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EDITOR NOTU
CARBONO6' nin Mayis - Haziran 2. sayisinda; gelecekte
ylzlesmekten korktugumuz, endise verici gerceklere yer verdik.
Gelecegin aydinlik yuzi olan geng yazarlarimiz ve tim dergi

ekibimiz, bu Ulkede ve dinyada yasayan duyarli insanlar sayesinde
' . Ongorulen karanlik senaryolarin ve kuresel 1sinmanin seyrini

5 dikkatlice okuyacaginiz bu sayimizi elinizden biraktiginizda bir
‘ Q seyleri degistirmek icin adim atmaniz en bilytk hedeflerimizden.

Blyik bir emek ve ekip calismasl urind olan CARBONOSG,
yayimlanma tarihi olan 1 Mayisa da dikkat cekerek "emek" kavraminin onemini ve

emegin her alanda kalkinmanin ilk kurall oldugunu KMO 6grenci komisyonunun
calismalari ile hatirlatiyor.

Keyifli okumalar.

EdaKUCUK

EDITOR'SNOTE

In the 2nd issue of CARBONOG; we have included alarming facts about the |

future that we fear to face. Thanks to our young writers who are the bright faces of the
future, our entire magazine team, and the responsive people living in this country and
the world, we can change the course of the predicted dark scenarios and the global
warming! In order to change this pessimistic picture, it is one of our biggest goals to
take steps to change things when you leave this issue after reading it carefully.

e

degistirebiliriz! Gizilen bu karamsar tabloyu degistirebilmek adina *

CARBONO6, a product of great effort and teamwork, takes attention to the

publication date of May 1, and reminds the importance of the concept of "labor" and
that labor isthe first rule of development in every field.

Pleasant readings.

EdaKUCUK
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GELECEK ICIN SURDURULEBILIRLIK

ALEYNA YILDIRIM-ANKARA UNiVERSITESi-3. SINIF OGRENCISI

Siirdiiriilebilirlik, ekonomik gelismelerle cevrenin korunmasini amaclayan bir sistemdir. Mevcut
kaynaklarin, dogaya zarar verilmeden ve gelecek nesillerin temiz bir ¢evrede refah igerisinde yasama
hakkini ihlal etmeden kullanilmasi siirdiiriilebilirligin temel hedefidir.

insanlik tarihine 6nemli etkisi olan Endiistri

Devrimi sonrasi artan dretim, bircok cevre
baslangicini olusturmustur.
Sanayilesmeyle birlikte gelismekte olan bir tlkede
nifusun
arttirmaktadir. Enerji tretiminde fosil yakitlarin
(komtr, petrol, dogal gaz) kullanimi, karbon

salinimina neden olan baslica etmendir. Sera gazi

sorununun

hizla artis1  enerji talebini de

emisyonlarinin artmasiyla meydana gelen iklim
degisikligi ve cevre sorunlarinin gézlemlenmesiyle
stirdirilebilir  kalkinma  hedeflerinin  6nemi
anlasilmigtir. Siirdirilebilir kalkinma kapsaminda,
fosil yakit enerji cevriminin ya da elektrik
kullaniminin verimliliginin

diisiik

iyilestirilmesine ve

karbonlu enerji kaynaklarinin
gelistirilmesine odaklanilmaktadair.

Paris Anlagmasi, endistriyellesme dncesi doneme
sicaklik
oldugunca 2°Cnin altinda tutulmas: amacindadir
[1]. Ulkemizde potansiyeli en yiiksek yenilenebilir

enerji kaynagi, riizgar enerjisidir [2]. Devaminda

kiyasla  ktresel artisinin  mimkin

glines enerjisi, jeotermal enerji ve hidroelektrik
enerji gelmektedir. yakitlarin
yerini yenilenebilir enerjiye
donustirilmesinin gerekliligi yetkin cevrelerce
ilkelerin  ihtiyag
teknolojik destek
kiresel

uretimleri Fosil

zamanla

savunulmaktadir.
bolgelerine
saglamalari

Geligmis
ekonomik ve
durumunda 1sinmayla

micadelede biytik bir ivme kazanilacaktir.

SU KITLIGINA DUR DEMEK ADINA;

Stphesiz oksijenden sonraki yasam kaynagimiz
sudur. Canlilarin tim formlar1 igin gerekli bir
bilesim olmasi ve ¢ok cgesitli alanlarda kullanim
yerinin bulunmasi nedeniyle su kaynaklarinin
sirdirilebilirligi onemlidir. Kiresel
1sinma sonucunda meydana gelen kuraklik ve
¢ollesme,
neden olmaktadir. Ulkemizin de iginde bulundugu
Akdeniz

olumsuz

oldukca

temiz su kaynaklarinin azalmasina

havzasi, kiiresel 1sinmadan en ¢ok
bolgelerden biridir.
su eksikligi
bulunan alanlarda yasamaktadir [3]. Temiz suya
herkesin esit sartlarda ulagamamas: biyik bir
sorundur. 2050 yilina kadar her dort insandan en
az birinin,

etkilenen

Ginimizde 2,391 milyar insan

stk sik yasanan su sikintisindan
etkilenecegi [4]. Rakamlarla
kolayca ifade edilse de su kithig1 yadsinamaz bir
gercektir. Cevre kirliligi ac¢isindan distan gelen

ongorilmektedir

olumsuz etkilere en agik dogal kaynak sudur. Tim
bu olumsuzluklarin yaninda evsel ve endustriyel
artiklarin herhangi bir temizleme isleminden
gecirilmeksizin su kaynaklarina salinmasiyla
yetersiz olan su kaynaklar1 daha da tahrip
olmaktadir. Maalesef ki insan faaliyetleri sonucu
meydana gelen su kirliligi ve kitligindan sucul
ekosistem de Kitlik
hayvan cgesitliliginde ve bitki tiirlerinde azalmalar

gozlemlenmektedir.

etkilenmektedir. sonucu

ormanlik ve sulak alanlar1 korumak, bilinc¢li su tiketimini benimsemek, aritma teknolojilerini kullanmak,
atiklarin kontrolli imhasini saglamak goéz ardi edilemeyecek kadar degerli adimlardir.

insanligin ortak kaygisi olan iklim degisikligi, ekolojik sistemlerin yani sira sosyo-kiiltiirel ve ekonomik
sistemleri de etkileyen ¢ok boyutlu bir sorundur. Esitligin olmadig1 yasam standartlari, insanlarin refah
seviyesini ve psikolojisini kotl etkileyen unsurlardan biridir. Cevre sorunlarinin ve gelecek kaygisinin
giderek artmas: karsisinda ¢evreye duyarli politika ve stratejilerin hayata gecirilmesinin 6nemi giderek

artmaktadir.

Gelecege her zaman iimitle bakilmali ve sonraki nesillere daha yesil, daha temis bir cevre
burakabilmek icin simdinin diinyvast aydimnlatiimalidur.

KAYNAKCA
[1] Paris Anlasmasi: http: / /www.mfa.gov.tr /paris-anlasmasi.tr.mfaErigim Tarihi: 01.04.2021

[2] Tiirkes M, “IKLIM DEGISIKLIGI: TURKIVE - iKLIM DEGISIKLIGI GERGEVE SOZLESMESI ILISKILERI VE IKLIM DEGISIKLIGI POLITIKALARI", Devlet Meteoroloji Isleri Genel

Midurlugi, PK 401, Ankara ;
[3] World'Seareity Clock, https: / /worldwater.io /Erigim Tarihi: 03.04.2021

[4] GUMRUKQUOGLU, MahnazgBastiirk, O; Yiiksek, M(2008). “Siirdiiriilebilir 8t Yonetiminde Nehir Kirliligi Uzerine Bir Galisma”, TMMOB 2. Su Politikalar1 Kongresi. Ankara. 20-22

Mart 2008. 521-529.


Eda Küçük
1


Increasing production after the Industrial
Revolution, which had a significant impact on
human history, was the beginning of many
environmental problems. With industrialization,
the rapid
developing country increases the energy demand.
The use of fossil fuels (coal, oil, natural gas) in
energy production is the main factor causing
carbon emissions. By observing the climate
change and environmental problems caused by
the increase in greenhouse gas emissions, the
importance of sustainable development goals has
been understood. Within the scope of sustainable
development, the focus is on improving the
efficiency of the fossil fuel energy cycle or
electricity use and developing low-carbon energy
resources. The Paris Agreement aims to keep the
global temperature increase below 2 °C as much
as possible compared to the pre-industrial period
[1]. The most potential loaded renewable energy
resource in our country is wind energy [2]. It is
followed by solar energy, geothermal energy, and
hydroelectric energy productions. The necessity
of transforming fossil fuels into renewable energy
over time is strongly defended. In case developed
countries provide economic and technological
support to the regions in need, a great
momentum will be gained in the fight against
global warming.

increase of the population in a

TO SAY STOP TO WATER SHORTAGE;

Undoubtedly, our next source of life after
oxygen is water. The sustainability of water
resources is very important because it is a
necessary composite for all forms of living things,
and it has a wide range of uses. Drought and
desertification resulting from global warming
cause a decrease in clean water resources. The
Mediterranean basin, including our country, is
one of the regions most adversely affected by
global warming. Today, 2,391 billion people live in
areas with water deficiency [3]. It is a big problem
that not everyone can access clean water under
equal conditions. It is predicted that by 2050, at
least one out of every four people will be affected
by frequent water shortages [4]. Even though it is
easily expressed in numbers, water scarcity is an
undeniable fact. In terms of environmental
pollution, the most vulnerable natural resource to
external negative effects is water. In addition to
all these negativities, inadequate water resources
are further destroyed by the release of domestic
and industrial wastes to water resources without
any cleaning process. Unfortunately, the aquatic
ecosystem is also affected by water pollution and
scarcity caused by human activities. As a result of
water scarcity, decreases in animal diversity and
plant species are observed.

Protecting forests and wetlands, adopting conscious water consumption, using treatment technologies,
and ensuring the controlled disposal of wastes are very valuable steps that cannot be ignored.

Climate change, which is a common concern of humanity, is a multidimensional problem that affects
socio-cultural and economic systems as well as ecological systems. Unequal living standards are one of
the factors that adversely affect people's welfare and psychology. In the face of increasing

environmental problems and future concerns, the importance of implementing environmentally sensitive

policies and strategies is increasing.

‘The future should always be looked at with hope and the world of the present sho.
enlightened in order to leave a greener and cleaner environmen

the t gene

RESOURCES

[1] Paris Anlagmasi: http://www.mfa.gov.tr/paris-anlasmasi.tr.mfa Accessed On: 01.04.2021
[2] Tiirkes M, “IKLIM DEGISIKLIGI: TURKIYE - iKLIM DEGISIKLIGI GERGEVE SOZLESMESI ILISK

PK 401, Ankara
[3] World Scarcity Clock, https://worldwater.io/Accessed On: 03.04.2021

[4] GUMRUKGUOGLU, Mahnaz; Bastiirk, O;Yiksek, M (2008). “Siirdiiriilebilir Suyénetiminde Nel

2008. 521-529.
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Enerji ihtiyact tim diinyada oldugu gibi
ilkemizde de artarak devam etmektedir.
Ulkemizde bu ihtiyacin ¢ogu petrolden
saglaniyor ve c¢ogu motorlu araglar tarafindan
harcaniyor. Diinya petrol rezervlerinin cogu hizla
tikenmektedir. Hava Kkirliliine de sebep olan
egzoz dumani gibi sebepler arastirmacilari
alternatif yakit arayigina itmistir. Giliniimiizde
swvilagtirilmig petrol gazi ve dogalgaz yaygin

Yenilenebilir
Enerji
Kaynaklar1

Yenilenemez
Enerji
Kaynaklar1

P Giines Enerjisi

P Riizgar Enerjisi

P Jeotermal Enerjisi
P Hidroelektrik

P Kémiir Enerjisi
P Petrol Enerjisi

P Dogalgaz Enerjisi

olarak kullanihyor. Gazlar; yakit karisimini
olusturmasi, dagitimi, ateslenmesi, yanmanin
kontroliine en az zorluk gdstermeleri sebebiyle
tercih edilirler. Yaygin olarak kullanilmayan
alternatif yakitlar ise alkol, hidrojen ve bitkisel
yagdan olusur

P Biyoenerji

P Niikleer Enerji
P Okyanus Enerjisi

Arabanizi o kadar temiz yanan bir yakitla calistirabilseydiniz ve emisyonlar sadece su buharindan
olussaydi; bunu hemen yapardiniz, degil mi? Yapabileceginiz tescillendi! Otomobil tireticileri, otomobillerimize
yakit saglamak icin benzin yerine hidrojen kullanmamizi saglayacak teknolojinin zirvesindeler. Hidrojen, hali
hazirda mevcuttur ve benzin gibi petrol bazli yakitlara gére daha az gevresel dezavantaja sahiptir. Teknoloji
baslangi¢c asamasinda olsa da, araba yakit1 olarak hidrojen gelistirmenin iki yolu vardir: icten yanmali motor
uygulamalar1 ve yakit hiicreli araglar icin talep tizerine hidrojen. Téim hidrojen teknolojileri, arabalara giic
saglamak i¢in benzinle ayni prensipte ¢alisir. Benzin ve hidrojen gibi yakitlar kimyasal enerji icerir. Bu enerji
kimyasal bir reaksiyon olusturarak serbest birakilabilir. Benzinli veya hidrojenle calisan bir motor s6z konusu
oldugunda, bu kimyasal reaksiyon yanma veya yakit1 yakmadir. Yakit hticreli bir aracta hidrojen, yakiti1 oksijen
ile birlestirilir. Hidrojen veya benzinle ¢alisan bir motordaki yanma mekanik enerjiye dontstirtlirken; yakit
hiicreli bir aragta, hidrojen ve oksijenden gelen kimyasal enerji elektrik enerjisine donustirilir.

Abdelfettah ERBAI- Ankara Universitesi 1. Sinif Ogrencisi

SUYLA CALISAN BIR ARABA OLABILIR Mi?

Duygu AYDIN - Ankara Universitesi Hazirlik Sinifi Ogrencisi

l ) Oadiid I ovie ' Wikrgen

[Vopesd ) 4 nas | amum | Konvansiyonel yakit ve yakit sistemlerine
R m‘:‘””“ - - bagli motor teknolojilerinin gliniimiiz yakit
| Hwads aocurans aas, (% bacin) varliklar1 ve ihtiya¢ duyulan sec¢imlerle uzun bir

stire ayakta kalamadigi goriilmektedir. Bir siire
sonra rekabet ve calismalarin devam etmesi ile
maliyetlerin daha da diisecegi otomobil ve yakit
N hiicresi treticileri tarafindan garanti

0" (31 TNTAS) 2 17 | edilmektedir.
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Hidrojen uzun siiredir binek araclarin gelecegi olarak lanse ediliyor. Bir yakit istasyonundan basitce
basin¢h hidrojenle calisan hidrojen yakit hiicreli elektrikli ara¢ (FCEV), egzozundan sifir karbon
emisyonu uretir. Fosil yakit esdegeri kadar hizli doldurulabilir ve benzine benzer bir siiriis mesafesi
sunar. 2019 itibariyle, belirli pazarlarda halka agik Gi¢ hidrojen otomobili modeli bulunmaktadir: Toyota
Mirai, diinyanin ilk seri tretilen 6zel yakit hiicreli elektrikli araci, Hyundai Nexo ve Honda Clarity.
Bunlara ek olarak birkag sirket daha hidrojen arabalar: gelistirmek i¢in calistyor.

Kaynakca
https:/ /motordestek.com /hidrojenli-araclar-nasil-calisir-hidrojen-yakiti/ . Erisim tarihi: 29.01.2021

Oral, E., & Cigek, V. (2005). HIDROJEN YAKITLI MOTOR TEKNOLOJISI. Miihendis Ve Makina, 46(520),
30-40.



https://motordestek.com/hidrojenli-araclar-nasil-calisir-hidrojen-yakiti/
https://motordestek.com/hidrojenli-araclar-nasil-calisir-hidrojen-yakiti/
Eda Küçük
3


Non-Renewable Renewable The need for energy continues to increase
Energy Energy in our country as well as in the whole world. In
Resources Resources our country, most of this need is provided by oil,
and most of the oil is spent by motor vehicles.
D Coal Energy D Solar Energy Most of the world's oil reserves are rapidly
depleted. For this reason, the increase in exhaust
emissions that cause air pollution has pushed
p Geothermal Energy researchers to seek alternative fuels. Today,
P Natural Gas Energy P Hydroelectric liquefied petroleum gas and natural gas are widely
used. Gases are preferred because it shows the
least difficulty in controlling the combustion,
P Ocean Energy forming the fuel mixture, distribution, and
ignition. Alternative fuels that are not widely used

consist of alcohol, hydrogen, and vegetable oil.

p Wind Power
PPetroleum Energy

Bioener;
P Nuclear Energy > 8y

If you could run your car on fuel that burns so clean and the emissions were only from water vapor;
You would do that in the blink of an eye, right? It's proven that you can! Automakers are at the cutting edge of
technology that will allow us to use hydrogen instead of gasoline to fuel our cars. Hydrogen is readily available
and has less environmental disadvantage than petroleum-based fuels such as gasoline. While the technology
is in its infancy, there are two ways to develop hydrogen as a car fuel: hydrogen on demand for internal
combustion engine applications and fuel cell vehicles. All hydrogen technologies work on the same principle
as gasoline to power cars. Fuels such as gasoline and hydrogen contain chemical energy. This energy can be
released by creating a chemical reaction. In the case of gasoline or hydrogen-powered engine, this chemical
reaction is combustion or burning the fuel. In a fuel cell vehicle, hydrogen is combined with fuel oxygen.
While the combustion in hydrogen or gasoline-powered engine is converted into mechanical energy; In a fuel
cell vehicle, chemical energy from hydrogen and oxygen is converted into electrical energy.

Abdelfettah ERBAI - Ankara University 1st Year Student

CAN THERE BE A WATER-POWERED CAR?

Duygu AYDIN - Ankara University Preparatory Year Student

It is seen that engine technologies based on
conventional fuel and fuel systems cannot
survive for a long time with today's fuel assets
and needed choices. Automobile and fuel cell
manufacturers guarantee that the costs will
decrease further with the continuation of
competition and studies after a while.

[l

Hydrogen has long been touted as the future of passenger cars. Powered by simply pressurized
hydrogen from a fuel station, the hydrogen fuel cell electric vehicle (FCEV) produces zero carbon
emissions from its exhaust. It can be refilled as fast as its fossil fuel equivalent and offers a petrol-like
ride range. As of 2019, there are three models of hydrogen cars available to the public in selected
markets: the Toyota Mirai, the world's first mass-produced custom fuel cell electric vehicle, the Hyundai
Nexo, and the Honda Clarity. In addition to these, several other companies are working on developing
hydrogen cars.

