosistem icerisinde, enerjinin tasinmis oldu-
gu organizmalar dizisi besin zinciri olarak ifade edilir.
Bu dogrultuda besin zinciri igerisindeki her bir beslen-
me basamag ise trofik diizey olarak ifade edilmektedir.

[7] Gomes, P. J; Ribeiro, P. A.; Shaw, D.; Mason, N. J; Raposo, M. UV degradation of deoxyribonucleic acid.

Polym. Degrad. Stab. 2009, 94, 2134-2141.

[8] Juniewicz, M.; Marciniak, A.; Ciesielski, B.; Prawdzik-Dampc, A.; Sawczak, M.; Bogus, P. The effect of sunlight

and UV lamy 'e)gposurc on EPR signals in X-ray irradiated touch screens of mobile phones. Radiat. Environ.

Biophys. 2020, 59, 539-552.
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. L. Polyethylene upcycling to long-chain alkylaromatics by tandem hydrogenolysis /aromatization. Science
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management and qrospects for utilisation of the li%nocellulose component through enzyme synergistic deg-

radation. Renewable Sustainable Energy Rev. 2013, 26, 521-531

E1] Landenmark, H. K. E.; Forgan, D. H.; Cockell, C. S. An Estimate of the Total DNA in the Biosphere. PLoS
iol. 2015, 13, No. e1002168
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SUSTAINABLE BIOPLASTIC

MADE FROM BIOMASS DNA AND IONOMERS
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Polymers, commonly referred to as plastics, are essential components of nearly all modern technologies. Environ-
mental concerns caused by the production, use and end-of-life options of plastics are becoming more and more serious due
to global plastic pollution. Plastic raw materials are distilled mainly from non-renewable petrochemicals, and the distillati-
on process requires a lot of energy with the mass production of greenhouse gases and toxic byproducts. About 51-88 mil-
lion tons of waste plastic accumulates in the environment around the world each year, and the amount of accumulation is
increasing at an alarming rate every year. Current disposal methods, including landfill and incineration, cause serious pol-
lution of the agricultural environment and produce toxic substances that deplete the ozone layer. When plastics are thrown
away, it usually takes more than 450 years for plastic to degrade. In addition, microplastics produced from the incomple-
te degradation of plastics significantly pollute ecosystems at different trophic levels *1. For example, microplastics have
been found in many organisms such as bivalves, fish, and mammals, which will ultimately be harmful to human health.[2]

Plastics play important roles in modern life. Currently,
plastic recycling is quite laborious, and its efficiency is low. As an
option to eliminate this dilemma, new sustainable bioplastics are
being developed that are environmentally compatible throughout
the entire material lifecycle. A sustainable bioplastic made from
natural DNA and ionomers derived from biomass called DNA plas-
tics could be the most popular material of our future. Sustainabi-
lity includes all aspects of DNA plastics manufacturing, use and
end-of-life options. The water treatable process is environmen-
tally friendly, free of high energy consumption, the use of organic
solvents and the production of by-products. It provides recyclab-
le and non-destructive use to significantly extend the service life
of plastics. In addition, the disposal of waste plastics follows two

green pathways, including recycling of waste plastics and enzy-

me-triggered controllable degradation under mild conditions.[2]

Previous work has focused on recycling petrochemical-ba-

sedplasticsandimproving the added value of waste plastics. Inthelong

run, it will be a crucial choice to develop sustainable biobased plastics, reduce reliance on non-renewable petrochemicals and
follow the principles of green chemistry and engineering in the service of a sustainable society. Recycling plastics for reuse can
save more energy than processing raw materials: 1 ton of recycled plastic saves up to 130 million kJ. Current recycling methods
often require high temperature, strong acid/alkaline conditions, and the use of catalysts that generate reactive species, which
can lead to reduced mechanical properties of plastics and unavoidable problems on recycling quality. These are additionally
a disadvantage as the available bioplastics are mainly derived from crops, leading to competition with agricultural resources
such as farmland and water. In recent years, DNA has been used as functional macromolecules in the construction of a variety
of polymeric materials, including structurally programmable and biodegradable DNA hydrogels, dendrimer-like DNA and DNA
nanoparticles. Inaddition, DNAis aninexhaustible biopolymer that can be obtained from any organism, including plants, animals
and microorganisms. The total amount of DNA in the world is about 50 billion metric tons. It is hoped that, if DNA is converted
into bioplastics, the increasing demand for plastics reaching 348 million metric tons/year can, in theory, meet effectively. [2]

Design and Preparation of Sustainable DNA Plastics

Generally, high temperature presses are used to melt and process polymers. This is a high energy consuming
process that involves breaking polymer chains and degrading plastic quality. With new methods, freeze-drying is pro-
posed to transform physically cross-linked DNA hydrogels into sustainable DNA plastics, a relatively low-energy pro-
cess. To prepare physically crosslinked DNA gels, elastomeric ionomers act as macromolecular crosslinkers that medi-
ate the assembly of salmon sperm DNA to form DNA networks. Cationic ionomer groups interact with phosphate groups of
DNA via electrostatic attraction, while hydrocarbon chains of ionomers interact with DNA bases via hydrophobic intera-
ctions. As a component of DNA plastics, elastomeric ionomers are synthesized by the incorporation of ionic groups into

elastomers, which have recently attracted attention for various applications such as biomedicine and energy science.
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Characterization and Performance of Sustainable DNA Plastics

DNA plastics can be processed in arbitrary ways and multicompartmental materials conjugated with different com-
positions can provide applications in many fields such as sensor, drug delivery and tissue engineering. Looking at the effects
of functional ionomer groups on the formation of DNA plastics, increasing the charge density of the ionomers is favorable for
the formation of DNA plastics, but increasing the hydrogen bond density of the ionomers will cause spontaneous gelation of
the ionomers and block the subsequent cross-linking reactions with DNA to form plastics. DNA plastics show good flexibility
and insulator, with great potential for applications in electronic coatings and soft robots in extreme cold weather conditions.
Given the good compatibility of DNA with other materials, various materials such as graphene oxide, iron oxide, polydopamine,
clay and poly(3,4-ethylenedioxytophene)-poly(styrenesulfonate) (PEDOT:PSS) can be coated on DNA-based materials.[3 ] Also,
DNA-based materials can act as a wire sheath for coating copper wires. Due to the presence of more than one functional DNA
group, such as phosphate groups, nitrogenous bases, and hydrophobic groups, slight surface modifications can be obtained for
DNA plastics.[4] This feature is completely different from petrochemical plastics that show limited folding capacity. In other
words, DNA plastics behave like polymeric rubbers in terms of flexibility. A cylindrical plastic can bend substantially without
tearing at -80 °C and 25 °C and then perfectly regain its original shape. When the plastic is bent 180° to further demonst-
rate its flexibility, and then dipped in liquid nitrogen to fix the folded shape, the object quickly regains its original shape. [1]

Controllable Deterioration of DNA Plastics

Controllable deterioration is critical for end-of-
life options for plastics. Unlike other bioplastics, which
require more than one bioenzyme to fully degrade over a
relatively long period of time (months to years), DNA plas-
tics degrade rapidly in a controllable manner when expo-
sed to specific and DNA-digesting enzymes. [5],[6] At the

end of several experiments, it is shown that the plastic re-
tains its original shape for 2 months. Considering the ex-
cellent stability of DNA in the dry state shows that DNA
plastics can maintain dimensional stability over a longer
period of time.[7] To confirm the effects of UV radiation
on the stability and recyclability of DNA plastics, a Gel-
Red-stained triangular prism-shaped DNA plastic was exposed to UV radiation for 40 minutes in a closed room. The radiati-
on intensity was 1.5 W/cm2 and was strong enough to destroy DNA structures in solutions. In addition, the radiation inten-
sity was 10 000 times greater than that of sunlight. No deformation or hardness change was observed within 40 minutes. The
increased resistance to UV radiation showing good durability of DNA plastics under UV radiation is probably bidirectional:
(1) Ionomers providing protection for biomass DNA;

(2) DNA in the dry state reduced the production and transfer of UV-mediated free radicals.

Also, a shape exposed to UV radiation can be recycled to prepare a new DNA plastic product, indicating good recyclability of
DNA plastics.[8]

End-of-Life Options and Recycling of Plastics

End-of-life options for plastics are critical to mitigating the plastic crisis caused by the rise of waste plastics and redu-
cing the environmental burden. Waste plastics can be recycled and reused using a softening /reprocessing strategy. If the waste
plastics are not recycled, enzyme-induced plastic degradation through the grinding of waste plastics is another environmental-
ly friendly choice. When plastics react with DNase I (5 U/uL), DNA plastics can be completely degraded within 4 hours.[1] Using
a green processing method (freeze drying), DNA plastics can be prepared without the use of organic solvents and the producti-
on of chemical byproducts. Freeze drying is a process with relatively low energy consumption compared to the traditional melt
processing method. The total energy consumption per unit of functional polystyrene (PS) and polylactic acid (PLA) is 563.6 MJ
and 587.5 MJ, respectively. In contrast, the total energy consumption per functional unit of DNA plastics (processing time is 5
hours) is 26.9 MJ, which is only 4.8% of PS and 4.6% of PLA, respectively. Also, the preparation process does not involve the pro-
duction of chemical by-products instead of CO2. The total CO2 emissions per functional unit of PS and PLA are 28 kg and 13.9
kg, respectively. Remarkably, the total CO2 emissions per functional unit of DNA plastics are only 3% of PS and 35% of PLA.[1]
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The recyclable and non-destructive use of plastics provides theo-
retically endless service life. In addition, two green ways can be chosen to
dispose of waste plastics. One is by reprocessing waste plastics into new
plastic products, and the other is by reaction and controlled degradation
of waste plastics with DNA digestion enzymes under certain conditions.
While some major efforts have been made to dispose of waste plastics,
DNA plastics disposal routes are still competitive and show potential for
long-term use. Current plastic recycling strategies mainly depend on che-
mically dynamic molecular networks, and recycling is achieved by depol-
ymerization of polymeric plastics to regenerate monomers under certain
conditions such as low pH and high temperature.[9] Other disposal stra-
tegies, including the conversion of waste plastics into high-value chemical
products and the search for new plastic-degrading enzymes, the inability

to recycle plastics, can result in extra energy consumption and waste of

raw materials. In practical use, in principle, DNA plastics can be processed

into any product, such as biological patches, electronic devices and packaging. Water resistance is not the main conside-

ration in these applications. As an application example, a water-soluble film is widely used for packaging in our daily life.[1]

DNA as Raw Material

The potential of rapidly and mass-produced DNA by
the market is of great importance for future applications of
DNA plastics. While mass production of DNA is still difficult,
there are several potential ways to achieve DNA production
on the metric ton scale. The food industry generates 266 mil-
lion metric tons of pomace waste annually through fruit pro-
duction. Approximately 270,000 tons of DNA can be obtained
from these.[10] In the biopharmaceutical industry, while the
production of microbial residues during antibiotic production
is 14 million metric tons per year, 140,000 tons of DNA is pro-
vided each year. Data from the bioethanol industry showed
that the commercial market could supply 2 million metric tons
of dry yeast per year to extract 6,000 tons of DNA. [11] In the
growing algae industry, commercial production of dry algae
was 15,000 tons per year, allowing for the production of 450
tons of DNA each year. To enable rapid production of DNA in
industrial environments, DNA extraction from algae and ba-
cteria is much more established and easier. Also, the produ-
ction cycle of DNA is about 3 days. Similarly, the production
of polyhydroxalkanoate (PHA), a commercial biopolymer from
bacteria, takes approximately a few days, demonstrating the
great potential of industrialized production on microorga-
nisms. In contrast, the production of other biopolymers from
animals and plants usually requires more time from 50 days to
240 days and is not commercial enough, as mass DNA extrac-
tion has to wait for animals and plants to reach maturity.[12]

Current Advantages and Disadvantages of DNA Plastics

DNA, the raw material of DNA plastics, is con-
sidered an inexhaustible and green biopolymer obtai-
ned from any organism. Where there is life, there is DNA.
In contrast, polylactic acid (PLA, bioplastic) raw mate-
rials are mainly obtained from crops, namely starch.

References:
[1] Jinpeng Han, Yanfei Guo, Hang Wang, Kunyu Zhang, Dagong Yang. Sustainable Bioplastic Made from
Biomass DNA and Ionomers. J. Am. Chem. Soc. 2021, 143, 19486-19497
[2] Yang, J,; Tang, D.; Ao, J.; Ghosh, T; Neumann, T. V.; Zhang, D.; Piskarev, E.; Yu, T.; Truong, V. K; Xie, K; Lai,
Y.-C;; Li, Y.; Dickey, M. D. Ultrasoft Liquid Metal Elastomer Foams with Positive and Negative Piezopermit-
tivity for Tactile Sensing. Adv. Funct. Mater. 2020, 30, 2002611
F,] Wang, D,; Cui, J.; Gan, M.; Xue, Z.; Wang, I.; Liu, P; Hu, Y.; Pardo, Y.; Hamada, S.; Yang, D.; Luo, D. Trans-
ormation of Biomass DNA into Biodegradable Materials from Gels to Plastics for Reducing Petrochemical
Consumption. J. Am. Chem. Soc. 2020, 142, 10114~ 10124.
[4] Yang, D.; Hartman, M. R;; Derrien, T. L.; Hamada, S.; An, D.; Yancey, K. G.; Cheng, R.; Ma, M.; Luo, D. DNA
Materials: Bridging Nanotechnology and BiotechnologY. Acc. Chem. Res. 2014, 47,1902~ 1911.
5] Klemm, D.; Heublein, B.; Fink, H.-P.; Bohn, A. Cellulose: Fascinating Biopolymer and Sustainable Raw
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[6] Lu, Y.; Tighzert, L.; Dole, P.; Erre, D. Preparation and properties of starch thermoplastics modified with
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The raw materials of polystyrene (PS, petrochemical-based
plastics) are benzene and ethylbenzene, which are flam-

mable, toxic and carcinogenic. Freeze drying is a relatively
low-energy and non-destructive process for preparing DNA
plastics that does not involve tearing polymer chains. DNA
plastics can be recycled without sacrificing plastic perfor-
mance. The water treatable application does not require the
use of complex and expensive machinery and harsh pro-
cessing conditions. It has two green ways, including dispo-
sal of waste plastics, recycling of waste plastics and degra-
dation triggered by enzymes under different conditions.
In practical use, DNA can be rapidly extracted from algae
and bacteria within 3 days using industrial conditions.[1]

Due to its high biocompatibility, DNA plastics can be
used as biological patches for biomedical applications. Mul-
ticomponent DNA plastics loaded with different bioactive
compounds offer great potential for biosensing, drug delivery
and tissue engineering. Thanks to its good folding recovera-
bility at low temperature (-80°C), DNA plastics have the po-
tential to be applied in electronic coatings and soft-surface
robots in extreme cold weather conditions. DNA plastics,
which have wide application areas of water-soluble poly-
meric films, show the potential to be used for packaging in
our daily lives. Theoretical and experimental research shows
that DNA plastics create more bio-based materials with su-
perior sustainability and performance and are an important
starting point for future sustainable plastics production.

[*1] The sequence of organisms in which energy is
transported in an ecosystem is expressed as a food
chain. In this direction, each nutritional step in the food
chain is expressed as a trophic level.

[7]) Gomes, P. J,; Ribeiro, P. A.; Shaw, D.; Mason, N. J.; Raposo, M. UV degradation of deoxyribonucleic acid.
Polym. Degrad. Stab. 2009, 94, 2134-2141.
[8] Juniewicz, M.; Marciniak, A.; Ciesielski, B.; Prawdzik-Dampc, A.; Sawczak, M.; Bogus, P. The effect of
sunlight and UV lamp 'c)éposure on EPR signals in X-ray irradiated touch screens of mobile phones. Radiat.
Environ. Biophys. 2020, 59, 539-552.
g)] ) Zhang, F.; Zen% M.; Yappert, R. D,; Sun, J; Lee, Y.-H.; LaPointe, A. M.; Peters, B.; Abu-Omar, M. M.;
cott, S. L. Polyethylene upcycling to long-chain alkylaromatics by tandem hydrogenolysis /aromatization.
Science 2020, 370, 437-441.
[10] ) Van Dyk, 1. S.; Gama, R.; Morrison, D.; Swart, S.; Pletschke, B. I. Food processing waste: Problems,
current management and prospects for utilisation of the ]i%noccllulose component through enzyme sy-
nergistic degradation. Renewable Sustainable Energy Rev. 2013, 26, 521-531
El] Landenmark, H. K. E.; Forgan, D. H.; Cockell, C. S. An Estimate of the Total DNA in the Biosphere. PLoS
iol. 2015, 13, No. €1002168
[12] Flora Reipublicae Popularis Sinicae. Available from URL: http://www.iplant.cn/ (Date of Access:
09.02.2022)
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HIiDROJEN URETIMi

Hidrojen, bugiin diinyamiz icin bir tehdit olan
kiiresel 1sinmaya karsi coziim saglayabilecek en iyi
alternatiflerden biridir. Kat1 olan bircok elementten
daha yiiksek elektriksel iletkenlige sahip olan hid-
rojen, petrol yakitlarina gore ortalama 1,33 kat daha
verimli bir yakittir ve yakit olarak kullanildig1 enerji
sistemlerinde atmosfere atilan iiriin sadece su veya su
buhar: oldugundan dolay: cevre dostudur. Sifir emis-
yonlu bir kaynak ve iyi bir enerji tasiyicis1 olarak sa-
nayide ve otomobillerde kullanilabilecek potansiyele
sahip olmasindan dolay: enerji sektori icin de olduk-
ca onemlidir. Bunun yani sira hidrojen dogal bir enerji
kaynag1 olmadigi icin iiretilmesi icin enerji gerekmek-
tedir. Hidrojen tiretiminde buhar doniisiim (steam re-
forming), kismi oksidasyon, gazlastirma, 1s1l ayristirma
(cracking), piroliz, termoliz, elektroliz, termo-elektro-
kimyasal, fotokimyasal, foto-elektrokimyasal, fotoliz
gibi teknolojiler kullanilmaktadir. Hidrojen; biyokiit-
le, jeotermal, riizgar, giines enerjisi ve niikleer ener-
ji gibi enerji kaynaklar ile iiretildiginde sifir karbon
icerikli enerji tasiyicis1 olarak kabul edilmektedir.

Sekil 1 : Hidrojen tiretim yontemleri [1]

HiDROJENIN DEPOLANMASI

Enerji yogunluklarina gore depolanma sek-
linde de farkliliklar ortaya c¢ikan hidrojen, Sekil-2'de
goriildigii tizere ii¢ farkli ana yontemle depolanmak-
tadir. Hidrojenin diisitk yogunlukta olmasindan isti-
fade edilip ucuz ve kolay depolanmasi sonucunda bazi
problemler olusabilir. Ornegin, normal cevre kosulla-
rinda 1 kg hidrojen 11 m3 hacim kaplamaktadir. Hid-
rojen gazimi depolamak icin biiyiik olan tank hacmi
azaltilmalidir[5]. Sivi hidrojen 71 kg/m?® yogunluga
sahiptir ve hidrojeni siv1 hale getirip depolayabilmek
icin -253C’ ye sogutmak gerekir. Sikistirilmis gaz ha-
linde hidrojen depolama yontemi su ana kadar otomo-
tiv endiistrisi tarafindan ticari olarak benimsenen tek
yontemdir. Ancak dezavantajlarindan biri, sikistirma
isi sirasinda harcanan enerjidir. Hidrojeni 35 MPa’' da
depolamak i¢in hidrojenin %12’si harcanir. 70 MPa’ ik
tanklarda bu oran %15’ e kadar ¢ikmaktadir. Sikigtir-

ma esnasinda sicaklig: ve basinci giivenli seviyelerde
tutmak ve miimkiin oldugunca c¢ok hidrojen depola-
mak icin hidrojen tankinin sogutulmasi gerektiginden
dolay1 enerji sarfiyat1 artmaktadir. Bu durum dikkate
alindiginda sikigtirma maliyetinin hidrojen sivilag-
tirma maliyetinden daha yiiksek olacag: tahmin edil-
mektedir [4]. Kriyojenik sikistirma yontemi ise yiitksek
basinclarda ve kriyojenik sicakliklarda (yani -140°C ve
alt1 sicakliklar) depolamaya dayanir. Bu yontem, sikis-
tirilmis gaz ve sivilastirilmis hidrojen depolama tekno-
lojilerinin en kritik dezavantajlarinin iistesinden gelir.

Kimyasal yontemlere baktigimizda kat1 halde
hidrojen depolama yontemleri; hidrojen ile depolama
malzemesi arasindaki etkilesimin giiciine, yani tersi-
nir hidriirlere (giicli etkilesimlere dayal1) ve fiziksel
adsorpsiyon malzemelerine (zayif etkilesimlere daya-
I1), dayal1 olarak ikiye ayrilabilir. Kompleks hidritler
(alanatlar), yiiksek hidrojen iceriklerine ragmen geri
doniisiimlii olmadiklar1 disiiniildiigiinden hidrojen
depolamas1 icin kullanilmamistir. Kimyasal hidro-
jen depolama yontemleri; sodyum borohidrit(NaBH4),
aliminyum hidrit (AIH3), amonyak boran (NH3 - BH3)
ve siv1 organikler olarak dort kisma ayrilabilir. Kim-
yasal hidrojen depolama yontemleri, kat1 halde depo-
lama yontemlerinin aksine tersinir degildir. Bir di-
ger yontem de siv1 organik hidrojen tasiyicilaridir.[4]

Hatvpm depudwsm Tekradkgiien

Sekil 2 : Hidrojen depolama teknolojileri [4]
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HiDROJENIN ILETIMI VE DAGITIMI

Hidrojenin tasinmasiyla ilgili giivenlik ko-
nular1, hidrojen teknolojilerinin kurulmasinda kri-
tik oneme sahiptir. Hidrojenin kiiciikk boyutu ne-
deniyle olusturacagi sizintilar sonucu herhangi bir
patlamanin meydana gelmesi riskinden dolay: tasin-
dig1 tiim ortamlarda hidrojen tespiti icin sensérlerin
ve alarmlarin bulunmasi gerekmektedir. Hidrojenin
boru hatlariyla ya da kara-demir-deniz yolu tasima-
ciligy ile iletiminde ve dagitiminda ana parametre,
hidrojen yakitinin hacimsel enerji yogunlugudur.[5]

Hidrojen tasinmasinin en ucuz yolu boru hat-
lariyla tagimadir. Sikistirilmis hidrojen gazinin yik-
sek basingh tiiplii rémorklarda kamyon, vagon, gemi
veya mavna vasitasiyla tasinmasi pahalidir ve esas
olarak 200 mil veya daha kisa mesafeler i¢in kullani-
Iir. Sivilastirilmis hidrojen tankerleri, kriyojenik s1-
vilastirma isleminin pahali olmasina ragmen hidroje-
nin kamyon, vagon, gemi veya mavna vasitasiyla daha
uzun mesafelere (yitksek basingli tiiplii romorklara
kiyasla) daha verimli bir sekilde tasinmasimi saglar.
Sivilastirilmis hidrojen, titketim noktasinda yeterince
yiiksek bir oranda kullanilmazsa muhafaza kaplarin-
dan kaynar (veya buharlasir). Bu yiizden hidrojen da-
gitim ve tiiketim oranlar1 dikkatlice eslestirilmelidir.

HIDROJENDEN ENERJi ELDE EDILMESI

Benzin ve dogal gaz gibi yakilabilir olan hid-
rojen, yakildig1 zaman CO2 salinimi yapmamasi ve
emisyonunun diisitk seviyelerde olmasi sayesinde
benzinden ve dogal gazdan daha iistiin bir yakit ola-
rak karsimiza c¢ikar. Endiistriyel amaclar icin hidro-
jen gaz tiirbinleri, arabalar icin i¢cten yanmali motor-
lar gelistirilmektedir [3]. Bir diger enerji iiretimi ise
elektrolizin tersi olan yakit pilleriyle saglanmakta-
dir. Hidrojeni yakmaya gore daha verimlidir ve cev-
reye zararli emisyonu olmadig: icin doga dostudur.
Anot ve katot arasindaki elektrolit malzemeye gore
cesitli yakit pilleri vardir. Polimer elektrolit memb-
ran yakit pili (PEMFC), alkali yakit pili (AFC), fosforik
asit yakit pili (PAFC), kat1 oksit yakit pili (SOFC), ergi-
mis karbonat yakit pilleri (MCFC), direkt metanol ya-
kit pili (DMFC), ¢inko hava yakit pili (ZAFC) ve proton
seramik yakit pili (PCFC) en yaygin kullanilanlaridir.

Yakit pilinin anoduna hidrojen, katoduna
oksitleyici olarak hava gonderilir. Hidrojen molekii-
li anottan gecerken elektron ayrilir ve molekiil iyon
yapiya doniisiir. Elektrolit icinden elektronlar ge-
cemez, sadece hidrojen iyonunun gecisi gercekle-
sir. Elektronlar dis elektriksel devreden katoda ileti-
lir. Katoda gelen oksijen ise elektroliti gecerek gelen
hidrojen iyonu ve dig devreden gelen elektron ile
tepkimeye girerek cevrim tamamlanir. Hidrojen ve
oksijenin arasindaki elektrokimyasal reaksiyon so-
nucunda elektrotlar arasinda potansiyel farki olu-
sur. Bunun sonucunda su buhari ve 1s1 enerjisi cikar.

Sekil 3 : Merkezi ve yerel hidrojen iiretim sistemleri icin iletim ve dagitim semalari [5]
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HYDROGEN PRODUCTION

Hydrogen is one of the best alternatives that
can provide solutions to global warming, which is a
threat to our world today. Hydrogen, which has a hig-
her electrical conductivity than many solid elements,
is an average 1.33 times more efficient fuel than pet-
roleum fuels, and in energy systems it is environ-
mentally friendly to use it as fuel because the pro-
ducts released into the atmosphere are only water or
water vapor. It is also very important for the energy
sector because it has the potential to be used in in-
dustry and automobiles as a zero-emission source and
a good energy carrier. In addition, energy is required
to produce hydrogen because it is not a natural ener-
gy. In the production of hydrogen, technologies such
as steam reforming, partial oxidation, gasification,
cracking, pyrolysis, thermolysis, electrolyze, ther-
mo-electrochemical, photochemical, photo-electroc-
hemical, photolysis are used. Hydrogen is considered
to be an energy carrier with zero carbon content when
it is produced by energy sources such as biomass,
geothermal, wind, solar energy and nuclear energy.

H, Dty fior mobee Fusl oo |

Figure 1: Hydrogen production methods [1]

STORAGE OF HYDROGEN

Hydrogen, which also has differences in the
way it is stored according to energy densities, is stored
by three different main methods, as shown in Figure-2.
Some problems may occur by taking advantage of the
low density of hydrogen and storing it cheaply and ea-
sily. For example, under normal environmental condi-
tions, 1 kg of hydrogen occupies a volume of 11 m3. The
volume of the tank, which is larger than the normal,
should be reduced [5]. Liquid hydrogen has a density
of 71 kg/m3, and in order to make hydrogen liquid and
store it, it is necessary to cool it to -253C. Storing hyd-
rogen in compressed gaseous form is the only method
that has been commercially adopted by the automoti-
ve industry so far. But one of the disadvantages is the
energy expended during the compression work. 12% of
hydrogen is spent on storing hydrogen at 35 MPa. In
tanks of 70 MPa, this rate is up to 15%. Energy con-
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sumption is increasing because the hydrogen tank
must be cooled to keep the temperature and pressure
at safe levels during compression and store as much
hydrogen as possible. It is estimated that the comp-
ression cost will be higher than the hydrogen liquefa-
ction cost considering this situation. [4]. On the other
hand, the cryogenic compression method is based on
storage at high pressures and cryogenic temperatu-
res (temperatures of -140 °C and below). This method
overcomes the most critical disadvantages of compres-
sed gas and liquefied hydrogen storage technologies.

When we look at chemical methods, the met-
hods of storing hydrogen in a solid state can be divi-
ded into two based on the strength of the interaction
between hydrogen and the storage material, meaning
reversible hydrides (strong interactions) and physi-
cal adsorption materials (weak interactions). Comp-
lex hydrides (alanates), despite their high hydrogen
content, were not used for hydrogen storage because
they were not considered recyclable. Chemical hyd-
rogen storage methods can be divided into four parts
as sodium borohydride (NaBH4), aluminum hydride
(AlH3), ammonia borane (NH3 - BH3) and liquid or-
ganics. Unlike solid-state storage methods, Chemical
hydrogen storage methods are not reversible. Ano-
ther method is liquid organic hydrogen carriers.[4]

Elpadirngre Slarmgr Do boaperes

Figure 2: Hydrogen storage technologies [4]
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TRANSMISSION AND DISTRIBUTION
OF HYDROGEN

Safety issues related to the transportation
of hydrogen are critical to the establishment of hyd-
rogen technologies. Due to the small size of the hyd-
rogen, sensors and alarms must be placed to detect
hydrogen in all environments where it is transported
due to the risk of any explosion as a result of leaks. The
main guideline in the transmission and distribution
of hydrogen by pipelines or by land-rail-sea transport
is the volumetric energy density of hydrogen fuel.[5]

The cheapest way to transport hydrogen is
transportation by pipelines. Transportation of com-
pressed hydrogen gas in high-pressure scuba trailers
by truck, wagon, ship or barge is expensive and is ma-
inly used for distances of 200 miles or less. Liquefied
hydrogen tankers allow more efficient transporta-
tion of hydrogen over longer distances by truck, wa-
gon, ship or barge compared to high pressure scu-
ba trailers. Liquefied hydrogen boils (or evaporates)
from the containment containers if it is not used
at a sufficiently high rate at the point of consump-
tion. That is why the distribution and consumpti-
on rates of hydrogen should be carefully matched.

Figure 3: Transmission and distribution schemes for central and local hydrogen
production systems [5]

Resources:

OBTAINING ENERGY FROM HYDROGEN

Hydrogen, which is combustible, such as gaso-
line and natural gas, comes across as a fuel superior to
gasoline and natural gas due to the fact that it does not
release CO2 when burned and its emissions are at low
levels. Hydrogen gas turbines for industrial purposes,
internal combustion engines for cars are being develo-
ped [3]. Another energy generation is provided by fuel
cells, which is the opposite of electrolysis. It is more
efficient than combusting hydrogen and is environ-
mentally friendly because it has no harmful emissions
to the environment. There are various types of fuel
cells which vary according to the electrolyte material
between the anode and cathode. Polymer electrolyte
membrane fuel cell (PEMFC), alkaline fuel cell (AFC),
phosphoric acid fuel cell (PAFC), solid oxide fuel cell
(SOFC), molten carbonate fuel cells (MCFC), direct met-
hanol fuel cell (DMFC), zinc air fuel cell (ZAFC) and pro-
ton ceramic fuel cell (PCFC) are the most common used.

Hydrogen is sent to the anode of the fuel cell,
and air is sent to the cathode as an oxidizer. As the hyd-
rogen molecule passes through the anode, the electron
separates, and the molecule turns into an ion structu-
re. Electrons cannot pass through the electrolyte, only
the passage of the hydrogen ion takes place. Electrons
are transmitted from the external electrical circuit to
the cathode. The oxygen in the cathode reacts with the
hydrogen ion coming through the electrolyte and the
electron coming from the external circuit and then
the conversion is completed. As a result of the elect-
rochemical reaction between hydrogen and oxygen, a
potential difference occurs between the electrodes.
And water vapor and heat energy come out as a result.
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(FTS) REAKSiYONU
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Enerji canh ve canae vim varhkiann iginde bulumduf,
kullandefn, Grettigl ve kendi sistemni iginde onu donigidad i
bir gig kayna@ olmugiur, Bu biz insanlar icin en temell ofan
besin zincirinden, ddnyamn olugumandakd bilbyk patlama’ya
kadar mikrodan makrova weanen bdr dizl fizikse] ve ldewasal
dinamiklerin banndifz okayiar sitsliest almuagtur. Gandmidsin
kogullar: dikkate alindsiinda en bdyik ihthvace yine enerjiye
oldugunu ghrivoruz. Petrolin iglenmesi ve kullonalmassyia
inaanlik raribl bk modernisgme v teknolojik gelismelers
imea strmig, tirine yvaragin gekilde kendd cinsine stfediben ismi
hakkiyla yerine getirmigtl, Her geyin kisa sdrdigld bu
processler dinyasinda pek tabl atmosferimize, topraga,
heayvandars saymiz pel ok canliva zarar vendifl, anklonn
ehimymda huska aritd ve kendine kita olugturdufu br seviyeye
gelmemiz golk sllrmese perektl. Geligen sanayt we aragtirmalarn
ilerlemesiyle 1822 Kaiser-Wilhelm=institut fir
Kohlenforschung (buginkd adoda Max-Planck Enstittad),
Milheim'ds Alman ldmyagerier Franz Fischer ve Hans Tropsch
FISCHER-TROPSCH [1] reak=sivonu olarak bilimen sentes g@aeing
CO we M) s hidrokarbonbara dbpdgbdrmeyi bagaran bir
tepkimeyl bubmuglardir. Fakat FT sentezine asil gl teknolojik
pelgmeler ve fosll enerfi rezervierinin degismesivie artmigtar.
0y salimim we gevee Rirlilgn de gz dnine alindifnda
venilenchilir enerji kaynaklan ve yintemlerd devietlerce
desteklenen aym zamenda fonlanan bir pazara donigmiy
durumda. Igte FT sentezd yendlenebllir enerji kaynaklarmdan
{gplney, rizgar, blokitle vb.) blokitle enerjisinl Blzim
kullamabsldifimiz enerfi kaynaklanna gevirmede bindik rol
oynuyor. Blokitleden gazifikasyon dedifiimiz reaksiyon e
dionfral gazlar (00, H, CH4,CH, ) elde edilir. Bu dofal geelardan
C0 ve H,'ve biyosentez gam deriz. Uretilen sentez gazi cesitl
sistembere: metanol gented, kangik alkol sentezi ve Flscher
Tropach sentexh yoluyls yikseltilebilr.  Bu sentez gamm ks
okeldasyonia ve katalitik sentezle hivomethanole
dbnittfiriinie. GenelEkle hampetrolin rafingsyonunyla dretilen
gegith yakilar (fuel gaz. LPG, benzin, nafta, dizel gibi)ve vakslar,
dofal gardan daha ekonomik elde edilebilir fakat bu
konumuzds vendlenebilir enerjl laynaklann ele aldsfiman
vurgulavarak FT sentezinin blok(tle enerjisinde gegitl
wrunluktaki hidrokarbon slncirderine ddndgtirmesinde tercih
edilme nedenlerinden bahsedecefiz. FT' sentezinin tercih
edilme nedenlerinden birl Fischer Tropsch sentexl sonucu
olugnn hidrokarbon Grinderin gelencksel valata phre svontajs;
s, azot yva da afir metal kirleticlleri barmchirmamas ve
didgik miktarlorda sromatik hidrokarbonlar igerivor
olugedur|Z] FT prosestyle genls arabikta Oribnler olugur. Bu
irinéer arasila olefinler, parafinler, oksijenlegmis Grinker
:ulu:uL aldnhu.. asit keton) bulunabilmektedle. Orin daplmnumn

1 zhibesimi, basing, katalizir tipd ve lullanakan
{ etkdlemektedir. Fischer-
H y, o  formadibe sahip oban egitll

Zn+ljH,»n C0=C ]
burada n tiplk olarak 10-20'dir.
istenmeven bir duromdur. Uretllen
olarak wygun olan diz zincirli olma
olugumuna ek olarak, rekabel eden reaks
miktarlards alkenlerin yan sira glkoller ve difer ﬂkﬂjenll
hidrokarbonian verir[3] FTSreaksivonu, glehl bir clczotermik
polimerizasyon reaksiyomsdur. [AHKIGS-204 kI fmol C0).[4-5]

Yilksek reaksiyon isilanmn reakvbrierden etkill olarak
urakiastriima=i gercklidir. FT prosesinde istenen Grin
seclcilifine ulagmada en dneml rol katalizdrlerindir, 41
Gintmize gelene kadar farkl metal igerikll, destek malzemed| '
pek pok kataliadr dretllmis ve test edilmigtir. Geligtirilen
katalizdrlerin aktivitelerinin uzun, lstemen Grdnlere
segiciliklerinin yiksek we metan gibl stenmeyen driinlerin
olugumunuy en aza indirgeyecek nitelikie olmalar
hedeflenmigtir, En yaygin Fischer-Tropach katalizdrler Fe, Co,

Wi, fth ve RBu'dur[G6-8] Yiksek hacimsel dretkenlifie sahip
Flacher-Tropsch sentez katallzdrieri, reaktér hacmi
perekeinimbering azaltr v proses chonomizinl dnemli Sciide
iyllegtirir. Mikel ve Rutenyum tipik FT katalizbreridir ve daha

yilksek molekdiber aferikh hidrokarbonlar (retebilic [8=10] Co

ve Fe digidk fivet (Rh we Ru'ya hoyesls) ve dahs disik metan
sogicilifn (Mi bazh katalizdriere kryasla) gibi avantajlanmdan

dolay endlsiride daha ok kullamimakiadir [11-13] 1955 FT
sentezinde Gk olarok kobalt katallebrleri Buhrehemie’ndn
fabrikssinda uygulanmagtr{i4] ¥e viksek blimsel dgve sahip

olan Ruteryumun bir FT katalizord olarak en akill ¢akigma

arahfy, en diglk tepkime sicakhfnnda gergeklegir.[15]
Katalkztrierin her kimyasal tepkimede oldufu gibl FT
sentexinde de kbit rol ]

glbmilimize elde edy

Halen gindmied
reaktbr hacmi
caligmalar ger

ghrmekteviz. Erken o
phrilmektedir, bu reaktd
kapasiteye sahiplermig G
olarak artik 10 -20 bin v
bahsediimekredir. 1940-15510
atmosferik hasmmgta sabit vatal
sonrasinda yine atmosferik
reaktbrleri ile calglmig ve
basmglarda galgan ik bir pibet
reaktirleni proseas tiplerine ve
ghre farkh tasanmbara mhlpd



= ' mnm@.@,m (ARGE) Realtdr:
40 Cokh ‘Tiplfi Sabit Yatakh Reaktér (ARGE) ilk tasarm
“%preak‘;brkﬂgﬂkq:phh]ldlzltﬂpmm Tipler kataliztr igerir
e EE-II'.III.L‘EE.HH-LI.I’HJ‘! sofutma sy fle Cevrilidir, Sabil
hurnai'.mr dilgdk sicakliklarda caligmaya uygundur ve 257
A g5t sieakhk srmnna sahiptir, Agin sicakhk karbon birikmesine
ve doliyistyls reakidrin okanmasima vol agar. Olugan Grinlerin
bk bir kasmu s habde eldugu icin bu tip reaktorere damlama
akigh reakrdr sistemi de denilebilir. Sabit akighkan yatakh
reaktfrde uygulanan Synthol prosesi SAS0L tarahndan
geligtirilmig ve ik tcari dlgekteld reakidr 198%9da Saleburgdan
galigtinlmaya baglanmigtir{16]
Bulamag Tipl (SLURRY) Reakubr:
okl borulu sabit vatakh reakidrberle gl 2oruklann
iiesinden gelmek igin bulamag tipi reskidrler peligtindmigtir, |
Bulamag, tipi reaktor Kolbel tarafmdan 1950%cnde tasarlanmsgtor
ve ilk olarak 1993 vilinda SAS0L tarafindan devreye
sokulmustur[17] Diger DSFT ile karslastinidifinda tasarum
daha veuz ve dahe kobaydir, Bulamag upd reaktiede; bulamag
konsantrasyonumun artbirdmas, bibgldk baloncuklann elugmag
v biylece realair verimiiliginin antmas demektin[18]
Yiksek micakhkh FT (YSFT) prosesi 300-350°C arah@inda
gerceklegir, Bu arabkia katalizbrier daha skiifiie. Biza zincirl
hidrokarbonlann ve olefinlerin Gretimi igin daha wygandur,
Cipersyon basine: 20 = 30 bar arahindodir. Buna drnek olamk
alogkan vatakh reaktdrien omek verebiliniz.

AKISKAN YATAKLI REAKTORLER:

Aksgkan yatakl reakideler, sabit vatakh reaktdrierin
somunlanmin dstesinden gelmesi ve verimlilifiind artbrmass igin
tasarlamip ticarilegtirilmigtir, Ban avantajlan su jekildedis; son
derece chzotermik FT reaksivonlan serasinda Gstiin 1s: transfieri
ve sicaklik kontroll, akgkanlagiirma ve daha yiksek paz-kan
temas nedenivle katalizor pargacikdanmem daha ivi kamgmasa,
daba vilksek gae glog nedenivle yiksek diretim kapasitesi[19]
[20] Fizcher-Tropsch sentezinin ticori anlamda kullanddaf
sektdr devieri arasinda Katarda bulunan Has Laffan City  FT
sentexl vapan en biyik dretim tesisidir. [kincl olorak Giney
Alrika'da bulunan SASOL, ik teari tesisam 1952°de apmigter,
SAS0L, hammadde olarak kémir ve dogal gaz kullanmalkiadr,
Aynca Glkenin dizel yakitimin cogu da dahil olmak dzere gesgitli
sentetik petrol drinderi dretir. Yine Gdney Afrika'da yer almakia
clan PetroSA 1892 yibnda Mossel Bay'de paedan saya (GTL)
rafinerisl dretime baglar ve o zamanlar Mosse] Bay, didnyamn en
bainyiik ticari GTL rafinerisiclir, Tabi ki daha bir sird girket ve
firmamin FT sentezi kullanarak {dretim ve thcaret yaptgm
siylemek mimkin fakal burne en biyik ve sektdrde en Laninr
firmalan koymak daha net ve ulagalabilic bilgl vermek agisindan
verindi olmaktadir diverck daha az tanmmirhga sahip Rusya ve
Amerika merkezli bir girket olan INFRA'w istisna olarak
eklivorum. INFRA, GTL igleminin Fischer-Tropsch sentez
egamasi igin tescilli, patentll yiksek Gretkenlik katalizdei Greten
Infra T::hnolng}'gruhl dogal ve igili gazlann yam sim bivokitle
sentetlk yaf ve temiz s sentetik
sher-Tropsch sentez siirecine
GTL) teknolojisi (INFRA )

KAYNAKGA

[ 1 T. Fricher, H, Tropecs, Liber de
. i i At -

-3 N Jung 0. Yang X Zhang, L
el enenapdated Iroe-heaes cosalysi far
Carad Cararmron. LT (015 BGE-0H

T bakex, [enyaiing, Frankl

Fases,
Ij'lﬁrl] Tl Ligefaeren” Ulimasn's Enryclepaiia
NCH

d JE de Snmk, M Werklupen, The
IrA-rmL

B i R Amacea. . Ran, O Clnqotgrane, O,
Wlusdrn b, Ty m v, 5271 (900

] .u'ur.-_J. Kangd, ' Wiy, Dereriogunest
n-ri'-r- tureng the product wrleciiiy, I:h'nl.‘ﬂ.“-'m!ﬂlldlﬂl-lﬂ

1 A7 Yia Def Lash A Brepiiici, Rlvrisos ot seleitiniy of U P heer - Trojesch
m-luﬂmmwumnui A -

K nmnmmnmﬂw:mdmﬁnumm
pesth ot Do cutsdyabi, Appl. Calal. A Cicis, 145 (2006 1- 5

i }WtumWLMnuM&
] [26] B Pidar, 1V, Ras ks, Rrwrwanfs- Chaems, 21 {1e00) 373

qq:auqlnur_l Whag, I i mined catal
i

Tiw o bt - T
iy 1-ﬁ.-u-n:u.: Teren 2 CAIMT K- 105 "1

[B0] OF Van Ded Lean, L Beesastbern, Kibrdes ifl scslestleiry of the
Flacher-Trmmch spnihess aliberaere revies, Catal, Beyv 1 1599 Z5-T18

n .u:lql.upn:n }mwmqmd-mnﬁn L on the
punsth b wpporicd Un cutalyiy, Appl Catal, & Cier, T8 [2008] 1- 5,

. chber, 0. Wielen, F. Solimr, W H. Tl Mobbenaai s
I.'I'h.n-ld Fraiyhinphele Jef addmsiles CAeEe, éal, wil I Leba® o Echafarien
Birnchon - ertia, PS5, o 68D

Wi, Varnacw, [ Catl 9 VS 469,

ET Gr, B Krivhna, Agpl Cuisl & Gen 1861009} 5510

I Bagee, B Bagpinaes, Catsll Tray 25 {1 G551 - 28

L B, W Mg, WA LY Harm, (B Phangg, Peed BE GRS 157T7- 50
¥, Chin, I e, . Can V. G Y Woengl Calad Tewdory 110 (20050753

Sveymlear A P Dy bl E Davis, B Hoof Beeriad, B B (D00 Fscher Tropmeh
chor. Studiesin Sarfeoe Sowoe and Canalysts 152 G- 8.

!EBI‘-\_!.E



i

=

~ FISCHER-TROPSCH SYTNH
P (FTS) REACTION

Tuana Tanwr = Gazi L7

From the Big Bang to the present day, energy has
been a source of power that affects all living and non-
living things -which living beings use-, reproduce, and can
transform within their own systems. Humanity has
become more dependent on energy due to the developing
industry thanks to oil. The state of energy has not
developed much differently in the world of processes
where everything is short-lived. And along with the
developing industry, the land and many living things also
suffered serious destruction in a short time. The wastes
have now started to become mainlands. Even though the
bad effects of the developing industry, German chemists
Franz Fischer and Hans Tropsch at Milheim found a
reaction that managed to convert the synthesis gas (CO
and H2) into liquid hydrocarbons, known as the FISCHER-
TROPSCH reaction with Kaiser-Wilhelm-Institut fir
Kohlenforschung (currently Max-Planck Institute). This
invention became popular because of the technological
developments and changes in fossil energy reserves,
States have started to support and fund renewable energy
sources and methods considering the release of CO2 and
the resulting environmental pollution. FT synthesis also
plays a big role in converting biomass energy which is a
renewable energy source, to energy sources that we can
use. Matural gases such as C0, HZ, CH4, CXHY are
obtained from biomass by the reaction we call
gasification. CO and H2 are called biosynthesis gases, The
produced synthesis gas can be upgraded to various
systems through methanol synthesis, mixed alcohol
synthesis and Fischer Tropsch synthesis. We convert this
synthesis gas into biomethanol by partial oxidation and by
catalytic synthesis. Various fuels that are usually
produced by refining crude oil like fuel gas, LPG, gasoline,
naphtha, diesel, etc., and waxes can be obtained more
economically than natural gas but, in this article, we will
talk about the reasons why FT synthesis is preferred to
convert it into hydrocarbon chains of various lengths in
biomass energy. One of the reasons why FT synthesis is
preferred is the advantage of hydrocarbon products
formed by Fischer Tropsch synthesis over conventional
fuel; it does not contain sulfur, nitrogen or heavy metal
pollutants and contains low amounts of aromatic
hydrocarbons [2]. A wide variety of products are formed
by the FT process. Among these products, olefins,
paraffins, oxygenated products (alcohol, aldehyde, acid
ketone) can be found. And many parameters such as
temperature, gas supply composition, pressure, catalyst
type and used promoters affect the product distribution.
The Fischer-Tropsch process involves a series of chemical
reactions that produce a variety of hydrocarbons, ideally
having the formula (C n H 2 n +2 ). More useful reactions
produce alkanes such as:
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the most important role in achieving the
selectivity in this process. Many catalysts with different
metal content and support materials have been produced
and tested for years. It is aimed that the activities of the
catalysts developed are long, their selectivity to the
desired products is high, and they are capable of

minimizing the formation of undesirable products suchas |
methane. The most common Fischer-Tropsch catalysts
are iron, cobalt, nickel, rhodium and ruthenium [6][7][&].
Fischer-Tropsch synthesis catalysts with high volumetrie
productivity reduce reactor volume requirements and
significantly improve the process economy. Nickel and
ruthenium are both typical FT catalysts and can produce
higher molecular weight hydrocarbons [9][10]. Cobalt and
iron are more widely used in industry due to their
advantages such as their lower price compared to
rhodium and ruthenium and lower methane selectivity
compared to nickel-based catalysts [11][12][13]. Cobalt
catalysts were first applied in the FT synthesis at
Ruhrchemie's factory in 1935 [14] . Ruthenium, which hasa
high scientific interest, has the most active overlap range
as a FT catalyst at the lowest reaction temperature [15]. In
studies conducted along the past present, it has been
registered that catalysts play a key role in the FT synthesis,
as well as in every chemical reaction. Today, there are still
studies being conducted to find the highest efficiency, the
lowest reactor volume and the lowest cost in FT synthesis.
Now let's look at the other parameters like types of
reactors and what
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g of the reactor. Since most of the products formed
are ina Hquid state, such reactors can also be called d:r1|:|
Now reactor systems. The Syathol process applied in a
fixed fuidized bed reactor was developed by SASOL and
the first commercial-scale reactor was started o be

operated from Salzburgin 1989 [16).

SLURRY TYPE REACTOR:

Slurry-type reactors were developed to overcome

the difficulties associated with multi-pipe fixed-bed
reaciors. The slurry-type reacior was designed by Kolbel
in the 19508 and was first commissioned by SASOL in 1953
[17]. It is cheaper and easler to design compared with
other DSFT. In a slurry-type reactor, increasing the slurry
concentration causes large bubbles and reactor
efficiency is increases, [15)
The high temperature FT processes take place in between
300-3500C. Caralysts are more active in this interval. It is
more suitable for the production of short-chain
hydrocarbons and olefins. The operating pressure i in
the range of 20 - 30 bars. An example of this are fluidized
bed reactors.

FLUIDIZED BED REACTORS:

Fluidized bed reactors are designed and
commercialized to overcome the problems of fined bed
reactors and improve their efficiency. Some advantages
are as follows: superior heat transfer and temperature
control during highly exothermic it reactions, fluidization
and better mixing of catalyst particles due to higher gas-
solid contact, high production capacity due to higher gas
output [19] [20]. Ras Laff Dec City in Qatar is the largest
production facility among the industry giants where
Fischer-Tropsch synthesis is usad in a commercial sense,
Secondly, SASOL, located in South Africa, opened fts first
commercial facility in 1952. SASOL uses coal and natural
gas as raw materials. Besides it produces a variety af
synthetic petroleum products, including most of the
country's diesel fuel. PetroSa, which is also located in
South Africa, begins production of a gas-to-liguid (GTL)
refinery in Mossel Bay in 1992, At that time, Mossel Bay
was the largest commercial GTL refinery in the world. Of
course, it is possible to say that many more companies and
firms produce and trade using FT synthesis but putting
the largest and most recognizable companies in the
industry here is more efficient in terms of providing clear
and accessible information, saying that INFRA, a company
based in Russia and America with less recognition, is also
an exception. INFRA, the Infra Technology group, which
produces a proprietary. patented high-productivity
catalyst for the Fischer-Tropsch synthesizs stage of the
GTL process, has developed and patented a special Gas-
to-Liguid (GTL) technology based on the Fischer-Tropsch
synthesis process (INFRAxt) for the production of light
synthetic oil and clean hguid synthetic transport fuels
ated gases, as well as biomass and
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Kiibra Aksoy - Ankara Universitesi 1. Sinif Ogrencisi

Hayatimizin her alaninda ve her aninda kullanmak ve tiretmek zorunda oldugumuz enerji,
hayatin yonlendirilmesinde de biytk bir rol oynar. Bizim enerjiyle olan iliskimiz de enerjinin
miktarina ve potansiyeline gore degismektedir. Her ne kadar enerjiyi aktif bir sekilde kullansak da
bundan dogan yeni sorunu, enerji krizini hi¢ gérmtyoruz. Diinya'nin kiiresel enerji talebindeki artis,
enerji tiretimi ve ulasim i¢in fosil bazh yakitlara bagimhiligin devam etmesi, yedi milyar: asan ve
giderek artan diinya niifusunun artmasi nedeniyle bir enerji kriziyle kars: karsiyayiz.[1]

Ozge Ozdemir, 18 Ekim 2021 tarihinde bir haberinde bu krizden soz ederek ilerleyen dénemlerde
hanelere verilen dogalgazda bir sorun yasanmasa da dogalgaz ile calisgan santrallerin sorun
yasamas! halinde elektrik kesintileri olabileceginden s6z etmisti.[2] Hatirlarsaniz ocak ayimnin
ortalarinda da tlke genelindeki fabrikalarda elektrik kesintileri yasandi. Aslinda gectigimiz yil
Avrupa’da eneriji fiyatlarinin hizla artmasi, bazi isletmelerdeki enerji kesintileri, tiretim kisitlamalari,
bos stipermarket raflari, hizmet veremeyen petrol istasyonlari, dogal gaz piyasasindaki iflaslar
akillara zaten yeni bir “Enerji Krizi” sorusunu getirmisti. Clinkii uzmanlar fiyatlardaki artislara
baktigimizda bu soylemi rahatlikla kullanabilecegimizi vurguluyorlar. Fiyatlara biz de soyle bir goz
atarsak enerji fiyat endeksi (IMF/FRED), Nisan 2020'de 52,7 diizeyindeyken Ekim 2021'de 257
diizeyine yiikselmis durumdadir.[3]

1970 yilinda ilk kez adindan s6z ettiren “Enerji krizinin” o dénemdeki belli basli dinamikleri
arasinda ABD ve Avrupa'da tiretim kapasitesinin sinira dayanmis olmasi gibi ekonomik etkenlerin
yan sira Petrol Ihra¢ Eden Ulkeler érgiitii ambargosu, iran Devrimi gibi sert jeopolitik sorunlar
varken su anda durum bundan biraz daha farkl. Bu kez tedarik sorunlarinin arkasinda patojenik,
ekolojik, ekonomik, jeopolitik boyutlariyla ¢cok daha karmagik bir dinamik var.[3]

Bunlan tek tek ele almak gerekirse ilk siraya Kovid-19 salginini koyabiliriz. Kovid-19 salgini
pandemiye donistince tim tlkeler kapanmalara veya kisitlamalara yoneldi. Bundan dolay: tiketici
talebini bir nebze de olsa olumsuz etkiledi ve enerji talebini diigiirdii. Bunun yani sira salginin pek
¢ok firmanin tretim platformunun bulundugu Cinin Wuhan kentinde baslamasi da tedarik
zincirlerinin zayiflamasi hatta kopmasina neden oldu. Bu da enerji titketiminin diistise gecmesinde
biiyiik rol oynadi.[3] Fakat insanlarin ekonomik olarak sikintiya diismesi veya patronlarin cebine
giren para miktarlarinin azalmasindan dolay:r dnlemler bir stire sonra kaldirild: ve tiiketici talebi
artirllarak ekonomi tekrar canlandirildi. Yalniz unutulan bir nokta vardi ki enerji sektort bu duruma
hizla ayak uyduramayacakti ve arz yetersiz kalacakti. Tam olarak da dyle oldu.

ikinci olarak ekolojik boyutunu ele ahirsak iklim krizinin ve iklim krizini engellemek icin
gosterilen ¢abanin piyasalarda yol actig: belirsizlikle birlikte enerji krizinin daha da belirginlestigini
gorebiliriz. Birkag Ornekle bunlar1 desteklemek gerekirse havalarin aniden soguyup isinmasiyla
birlikte komiir, gaz, petrol, sogutucu ve klima kullaniminin artmasini soyleyebiliriz. Ayrica asiri
soguklarin Avrupa'da kimi yerlerde elektrik tireten riizgar ttrbinlerinin verimliliklerini azaltmasi ve
Teksas eyaletinde kig dnlemlerinin alinmamasiyla birlikte dagitim sebekesini gilinlerce calisamaz
konuma sokulmasini da es gecemeyiz.[3]

Cin'in giineyinde su baskinlar1 sonucu bazi komir madenlerinin veriminin dismesi ve iklim
krizinin etkisiyle olusan kurakliklarin hidroelektrik tretiminin kapasitesini ve verimini dustirmesi
de dogalgaza ve komiire olan talebi artirmis bulunmakta.
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Uglincii olarak ekonomik boyuta bakarsak 1980'lerden basglayarak biiyiik bir basari gibi hizla
ozellestirilen enerji sektorinde tretici ve dagitici sirketler, sabit sermaye yatirimlarini en az
seviyede tutmaya ¢alisarak, oncelikle var olan sabit sermayeden en yiiksek kar1 alabilme gayretine
kapildilar.[3] Ayrica bazi yatirim bankalarinin, fosil yakit kullaniminin azaltilmas: siirecinin
yenilenebilir teknolojilerin gelismesinin hizlanma olasihgini distinerek, kapasite artigina fayda
saglayacak kredilere daha olumsuz davranmalariyla birlikte ABD'de kaya gazi ve topraktan
basingla cikarilan petrol alaninda is yapan g¢ogu iretici kredi bagvurulari onay alabilsin diye
fiyatlari, karlihklarini yiiksek tutabilmek igin kapasiteyi bilerek artirmadilar. Diger taraftan
kiresellesme doneminde yasanan bazi ekonomik olaylar veya kontratlar sonucunda son derecede
dinamik bir gaz piyasasi olugsmaya; dahasi gaz bir girdi olmaktan ¢ikip bir yatirim araci, fiyati da
spekiilasyon konusu olmaya baglamig oldu. Bu da enerji sektortindeki fiyat belirlenmesinde arz-
talep iliskisinin katkisini daha da diizensizligin i¢ine stirtikledi.