Resources
https://motordestek.com /hidrojenli-araclar-nasil-calisir-hidrojen-yakiti/ . Accessed On: 29.01.2021

Oral, E., & Cicek, V. (2005). HIDROJEN YAKITLI MOTOR TEKNOLOJISI. Miithendis Ve Makina, 46(520),
30-40.
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1'VMAYIS BIiLDIiRiSi

TMMOB Kimya Miihendisleri Odasi Ankara Subesi Ogrenci Komisyonu olarak
CARBONO6 ogrenci dergisinin temellerini kiiciik bir ekibin azmiyle attik.
Birbirimizi tamimak i¢in firsatimiz dahi olamamigken boyle bir akademik projenin
olusumunda hep birlikte emek verdik. Mesleki kariyerimiz i¢in énemli olan ekip
ruhunu benimseyerek bu ruhun varhigiyla birlik olup zorluklar: teker teker astik.
Bu sayede beraber olunca her seyin tistesinden gelebilecegimizin farkina vardik.
icimizdeki cevherleri kesfettik ve bu kesif her birimizin yeni yetkinlikler
kazanmasini sagladi. Bizler bu dergi sayesinde emegin ehemmiyetini ve calisma
ortaminin ciddiyetini de kavradik. Ayrica emegimizin karsiigmi aldigimizda
yasadigimiz sevin¢ ve gururun ne kadar essiz duygular oldugunu o6grendik.
Tecriibelerimizin sonucunda ilim ve irfan ile attigimiz her adimin, hem bireysel
hem de toplumsal acidan bu tlkeyi daima ileriye gotiirecegi fikrine vardik.
Fikrimiz dogrultusunda ge¢misten ders alip gelecegimizi cok daha saglam bir
sekilde insa edecegiz ve bu vizyonumuz geregince daima emek veren insanlarin

yaninda olacagiz! Bu yeni toplumsal diizeni emek ve bilim ile kuracagiz!

CARBONO6 Dergisinin emekgi ailesi olarak diinyadaki tiim emekgcilerin ve

iscilerin 1 Mayis Emek ve Dayanigsma Guni'ni kutlar; emegin, emektarin, alin
. - . terinin, dayanisma ve yardimlagsmanin hak ettigi degeri gorddigi bir diinya
- - durusundan taviz vermeyen tiim 6grenci arkadaslarimiza tegekkir ederiz.

dileriz. Bizden inancini ve giivenini hi¢ esirgemeyen, bizimle beraber c¢alisan ve

Yasasin 6zgiir dayanismamiz! Long live our free solidarity!
Yasasin emekcgi haklar! Long live laborer rights!
Yasasin 1 Mays! Long live May First!
Yasasin KMO! Long live CCE!

‘MAY FIRST NOTICE

As UCTEA Chamber of Chemical Engineers Ankara Branch Student
Commission, we laid the foundations of Carbon06 student magazine with the
tenacity of a small team. While we did not even have the opportunity to get to
know each other, we worked together in the formation of such an academic
project. We adopted the team spirit, which is important for our professional
career, and united with the presence of this spirit to overcome difficulties one
by one. In this way, we realized that we could overcome anything together. We
discovered the gems within us, and this discovery enabled each of us to gain
new abilities. Thanks to this magazine, we also grasped the importance of labor
and the seriousness of the working environment. In addition, we felt joy and
pride when we were rewarded for our efforts. As a result of our experience, we
came to the conclusion that every step we take with knowledge and wisdom
will always take this country forward, both individually and socially. In line with
our opinion, we will learn from the past and build our future in a much stronger
way and with this vision, we will always stand by the people who work
laboriously! We will establish this new social order with labor and science! As
the working family of Carbon06 Magazine, we celebrate the May 1st Labor and
Solidarity Day of all laborers and workers in the world; We wish a world where
labor, veterans, hard work, solidarity, and cooperation are valued. We would
like to thank all of our fellow students who worked with us and never gave up

—> their faith and trust while also not compromising their stance.
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KMO Ankara subest Agrenct Komisyonu
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KARBON YAKALAMA

Gokce COBAN

Hacettepe Universitesi 2.Simif Ogrencisi
Muratcan TOGAN

Hacettepe Universitesi 2.Simif Ogrencisi

Kiresel iklim degisikligi, sanayi devriminden bu yana hayatimizi tehdit etmektedir. Yaklasik 250 yildir
kademeli olarak iklimimiz degismeye devam etmektedir. Sera gazlari sayesinde diinyamiz optimal
sicakligini korumaya devam etse de insan faaliyetlerinin herhangi bir kisitlama altina alinmamasindan
dolay1 bu gazlarin kontrolsiiz artigi; iklimi, dolayisiyla da tiim canli yasamini olumsuz etkileyecektir.

Sera gazlarinin en Onemlilerinden biri olan CO2 orani 400 ppm’in lzerine c¢iktig1 zaman -en son
Olgtimlere gore 399,72 ppm- kritik esik asilmis anlamina gelir [1]. Atmosferdeki bu artis sonucunda ise
iklim sorunu en biylik problemimiz haline gelecektir. CO2 artiginin en biytk kaynagi ise enerji
sektortine aittir denilebilir. Bireysel ve toplumsal olarak bir¢cok 6nlem alinmaya ¢alisilsa da sorunu
onlemeye yetecek kadar biytk bir ¢alisma neredeyse yok denecek kadar azdir. Ancak bu c¢aligmalar
arasinda gelecegimizi kurtarmamiza yardimci olacak c¢ok 6nemli bir caligma bulunmaktadir: Karbon
yakalama.

Basta belirttigimiz tzere atmosfere karbon salinimi ve iklim degisikligi, dogru orantili bir sekilde
birbirlerine baglidirlar. Ozellikle fosil yakitlarin yanmasini ele alirsak, 1 ton karbon yakmanin sonucunda
3.5 tondan daha fazla CO2, atik olarak atmosfere verilir[2]. Karbon Yakalama ve Yararlanma (CCU)
teknolojileri, iklim degisikligi konusunda umut verici bir yoldur. Basit bir sekilde anlatacak olursak ilk
adimimiz hepimizin bildigi tizere, enerji santrallerinin bacalarina ¢ozicu filtreler takmakla baslar. Bu
filtrelerde hapsedilen gazlar degerlendirilmek tizere bir dizi isleme tabii tutulur.

Biraz daha anlayabilmek igin Sekil 1. Uzerinden ilerleyebiliriz.

Bir karbon kaynagindan uygun filtreleme ile tutulan CO2
(enerji santrallerindeki bacalarda birikimi o6rnek verilebilir)
kullanim: agisindan iki kisma ayrilir. Birinci kisim Karbon
Yakalama ve Depolama (CCS) olarak adlandirilir. Bu kisimda
herhangi bir dontstirme islemi uygulanmaz. Temel uygulama
= i - -% feweimmmiimes - olarak CO2 seli (petrol cikarilirken ¢iktiyr artirmak icin bir yag

rezervuarina karbondioksidin enjekte edildigi bir islemdir [4]) ile

-ita petrol geri kazanimi [5] gosterilebilir. Bu enjeksiyon sayesinde

petroliin hidrofobik olmasi nedeniyle tretim siirecinde %15’lik

bir artis gézlemlenebilir[6]. Tkinci kisim ise Karbon Yakalamasi

ve Kullanimi (CCU) olarak adlandirilir. Bu adimda yakalanan CO2

Sekil 1. Karbon Yakalama, Kullanimi ve Depolanmast o egit]j kimyasallara ve yakitlara déntistirilir [7]. ikinci adimin
(CCUS) sematik gosterimi (Referans [3]'ten almmustir.)

diger bir énemli kismi ise katalizorlerdir. CO2 doénligimi igin

katalizor kullaniminin temel sebebi dontisim igin gerekli olan

enerji bariyerini azaltmaktir [8].Katalizorler homojen ve

- - s

vy

(50 Cammm Cammn wd S nge

heterojen olarak iki kisma ayrilmaktadir. Her ikisi de birgok
proses icin kullanilsa bile heterojen kataliz reaksiyon
mihendisleri tarafindan daha ¢ok tercih edilmektedir [9].
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Prosesin isleyisini anlayabilmek icin heterojen katalize kisa bir bakis atmakta fayda var. Burada
katalizorin iglevi, ikinci bir reaktanla etkilesime girip reaktif bir ara trin saglamaktir[10]. Bu reaktif ara
irtin ise ekleme yollarini takip ederek CO2 ile etkilesime girmeyi kolaylastirir[11].Kataliz asamasinda
bircok kisinin ilgisini c¢ekebilecegini dislindigimiz kisim fotokatalitik aktivasyon konusu olabilir.
Fotokatalizorler, isimlerinden de anlasilacag tizere 1s1k enerjisini kullanarak kimyasal reaksiyon stirecini
hizlandirir. Ornegin suyu boélmek igin fotokatalizor kullanirsak aslinda fotosentezin taklidini
gerceklestiriyoruz diyebiliriz. Peki, fotokatalizorler araciligiyla karbondioksit kullanimi yaparsak ne elde
edebiliriz? Bunun cevabi ise aslinda hepimiz i¢in olduk¢a 6nemli olan iki konuya ¢ikar: karbondioksit
fiksasyonu ve yakit diretimi [12]. Bunun yaninda termal, elektrokimyasal, biyokimyasal kataliz yontemleri
gibi bir¢ok yontem kullanilmaktadir. Prosesi daha verimli hale getirebilmek icin katalizor arayisi aktif
olarak devam etmektedir. Amacimiz sadece genel bir bilgi vermek oldugu i¢in 6nemli bir kisim olsa da
katalizorlerin ¢alisma mekanizmasi ayrintili olarak bu metinde incelenmeyecektir.

Karbon Yakalama; kimyasal olugsumu, yakit Gretimi, polimer gibi bir ¢ok alanda kullanilmaktadir. Su
anlik depolanmis karbona olan talep endiistride oldukg¢a distiktir. Ancak zamanla bu oranin artacagi
distnilmektedir. Ayrica belirtmek gerekir ki, su an yakalanan karbondioksidin biiytik bir kism1 baslarda
bahsettigimiz birinci kisimda yani depolama kisminda bulunmaktadir. Yakalanan karbondioksitler
yeraltinda depolanmaktadir. Ancak bu karbonun endistride kullanilabilecegi alanlardan bahsetmekte
fayda var. Bunun i¢in entegre petrokimya tesisleri érnek gosterilebilir. Bu tesislerin ¢ogunda kaliteli CO2
dretimi yapilir[13]. Bu tesislerde tretilen amonyak ve CO2 ’'in reaksiyona girerek tire olusturmasi bu
stirece ornek gosterilebilir[14]. Bunun yaninda metan ve karbondioksidin asetik aside dontstiirilmesi de
ornek gosterilebilir[15]. Karbondioksitten elde edilebilecek bir¢cok kimyasal bulunmaktadir. Bu
kimyasallarin ucuz bir sekilde iretilmesi hem ekolojik hem de ekonomik olarak biiytik bir rahatlama
saglayabilir. Burada tim kimyasallarin olusumunun incelenmesi neredeyse imkansizdir. Ancak karbon
yakalamanin gelecegi sektorde biiyiik bir yenilik olarak gortlmektedir.

Su anda karbon yakalama tizerine 21
. —— L — tane  proje  yuritilmektedir.  Bu
‘ projelerin temel amaci atmosfere CO2

salinimini azaltmak ve zaten sinirli olan
Srven L Vvt fosil yakit rezervlerini korumaktir[17].
Artik CO2 olduk¢a sik kullanilan bir
karbon hammaddesi olsa da su an

endustride aktif olarak
e . kullanilmamaktadir. Bunun temel
N— ‘ —— sebeplerinden biri CO2 yakalama

— , esnasinda olusan enerji problemidir.
Strekli olarak yakalama isleminin devam
edebilmesi icin, karbondioksitleri
tutmasi amaciyla kullanilan filtrelerin bir
noktadan sonra tutulan maddeleri
birakmasi gerekir. Bu islem yiiksek
sicaklikta gerceklesir ve bu islemin

Sekil 2. CO2den elde edilebilecek kimyasallar gerceklesmesi icin ylksek enerjiler

(Referans [16]'dan alinmistir.) gerekmektedir[l8].
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Herhangi bir sonuca varmadan &énce iglemimizi ekonomik acidan incelemekte fayda var. iklim
degisikligi icin ¢ok buytk bir potansiyel tegkil etse de uygulanabilirlik acisindan da ayni seyi soyleyebilir
miyiz? Bunu incelemek igin temel olarak bakmamiz gereken bir¢ok parametre bulunmaktadir. Bunlara
ornek olarak depolama streleri, kullanilan katalizorler ve bu katalizérlerin secimlerine goére
belirlenebilecek olan enerji gereksinimleri verilebilir. Bunlarin yaninda CO2 kullanimi ile tretilmig
uirinin son fiyat: ve verimliligi de oldukca 6nem arz eden etkenlerdir [19]. Tim bu etkenler oldukca
karmasik fonksiyonlar ortaya c¢ikarmaktadir. Arastirmalar hizla devam etse de teknoloji ve ekonomideki
yetersizlikler karbon yakalama kullanilarak iklim degisikligini 6nleme yolunda biyiik engeller tegkil
etmektedir diyebiliriz.

Her seyi toparlayacak olursak, CO2 oldukg¢a 6nemli bir karbon kaynagidir. Daha 6nceki kisimlarda da
belirttigimiz gibi iklim degisikliginin yani sira yakit problemi i¢in de umut verici bir kaynaktir. Gelecekte
bircok alanda kullanim alaninin oldugu distnilmektedir. Ancak iklim degisikligi icin yakin gelecegi
beklemek bile bircok yasami tehlikeye atmak anlamina gelmektedir. Karbon yakalamanin gelisim streci
yukarida belirtilen sebeplerden dolay: yeterince hizli ilerlememektedir.

Kesinlikle olumlu sonuglar verip vermeyecegi su an biyik bir muammadir. Ancak erken ve etkili bir
¢ozlime ulasilabilmesi icin bu alanda en umut verici ve ¢ok fazla geligmemis -bunun temel sebebi ise
gelistirilmesinin kolay olmasindan dolayidir- secenekler ekonomik ve teknolojik etmenlere gore
degerlendirilerek karar verilmelidir[20]. Engeller zorlu ve ¢ok fazla olsa da bireysel olarak aldigimiz
onlemler ve bu konuda c¢alisan binlerce bilim insanin emegi sayesinde tiimintn asilmasi hepimizin en
biyik arzusudur.
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CARBON CAPTURING

Gokge Coban

Hacettepe University 2nd Year Student
Muratcan Togan

Hacettepe University 2nd Year Student

Global climate change has threatened our lives since the industrial revolution. Our climate has
continued to change gradually for about 250 years. Although our world continues to maintain its optimal
temperature thanks to greenhouse gases, the uncontrolled increase of these gases, due to the fact that
human activities are not restricted, will adversely affect the climate and therefore all living life.

When the CO2 ratio, which is one of the most important greenhouse gases, rises above 400 ppm -
399.72 ppm - according to the most recent measurements - it means that the critical threshold has been
exceeded [1]. As a result of this increase in the atmosphere, the climate problem will become our biggest
problem. It can be said that the biggest source of CO2 increase belongs to the energy sector. Although
many measures are taken individually and socially, there is almost no effort to prevent the problem.
However, among these studies, there is one very important study that will help us save our future:
Carbon capturing.

As we mentioned earlier, carbon emissions to the atmosphere and climate change are directly
proportional to each other. Especially if we consider the burning of fossil fuels, as a result of burning 1
ton of carbon, more than 3.5 tons of CO2 is released into the atmosphere as waste [2]. Carbon Capture
and Utilization (CCU) technologies are a promising route to climate change. Simply explained, our first
step begins, as we all know, by installing solvent filters in the chimneys of power plants. The gases
trapped in these filters are subjected to a series of processes to be evaluated.

To understand a little more, we can proceed with Figure 1.

It is divided into two parts in terms of the use of CO2
(accumulation in chimneys in power plants), which is captured
from a carbon source by appropriate filtering. The first part is
called Carbon Capture and Storage (CCS). No conversion

process is applied in this section. Oil recovery [5] with a CO2

= 1 o -% fweimmmiimess - flood (a process in which carbon dioxide is injected into an oil

reservoir to increase output while oil is extracted [4]) can be

- ) (R shown as the main application. Thanks to this injection, a 15%

increase can be observed in the production process, as the oil is

hydrophobic [6]. The second part is called Carbon Capture and

Utilization (CCU). CO2 captured in this step is converted into
Figure 1. Carbon Capture, Utilization and Storage (CCUS) . . .

schematic representation (Taken from Reference [3]) ~ vVarious chemicals and fuels [7]. Another important part of the

second step is the catalysts. The main reason for using catalysts

(50 Cavnm Canmn wd S vge

for CO2 conversion is to reduce the energy barrier required for
conversion [8]. Catalysts are divided into two parts as
homogeneous and heterogeneous. Although both are used for
many processes, heterogeneous catalysis is more preferred by
reaction engineers [9].

10
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In order to understand how the process works, it is useful to take a brief look at the heterogeneous
catalysis. Here the function of the catalyst is to interact with a second reactant to provide a reactive
intermediate [10]. This reactive intermediate, on the other hand, facilitates interaction with CO2 by
following the addition routes [11]. The part that we think may be of interest to many people in the
catalysis stage may be the subject of photocatalytic activation. Photocatalysts, as their name suggests,
accelerate the chemical reaction process by using light energy. For example, if we use photocatalysts to
divide water, we can say that we are actually simulating photosynthesis. So what can we get if we use
carbon dioxide through photocatalysts? The answer to this arises from two issues that are actually very
important to all of us: carbon dioxide fixation and fuel production [12]. In addition, many methods such
as thermal, electrochemical, biochemical catalysis methods are used. The search for catalysts continues
actively to make the process more efficient. Although it is an important part because our aim is to give
only general information, the working mechanism of catalysts will not be examined in detail in this text.

Carbon Capture is used in many fields such as chemical formation, fuel production, and polymer.
Demand for instantly stored carbon is very low in the industry. However, it is thought that this rate will
increase over time. It should also be noted that most of the carbon dioxide captured now is in the first
part, namely the storage part. Captured carbon dioxide is stored underground. However, it is worth
mentioning the areas where this carbon can be used in industry. Integrated petrochemical plants can be
cited as an example for this. Quality CO2 is produced in most of these facilities [13]. The reaction of
ammonia and CO2 produced in these facilities to form urea can be shown as an example of this process
[14]. In addition, the conversion of methane and carbon dioxide to acetic acid can be shown as an
example [15]. Many chemicals can be obtained from carbon dioxide. The cheap production of these
chemicals can provide great relief both ecologically and economically. It is almost impossible to examine
the formation of all chemicals here. However, the future of carbon capture is seen as a major innovation
in the industry.

.1 S e — — There are currently 21 projects on
' i AEe =5 carbon capture. The main purpose of
o : B e these projects is to reduce CO2 emissions
iy k Mhadres to the atmosphere and to protect the
already limited fossil fuel reserves [17].
Although CO2 is a very common carbon
raw material, it is not actively used in the
et % industry at the moment. One of the main
aieds reasons for this is the energy problem
— ‘ , that occurs during CO2 capture. In order
for the capture process to continue
constantly, the filters used to capture
carbon dioxide must release the retained
substances after a certain point. This
process requires high energies and high
temperatures to take place [18].

P c— 5 bt .t

Ny -

Figure 2. Chemicals that can be obtained from CO2
(Taken from Reference [16].)
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Before reaching any conclusion, it is useful to examine our process economically. Although it poses
an enormous potential for climate change, can we say the same in terms of applicability? There are many
parameters that we should basically look at to examine this. Examples of these are the storage times, the
catalysts used, and the energy requirements that can be determined based on the selection of these
catalysts. In addition to these, the final price and efficiency of the product produced using CO2 are also
very important factors [19]. All of these factors give rise to highly complex functions. Although research
continues rapidly, we can say that inadequacies in technology and the economy pose great obstacles to
preventing climate change by using carbon capture.

To sum everything up, CO2 is a very important source of carbon. As we have stated in previous
sections, it is a promising resource for climate change as well as the fuel problem. It is thought that
there are many areas of use in the future. However, even waiting for the near future for climate change
means endangering many lives. The development process of carbon capture is not progressing fast
enough for the reasons mentioned above.

Whether it will definitely give positive results is a big mystery at the moment. However, in order to
reach an early and effective solution, the most promising and not developed much in this field - the
main reason for this is that it is easy to develop - options should be evaluated and decided according to
economic and technological factors [20]. Although the obstacles are tough and too many, it is our
greatest desire to overcome all of them thanks to the precautions we have taken individually and the
efforts of thousands of scientists working on this subject.
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Yazimizda anlatilan “Karbon Yakalama”
konusu iizerine bircok calisma yapmas olan
Prof. Dr. Erdogan Alper hocamiz amisina...

Saygi ve rahmet ile..

Prof. Dr. Erdogan ALPER

1947de Usak'ta diinyaya gelen Erdogan Alper, ilkokul ve ortaokul
ogrenimini Usak'ta tamamladi. Ardindan devlet parasiz yatili sinavlarini

kazanan Alper, 1963 yilinda Kiitahya Lisesi'ni birincilik ile tamamlad.

Kitaplari:

1. E. Alper, "GCok Fazli Sistemlerde Kimyasal Reaksiyon ile
Kiitle Transferi”, Cilt. 1 ve 2, Martinus - Nijhoff (1984).

2. A. Tigrel ve E. Alper, “Kimya Mihendisleri igin
Miihendislik Ekonomisi” (1995) (Tirkge).

3. E. Alper, W. Bouhamra ve N. Al - Awadi, "Petrochemical
Processes Bilim ve Teknolojisi” (Kuwait University Press'e
sunulmustur).

Alintilanan makale sayisi: 52

Toplam alint1 sayisi: 2410

Devlet tarafindan yurtdist 6grenim bursu kazanarak ingiltere'ye,
Birmingham Universitesi Kimya Miihendisligi bélimiine lisans egitimine
gonderildi.Ardindan 1971 senesinde Cambridge Universitesinde doktora
derecesi ald1 ve Cambridge’de Kimya Mihendisligi Béliimiinde egitim

goren ilk Tirk tinvanina sahip oldu.

Ardindan Tirkiye’'ye donen Erdogan Alper 1976’da dogent, 1981'de ise profesér oldu. 1978-1979 yillarinda
misafir 6gretim iiyesi olarak Hannover Teknik Universitesi'nde galigti.

1983-1988 yillar1 arasinda Suudi Arabistan'da Kral Fahd ve Mineral Universitesi'nde caligti. ARAMCO
tarafindan desteklenen projeleri o tarihlerde uygulamaya konuldu. 1988-1990 ve 1992-1995 seneleri arasinda
Kuveyt Universitesinde calisti. Kuveyt'te calistigi bu dénemlerde Kuveyt Bilimsel Arastirma Enstitiisii (KISR)
danigmani oldu. Kuveyt Petrol Rafineri Sirketinin (KNPC) modernize edilmesi, gelistirilmesi ve petrokimya
tesislerinin planlanmasi gibi kapsamli projelerin i¢inde bulundu.

1990-1993 yillar1 arasinda TUBITAK Marmara Arastirma Merkezi Kimya Miihendisligi Béliimti bagkanlig
gorevini tistlenen Erdogan Alper ayrica burada Kimya ve Cevre Mithendisligi enstitistni de kurdu. 1990-
1992 yillarinda PETKIM Petrokimya A.S. yoénetim kurulu iyeligi de yapan Alper, sirket icerisinde
arastirma kiltiird olusmasinin 6nctilerinden oldu.

Uluslararas: kurumlar ve kuruluslar tarafindan desteklenen bircok projede onemli goérevler alan
Erdogan Alper ayrica "Cok Fazli Sistemlerde Kimyasal Reaksiyon ile Kiitle Transferi" iizerine NATO {leri
Aragtirma Enstitiisti’'nde direktorlik gorevini tistlendi.

2004-2007 yillar1 arasinda Hacettepe Universitesi Kimya Miihendisligi Béliim Bagkani olarak galigan
Prof. Dr. Erdogan Alperin 67 adet Ozgiin Arastirma Yayini, 5 adet Teknik Not, 12 adet Ticaret
Dergilerindeki Makaleler ve Teknik Kitaplarda Boélimleri, 47 adet Konferanslarda Sunulan ve
Bildirilerinde Basilan Bildirileri, 4 adet S6zlesmeli Fizibilite Caligmalar1 mevcuttur.

Gectigimiz Ekim ayinda aramizdan ayrilan Erdogan Alper Hocamiz, bilim dinyasina kazandirdigi bir
cok makale, kitap ve Kimya Miihendisligine kazandirdig: bir ¢ok 6grencisiyle anilarimizda yasayacak...

Yazi siirecimizde bizlere bu konudaki tecriibesi ve bilgisi ile yol gosteren ve yardimci
olan Hacettepe Universitesi Kimya Miihendisligi B6liimii’'niin degerli hocalarindan Dr.
Ogr. Uyesi Ozge YUKSEL ORHAN hocamiza tesekkiirlerimizi sunariz.
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In commemoration of Prof. Dr. Erdogan Alper who
had worked on the "Carbon Capture" subject of
our article...

With respect and mercy...
Prof. Dr. Erdogan ALPER

Erdogan Alper, who was born in Usak in 1947, completed his primary
and middle school in Usak. Later, Alper, who passed the state free
boarding exams, completed Kiitahya High School in 1963 with first

place.

He was awarded a scholarship by the government to study abroad
1. E. Alper, "Cok Fazli Sistemlerde Kimyasal Reaksiyon ile

Kitle Transferi", Vol. 1 and 2, Martinus - Nijhoff (1984). and was sent to the UK for his undergraduate education in the
2. A. Tigrel ve E. Alper, “Kimya Miihendisleri igin . . . . . . .
Miihendislik Ekonomisi” (1995) (Turkish). Chemical Engineering Department of Birmingham University. He then

3. E. Alper, W. Bouhamra ve N. Al - Awadi, "Petrochemical . . . . . .
Processes Bilim ve Teknolojisi” (It was presented o I€C€ived his doctorate degree from Cambridge University in 1971 and

Kuwait University Press).
Number of articles cited: 52

became the first Turkish to study at the Department of Chemical

Total number of citations: 2410

Engineering in Cambridge.
Then, Erdogan Alper -who returned to Turkey- became an associate professor in 1976 and became a
professor in 1981. He worked as a visiting lecturer at the Hannover Technical University between 1978-1979.

Between 1983-1988, he worked at King Fahd University of Petroleum and Minerals in Saudi Arabia. Projects
supported by ARAMCO were put into practice at that time. He worked at Kuwait University between 1988~
1990 and 1992-1995. During these periods when he was working in Kuwait, he became the consultant of the
Kuwait Institute for Scientific Research (KISR). He was involved in extensive projects such as the
modernization and development of the Kuwait National Petroleum Company (KNPC) and the planning of
petrochemical facilities.

Erdogan Alper, who served as the head of the Chemical Engineering Department of TUBITAK Marmara
Research Center between 1990-1993, also founded the Chemical and Environmental Engineering
Institute here. Alper, who was a member of the board of directors of PETKIM Petrokimya A.S. between
1990-1992, has been one of the pioneers in the formation of a research culture within the company.

Erdogan Alper, who took important roles in many projects supported by international institutions and
organizations, also served as the director of the NATO Advanced Research Institute on "Mass Transfer by
Chemical Reaction in Multiphase Systems".

He worked as the Head of the Chemical Engineering Department of Hacettepe University between
2004-2007. Dr. Erdogan Alper has 67 Original Research Publications, 5 Technical Notes, 12 Articles in
trade magazines and technical books, 47 Statements presented in conferences and published in Notices,
4 contracted Feasibility Studies.

Our teacher Erdogan Alper, who passed away last October, will live in our memories with many
articles, and books he brought to the world of science and many students he brought to Chemical
Engineering.

Guiding and helping us in our writing process with her experience and knowledge on
this subject, we would like to express our gratitude to Assistant Prof. Dr. Ozge YUKSEL
ORHAN, one of the valuable professors of Hacettepe University Chemical Engineering
Department.
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Yesil kimya uygulamalari, zararli maddelerin i
prosesler dizayn ederek ¢oziim retmeyi kapsar.
Siirdiiriilebilirlik icin yesil kimya en 6nemli ba
arasinda olusturulacak ortak hareketle mevcut ka
korunur, strdirilebilir Grinler ve islemler gelistir
uygulanmasi ile gorilir. Bunun icin de gelece
mihendislerinin lisans egitimlerinde yesil kim
profesyonel hayatlarinda insan saghgi ve ekolojil
kalitesini arttirmak ve wuygarligimizi sirdiril
potansiyeline sahiptir.

Sturdurilebilir  enerji, doganin kendi
biinyesinde bir dongi i¢cinde devamli olarak
var olan enerjilerin genel adidir. Yerytziinde
bir gi¢ olusturan depremler, yildirimlar,
kasirgalar ve gel git olaylar1 gibi etmenler de
icinde enerji barindirir.

insanoglunun yiiksek kalitede bir yasam
sirdirme ihtiyaci, hizli kentlesme, tiikketimin
artmast ve bunun getirisi olarak da atik
miktarinin ve ¢evre kirliliginin artmasi; dogal

kaynaklarin  hizla azalmasina yol agtu
insanoglu yasadigi dinyadaki
olumsuzluklardan etkilenmeye bagladiktan
sonra, yaptig: tahribati azaltmak ve cevresel
degerleri korumak i¢in ¢esitli yollar aramaya
baglamistir. Bu kapsamda son yillarda,
dinyamizin giindeminde ¢cevremizdeki
degerleri korumak ve gelistirmek icin, dogal
kaynaklarin kullaniminda daha dengeli ve
dikkatli olma vyolunda adimlar atilmaya
caligilmaktadir.

YESIL KIMYA

SURDURULEBILiR KALKINMA VE YESIiL KIMYA

Strdirtlebilir Kalkinma alanindaki g¢aligmalarda
BM ve
ustlenmektedir.

kuruluglar1 ~ yonlendirici  bir  rol
Bu kapsamda BM, UNESCO,
UNDP, UNEP vb. organlar vasitasiyla tilkemizde
katki

saglamaktadir. Genel anlamda kurumlar tarafindan

strdirtlebilir  kalkinma  g¢aligmalarina
strdurilebilir kalkinma alaninda yapilan 6nemli
calismalardan biri DPT'nin UNDP ile birlikte
yurittiga “Strdirilebilir Kalkinmanin Sektorel
Politikalara

kapsaminda stirdirilebilir kalkinmay: destekleyici

Entegrasyonu Projesi”dir. Proje
poster, broslir ve promosyon ¢aligmalarinin yani
sira, kisa film ve belgeseller de hazirlanmistir.

Milli Egitim caligmalarina bakildiginda, egitim
programi

icerisinde strdirilebilirlik \E

strdarilebilir ~ kalkinma ~ kavramlarina  yer
verilmigtir. Bu degisime ek olarak cevre, insan
haklari, egitime erisim konularinda wulusal ve
uluslararasi kurumlarla ortak projeler
yuritilmuistiir. Bu kapsamda yuritilen Onemli
projelerden bazilari; “Eko-Okullar ve Okullarda
Orman 411 Projesi”, “Herkes icin Egitim”, "Haydi
Kizlar Okula”, “Egitime Yiizde Yiiz Destek” ve
“Yesil Kutu Cevre Egitimi Projesi’dir. Bunlarin
yaninda tarim alaninda “Iyi Tarim Uygulamalar1”,
enerji alaninda daha temiz enerji kaynaklarindan
enerji Gretimine yonelik projeler, “En-Ver Projesi”
kalkinma

yuritilen calismalara érnek olarak verilebilir.

ulkemizde surdurilebilir alaninda
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NEDIR?

12 [N RIS (1P ZANKARA UNIVERSITESI-HAZIRLIK SINIFI OGRENCISI

ATIKLARIN BERTARAFI VE
YENIiDEN KULLANIMI

Plastikler; ucuz, kullanimi kolay, hafif ve
dayanikli malzemeler oldugundan gilnlik
yasantimizda bir¢ok alanda kullanilmaktadir.
Plastiklerin kullaniminin artmasina paralel
olarak artan atik miktar1 da cevresel
sorunlar1 beraberinde getirmektedir. Plastik
attk yonetiminde genellikle basvurulan
yontem atiklarin gomilmesi ve yakilmasidir.
Bununla birlikte atiklara mekanik geri
donisim, kimyasal geri doniisim ve enerji
geri kazamimi gibi teknikler de uygulanarak
bunlarin tretime tekrar kazandirilmasi ve
atiklarin  gevresel etkilerinin azaltilmasi
amaclanmaktadir.

Son yillarda nanoteknolojinin gelismesiyle
birlikte, polimer esasli nanokompozitlerin
dretimi ve kullanimi artmis, ayn: zamanda bu
kompozitlerin diger alanlara uygulanabilirligi
de onemli 6lciide gelismistir. Bu alanlardan
biri de tekstildir. Tekstil uygulamalarinda
kullanilan polimer matrisli nanokompozitler
sayesinde dayanimi daha ytksek, fonksiyonel,
yiuksek mukavemetli, anti bakteriyel ve
mekanik Ozellikleri iyilestirilmis dGrinler
iretmek mimkin hale gelmistir. Glintiimiizde
bircok firma atik PET polimerlerinden
nanokompozitler treterek cevreye katkida
bulunmaktadirlar. Yapilan deneyler ve
analizler sonucunda kompozitlere eklenen
takviye malzemelerinin kompozitlerin
mekanik, termal ve antistatik oOzelliklerini
iyilestirdikleri goriulmustir. Kompozit
malzemelere yapilan mukavemet testlerinde
CNT takviyeli numunelerin sonuglariyla
takviye verilmemis PET polimerinin
mukavemet degeri kiyaslandiginda ortalama
%15 artis meydana geldigi goralmustur.

5 Haziran 1972 yilinda isve¢’in Stockholm
kentinde diizenlenen BM  Stockholm
Konferansr'nda Birlegsmis Milletler tarafinda
Diinya Cevre Giinii olarak kabul edilmistir.
Bugiin birgok tlkede konu ile ilgili
programlar ve projeler diizenlenmektedir.
Ulkeler cevre hakki adi altinda cesitli
yasalarla ve egitimlerle diizenledikleri

projeler ve programlari
pekistirmektedirler. Ulkemizde de 1970'li
yillardan itibaren cevre egitimi

verilmektedir ve buna ek olarak cevre ile
ilgili c¢esitli yasalar bulunmaktadir. Cevre
yonetimi alaninda bir¢ok olumlu gelisme
yasanirken  diger yandan tath  su
kaynaklarimiz gin gectikce azalmakta ve
buna baghh olarak kuraklik artmakta,
havamiz ve topragimiz kirlenmektedir.
Yerel yonetimler ilgili calismalar yapsa da
tek basina yeterli olmamaktadir. Her
bireyin bu degisime elinden geldigince
ortak olmas: gerekmektedir.

KAYNAKCA

e Hurda Polietilen Karakterizasyonu ve Geri Déntigiimiin Uriin
Ozellikleri Uzerindeki Etkisinin Incelenmesi, Nesrin Oguz,
Tuncer Yalginyuva, istanbul  Universitesi, Mihendislik
Fakiiltesi, Kimya Miihendisligi B6limii.

¢ Nanopartikiil Takviyeli Polimer Matrisli r-PET Geri Doniigiim
ipliklerinin Mikroyapi, Termal, Mekanik ve Antistatik
Ozelliklerinin incelenmesi, Kadir ~ Gtindogan, Dilan
Koksal,Usak Universitesi,Tﬁrkiye.

e Sirddrilebilir Kalkinma igin Tirkiye'de ve Diinyada Cevre

Egitimi Calismalari, Niyazi Kaya, Mehmet Tamer Cobanoglu,

Eylp Artvinli, MEB ilkogretim Genel Miudirligt, Ankara,

Cevre ve Orman Bakanligi, Egitim ve Yayin Dairesi Bagkanligi,

Ankara, Osmangazi Universitesi Egitim Fakiltesi, Eskigehir.

Plastik Atiklarin Kimyasal Bozundurma ile Faydali Uriinlere

Dontsimi icin Katalizor Geligtirilmesi, Suzan Alan Korun, T.C

inénii Universitesi Fen Bilimleri Enstitiisti, Malatya.

o Endistri ve Gevre iliskileri, A.Kadir Halkman, Metin Atamer,
A.Hamdi Ertas, Prof.Dr.,A.U.Ziraat Fakiltesi Gida Teknolojisi
Bolimii, Ankara, Prof. Dr, A.U.Ziraat Fakiltesi Zootekni
Boliimii, Ankara, Doc.Dr., A.U. Ziraat Fakiiltesi Gida
Teknolojisi Bolimii, Ankara.
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WHAT IS GREEN
CHEMISTRY?

Green chemistry applications
include forming solutions by
designing chemical products and
processes that do not involve the
production and use of harmful
substances.

Green chemistry is one of the
most  important steps for
sustainability. With the joint
action to be formed between the
university, industry, and the
government, existing resources
are used with maximum
efficiency, energy resources are
preserved, sustainable products
and processes are developed. The
greatest effect of green chemistry
is seen in the practical application
of its rules. For this, future
chemists, chemistry teachers, and
chemical engineers must adopt
the philosophy and rules of green
chemistry in their undergraduate
education and take into account
human health and ecological

issues in their professional lives.

Green chemistry has the potential
to raise people to improve the
quality of life and carry our
civilization to a sustainable future.

Sustainable energy is the general name of
the energies that continuously exist in a
cycle within nature itself. Factors such as
earthquakes, lightning, hurricanes, and tidal
events that create a force on earth also
contain energy.

SINEM GISEM SERTG0Z
ANKARA UNIVERSITY
PREPARATORY YEAR STUDENT

Humankind's need to live a high-quality life,
rapid urbanization, increase in consumption
resulted in an increase in the amount of waste
and environmental pollution and this increase led
to a rapid depletion of natural resources. After
human beings began to be affected by the
situation they created, they began to seek ways to
mitigate the damage. In this context, we are
trying to be more balanced and careful in the use
of better resources in order to improve and
develop our world.

The UN and its organizations play a leading role
in the studies in the field of “sustainable
development”. In this context, UN, UNESCO,
UNDP, UNEP, etc. contribute to sustainable
development efforts in our country. One of the
most important studies carried out by institutions
in the field of sustainable development, in
general, is the "Integration of Sustainable
Development into Sectoral Policies Project”
carried out by SPO together with UNDP. In
addition to posters, brochures, and promotions
supporting sustainable development, short films
and documentaries were also prepared within the
scope of the project.