Jeopolitik etmenleri de ele alarak yazimiza devam edecek olursak sunlari soyleyebiliriz.
Norvec’in beklenenden daha az gaz tiretmesi, Hollandanin gaz sahasi olan Groningen'deki
deprem riski nedeniyle tiretimin kisitlanmasi ve Avrupa'nin en biyiik gaz ithalat¢is1 Rusyanin
Kuzey Akim 2 boru hatti projesini Avrupa’ya kabul ettirmek i¢in artan talebe ilave arz ile yanit
vermemesi enerji krizini derinlestirdi.[3] Biitin bunlara ilave olarak bir de finansal piyasalardaki
spekdlatif islemler eklenince Avrupa bir enerji krizi i¢ine girdi ve yapilan sézlesmelerin sona
ermesi, tedarik zincirleri, ithalatlar vb. unsurlarla birlikte Avrupa’nin yiikselen fiyatlar1 diinyanin
geri kalanini da etkiledi.

Peki biraz daha 6zele inip Ttirkiye'ye bakacak olursak ne gorecegiz? Her ne kadar alt1 ayda bir
Karadeniz agiklarinda dogal gaz buldugumuzu mijdelesek de Tirkiye dogalgazinin neredeyse
tamamini ithal eden bir tilke. Dogalgazin ihtiyaci karsilamadig: veya tasinamadigi durumlarda ise
LNG kullaniliyor. LNG fiyatlarinin ve doviz kurunun da artmastyla birlikte enerji faturalar: yine cep
yakacak hale geliyor. Bunun yaninda bir de Tirkiye'nin Rusya, Azerbaycan ve Nijerya ile 1990'l1 ve
2000’1 yillarda imzaladig1 uzun vadeli dogalgaz ithalat s6zlesmelerinin bu yil dolmasiyla birlikte
bu kriz Tirkiye’deki haneleri de derinden etkiliyor. Fakat Enerji ve Tabii Kaynaklar Bakani
Doénmez’ in yaptig1 aciklamaya gore Azerbaycan ile 2024 sonuna kadar gecerli olmak tizere ilave
dogal gaz anlagmas: yapildig1 da sdyleniyor.[2]

Tam bunlar 1s181nda enerji bir kriz olmaktan nasil ¢ikar sorusunu uzmanlara yonelttigimizde ise
bazilar1 yesil(temiz) enerjinin dnemini vurgulasa da bazilar1 temiz enerjinin de bu konuda bir
yarar1 olmayacagini savunuyor. En basit ornegiyle tilkemizde bile temiz enerji alan1 yaratmak icin
yok edilen ormanlari, dogal alanlari hepimiz ¢ok net gortiyoruz. Simdi biz sizleri bu iki diistinceyi
gbz ontine alarak enerji krizinin ¢6ziimiintn piyasaya sunulan ve gezegenin iyiligi i¢in ¢abalayan
yontemler mi yoksa kisisel ¢ikar ugruna gezegeni ve canlilar tehlikeye atacak tehditler mi oldugu
konusunda diistinmeye davet ediyoruz.

, Understanding the G nergy Crisis
2. 'Bu kis gaz yakmayip zakla oturmak gerek’,18.10.2021
lerde gortilenden farki n


FreeText
36


The energy that we have to use and produce in every area and every moment of our lives also
plays a big role in the direction of life. Our relationship with energy also changes according to the
amount and potential of energy. Although we use energy actively, we never see the new problem

. arising from this, the energy crisis. We are facing an energy crisis due to the increase in the world's

global energy demand, the continuing dependence on fossil-based fuels for energy production and
transportation, and the increasing world population of over seven billion people.[1]

Ozge Ozdemir talked about this crisis in a news report on October 18, 2021, and mentioned that
“although there was no problem in the natural gas supplied to the households in the future, if there
were problems with the power plants working with natural gas, there might be power cuts.” [2] If
you remember, there were power cuts in factories across the country in mid-January. In fact, the
rapid increase in energy prices in Europe last year, energy cuts in some businesses, production
restrictions, empty supermarket shelves, inoperable petrol stations, bankruptcies in the natural gas
market had already brought a new "Energy Crisis" question to mind. Because experts emphasize
that we can easily use this discourse when we look at the increases in prices. If we take a look at
the prices, the energy price index (IMF/FRED) has increased from 52.7 in April 2020 to 257 in
October 2021.[3]

Among the main dynamics of the "energy crisis", which was first mentioned in 1970, were
economic factors such as the production capacity of the USA and Europe reaching the limit, as well
as harsh geopolitical problems such as the Organization of Petroleum Exporting Countries and the
Iranian Revolution were slightly different. This time, behind the supply problems is a much more
complex dynamic with pathogenic, ecological, economic and geopolitical dimensions.[3]

If we need to consider them one by one, we can put the Covid-19 outbreak in the first place. As
the Covid-19 outbreak turned into a pandemic, all countries turned to closures or restrictions.
Therefore, it negatively affected the consumer demand to some extent and decreased the energy
demand. In addition, the outbreak began in Wuhan, China, where many companies have their
production platforms, causing the supply chains to weaken or even break. This played a major role
in reducing energy consumption.[3] However, due to the economic difficulties of people or the
decrease in the amount of money in the pockets of the bosses, the measures were lifted after a
while and the economy was revived by increasing consumer demand. There was only one point
that was forgotten that the energy sector would not be able to keep up with this situation quickly
and the supply would be insufficient. That's exactly what happened.

Secondly, if we consider the ecological point of view, we can see that the energy crisis has
become more evident with the uncertainty caused by the climate crisis and the efforts made to
prevent the climate crisis. To support these with a few examples, we can say that the use of coal,
gas, oil, coolers and air conditioners increases with the sudden cooling and warming of the
weather. In addition, we cannot ignore the fact that extreme cold has reduced the efficiency of
wind turbines that produce electricity in some places in Europe, and the distribution network has
been rendered inoperable for days, with the state of Texas not taking winter precautions.[3]

The decrease in the efficiency of some coal mines as a result of floods in the south of China and the
decrease in the capacity and efficiency of hydroelectric production due to droughts caused by the
climate crisis have also increased the demand for natural gas and coal.

37


FreeText
37


Thirdly, if we look at the economic point of view, thﬁ{oducer and distributor companies in
the energy sector, which was rapidly privatized sta from the 1980s as a great success, tried
to keep their fixed capital investments at a minimum level and tried to get the highest profit from =
the existing fixed capital.[3] In addition, some investment banks, considering the possibility of =
accelerating the development of renewable technologies in the process of reducing the use of
fossil fuels, are more negative towards loans that will benefit the capacity increase. They didn't
knowingly increase the capacity to keep it. On the other hand, as a result of some economic
events or contracts in the globalization period, an extremely dynamic gas market has emerged;
moreover, gas ceased to be an input and became an investmer ol, and its price became a
subject of speculation. This, in turn, dragged the contribution of the supply-demand relationship
into price determination in the energy sector even more into disorder.

If we continue to our article by considering geopolitical factors, we can say the following.
Additional supply as Norway produces less gas than expected, production is limited by the [
earthquake risk at Groningen, the Netherlands' gas field, and increased demand to push Europe's
largest gas importer Russia's Nord Stream 2 pipeline project to Europe. The fact that they did not
respond with a policy deepened the energy crisis.[3] In addition to all these, when speculative
transactions in financial markets were added, Europe entered into an energy crisis and the
termination of contracts, supply chains, imports, etc. Along with these factors, rising prices in

Europe also affected the rest of the world.
R —-

So if we go a little more privately and look at Turkey, what will we see? Although we give good
news that we find natural gas off the Black Sea every six months, Turkey is a country that imports
almost all of its natural gas. In cases where natural gas does not meet the need or cannot be
transported, LNG is used. With the increase in LNG prices and exchange rates, energy bills are
again becoming pocket-friendly. In addition, this crisis deeply affects households in Turkey, as
the long-term natural gas import contracts Turkey signed with Russia, Azerbaijan and Nigeria in
the 1990s and 2000s expire this year. However, according to the statement made by the Minister
of Energy and Natural Resources Donmez, it is also said that an additional natural gas agreement
has been signed with Azerbaijan, valid until the end of 2024.[2]

In the light of all this, when we ask the experts the question of how energy will cease to be a
crisis, some emphasize the importance of green (clean) energy, but some argue that clean energy
will not be beneficial in this regard. In the simplest example, we all see very clearly the forests
and natural areas that have been destroyed to create a clean energy field even in our country.
Now, we invite you to consider whether the solution to the energy crisis is the methods that are
introduced to the market and strive for the good of the planet, or whether there are threats that
will endanger the planet and living things for the sake of self-interest.
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YANGIN MUHENDISLIGI

Elif BAKI - Gazi Universitesi 3. Sinff Ojrencisi

Yangin mihendisligi; insanlan,
mililkiyeti ve {ovreyl yanginm yikacs
etkilerinden korumak igin yangm
olaylan we yanginin etkileri ile
inganlarin yangina tepkilerinin ve
davramslanmun anlagimasn: bilim we
mithendidik flkelerivie, kburallaryls ve
uzman yargisivla ele alan disipline
verlonadider

Aoerupalda giderel yavminlogan yangin
mithencislif, ilkelere gore farkh ve
benzer Bkeler hanndirmaosdr. Thm
ilkeler yeni gevresel soruntarin
beraberinde gﬂirdiii mimari,
toplamsl hiiyaglar ve vend teknolojive
olan ihtiyag gibl sorunlaria karg
kargryacir. Bu gid sorunlardsn dolay
yvangin givenligi mahendisligi de
vayginlagmaya ve ahigilmamig bir

Yangin mihendisi@l Avrupads
yayginlagrken dlkemizde heniie bu
alanda lisans dizeyinde egitim
verilmemektedir. Yalnizes birkag
nlversitenin yikesk laans rograns
bulunmaktadir. Ashinda herhangi bir
milhendislik dalndan mezen olan her
kigg, yiiksek lsans programons katilarak
yvangin konusunde namanlik
alabiimekiedir. Proses hakimiyetl,
st imyvasal madde bilgis ve analitik
dlginme gl Seelliklere sahip olsn
kienya mihendislizi de ba alanda efitim
igin uygun bir miherdiskik dahdr.
Yangin mihendistify; vinetim ve
mevznat, psikelaji ve Azyoloj,
teknolofi ve bikim alanlamyla ikgilidir.
Daha detayh incelenecek olursa u
sekilde Saetlenchilin

waklag ma mang Kalmay baglanugr,

(L]

Tkt Paiva Bann gt ladnia e

Yangen mihendislifi; gerekl vangun givenligi sevivesing degerlendirmek, gerekd yangin
guvenkigi dnlemlerini tasarlamak ve hesaplamak icin mithendistik ilkelerini uyguliyarak bir
risk deperbendirme vaklagimidir, Bu alamin kritik konularindan birisi olan risk yonetiminin
amaci is¢ davramg yonlendirmek, riski azaltmak icin gerekdi bilgiyi zaglamak ve algilanan
riski dlgmektir. Bu nedenle yangin mithendishiginde uzmantagacak kiginin ghrevind yapacai
alami iyl analiz etmesi, tehlikenin nerede ne 2aman oligabBecefing dnghrmesi ve bu alankan
belirlemesi; bu igle dgilenen insankarin bilmeler] gereken en mithim gerckiililderdendir.
Davramgsal tepkiler, bireyin rick alpsma bagh olorsk degisir. Bu nedende ki farkh risk
wimeticlsi ayvru riskl kendi deneyvimlerine davanarak farkl sekillerde degreriendirebilir,
Bilimsel ve nesnel bir yontem olan risk Slgimid problemi, gelecekteki olavlann olasalsfin ve
meveudiyetini. defferbendirmektir. Gegmiy deneyimberimiz gelecekteki olwmdarla ilgili
tahminlerimize rehberlik eder, Bununla birdikte geemig okaylann, geriye dfndk olsa dahi, hir
risk Olgisi olarak kullamtamayaca@ tartgilmigtir, Cilnkd riski thmin: edebilirsek,
davramglanimezs ondan kaginmak igin de gekillendirebilirie. Bu sebepledir ki vangin
ihendisliginde bikg ve deneyim oldukea dnemlidic,
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FIRE ENGINEERING

Elif BAKI - Gazi University 3rd Year Student

Fire Engintering |s the application of
scientific and engineering princgples, rulos, amd
cxpert judgment bascd on the understanding
of the phenomens snd cffects of fire, a5 well a=
the reaction and behavior of people to fire, 1o
perotect peaple, property, @nd e emdrenment

Incontresy tothe bachelors degrec in
Fire Engineermng thal has become common i
Europe, there is no bachelor’s degreein the Fire
Engincering depariment in our couniry yet
Onhy & few universities have master's degree
prgrams. Every person who has graduated

from the destractive effects of fire. from amy enginecring department can get &
specially in fine by participating in Lhe msster's
Fire engincering techniques are progiram. Chemical Engincers are one of the
becoming increasingly commoen in Europe hranches of engineering suitabie for Fire
Engimeering with their magtery of processes,

superior knowledge of chemicals, and more,

Even though there are many diffcrences
between European countries, similarities still
exist, All countrics are facing new
environmentiol ehallenges. Along with
environmental problems, new architecturse,

social meeds, new technology, and new

Teday, Fire Engincering deals with
the gubipects of science, technology, psychalogy

el plrysiobingy, Mg ,amnd laghom, [T
problems are also changing. With these s sl et

it will b eaxmmined inmore detail-
changes, fire salely engineering Is also
bevoming p more common and enoorventional
appraach.
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Fire Engineering is a rish assessment approsch by applying engineering principles to assess
thie requsred level of fire safery and o design and calculate the necessary fire safety measures, Risk
ivcans prodicting the danger thet has not yet cocurred. The purpose of risk management is to provide
i:'ﬂ’unl'l.ll:inn.a.u:lmmprﬂmdrﬂhﬁﬁkbﬂmﬁmdmﬁnzﬂkﬁ:rﬁnmlwm
of the cherscteristics of the area In which the work will be performed, the environment, and all
persong related 1o the subject can be defined a8 an examinatbon of the rigk to determine where and
what elemenls ol the d.n.ng:r may ocour. Behandoral responses sary depending on the individsls
peroepticon of risk, Therefore, bao different riak managers can svabaate the game risk indiferent ways
based on their own experiences. The problem of risk messurement & & scientific and objective
method Is 10 assess the lkelibood ard svailabdlity of future events. Qur past experience guldes oar
prodictions absoiut future events. However, it has been orgied thet post events, sven meroapoctively,
cannol be used a1 a measure of risk. Because i we can preict the risk, we can also shape our behaviar

toavoid it For this reagon, knowledge and experience in fire engineering are very important.
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Duygqu AYDIN - Ankara Universitesi 1. Simf Ogrencisi

5 KAZALARININ SOSYAL VE ERONOMIK BOVUTU HARKINDA

1563 wygalamalars, galszn saglifnm ve glvenli@inin kormsumonu
we konforunu saflarken iy kazalann asgar seviyeye intlirmeyd amagiayan
uypulamatardw, Maakeaed kil (lkemipde yaganan 5 kazalan ylzinden ciddl
somyal ve ckonomik kayplar durakssmadon devam cemcktedir, Bu komu
alkstbemiye tasinmig ve B Barkh anabdlim dakneda 20 BRansisro te2 yazimsgiin
Tezlerin bir bélinad farkh sckadrberde yaganan b5 kazs maliyetberinin hesaln
we ckonomik analizi, meelek hastalyfna yakalanmg gabgana Gdenecek
sigorta, prim hesabn @i & kazalan ve meslek Bastaliklanne bagh ckonomik
byt ele almarak haxrlanmughr, Aragtirmansn rhg'rr hir hatimmdnde e 1590
politikatannin & havating saflamig olduu katma degerler;, vasanan i
Earadan sehebivie laearede-ig poren, i§ @Srenin ailesi, topbam ve devletin
yagudifn sosyal kayvplar incelenmidgtir

RIEE AMALE VE BUNUN DECERLENDRMES]

I yerlerinde givenlik yonetimindn gelstirilmesinin ana hatn risk
anpliz wrafimdan olugtaralmekiadiv, by phvendif anslizi ((GA) clarakda ifde
elibebilen risk armlizinin Snoelikle risk potlansivel vilkciek olan ig adum igin
uypulanmess gerckmekledir. Operasyonlann sorunsuz bir gekilde
Bitirilebilmes! igln imsan hatzlannm Snlenmes| hayath derecode Gnemiidir, iy
kazalanna neden olan riskler beSremek bgln kullanidin véatember, genel bir
pergeede: yanh reskiil, tarafae proakil ve yamh proaknil olmak deeve g
grupta ifsde odilmckiedir. Bahsl gecen lisansdstl teelerde ipe mobilya
fmalat, saghk, ingaat, maden, bakir igleme, mermer imalat gibi egitli
sekldrierde risk degerlendirme metotlarinin uygulamalar:
gergeklegtiriimigtiv, Risk deferlendirme yontemlerinden "“hibris
"weh fabanh risk degedendirme moded] gelistivilmes
Eanulan deerine arsgtrmalar ve sygulamalar yapil gt

icinin sadudi

Igwerenter, galigantarin saglk ve govenlifini saglomak
garmskadriar, Bunun yvanindas igverenler, igin dofas gerefl caligma
artamands chugan saglijn olumsus cthibeven duramlam -sifes indiegemesi
miimkiin degilse bile- dieellict v dnleyici faalivel plam uygalamalan ile
asguri seviyeye indirgemckle vilkimididie. Waddell ve Burton, gahssnlanda
bl sfirilarimen tedsvied bgim kanats dayal g sagh rehiber Ozerine caligmalar
yapmeglordw. Spurgeon vl ueus sdrell Celigma saatler! e sa@lik-givenlik
probbemiberi arstanelaki ilmximin meveat durumena incelemiglenlin. Soanes
we Dezar-Vaz, galigan sa@lifeni olumsuz yinde ctkileyen tehlfell danamiar
fizerine bir literatir inceleme caliymas yaprmglardir, Lisansiistd tezlende
e ko ibe Dgill olarak gegiti sekudrlende =belidonmis Iy ascimbsnmba-
eewcut galsnn safliinen deperlendiriinesd, cabganlsnn cogitl kimysaal
muldelere maruzivetler] v saghklan dzerine elkilerdnin aragtanknas gibi
oo mvular Bgi sa@hf konu bagldd fisansised tezler olorak gruplandinknagtar

i5 PRIKOLOJISI

I3 veva endistr psikolojisi; insanlann iy yasema ile olan ligk@erini
Bilimsel olarak incelems, sominksn omadan kaldirma veya minimum
seviveve indinme, i verimini artrmann yameds caligon mennuniyeting
azami seviyede totmak igin teknik yiotember gelijtirme amaomn gider, g
puikolojisi koo kapssmana giren lisapsdetil bez qalaymabeninds palloososyal
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faktor olan mobbingin ve i lkasalannm gabgan psikolojsi Gaerine etkilerd, iy
hadas yaganmas) Geerine pﬂﬂﬁlﬁrﬂf etkiberin beliclenmes), H kkazslanni
dndemiek kin davrorg modelind gie Sndnde bulundursn 156G uygdamalan,
piegitli sektbrierdekl cabganlann streddnl aruican risk fEakbrlerinin
belirlenmesi aeermearagurmadar gergekleglirtlmigtir,

i KAZALARI VE MESLEE HASTALIKLAR]

Cahgunlann iy yerinde karyilagtiklon risk faktirleri, iy kazalarn: ve
meslek hagialikierm ds beraberinde sf[lmfh!‘ﬂlf Kart v dlkemizde by
verlerindell risk [akulelerl gibl maneiyetler e astm, alerjl hastalddan
arazmdaki iligkileri inoelemistir. Incelenen lismsaad tezlerde ise if ke
vir mesick hastahilannm bislikie incclendi®i calismalars iy kazalan ve
meslek hastalklan istatistk verdern ansliz edilmesi; :.qllk_ maden, gemi
g dinisgim, termik santral, wekstil sektbod gt birgok sektdnde |5 kasalan
ve meslek hastalidlan ile Hgili meveul durerun belilenmesl, meslek
hastzliy kavrami, gegitll seidriende meslek hastalddan ve neden olan
linmyasal ve fizdicse] risk Faktorlerinin armgniman, meslek hagtahfma neden
olan uygunsuz ergonomik kogullan belirlemeye winelik aragurmalar drack
olarnkveriehalir,

iEvEReEN yOROMLOLOKLER]

Oncelikle 8331 sayili 150 ke olmak Geere, 159G e dgili
mypualamalarn dlizenlenmesl icin hemdanan birgok yonetmelile isveren
yikiimliililderi terumlanmaktadir. Lisansiistil texlerde bo bono ile ilgili 25
Imaneietl tex caligmas bedidenmigter Tezlerde Grellikle i kazalan ve
meslek hastabklen duriemunds lgverenin yokimldlkler], lsverenin
yukimlialiscberind yerine getirmemes| durammmda cezdi sorumhsugu, egitli
sekadriene Seghl Igveren sorimiuluklan ve Avrapas Birlifs (AR 56 dircktifleri
pergevesinde fgveren sorumbdukianmin Tarklye ile kargilagtinimas:
komilsnmkakl gabgmalardan olugmaktade. tgveren yokamlEkberi ke gl
tezber 7 inrkh anabilim dalierafinidsn galigilemig olugen faks Creel Hulbuk Ana
Bl 2l nen gzligma kenasealmugior

GUVENLIE KOLTORD

(Avenhik Kilthri, kasgikan dalemede ¢ok dnemll bir etken alup
yincticlerin i ghvenlii geligtineec caligmalanna katilma derumlanna ve
pabiganlanda givenlik kidtinbolugmazna pozitil yinde katk sunmeaktadar, b
kazalarimn baglica sebeplerinden bn ol @Paversi: davramsglann ortadan
kaldenimasimm ancak givenlik biltdrindn clogmesnda mdmkiin nl;lhlh‘llm
enlagilmigtir. Cahgmamz kapsamindaki lsansiistd vezlerde giventik kiR
B algdl B anabihim dadirsia Lopkem 8 ez dretilmisgie. B Huansisia weler,
Iperiklerd balamindan glvenlik kidringn iy kazalan e (Egkish, Cegltl
sertiriende gahganiarm giventik kilbar seviyelerinin belidenmesi, pivenlik
kdledranin yavginlaglinlmes @is konwlar decrine odaskdanmoglardir,

EAYMARCA:

Fazh G M, Errlean & Tirkoye'dar |30 -0 Fiobrrads Ty Saghip o Sdwend i Sboines Vapilan

0

LI
IV

Lraasdpia Trerin Froddl K ] Torm s Ml e

\J

B 20013 TA00- 5088

FI¥FIIFTIFZTIZFT



A M MMM WRMRERwww
WORK SAFETY

Duygu AYDIN - Ankara University 1° Year Student

About the Soold and Economic Costs of Work Accidents

CHE applications are aimed at minimdzing occupstional aockdents
while ensaring the protection assd comfort of employes bealth and safety.
Unfortunastely, serons ookl and sosamic bosses dee 10owork accidents in o
country contlaue withoul hesitation  This topic has been transfersed to the
srademy and A graduase theses have been written in @ different departments. &
part of ihe theses has been prepared by comsidering the calculstion of work
scvident eosts experiesced in dfferent sectors wsl economic enslyss with
piyment of semnce o employees with ocoupaiionad dscases. Some of the
theses fave heen pregared by conddering the eooniesic dimension relaled 1o
work sccklenis snd cocopmions] discases such as calealation and ezopcmic
sty of the acchdents in dfferent sectors, iInarance payable o emphoryecs that
are suTering from oocu pational discases and caloulations of bosuses. In snotber
part of the research, thie sdded walues provided by OHS polickes 1o besiness e
wndl the soclal eeses sullered 1 ithe canmlly-worker, (he employes’s lmiby,

wEfe casmnined

sty anad the male due withe wisdk =1
Rk Analysis snd Asseement
The: miin line ol develepment of safery management ol sorkpices &
foeened by pisk, sihich as alis be ealled fib sibity ssadyain (154, should Fra be
applied f work seps wiilh Bigh risk potentials, s v lially mporse W e
hiaman mistakes for oporatiom 12 be completes] smoothly. The et hods used 10
determmine the ks that cause work sceidents are expressoed o three grouge;
apa-meulesl Foactive, neutral preaciive sind Bope-neutral prosctive, [n the
menbimeil E:rp:llulr thests, applicatinne of rigk assossment methodh havo hids
carrled oul I8 varius sectors sech i furnituce manefacturing. healih,
ek Lom. mimings copper processing and markle manefecturing. Resconches
el appficalams have been mikle an the fopics of ‘hybril appoosches’ and
‘developiserit of 8 web-hased risk assessmvent model' for risk assesament
methode
liealth of the Warker
Empleyers are oblged to ensure the Bealth and sefety of employees. [
additaon, employers are obliged to miremize the situstiors that mhersely affect
e headih thal ooowr [n e working envirenmend wilh cooreciive and preveniive
sction plan applications. even it is not possble 1o redoce it to sero. Waddell and
Burtom have conducted studies on evidence-based occapational healtl
puldelines for the treatment of bew beck pain. Spoargeon vd have studied the
relationship between long-term working hours and bealth and safeiy problems.
Soares undl Cerar-¥ax have condurted & Aaerature revies study on dangermes
situstioes that schersely affect employee heakh Toples wech aa cvalusiing the
current health of esplovess in warous sectors, imestipating the effeos of
employees an thedr expesnre 1o wrious chemicals asd 1heir Bealth are grooped
into gradise theses ennithed 1o nocapational heahh.
Wieking Prychology
Busimesa or indisasial paychokogy L Lo develop teclanloe] methids
b0 sclemlc stuildy of pooplkes relatberships winh business e, cllminaging or

mirisniciegs prohil ems andkeepng ersployes salSslacbon @1 the maximuen leeed

2

\
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while Inercasing 18 work efliciecny. Conshderayg the ellects al mabang and
wiork acckdemts on emplovee pevchelogy, decerminsiien of pavebosocisl effects
am work socident sccurreres, behavior moidel B0 prevent work scciderts an the
Eraduste Uhesis studies, OHE applicatinns comilicied fedsarched on e
identilication of rsk faclors thet incrceso the siress of omplvyoos in vaiious
indumtrice
Work Accidents and Odcupational Discsses

The risk fastors that emplevees fon al work lead o work socidents
el ocvupational diseaers Kt vl hos stwled the elilaonships between
exgosures st work and mithma seed allengy disesses in oar coustry. The Sollowing
can be gven as examples of gedies i which wosk socidents anil cecupational
dlseses are exsammed Eogether in e grackate theses: analyss of stalstical data
on work accidonts and ocoopational discases, determination of the ourmont
dination retated to work accidens and oocupational digeases m many et
such as hesiily mining, ship recyuing, thermid power plant, textlle secior, the
concept of accupational disease; investigetion of eccupational discases and the
chemical and physical risk factors that meree them in variows seclors, reseanch
almed ak identifylag ineppropriate ergossomic conditlons.

Emphaver Ohligations

Employer obligations sre defawsd Inmamy regelations prepaned ler the
OHS-relsted opplications. primardy ihe OHS lw Mo, S5, 25 gradisce thesks
herve heen idermified onthes bopic. Theses consist of works on the folowing topics
in particular: obiigations of tls employer in cise of work acchdents and
ocrupatioral disesses, eniminal llability of the employer (8 case of non-
coenpliance with his obligatiess, employer responsib fites In various seotors and
comparisos of the Eurepesn Undon (EU) OFE direcuives amd cmglover
resporaiilnies wich Turkey, Thises relaed 10 emploper ohligetions have bees
stuidied by 7 dille rent depurtments anid have beed the et sttidied sulject ul the
Departement ol Peivane Law

Security Culture

Safety culture &8 very importen lsetar in preventing accidonts and it
AT BT P iy 0 B S R FTICPSCion Bn wark selery develnpme ag and
the formation of & safcty Gulieie bn emplaocs. B has Boon anderss pod that the
ol 1 off urade | = B only § e writh: it fi tion of & salety
aniliang, & oie ol 1 heses have been produced 0 B depanesents felited 1o

socurity cullare, These graduts thewrs bin fogimcd én lopics such ae the
mikationglap of ealfely cullane with werk accldents, detersdnation of sscirly
caliane levels of employees 0 various secbors and dsseminsation of e securily

wullane,
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Mimtaze Zeynep YILMAZ - Gazi Universitesi 3.Smmif Ogrencisi

Biyoreaktor, herhangi bir baslangi¢ maddesini bir
irine donistirmek ve tekli ya da ¢oklu biyokimyasal
reaksiyonlar: gerceklestirmek icin kullanilan
fermantasyon tanklaridir. Donlistim, bir biyokatalizorin
(enzimler, mikroorganizmalar, hayvan ve bitki hiicreleri
veya kloroplastlar ve mitokondri gibi hiicre alt1 yapilari
) etkisiyle gerceklesir. Baslangic¢ substrati basit organik
bir kimyasal (6rnegin seker ve penisilin), karbondioksit
gibi inorganik kimyasal veya et ve hayvan giibresi gibi
zayif tanimlanan karmagik bir malzeme olabilir.
Dontisimin Grind hicreler (veya biyokiitle), virtsler
ve cesitli kimyasallardir. Biyoreaktorde gerceklesen
islemler asagidaki gibi 6zetlenebilir. i

substratlar ----biyokatalizor(ler)---- trtnler [1]

Fermantasyon, enerji bakimindan zengin organik
maddelerin mikroorganizmalar tarafindan enzimatik
olarak oksijenli veya oksijensiz sartlarda organik
maddelere pargalanmasidir . Fermantasyonun
gerceklesmesindeki yontemler genelde 5 agsamadan
olusmaktadir;

1) Substratin hazirlanmasi ve sterilizasyon

2) Asilama kiltiartinin (starter kaltirinin)
hazirlanmasi

3) Fermantasyon (biyoreaktorde)

4) Filtrasyon

5) Metabolizma trininin elde edilmesi [2]

43
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Membran biyoreaktér (MBR) sistemi, biyolojik aritim metotlarindan olan aktif ¢camur prosesini

membran ayirma prosesiyle birlestiren aritim teknolojisidir. [3]

4
A
4
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Resim3: Membran Biyoreaktor Semasi

Yenilenebilir enerji kaynaklarindan olan hidrojen, dogada bilesik olarak bulunmasindan dolay:
seker kamisi sapi, pirin¢ samani, mutfak atiklar: gibi farklt ham maddelerden tretilebilmektedir.
Hidrojen, yakit tirleri ile kiyaslandiginda birim kiitle basina en ylksek degerde enerji icerigine
sahiptir. Yakit olarak kullanildiginda ise atmosfere salinan irtn sadece su veya su buhar: olmaktadir.
Uygun basing ve sicakliklarda gercgeklestirilebilen biyolojik hidrojen tretim prosesleri daha az
enerjiye ihtiya¢ duyar.[4]

Cevre ve Iklim:
Alglerin karbon tutma kapasitesinin agaclardan 400 kat daha fazla olmasindan yola ¢ikilarak ‘Eos’
ad1 verilen bir alg biyoreaktoériu gelistirilmistir. Eos Biyoreaktorii, atmosferdeki karbondioksit

seviyesini digtrerek iklim degisikligine karsi bir ¢dézim olmay1 amacliyor. [5]

Resim4 Resim5
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Miimtaze Zeynep YILMAZ - Gazi University 3rd Year Student

Bioreactors are fermentation tanks used to convert
any starting material into a product and to carry out
single or multiple biochemical reactions. The
conversion takes place under the action of a
biocatalyst (enzymes, microorganisms, animal and
plant cells, or subcellular structures such as
chloroplasts and mitochondria). The starting substrate
can be a simple organic chemical (e.g. sugar and
penicillin), an inorganic chemical such as carbon
dioxide, or a poorly defined complex material such as
meat and animal manure. The product of the
transformation is cells (or biomass), viruses and
various chemicals. The processes taking place in the
bioreactor can be summarized as follows.

substrates —---biocatalyst(s)---- products [1]

Fermentation is the enzymatic breakdown of
energy-rich organic matter by microorganisms into
organic substances under aerobic or anaerobic
conditions. The methods in the realization of
fermentation generally consist of 5 stages;

1) Preparation and sterilization of the substrate

2) Preparation of inoculation culture (starter culture)
3) Fermentation (in bioreactor)

4) Filtration

5) Obtaining the product of metabolism [2]
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The membrane bioreactor (MBR) system is a treatment technology that combines the activated
sludge process, which is one of the biological treatment methods with the membrane separation

process. [3]

¥, |

Ilsvalasmdiiing |
1

Lk

Hawan

Picture3: Diagram of Membrane Bioreactor

Hydrogen, which is one of the renewable energy sources, can be produced from different raw
materials such as sugar cane straw, rice straw and kitchen waste since it is found as a compound in
nature. Hydrogen has the highest energy content per unit mass when compared to fuel types. When
used as a fuel, the product released into the atmosphere is only water or water vapor. Biological
hydrogen production processes that can be carried out at appropriate pressures and temperatures
require less energy. [4]

Environment and Climate:

Based on the fact that the carbon sequestration capacity of algae is 400 times greater than that

of trees, an algae bioreactor called 'Eos' has been developed. Eos Bioreactor aims to be a solution to

climate change by reducing the carbon dioxide level in the atmosphere. [5]

Picture4 Pictureb
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8 MART VE KADINLARIMIZ

irem KIRIS - Ankara Universitesi 1.Sinif Ogrencisi

Kadinlarin erkeklerle esit haklara sahip ol-
mak icin verdikleri savagin baslangicidir 8 Mart. Bu
savasa tilkemiz ve diinya ¢apinda en biiyiik destekleri-
ni veren isim de siphesiz 6nderimiz Atattrk’tir, dyle
ki bu yazida da ona ve onun devrimlerine deginmek
kaginilmaz olacaktir.

“Ey kahraman Tirk kadini, sen yerde si-
rinmeye degil, omuzlar tizerinde goklere yikselme-
ye layiksin.” demistir ve kadinin toplumdaki rolini
belirlemek i¢in ¢ok biiytik ve degerli adimlar atmistir
Ulu Onder Mustafa Kemal Atatiirk. 17 Subat 1926'da
kabul edilen ve 4 Ekim 1926'da yirurliige giren Tirk
Medeni Kanunu sayesinde kadin ve erkek esitligi sag-
lanmigtir ve Tirk kadinina batili tilkelerde verildigin-
den daha genis haklar verilmistir. Miras, bosanma gibi
konularda cinsiyet esitligi saglanmasi, evliliklerin tek
eslilik esasina dayandirilmasi ve evlilik icin yas sini-
r1 koyulmasi; kadinlara istedikleri meslegi secebilme,
velayet, mahkemede taniklik edebilme haklarinin ve-
rilmesi kadinlarimiza yonelik alinan kararlardan sa-
dece birkacidir. Atatiirk attig1 her adimda, soyledigi
her ciimlede Tirk kadinina olan giivenini ve saygisini
yansitmus, Tirk kadininin hak ettigi yere gelebilmesi
i¢in savagmistir. Bu haklar dogrultusunda aile icinde
kadin ve erkegin statiist esitlenmis ve aile ici iligkiler
daha saglikli bir hale biirinmiistiir. 3 Mart 1924 tari-
hinde kabul edilen Tevhid-i Tedrisat Kanunu ile egi-
timde kadin erkek esitligi saglanmistir. 5 Aralik 1934'te
kadinlara se¢cme ve segilme hakki taninmistir. Ata-
tirk’iin temellerini attig1 bu yolda ylriimeye devam
etmek ve bu yolu miimkiin oldugunca, tiim ¢abalari-
mizla, her giin bir 6ncekinden daha buytk bir gurur
ve azimle insa edebilmek de bizlerin yegane goérevidir.

Glnumiize bakildiginda ise bu devrimlere
destek ¢ikan ve bu devrimleri gelistiren bir tavir sergi-
leyemedigimiz su gotirmez bir ger¢ektir. Zamaninda
alinan kararlarin yavas yavas degerini yitirdigi, kadina
duyulan sayginin giinbegiin azaldigi, kadin erkek esit-
ligi kavraminin aile hayatinda olsun i hayatinda olsun
ne demek oldugunu unuttugumuz giinleri yastyoruz.
1900’ yillardan 2020°li yillara gecerken zamanin da
getirisi ile gelismemiz gereken bu hususta aksine ge-
riledigimiz donemlerden gegiyoruz. Toplum olarak
esit haklarla, karsilikli saygiyla, en 6nemlisi birlik ve
beraberlikle dik bir sekilde durdugumuz, rotamizi
kaybettigimizin farkina varip gecmiste ytradigimuz
yoldan bir daha sapmamak gayesiyle tekrardan ytri-
meye basladigimiz zamanlarin gelmesi tmidiyle, tim
kadinlarimizin 8 Mart Diinya Kadinlar Giinii kutlu ve
mutlu olsun.



FreeText
47


8TH OF MARCH AND OUR wonEN

irem KIRIS - Ankara University Ist Year Student

8th of March is the beginning of the battle for
women to have equal rights with men. Atatiirk is un-
doubtedly the name that has given our country and
the world their greatest support to this war, so much
that it will be inevitable to mention him and his revo-
lutions in this article.

“Heroic Turkish woman, you are worthy to
not to crawl on the ground, but to rise to the hea-
vens on your shoulders.” was said by Mustafa Kemal
Atattirk, the Great Leader, who has taken great and
valuable steps to determine the role of women in so-
ciety. Thanks to the Turkish Civil Code, which was
accepted on February 17, 1926, and entered into force
on October 4, 1926, equality between men and women
has been achieved, and Turkish women were given
more rights than women of Western countries have.
Ensuring gender equality in matters such as inheri-
tance, divorce, basing marriages based on monogamy,
setting an age limit for marriage; granting women the
right to choose the profession they want, custody,
and the ability to testify in court are just some of the
decisions taken against our women. Atatiirk reflected
his trust and respect for the Turkish woman in every
step he took, in every sentence he said and fought so
that the Turkish woman could come to her rightful
place. By these rights, the status of men and women in
the family has been equalized and domestic relations
have become healthier. Equality of men and women
in education was achieved by the Law on Unification
of Education adopted on March 3, 1924. On December
5, 1934, women were granted the right to choose and
be elected. It is also our only duty to continue wal-
king along this path that Ataturk laid the foundations
of and to be able to build this path as much as possible
with all our efforts, every day with greater pride and
perseverance than the last one.

|lm’ 'l‘l"" (|

From the point of wiew of the present, it is
an undeniable fact that we cannot show an attitude
that supports and develops these revolutions. We a.lia s
living in the days when decisions made on time gra-.
dually lose their value, respect for women decreases
day by day, and we forget what the concept of equalit
of men and women means, whether in family life or
business life. As we move from the 1900s to the 2020s,
we are going through periods when we are regresqng
in this regard, which we need to develop with the re-
turn of time. May all our women be happy and happy
on 8th of March, International Women’s Day, hoping
that the time will come when we, as a society, stand
upright with equal rights, mutual respect and most
importantly unity and togetherness, realize that we
have lost our course and start walking again without = ="
deviating from the path we have walked in the past.



FreeText
48


Canakkale Savasi, batili tilkelerin olusturdu-
gu itilafa kargi Osmanli Devleti'nin savunmada oldu-
gu bir savagtir. Osmanli Devleti, Canakkale Savagi’'nda
hem karada hem denizde miicadele ederek biitiin bir
millet olarak destan yazmigtir. Itilaf devletleri, bu sa-
vasta Canakkale Bogazini ve Istanbul'u ele gecirmeyi
amaclamiglardir. Eger Canakkale Bogazi, diisman eli-
ne ge¢mis olsaydi Rusya'ya her tirla destegi kolaylik-
la saglayabileceklerdi. Bu amagla gergeklesen ilk atak,
1915 yili subat ayinda Canakkale Bogazi'na yapilmigtir.

18 Mart 1915 tarihinde en giiclii saldir1 yapilmis-
tir. Bu saldirilara karsi Osmanli, bogaza mayin ddseyerek
diisman donanmasinin agir kayiplar vermesini saglamistir.
Almanya’nin bu savas icin Osmanli donanmasina kattig:
inlid Nusret Mayin Gemisi de bu savasi kazanmamizda ¢ok
onemli bir rol Gistlenmistir. Bununla birlikte itilaf devletleri
bozguna ugratilmis ve deniz saldirisindan vazgecirilmig-
tir. Digsman devletler 25 Nisan 1915’'te Gelibolu Yarimada-
sr'na kara c¢ikartmasi yaparak saldiriya devam etmislerdir
ancak Osmanli ordusu ile Tirk milletinin topyekdn mi-
cadelesi sonucunda biyiik bir maglubiyete ugramislardir.
Toplamda ¢ defa kara ¢ikartmasi yapan itilaf devletleri
tclincli yenilgi sonrasinda 1916 yili aralik ayinda Gelibolu
Yarimadasi’ndan ¢ekilmek zorunda kalmislardir. Zorlu bir
savas olan Canakkale Savasi, gii¢li bir donanmaya sahip
olan itilaf devletlerine kars1 daha zayif bir ordu ile akilc:
bir strateji kullanarak cok biiyiik bir zafer elde edildigin-
den Tirk tarihine ge¢cmis bir destan olarak da nitelendirilir.

Gazi Mustafa Kemal Atatiirk, 1915-1916 yillarin-
da gerceklesen bu destansi savasta One c¢ikmig, savasin
seyrini degistirmistir. Turk milleti, bu sayede kendin-
de istiklal Harbi'ni gerceklestirecek kuvveti bulmustur.
Savagin seyrini degistirmesi, dngoriileri sayesinde iti-
laf Devletleri gli¢lerinin karadan yapacagi cikarmalar:
dogru tahmin ederek olasi isgali onlemesi sayesindedir.

Biyik onder Mustafa Kemal Atatiirk, 20 Ocak 1915
tarihinde Canakkale Cephesi'ne ulasmis, 3 kolordudan olu-
san Anafartalar Grup Komutanlifr'na getirilmis ve basari-
lariyla bir¢ok nigsan ve madalyaya layik goérilmistir. Mus-
tafa Kemal Atatlirk bu savasta Conkbayirr’ndaki taarruz
sirasinda gogsiine isabet eden sarapnel parcasiyla yaralan-
mistir. Bu sirada Atatiirk, meshur s6zii olan “Ben size taar-
ruzu emretmiyorum, o6lmeyi emrediyorum. Biz o6linceye
kadar gececek zaman zarfinda yerimize bagka kuvvetler ge-
lir, bagka komutanlar hakim olabilir.” s6zint soylemistir.

Zorlu kosullara ve biiyiik kayiplara ragmen tarihe gecen
bir destan olan 18 Mart, ge¢cmisten giintimiize unutulmayacak iz-
ler birakmisgtir.

Kahraman Tirk ordusunun cephede verdigi miicadele
yalnizca Tirk tarihinin degil buitiin diinya tarihinin akigini et-
kileyecek derecedeydi. Bu cephede alinan galibiyet diinya tilke-
lerinin gii¢ dengelerini degistirmis ve Tirk milletinin azmini ve
kararliligini géstermistir.

Canakkale Savasi, Osmanli Devletinin I. Diinya
Savasi'nda kaybetmedigi tek cephedir. Bu durum, askerler-
le birlikte miicadele eden Anadolu halkina ¢ok biiyiik mo-
tivasyon saglamasinin yaninda giiclii, yenilmez denen Ingi-
liz ordusunun yenilgiye ugratilmasini saglamistir. Bu olay
Tirk tarihinin sonraki zaferleri icin 6énemli bir adim tegkil
etti. Turk ordusu tstin savas taktiklerini, silah giicii ba-
kimindan biyik bir glice karsi ustalikla kullanmigtir. Bu-
nunla beraber diinya harp tarihi, Canakkale’de Turk as-
kerinin insancilligini savag alanlarinda bile yitirmedigine,
dismanina dahi merhamet gésterebildigine sahit olmustur.

Her siperde ayri bir destan baslatan askerlerimiz,
diismana kars: verdigi miicadeleyi zaferle sonuclandirdiginda,
diinya tarihine “Canakkale gecilmez!” s6ziinii bir daha silinme-
mek lizere yazdirmistir.
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The Dardanelles War is a war in which the

Ottoman Empire was on the defensive against the en-
tente formed by the western countries. The Ottoman
Empire wrote an epic as a whole nation by fighting both

on land and at sea in the Battle of Gallipoli. The Entente

powers aimed to seize the Dardanelles and Istanbul in
this war. If the Dardanelles had fallen into the hands of
the enemy, they would have been able to easily provide

all kinds of support to Russia. The first attack for this
purpose was made in the Dardanelles Strait in Febru-
ary 1915.

The strongest attack was made on March 18, 1915. Against
these attacks, the Ottomans laid mines in the Bosphorus, causing
the enemy navy to suffer heavy losses. The famous Nusret Minela-
yer, which Germany added to the Ottoman navy for this war, also
played a very important role in our victory in this war. However, the
Allied Powers were defeated and the naval attack was discouraged.
The enemy states made a land landing on the Gallipoli Peninsula on
April 25, 1915 and continued their attack, but they suffered a great
defeat as a result of the total struggle of the Ottoman army and the
Turkish nation. The Allies, which made a total of three landings,
had to withdraw from the Gallipoli Peninsula in December 1916 af-
ter the third defeat. The Dardanelles War, which was a difficult war,
is also described as an epic in Turkish history, as a great victory
was achieved by using a rational strategy with a weaker army aga-
inst the allied states with a strong navy.

Ceren GONG - Ankara University 1st Year Student

Gazi Mustafa Kemal Atatiirk came to the fore in this
epic war that took place in 1915-1916 and changed the course
of the war. In this way, the Turkish nation found the stren-
gth to carry out the War of Independence. It changed the
course of the war, thanks to his foresight, the Allied Powers’
forces were able to accurately predict the land landings and
prevent possible invasion.

The great leader Mustafa Kemal Atatiirk arrived at
the Canakkale Front on January 20, 1915, was appointed to
the Anafartalar Group Command, consisting of 3 corps, and
was awarded many medals and medals for his achievements.
Mustafa Kemal Atatiirk was injured by a piece of shrapnel
that hit his chest during the attack in Conkbayiri in this war.
Meanwhile, Atatiirk, with his famous saying, “I am not orde-
ring you to attack, I am ordering you to die. During the time
that will pass until we die, other forces will replace us, other
commanders may dominate.

Despite difficult conditions and great losses, 18
March, an epic that went down in history, has left unforget-
table traces from the past to the present.

The struggle of the heroic Turkish army at the front was such that
it affected the course of not only Turkish history but also the history of the
whole world. The victory on this front changed the balance of power in the
countries of the world and showed the determination and determination of
the Turkish nation.

The Battle of Canakkale is the only front that the Ottoman Empire
did not lose in the First World War. This situation not only provided great
motivation to the Anatolian people fighting with the soldiers, but also en-
sured the defeat of the strong, invincible British army. This event constitu-
ted an important step for the next victories in Turkish history. The Turkish
army used its superior war tactics skillfully against a great power in terms
of weapon power. However, the history of world war has witnessed that the
Turkish soldiers in Canakkale did not lose their humanity even on the batt-
lefields and were able to show mercy even to their enemies.

When our soldiers, who started a separate epic in each trench, en-
ded their struggle against the enemy with victory, they said, “Canakkale is
impossible!” He dictated his word to never be erased again.

= i
Vj Seyit Onbag1
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METANOL YAKITI
URETini VE 6ELECES

Yazar: SomeCO2

CO2 emisyonu sorunu, giiniimiizde hepimizin sikca duy-
maya basladig1 ve diinyamizi her anlamda tehdit eden bir konudur.
Bunun sonugclarindan olan iklim degisikligi, kiiresel 1snma ve daha
bir¢ok tehlikenin ayak sesleri ise ¢oktan duyulmaya baglanmistir. In-
sanligin uzun stire gérmezden geldigi ve 6nlem almaya ¢aligmadigi
bu sorunlarin etkilerini artik gtinlik hayatimizda gérmemiz ve goz-
lemlememiz miimkiin. Diinyamizin gelecegini kurtarmak, mevcut
tehlikelerin ilerlemesine dur demek ve bu biiylik sorunlara bir ¢6-
ztim bulmak amaciyla; sirastyla Kyoto Protokolii, Paris Anlagmasi ve
Glasgow Zirvesi diizenlendi. Bu konferanslarda iklim degisikligindeki
en biiytik ve ortak problem olarak belirlenen fosil yakit kullaniminin
yaygmhgina ¢éztim olarak gosterilen elektrik tabanli tirtinlerin CO2
emisyon sorununu ¢ozemeyecegi anlasilmistir. Bu anlagmalarla yine
tilkemizin de dahil oldugu 130’dan fazla iilkede yapilan yasal diizen-
lemelerle CO2 kredileri azaltilmistir. Bu noktada CO2 degerli bir son
{iriin olarak ortaya gikan iirtin ise sivi metanoldiir. Uzerinde caligtigi-
miz metanol tretim teknigi ise Giines enerjisi sistemlerini ve CO2 ‘yi
hammadde olarak kullanip suyun elektrolizi ile metanol tiretimidir.

Giines 1sinmnin gelis agisi, tuzluluk orani, glineslenme sii-
resi gibi kriterlere gore belirlenmis ve denizin ortasinda bu kriterleri
saglayan Ozel bir noktaya konumlandirilmis Yiizer Giines Enerjisi ile
olusturulan bir yapay adada kurulan tiretim tesisi, sirasiyla ters ozmos,
elektroliz ve sivilagtirma iglemlerini iceriyor. Burada en dikkat ¢eken
kisim ise katalizOr secimleri, anot ve katot tasarimlar: ve tretimi ta-
mamlanan metanol yakitinin ¢ok fazl bileseniyle birlikte bir arag ya-
kitt olmasidir. Sirasiyla teknik argimanlari incelemeye baslayalim.

Deniz tizerinde bir konumda kurulan altigen seklinde yiiksek yogunluklu maddelerden olusan yiizer tabana sahip giines enerjisi sis-
temleri ile mevcut enerji ihtiyaglarimizi tamamen yenilenebilir ve yesil bir teknoloji ile iiretiyoruz. Depolanan giines enerjisini AC/DC ceviriciler

ile yliksek bir enerji potansiyeline ulagtirmis oluyoruz.

Uretimimizin ilk adimi olarak deniz suyunda bulunan gok
eser miktarlarda klor, sodyum ve magnezyum gibi elementlerin saf-
lastirilmasi i¢in kullanilan ters ozmos teknigiyle kiictk filtrasyonlardan
(>Pm2.5) gecen ve membran yardimiyla yaklagik olarak %99 saflagti-
rilan suyumuzdan ayrilan element ve partikillerin depolanip katali-
zore koruma tabakasi olarak kaplanmasi planlaniyor. Bu saflagtirma
islemiyle birlikte elektroliz hiicreleri olarak kullanilan nikel elektrot-
lar ise tuzlu suda kireclenme riskinden kurtulmus oluyor. Elektrolizi
tamamlanan suyun hidrojen kismi, CO2 ile reaksiyona girmek iizere
kat1 yakit pilleri tizerinden reaktére aktariliyor. Burada sabit yatak-
I1 reaktor ile birlikte Cu/ZnO bazh yiliksek performansh katalizor, bu
tepkimedeki yaklagik 800-900o derecelere kadar gelismis bir 1s1 degisg-
tirici ile ¢ikartiliyor. En son kisimda ise pistonlu kompresor ile sivilag-
tirilan ve distilasyon kuleleri ile ayrigtirilan metanol, iyi izole edilmis
bir tankta sevkiyata hazir hale gelmis olacak. Tepkime sonunda agiga
ctkan su ise kullandigimiz konsantrasyona getirilerek denize geri ve-
riliyor, boylelikle deniz ekosistemine zarar vermemeye calistyoruz.