Considering the national education studies, the
concepts of sustainability and sustainable
development are included in the education
program. In addition to this change, joint projects
were carried out with national and international
institutions on the issues of environment, human
rights, and access to education. Some of the
important projects carried out in this context are;
"Eco-Schools and Forest in Schools 411 Project”,
"Education for All", "Come on Girls to School",
"100 Percent Support to Education” and "Green
Box Environmental Education Project". In
addition to these, "Good Agricultural Practices"
in the field of agriculture, projects aimed at
generating energy from cleaner energy sources in
the field of energy, "En-Ver Project" can be given
as examples of the studies carried out in the field
of sustainable development in our country.
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Since plastics are cheap, easy to use, light,
and durable materials, and they are used in
many areas of our daily life. The increasing
amount of waste, in parallel with the
increase in the use of plastics, also brings
about environmental problems. The method
generally used in plastic waste management
is the burial and incineration of waste. In
addition, techniques such as mechanical
recycling, chemical recycling, and energy
recovery are also applied to wastes, aiming
to recycle them into production and reduce
the environmental impact of wastes.

With the development of nanotechnology
in recent years, the production and use of
polymer-based nanocomposites have
increased, and the applicability of these
composites to other fields has also improved
significantly. One of these areas is textiles.
Thanks to the polymer matrix
nanocomposites used in textile applications,
it has become possible to produce products
with higher strength, function, anti-
bacterial, and mechanical properties. Today,
many companies contribute to the
environment by producing nanocomposites
from waste PET polymers. As a result of the
experiments and analysis conducted, it was
seen that the reinforcement materials added
to the composites improved the mechanical,
thermal, and antistatic properties of the
composites. In the strength tests performed
on composite materials, it was observed that
an average 15% increase occurred when the
resistance value of the non-reinforced PET
polymer was compared with the results of
the CNT reinforced samples.

WORLD ENVIRONMENT DAY

June 5th was accepted as the World
Environment Day by the United Nations at
the UN Stockholm Conference held in
Stockholm, Sweden on June 5, 1972. Today,
programs and projects related to the
subject are organized in many countries.
Countries reinforce the projects and
programs they organize with various laws
and trainings under the name of the “right
to environment”. In our country,
environmental education has been given
since the 1970s and in addition to this,
there are various laws related to the
environment. While many  positive
developments are taking place in the field

of environmental management, on the

other hand, our freshwater resources are
decreasing day by day. The drought is
increasing, and our air and soil are getting
polluted. Although local governments carry
out relevant studies, this alone is not
sufficient. Every individual should take part
in this change as much as possible.

RESOURCES

e Hurda Polietilen Karakterizasyonu ve Geri Déniigiimiin Uriin
Ozellikleri Uzerindeki Etkisinin incelenmesi, Nesrin Oguz,
Tuncer Yalginyuva, istanbul Universitesi, Miihendislik
Fakiiltesi, Kimya Miihendisligi B6limii.

¢ Nanopartikiil Takviyeli Polimer Matrisli r-PET Geri Doniigiim
Ipliklerinin Mikroyap:, Termal, Mekanik ve Antistatik
Ozelliklerinin incelenmesi, Kadir ~ Gtindogan, Dilan
Koksal,Usak Universitesi, Tiirkiye.

e Sirdurilebilir Kalkinma igin Tirkiye’de ve Diinyada Cevre

Egitimi Caligmalar1, Niyazi Kaya, Mehmet Tamer Cobanoglu,

Eyiip Artvinli, MEB ilkogretim Genel Midirlagi, Ankara,

Cevre ve Orman Bakanligi, Egitim ve Yayin Dairesi Bagkanligi,

Ankara, Osmangazi Universitesi Egitim Fakiiltesi, Eskisehir.

Plastik Atiklarin Kimyasal Bozundurma ile Faydali Uriinlere

Dontisimi i¢in Katalizor Gelistirilmesi, Suzan Alan Korun, T.C

inénii Universitesi Fen Bilimleri Enstittisti, Malatya.

e Endistri ve Cevre iliskileri, A.Kadir Halkman, Metin Atamer,
A.Hamdi Ertas, Prof.Dr.,A.U.Ziraat Fakiiltesi Gida Teknolojisi
Bolumii, Ankara, Prof. Dr, A.U.Ziraat Fakiltesi Zootekni
Boliimii, Ankara, Do¢.Dr., A.U. Ziraat Fakiiltesi Gida
Teknolojisi Bolimii, Ankara.
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“cevre temizligi ve atik doéntigimi tzerindeki ba\sarm da ortaya konulmustur. Algler tizerind

OKYANUS KIRLILIG

ZULAL BALIKGI-GAZi UNIVERSITES

,Okyanuslar, tath suyun ve ayni zamanda diinyadaki oksijenin ytizde yetmislik kisminin kayn
da okyanuslari yasamm temel kaynaklarindan biri haline getirmektedir. Fakat okyanuslar
altmdadlr‘ ‘asit dengesmln degisimi, okyanuslardaki kirlilik orani ve kiiresel isinma gibi fal
okyanuslardakl su ek051stemm1 buyu_k Olciide etkilemigtir. Diinyada yil 1(;1ﬂde milyonlarca klmyas
tretilmekte bu madde].er biyosferm farkli bolgelerinde birikerek ekolojik denge tizerinde olu
etkilere sebep olmak.tad;,r Bu «kimyagal ma{ideler malzeme ylizeyinden ayrisip su ort:
glrebllmektedlr -'-,. : :

oksijen uretlmmm buyuk leHllnl ger(;eklegtlré.n bu canhlar .uzermde yapilan ara§t1rmalarda

arastirmalardan blrka(; tanesi Ve "bu, arastlrmalarm sonuqlarl su kildedir; Kalic1 Organik
(Per51stent Orgamc Pollutants— POPs). yuksek klmyasal kar llllga sahip, canlilar

TNT tizerinde yapllmlgtlr TNT, asgarl olarak yaygin kullanilan
kirletmektedir: TNT tizerinde yapilan deney sonuglarina gore, C boyunca 22,5
ppm TNT ile kirlenen sudan yaklasik % 87 oraninda toksik ma 4 nj 1 gorilmektedir. .

Diinyadaki kirliligin en biiyiik sebeplerinden olan plastikler, anda su kirliliginin de en etkin
sebeplerindendir. 2008 yilinda 245 milyon metrik ton olan kiirey ik iiretimi, 2018 yilinda yaklagik I Sy
359 milyon metrik tona ulagmistir. Geri dontstirilen’ l:? orani dretilen plastik oraniyla - -‘»73;'_:‘
kargilagtirildiginda oldukca kiiciik sayilarla karsilagilir.-Pla 'éyrlslml diger maddelere gére cok k

E@sn_iﬂ‘g,_ yer alan plastik atiklar konusunda da oldukga
onemli rol alabilen algler, plastik ytizeyde kolont egeb‘ili} ve plastik polimerleri enerji ve gelisimleri i¢in
karbon kaynagi olarak kullanabilirler. Ayrica s

(eg; dretilen plastiklerin doniistimde degil ayn1 zamanda

daha zordur. Diinyamizin en biyik sorunlar

tiretiminde de yer alabilirler. Alg atiklarind@ e edilen monomerlere ya da polimerlere dayanan
tiiketici sinifi biyoplastiklerin sentezi de mimkundiir. Uretilen bu plastikler hem ekonomik hem de
cevresel acidan bircok pozitif etkiye sahiptir. Bu tretim c¢aligmalar: hala deney asamasindadir ancak
gelecekte stirdiirilebilir bir plastik kullanimi bu canlilar sayesinde olusturulabilir.

Okyanuslarda yagayan bu canlilar ayn1 zamanda okyanuslari olusan bu kirlilikten koruyabilecek 6énemli
ozelliklere sahiptir. Bu canlilar sayesinde sirdirilebilir bir okyanus plant olusturmak miimkin

gozikmektedir.

Dinyadaki yasamin temel gereksinimlerinden biri haline gelen okyanuslarimizi karasal kokenli
kirlilikten korumak, okyanuslardaki sorunlara dikkat ¢cekmek ve bu sorunlara ¢ézliim lretmek amaciyla
olusturulan “14. siirdiiriilebilir kalkinma amaclar1” BM’'nin olusturdugu bir énlem planidir. Bu politika
okyanuslar i¢in, uluslararas: bir igbirligini ve sirdirtlebilir bir yonetime tesvigi amaclamistir. En biiyik
yasam kaynaklarimizdan biri olan okyanuslara 8 Haziran Diinya Okyanuslar Giinii ithaf edilmistir.
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TION AND ALGAE

IVERSITY-2ND YEAR STUDENT

tion rate in the oceans, and global warming have greatly affected the
S. M1ll1ons of chemical wastes are produ’ced 1n the world every year and

g_cess of algae on ehvrronmental cleanmg and waste re(:ychng:has also been demonstrated in the
e qnducted on these creatures that perform the -majonty of the oxygen product1on in the world. A
yﬁ%e researches on algae and the results. of ‘these studies are as follows; Persistent Organic

S (POPs) are chemical substances with high chem1ca1 stability, difficult to convert by living
_ thmgs,:oahd can cause damage to plant and animal tissues. Aceordmg toa study on DDT, which is among
these substances It has been shown that Spi
DDT from dirty water after 15 days. Another res
i that heavily pollutes the environment. Accordin
i't'ha’t.Spi,r;'lilina cleans approximately 87% of the toxic substance from‘the'water bontaminated with 22.5
- ppm TNT after 15 days. ' o -

Wapprommately 70% of
MWEN—F-T 'is a commion explosive
e

experiments on TNT, it is seen

> i Plastics, which are one of the big orll& are also one of the most
é‘, - effective causes of water pollution. Gl
' reached approximately 359 million
; {3 compared to the proportion of plastic roduced the r
- more difficult to decompose than other materials. @gae
waste, which is among the biggest problems of our wogld, c colomze on astic surface and use
plastic polymers as a carbon source for energy and developme In add1t n, the% take part not only
in the recycling of produced plastics but also in the production. nthes"&‘of consumer-grade bioplastics
based on monomers or polymers derived from algae waste is also possible. These plastics produced have
many positive effects both economically and environmentally. Thes®*production st stillyin the
experimental stage, but sustainable use of plastic in the future can be created by the&f‘eatures
o . ‘ ‘
These creatures living in the oceans also have 1rr;p&aﬁt@atures that can protec the’&a}‘om this
pollution. Thanks to these creatures, it seems possible re*te a sustainable oc€an plan
“14. sustainable development goals" is a measure plan created by the UN to protect our‘”eans*nch
have become one of the basic needs of life on Earth, from the pollution of land origin, to draw attention
to the problems in the oceans and to find solutions to these probl ? 1sgal;\y is aimed to promote
international cooperation and sustainable management for the ode ,I.s%th World Oceans Day is
dedicated to the oceans, one of our greatest sources of life.

45 million metric tons in 2008,
p.roportlon of recycled plastic is
smal urnbers Plastics are much

ay a portant role in plastic
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* KURESEL ISINMA ILE YIYECEK VE
IGECEK SEKTORU ARASINDAKI ILISKI

BILGE AYDOGDU-GAZi UNIVERSITESi-2.SINIF OGRENCISI

Kiiresel 1sinma komiir, petrol gibi yiiksek
miktarda karbon iceren yakitlarin ginlik hayatta
ve sanayide ¢ok fazla kullanilmas; 1s1y1 tutan sera
gazlarinin atmosfere c¢ok fazla
nedeniyle yerytziinde ortalama sicakligin artmasi
olarak tanimlanabilir.

Kiresel 1sinma olgusu; doganin kendi dongisi
icerisinde gerceklesen bir olay olmamakla birlikte
tamamen insan faaliyetleri sonucu meydana

salinmasi

gelen, birikimli ve giderek siddetini artiran
olaylar biitiiniin bir parcasi olarak disiintlebilir.

(1]

Diinyada insan etkinliklerinin neden oldugu sera
gazi saliniminin dortte biri ila tigte biri gida
iretiminden kaynaklanmakta, bunun ise biyik
¢ogunlugu hayvanciliga dayanmaktadir. ABD’de
bir cekirdek ailenin tiikettigi et miktarindan
dolay:r olusan sera gazi, iki arabanin c¢ikardigina
kiyasla daha fazladir. Oxford Universitesi'nde
aragtirmact Marco Springmann, diinyanin ne
kadar diizelecegini éngdérmek i¢in bir bilgisayar

modeli hazirlamigtir. Modele goére 2050'de
herkesin vejetaryen olmasi1 halinde, gida
baglantili sera gazi saliniminin yiizde 60

azalacagini, herkesin vegan olmasi halinde ise
bu azalmanin yiizde 70'e kadar c¢ikabilecegini
ortaya koymustur. [2] Tabii diinya tizerinde
herkesin vejetaryen ya da vegan olmasini
beklemek dogru olmaz. Ornegin bu durumda
hayvan besleyen gocebe topluluklar yerlesik
hayata gec¢meye zorlanacak ve kiltirlerini
kaybedecektir. [3] Bu
ilkemizde hayvancilik 6nemli bir ge¢im kaynagi
olmakla birlikte, sektér haline gelmistir ve et
tiketimi durdugunda bu durum ekonomik acidan

duruma ek olarak

bir¢cok aileye zarar verecektir. Et tiiketimini
dinyamiz  icin
sinirlamak  igin

azaltmak ve
olusturdugu
vejetaryen olmak sart olmamakla birlikte, eti
daha az siklik ve miktarda tiketmek yeterli
olacaktir.

dolayisiyla
olumsuzluklar:
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[1] Akin, G. (2006). Kiiresel 1s1nma, nedenleri ve sonuclari. Ankara Universitesi Dil ve Tarih-

Cografya Fakiiltesi Dergisi, 46-2, ss.:29-43
[2] Nuwer, R. (2016). Herkes vejetaryen olsa ne olurdu?. BBC Future.
[URL= http://www.bbc.com /turkce /vertfut-37487046]

[3] ilsay, S , Dogdubay, M . (2018). (The Probable Effects of Global Warming and Ecological
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BiR ARASTIRMAYA GORE,

sadece Diinya Saglhk Orgiiti'nin beslenme
tavsiyelerine uyarak sera gazi saliniminin %17
azaltilabilecegi sonucuna ulasilmigtir. Hayvan
drtinleri ve iglenmis atigtirmaliklardan kaginma
halinde ise bu oran % 40'a kadar cikabilmektedir.
[2]

Gunlik hayatta marketlerden aldigimiz Griinlerin
cevreye verdigi zararlarin bir¢cogundan haberimiz
olmamaktadir. Tikettigimiz tirtinler ve yaptigimiz
secimleri kiiresel etkilerini

gibi azaltabilmektedir.

yiyecek 1sinma
arttirdigi

nifusunun her gecen giin arttigini géz Ontine

Diinya

alarak yiyecek-icecek tiketimini dogru yapmak
ve kaynaklar1 dogru kullanabilmek; sonraki
nesillere daha yasanilabilir bir ¢evre, kaynaklar:
tiikenmemig bir evren birakmak acgisindan 6nem

arz etmektedir.
KILOGRAM BASINA BESINLERIN URETTIGi
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BiZ NELER YAPABILIRiZ?

e Daha az paketlenmis, strdirilebilir yollarla
iretilmig gidalar: secip ekolojik ayak izimizi
azaltarak katkida bulunabiliriz.

e Dogada c¢o6zinebilen, geri donitstirilebilen
doga dostu paketlemeleri tercih edebiliriz.

e Yerel pazarlardan aligveris yaparak organik
drtin kullanimini arttirabiliriz. Tarlaya ne
kadar yakin satilan bir gida tiiketilirse, bu ayni
zamanda o Uriniin masaya gelisinde o kadar
az yakit kullanildigi anlamina gelmektedir.

o islenmis gidalardan kaginarak uygun ortam
saglamak kosuluyla kendi meyve sebzelerimizi
uretebiliriz.

¢ Yiyecek israfindan kacinip, daha az hayvan
daha fazla bitki temelli beslenebiliriz.
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THE RELATIONSHIP BETWEEN GLOBAL

WARMING AND THE FOOD INDUSTRY

BiLGE AYDOGDU-GAZi UNIVERSITY-2ND YEAR STUDENT

Global warming is the use of high-carbon fuels
such as coal and petroleum in daily life and
industry; It can be defined as the increase in the
average temperature on the earth due to the
release of greenhouse gases that hold the heat
inside the atmosphere.

The global warming phenomenon; can be
thought of as an event that is not happening
within nature’s own cycle but as an accumulation
of results caused by human actions that increase
in severity and add on to each other. [1]

One-fourth to one-third of the greenhouse gas
emissions caused by human activities in the
world arise from food production, the vast
majority of which is based on animal husbandry.
In the US, the greenhouse gas generated by the
amount of meat consumed by a family is higher
than that produced by two cars. Researcher
Marco Springmann at the University of Oxford
created a computer model to predict how much
the world will improve. The model found that if
everyone was vegetarian in 2050, food-related
greenhouse gas emissions would decrease by 60
percent, and if everyone is vegan, this reduction
could go up to 70 percent. [2] Of course, it would
not be right to expect everyone in the world to
be vegetarian or vegan. For example, in this case,
nomadic communities that feed animals will be
forced to settle down and lose their culture. [3]
In addition to this situation, although animal
husbandry is an important source of income in
our country, it has become a sector and when
meat consumption stops, this will harm many
families economically. It is not necessary to be a
vegetarian in order to reduce meat consumption
and thus limit the negative effects it creates for
our world, it will be sufficient to consume meat
less often and in lower quantities.
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[2] Nuwer, R. (2016). Herkes vejetaryen olsa ne olurdu?. BBC Future.
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ACCORDING TO A STUDY,

it has been concluded that greenhouse gas
emissions can be reduced by 17% just by
following the nutritional recommendations of the
World Health Organization. In the case of
avoiding animal products and processed snacks,
this rate can go up to 40 percent. [2]

We are not aware of most of the environmental
damage caused by the products we buy from the
markets in our daily lives. The products we
consume and the food choices we make can
increase as well as reduce the effects of global
warming. Considering that the world population
is increasing day by day, it is important to make
the right consumption of food and beverage and
to use the resources correctly in terms of leaving
a more livable environment and a universe that
has not been exhausted for the next generations.
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WHAT CAN WE DO?

e We can contribute by choosing less packaged,
sustainably produced foods and reducing our

ecological footprint.

e We can choose eco-friendly packaging that can

be dissolved and recycled in nature.

e We can increase the use of organic products by

shopping from local markets. The closer a food
sold from the field is consumed, the less fuel is
used when that product comes to the table.

We can produce our own fruit and vegetables; we
can produce them in a suitable environment by
avoiding processed foods.