Buradaki en can alic1 noktay1 sona saklamak istedik: CO2.
Az 6nce bahsedildigi gibi bir¢ok farkli degerlendirmeler sonucu en
uygun konum belirlendi. Ulkemiz, gokga CO2 emisyonuna sahip de-
mir-celik, ¢imento ve tekstil fabrikalarini barindirdigindan dola-
y1 diilnyanin en biiyiitk CO2 limitlerine sahip 16. tlkesidir. Tirkiye'de
CO2 ‘nin gomiilmesi ve ayristirilmasi gibi teknikler, toprak yapisi
ve maliyet nedeniyle her fabrika tarafindan kolayca kurulamamak-
tadir .Tam bu noktada yapilacak bir CO2 déniisiim kuyusu ve boru
hatt1 ile Gretim tesisine taginip hammadde olarak degerlendiril-
mesi tilkemiz ve Avrupa icin olduk¢a degerli son trtinler olan ye-
sil hidrojen, oksijen ve metanol elde etmis oluyoruz. Bu triinler
ozellikle tlkemizin kimya sektorii i¢in cok degerli ana trtnlerdir.

Kaynakga:

[1] “Kat1 Oksit Yakit Hiicreleri: Malzeme Problemlerinin Tespiti ve Coziim Onerileri”
Dr.Or.Uyesi Aligiil BUYUKAKSOY/Gebze Teknik Uni.. Malzeme Bilimi ve Miih. BSlimii.
[2] Smoking Gentlemen—How Formula One Has Controlled CO2 Emissions.
[3] Glasgow Iklim Pakti ve Iklim Finansmani BILGI NOTU, Kasim 2021.
[4] Proceedings of the JIMSM 2008 Conference ‘Sustainable process for the production of
methanol from CO2 and H2 using Cu/ZnO-based multicomponent catalyst’(Science Direct)
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Son olarak sivi metanoliin kullanim alanlarina degine-
cek olursak yakit pili, ara¢ yakiti, roket yakit1 ve uzay araci yakiti
olarak kullanilmasina ek olarak ayni zamanda metanoliin en bi-
ylk avantaji ise petrol ve tiirevleri yakitlardan daha uygun ve ¢ev-
reci olmasidir. Bu yil Formula 1 araclarinda karisim olarak denenen
yakitimiz oldukga biiyiik bir etki yaratt: ve Formula 1 Yonetim Ku-
rulu, 2030 yilina kadar ytizde yiiz sirdirilebilir bir yakit yapma
karari aldi. Bu yakitin en 6nemli 6zelligi ise net sifir CO2 salinimi
yapmasl1 ve performans olarak ytiksek verimli olmasi. Bu yeni ne-
sil yakit, mevcut motor diizenlerinde kiictik degisikler yapilarak
kolaylikla kullanilabilir. CO2 salinimini azaltarak yenilenebilir ve
stirdtiriilebilir yontemler esliginde verimden taviz vermeden fire-
tecegimiz metanolin bir diger ¢evreci yani ise atik miktarinin di-
ger Uretim yollarina kiyasla agik ara farkla ¢ok daha distik olmasi.

Gelecek ve diinyamiz igin attifimiz her adimi titizlik-
le distinmeli ve planlamaliyiz ¢inki kaybedecek zamanimiz kal-
madi. Biz SomeCO2 ekibi olarak daha yesil bir gelecek igin ¢ik-
tigimiz bu yolda is birligi ve fikirlere acik oldugumuzu belirtmek
isteriz. Yasanabilir bir diinya icin birlikte ¢aligmanin tam zamani!

Yesil bir gelecek dilegiyle...

Giines enerjisi, deniz suyu ve karbondioksit ile sivi metanol Giretimi proses semasi
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METHANOL FUEL
PRODUCTION AND [T°8 FUTURE

Writer: SomeCO2 Team

The problem of CO2 emission is an issue that we all start to hear frequently these days and that threatens
our world in every sense. Unfortunately, the unwanted consequences of climate change, global warming and many ot-
her dangers are nearby. It is now possible for us to see and observe the effects of these problems, which humanity
has ignored for a long time and did not try to take precautions, in our daily lives. In order to save the future of our wor-
1d while stopping the progress of current dangers and finding a solution to these great problems, the Kyoto Protocol, the
Paris Agreement and the Glasgow Summit were held, respectively. In these conferences, it has been understood that ele-
ctricity-based products, which are shown as a solution to the prevalence of fossil fuel use, which is determined as the bi-
ggest and common problem in climate change, cannot solve the CO2 emission problem. With these agreements, CO2
credits in more than 130 countries, including our country, have been reduced by legal regulations. At this point, the pro-
duct that emerges as a CO2 valuable end product is liquid methanol. The methanol production technique we are wor-
king on is the production of methanol by electrolysis of water using solar energy systems and CO2 as raw materials.

The production facility established on an artificial island created with Floating Solar Energy in a special location in
the middle of the sea, determined according to criteria such as the angle of incidence of the sun, solar radiation, the salinity
rate, and the duration of sunshine, respectively; It includes reverse osmosis, electrolysis, and liquefaction processes. The most
striking part here is the selection of catalysts, anode and cathode designs, and the fact that the methanol fuel, which has been

produced, is a vehicle fuel with its multi-phase component. Let’s start by examining the technical arguments in turn.

As the first step of our production, the elements and
particles separated from the water, which pass through small
filtrations (>Pm2.5) with the reverse osmosis technique, which
is used to purify traces of elements such as chlorine, sodi-
um, and magnesium in sea water, and which are purified ap-
proximately 99% with the help of membranes, are stored and
planned to use as a protection layer on the catalyst. With this
purification process, the nickel electrodes used as electrolysis
cells are freed from the risk of calcification in salt water. The
hydrogen part of the electrolyzed water is transferred to the
reactor via solid fuel cells to react with CO2. Here, together
with the fixed bed reactor, the Cu/ZnO-based high-perfor-
mance catalyst is extracted with an advanced heat exchanger
up to about 800-900°C in this reaction. In the last part, met-
hanol, which is liquefied with a reciprocating compressor and
separated by distillation towers, will be ready for shipment in
a well-insulated tank. The water released at the end of the
reaction is brought back to the concentrations we use and re-
turned to the sea, so we try not to harm the marine ecosystem.

We wanted to save the most crucial point here: CO2
as a raw material, as mentioned before, the most suitable
location was determined because of many different evalua-
tions. As a result of the feasibility and factory negotiations
in this location, it is the 16th country with the largest CO2
limits in the world, especially the Iron-Steel, Cement and
Textile factories, which have a lot of CO2 emissions for our
country. In this regard, techniques such as burial and sepa-
ration of CO2 in Turkey cannot be easily installed by every
factory due to its structure and cost. With a CO2 conversion
well and pipeline to be built at this point, it is transported to
the production facility and evaluated as raw materials, resul-
ting in especially valuable end products with green Hydrogen,
Oxygen and Methanol, which are very valuable end produ-
cts for our country and Europe. These products are valuable
main products especially for our country’s chemical industry.

Resources:

[1] “Kat1 Oksit Yakit Hiicreleri: Malzeme Problemlerinin Tespiti ve Coziim Onerileri”
Dr.Or.Uyesi Aligiil BUYUKAKSOY/Gebze Teknik Uni.. Malzeme Bilimi ve Mih. Bélimii.
[2] Smoking Gentlemen—How Formula One Has Controlled CO2 Emissions.
[3] Glasgow iklim Pakti ve iklim Finansmani BILGI NOTU, Kasim 2021
[4] Proceedings of the JMSM 2008 Conference ‘Sustainable process for the production of
methanol from CO2and H2 using Cu/ZnO-based multicomponent catalyst'(Science Direct)

Finally, if we talk about the usage areas of liquid
methanol, in addition to its use as fuel cell, vehicle fuel, ro-
cket fuel and spacecraft fuel, the biggest advantage of met-
hanol is that it is more suitable and environmentally friendly
than petroleum and its derivatives fuels. Our fuel, which was
tested as a mixture in Formula 1 cars this year, made a huge
impact as a result the Formula 1 Board of Directors decided
to make a 100% sustainable fuel by 2030. The most important
feature of this fuel is that it emission of CO2 is net zero and is
highly efficient in terms of performance. This new generation
fuel can be used easily by making minor changes in existing
engine layouts. Another environmentally friendly aspect of
methanol, which we will produce by reducing CO2 emissi-
ons and without compromising efficiency in the presence of
renewable and sustainable methods, is that the amount of
waste is much lower compared to other production methods.

We must carefully consider and plan every step we
take for the future and for our world, because we have no time
to waste. We, as the SomeCO2 team, would like to state that
we are open to cooperation and ideas on this path we set out
for a greener future. Now is the time to work together for a
livable world.

Wishing for a greener future...

L
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Process diagram to produce liquid methanol with solar energy, seawater, and carbon dioxide
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Abisi ile aile fabrikasini isletmekte olan
ana karakter Kadir aksama sevgilisinin ailesi ile ta-
nisacaktir ama fabrikada yasanan bir is kazasindan
sonra planlar degisir. Bu olaydan sonra Kadir bir
ahlaki ikilemin icine diiger. iki safak arasinda gecen
filmde Kadir'in tiim degerleri sarsilir. Bu yirmi dort
saat icinde hem yaralinin ailesini hem de kendi ai-
lesini memnun edecek bir karar vermelidir. Film,
is kazas1 olayina alisilmisin diginda bir acidan yani
isci degil igveren tarafindan bakiyor.

iki Safak Arasinda, édiillii kisa filmleri ile
tanidigimiz Selman Nacar'in ilk uzun metrajh fil-
midir. Film Diinya promiyerini San Sebastian Film
Festivalinde yapmistir. Torino Film Festivalinden
En Iyi Film 8diiliiyle dénen film, Antalya Film Fes-
tivalinden de Avni Tolunay Jiiri Ozel Odiilii dahil
dort odille dondii. Tim sahneleri kesmeden, filmi
tek bir plan halinde cektigini sdyleyen yonetmen,
kameray1 da ¢ok giizel konumlandiriyor. Bu saye-
de izleyici olaylar1 izlemiyor, olaylara tanik oluyor.
Bir roportajinda kiigiikken biyidigia sehir olan
Usak'ta hi¢ film seti gormedigini sOylityor Nacar
ve Iki Safak Arasinda Usak'ta gekilen ilk film olu-
yor. Nacar, bu filmde sistemin ¢arklarini ve giicii
kaybetmeme arzusunu ustalikla isleyerek seyirciye
gostermiyor, sorduruyor.

Yeni bir yetenegin mijdesini verdigi soy-
lenen bu filme bir sans vermenizi tavsiye ederim.
Iyi seyirler.
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The main character, Kadir, who runs the family
factory with his brother, will meet his lover’s family in the
evening, but plans change after a work accident in the
factory. After this event, Kadir falls into a moral dilemma.
In the movie, which takes place between two dawns, all
of Kadir’s values are shaken. In these twenty-four hours,
he must make a decision that will please both the victim’s
family and his own family. The film looks at the work ac-
cident incident from an unconventional perspective, that
is, from the employer’s side, not the employee’s.

Between Two Dawns is the first feature film of
Selman Nacar, who we know for his award-winning short
films. The film had its world premiere at the San Sebas-
tian Film Festival. The film, which returned with the Best
Film award from the Torino Film Festival, also returned
from the Antalya Film Festival with four awards, including
the Avni Tolunay Special Jury Award. Saying that he shot
the film in a single plan without cutting all the scenes, the
director also positions the camera very well. In this way,
the audience does not watch the events, but witnesses
the events. In an interview, he says that he has never seen
a movie set in Usak, the city where he grew up when he
was a child. Between Nacar and Two Dawns is the first
film shot in Usak. In this film, Nacar does not show the
audience, but makes them question, by masterfully pro-
cessing the system’s wheels and the desire not to lose
power.

I recommend you to give this movie a chance,
which is said to herald a new talent. Enjoy watching.
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ANNA'KARENINA

_ Ceren GONG
Ankara Universitesi 1.Sinif Ogrencisi /
Ankara University 1st Year Student

Lev Tolstoy tarafindan kaleme alinan Anna
Karenina, 1873-1877 yillar1 arasindaki ddnemde parca-
lar halinde yayimlanmig olan bir romandir. Bu roman,
ayni zamanda 125 yazar tarafindan diizenlenen bir lis-
teye gore ge¢misten giintimiize yazilan en iyi roman-
dir.

Tolstoy, Anna Karenina romanini yazmaya
baslamadan 6nce ‘Peter the Great’ adli tiyatro oyunu
uzerine caligtyordu. Ayni zamanda arkadasina yazdigi
bir mektupta sectigi projenin zorlugundan ve ilerle-
me kaydedemediginden de yakiniyordu. O giinlerde
komsusu Bibikov'un metres hayati yasadigi kadin, Bi-
bikov'un bagka bir kizla evlilik planlar1 yaptigini 6g-
renince evden kacar ve kendini trenin altina atarak
intihar eder. Geride sevgilisine biraktig1 notta ise “Ka-
tilim sensin.”” diye yazar. Bu olay Tolstoy'u derinden
etkilemistir. Tolstoy, polislerle beraber olay: arastirir,
cesedi gorir ve zavalli kadinin yasamini hayal etmeye
baslar. Karist, ‘Sofia Tolstoy'un Giincesi’ adli kitabinda
kocasinin yiiksek sosyetede yolunu sasirmig evli bir
kadin tipi yarattigini, kadin suclu degil de acinacak
halde gostermek istedigini yaziyor.

Eser, 18707lerin Rusya’sinda toplumun st si-
nifina mensup kimseler arasinda yasanan birbirinden
bagimsiz iki agk macerasini anlatir. Olaylar Mosko-
va'da, Petersburg'da ve asilzadelerin yazlik malikane-
lerinde gecer. Romanda diirtst bir evliligin mutlulugu
ile yasak bir iligkinin diis kirikliklar1 karsilastirilir; sa-
dakat, tutku, kiskanclik gibi temalar islenir; bir yan-
dan da o donemde Rusya'da kadinlarin durumu, egi-
tim reformu gibi konular dile getirilir.

Anna’y1 nasil yargilarsiniz bilemiyorum fakat
hayranlik uyandiran bir karakter oldugunu disini-
yorum.19. yy.da insanlarin birbirlerine zulmettigi ve
hosgoriiniin heniiz 6n planda olmadig: bir ddonemde
bir kadinin tutkular: ve istekleri dogrultusunda gev-
resine bagkaldirmasi ¢ok cesurca bir harekettir. Kitap,
goriintirde Anna'’nin yasadig: yasak ask ve intiharla
son bulan yasami tizerine odaklansa da konu olarak
daha ¢ok devrim 6ncesi Rus toplumunu, aristokrasiyi,
aristokrasideki ¢iiriimeyi anlatmaktadir.

Anna Karenina, written by Lev Tolstoy, is a
novel that was published in parts of the period from
1873 to 1877. This novel is also the best novel written
from the past to the present, according to a list orga-
nized by 125 authors.

Tolstoy was working on a stage play ‘Peter
the Great’ before he has begun writing the novel Anna
Karenina. At the same time, in a letter to his friend,
he complained about the difficulty of the project he
had chosen and that he was unable to make progress.
The woman, whose neighbor Bibikov lived with his
mistress in those days, runs away from home when
she finds out that Bibikov is making plans to marry
another girl and commits suicide by throwing herself
under the train. The note he left behind to his girlf-
riend said, “You are my killer” he writes. This event
deeply influenced Tolstoy. Tolstoy, together with the
policemen, investigates the incident, sees the body,
and begins to imagine the life of the poor woman. His
wife writes that her husband created a type of woman
who is married and had lost her way in high society,
and wanted to make her look pitiful, not guilty in her
book ‘The Diary of Sofia Tolstoy’.

The work tells about two independent love
adventures that took place in Russia in the 1870s
between people belonging to the upper class of so-
ciety. The events take place in Moscow, St. Peters-
burg, and in the summer estates of noblemen. In the
novel, the happiness of an honest marriage is com-
pared with the disappointments of a forbidden rela-
tionship; themes such as loyalty, passion, jealousy are
covered; on the one hand, issues such as the status of
women in Russia at that time, educational reform are
expressed.

I don't know how to judge Anna, but I think
she’s an admirable character. In the 19th century, it is
a very brave act for a woman to rebel against her sur-
roundings by her passions and desires at a time when
people are persecuting each other, and tolerance is not
at the forefront yet. Although the book focuses on An-
na’s seemingly forbidden love and her life that ended in
suicide, it mainly describes pre-revolutionary Russian
society, aristocracy, and the decay of aristocracy.
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TURKIYE'DE VE DUNYA'DA PATENT:

Fikri Miilkiyet ve inovasyona Dair

Eda KUCUK - Gazi Universitesi 3. Sinif Ogrencisi

Patent Effect’in PatBase’den aldig1 verilere gore, Tirkiye’de 31 Aralik 2019’a kadar yapilan 75000
patent ve faydali model basvurusunun 40100 tanesi tescillenmistir. Ulkemizdeki patent ve faydali model
bagvurularinin sehirlere gore dagilimin igeren grafik asagidadir:

[ istanbul M Ankara [ Bursa [ izmir M Manisa M Kocaeli [ Konya [M Tekirdag MM Sakarya [7 Gaziantep
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Yapilan bu patent bagvurularmin elbette yalnizca belli bir boliimi uygun gortiliip tescillenmektedir.
2019 yili sonuna kadar Ankara’dan basvurulan 1776 adet patent tescillenmistir. Tiirk Patent ve Marka
Kurumu verilerine gore tilkemizde tescillenen patent ve faydali modellerin sehirlere gére dagilimi

asagidadir:

@ lIstanbul @ Ankara @ Bursa @ Izmir @ Kocaeli @ Manisa ) Konya @ Tekirdag @ Sakarya @ Eskigehir

.21
1.96 1,54

4,60
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Tescil alan patentlerin kiiresel bir etki yaratabilmesinde elbette patent vekillerinin pay1 biiytiktiir.
Patent ve Marka Vekilligi; Tiirk Patent Enstitiisii huzurunda basvuru sahipleri adina patentler, faydal
modeller, endiistriyel tasarimlar, ticaret ve hizmet markalari, cografi isaretler gibi sinai miilkiyet hizmetleri
konularinda islem yapma yetkisi olan uzmanlk dahdir. [1]
Tiirk Patent Enstitiisti, patent ve marka vekilligi i¢in iki yilda bir yeterlilik sinavi diizenlemektedir. Patent
vekilligi, bu smavi gecme sartinin yaminda elbette dort yillik lisans mezunu olma gerekliligi de
tagimaktadir.

Ulkemizde; Avrupa patent belgesi alarak tescillenen patentlerin seriiveninde onlara eslik eden vekil
firmalarin baslicalari, tescillenen patent sayilariyla birlikte asagidaki grafikte verilmistir. (Veri kaynagi:
European Patent Office)

0 55 110 165 220

ISTANBUL PATENT
PARAGON

g
DESTEK PATENT %

YALGINER PATENT [l

Patent bagvurular1 bireysel yapilabildigi gibi kurumsal olarak da yapilabilmektedir. Tirkiye’de
faaliyet gosteren firma ve kurumlardan en fazla patent bagvurusuna sahip olan beyaz esya firmasinin 3093
adet yaymlanmis patent basvurusu bulunmaktadir. Universitelerimizi ele aldigimizdaysa 2017 &ncesi
verileri inceledigimizde 549 yaymlanmis patent basvurusuyla Istanbul Universitesi karsimiza ¢ikmaktadar.
Tescil edilmis Avrupa patent basvurulari agisindan inceledigimizde; en fazla Avrupa Patent Belgesine sahip
olan iiniversitemiz 23 EP ile Sabanci Universitesi olmustur.

Ulkemizde yillar iginde daha da 6nem kazanan iiriin ve teknoloji gruplarindan kablosuz iletisim
aglar1 ve dijital veri isleme, son yillarda yayinlanan patent sayilarindaki artis ile de 6ne ¢ikmaktadir. Bu
baglamda yerli teknolojik girisimlerde ciddi ve umut vaat eden ¢alismalarin oldugunu séyleyebiliriz.

Tiirkiye’den teknoloji segmentinde yapilan patent bagvurularinin biiylik 6lciide otomotiv sektorii
tarafindan yapildigi, Patent Effect’in “Tiirkiye’nin Patent Haritas1” raporunda goriilmektedir. Otomotiv
sektorlinii takiben beyaz esya ve elektrikli ev aletleri, patent bagvuru sayisiyla 6ne ¢ikmaktadir.

Diinya’da kimya mihendisligi alanindaki patentlere baktigimizda, kamu arastirma kuruluslari
bazinda yapilan aramada Fransiz Petrol Enstitiisii (IFP Energies Nouvelles) 2016-2018 yillarinda 24 adet
patent ve faydali model ile gdze carpiyor. [2]

Dergimizin bu sayisiyla birlikte, lilkemizde ve diinyamizdaki 6zellikle Kimya Miihendisligini
ilgilendiren patentlere gelecek sayilarimizda yer vermeyi planliyoruz. Konu hakkindaki ufuk acici
bilgilerini bizlerle paylastig1 icin Saym Hiilya Cayli’ya tesekkiirlerimizi sunariz. Patent ve faydali model
hususunda daha fazla meslektasimizi sektorde gormeyi diliyorum...

Kimya Miihendisligi alaninda patent arastirmasi yaparken kullanilabilecek IPC kodlar1 [3]:
BO1B, D (without -046 to -053) F, J, L;

B02C; B03; B04; BO5B;

B06; B07; B0S8; F25J; F26

Patent Arama,

Avrupa Patent Ofisi
KAYNAKLAR: [3] World Intellectual Property Organisation (WIPO), Concept of a
Technology Classification for Country Comparisons, By Ulrich
[1] https://www.kimya.av.tr/sss/marka-vekilligi/ Schmoch
[2] WIPO Statistics Database ve EPO PATSTAT database, Eylul Fraunhofer Institute for Systems and Innovation Research,
2021. Karlsruhe, Germany
June 2008
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TURKIYE'DE EGITIM VEREN
KiMYA MUHENDISLIiGI

ARASTIRMACILARININ
YAYIMLARINI -
ARASTIRMALARINI
TAKIiP EDiYORUZ!

KiMYA MUHENDISLIGi ALANINDA YAYIMLANAN ULUSLARARASI BiLIMSEL MAKALELER*
*OCAK-SUBAT-MART 2022 ARALIGINDA YAYIMLANAN MAKALELERI ICERMEKTEDIR

Guntmizde her yil degerli arastirmacilarimiz ve bilim insanlarimiz bilim diinyasina katkilar sunmaktadir.
Kimya Mihendisligi bolimi cesitli bilim alanlarin i¢inde barindiran zengin bir meslek dalidir. Tirkiye'de Kimya
Mihendisligi egitimi alan meslektaglarimiz glincel makaleleri ilgili arastirmacinin web sitesinden yada
arastirmaya yonelik cesitli bagliklardan makalelere ulasabilmektedir. Peki bizim her yil Tirkiye'de yayinlanan
Kimya Miihendisligi arastirmalarini tek bir datadan edinebilme ve takip edebilme olanagimiz nedir? iste bu
soruyla beraber bu c¢aligma ortaya c¢ikmistir, biz bu olasiligi artirmak ve size bilim diinyasinda yapilan
gelismeleri tek bir kaynakta sunmak istedik. Tirkiye'deki Kimya Mihendisligi bolimiinde egitim veren degerli
Ogretim {yelerimizin ve arastirma gorevlilerimizin 2022 yilinda yapmis olduklar1 bilimsel yayinlari
universitelerin web sitelerinden bunlara bagh eklenti web sitelerinden ilk e-dergimizden itibaren derlemeye
calistik. Simdi ayni sekilde dort ayda bir yayimlanacak olan CARBONOG6 dergimizde dort aylik sireclerle
yayimlanmis olan yayinlan sizler icin derliyoruz. Biliyoruz ki bilimsel yayinlar: takip etmek bilimsel diigtincenin
temelidir. Kullandigimiz kaynaklardan baslicalari tiniversite web sayfalari, avesis, scopus, google scholar ve
researchgate'dir. Yayimlanan bilimsel makaleler arastirmacilarimin altinda sirali olarak verigmistir.