We can avoid wasting food and have more plant-
based diets rather than meat-based ones
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' SaNAY DE HAVA KiiR-l'-'."i-Li(\E-:i'-YLE,

4 7 , KUBRAAKSOY R
: . ANKARA UNIVERSITESI HAZIRLIK SINIFI OGRENCISI

Aldigimiz her nefes ne kRadar temiz? Cigerlerimize cektigimiz sey ne? Eger bundan elli bin yil 6nce bu soruyu

sormug olsaydik temiz hava yamtlm verebilirdik ama su an icin maalesef bu cok zor. insanin atesi kegfmden beri .
kirlettigi gezegenimiz, Sanayl Devrimi ile daha da k1rlenmeyf: bagladi. Hava kirliligi artik tist sinirlara ulasti ve her yile ‘
en az sekiz milyon insanin, erken dlimiine neden olmaya baladi. Bunun farkina varan insanlar, kirletmeye devath

ettigi gezegenini Bunun icin devletler#yésal

diizenlemeler getirdi, sivil toplum. érgiitleri ise_gesitli'projelér yapti. Biz de bu yazllmlzda'probleme odaklanmaktansa

“nasil daha az kirletebiliriz?” sorusuna yanit aramaya basladilar.
¢Oztimleri i¢in neler yapildi, onu inceleyecegiz. . -

) ‘ Cevre sorunlarinda biiyiik pay: olan hava kirliliéifli; atmosferdeki toz,bgaz, su buhari, duman ve ko'ku seklinde var
olan kirletici etmenlerin cesitli nedenlerle artarak canh ve cansiz varliklara zarar _verici dﬁzeye ulagmasi durumu
seklinde ,tammlayablhrlz Hava kirliliginin pek ¢ok nedeni vardir ve biz bunu iki ba§11k altinda ineeleyebiliriz: dogal
nedenler ve insan faaliyetleri. Dogal nedenler 1ger1s1nde orman yanginlarini, yanardag patlamalarlm ve toz firtinalarini
sayab111r1z
Sanayilesme, yanlig konum se¢imi ve onlemsiz bir §ekilae atmosfere kirleticilerin salinimiyla hava kirliligine sebep

Sanayileyme_ve kentlesmeyse insan faaliyetleri sonucu olusan hava k1r1111g1n1n temel nedenleridir.

olur. Benzer gekilde, kentlerin gintimiizde yogun niifuslu yerlesim yerleri ofmaswla beraber evsel isnmadan kaynakli -

kirlenmeyi de insan faallyetlermm yol actig1 kirlilik kategorisinde -degerlendirebiliriz. Bu etkileri dikkate alan
sorunun ne - kadar biiyiik olduguna ikna olmasiyla beraber  uluslararasi ig birliklerine yo6neldigini
gorebiliriz. Avrupa’nin sanayilegmis tlkeleri ve Kuzey Amerika, bu etkileri en (;ok hisseden ulkeler oldugu i¢in bu

devletlerin,

6nlemlerin ba§1n1 cekiyor diyebiliriz.

Ge(;miéten gliniimiize bu’ énlemlere sbyle bir géz gezdirirsek sanayilesmenin cevreyi tahrip etmesiyle hava

kirliligine ilk Londra'nin maruz kaldigini ve bu, ylizden ilk énlemlerin 13. Yiizyilda ingiltere’de alindigini gorebiliriz.

1273 yilinda. krallik tarafindan kémiir kullanimi yasaklanmis, ardindan da 1388 yilinda ilk yasal dizenleme kabul
edilmigtir. Sanayi Devrimi'nin ardindan yiiksek 6limlerin seyretmesi, ingiltere harici tilkelerin de artik ciddi yasal
dizenlemelere gltm651 gerektigini gozler oniine sermistir. ingiltere’de 1819 yilinda ilk aragtlrma komisyonunun
kurulmasiyla hizlanan -calismalar 1956 yilinda Temiz Hava Yasas'min kabuliiyle sonuclanmigtir ancak buradaki
diizenlemeler zaten 1936 yilindaki Kamu Saghg: Yasasi'nda yer almistir. Amerika Birlesik Devletleri'nde ise 1947 yilinda
California'da yasa kabulii yapilip 1949 yilinda ilk Ul Hava Kirliligi Sempozyumu gerceklestirilmistir. 1955 yilinda
federal hiikiimet tarafindan yasa kabul edilip 1963 yllmda Temiz Hava Yasasi ytrirlige girmistir ve bu adim Avrupa
lilkelerini de harekete gegirmistir. 1963'te Bulgaristan, 1964'te Belcika, 1968'de Japonya, 1981 yilinda ise Hindistan
cevre yasalarmi gikarmaya baslamistir. Turkiye'de bu duruma bakarsak sanayinin hava kirliligine neden oldugu
varsayllmayip sanayilesme sehir iginde baslamistir. Bu yiizden de istanbul,
olmustur. Kémir dumaninin havay: ciddi bir 1sinmaya strtkledigi, 19. Yizyilin ikinci yarisindan sonra fark edilerek
kirliligi onlemeye yonelik caligmalar baglamistir. Tirkiye'deki sanayi kokenli ilk hava kirliligi 1<;1nse 1951 yilinda
calismaya baslayan ve on yil hi¢gbir 6nlem alinmadan havaya salan gazlariyla 6n plana ¢ikan Murgul Bakir Fabrikasini
érnek gosterebiliriz. Sanayilesme, istanbul'u etkisi altina almigken Ankara’daki kentlesmeyi de es gegemeyiz. Bazi
kaynaklarda kentlesme kaynakli hava kirliliginin yuksek seyretmesinden dolayr Ankara'nin canlilar i¢in en tehlikeli
kent olabilecegi soylenir. 4

hava kirliliginin ytiklendigi ilk kent -
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" Yasal duzenlemelerle ontline gegllmeye Qallsllan hava k1-rl.111g1 ‘diizenlemelerini 1lk kez 1913 y111nda koyun >
" kurulacagi- yerdeki havanin temiz olmasi gerektigi ilkesiyle goreblllyoruz. Daha. sonrasinda 1930 yihnda - *
Hifzissthha Kanunu'ndaki yerlesim yerlerinde park bahge ve spor alani zorunlulugu gelmesiyle bu isin
- ciddilestigini anlayabllmz 1972 yilindan itibaren ise bakagllklarca yonetmehkler hazirlanarak duzenleme‘
yuriirliige girmistir. Bu- yonetmehklerde asil amag¢ hem yaklt tuketlmlndekl €1’1€I‘_]1 tasarrufu hem de halk
saghgidir. 2004 yilinda ise endiistriyel kaynakli hava kirliliginin kontrolii 1(;1n yonetmehkler glkarllmlgtlr
Bu yoénetmeligin gkarllmasmdakl asil amag, sanayi ve enerji tiretim tesislerinden cikip atmosfere yayilan
is, duman, toz, gaz vb.. emlsyonlarl kontrol altina almak; bu sayed'e insan ve cevreyi korumaktir. Ulusal -
yonetmehkler disinda tlkemizin taraf oldugu uluslararasi sezlesmeler de elbette, mevcut. Bunlara 6rnek ‘
‘olarak Uzun Menzilli Smir Otesi Hava Kirliligi Sozlegmem (1983), Ozon Tabakasinin Korunmasina Dair .
Viyana Sozlesmesi (1990), Ozon Tabakasini incelten Maddelere Dair Moritreal Protokolu (1990) BM iklim
Degisikligi Cerceve Sozlesmesi (2004)-% Kyoto Protokolu (2009) verilebilir. '

KIRLILIKLE MUCADELEDE FILTRELERIN ETKISI NEDIR?

_ Peki uzun uzun yonetmellklerden bahsettik ama bu’ yonetmehkte belirtilen sanayi kaynakli
emisyonlar: nasil kontrol altina alablllrlz? Bunun i¢in bircok onlem slralayabllmz temiz yaklt ve
hammadde kullanimi, atik degerlendmlmem egitimler ve bence en onem11s1 yeterli yukseklikteki -
baca-insasi ve elbette ki baca filtrasyonu. Gaz filtrasyonuna yapllan yatirimin, diinya genelinde
fi.ltrasyon’uygul‘amalar.ma yapilan yatirimin %16’sim1 olusturdugu gorilmektedir. Bu da demek ’
‘oluyor ki yaganabilir bir- gezegen yaratmayé yonelik caligmalarda filtrasyon ve baca 6nemli bir yere
sahlp Yoénetmelige gore 11l guct olmayan tesislerde asgari baca yuksekligi yerden 10 metre veya
catinin en yuksek noktasindan itibaren en az 1,5 m olmalidir. Kati, sivi veya gaz yakith yakma
prosesleﬁndekl baca gazi emisyonlar1 da géz o6nine alinarak f1ltrelerne -yapilmalidir ve buhar
kazanlarlyla baca sistemleri uyumlu olmalidir.

w

Filtreler ile ilgili yapilan (;ahsm-alara‘ baktigrmizda ilk caligmada polyester hammadde kullanilarak
igneleme. yoluyla dokusuz yilizey yapida torba filtre kumaglari elde edilnis ve elde edilme
siirecindeki agamalarin filtrasyona etkisini inceleyen arastirmacilar; ignelemenin artmasiyla
dayaniklilik ve hava' gecirgenliginin arttigini, .bununla birlikte diferansiyel basincin ve ortalama
gdzenek boyutunun digtigini gozlemlemis. Ikinci calismada elektro-egirme yoluyla elde edilmis
nano boyutlu poliamid ag iceren bir torba filtre tasarlanmi§. Ayrica tim o6rnekler temizlenebilen

 filtre malzemesi dayaniklilik esasina gore degerlendirilerek filtrasyon testi sonucunda nano boyutlu
tabaka iceren yapinin daha kararli ve dizgin bir filtrasyon davranisi gosterdlglnl gozlemlemmg
Uclincii calismada ise elektrostatik yiik tasiyan liflerden yapilmis sentetik filtreler ve elektrostatik
yiik tagimayan fiberglas filtreler test edilerek basing diisiisii ve etkinligini sentetik filtrelerin
performanslariyla kiyaslanmis. Olgiimlere gore sentetik lifler fiberglastan yapilanlara oranla daha
az basing diislisiiyle caligmig. Ayrica elektrostatik yiiklenmi€ sentetik filtrelerin verimlilikleri,
‘geleneksel fiberglas filtreler. ile kiyaslandiginda yer degistirebilecegi géfﬁlmﬁg. flerleyen
galigmalarda toz birikiminden kaynakli verimlilik azalmasi oldugu gézlenmistir ve bunun nedeninin
hava direnci, temizleme etkinligi ve dayaniklilik, dogru malzeme segimi ile yakindan iligkili
olduguna deginilmis ve bakim yapmanin filtre omriine ve filtreleme kalitesine olumlu katk:
yapilacagi vurgulanmig. 2011 yilinda yapilan bir caligmada ise parcaciklari, yakalama acisindan
polipropilen esasl filtre yiiZeylerde adhesif kuvvetlerin daha etkin oldugu bulunmus, sonrasinda
buziigebilen ve blziigemeyen akrilik harmanlarindan igneteme yoluyla elde edilmis hacimli dokusuz
“ytizey kumaglarin. filtrasyon davraniglari incelenmig ve kumaslardaki 1gneleme yogunlugunun
filtrasyon verimliligi tizerinde 6nemli etkiye sahip oldugu bulunmus.

Sonu¢ olarak bu yazimizda, her gecen giin biraz daha fazla ' kirlettigimiz gezegenimizi
kurtarmanin bizim elimizde oldugunu biraz da bilimsel bir sekilde 6grenmis olduk. Gerek hukuki
yaptirimlarla gerek:sivil toplum orgiitleriyle gerekse miihendislik uygulamalarlyla Tek yapmamiz
gereken harekete gecmek.

Kaynakga:
https://www.resmigazete.gov.tr/eskiler /2009,/07,/20090703-20..htm Erisim tarihi: 02.04.2021
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SUMER, G. G. (summer 2014). AIR POLLUTION CONTROL: ANALYSE OF LEGAL ARRANGEMENTS AND ORGANIZATIONS DEVOTED TO PREVENTION OF AIR POLLUTION. International
Journal of Economic and Administrative Studies, 7(13)..1SSN 1307-9832 . 4
ALAN, G.; TERCAN, M. (2013). EFFICIENCIES AND DUST HOLDING CAPACITIES OF TEXTILES USED FOR AIR FILTER APPLICATIONS. Pamukkale University Journal of Engineering Sciences,
< 19(4), 179-186.
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FIGHTING AIR POLLUTION
& ' :1NDUsTRY7.i~~~

- : KUBRAAKSOY .
: : ANKARA UNIVERSITY PREPARATORYYEAR STUDENT

How clean is every breath we take? What is the thing that we 1nhale 1nto our lungs? If we had asked this question
fifty thousand years ago, our answer could have been clean air, but unfortunately, this is very dlfflcult for now. Qur
planet, which has been contaminated by human fire since its discovery, started to become even more polluted with
the Industrial Revolution. Air pollutlon has now reached ypper linits, causing premature deathssof at least elglt

" million people each year. People, who are aware of this situation, are looklng for an answer to the ‘question “How can

we pollute less?”. For this, states 1ntroduced legal regulations, and non- governmental organizations$ carried out
various projects. In this article, instead of focusing on the problem, we will examine what has been done for 1ts
solut1ons

v
)

Air pollution, which has a large share in. environmental pfoblems We can define it as the situation where the
pollutants in the atmosphere in the form of dust, gas, water vapor, smoke, and odor increase due to various reasons
and reach a level that is harmful to living and non- living things. Air pollution has many:causes and we can examine it
under two headings»>natural causes and human activities. We can count forest fires, volcano eruptions, and dust
storms among natural causes. Industrialization and urf)anlzatlon are the main causes of ‘air pollution- caused by

hunmian activities. Industrialization causes air pollution through the wrong location selection and the unavoidable

release of pollutants .into the atmosphere. Slmllarly, as cities are densely populated settlements today, we can
evaluate the pollution caused by domestic heating in the category of pollution caused by human -activities. We can
see that states that take these effects into account turn to international cooperation, once they are conv1nced of how

big the pro_blérn is. Since the industrialized countries of Europe and North A‘rnerica are the countries that feel the_se'

effects the most, we can say that these are the leading measures. .

If we take a look at these measures from the past to the present, we can see that London was first expose,d to air

pollution due to industrialization destroying the environment and therefore the first measures were taken in England

in the 13th century. The use of coal was banned by the kingdom in 1273, and then the. first legal regulation was
adopted in 1388. Watchlng high death rates after the Industrial Revolution révealéd that countries other than England
should now make serious legal arrangements. The studies that accelerated with the establishment of the first
research commission it 1819 in England resulted:in the adoption of the Clean Air Act in 1956, but the regulations here
were already included in "the 1936 Public Health Law. X the United States of America, the law was passed in California
in 1947 and the first National Air Pollution Sympos1um was held in 1949. The law was passed by the federal
government in 1955, and the Clean Alr Law was enacted in 1963, and this step also mobilized European cguntrles.
Bulgaria in 1963, Belgium in 1964, Japan in 1968, and india in 1981 started enacting environmental laws. If we look at
Turkey's situation, air pollution caused by industry was inapparent and industrialization began in the city. Therefore,
Istanbul was the first city where ajr pollution was burdened. After the second half of the 19th century, it was noticed
that coal smoke dragged the air to serious warming, and efforts to prevent pollution were started. We can show the
Murgul copper plant as an example of the origin of the first industrial air pollution inside Turkey, which started work
in 1951 and released gas into the air without taking any measures for ten years. While industrialization has taken over
Istanbul, we cannot skip urbanization in Ankara. In some sources, it is said that Ankara can be the most dangerous
city for living beings due to the high level of air pollution caused by urbanization.
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 We can see the air pollution Fegulations that tried to be prevented by legal regulations for’ the first,
. time in 1913 with the principle that the air in the place where the v1llage will be established must be clean.
" Later, in 1930, we can understand that this work got serious with the introduction of ‘the- obligation of
park, garden, and sports field in settlements in the Sanitation- Law. Since 1972, regulations have been
prepared by the ministries and the regulation has come ingo effect The main purpose ‘of these regulatlons . )
is both- energy saving in fuel consumption and public health. In 2004 regulatlons. were issued for the :
control of industrial air pollution. The main purpose of the issuance of this regulatlon is to control soot,
smoke dust, gas, etc. that emanate from the industrial and energy productlon facilities and spreads to
the~ atmosphere thus - protectmg people and the environment." Of course, there are international -
conventions to which our country is a party, apart from national regulations Examples of these are the ‘
Long Range Transboundary Air Pollution Convention (1983) the Vienna Convention for the Protection of .
the Ozone Layer (1990), the Montreal Protocol on Substances that Deplete the Ozone Layer (1990), the UN
Framework Convention on Climate Change.(2004) an‘d the Kyoto. Protocol (2009). - ¥ ‘

WHAT IS THE EFFECT ‘OF FILTRATION IN: FIGHTING POLLUTION?

WelL we talked about the regulatlons for a long time, but how can we tontrol the industry- orlgmated
emissions specified in this regulation? We can list many measures for this: use of clean fuels and raw
materials, waste utilization, pieces of training and 1 think the most important -thing is building a
sufficiently high chimney and of course ¢himney filtration. It is seen that the investment in-gas filtration
accounts for 16% of the investment in filtration applications worldwide. This means that filtration and J
.chimney play an important role in efforts to create a habitable planet. Aceordmg to the regulation, in
facilities without thermal power, the minimum ‘chimney height should be 10 meters from the ground or
at least 1.5 metets from the highest point of the roof. Filtering should be done taking into account the
flue gas emisstons in solid, liquid or gas-fired combustion processes, and steam boilers and chimney
systems ghould be compatible. S .

w

- When we look at the studies on filters, in the first study, bag filter fabrics with a nonwov?an
surface structure were obtained 'by needling using polyester raw materials, and the researchers .
who examined the effect of the stages in the production process on filtration observed that with
increasing needling, durability and air permeability increased, while differential pressure and
average pore size decreased. In the second study, a bag filter containing nano-sized polyamide
mesh obtained by electro- spinning was designed: In addition, all samples were® evaluated on the

basis of the durability of the filter material that could be cleaned, and as a result of the filtration o
test, it was observed that the structure containing the hano-sized layer showed a more stable and
uniform filtration behavior. In the third study, synthetic filters made of fibers carrying
electrostatic charges and fiberglass filters that do not carry electrostatic charges were tested, and
their pressure drop and efficiency were compared with the performances of- synthetic filters.
According to the measurements, silnthetic fibers worked with ;ss pressure drop than those made

- from fiberglass. In addition, it has been observed that the efficiency of electrostatically charged
synthetic filters can be displaced compared to conventional fiberglass filters. In future studies, it
was observed that there’ was a decrease in efficiency due -to dust accumulation, ‘and it was
emphasized that the reason’for this was closely related to air resistance, cleaning efficiency and
durability, and the right material selection, and it was emphasized that maintenance would make a
positive contribution to filter life and fi]terifig quélity. In a study conducted'in 2011, it was found
that adhesive forces were more effective on polypropylene-based filter surfaces in terms of

. capturing particles. Afterwards, the filtration behavior of bulky non-woven fabrics obtained by
needling from acrylic blends that can and do not shrink was examined, and it was found that the
needling density in the fabrics has a significant effect on the filtration efficiency. i

As a result, we learned that saving our planet is up to us-and we pollute more and more every
day. With legal sanctions, non-governmental organlzatlons and engineering applications, all we
have to do is take action. -

%
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TURKIYE’DE BIR SANTRAL:
AFSIN TERMIK SANTRALI

Ertugrul Unal-Ankara Universitesi 3. Sinif Ogrencisi
Fotograf: Yigit Efe Ozavsar- Ankara Universitesi Hazirlik Simifi Ogrencisi

Afsin - Elbistan Termik Santrali;

Yapimina, tlkemizin yasadigi enerji darbogazi
sorununa ¢6zim getirmek ve ayni yérede bulunan distik
kalorili linyit kdmirtnin degerlendirilmesi amaciyla karar
verilmigtir. Ulkenin enerji ihtiyacinin énemli bir kismi bu
santral tarafindan kargilanmaktadir. A Santrali Temmuz
1975-Kasim 1987 tarihlerinde yapilmis, B Santrali ise
Haziran 2000-Mart 2006’da tamamlanmigtir[2]. Afsin -
Elbistan Termik Santrali; Turkiye'nin biyiik
santrallerinden biri olup o6nemli 6l¢iide cevre Kkirliligi
yaratmakta ve bu cevre sorunlari karsisinda yalniz yore
halki degil, yerel resmi ve o6zel kuruluslar da saglikli
olmayan tespitlerde bulunmuslardir. Santralin cevreye
olan etkileri, tilkemizdeki arastirmacilarin dikkatini ¢ekmig
ve lizerine bir¢ok ¢aligma yapilmistir. Bu ¢aligmalara gore;

. Ayten Karaca'nin 2000’de yayinladigi calismasinin
sonu¢ kismi su cumleleri icermektedir: “Diger enerji
kaynaklarina gore komirtin elimizde bulunan en fazla
potansiyele sahip enerji kaynagi olmasi nedeniyle 6zellikle
linyitlerin cevreyi en az kirletecek sekilde kullanimi i¢in
yanma Oncesi, yanma sirasinda ve yanma sonrasindaki
teknolojilerin  incelenmesi,  gelistirilmesi ve  {ilke
kogullarina uyarlanmasi gerekmektedir. Yanlis alan ve
yanlig teknoloji yliziinden, kuruldugundan bugiline degin
cevresindeki tim varliklara (insan, toprak, su, hava ve
bitki) siirekli zarar vermekte olan Afsin - Elbistan Termik
Santralinin zararlarinin en aza indirgenmesi zorunludur”

[3].
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. Akbay ve Bilgi¢'in 2020’de yayinladiklari, santralin

cevresinde ikamet eden 500 kisi ile yaptiklari caligmada
ankete katilan ailelerin %20’sinde, aile fertlerinden birinin
kanser oldugu; en yaygin olan kanser tirintin %44 ile
akciger, %8.3 ile gogis, %6 girtlak, %6 rahim, %2.4 ile kan
kanseri ve %33.3'iinde ise bobrek, timor ve mide kanseri
gibi diger kanser tlrlerinin oldugu belirtilmigtir.
Goristlen ailelerin %28.9'unda akciger hastaligi oldugu ve
%58.2lik oran ile ilk sirada astim hastaliginin yer aldigi ve
bunu %34.8 ile bronsgit, %9.9 ile zatiirre, %7.1 ile KOAH
(kronik akciger hastaligi), %4.3 ile verem hastaliklari, %18.4
ile akciger yetmezligi ve %3.5 ile diger akciger kanseri
tirlerinin takip ettigi ifade edilmistir [1].

. Calismalarinin sonucundaki anketlerde bolge halk:
santrallerin, sagliklarina ve vyasadiklar1 cevreye direkt
olarak zarar verdiklerini bilmektedir ancak yoreye
istihdam  saglayan bu  santrallerin = kapatilmasini
istememektedirler. Bunun yerine her iki termik santralin
de elektro filtrelerini yenilemeleri, ¢evre kirliligini 6nleme
konusunda gerekli 6nlemleri almalar1 ve diizenli olarak
kontrollerini yapmasi; kurallara uyulmamas: durumunda
ise  gerekli yaptirimlarin uygulanmas:  gerektigini
savunmuslardir [1].

. Santraller, ¢cagimizin en biiylik sorunlardan biri olan
iklim degisikligine de sebep olmustur. 1975-2005 yillar:
arasinda Kahramanmarag'in yillik, mevsimlik, aylik sicaklik
degisimleri incelenmistir. Farkli metotlarla elde edilen
bilgilere gore yillik sicakliklarda Kahramanmaras ve
Elbistan istasyonlarinda biiyik artiglara rastlanmistir [4].

Calismalar ve bilimsel gerceklikler goz oniune alindiginda termik
santrallerin tilkemize kattigr deger tartisilmazdir ancak bu degerin g¢evreyi
ve insan sagligini negatif yonde etkilememesi icin gerekli tim onlemler
alinmall ve yasalar ile desteklenmelidir. Her termik santralde filtre ve baca
gazr aritma sistemi bulunmalt ve cevresel etkileri onleyecek yatirimlar

yapumaldir. Unutmayalim ki wllar ig¢inde bu etkiler gelecegimizi

etkileyecektir, onlemler alinmadik¢ca uzerinde yasadigimiz bu dunya artik
yasanabilir olmayacaktir.
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A POWER PLANT IN TURKEY:
AF§iN THERMAL POWER PLANT

Ertugrul Unal, Ankara University, 3rd Year Student
Fotograf: Yigit Efe Ozavsar- Ankara University Preparatory Year Student

Afsin - Elbistan Thermal Power Plant;

The construction of the Afsin - Elbistan Thermal
Power Plant was decided to solve the energy bottleneck
problem of our country and to utilize the low-calorie
lignite coal in the same region. An important part of the
country's energy need is met by this power plant. Power
Plant A was built between July 1975-November 1987, and
Plant B was completed in June 2000-March 2006 [2]. Afsin
- Elbistan Thermal Power Plant; is one of the largest
power plants in Turkey, creating significant environmental
pollution and environmental problems and not only local
people but also local officials and private organizations
made unhealthy detections in the face of these
environmental problems. The effects of the power plant
on the environment have attracted the attention of
researchers in our country and many studies have been
conducted on it. According to these studies;

* The conclusion of Ayten Karaca's study, published in
2000, includes the following sentences: “Due to the fact
that coal is the energy source with the most potential we
have compared to other energy sources, especially the use
of lignite in the least polluting manner, to examine the
technologies before, during and after combustion, it needs
to be developed and adapted to the country’s conditions.
Due to the wrong area and wrong technology, it is
necessary to minimize the damages of the Afsin - Elbistan
Thermal Power Plant, which has been continuously
harming all the assets around it (human, soil, water, air,
and plant) since its establishment "[3]
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- In the study published by Akbay and Bilgi¢ in 2020
with 500 people residing in the vicinity of the plant, 20%
of the families that participated in the survey, had a family
member with cancer; It was stated that the most common
type of cancer is lung cancer with 44%, breast cancer with
8.3%, larynx 6%, uterus cancer with 6%, blood cancer with
2.4% and kidney cancer and stomach cancer with 33.3%.
28.9% of the families interviewed had lung disease, and
asthma is the first place with (58.2%), followed by
bronchitis (34.8%), pneumonia (9.9%), COPD (chronic
obstructive pulmonary disease) (7.1%), and tuberculosis
(4.3%). It was stated that lung failure was followed by
18.4% and other types of lung cancer with 3.5% [1].

. In the results of their studies, the people of the
region know that the power plants directly harm their
health and the environment they live in, but they do not
want these power plants that provide employment to the
region to be shut down. Instead, both thermal power
plants should renew their electro filters, take the
necessary measures to prevent environmental pollution,
and regularly check them; They argued that the necessary
sanctions should be applied if the rules are not followed

(1.

¥ Power plants have also caused climate change, one
of the biggest problems of our age. The annual, seasonal,
and monthly temperature changes of Kahramanmarag
between the years 1975-2005 were examined. According to
the information obtained with different methods, large
increases in annual temperatures were observed in
Kahramanmarag and Elbistan stations [4].

Considering the studies and scientific realities, the value added by
thermal power plants to our country is indisputable, but all necessary
precautions should be taken and supported by the laws so that this value
does not affect the environment and human health negatively. Every
thermal power plant should have a filter and flue gas purification system
and investments should be made to prevent environmental impacts. Let's
not forget that these effects will affect our future over the years, unless

precautions are taken, this world we live in will no longer be livable.
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Gorsel 1: Avusturalya’daki orman yanginlar: (BBC)

Kiresel 1sinmanin temel nedenleri arasinda
gosterilen CO2 salinimi; ozon, metan gibi bazi gazlar
ile birlikte su buharinin atmosferdeki miktarinin
artmastyla ortaya ¢ikan sera etkisi neticesinde kiresel
sicakliklarda artiglar gorilebilmektedir. Bu durum da
zaman igerisinde degisikliklerine
olmaktadir. Kiiresel olcekte meydana gelen sicaklik
artiglarinin ekosistemlere etkileri kacinilmazdir. 1880-
2012 wyillar1 arasindaki ortalama kara ve okyanus
ylzeylerindeki sicaklik farki 0.85 °C’dir [1]. Nasa'nin

verilerine gore en son yillik sicaklik anomalisi 1.02 °

iklim neden

C'dir ve bu miktar kiicimsenmeyecek diizeydedir.
I[PCCnin 5. Degerlendirme Raporu'na (AR5) gore
kiiresel iklim degisikligi; sel,
seviyesinde ylkselme, kuraklik, yangin, firtina ve
siklonlar gibi dogal afetlere sebep olmaktadir.

1sinma ve deniz

Su kokenli afetler, atmosferik olaylarla baglantili
olarak gelisen afetlerdir. degerlendirmede
okyanuslarin ylzeyi 1971'den 2010'a kadar her on yilda
0.11 ° C 1sinmistir. [1] Isinan atmosferle birlikte kiiresel
ortalama sicakliklarda gortlebilecek 1 - 3,5 °C’lik artigla
orta kusagin daha sicak bir hal almasi kutup ikliminin

Kiresel

daha dar alana cekilmesine neden olur. Kutup ve dag
buzullarinin erimesi ve kar seviyelerinin yiikselmesine
neden olabilecek bu degisimler, diizenli rejime sahip
neden

akarsu yataklarinda rejim degisikliklerine

olacaktir. Bu durum kiy1 ekosistemlerini olumsuz
[3] Sicaklik

degisiminin

etkilemektedir. artiglarinin ~ su

dongiisindeki yani buzullarin

erimesine bagli olarak deniz seviyesinde 1901-2010

sira

yillar1 arasinda 0.19 m yiikselme gortlmektedir [1]. Kiyi
alanlarinin deniz seviyesi yilkselimleri ile sular altinda
kalmasi, tarimsal ve turizmsel kayiplar: da beraberinde
getirecektir.
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Kiresel iklim degisikligiyle sicakligin artmasi, Diinya'nin su dongilisinde buharlagma oranindaki artiga
neden olmaktadir. Buharlagsmadaki artig, havada yagis icin daha fazla su saglar, ancak bazi kara alanlarinda
kurumaya neden olur ve toprakta daha az nem birakir. Bunun yani sira bazi iklim bélgelerinde normalden
daha az yagis olmasi, zaman icerisinde atmosfer kokenli afetlerden kurakliga ve zaman igerisinde ¢ollesmeye
neden olmaktadir.

Kurakligin ve yagissiz gecen donemlerin etkisiyle orman yanginlarinin da arttigini1 géormekteyiz. Yanginlar,
bitki ortisi ve dogal gesitligin bozulmas: ya da yitirilmesine neden olmaktadir. C6llesme nedeniyle bitki
ortlist kaybi ve ylizey ortlistiniin kurumasi, toz firtinalarinin sikligini arttirir. [2][7]

Sicaklik ve yogunluklar: farkli olan iki hava kiitlesi karsilastiklarinda olusan girinti, hava kiitlelerinin
birbirlerine zit yonli hareketleriyle biiytr, sicak ve soguk cephesi olan bir siklon halini alir. Siklonlar karayla
karsilastiginda; siddetli yagmurlar ve siddetli riizgarlara neden olur ve ciddi maddi hasarlara, can kaybina,
toprak erozyonuna ve su baskinlarina neden olabilir. iklim degisikliginin, deniz yiizeyi sicakliklarini artirarak
tropikal siklonlar: etkilemesi bekleniyor. ABD Kiiresel Degisim Arastirma Programi ve Hiikiimetlerarasi iklim
Degisikligi Paneli, tropikal siklonlarin 21. yiizyilda daha yiiksek riizgar hizlar1 ve daha siddetli yagmurlarla
daha yogun hale gelecegini ongoriiyor. Tropikal siklonlar, kiy1 alanlarinda uzun sireli riizgarlar ile firtina
olusmasina neden olurlar. Firtina da kiy1 alanlarinda deniz taskinlarina, akarsu agizlarinda su birikmesine
neden olur.[3] [7]

2020’den beri diinyada yasanan bazi atmosferik olaylar ve dogal afetler
sunlardair:

*Rusya’da, ¢zellikle Sibirya'da son derece sicak bir yil oldu; Ocak-Agustos arasi sicakliklar ortalamanin 3,7 ° C
tizerinde gorildi. 2007'de belirlenen bir 6nceki rekorun 1,5 ° C izerindeydi.

*Glineydogu Asya'nin bazi kesimlerinde Ekim ve Kasim aylarinda siddetli sel felaketi yagandi.

*Vietnam’da etkili olan tropik firtinalarin meydana getirdigi sel baskinlar1 ve toprak kaymalari, ¢cok sayida
can kaybina neden olmustur.

*2019’un sonlarinda Dogu Avustralya'da bliyiik orman yanginlari 2020'nin subat ayina kadar devam etti.
*Gliney Amerika'da; kuzey Arjantin, Paraguay ve Brezilya’da kuraklik nedeniyle tarimsal kayiplar yasandi.
Brezilya'da tahminen 3 milyar dolarlik tarimsal kayip olustu.[6]
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[4] Partigég, N.S., Sogancy, S. (2019). Kiiresel iklim Degisikliginin Kaginilmaz Sonucu: Kuraklik. Resilience, 3(2), 1-24

[5] https://climate.nasa.gov/vital-signs/sea-level / Erisim Tarihi: 01.04.2021

[6]https://public.wmo.int/en /our-mandate /climate /
Erigim Tarihi: 01.04.2021
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THE EFFECT OF CLIMATE CHANGE ON
NATURAL DISASTERS

EDANUR KALAYCI
ANKARA UNIVERSITY 1ST YEAR STUDENT

Image 2: Water level rises in Indonesia (BBC)

One of the main causes of global warming is shown
as CO2 emissions; Increases in global temperatures
can be seen as a result of the greenhouse effect that
occurs with the increase in the amount of water vapor
in the atmosphere together with some gases such as
ozone and methane. This situation causes climate
changes over time. The effects of temperature
increases occurring on a global scale on ecosystems
are inevitable. The temperature difference on average
land and ocean surfaces between the years 1880-2012
is 0.85°C [1]. According to NASA's data, the most recent
annual temperature anomaly is 1.02 ° C, and this
amount cannot be underestimated. According to the
5th Assessment Report of the IPCC (AR5), global
warming and climate change cause natural disasters
such as floods, rise in sea level, droughts, fires, storms,
and cyclones.

Water-based disasters are disasters that develop in
connection with atmospheric events. In the global
assessment, the surface of the oceans warmed 0.11 ° C
per decade from 1971 to 2010. [1] With the warming
atmosphere, the increase of 1 - 3.5 ° C that can be seen
in global average temperatures and the warmer state of
the middle zone causes the polar climate to be pulled
into a narrower area. These changes, which may cause
the melting of polar and mountain glaciers and an
increase in snow levels, will cause regime changes in
stream beds with regular regimes. This situation
adversely affects the coastal ecosystems. [3]. In addition
to the changes in the temperature increases of the water
cycle, there is an increase of 0.19 m in sea level between
1901-2010 due to the melting of the glaciers [1]. Flooding
of coastal areas due to sea-level
agricultural and tourism losses with it.

rise will bring
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Increasing temperature with global climate change causes an increase in the evaporation rate in the
Earth's water cycle. The increase in evaporation provides more water for precipitation in the air but causes
drying in some land areas and leaves less moisture in the soil. In addition, less precipitation than normal in

some climatic regions causes drought from atmospheric disasters and desertification over time.

We see that forest fires have increased with the effect of drought and dry periods. Fires cause degradation
or loss of vegetation and natural diversity. Vegetation loss due to desertification and drying of the surface
cover increases the frequency of dust storms. [2] [7]

When two air masses with different temperatures and densities meet, the indentation grows with the
opposite movements of the air masses and becomes a cyclone with a hot and cold front. When cyclones
meet land; It causes heavy rains and strong winds and can cause serious property damage, loss of life, soil
erosion, and flooding. Climate change is expected to affect tropical cyclones by increasing sea surface
temperatures. The US Global Change Research Program and the Intergovernmental Panel on Climate Change
predict that tropical cyclones will become more intense in the 21st century with higher wind speeds and
more heavy rains. Tropical cyclones cause storms with prolonged winds in coastal areas. Storm causes sea
floods in coastal areas and accumulation of water in river mouths. [3] [7]

Some atmospheric events and natural disasters in the world since 2020 are:

* It has been an extremely hot year in Russia, especially in Siberia; Temperatures from January to August
were 3.7 ° C above average. It was 1.5 ° C above the previous record set in 2007.

* Severe floods occurred in parts of Southeast Asia in October and November.

* Floods and landslides caused by the effective tropical storms in Vietnam caused many casualties.

* Major forest fires in Eastern Australia in late 2019 continued until February 2020.

* In South America; There were agricultural losses due to drought in northern Argentina, Paraguay, and
Brazil. An estimated $ 3 billion agricultural loss occurred in Brazil. [6]
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RESOURCES:
[1] IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II, and IIl to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp
[2] https://www.ipce.ch/sreel/ Accessed On: 01.04.2021
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KARANTINANIN KURESEL ISINMA
UZERINDE ETKISI OLDU MU?

SABIHA
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1. Simif Ogrencisi

KAYNAKGA.

iklim degisikligi ve buna bagli olarak olusan kiiresel 1sinma ne yazik ki diinyanin
ortak bir problemi. Sanayi devrimi ile artan kirsaldan kente gog, ¢agimizda en ist
seviyeye ulagmistir. 21. ylizyi1lda 10 milyon kisi ve iistii niifusa sahip mega kentler
olusmustur ve beraberlerinde giiriiltii, hava kirliligi, dogadan uzaklagsma ve salgin
hastaliklar gibi sorunlar ortaya ¢ikmaktadir [4]. Dogal kaynaklara zarar verilmis,
iklim degisikligine bagli asir1 hava olaylarinin goriildigi ve atiklarin doganin
tasima kapasitesinin iistiinde oldugu bir ortamda ortaya ¢ikan hastaliklarin salgin
haline gelmesi sasirtici goriinmiiyor.

Covid-19'un ortaya cikis tarihi ilk olarak 30 aralik 2019 dur. Ancak yeni
koronaviriisiin kiiresel bir salgin oldugu diinya saghik orgiiti tarafindan 11 mart
2020 tarihinde tim diinyaya duyuruldu. Koronaviriis salgininin diinyaya hizla
yayllmasinin ardindan diinya genelinde iilkeler kismi ve tam kapatma
uygulamalarin1 hayata gegirdiler. insanligin bir siireligine disar1 ¢ikmasinin yasak
oldugu bir doénemde evde vakit gecirerek disaridaki aktivitesini en aza
indirgenmesinin acaba kiiresel 1sinmaya bir etkisi oldu mu?