Yasasin bilimin 6zgiirligii!

a7


FreeText
57


Kimya Miihendisligi Bilimsel Yayin Arsivi Ocak-Subat-Mart 2022

iCINDEKILER
1. AFYON KOCATEPE UNIVERSITESI........vvvceuuuuumieneeeeeeessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 62
Prof. Dr. Meltem DIiLEK 62
Prof. Dr. Cemal CIFCi 62
Dr. Ogr. Uyesi Oguzhan ALAGOZ 62
2. ANKARA UNIVERSITESL.....ovvvooviresiiisisesssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssses 62
Prof. Dr. Stileyman KARACAN 62
Prof. Dr. Ali KARADUMAN 62
Prof. Dr. Giilay OZKAN 62
Prof. Dr. Nuray YILDIZ 62
Prof. Dr. Suna ERTUNC 62
Prof. Dr. Zeki AKTAS 62
Dog. Dr. Ayse KARAKEGILI 62
Dog. Dr. Hakan KAYL..............c..... - T 62
Dog. Dr. Emir Hiiseyin SIMSEK 63
Dog. Dr. Berna TOPUZ oo 63
BMVURE........ .l .......oooooovvvvveeeeecssss 63
3. ATATURK UNIVERSITESI ........... " o, ......... Sl............ B oeeeooeressseessnsnssssens 63
................................................... 63
63
63
........................................ 63

.......................................................... 63
........................................................................................ 63

4, ATIETVFON VERE i ... Gum— ......................... S e ... 0. 63
g P—. 63

.............................. 63

............................................ 64

5. BEYKENT UDBAERSIEEEE.................onvrveerncrnsennerasnnsssssnssssssnssssssssssssssssssssssss SR crseveveassesseessssdlibossessssssssssass 64
.............................................. 64

............................................................ 64

6. BOGAZICI UNTVERSITESI........ S Pt .................. M. ......cccooneeessesssnsssssssssennes 64
.......................................................... 64

7. BOLU ABANT {ZZET BAYSAL UNIVERSITEST...oooceoooescerseescersees Bheeessres et sessseessesses s 64
UYUKADAGE ......ooocooofferrrrrern B oo e B e 64

........... 64

8. BURSA TEKNIK UNIVERSITESI TITITC L .cc.cvrs e eessssssssss s aR s RS s e bR enR RS 64
Prof. Dr. Osman Nuri SARA 64
Prof. Dr. Mehmet COPUR 64
Dog. Dr. Derya UNLU 64
Dog. Dr. Halit Levent HOSGUN 64

Dr. Ogr. Uyesi Omiir ARAS 64
Ars. Gor. Gozde GECIM 64

9. CANAKKALE ONSEKIZ MART UNIVERSITESI......oesrvvvvvvieresevissessesssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 64
Prof. Dr. Sermet KOYUNCU 64
Prof. Dr. Tijen Ennil BEKTAS 65
Dog. Dr. Ugur CENGIZ 65
Dog. Dr. Filiz Ugur NiGiZ 65
Dog. Dr. Hasan ARSLANOGLU 65

28



FreeText
58


Kimya Miihendisligi Bilimsel Yayin Arsivi Ocak-Subat-Mart 2022

10. CANKIRI KARATEKIN UNIVERSITESL.......covvvoueereeoeeeeeeeeeeesesesesesseesssssesssssssssssssesssssssssssssssssssssssssssssessssssessssnses 65
Dr. OFr. Uyesi ZeNra GUITEN YALGIN........uevvvvveeeersuerereeesessssaessessssssssssssesssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssnssssssssses 65
ATS. GOT. ZENTA OZBAS....cvvveeeveeeeeviesssiesssseesssssessssassssss s ssssesssssesssss s st s s bbb 65

11. CUKUROVA UNIVERSITESI ...ooooocvoeeeeeeecee e ssssesssssssessssss s sssesssssssesssssssssssssssssssssssssssssnssses 65
Prof. DI. DENizZ YILDIRIM......cocioiiiiiiuiieieieieieisiitisieietesesesesetetstssssesesesesesesesessssssssssssesesesesessssssssssesssesesesesesessssssssssssesesesesesassssssnsses 65
DEOZL.UYEST EDTU ERUNAL.......vvcooerieeesseeseesssesssissseessssssssessssssssesssssss s ssssssessssssssesssssssssssssssssssssssssssssssssssssssssssessssssssnssssssssnsssssss 65

12, EGE UNIVERSITESI....ooisrrvvviuiesesssssssesesssssssassssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 65
Prof. DI. NALIAN KABAY.......cuiiiieiiitieirtieteteieistsetetseietstsesessesesstsessssesessssesessssesassssessssessssssesssessssssessssssessssessssesessssessssssesssessssesessssessssenes 65
DOGC.DIE. GUIN ERSOZ......ooooovveosesereessessseesseessssssssssssssssssssssss s sssssss s ssss 5581400555800 558 05585555

Dog.Dr. Nilay GIZLi
Ars.Gor.Dr. Giillen TEKIN

13. ESKISEHIR OSMAN GAZi UNIVERSITESI .
Prof.Dr. Hilal DEMIR KIVRAK........ 8 W W e eeeeeseesssseeesssseesesssssseseessaseeeees
Do¢.Dr. Alime CITAK..........ooooo. Moo B TR e
Ars.Gor.Dr. Canan SAMDAN.......H............ S ... o0 ... s
ArS.GOL.DI. Sefika BIAYAR............ l.......coiririinirinenninnisenensisissnsensersssssssssensessossssersgliessscscssssessonssiineessossssossosssssssssssssssssscsssssssses

14. ESKISEHIR TERAIK UNIVE RSITE Sie o, .......... S.......... W oeooeereeooeesesensessasens 66
Prof.Dr. Nezihe AYAS................ o0 i v ... .. .. ..o e oo scesceneocssensuansesssense 66
Dr. Ogr. Liyesi Emigafer @SN . ............oon S N .......... H...................coovervreernnnnrreennns 66
Aras.G@r. AlaTSigiCA K AN SRSl ... - oSSR M ... ... i ..o ocrooasgisscrocsocsonsnocnons 66

15. GAZI UNIVERSITESI
Prof.Dr. Fatma Suna BALCI
Prof.Dr. Filiz DEREKAYA:

Prof.Dr. Ozkan Murat DOGAN......
Prof.Dr. Fatma Cigdem GULDUR
Pr@f.Dr. Metin GNES— E— = ... S MMM o B
Prof.Dr. Goksel OZKAN x
Prof.Dr. Nurdan SARACOGLU........
Dog¢.Dr. Miijjgan OKUR
Dr.OgrUyesi Duygt UYSAL.......ovvvvveeeerrenrnrrreenens :
INERC ONGEWNAZVE . e 8 L .
16. GEBZBLRBRNIIE UNTVERSITES. ........oooccomrisnmnnnresenssssssssssssssssssssssssssssssssssssssss G gvesssseesggigesssssssssssofffessssssssssssssses 66
Prof. Dr. Mehmet I E LI KOG My T e 66
Prof. Dr. Murat@7DEMIR..... S " ... . ........occcoooommiees 66
D0G. Dr. Rezan DEMIR-GAKAN.... 5 e uuiisseeeessssssssssssesssssssssssssesesssssssssssssssessasieessssssssssesssssssssssssiissssssssssssssssssssssssssssssssssssssssss 66
Dog. Dr. ErcamBZDEMITR .Mk ........co...s i I st ovvveverssesBOME . ccoooonssrssgllecsnssssssseessssssssssssssssssnnn 67
Dr. Ogr. Uyesi HaSHIL SILDIR... 8 ................ccoommmmerreeuenesmssssseeesssssssssssssessssssssssegiiessssssssse B ccoo et sesisieasssssssssssssasssssses 67
Ars. Gor, Emrullah ERTURKGE............. i .......ooo ool ......ooooMBeoceneeioneseco s sescssssscosssasssssssosasssossssssssssnssess 67
Ars. GOT. NUISEli GORENER s............cburreensruenseeeithessseesssseeotbbesesssssessssotbessssssssesss s ssssssssssessssssssssssssssssessssssssssassssssssssssssssssssssssss 67
Ars. Gor. Emine Sena KAZAN KAY............... ..o B Rl ettt nsaees 67
17. HACETTEPE UNIVERSITESI.........ovvvvvevvuisnreesesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 67
Prof. DI ZUMTIYE AKSUL ...t ees 67
Prof. DI, NiDAL AYDOGAN........ocemervveeeiereeiisessssssssesssssssseessssssssssssssss s sssss s sssss s ssss e 67
Prof. Dr. Melek Tijen BOZDEMIR................ccoiimerrrrrvsessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssees 67
Prof. DI. HUIYa YaVUZ ERSAN ......c.cciciiiiiiieiietineiceietiseise ettt sttt enae 67
Prof. Dr. Menemse GUMUSDERELIOGLU..........ovv.cooreeeeiieeeeeesessessessesssesssssssesssssssssssssssssssssssssessssssssssssssssssssssssssessssssssesssssne 67
DOG. DI. Eda CELIK AKDUR.........iiirirrvevveesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 67
DOG. DI, OZGE YUKSEL ORHAN......covvvvotiieiessisisisssessssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssnsosssss 68
Arg. GOr. Dr. Ayse ASITNAN GOKALTUN........oovvvvorievvieerssssssesesssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssassssssssassssssssonsssssssons 68
Dr. Ogr. Uyesi Hande GUNAN YUCEL........o..ommriviunirssessssssssssssssssssssssssssssossssssssesssssssssssssssssssssssssssasssssssssssssssssssssssssassssssssons 68
18. INONU UNIVERSITES.....ovvoievveteeeeiee et sss s sss s sss s sss s s s s 68
Prof. DI, SINAN YAPIC.......oiiuieitiieieieteteteeeeee et teseteteses et s sassesesesesesesesessssassesesesesesesesesssssasssassesesesesesesasesasssassssetesesesesasassssssssesesesans 68
Prof. DI HUSEYIN KARACA. ...ttt sttt 68
Prof. DI. Ay§e SARIMESELTI PAGACL. ........coorervevvveoesieeeeeeseseesssssssssssssssssssssssssssssssssssssssessssssssssssssessssssssssssssssssssssssssssssssssssssssssesssssns 68
Prof. DI. Canan AKMIL BASAR.......coov..oiivvvveeoneeeeossooseesessssssssssssssessssssssesssssssssssssssessssssesessssssassssssssassessssssssssssssossesssssssesssssssesssnss 68

29



FreeText
59


Kimya Miihendisligi Bilimsel Yayin Arsivi Ocak-Subat-Mart 2022
Prof. Dr. Cigdem SARICT OZDEMIR.............ccoomierevvreeesissseessssessssssssessssssssssssssesssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssnees 68
Prof. Dr. Nizamettin DEMIRKIRAN...........cooovvuoiveeseeeeesesseeessseesssesssssssssesssssesssssssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssese 68
DOG. DT, YUNUS ONAL.....ovoooiveroeeieesiassessssssssesssssssssssesssssssssssssssssassssssssssssessssssssssssesssssesssssssssssessssssssssssssssssesssssssssssasssssssssssessssss 68

19. ISTANBUL SAGLIK VE TEKNOLOJ UNIVERSITESI........veurveeereeeeeesseeeesesseeessseesssee s sesesesssessssssesssssessseessesseeses 68
Dr. Ogr. Uyesi Gamze OZGUL ARTUG ..........ooorvvvveerevveasesssssssssssssssosssssssssssssssssesssssssssssssssssossssssssassssssssssssssssssssssssssssssssssssssssssss 68

20. ISTANBUL TEKNIK UNIVERSITESI......coveeeveieeeeeeeeeseeeeesseseseesesesseessseessssessessesessssesssessesessssssssasesessssees s sssessssessseas 69
Prof. DI. FAtma SENTNa GUNER...........oiooieeeeieeeeeeeeeeeeeeeees e eeeeeseese e seseeseseeseseesseesesseeesseessesees e ses e sesseseseesesesesessessesasessesseseeesee 69
Prof. Dr. Fatog YUKSEl GUVENILIR.........o..oorivveeeseeeveeeseseeeseseeseessessssssssssesssssessssssssssssssssssesssssssessssssesessssssssssssssssssssssssossesssssnn 69
Prof. Dr. HANZAAE ACMA.........cooiiiiiiiiiiiiitiicie ittt sttt b ebse bbb eneebaes 69
PrOf. DI, OMET SAHIN ... eesss e sss e ssss e s s s s s s s s eessseenessssseesesssseee 69
PTOf. DI SEIAAT YAMAN ......ootitiieieieteeieieteteteees et etetesssessetetsssssssssesesssssssssesesasessssesssasesessasesesesessasesesasesessasesesessssasasesesssensesesesssensssatosens 69
Prof. Dr. Serife Birgll ERSOLMAZ.........cccccoeiiiiiicicieeieeiee ettt cssseees 69
DOG. DI. AIDEr SARTOGLAN.........oovcoervevveseisseeissesssssssesssss 111 ottt ssss st 69
Dog. Dr. Ayse Ozge KURKCUOGLULEVITAS........ociimtirrrvrvoveessieesssssssssssesssestss e sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 69
DOGC. DI, Nil OZBEK........ovvvvvvrerereolrerenrereee Bhererernesssitllhereoerereeodlerisvrreossreotlienssonreerere Phensesesssessssssssssanesssssissssssossssnsssssosssssonss 69

21. ISTANBUL UNIVERSITEST CERRAHPASA. ......rvvvveerrsssvisssssssssssssssssssssssssfbsssssssssssssssssssssssssssssssssssssssssssssssssnnes 69
Prof. DI, Ali DURBRUS........ K0 ......o...... o e venrveerere T e s 69
Prof. Dr. Selva CAVIBIS........................ i ... ... (W......oocooesoner dbecsessesesnssnsessensnssanes 69
Prof. Dr. Lutfullah MuBammedsSENGILI ... ... ot eesseesaeeessesetseeseseenssetss oot e o verevenerenseressilioesessenseseseesessenesosseeeranees 70
Prof. Dr. Mehmet BILGIN...4Ld

22.

Prof. Dr. Selin SAHIN SEVGILI
Dog. Dr. Nevra ERCAN..
Ars. Gor. Sibel CELIK. L !
Ars. Gor. Aycd ERGUIN NN S S e e T

Ars. Gor. Ebfii KURITHSURSESESNTIN . S—— ..................... S | S ... Y. 70
ArsiGor. D Melish IRGINISEIIRNS ... I_— ... 00 S DS K. 70
NG el ON ) TS A S N e ———— W ) 70
ATLGOLOZIE DEIMIR...........ovvvvocssessssessseeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss Qhesssssssssssssssssssssssasssssssess 70

[ZMIR YUKSEK "JHISNGEOUIEN S (NRNSTN—— ................ GS—— 00000 e N 70
Prof. Dr. Sacide ALSQOY ALTINKAYA
Prof. Pr. Aysun SOFUQGLU...........oooesvvrrrrrrrrrrrrrree :
Doc. Wr. Asli Yiiksel ORGEM........................oon.......... S SE— W .............. S,

Dog. Dr. Abhishek DUTTA
23. KOCAELI UNIVERSI TES K e R T e
Prof. Dr. AYSE AYTAC.................
Doc. Dr. OGUZHAN ILGEN............ %
24. MARMARA UNIVERSITESI
Prof. Dr. Atif KOCA.........ccocveveeeileererervee BB ovovovevensrasassneserosesessnsnsesssrssseserosesMBbussssssssenssos B eessssssesesosessssssssessnssssonssssosssssnns
Prof. Dr. Mehmet Say1p EROGLUL.........he..coorvvvveeiinteceeonerer B ssseseessstis e ssseess Babesesessssssesssssssssssssssssssssssssssssssssssssssssssessssssssnns
Dr. Ogr. Uyesi Bergem Kiran YILDIRIM..
ATS. GOT. DI, GUISAN YILAN ...ttt etiiasassas s s e sese s aseseseeseeeesesesessssesesessssessssessssssesesssesessesessssesessncssssesesstnssessene
25. MERSIN UNIVERSITESI ... cvvvueereiiiesseieeesesiseesesesessssses s sssssssssssssessssssessssssessssssesssssssssssssssssssesssssssssssssssssses
Prof. Dr. Bahadir KUrgad KORBAHTI. ..............ooievveeoneeeeeeeesseeesssssssssssessessssssssssssssssssssssassssssssssssssssssssssssssssesssssssesssssossessssnseees 71
Prof. DI. TONUG OZDEMIR..........ooervvveeeeeeeeeeeeeeeeosesseessssssssessssseesesssssessessssssssesssssssssessssssssssssssssssssssssessssssssssssssassesssssssssssssssssessssone 7
26. ONDOKUZ MAYIS UNIVERSITESL. ......ocvvourveeeeeeeieieseeseeesssoseesssessssssssssssssssessssssssssssssessssssessssssssssssssesssssssssssssnn 7
DI, OFT. UYEST GEAIZ UGUZ.oov.vvvveoorrvvoossssvisseesssssssesssssssssssssssssssssssss s sssssesssssssssssssssss s ssssss s sssssss s ssssssssssssssssassssssssssssssssasssssssss 71
Dr. OFr. Uyesi 182 DEGIRMENCT..........ccooiirivvvviecsiisnnessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssns 7
27. ORTA DOGU TEKNIK UNIVERSITESI.......cssirrrrrvvveoriieeseeeessvsssssssseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 71
Prof. DI PINAT CALIK .....ooiiiiiiiieiiiiitiieicieisi ettt sttt sttt bbb s bbb s b s b enins 71
Prof. DI. GOTKEIM KULAH. .......ooooieveeeieeeeeeseeeseeeees s s sessessss s s s st ass s s s s s s s s e s s es s esss s sssses s s ssesesss s es s ssssses s essssntsseeses 71
PrOf. DI NAIME ASIE SEZG. .. ovveoveeeeeeeseeeeeeeeeeseeeeseeseeesesseeesssesesessssssssssssessessessesssessssssss s sesssssessssssessssssssssssesssssesssssesssssssssesessseen 7
Prof. Dr. Deniz UNER
| DXoXeh D) A4 0Ye ) (CL UM LA VA Y 1 G DI frerrerererrrrerrerrenrorercrrrerorererrrer ooy ey ey ey T O O T e TP YD XXX COOTCe 72
Dog. Dr. Cerag Dilek HACTHABIBOGLU..........ciirrreeeeesssnessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 72

60



FreeText
60


Kimya Mihendisligi Bilimsel Yayin Arsivi Ocak-Subat-Mart 2022

Dr. Ogr. Uyesi Emre BUKUSOGLU 72
Dr. Ogr. Uyesi Gokhan CELIK 72
Ars. Gor. Mukaddes Candan KARAEYVAZ 72
28. OSMANIYE KORKUTATA UNIVERSITESL,.1110010m0550mm555m055359555399553590533995533905339935390553 9958390533995 390 3539935339938 9 033900 T 2
Dog. Dr. Feridun DEMIR 72
Doc. Dr. Hasan DEMIR 72
Dr. Ogr. Uyesi Ahmet Firat KARABULUT 72
Ars. Gor. Havva MUMCU SIMSEK 72
29. PAMUKKALE UNIVERSITESI......ooooiiiinrreevvviesisessessssssssssse s sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 72
Prof. Dr. Necip ATAR 72
Prof. Dr. Abdullah AKDOGAN 72
Dog. Dr. Erdal UGUZDOGAN .. 72
Dr. Ogr. Uyesi Havva BOYACIOGLU.uiirr . iteerererreesoostsveesessssssssshssssssssssssssens - 72
Ars. Gr. Siter KURKLU KOCAOGLU.......... W (SR A g 73
Ars. Gor. Fatma KARSLIOGLU.......c.co... 73
30. SIVAS CUMHURIYET UNIVERSITESL.....ccer e .. S i, S 73
Prof. Dr. Ayten ATES.......cccccoevvevenn. o ' 7 ; 73
Prof. Dr. Ugur ULUSOY......... IR , SRR - 30000 Ot 73
Prof. Dr.Unsal AGIKEL. ..., - : " . 73
Doc. Dr. Mehtap ERSAN. : ‘ T T, TR 73
Doc. Dr.Nese KEKLIK@] f % \9 73

J —— ‘
32. USKLIDAR UNIFERSITESL........cocooouiiiiniiiiiciiicicicicsiseteesiesc it ssssssscssssssses fbesecssscscsssscsecss Qbstassacsass 73

33.YALOVA UNIVERSITESL ..ot . — 73
Dog. Dr. Hatice .‘- € ... o T S 73

Dog. Dr. Esra Bilgin SIMSEK .. 74

Dr. Ogr. Uyesi Mesut YILMAZOC . ’ 74
Ars. Gor. Neréi Zeynep KANMAZ K .............. I 7 v ; 74
34. YEDITEPE UNIVERSITESL............ | S, TSI <A 74
Prof. Dr. Tugba DAVRAN CA DAN ‘ 74

y 74

35. YILDIZ TEKNIK UNIVERSITESI........oovvvvvveeeeeeuemsssmmsssssssssseesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseeee 74
Prof. Dr. Hasan SADIKOGLU 74
Prof. Dr. Emek DERUN 74
Do¢.Dr. Azmi Seyhun KIPCAK 74

61



FreeText
61


Kimya Miihendisligi Bilimsel Yayin Arsivi

1. AFYON KOCATEPE UNIVERSITESI
Prof. Dr. Meltem DiLEK

1. Uygunoglu T., Barlas S. Yilmaz N., Alagéz O., Dilek M,.
“Cimento Hamurunda Katki Maddesi Olarak Corekotu
Posasi Biyoyagi Kullaniminin Reolojik Ozeliklere Etkisi”
Yayin Yeri: EI-Cezeri Fen ve Miihendislik Dergisi, 2021.

2. Biiytiksagis A., Tirk Baydir A., Dilek M., “Locust Bean
Gum as Corrosion Inhibitors in NaCl Solution” Yayin Yeri:
Protection of Metals and Physical Chemistry of Surfaces,
2021.

Prof. Dr. Cemal CiFCi

1. Yilmaz H., Enginar H., Cifci C., “Microencapsulation of
pendimethalin with polyurethane-urea and determina-
tion of its stability”, Yayin Yeri: Journal of Taibah Univer-
sity for Science, 2021.

2. Cifei C., “Cok Tabakali Evren Modeli Uzerine Genel Ba-
kig”, Yayin Yeri: Usak Universitesi Fen ve Doga Bilimleri
Dergisi, 2021.

3. Yilmaz H., Enginar H., Cifci C.; “Microencapsulati-
on of lambda-cyhalothrin with polyurethane-urea and
application on peppermint plant leaves containing a
two-spotted red spider mite (tetranychus urticae)”, Yayin
Yeri: Journal of Taibah University for Science, 2021.

4. Cifci C., Budak C., Erol I, Enginar H., “Preparation of
poly(vinyl alcohol) - poly[2-(4-acetylphenoxy)-2-ox0-
ethyl-2-methylacrylate] / poly(vinyl alcohol) - cellulo-
se composite membranes and their use in purification
of wastewater”, Yayin Yeri: Journal of Macromolecular
Science Part B-Physics, 2021.

Dr. Ogr. Uyesi Oguzhan ALAGOZ

1. Uygunoglu T., Barlas Ozgiiven S., Yilmaz N., Alagéz O.,
Dilek M., “Cimento Hamurunda Katki Maddesi Olarak
Corekotu Posasi Biyoyagi Kullaniminin Reolojik Ozelikle-
re Etkisi”, Yayin Yeri: El-Cezeri Fen ve Mithendislik Der-
gisi, 2021,

2. ANKARA UNIVERSITESI

Prof. Dr. Siileyman KARACAN

1. CAGATAY, M. T., CAGATAY, S., & KARACAN, S. (2021).
Optimisation of biodiesel synthesis from waste cooking
oil in the reactive distillation column using taguchi met-
hodology. Politeknik Dergisi, 24(1), 175-186.

Prof. Dr. Ali KARADUMAN

1. Niftaliyeva, A., Karaduman, A., Kalwar, N.H. et al. Sy-
nthesis of novel metal/bimetal nanoparticle-modified
ZSM-5 zeolite nanocomposite catalysts and application
on toluene methylation. Res Chem Intermed 48, 145-165
(2022).

Prof. Dr. Giilay OZKAN

1. Deniz Lim, Géksel Ozkan, Giilay Ozkan, Ni-B and Zr-
Ni-B in-situ catalytic performance for hydrogen gene-
ration from sodium borohydride, ammonia borane and
their mixtures, International Journal of Hydrogen Ener-
gy, Volume 47, Issue 5, 2022.

Ocak-Subat-Mart 2022

Prof. Dr. Nuray YILDIZ

1. Ferrero R, Barrera G, Celegato F, Vicentini M, Sozeri H,
Yildiz N, Atila Dinger C, Coisson M, Manzin A, Tiberto P.
Experimental and Modelling Analysis of the Hyperther-
mia Properties of Iron Oxide Nanocubes. Nanomaterials.
2021.

2. Ceren ATILA DINGER, Bengii GETIREN, Ceren GO-
KALP, Zafer CIPLAK, Ayse KARAKEGILI, Nuray YILDIZ,
An anticancer drug loading and release study to ternary
GO-Fe304-PPy and Fe304 @PPy-NGQDs nanocomposi-
tes for photothermal chemotherapy, Colloids and Surfa-
ces A: Physicochemical and Engineering Aspects, Volume
633, Part 1, 2022.

Prof. Dr. Suna ERTUNC

1. Vural, N, Yilmazer Hitit, Z, Ertunc, S. Multi-objective
optimization of drying conditions for the Olea europaea
L. leaves with NSGA-II. J Food Process Preserv. 2021.

2. F. Karshoglu, S. Ertung , Z. Yilmazer Hitit and B. Akay ,
“Investigation of extraction method effect on yeast beta
glucan production”’, Eurasian Journal of Biological and
Chemical Sciences, vol. 4, no. 2, pp. 51-55, Dec. 2021.

3. Z. Yilmazer Hitit', P. Aygener , E. Ak , K. Kesenci , S.
Ertun¢ and B. Akay , “YUKSEK DERISIMDE FOSFOROZ
ASITTEN POTASYUM FOSFIT TUZLARI URETIMINDE
REAKTOR iSLETIM TURUNUN ETKiSi?, Eskigehir Os-
mangazi Universitesi Miihendislik ve Mimarlik Fakiiltesi
Dergisi, vol. 29, no. 3, pp. 423-430, Dec. 2021.

Prof. Dr. Zeki AKTAS

1. Ramadan Chalil Oglou, Yavuz Gokce, Emine Yagmur,
T.Gamze Ulusoy Ghobadi, Zeki Aktas, Highly stable Me-
galopolis lignite based N and S self-doped hierarchically
porous activated carbons for high performance superca-
pacitors and ash content effects on performance, Journal
of Energy Storage, Volume 46, 2022.

Dogc. Dr. Ayse KARAKECILI

1. Ceren ATILA DINCER, Bengii GETIREN, Ceren GO-
KALP, Zafer CIPLAK, Ayse KARAKEGILI, Nuray YILDIZ,
An anticancer drug loading and release study to ternary
GO-Fe304-PPy and Fe304 @PPy-NGQDs nanocomposi-
tes for photothermal chemotherapy, Colloids and Surfa-
ces A: Physicochemical and Engineering Aspects, Volume
633, Part 1, 2022.

2. Ayse Karakecili, Berna Topuz, Feriha Sevval Ersoy,
Toygun $Sahin, Ayse Giinyakti, Tugrul Tolga Demirtas,
UiO-66 metal-organic framework as a double actor in
chitosan scaffolds: Antibiotic carrier and osteogenesis
promoter, Biomaterials Advances, 2022.

3. Korpayey, S., Karakecili, A., Dumanoglu, H., & Ibrahim
Ahmed Osman, S. (2021). Chitosan and silver nanopartic-
les are attractive auxin carriers: A comparative study on
the adventitious rooting of microcuttings in apple roots-
tocks. Biotechnology J, 16, €2100046.

Doc. Dr. Hakan KAYI

1. Hager Sadek El-Beshti, Yasemin Yildizhan,
Hakan Kayi, Yuksel Cetin, Zelal Adigiizel, Gamze Gun-
gor-Topcu, Zuhal Gercek, Seniz Ozalp-Yaman, Anti-
cancer investigation of platinum and copper-based
complexes containing quinoxaline ligands, Journal of
Molecular Structure, Volume 1250, Part 3, 2022.

62



FreeText
62


Kimya Miihendisligi Bilimsel Yayin Arsivi

63

Dog. Dr. Emir Hiiseyin SIMSEK

1. Gileg, F., Simsek, E.H. and Taniker Sari, H. (2022), Pre-
diction of Biomass Pyrolysis

Mechanisms and Kinetics: Application of the Kalman Fil-
ter. Chem. Eng. Technol., 45: 167-177.

Dog. Dr. Berna TOPUZ

1. Ayse Karakecili, Berna Topuz, Feriha Sevval Ersoy,
Toygun $Sahin, Ayse Giinyakti, Tugrul Tolga Demirtas,
UiO-66 metal-organic framework as a double actor in
chitosan scaffolds: Antibiotic carrier and osteogenesis
promoter, Biomaterials Advances, 2022.

2. E. Simal Mirza, Berna Topuz, Nanoscale tailoring on
thin bimetallic organo-oxide membranes for H2 /CO2 se-
paration, Separation and Purification Technology, Volu-
me 280, 2022.

3. Tugce Kurt, Berna Topuz, Sol-gel control on mixed
network silica membranes for gas separation, Separation
and Purification Technology, Volume 255, 2021

Doc. Dr. Emine YAGMUR

1. Ramadan Chalil Oglou, Yavuz Gokce, Emine Yagmur,
T.Gamze Ulusoy Ghobadi, Zeki Aktas, Highly stable Me-
galopolis lignite based N and S self-doped hierarchically
porous activated carbons for high performance superca-
pacitors and ash content effects on performance, Journal
of Energy Storage, Volume 46, 2022.

3. ATATURKUNIVERSITESI
Prof.Dr. Ayse BAYRAKCEKEN YURTCAN

1. Gelis, K., Sahin, B., & Yurtcan, A. B. (2022). Development
of Novel Flow Fields for PEM Fuel Cells: Numerical Soluti-
on and Experimental Validation. Heat Transfer Research,
53(2).

2. Samanci, M., Das, E., & Yurtcan, A. B. (2021). Effect of
solvent exchange on the properties of carbon xerogel and
carbon xerogel /polypyrrole composites for supercapaci-
tors. Carbon Letters, 31(6), 1287-1308.

3. Oztiirk, A., & Bayrakgeken Yurtcan, A. (2021). Raw and
pyrolyzed (with and without melamine) graphene nanop-
latelets with different surface areas as PEM fuel cell ca-
talyst supports. Carbon Letters, 31(6), 1191-1214.

Prof.Dr. Taner TEKIN

1. Kiziltas, H., Tekin, T., & Tekin, D. (2021). Preparation and
characterization of recyclable Fe304@ SiO2@ TiO2 com=~
posite photocatalyst, and investigation of the photoca-
talytic activity. Chemical Engineering Communications,
208(7), 1041-1053.