Eve kapanmalar sonucunda enerji kullaniminda, cevrede bulunan atiklarin
miktarinda ve cesitlerinde; havada bulunan kirletici maddelerden PM2.5, PM10,
karbon monoksit, azot monoksit, azot dioksit ve kiikiirt dioksidin biiyiik dlciide
azalabildigi ve hava kalitesinde iyilesmenin oldugu goriildii. Cin'de iilke ¢apinda
kapatmalarla Ocak ayinda hava Kkirliliginin diistiigii ancak daha sonra Mart
ayindaki gevsemelerle birlikte tekrar yiikseldigi anlasilmistir. Karantinalarin
uygulanmasiyla birlikte Cin'de NO2 oraninin 10-25 Subat arasinda %20-30’a; Mart
2020'de ispanya'da, Fransa'da ve italya'da karantinadan dolayr Mart 2019'a gére
NO2 oraninin %20-30'a kadar diistiigii; Kuzeydogu ABD'de ise NO2 oraninin %30'a
kadar azaldig: [2], Brezilya’da (Rio de Janeiro) Mart ortasinda baslayan kismi
karantina sirasinda karbonmonoksit oraninda %30.3-48.5 diisiis goriilmiistiir. NO2
ve CO degerleri 2019 yilinin ayn1 donemiyle karsilastirildiginda %24.1-32.9 ve
%37.0-43.6 daha diisiiktiir [1]. Cin’in 4 farkli sehrinde (Pekin, Sangay, Guangzhou ve
Wuhan) insan faaliyetinin azalmasi dolas: ile hava kalitesinin durmunu anlamak
icin yapilan bir arastirmada Pekin, Sangay, Guangzhou ve Wuhan'daki PM2.5 diisiis
orani sirasiyla 9.23, 6.37, 5.35 ve 30.79 pg.m-3 bulunmustur [5,6].

Kiiresel 1sinmaya neden olan sera gazlari ve bunlarin azalmasina iliskin yukarida
verilmis olan 6rnekler, uygulanan kismi ve tam kapatmalar sonucunda goériilmiistiir
ancak gevseyen uygulamalar ardindan yine yiikselme yasayan havadaki zararh
partikiillerin oran1 hala insan sagligi ve iklim degisimi dolayis:1 ile de kiiresel
1sinmay1 etkiler durumda. 2018 yilinda yapilan Hiikiimetleraras: iklim Degisikligi
Panelinde (Intergovernmental Panel on Climate Change-IPCC) yapilan agiklamada
diinyanin sicaklik artisinin 1,5°C sinirinda tutulmas:i ve 2030 yilina kadar da
karbon emisyonlarinin yar: yariya diisiiriillmesi gerektigi soylenmis ve tiim diinya
bu konu ile ilgili uyarilmisti. Evet, yapilan kapatmalar belli bir siireligine hava
kalitesini yiikseltmeye yardimci olmustur ancak bu durumu siirdiirilebilir hale
getirmek hepimizin gérevi ve en biiyiik ihtiyaclarindan biridir.

1- Dantas, G., Siciliano, B., Franca, B. B., da Silva, C. M., Arbilla, G. (2020) The impact of COVID-19 partial lockdown on the air quality of the city of Rio de Janeiro, Brazil. Sci. Total Env., 729, 139085.

2- Muhammad, S., Long, X., Sall
3- SAHIN, Meltem . iklim Degig

4- Tugag G. Kentsel Siirdiiriilebs

, M. (2020) COVID-19 pandemic and environmental pollution: a blessing in disguise?. Sci. Total Env., 138820
Bilim Gazeteciligi: Avustralya Yanginlar1 Haberlerinde Bili C
Kentsel Direnglilik Perspektifinden Tarihteki Pandemiler
5- Wang, P., Chen, K., Zhu, S., Wang, P., Zhang, H. (2020a) Severe air pollution events not av

iimiighane Unives
id-19 Pandemisi
d by reduced anthropogenic acti

ltesi Elektronik Dergisi 2020;2 : 1011-1030.
versitesi. Sosyal Bilimler Enstitiisii Dergisi 2020; Salgin Hastaliklar Ozel Sayisi: 259-292.
COVID-19 outbreak. Resources, Conservation and Recycling, 158, 104814.

6- Yurtsever M. COVID-19 Pandemisinin Gevre Uzerindeki Erken Dénem Etkileri. Uludag Universitesi Miihendislik Fakiiltesi Dergisi 2020; 3: 1611-1636.


Eda Küçük
35


DID THE QUARANTINE HAVE ANY EFFECTS
ON GLOBAL WARMING?

SABIHA
SEVVAL
GOKDUMAN

Ankara University
Ist Year Student

RESOURCES:

Climate change and the resulting global warming are unfortunately common
problems of the world. Rural-to-urban migration, which has increased with the
industrial revolution, has reached its highest level in our period. In the 2ist
century, megacities with a population of 10 million or more have been formed, and
problems such as noise, air pollution, alienation from nature, and epidemics occur
with them [4]. It does not seem surprising that the diseases that occur in an
environment where natural resources are damaged, extreme weather events due to
climate change are observed and waste is above the carrying capacity of nature,
becomes epidemic.

The first time Covid-19 appeared was December 30, 2019. However, the world
health organization announced that the new coronavirus is a global epidemic on
March 11, 2020. Following the rapid spread of the coronavirus epidemic, countries
around the world have implemented partial and complete lockdown procedures. In
a period when humanity is forbidden to go out for a while, did the minimization of
outdoor activity by spending time at our houses have an effect on global warming?

As a result of the lockdown procedures, there has been a decline in; energy
usage, the amount and variety of waste materials, and the pollutants PM2.5, PM10,
carbon monoxide, nitrogen monoxide, nitrogen dioxide, and sulfur dioxide from
airborne contaminants can be greatly reduced, and improved air quality was seen.
With nationwide lockdowns in China, it was understood that air pollution fell in
January, but then rose again with the relaxation in March. With the
implementation of quarantines, the rate of NO2 in China was decreased to 20-30%
between February 10-25; In March 2020, the rate of NO2 fell to 20-30% compared
to March 2019 due to quarantine in Spain, France, and Italy; In the Northeast USA,
the NO2 ratio decreased by up to 30% [2], while the carbon monoxide ratio
decreased by 30.3-48.5% during the partial quarantine that started in the middle of
March in Brazil (Rio de Janeiro). NO2 and CO values are 24.1-32.9% and 37.0-43.6%
lower compared to the same period of 2019 [1]. In a study conducted to understand
the condition of air quality due to the decline of human activity in 4 different
cities of China (Beijing, Shanghai, Guangzhou, and Wuhan), the PM2.5 decrease rate
in Beijing, Shanghai, Guangzhou, and Wuhan was found respectively 9.23, 6.37, 5.35
and 30.79 pg.m-3 [5,6].

The examples given above are regarding the greenhouse gases that cause global
warming and their reduction have been seen as a result of partial and full
lockdowns, but the proportion of harmful particles in the air, which again rises
after loosened applications, still affect human health and global warming due to
climate change. In the statement made at the Intergovernmental Panel on Climate
Change (IPCC) held in 2018, it was said that the temperature increase of the world
should be kept at the limit of 1.5 ° C and carbon emissions should be reduced by
half by 2030, and the whole world was warned about this issue. Yes, lockdowns
have helped to improve air quality for a while, but it is one of the biggest needs and
duties of all of us to make this situation sustainable.

1- Dantas, G., Siciliano, B., Franga, B. B., da Silva, C. M., Arbilla, G. (2020) The impact of COVID-19 partial lockdown on the air quality of the city of Rio de Janeiro, Brazil. Sci. Total Env., 729, 139085.

2- Muhammad, S., Long, X., Salman, M. (2020) COVID-19 pandemic and environmental pollution: a blessing in disguise?. Sci. Total Env., 138820

3- SAHIN, Meltem . iklim Degisikligi ve Bilim Gazeteciligi: Avustralya Yanginlar: Haberlerinde Bilim izi. Giimiishane Universitesi [letisim Fakiltesi Elektronik Dergisi 2020;2 : 1011-1030.

4- Tugag G. Kentsel Siirdirilebilirlik ve Kentsel Direnglilik Perspektifinden Tarihteki Pandemiler ve Covid-19 Pandemisi Van Yiiziinci Yil Universitesi. Sosyal Bilimler Enstitiisii Dergisi 2020; Salgin Hastaliklar Ozel Sayist: 259-292.
5- Wang, P., Chen, K., Zhu, S., Wang, P., Zhang, H. (2020a) Severe air pollution events not avoided by reduced anthropogenic activities during COVID-19 outbreak. Resources, Conservation and Recycling, 158, 104814

6- Yurtsever M. COVID-19 Pandemisinin Gevre Uzerindeki Erken Donem Etkileri. Uludag Universitesi Mithendislik Fakiiltesi Dergisi 2020; 3: 1611-1636.
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KARBONDIOKSIT SALINIMINA
GENEL BIR BAKIS

Kenan Demirbuga- Ankara Universitesi 3. Sinif Ogrencisi
Sevde Afra Cumur- Ankara Universitesi 4. Sinif O@rencisi

Cevre tlizerinde insan etkisinin en
net gorialdigi alanlardan biri; enerji
elde etmek icin yakit tiketimi
gerceklestirilirken ortaya
zararli gaz salinimlarinin atmosfer
biraktig1 etkidir. Dogal
bozulmadig1  kosullarda;

yasamin

¢ikan

tizerinde
cevrenin
atmosferde devami icin
uygun seviyede bulunan sera gazlari,
giinesten gelen 1s1 enerjisini belirli bir
tutarak dtinya

oranda uzerindeki

canliligin devamliligini
ozellikle son =zamanlarda
kirlilik ve bilin¢siz tiiketim nedeniyle

saglar. Ne
yazik Kki;

artan zararli gaz salinimlari, bu sera
gerekenden fazla
etkilemesine ve

etkisinin olmasi
sekilde diinyay1
kiresel boyutta iklim degisikliklerine
maruz kalinmasina yol agcmaktadir. Bu
sorunun neticesinde; yerkire
tizerindeki degisikligi,
kuraklik, yanginlar ve Kkirlilige bagh
hastaliklar yaygin bir hal
baslamig, etki gozle
dizeye ulagmistir. Sekil 'de de net bir
sekilde gortlebilecegi gibi, 1990
yilinda kiiresel olgekte 3,9 ton olan
disen karbondioksit
salinim miktari, 2017

gelindiginde 4,4 tona ulasarak ciddi

mevsim

almaya
gorulur Dbir

kisi basina
yilina

bir artig géstermistir.

Z
.
-~
-
-
~
~
-

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2017
Yillar

Sekil 1: Kiiresel dlgekte kisi basina diisen salimimlar: (IEA, 2020a)

Ulkelerdeki sanayi ve teknoloji yatirimlarinin durumu, temiz enerji
kaynaklarina ve dogaya gosterilen 6zen, nifus, tarimsal faaliyetler,
yesil alanlara verilen zararlar gibi nedenlerden dolay1 karbondioksit
salinimlar: tlkelere gore farklilhik géstermektedir. 2017 yilina ait kisi
basina disen karbondioksit salinimlarinin  verildigi diinya
siralamasindaki bazi tilkelere ait veriler Cizelge I'de gosterilmistir

Yiksek salinim gergeklestiren endistriler ve dogal gaz iretimi
sanayide buyiik oranda karbondioksit salinimina sebep olmaktadir.
Depolama islemi i¢in okyanusal depolama, yani okyanusta bulunan su
stitununa ya da deniz zeminine direkt birakma iglemi yapilmaktadir.
Jeolojik depolama islemleri petrol, gaz ve igletilmeyen komir yataklar:
ve derin tuz formasyonlar1 gibi jeolojik ortamlarda uygulanan
yontemler ile gerceklestirilmektedir. Ayrica karbondioksitin inorganik

karbonatlara islenmesi ile depolama yapimina da rastlanmaktadir.
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Cizelge 2: Diinya Genelinde Yilda 0.1 milyon tondan fazla emisyonda, sabit
karbondioksit kaynaklar: isletim ya da endiistriyel kullanim profili.

Kisi basina diisen salinymlarina
gore 2017 diinya siralamast (Union of

ISLEM KAYNAK SAYISI EMISYONLAR Concerned Scientist, 2019 revised 2008)
Elektrik 4,942 10,539
Cimento Uretimi 1,175 932
Suudi Arabistan 16,3
Rafineriler 638 798 Avustralya 16,2
Amerika 15,0
Demir-Celik Sektérii 269 646 e 14,9
Guney Kore 11,6
. Rusya 9,9
Petrol ve Gaz Uretimi - 50 Japonya 9,0
Almanya 8,9
Diger Kaynaklar 90 33 Iran i)
Cin 6,4
. . . Ingiltere 5,6
Biyoetanol ve Biyoenerji 303 91 italya 54
Fransa 4,5
Toplam 7,887 13,466 Tirkiye 4.2

Meksika 3,6

Tirkiye'deki karbondioksit salinimlari sektorel bazda detayli incelendiginde; Sekil 2'de goriilebilecegi gibi
elektrik dretimi, 1sinma faaliyetleri ve sanayilesmenin hemen arkasindan ciddi denilebilecek bir oranla
ulasim sektoriinden kaynaklanan karbondioksit salinimlar1 gelmektedir ve her gecen yil bir 6ncekine gore
artig gozlenen salinim oranlarinda 2017 yilinda 83 milyon ton karbondioksit degerine ulasilmistir.

Mo

® Tanm Sektond (ZF) mTicaret va Hzmet Seidon (W a Konut (We)
aUagm Sekioru (W) aSanay (W) o Ohder Enerjl Endustiien (W)
2 Elektric vy Su Urescien (M)

Sekil 2: Tiirkiye de sektirlere gore CO2 salimimlary (IEA, 2020b).

Tiirkiye Istatistik Kurumu (TUIK) verilerine gére 1990-2010 yillar1 arasinda, 6zellikle karayolu ulasimindan
kaynaklanan karbondioksit salinim degerlerinde %115’lik bir artig meydana gelmistir. Ulagim faaliyetlerinin
sadece ev-ig yolculuklariyla sinirli kalmayip hayatin her alaninda kargimiza ¢ikmasindan dolayi genis bir yer
tuttugu disinildiginde, bu konuya yeterli 6nemin verilmesinin gerekliligi daha net bir gekilde
anlasilacaktir.

KAYNAKCA
-Istanbul Teknik Universitesi Fen Bilimleri Enstitiisii Yiiksek Lisans Tezi, Temmuz 2020, Ev-is Yolculuklarina Baglh Karbon Ayak izinin Lojit
Model ile incelenmesi: istanbul i¢in Bir Degerlendirme Caligmasi Asilcan Ozkaynak
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AN OVERVIEW OF CARBON DIOXIDE

EMISSIONS

Kenan Demirbuga-Ankara University 3rd Year Student
Sevde Afra Cumur-Ankara University 4th Year Student

One of the areas where human
impact on the environment is most
the effect of
the
atmosphere during fuel consumption

clearly observed is

harmful gas emissions on
to obtain energy. Under conditions in
which the natural environment does
not deteriorate; Greenhouse gases,
which are at a suitable level for the
continuation of the
atmosphere, maintain the continuity
of life on earth by keeping the heat

energy from the sun at a certain rate.

life in

Unfortunately, especially recently,
increasing harmful gas emissions due
to pollution and unconscious
consumption cause this greenhouse
effect to affect the world more than it
should be and to be exposed to
climate changes on a global scale. As
a result of this problem; Seasonal
changes, drought, and
pollution-related diseases the
globe have become widespread and

the impact has reached a noticeable

fires,
on

level. As can be seen clearly in Figure

1, the amount of CO2 emission per
capita, which was 3.9 tons on a global
scale in 1990, reached 4.4 tons in 2017
and showed a significant increase.
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Figure 1: CO2 emissions per capita globally (IEA, 2020a)

CO2 emissions differ from country to country due to reasons
such as the state of industry and technology investments in that
country, the attention paid to clean energy resources and nature,
population, agricultural activities, and damage to green areas. The
data of some countries in the world ranking where CO2 emissions per
capita for 2017 are given are shown in Table 1.

Industries with high emissions and natural gas production cause
a large amount of carbon dioxide emission in the industry. For
storage, ocean storage, that is, direct release to the water column in
the ocean or the seafloor is used. Geological storage operations are
carried out by methods applied in geological environments such as
oil, gas, and unexploited coal deposits and deep salt formations. In
addition, the processing of carbon dioxide into inorganic carbonates
and storage construction is also encountered.
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Table 2: Standard carbon dioxide sources operating or
profiles, emitting more than 0.1 million tons per year Table 1: The data of some countries in the world ranking
worldwide. where CO2 emissions per capita for 2017.

(¥ "
I -

When examined in detail sectoral CO2 emissions in Turkey; As can be seen in Figure 2, are arising from the
transportation sector coming after electricity generation, heating activities, and industrialization at a
serious rate, and in 2017, 83 million tons of CO2 was reached in the emission rates, which are increasing
each year compared to the previous year.
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Figure 2: CO2 emissions by sector in Turkey (IEA, 20200).

Turkey Statistical Institute (TSI) between the years 1990-2010, according to the particular value, a 115%
increase in CO2 emissions from road transport have occurred. Considering that transportation activities
are not limited to home-business travels but have a large place in all areas of life, it will be understood
more clearly that this issue should be given sufficient importance.

Resources:

-istanbul Teknik Universitesi Fen Bilimleri Enstittisti Yiiksek Lisans Tezi, Temmuz 2020, EV—I§ Yolculuklarina Bagl Karbon
Ayak izinin Lojit Model ile incelenmesi: istanbul i¢in Bir Degerlendirme Galigmasi Asilcan Ozkaynak

‘Ipcc Ozel Raporu, Karbondioksit Tutumu Ve Depolanmasi, Uzmanlar icin Ozet, Hiikimetler Arasi iklim Degisikligi
Paneli'nin (Ipcc) Inn. Galigma Grubu’na Ait Ozel Raporu, Ceviri: Jeo. Muh. Ender Ragip Arslan 40
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DUNYA HAVALE ESIGINDE!

ELIF BAKI
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GELECEGE GELINCE;
MESELE ONU
ONGORMEK DEGIL,
MUMKUN
KILMAKTIR.

- Antoine de Saint Exupéry,
Citadelle, 1948

KAYNAKCA

Kiresel sicaklik artiginin, sanayilesme oncesine gore 1° C arttigi ve
artisin tehlikeli boyutta devam ettigini biliyor muydunuz?

2015 yilinda yaklagik 200 tlkenin imzasi bulunan, kiresel sicakliklarin
2° Cnin ¢ok altinda simirlandirilmasi amaciyla Paris iklim Anlagmasi
imzalandi. Ayni zamanda IPCC (Hiikiimetlerarasi iklim Degisikligi Paneli)
kiresel 1sinmanin 1,5° C ile sinirhh kalmasinin aciliyeti, iklim degisikligi
tehdidi, siirdirdlebilir kalkinma ve sera gazi emisyonu konularina dikkat
cekmek amaciyla 6zel bir rapor yayinladi.