Dog¢.Dr. Bahar BAYRAK

1. Yildirim, G. M., & Bayrak, B. (2021). The synthesis of bio-
char-supported nano zero-valent iron composite and its
adsorption performance in removal of malachite green.
Biomass Conversion and Biorefinery, 1-13.

Dr.Ogr.Uyesi Jale NAKTiYOK

1. Dogan, T. H., & Naktiyok, J. (2022). Thermal behaviours
at low and high temperature of biodiesels produced from
beef tallow and corn oil. Journal of Thermal Analysis and
Calorimetry, 1-11.

Ocak-Subat-Mart 2022

Dog¢.Dr. Mehmet YILMAZ

1. Serginay, N., Dizaji, A. N., Mazlumoglu, H., Karatas, E.,
Yilmaz, A., & Yilmaz, M. (2022). Antibacterial activity and
cytotoxicity of bioinspired poly (L-DOPA)-mediated sil-
ver nanostructure-decorated titanium dioxide nanowi-
res. Colloids and Surfaces A: Physicochemical and Engi-
neering Aspects, 639, 128350.

2. Dizaji, A. N., Ozek, N. S., Yilmaz, A., Aysin, F., & Yilmaz,
M. (2021). Gold nanorod arrays enable highly sensitive
bacterial detection via surface-enhanced infrared ab-
sorption (SEIRA) spectroscopy. Colloids and Surfaces B:
Biointerfaces, 206, 111939.

Doc.Dr. Tuba Hatice DOGAN

1. Dogan, T. H., & Naktiyok, J. (2022). Thermal behaviours
atlow and high temperature of biodiesels produced from
beef tallow and corn oil. Journal of Thermal Analysis and
Calorimetry, 1-11.

2. Bedir, O., & Dogan, T. H. (2021). Comparison of catalytic
activities of Ca-based catalysts from waste in biodiesel
production. Energy Sources, Part A: Recovery, Utilizati-
on, and Environmental Effects, 1-18.

Dr.0gr.Uyesi Hayrunnisa MAZLUMOGLU

1. Serginay, N., Dizaji, A. N., Mazlumoglu, H., Karatas, E.,
Yilmaz, A., & Yilmaz, M. (2022). Antibacterial activity and
cytotoxicity of bioinspired poly (L-DOPA)-mediated sil-
ver nanostructure-decorated titanium dioxide nanowi-
res. Colloids and Surfaces A: Physicochemical and Engi-
neering Aspects, 639, 128350.

Ars.Gor.Dr. Hakan KIZILTAS

1. Kiziltas, H. (2022). Fabrication and characterization of
photoelectrode B-Co/TiO2 nanotubes for effective pho-
toelectrochemical degradation of rhodamine B. Optical
Materials, 123, 111926.

2.Birhan, D., Tekin, D., & Kiziltas, H. (2021). Thermal, pho-
tocatalytic, and antibacterial properties of rGO/TiO2/
PVA and rGO/TiO2/PEG composites. Polymer Bulletin,
1-18.

3. Kiziltas, H., Tekin, T., & Tekin, D. (2021). Preparation
and characterization of recyclable Fe304@ SiO2@ TiO2
composite photocatalyst, and.investigation of the pho-
tocatalytic activity. Chemical Engineering Communica-
tions; 208(7), 1041-1053.

4. ATILIM UNIVERSITESI
Prof. Dr. Seniz OZALP YAMAN

1. El-Beshti, H. S., Yildizhan, Y., Kayi, H., Cetin, Y., Adi-
gtizel, Z., Gungor-Topcu, G., ... & Ozalp-Yaman, S. (2022).
Anticancer investigation of platinum and copper-based
complexes containing quinoxaline ligands. Journal of
Molecular Structure, 1250, 131928.

Prof. Dr. Atilla CIHANER

1. Ertan, S., Kaya, M., & Cihaner, A. (2021). Polyhedral oli-
gomeric silsesquioxane cage integrated soluble and flu-
orescent poly (3, 4-propylenedioxythiophene) dye. Poly-
mer, 212, 123127.
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Prof. Dr. Seha TIRKES

1. Cirmad, H., Tirkes, S. & Tayfun, U. Evaluation of flam-
mability, thermal stability and mechanical behavior of
expandable graphite-reinforced acrylonitrile-butadie-
ne-styrene terpolymer. J Therm Anal Calorim 147, 2229~
2237 (2022).

2. Salma Ali Madkour, Seha Tirkes, Umit Tayfun, Deve-
lopment of barite-filled acrylonitrile butadiene styrene
composites: Mechanical, thermal, melt-flow and morp-
hological characterizations, Applied Surface Science Ad-
vances, Volume 3, 2021.

5. BEYKENT UNIVERSITESI
Prof. Dr. Sahika Sena BAYAZIT

1. Kurtulbas, E., Sahin, S., Bilgin, M., & Bayazit, $. S. (2022).
Preparation of chromium fumarate metal-organic fra-
meworks for removal of pharmaceutical compounds
from water. Korean Journal of Chemical Engineering, 1-8.

2. Cavusoglu, F. C., Bayazit, $. S., Secula, M.'S., & Cagnon,

B. (2021). Magnetic carbon composites as regenerable
and fully recoverable adsorbents: Performance on the
removal of antidiabetic agent metformin hydrochloride.
Chemical Engineering Research and Design, 168, 443~
452.

Dr. Ogr. Uyesi Ferda CIVAN CAVUSOGLU

1. Cavusoglu, F. C., Bayazit, $. S., Secula, M. S., & Cagnon,
B. (2021). Magnetic carbon composites as regenerable
and fully recoverable adsorbents: Performance on the
removal of antidiabetic agent metformin hydrochloride.
Chemical Engineering Research and Design, 168, 443-
452.

6. BOGAZICI UNIVERSITESI
Dog¢. Dr. Burak ALAKENT

1. Alakent, Burak. (2021). Soft-sensor design via task
transferred just-in-time-learning coupled transductive
moving window learner. Journal of Process Control. 101.
52-67.10.1016/j.jprocont.2021.03.006.

7. BOLU ABANT IZZET BAYSAL UNIVERSITESI
Dog. Dr. Musa BUYUKADA

1. Yueyao Song, Jinwen Hu, Fatih Evrendilek, Musa Buyu-
kada, Guanjie Liang, Wenxiao Huang, Jingyong Liu,Reac-
tion mechanisms and product patterns of Pteris vittata
pyrolysis for cleaner energy,Renewable EnergyVolume
167,2021,Pages 600-612,ISSN 0960-1481.

Dog. Dr. Giiler Bengiisu TEZEL TANRISEVER

1. Bengusu Tezel, Anubhav Sarmah, Suchi Desai, Ani-
ruddh Vashisth, Micah J. Green,Kinetics of carbon na-
notube-loaded epoxy curing: Rheometry, differential
scanning calorimetry, and radio frequency heating,Car-
bonVolume 175,2021,Pages 1-10,ISSN 0008-6223.

8. BURSA TEKNIK UNIVERSITESI
Prof. Dr. Osman Nuri SARA

1. A comprehensive statistical approach for determining
the effect of two non-ionic surfactants on thermal con-
ductivity and density of Al203\u2013water-based na-
nofluids, Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 2021

Ocak-Subat-Mart 2022

2. Thermal Conductivity and Viscosity Correlations in
Different Kinds of Aqueous Surfactant Solutions at At-
mospheric Pressure as a Function of Temperature, Inter-
national Journal of Thermophysics, 2021

Prof. Dr. Mehmet COPUR

1. Ozekmekcei, M., Unluy, D. & Copur, M. Removal of bo-
ron from industrial wastewater using PVP/PVDF blend
membrane and GO/PVP/PVDF hybrid membrane by
pervaporation. Korean J. Chem. Eng. 38, 1859-1869 (2021).

Dog. Dr. Derya UNLU

1. Akal, M. , Demirdere, M. E. & Unli, D. (2021). Grafen
Oksit Katkili Kitosan/Hidroksipropil Metilseliiloz Biyo-
nanokompozit Film Sentezi ve Anti-Kanser ilaci 5-Fluo-
rourasil'in Kontrolli Saliminda Kullanimi . Avrupa Bilim
ve Teknoloji Dergisi , Ejosat Ozel Say1 2021 (ICAENS) ,
1121-1125 . DOI: 10.31590/ejosat.1012983

2. Unlu, D. High-efficiency pervaporative separation of
fuel bioadditive methylal from methanol by poly(vinyl
alcohol)/poly(vinylpyrrolidone) blend membrane. Braz. J.
Chem. Eng. (2022).

Dog. Dr. Halit Levent HOSGUN

1. Esterification of acetic acid in the presence of sulfated
clinoptilolite: a model study of upgrading of pyrolysis bi-
0-oil, Energy Sources, Part A: Recovery, Utilization, and
Environmental Effects, 2021

Dr. Ogr. Uyesi Omiir ARAS

1. Enver Baydir, Omur Aras, Increasing biodiesel produc-
tion yield in narrow channel tubular reactors, Chemical
Engineering and Processing - Process Intensification,
Volume 170, 2022, 108719, ISSN 0255-2701.

2. Usability, durability and regeneration of Ag/ZnO coa-
ted microreactor for photocatalytic degradation of met-
hylene blue, Journal of Molecular Structure, 2022

3. Aras, O., Baydir, E. & Akman, B. Highly durable
spray-coated superhydrophobic surface: Pre-anodizing
and fatty acid chain length effect. Korean J. Chem. Eng.
39, 775-784 (2022).

4. Aras, O., Baydir, E. & Akman, B. Effect of pre-anodizing,
electrocoating processes and fatty acid chain length on
morphology, roughness and durability of ZnO-coated
superhydrophobic surfaces. Appl. Phys. A 128, 176 (2022).

Ars. Gor. Gozde GEGCIM

1. Hydrodynamics of Similar Gases in Vortex Mixers: Effe-
ct of Physical Properties on the Onset of Instability, Ind.
Eng. Chem. Res. 2022, 61, 2, 1192-1206, January 7, 2022.

9. CANAKKALE ONSEKIZ MART UNIVERSITESI
Prof. Dr. SERMET KOYUNCU

1. Meltem Dinleyici, Basma Al-Khateeb, Arwa Abourajab,
Duygu Uzun, Sermet Koyuncu, Huriye Icil, Synthesis,
photophysical, electrochemical and DFT studies of two
novel triazine-based perylene dye molecules, Journal of
Photochemistry and Photobiology A: Chemistry,Volume
421,2021,113525,ISSN 1010-6030.

2. Ercan, B.T., Gultekin, S.S., Yesil, T., Dincalp, H., Koyun-
cu, S., Yagci, Y. and Zafer, C. (2022), Highly conjugated
isoindigo and quinoxaline dyes as sunlight photosensiti-
zers for onium salt-photoinitiated cationic polymerizati-
on of epoxy resins. Polym Int.
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Prof. Dr. Tijen Ennil BEKTAS

1. Reduction dye in paint and construction chemicals
wastewater by using microwave radiation method, Fre-
senius Environmental Bulletin, cilt.30, ss.4004-4008,
2021.

Dog. Dr. Ugur CENGIZ

1. Harun Bayrakdar, Orhan Yal¢in, Songiil Oziim, Ugur
Cengiz,Synthesis and investigation of small g-values for
smart spinel ferrite nanoparticles,Journal of Alloys and
Compounds,Volume 869,2021,159334,ISSN 0925-8388.

Dog. Dr. Filiz Ugur NiGizZ

1. Um’igiil, T., Nigiz, F.U. Evaluation of Halloysite Nanotu-
be-Loaded Chitosan-Based Nanocomposite Membranes
for Water Desalination by Pervaporation. Water Air Soil
Pollut 233, 34 (2022).

Doc. Dr. Hasan ARSLANOGLU

1. Ahmet Sari, Gokhan Hekimoglu, Yasemin Karabayir,
R.K. Sharma, Hasan Arslanoglu, Osman Gencel, VV. Tya-
gi, Capric-stearic acid mixture impregnated carbonized
waste sugar beet pulp as leak-resistive composite phase
change material with effective thermal conductivity and
thermal energy storage performance, EnergyVolume
247,2022,123501,ISSN 0360-5442.

2. Ercan Aydogmus, Mustafa Dag, Zehra Gilten Yal-
¢in, Hasan Arslanoglu, Synthesis and characterizati-
on of EPS reinforced modified castor oil-based epoxy
biocomposite,Journal of Building Engineering,Volume
47,2022,103897,ISSN 2352-7102.

3. Arslanoglu, H., Altundogan, H.S. & Ttmen, F. Extracti-
on of Copper, Cobalt and Nickel by Leaching of Iron (III)
Sulfate from Copper Slags. Trans Indian Inst Met (2022).

4. Senol, Z.M., Cetinkaya, S. & Arslanoglu, H. Recycling of
Labada (Rumex) biowaste as a value-added biosorbent for
rhodamine B (Rd-B) wastewater treatment: biosorption
study with experimental design optimisation. Biomass
Conv. Bioref: (2022).

10. CANKIRI KARATEKIN UNIVERSITESI
Dr. Ogr. Uyesi Zehra Giilten YALCIN

1. Ercan Aydogmus, Mustafa Dag, Zehra Gilten Yal-
¢in, Hasan Arslanoglu,Synthesis and characterization
of EPS reinforced modified castor oil-based epoxy bi-
ocomposite,Journal of Building EngineeringVolume
47,2022,103897,ISSN 2352-7102.

Ars. Gor. Zehra OZBAS

1. OZBAS ZEHRA, BENGI OZKAHRAMAN, Giilsen Bayrak,
AYSUN KILIC SULOGLU, ISIK PERCIN DEMIRCELIK, Fi-
LiZ BORAN, and EMEL TAMAHKAR IRMAK. 2021. “Poly
Vinyl Alcohol Hyaluronic Acid-G-Kappa-Carrageenan
Hydrogel as Antibiotic-Releasing Wound Dressing.” Che-
mical Papers 75 (12). Chemical Papers: 6591-6600.

11. CUKUROVA UNIVERSITESI
Prof. Dr. Deniz Yildirim

1. Dilek Alagdz, Nazli Ece Varan, Ali Toprak, Deniz Yildi-
rim, S. Seyhan Tukel, Roberto Fernandez-Lafuente,Im-
mobilization of xylanase on differently functionalized
silica gel supports for orange juice clarification,Process
Biochemistry,Volume 113,2022,Pages 270-280,ISSN 1359-
5113

Ocak-Subat-Mart 2022

Dr.0gr.Uyesi EBRU ERUNAL

1. Eriinal, E. Inhibition of secondary phase formation with
minor copper doping on sol-gel derived PbTiO3 powders.
J Sol-Gel Sci Technol 101, 484-492 (2022).

12. EGE UNIVERSITESI
Prof. Dr. Nalan KABAY

1. Yakubu A. Jarma, Asli Karaoglu, Islam Rashad Ahmed
Senan, Mehmet Kamil Merig, Yasemin Senem Kukul, Em-
rah Ozcakal, Neriman Tuba Barlas, Hakan Cakici, Alper
Baba, Nalan Kabay,Utilization of membrane separation
processes for reclamation and reuse of geothermal water
in agricultural irrigation of tomato plants-pilot memb-
rane tests and economic analysis,Desalination,Volume
528,2022,115608,ISSN 0011-9164

Doc.Dr. GULIN ERSOZ

1. Giilen Tekin, Giilin Ers6z, Sitheyda Atalay,Valorization
of biomass as co-catalyst for simultaneous remediation
and hydrogen production from sugar industry wastewa-
ter by catalytic wet air oxidation,Journal of Cleaner Pro-
duction,Volume 330,2022,129728,ISSN 0959-6526

Dogc.Dr. NiLAY GiZLi

1. Selay Sert Cok, Nilay Gizli, Microstructural properties
and heat transfer characteristics of in-situ modified sili-
ca aerogels prepared with different organosilanes, Inter-
national Journal of Heat and Mass Transfer, Volume 188,
2022, 122618, ISSN 0017-9310

Ars.Gor.Dr. GULEN TEKIN

1. Giilen Tekin, Giilin Erso6z, Stitheyda Atalay,Valorization
of biomass as co-catalyst for simultaneous remediation
and hydrogen production from sugarindustry wastewa-
ter by catalytic wet air oxidation, Journal of Cleaner Pro-
duction, Volume 330, 2022, 129728, ISSN 0959-6526

13. ESKISEHIR OSMANGAZi. UNIVERSITESI
Prof.Dr. HILAL DEMIR KIVRAK

1. Omer Faruk Er, Ali Cavak, Adnan Aldemir, Hilal Kivrak,
Hydrazine electrooxidation activities of novel carbon na-
notube supported Tin modified Palladium nanocatalysts,
Surfaces and Interfaces, Volume 28, 2022, 101680, ISSN
2468-0230

2. Hilal Kivrak, Omer Faruk Er, Omruye Ozok, Sebahat-
tin Celik, Arif Kivrak, Synthesis and characterization of
4-(2-(4-methoxyphenyl)benzo[b]thiophen-3-yl)benzal-
dehyde for carbohydrate antigen 125 electrochemical
detection and molecular docking modeling, Materials
Chemistry and Physics, Volume 281, 2022, 125951, ISSN
0254-0584

Ars.Gor.Dr. CANAN SAMDAN

1. Demiral, i., Samdan, C. Improving Cd+2 adsorption ca-
pacity of activated carbon by modification method: opti-
mization with taguchi experiment design and analysis of
variance. Chem. Pap. 76, 2193-2207 (2022)

Doc.Dr. ALIME CITAK

1. Alime Citak, Tugba Yarbas, Using contact angle measu-
rement technique for determination of the surface free
energy of B-SBA-15-x materials, International Journal of
Adhesion and Adhesives, Volume 112, 2022, 103024, ISSN
0143-7496
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Ars. Gor. Dr. SEFIKA KAYA

1. Kaya, S., Yilmaz, Y., Er, O.F. et al. Highly Active RuPd Bi-
metallic Catalysts for Sodium Borohydride Electrooxida-
tion and Hydrolysis. J. Electron. Mater. 51, 403-411 (2022).

14. ESKISEHIR TEKNIK UNIVERSITESI
Prof.Dr. Nezihe AYAS

1. Alattin Cakan, Burcu Kiren, Nezihe Ayas, Catalytic pop-
py seed gasification by lanthanum-doped cobalt suppor-
ted on sepiolite, International Journal of Hydrogen Ener-
gy, 2022,ISSN 0360-3199

Dr. Ogr. Uyesi Emir Zafer HOSGUN

1. Berikten, D., Hosgun, E.Z., Bozan, B. et al. Improving
lipid production capacity of new natural oleaginous ye-
ast: Pichia cactophila firstly. Biomass Cony. Bioref. 12,
1311-1321 (2022).

Aras. Gor. Alattin CAKAN

1. Alattin Cakan, Burcu Kiren, Nezihe Ayas, Catalytic pop-
py seed gasification by lanthanum-doped cobalt suppor-
ted on sepiolite, International Journal of Hydrogen Ener-
gy,2022, ISSN 0360-3199

15. GAZI UNIVERSITESI
Prof. Dr. Fatma Suna BALCI

1. Filiz Akti, Suna Balci, Synthesis of APTES and alcohol
modified Sn/SBA-15 in presence of competitive ion: Test
in degradation of Remazol Yellow, Materials Research
Bulletin, Volume 145, 2022, 111496, ISSN 0025-5408

Prof. Dr. Filiz DEREKAYA

1. Balik¢1 Derekaya, E., Arasan, N. & Giildiir, C. Develop-
ment of NiFeSi mixed oxide catalysts for CO methanati-
on. Chem. Pap. 76, 841-854 (2022).

Prof. Dr. Ozkan Murat DOGAN

1. Hilal Seda Demirel, Michael Svard, Duygu Uysal, Ozkan
Murat Dogan, Bekir Ziihtti Uysal, Kerstin Forsberg, An-
tisolvent crystallization of battery grade nickel sulpha-
te hydrate in the processing of lateritic ores, Separation
and Purification Technology, Volume 286, 2022, 120473,
ISSN 1383-5866

Prof. Dr. Fatma Cigdem GULDUR

1. Balik¢1 Derekaya, F., Arasan, N. & Giildiir, C. Develop-
ment of NiFeSi mixed oxide catalysts for CO methanati-
on. Chem. Pap. 76, 841-854 (2022).

Prof. Dr. Metin GURU

1. Cakanyildirim, C. & Gurd, M. (2021). Farkl destekler
ile hazirlanan sentetik Co-Mn-Pt katalizoriiniin NaBH4
hidroliz performansi ve kinetik degerlendirmesi . Gazi
Universitesi Miihendislik Mimarlik Fakultesi Dergisi , 37
(1),423-438 .

2. Giirt, M., Giingor, G., Yilmaz Aydin, D. et al. The inves-
tigation of synthesis parameters, kinetic and flame retar-
dant properties of magnesium fluoroborate. Chem. Pap.
76, 13131320 (2022)

Ocak-Subat-Mart 2022

Prof. Dr. Goksel OZKAN

1. Deniz Lim, Goksel Ozkan, Giilay Ozkan, Ni-B and Zr-
Ni-B in-situ catalytic performance for hydrogen ge-
neration from sodium borohydride, ammonia borane
and their mixtures, International Journal of Hydrogen
Energy, Volume 47, Issue 5, 2022, Pages 3396-3408, ISSN
0360-3199

Prof. Dr. Nurdan SARACOGLU

1. Funda Altunkaynak, Mujgan Okur, Nurdan Saracoglu,-
Controlled release of paroxetine from chitosan/mont-
morillonite composite films, Journal of Drug Delivery
Science and Technology, Volume 68, 2022, 103099, ISSN
1773-2247

Dog. Dr. Miijgan OKUR

1. Funda Altunkaynak, Mujgan Okur, Nurdan Saracoglu,-
Controlled release of paroxetine from chitosan/mont-
morillonite composite films, Journal of Drug Delivery
Science and Technology, Volume 68, 2022, 103099, ISSN
1773-2247

Dr. Ogr. Uyesi Duygu UYSAL

1. Hilal Seda Demirel, Michael Svird, Duygu Uysal, Ozkan
Murat Dogan, Bekir Ziihtii Uysal, Kerstin Forsberg, An-
tisolvent crystallization of battery grade nickel sulpha-
te hydrate in the processing of lateritic ores, Separation
and Purification Technology, Volume 286, 2022, 120473,
ISSN 1383-5866

Ars .Gor. Nida AYVALI

1. Balik¢1 Derekaya, F., Arasan, N. & Giildiir, C. Develop-
ment of NiFeSi mixed oxide catalysts for CO methanati-
on. Chem. Pap. 76, 841-854 (2022).

16 GEBZE TEKNIK UNIVERSITESI
Prof. Dr. Mehmet MELIKOGLU

1. Kirim Y., Sadikoglu H., Melikoglu M. (2022) “Technical
and economic analysis of biogas and solar photovolta-
ic (PV) hybrid renewable energy system for dairy cattle
barns” Renewable Energy, Article in Press.

2. Ay S., Ozdemir M., Melikoglu M. (2021) “Effects of metal
promotion on the performance, catalytic activity, selec-
tivity and deactivation rates of Cu/ZnO/Al203 catalysts
for methanol synthesis” Chemical Engineering Research
and Design, 175, 146-160.

Prof. Dr. Murat OZDEMIR

1. Ay, S., Ozdemir, M. and Melikoglu, M. 2021. Effects of
metal promotion on the performance, catalytic activity,
selectivity and deactivation rates of Cu/ZnO/Al203
catalysts for methanol synthesis. Chemical Enginee-
ring Research and Design, 175: 146-160, DOI 10.1016/j.
cherd.2021.08.039.

Dog. Dr. Rezan DEMIR-CAKAN

1. Sariyer, S., Ghosh, A., Dambasan, S. N., Halim, E. M., El
Rhazi, M., Perrot, H., ... & Demir-Cakan, R. (2022). Aque-
ous Multivalent Charge Storage Mechanism in Aromatic
Diamine-Based Organic Electrodes. ACS Applied Materi-
als & Interfaces.
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2. El Mahdi Halim, Rezan Demir-Cakan, Hubert Per-
rot , Mamia El Rhazi, and Ozlem Sel, “Interfacial charge
storage mechanisms of composite electrodes based on
poly(ortho-phenylenediamine)/carbon nanotubes via
advanced electrogravimetry”, J. Chem. Phys. (in press)
(2022).

3. Deliballi, Z., Demir-Cakan, R., Kiskan, B., & Yagci, Y.
Self-healable and Recyclable Sulfur Rich Poly (vinyl ch-
loride) by S-S Dynamic Bonding+. Macromolecular Che-
mistry and Physics, 2100423.

4. Yesilot, S., Kilig, N., Sariyer, S., Kucukkoylu, S., Kilig, A.,
& Demir-Cakan, R. (2021). A Flame-Retardant and Inso-
luble Inorganic-Organic Hybrid Cathode Material Based
on Polyphosphazene with Pyrene-Tetraone for Lithium
Ion Batteries. ACS Applied Energy Materials, 4(11), 12487-
12498.

5. Dogrusoz, M., DEMIRKAN, M. T., & CAKAN, R. D. (2021).
Investigation of PZT-5H and PZT-8 type piezoelectric ef-
fect on cycling stability on Si-MWCNT containing anode
materials. Turkish Journal of Chemistry, 45(5), 1551-1558.

6. Yesilot, S., Kucukkéyld, S., Mutlu, T.; & Demir-Cakan,
R. (2021). Halogen-Free Polyphosphazene-Based Flame
Retardant Cathode Materials for Li-S Batteries. Energy
Technology, 9(12), 2100563.

7. UNAL, B., & CAKAN, R. D. (2021). Glucosamine derived
hydrothermal carbon electrodes for aqueous electrolyte
energy storage systems. Turkish Journal of Chemistry,
45(6), 1678-1689.

Dog. Dr. Ercan OZDEMIR

1. FO BAYDAROGLU, E OZDEMIR, AG GUREK (2022). Pol-
ypyrrole supported Co-W-B nanoparticles as an efficient
catalyst for improved hydrogen generation from hydroly-
sis of sodium borohydride. International Journal of Hyd-
rogen Energy 47(16), 9643-9652.

Dr. Ogr. Uyesi Hasan SILDIR

1. Sildir H., Aydin E.; (2022). A Mixed-Integer linear prog-
ramming based training and feature selection method
for artificial neural networks using piece-wise linear ap-
proximations, Chemical Engineering Science, 249, 117273.

Ars. Gor. Emrullah ERTURK

1. E. Ertirk, E. Aydin ve H. Sildir , “Tam sayili ve strekli
optimizasyon problemi ile reaksiyon ag modellerinin k-
cultiilmesi”, Konya Mithendislik Bilimleri Dergisi, ¢. 9, ss.
142-156, Ara. 2021.

Ars. Gor. Nurseli GORENER

1.Polat S., Gorener N., Sayan P. (2021) Stiksinik asit varli-
ginda struvit kristalisyonunun incelenmesi, Konya Mii-
hendislik Bilimleri Dergisi, 9, 54-65.

Ars. Gor. Emine Sena KAZAN KAYA

1. Kazan, ES, Bayramoglu, M. Molybdenum compound
cocatalyzed Ni-based anode electrocatalysts for EOR in
alkaline media.Int J Energy Res. 2021.

2. Cigeroglu, Z., Sahin, S. Kazan, E.S. One-pot green
preparation of deep eutectic solvent-assisted ZnO/GO
nanocomposite for cefixime trihydrate photocatalytic
degradation under UV-A irradiation.Biomass Conv. Bio-
ref.2021.
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17. HACETTEPE UNIVERSITESI
Prof. Dr. Ziimriye AKSU

1. Cagatay, S., & Aksu, Z. (2021). Use of different kinds of
wastes for lipase production: Inductive effect of waste
cooking oil on activity. Journal of bioscience and bioen-
gineering, 132(3), 234-240.

Prof. Dr. Nihal AYDOGAN

1. Sengil, S., Aydogan, N., & Bukusoglu, E. (2022). Nano-
particle adsorption induced configurations of nematic
liquid crystal droplets. Journal of Colloid and Interface
Science, 608, 2310-2320.

Prof. Dr. Melek Tijen BOZDEMIR

1. Akdeniz Oktay, B., Bozdemir, M. T., & Ozbas, Z. Y. (2022).
Evaluation of Some Agro-Industrial Wastes as Fermenta-
tion Medium for Pullulan Production by Aureobasidium
pullulans AZ-6. Current Microbiology, 79(3), 1-15.

Prof. Dr. Hiilya Yavuz ERSAN

1. Cihan, N., Orhan, O. Y., & Ersan, H. Y. (2021). Effect of
non-aqueous solvents on kinetics of carbon dioxide ab-
sorption by tBu3P/B (C6F5) 3 frustrated Lewis pairs. Se-
paration and Purification Technology, 258, 118058.

Prof. Dr. Menemse GUMUSDERELIOGLU

1. Senturk, F., Cakmak, S., Kocum, I. C., Gumusdereliog-
lu, M., & Ozturk, G. G. (2022). Effects of radiofrequency
exposure on in vitro blood-brain barrier permeability
in the presence of magnetic nanoparticles. Biochemical
and Biophysical Research Communications, 597, 91-97.

2. Senturk, F., Cakmak, S., Gumusderelioglu, M., & Oz~
turk, G. G. (2022). Hydrolytic instability and low-loading
levels of temozolomide to magnetic PLGA nanoparticles
remain challenging against glioblastoma therapy. Journal
of Drug Delivery Science and Technology, 103101.

3. Fuerkaiti, S. N., Cakmak, A. S., Karaaslan, C., & G-
miusderelioglu, M. (2022). Enhanced osteogenic effect in
reduced BMP-2 doses with siNoggin transfected pre-os-
teoblasts in 3D silk'scaffolds. International journal of
pharmaceutics, 612, 121352.

4. Sarikaya, B., & Giimiisderelioglu, M. (2021). Aligned silk
fibroin/poly-3-hydroxybutyrate nanofibrous scaffolds
seeded with adipose-derived stem cells for tendon tissue
engineering. International Journal of Biological Macro-
molecules, 193, 276-286.

5. Tokak, E. K., Altindal, D. ., Akdere, O. E., & Giimiigde-
relioglu, M. (2021). In-vitro effectiveness of poly-n-alani-
ne reinforced poly (3-hydroxybutyrate) fibrous scaffolds
for skeletal muscle regeneration. Materials Science and
Engineering: C, 131, 112528.

6. Senturk, F., Cakmak, S., Kocum, I. C., Gumusderelioglu,
M., & Ozturk, G. G. (2021). GRGDS-conjugated and cur-
cumin-loaded magnetic polymeric nanoparticles for the
hyperthermia treatment of glioblastoma cells. Colloids
and Surfaces A: Physicochemical and Engineering Aspe-
cts, 622, 126648.

Dog. Dr. Eda CELIK AKDUR

1. Tsogtbaatar, K., Sousa, D. A., Ferreira, D., Tevlek, A.,
Aydin, H. M., Celik, E., & Rodrigues, L. (2022). In vitro se-
lection of DNA aptamers against human osteosarcoma.
Investigational New Drugs, 40(1), 172-181.
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Dog. Dr. Ozge YUKSEL ORHAN

1. Ulus, N., Syed Ali, S. A., Khalifa, O., Orhan, O. Y., & Elka-
mel, A. Optimization of novel nonaqueous hexanol-based
monoethanolamine/methyl diethanolamine solvent for
CO2 absorption. International Journal of Energy Rese-
arch.

Ars. Gor. Dr. Ayse Aslihan GOKALTUN

1. Rey-Bedon, C., Banik, P., Gokaltun, A., Hofheinz, O.,
Yarmush, M. L., Uygun, M. K., & Usta, O. B. (2022). CYP450
drug inducibility in NAFLD via an in vitro hepatic model:
Understanding drug-drug interactions in the fatty liver.
Biomedicine & Pharmacotherapy, 146, 112377.

Dr. Ogr. Uyesi Hande GUNAN YUCEL

1. Demiray, E., Glinan Yiicel, H., Ozkuzueu, H. E., Ertugrul
Karatay, S., Aksu, Z., & Dénmez, G. (2021). Synergistic ef-
fect of CTAB on Reactive Black 5 removal performance of
Candida tropicalis. Bioremediation Journal, 1-11.

18. INONU UNIVERSITESI
Prof. Dr. Sinan YAPICI

1. Oner, M. R., Kanca, A, Ata, O. N, Yapicy, S., & Yaylali, N.
A. (2021). Bipolar membrane electrodialysis for mixed salt
water treatment: Evaluation of parameters on process
performance. Journal of Environmental Chemical Engi-
neering, 9(4), 105750.

Prof. Dr. Hiiseyin KARACA

1. Koyunoglu, C., Karaca, H., & Soyhan, H. S. (2021). Mo-
delling DME production from synthetic gases witha flui-
dized bed reactor: A CFD approach. Fuel, 304, 121331.

Prof. Dr. Ayse SARIMESELI PACACI

1. Abbasov, T., Bilgili, H., & Sarimeseli Pacaci, A. (2021).
Quasi-Newtonian Approach determination of velocity
profile for the fully developed axial power law fluid flow
in concentric annuli. Asia-Pacific Journal of Chemical
Engineering, 16(6), €2710.

Prof. Dr. Canan AKMIL BASAR

1. Turan, S., Akmil Basar, C.; & Onal, Y. (2021). Utilization
of activated carbons produced from some natural mate-
rials in the purification of used frying oil. Journal of Food
Processing and Preservation, 45(12), e16039.

2. Kiigiik, 1., Yunus, O. N. A. L., & BASAR, C. B. A. (2021).
The activated carbon from walnut shell using CO2 and
methylene blue removal. Dicle Universitesi Mithendislik
Fakiltesi Miihendislik Dergisi, 12(2), 297-308.

3. ASLAN, M. A, Yunus, O. N. A. L., Akbulut, Y., & BASAR,
C. A. (2021). INVESTIGATION OF DRYING KINETICS OF
APRICOTS IN DIFFERENT ENVIRONMENTS. inéni Uni-
versitesi Saglik Hizmetleri Meslek Yiiksek Okulu Dergisi,
9(2), 385-401.

Prof. Dr. Cigdem SARICI OZDEMIR

1. Onay, M., & SARICI OZDEMIR, G. I. G. D. E. M. (2021).
Applications of dye adsorption in fixed bed column and
modeling studies. DESALINATION AND WATER TREAT-
MENT, 222.

Prof. Dr. Nizamettin DEMiRKIRAN

1. Demirkiran, N., & Tanaydin, M. K. (2021). Recovery of Cu
(IT) by Acorga M5640 After Leaching of Malachite Ore in
Perchloric Acid Solutions. Journal of Sustainable Metal-
lurgy, 7(2), 495-505.

2. Demirkiran, N., Senel, M., & TURHAN OZDEMIR, G. U.
L. 1. S. T. A. N. (2021). Optimization by response surfa-
ce method of dissolution of metallic zinc obtained from
waste Zinc-Carbon batteries in nitric acid solutions. Re-
vista de metalurgia, 57(2).

3. Demirkiran, N., & Senel, M. (2021). Dissolution kinetics
of metallic zinc obtained from spent zinc-carbon batte-
ries in nitric acid solutions. Environmental Progress &
Sustainable Energy, 40(3), €13553.

4. Tanaydin, M. K., Bakici Tanaydin, Z., & Demirkiran, N.
(2021). Determination of Optimum Process Conditions by
Central Composite Design Method and Examination of
Leaching Kinetics of Smithsonite Ore Using Nitric Acid
Solution. Journal of Sustainable Metallurgy, 7(1), 178-191.

Dog. Dr. Yunus ONAL

1. Karaca Acarti, I, & Onal, Y. (2021). St. John’s Wort (Hy-
pericum Perforatum L) Flower Based Carbon/Graphene
Quantum Dot Structure Production And Characteriza-
tion For Bioimaging And Drug Delivery Systems.

2. Aslan, M., Onal, Y., Akbulut, Y. & Akmil Basar, C. (2021).
INVESTIGATION OF DRYING KINETICS OF APRICOTS IN
DIFFERENT ENVIRONMENTS. in6nii Universitesi Saglk
Hizmetleri Meslek Yiiksek Okulu Dergisi, 9 (2), 385-401.

3. KUQUK, 1, & Yunus, O. N. A. L. (2021). Synthesis, Cha-
racterization, and Adsorption Properties of Highly Mic-
roporous_Structured Activated Carbon. Journal of the
Turkish Chemical Society Section A: Chemistry, 8(3), 821-
834.

4, Kiiciik, I., Yunus, O. N. A. L., & BASAR, C. B. A. (2021).
The activated carbon from walnut shell using CO2 and
methylene blue removal. Dicle Universitesi Mithendislik
Fakiiltesi Miihendislik Dergisi, 12(2), 297-308.

5. Kir, S., Dehri, 1., Onal, Y., & Esen, R. (2021). Graphene
quantum dots prepared from dried lemon leaves and
microcrystalline mosaic structure. Luminescence, 36(6),
1365-1376.

6. Turan, S., Akmil Basar, C:, & Onal, Y. (2021). Utilization
of activated carbons produced from some natural mate-
rials in the purification of used frying oil. Journal of Food
Processing and Preservation, 45, €16039.

7. Gegkil, T., Onal, Y. & ince, C. B. (2021). Atik PET ile Mo-
difiye Edilmis Bitumli Sicak Karigimlarin Nem Direnci.
Politeknik Dergisi, 24 (2), 461-471.

19. ISTANBUL SAGLIK VE TEKNOLOJI UNIVERSITESI

Dr. Ogr. Uyesi Gamze OZGUL ARTUC

1. Artug Ozgiil G.; Karapmar B.; Ozdemir M.; Bulut M.,
‘Synthesis, characterization, and determination of pho-
tophysicochemical properties of peripheral and nonpe-
ripheral tetra-7-oxy-3,4 dimethylcoumarin substituted
zinc, indium phthalocyanines’, Applied Organometallic
Chemistry (2021) 35: e6061.

2. Ozdemir M.; Artug Ozgiil G.; Akkurt B.; Yal¢in B.; Sa-
lan U.; Durmusg D.; Bulut M., ‘Synthesis, characterization,
photophysics, and photochemistry of peripherally subs-
tituted tetrakis (quinolinylethylenephenoxy)-substitu-
ted zinc(Il) phthalocyanines’, New Journal of Chemistry
(2021) 45:9912-9921
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3. Ozdemir M.; Artug Ozgiil G.; Giiler M. E.; Yalgin B.; Sa-
lan U.; Bozali K.; Gorgili O. A.; Bulut M., ‘Synthesis Be-
aring Silazane Group for Colorectal Cancer’, Dyes and
Pigments (2021) 196(3):109832.

20. ISTANBUL TEKNIK UNIVERSITESI
Prof. Dr. Fatma Seniha GUNER

1. Banu Kocaaga, F. Seniha Guner, Ozge Kurkcuoglu, Mo-
lecular dynamics simulations can predict the optimum
drug loading amount in pectin hydrogels for controlled
release, Materials Today Communications, Volume 31,
2022, 103268, ISSN 2352-4928

2. Girginer Ozunlu B, Guner FS. An Industrial Case for
Polypropylene Nanocomposite Foams: Lightweight,
Soundproof Exterior Automotive Parts. Polymers. 2022;
14(6):11923.

3. Kocaaga B, Kurkcuoglu O, Tatlier M, Dinler-Doganay G,
Batirel S, Giiner FS. Pectin-Zeolite-Based Wound Dres-
sings with Controlled Albumin Release. Polymers. 2022;
14(3):460.

Prof. Dr. Fatog Yiiksel GUVENILIiR

1. Cansu Ulker Turan, Yuksel Guvenilir, Electrospun
poly(n-pentadecalactone-co-g-caprolactone)/gelatin/
chitosan ternary nanofibers with antibacterial activity
for treatment of skin infections, European Journal of
Pharmaceutical Sciences, Volume 170, 2022, 106113, ISSN
0928-0987

Prof. Dr. Hanzade ACMA

1. Sozer, M., Haykiri-Acma, H., and Yaman, S. (May 13,
2021). “Prediction of Calorific Value of Coal by Multiline-
ar Regression and Analysis of Variance.” ASME. J. Energy
Resour. Technol. January 2022; 144(1): 012103.

2. Aydemir, S. O., Haykiri-Acma, H., and Yaman, S. (Feb-
ruary 22, 2022). “Evaluation of Synergy Between Lignite
and Carbonized Biomass During Co-Combustion.” ASME.
J. Energy Resour. Technol. May 2022; 144(5): 052302.

Prof. Dr. Omer SAHIN

1. Ekinci, A., Sahin, O. & Horoz, S. Kinetics of catalytic
hydrolysis of NaBH4 solution: Ni-La-B catalyst. J Aust Ce-
ram Soc 58, 113-121.(2022).

2. Dilek Kilinc, Omer Sahin, Development of highly ef-
ficient and reusable Ruthenium complex catalyst for
hydrogen evolution, International Journal of Hydrogen
Energy, Volume 47, Issue 6, 2022, Pages 3876-3885, ISSN
0360-3199

3. Nasrettin Genli, Sinan Kutluay, Orhan Baytar & Omer
Sahin (2022) Preparation and characterization of activa-
ted carbon from hydrochar by hydrothermal carboniza-
tion of chickpea stem: an application in methylene blue
removal by RSM optimization, International Journal of
Phytoremediation, 24:1, 88-100

Prof. Dr. Serdar YAMAN

1. Sozer, M., Haykiri-Acma, H., and Yaman, S. (May 13,
2021). “Prediction of Calorific Value of Coal by Multiline-
ar Regression and Analysis of Variance.” ASME. J. Energy
Resour. Technol. January 2022; 144(1): 012103.

2. Aydemir, S. O., Haykiri-Acma, H., and Yaman, S. (Feb-
ruary 22, 2022). “Evaluation of Synergy Between Lignite
and Carbonized Biomass During Co-Combustion.” ASME.
J. Energy Resour. Technol. May 2022; 144(5): 052302
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Prof. Dr. Serife Birgiill ERSOLMAZ

1. Marcel Balgik, S. Birgiil Tantekin-Ersolmaz, Ingo Pin-
nau, M. Goktug Ahunbay, CO2/CH4 mixed-gas separa-
tion in PIM-1 at high pressures: Bridging atomistic si-
mulations with process modeling, Journal of Membrane
Science, Volume 640, 2021, 119838, ISSN 0376-7388

2. Aysa Giivensoy-Morkoyun, Siier Kirkli-Kocaoglu,
Cansu Yildirim, Sadiye Velioglu, H. Enis Karahan, Ta-
e-Hyun Bae, $. Birgiil Tantekin-Ersolmaz, Carbon nano-
tubes integrated into polyamide membranes by support
pre-infiltration improve the desalination performance,
Carbon, Volume 185, 2021, Pages 546-557, ISSN 0008~
6223

Doc. Dr. Alper SARIOGLAN

1. Turan, AZ, Atag, O, Kurucu, OA, Ersoz, A, Sarioglan, A,
Okutan, H. Kinetic modeling of fischer-tropsch-to-ole-
fins process via advanced optimization. Int J Chem Kinet.
2022;54: 3- 15.

Dog. Dr. Ayse Ozge KURKCUOGLU LEVITAS

1. Banu Kocaaga, F. Seniha Guner, Ozge Kurkcuoglu, Mo-
lecular dynamics simulations can predict the optimum
drug loading amount in pectin hydrogels for controlled
release, Materials Today Communications, Volume 31,
2022,103268, ISSN 2352-4928

2. Merve Yuce, Zehra Sarica, Beril Ates & Ozge Kurkcu-
oglu (2022) Exploring species-specific .inhibitors with
multiple target sites on S. aureus pyruvate kinase using a
computational workflow, Journal of Biomolecular Struc-
ture and Dynamics

3. Kocaaga B, Kurkcuoglu O, Tatlier M, Dinler-Doganay G,
Batirel S, Giuiner FS. Pectin-Zeolite-Based Wound Dres-
sings with Controlled Albumin Release. Polymers. 2022;
14(3):460.

4. Metehan Celebi, Tugce Inan, Ozge Kurkcuoglu, Ebru
Demet Akten, Potential allosteric sites captured in gl-
ycolytic enzymes via residue-based network models:
Phosphofructokinase, glyceraldehyde-3-phosphate
dehydrogenase and pyruvate kinase, Biophysical Che-
mistry, Volume 280, 2022, 106701, ISSN 0301-4622

Dog. Dr. Nil OZBEK

17A. Hemmatifar; J. S. Kang, N. Ozbek, K.-J. Tan, T. A. Hat-
ton, ChemSusChem 2022, 15, €202102533.

2. Kyle M. Diederichsen, Yayuan Liu, Nil Ozbek, Hyowon
Seo, T. Alan Hatton, Toward solvent-free continu-
ous-flow electrochemically mediated carbon capture
with high-concentration liquid quinone chemistry, Joule,
Volume 6, Issue 1, 2022, Pages 221-239, ISSN 2542-4351

21. ISTANBUL CERRAHPASA UNIVERSITESI
Prof. Dr. Ali DURMUS

1. Sarul, D. S., Arslan, D., Vatansever, E., Kahraman, Y.,
Durmus, A. et al. (2022). Effect of Mixing Strategy on the
Structure-Properties of the PLA/PBAT Blends Incorpo-
rated with CNC. Journal of Renewable Materials, 10(1),
149-164.

Prof. Dr. Selva CAVUS

1. Dilek, A., Sevgili, L.M. & Cavus, S. The Use of Poly(dode-
cyl methacrylate-co-N-isopropylacrylamide) Gel for the
Separation of Limonene+Linalool Mixture. J Polym Res
29, 74 (2022).
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Prof. Dr. Lutfullah Muhammed SEVGILi

1. Dilek, A., Sevgili, L.M. & Cavus, S. The Use of Poly(dode-
cyl methacrylate-co-N-isopropylacrylamide) Gel for the
Separation of Limonene+Linalool Mixture. J Polym Res
29,74 (2022).

Prof. Dr. Mehmet BiLGIN

1. Kurtulbas, E., Sahin, S., Bilgin, M. et al. Preparation of
chromium fumarate metal-organic frameworks for re-
moval of pharmaceutical compounds from water. Korean
J. Chem. Eng. 39, 638-645 (2022).

Prof. Dr. Selin SAHIN SEVGILI

1. Toprakei, G, Topraket, I, Sahin, S. Highly clean recovery
of natural antioxidants from lemon peels: Lactic acid-ba~
sed automatic solvent extraction. Phytochemical Analy-
sis. 2022; 1- 10

2. Tolga Tasc1, Giirkan Kigiikyildiz, Selin Hepyalgin, Zey-
nep Cigeroglu, Selin Sahin, Yasser Vasseghian, Boron re-
moval from aqueous solutions by chitosan/funetionali-
zed-SWCNT-COOH: Development of optimization study
using response surface:methodology and simulated an-
nealing, Chemosphere, Volume 288, Part 2, 2022, 132554,
ISSN 0045-6535,

3. Albarri, R., Sahin, S. Monitoring the recovery of bioa-
ctive molecules from Moringa oleifera leaves: microwave
treatment vs ultrasound treatment. Biomass Conv. Bio-
ref. (2022).

4. Kurtulbas, E., Sahin, S., Bilgin, M. et al. Preparation of
chromium fumarate metal-organic frameworks for re-
moval of pharmaceutical compounds from water. Korean
J. Chem. Eng. 39, 638-645 (2022).

Dog¢. Dr. Nevra ERCAN

1. TOXIC EFFECTS OF ESTER BASED POLYMERS ON
DAPHNIA MAGNA: A LABORATORY MICROCOSM
STUDY, Carpathian Journal of Earth and Environmental
Sciences, February 2022, Vol. 17, No. 1, p. 35 - 47S6nmez
V. Z.,ErcanN., Sivri N.

2. Nevra Ercan, Ciler Kocyigit, Ali Durmus, Ahmet Kas-
goz, Cyclic olefin copolymer (COC)-metal organic fra-
mework (MOF) mixed matrix membranes (MMMs) for
H2/CO2 separation, Journal of Natural Gas Science and
Engineering, Volume 95, 2021, 104155, ISSN 1875-5100,

3. Nevra Ercan, Eylem Korkmaz, Structural, thermal,
mechanical and viscoelastic properties of ethylene vinyl
acetate (EVA)/olefin block copolymer (OBC) blends, Ma-
terials Today Communications, Volume 28, 2021, 102634,
ISSN 2352-4928,

Ars. Gor. Ayga ERGUN

1. Merve OKUTAN, Humeyra MERT, Filiz BORAN, Ayca
ERGUN, Hiiseyin DELIGOZ, Synthesis of a novel fluo-
rinated graphene oxide hybrid material based on pol-
y(2,3,4,5,6-pentafluorostyrene) and its use as a filler for
thermoplastic polyurethane film, Colloids and Surfaces
A: Physicochemical and Engineering Aspects, Volume
640, 2022, 128504, ISSN 0927-7757

Ars. Gor. Sibel CELiK

1. Sibel Celik, Mehmet Koray Gok, Kamber Demir, Serhat
Pabuccuoglu, Saadet (")zgiimﬁs, Relationship between
phosphorylamine-modification and molecular weight on
transfection efficiency of chitosan, Carbohydrate Poly-
mers, Volume 277, 2022, 118870, ISSN 0144-8617,
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Ars. Gor. Ebru KURTULBAS SAHIN

1. Kurtulbas, E. (2022). Prediction of mass transfer and
kinetic behavior during the extraction of high added-va-
lue products from sour cherry (Prunus cerasus L.) peels.
Journal of Food Processing and Preservation, 46, €16401.

2. Kurtulbas, E., Sahin, S., Bilgin, M. et al. Preparation of
chromium fumarate metal-organic frameworks for re-
moval of pharmaceutical compounds from water. Korean
J. Chem. Eng. 39, 638-645 (2022).

Ars. Gor. Dr. Melisa LALIKOGLU

1. Melisa Lalikoglu, Intensification of formic acid from di-
lute aqueous solutions using menthol based hydrophobic
deep eutectic solvents, Journal of the Indian Chemical
Society, Volume 99, Issue 1, 2022, 100303, ISSN 0019~
4522,

Ars. Gor. irem TOPRAKCI YUKSEL

1. Toprakgei, G, Topraket, I, Sahin, S. Highly clean recovery
of natural antioxidants from lemon peels: Lactic acid-ba-
sed automatic solvent extraction. Phytochemical Analy-
sis. 2022; 1- 10.

Ars. Gor. Ozge DEMIR

1. Demir, O., Gok, A. & Kirbaslar, S.1. Optimization of pro-
tocatechuic acid adsorption onto weak basic anion exc-
hange resins: kinetic, mass transfer, isotherm, and ther-
modynamic study. Biomass Conv. Bioref. (2022)

22, iZMIR YUKSEK TEKNOLOJI ENSTITUSU
Prof. Dr. Sacide ALSOY ALTINKAYA

1. Elif Gungormus, Sacide Alsoy Altinkaya, Facile fabrica-
tion of Anti-biofouling polyaniline ultrafiltration memb-
rane by green citric acid doping process, Separation and
Purification Technology, Volume 279, 2021, 119756, ISSN
1383-5866

Prof. Dr. Aysun SOFUOGLU

1. Aysegul Yagmur Goren, Arzu Yucel, Sait C. Sofuoglu,
Aysun Sofuoglu, Phytoremediation of olive mill wastewa-
ter with Vetiveria zizanioides (L.) Nash and Cyperus al-
ternifolius L., Environmental Technology & Innovation,
Volume 24, 2021, 102071, ISSN 2352-1864

Dog. Dr. Ashi Yiiksel OZSEN

1. Ceren Orak, Ash Yiiksel, Comparison of photocatalytic
performances_of solar-driven hybrid catalysts for hyd-
rogen energy evolution from 1,8-Diazabicyclo[5.4.0Jun-
dec-7-ene (DBU) solution, International Journal of Hyd-
rogen Energy, Volume 47, Issue 14, 2022, Pages 8841-8857,
ISSN 0360-3199

Dog. Dr. Abhishek DUTTA

1. Tsegahun Mekonnen Zewdie et al 2021 Mater. Res. Exp-
ress 8 115201

23. KOCAELI UNIVERSITESI
Prof. Dr. AYSE AYTAC

1. Bedriye Ucpinar Durmaz, Ayse Aytac, Investigation of
the mechanical, thermal, morphological and rheological
properties of bio-based polyamidell/poly(lactic acid)
blend reinforced with short carbon fiber, Materials To-
day Communications, Volume 30, 2022, 103030, ISSN
2352-4928
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Dog. Dr. OGUZHAN iLGEN

1. figen, O. “Study on Kinetics and Reaction Parameters
of Biodiesel Production from Sunflower Oil and Methanol
Using Zinc Oxide Supported Calcium Oxide”, Periodica
Polytechnica Chemical Engineering, 66(2), pp. 261-268,
2022.

24. MARMARA UNIVERSITESI
Prof. Dr. At1f KOCA

1.Demir, F., Yenilmez, HY., Koca, A. et al. Synthesis, ele-
ctrochemistry, and electrocatalytic activity of thiazo-
le-substituted phthalocyanine complexes. J Solid State
Electrochem 26, 761-772 (2022).

2. Ayk Beduoglu, Ozlem Budak, Altug Mert Sevim, Atif
Koca, Zehra Altuntas Bayir, Double-decker lutetium pht-
halocyanine functionalized with 4-phenylthiazol-2-thiol
moieties: Synthesis, characterization, electrochemistry,
spectroelectrochemistry and electrochromism, Poly-
hedron, Volume 209, 2021, 115479, ISSN 0277-5387

3. Yilmaz, S., Kuyumeu, OK,, Bayazit, $.S. et al. Enhanced
photoelectrochemical activity of magnetically modified
TiO2 prepared by a simple ex-situroute. J Solid State Ele~
ctrochem 26, 245-255 (2022).

4. Douaa AlMarzouq, Shereen A. Majeed, Ozlem Budak,
Atif Koca, Manganese phthalocyanine and its graphene
quantum dot conjugate; Synthesis, characterization ele-
ctrochemistry, spectroelectrochemistry, electropolyme-
rization, and electrochromism, Inorganica Chimica Acta,
Volume 527, 2021, 120558, ISSN 0020-1693

5. Ozlem Uguz, Ozlem Budak, Atif Koca, Simultaneous
electrodeposition of electrochemically reduced graphe-
ne oxide-binary metal chalcogenide composites to en-
hance photoelectrochemical performance, International
Journal of Hydrogen Energy, Volume 46, Issue 71, 2021,
Pages 35290-35301, ISSN 0360-3199

Prof. Dr. Mehmet Sayip EROGLU

1. Zahra Eskandari, Fatemeh Bahadori, Vildan Betul Yeni-
gun, Mutlu Demiray, Mehmet Sayip Eroglu, Abdurrahim
Kocyigit, Ebru Toksoy Oner, Levan enhanced the NF-oB
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