Yayinlanan rapora gore, 20. ylizyilin ortalarindan beri gézlemlenen
1isinmanin baslica nedeni insan etkisi olmustur. Kiresel ortalama ytizey
sicakliginin ise 1880-2012 yillar: arasinda 0,85 derece arttig: belirtilmistir.
Emisyon artiginin su anki haliyle devam etmesi durumunda ise, kiiresel
isinmanin 2030 ile 2052 yillar1 arasinda 1,5 °C sinirini gegecegi
raporlanmistir. Yapilan caligmada isinmanin 6ntine gec¢ilmedigi takdirde
1,5 derecelik bir artig; dinyadaki biyocesitliligin azalmasi, asiri iklim
olaylari, deniz seviyelerinin yikselmesi gibi felaketlerle karsi karsiya
birakacak. 2 °C’lik bir artig oldugu durumda ise ekosistem tzerinde daha
fazla hasar birakacak ve insanlar bu etkilerden ¢cok daha fazla etkilenecek.
IPCC raporuna gore kiiresel 1sitnmanin 1,5 °C’de sinirl kalmasi i¢in; hizli ve
genis kapsamli dontstmlerle sanayi, enerji, tarim, ulasim, bina ve
sehirlerde diizenlemeler yapilmalidir. Oncelikle karbon emisyonlarinin
acilen azaltilmaya baslanmasi gerekiyor. Bununla birlikte enerji talepleri
azaltilmali, distk emisyonlu ve karbonsuz teknolojilerin daha fazla
yayginlagmasi saglanmali, ulasim ve sanayinin elektrifikasyonu ve arazi
kullanimindaki degisikligin azaltilmas1 gerekmektedir. Acil harekete
gecmenin 6neminin vurgulandigi raporda Paris Anlagmasi kapsamindaki
taahhiitler, kiiresel 1sitnmayi 2 °C 'de tutmak igin bile yeterli degil. Ulkeler
gelecekleri icin, taahhiitlerini en kisa sirede yenilemeli ve daha fazla
sorumluluk almalidir.

*https://www.ipcc.ch/srl5/chapter/chapter-1/ Erisim Tarihi: 29.03.2021
*https://www.ipcc.ch/sr15/chapter /chapter-2/ Erigim Tarihi: 29.03.2021
*https://www.ipcc.ch/srl5/chapter/chapter-4/ Erisim Tarihi: 29.03.2021
*https://www.wwf.org.tr /28100 /yeni-ipcc-raporu-kuresel-isinmayi-birbucuk-derecede- tutmak-icin-acilen-harekete-gecilmeliErisim Tarihi: 23.03.2021
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I —
THE WORLD IS ABOUT TO CONVULSE!

ELIF BAKI
GAZI UNIVERSITY 2ND YEAR STUDENT

Did you know that the global temperature has increased by 1 °© C
compared to the pre-industrialization period and the increase continues at
a dangerous level?

AS FOR THE FUTURE In 2015, the Paris Climate Agreement, signed by about 200 countries, was
YOUR TASK IS NOT ’ signed to limit global temperatures well below 2 ° C. At the same time, the
TO FORESEE IT. BUT [PCC (Intergovernmental Panel on Climate Change) issued a special report
TO ENABLE IT. ’ to draw attention to the urgency of limiting global warming to 1.5 ° C, the
threat of climate change, sustainable development, and global greenhouse
gas emission pathways.

- Antoine de Saint Exupéry,

According to the published report, the main cause of the warming
Citadelle, 1948

observed since the mid-20th century has been human influence. It was
stated that the global average surface temperature increased 0.85 C
between 1880-2012. It has been reported that if the emission increase
continues as it is, global warming will exceed the 1.5 ° C limit between 2030
and 2052. In the study, if warming is not prevented, a 1.5-degree increase
will confront disasters such as the decrease in biodiversity in the world,
extreme climatic events, and rising sea levels. In case of an increase of 2 ° C,
it will cause more damage to the ecosystem and people will be affected
much more by these effects. According to the IPCC report, in order to limit
global warming at 1.5 ° C; Arrangements should be made in the industry,
energy, agriculture, transportation, buildings, and cities with rapid and
comprehensive transformations. First of all, carbon emissions need to be
reduced urgently. However, energy demands should be reduced, low
emission and carbon-free technologies shouldn't be prevented from
becoming widespread, electrification of transportation and industry and
land-use change should be reduced. In the report emphasizing the
importance of urgent action, the commitments under the Paris Agreement
are not enough to even keep global warming at 2 ° C. The countries should
renew their commitments as soon as possible and take more responsibility

RESOURCES: for their future. 42
*https://www.ipcc.ch/srl5/chapter /chapter-1/ Accessed On: 29.03.2021

*https://www.ipcc.ch/sr15/chapter /chapter-2/ Accessed On: 29.03.2021

*https://www.ipcc.ch/srl5/chapter/chapter-4/ Accessed On: 29.03.2021

*https://www.wwf.org.tr /?8100 /yeni-ipcc-raporu-kuresel-isinmayi-birbucuk-derecede- tutmak-icin-acilen-harekete-gecilmeli Accessed On: 23.03.2021
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Insanlhk ve yerkiire, artan sera gazlar
sebebiyle gittikce etkisini daha fazla
gosteren kiiresel isinma sorunu ile karsi
karsiya. Sanayinin geligmesi, artan
niifus sebebiyle enerji tiiketiminin de

artmasir gibi baz1 sebeplerden otiirii
gezegenimiz normal sicakligini
korumakta  giicliik  cekiyor.  Etkisi
Diinya’'min her bolgesinde gozle

goriilebilir derecede olan kiiresel 1sinma,
Sibirya’'nin  donmus topraklarinit da
fazlasiyla etkiliyor. Bu yazimizda
kiiresel 1sinmanin Sibirya’daki etkisine
ve permafrostun Sibirya’daki durumuna
bilimsel verilerle deginecegiz.

Permafrost
(Donmus Toprak)

Permafrost terimi ilk kez 1947 yilinda
Amerikali jeolog ve paleontolog Siemon
William Muller tarafindan kullanilmigtir.
Etimolojisine bakarsak kalic1 anlamina

gelen “permanent” kelimesiyle donuk
anlamina gelen “frost” kelimelerinin
birlestirilmesiyle olusturuldugunu
gorebiliriz. Eger bir bolgede vyizeyin

altindaki toprak en az iki yil boyunca
suyun donma derecesinde veya donma
derecesinin altinda kalmissa bu toprak
permafrost olarak adlandirilir. Buz
tutmus bu toprak tabaka, ¢akil ve kum
da igcerir ve metrelerce kalinliga
ulasabilir. Bu topraklar Sibirya bagsta
Antarktika, Gronland, Kanada, Cin ve
Dogu Avrupa bodlgelerinde goériilmesinin
yani sira okyanus tabanlarinda da
gortlebilir. Bu topraklar gegici veya
kalict permafrost olarak adlandirilabilir.
Kuzey Yarim Kire'de permafrost
dagilimi sekilde gorildigi gibidir[1].

fe Ozavsar- Ankara Universitesi Hazirlik Sinifi Ogrencisi
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Sibirya’da permafrostun erimesinin boélge halklarinin yani
sira kacinilmazdir.
bilgilere gore gectigimiz yiizyilda permafrost 6 santigrat
derece 1sind1 ve uzmanlar permafrostun ytizey sicakliginin
bu ylzyilin santigrat derece daha
artacagini ongoriyor. Bu artig yeryiizindeki tim perma-
frostun %40 gibi biylik bir oraninin c¢ozilecegini
gosteriyor ve bu oran 6 milyon kilometre-karelik bir
alandan daha fazlasina tekabil ediyor. Boyle bir ¢oziilme
durumunda Kuzey Sibirya’nin vahsi dogas1 ve yerli halkin
yasami da tehlikeye girecektir. Coziilen buz topragi serbest
birakacag icin toprak kaymalar: ve erozyonlar artacak, bazi
gollerin ve 1rmaklarin akig yolunun kesilme tehlikesi
olusacaktir. Deniz seviyesinin yiikselmesi sebebiyle Kuzey

tim insanlar1 etkilemesi Verilen

sonuna kadar 2

Buz Denizinin kiyisinda yasayan Tunguz ve Samoyed
halklar1 basta olmak tzere bolge halki da bu durumdan
zarar gorecek, bolgede bulunan konutlarin onarimi i¢in
buyik bir ekonomik gic gerekecektir. Zira raylar, elektrik
hatlari, dogal gaz borular: gibi bir¢cok yap1 donmus topragin
istine yapildi ve erimeye karsi herhangi bir korumalar
bulunmuyor.

Gtlintimtizde bile bazi

konutlarda topragin stabil
kalamamasindan o6tiirii cokmeler veya batmalar goritliyor.

30
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29 Mayis 2020 tarihinde Norilsk’'te bir petrol
sizintis1 meydana geldi ve sirket bu kazanin
permafrostun erimesinden dolayr olustugunu
iddia etti. Bunun haricinde bolgede birgok
nitkkleer reaktor aktif durumda ve Sibirya’da bazi
boélgeler radyoaktif atiklar1 depolamak icin
kullanilryor. Permafrost ¢dziilmesi durumunda bu
depolarin kapasiteleri azalacaktir ve Rusya igin
bir baska sorun ortaya ¢ikacaktir. Permafrostun
¢ozlilmesiyle beraber toprakta sikigmis halde
bulunan sera gazlari ve primer yapisini korumus
olmas1 muhtemel olan bazi patojen tirleri (zombi
bakteriler) de ortaya cikacaktir. 2016 yilinda
Kuzey Sibirya’da 2500 ren geyigi ve 12 yasinda bir
¢cocuk bilinmeyen bir sebeple hastaland: ve 6lda.
Daha sonrasinda bu hastaligin 75 yil Once
sarbondan 6lmis bir geyigin cesedinden bulagtig:
ogrenildi. Bu bolgedeki cesetler soguk sayesinde
muntazam bir sekilde korunuyorlar. Organlar ve
dokular mumyalanmig cesetlerdeki gibi kictilip
taninmaz hale gelmiyor. Bu sayede bilim adamlari
rahatlikla arastirma yapabiliyorlar. Bilim adamlari
permafrost boélgesinde kazilar yaptilar ve bazi
hayvan ve insan cesetlerinden dokular alarak
laboratuvarda incelemeye basladilar. Cesetlerin
akcigerlerinden aldiklar: dokularda bazi viriislere
rastladilar. Bu virtisleri laboratuar ortaminda
¢ogaltmaya caligsalar da basarili olamadilar.
Fakat bagka bir grup bilim adami Antarktika’dan 8
milyon yillik bir bakteriyi canlandirmay: basardi.
Bilim adamlar1 bu cesetlerden c¢ikacak viral bir
salginin yerylziinde etkili olmasinin son derece
digik  bir  ihtimalle  gerceklesebilecegini
belirtiyorlar. Geri gelirsek, permafrost
bolgesinde kazi yapan bazi calisanlarda “fok
parmag1” adi verilen hastalik gorildi. Bu hastalik
eklem bolgelerinde yiiksek derecede agrilara
sebep olsa da en disik etki dizeyindeki
antibiyotiklerle bile tedavi edilebiliyor. Bunun
yani sira yukarida da yazdigimiz gibi 2016'da
sarbon salgini da Sibirya’da panige sebep oldu.
Kisacasi, permafrosttan dogacak bir salgin
durumunun stpheli oldugunu gorebiliriz. Sera
gazi konusuna geri donersek, erime durumunda
bir trilyon tondan fazla sera gazinin atmosfere
salinabilecegini biliyoruz. Bu insanligi
ilgilendiren bir bagka husus olup bu duruma hizlh
bir sekilde ¢6zim bulunmalidir.

tiim

Sibirya’da Kiiresel Isinma

Permafrost, Kuzey Kutup Dairesi'nde biiyiik bir

alanm kapsiyor. Yukarida permafrostun
durumundan ve erimesiyle olusacak  bazi
tehlikelerden  bahsettik.  Sibirya'da  bulunan

permafrostun erimesinde bu bdélgedeki sicakhigin
artmastmn  etkisini  gorebiliriz. Bu  béliimde
Sibirya’daki 1sinmanmin  durumuna detaylr bir
sekilde bakacagiz.

Aoty {' C)

Diinya'nin ¢ogu bélgesinde oldugu gibi Sibirya’da da
sicakliklar artmaya devam ediyor. iklim degisikliginin
etkileri arttikca yanginlarda da ciddi artiglar goriliyor ve
itfaiye ekipleri yanginlari durdurmakta gigliikk gekiyor.
2003 yilinda Sibirya’da gerceklesen yanginda 55 milyon
doéntimlik arazi yandi. 2019 yilinda da 6 milyon dénimi
asan bir yangin gerceklesti. Yanginlar 2020 yilinin yaz
aylarinda da Saha Cumhuriyeti, Magadan, irkutsk gibi
bircok bolgede devam etti. Artan sicaklikla birlikte
bolgede ipek gilivesi sirilerinin de sayilari artisa gecti. Bu
gliveler agaclarin yangina karsi toleransina negatif etki
yapiyor. Guveler ve artan sicakliklar haricinde yildirimlar
ve beseri unsurlar da yanginin artmasindaki 6nemli
faktorler arasinda yer aliyor. Uzmanlar bu yanginlarin
iklim degisikliginde biiylik bir rol oynadigini belirtiyor.

1951-1980 yillarinin ortalama sicakliklarina gore
hazirlanan haritaya[2] baktigimizda sicakligin 2020 yilinda
Sibirya’daki kritik artisini rahatlikla gorebiliriz. Bunun
yaninda Antarktika'nmin kiyilarinda da ytiksek sicaklik
alarmin1 gorebiliyoruz. 2020 verilerine goére Khatanga
bolgesinde mayis ayinda sicaklik O santigrat derece olmasi
gerekirken 25 santigrat dereceye yiikselerek rekor kirdi.
Bazi bolgelerde sicakliklar normalden 10 derece daha fazla
Olctlirken
6lcimlerin iklim degisikli gibi bir problemin olmadigi
halde 100.000 yilda bir olusabilecegini belirtti.
Sibirya’daki sicaklik artisini gosteren bir baska unsur ise
bolgede yasayan gocebelerin tesadiifen buldugu kraterler
olabilir.
permafrostun erimesiyle aciga cikan metan gazinin
patlamasi sonucu olustugu tahmin ediliyor. Jeologlar konu
izerindeki ¢aligmalarini stirdiriyor. Eger insanlik olarak
bu konularda daha duyarl, bilin¢li ve bilgili olmazsak
kaygi veren ve geri dOniisii olmayan biyik bir sorunla
kars1 karsiya gelebiliriz.

Danimarka  Meteoroloji ~ Enstitiisi  bu

Yamal Yarimadasi’'nda  bulunan kraterin

KAYNAKCA

[1]: Earth-Science Reviews, Volume 193, June 2019
https://www.sciencedirect.com/science /article /pii/S00128252183059
07.Erisim Tarihi: 28.03.2021

[2]: http://berkeleyearth.org/global-temperature-report-for-2020/.
Berkeley Earth, Erigim Tarihi: 30.03.2021
https://www.npr.org/sections /goatsandsoda /2018 /01/24 /575974220
/are-there-zombie-viruses-in-the-thawing-permafrost . Erigsim Tarihi:
30.03.2021

https://e360.yale.edu/features /how-melting-permafrost-is-
beginning-to-transform-the-arctic . Erisim Tarihi: 01.04.2021
https://earth.org/siberia-experiences-heatwave-with-temperatures-
10°C-above-average/. Erisim Tarihi: 01.04.2021
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Humanity and the earth are faced with
the problem of global warming, which is
progressively affected by cumulative
greenhouse gases. Our planet is having
difficulty in maintaining its mnormal
temperature due to some reasons such as
the development of the industry and the
increase in energy consumption due to
overpopulation. Global warming, the
effect of which is visible in every part of
the world, also affects the frozen lands of
Siberia. In this article, we will talk about
the effect of global warming in Siberia
and the situation of permafrost in
Siberia with scientific data.

Permafrost (Frozen Soil)

The term permafrost was first used in
1947 by the American geologist and
paleontologist Siemon William Muller. If
we look at its etymology, we can see
that it is formed by combining the words
"permanent” and ‘"frost”. If the soil
beneath the surface in a region has been
at or below freezing water for at least
two years, this soil is called permafrost.
This frozen soil layer also contains
gravel and sand and can reach several
meters of thickness. These lands can be
seen in Siberia, mainly Antarctica,
Greenland, Canada, China, and Eastern
Europe, as well as on the ocean floors.
These soils can be called temporary or
permanent permafrost.

Permafrost distribution in the
Northern Hemisphere as seen [1].
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The melting of permafrost in Siberia will inevitably affect
not only the people of the region but as well as the people
in the world. According to the information given,
permafrost has warmed up to 6 degrees Celsius in the last
century and experts predict that the surface temperature
of permafrost will increase by another 2 degrees Celsius by
the end of this century. This increase indicates that as
much as 40% of all permafrost in the world will be
resolved, which corresponds to more than 6 million square
kilometers. In the event of such a thaw, the wild nature of
Northern Siberia and the lives of indigenous people will
also be endangered. As the thawed ice releases the soil,
landslides, and erosions will increase and there will be a
danger of cutting the flow path of some lakes and rivers.
Due to the rise in sea level, the people of the region,
especially the Tunguz and Samoyed peoples living on the
shores of the Arctic Ocean, will suffer from this situation

and great economic power will be required for the repair
of the houses in that region. Because many structures such
as rails, power lines, natural gas pipes were built on frozen
soil, they do not have any protection against melting. Even
today, collapses or submersions are observed in some
houses due to the unstable soil.
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An oil spill that occurred in Norilsk on May 29,
2020, was caused by the melting of permafrost
according to the claim of the company. Apart
from that, many nuclear reactors are active in
the region, and some regions in Siberia are used
to store radioactive waste. If permafrost is
solved, the capacities of these warehouses will
decrease and another problem will arise for
Russia. With the dissolution of permafrost,
greenhouse gases that are trapped in the soil and
some types of pathogens (zombie bacteria) that
are likely to have preserved their primary
also emerge. In 2016, 2,500
reindeer and a 12-year-old boy fell ill and died of
an unknown cause in Northern Siberia. Later, it
was learned that this disease was transmitted
from the corpse of a deer who died of anthrax 75
years ago. The corpses in this area are properly
protected thanks to the cold. Organs and tissues
do not shrink and become unrecognizable as in
mummified corpses. In this way, scientists can
easily their
excavated in the permafrost area and took
tissues from some animal and human corpses
and began to examine them in the laboratory.
They found some viruses in the tissues taken
from the lungs of the corpses. Although they
tried to reproduce these viruses in a laboratory
environment, they were not successful. But
another group of scientists managed to revive an
8-million-year-old bacterium from Antarctica.
Scientists state that there is an extremely low
probability of a viral epidemic from these
corpses to be effective on earth. If we return to
our topic, some workers excavating in the
permafrost area had a disease called "seal finger".
Although this disease causes a high degree of
pain in the joint areas, it can be treated with
antibiotics at the lowest effect. In addition, as we
the anthrax epidemic in 2016
caused panic in Siberia. In short, we can see that
an epidemic resulting from permafrost is
suspect. Going back to the greenhouse gas issue,
we know that more than a trillion tons of
greenhouse gases can be released into the
atmosphere in case of melting. This is another
issue that concerns all humanity, and this
situation must be resolved quickly.

structure will

conduct research. Scientists

wrote above,

Global Warming in Siberia

Permafrost covers a large area in the Arctic
Circle. We have mentioned above the situation of
permafrost and some of the dangers associated
with its melting. We can see the effect of the
temperature increase in this region with the
melting of permafrost in Siberia. In this section,
we will look at the state of warming in Siberia in
detail.

Aoty {' C)

Temperatures continue to rise in Siberia, as in most
parts of the world. As the effects of climate change
increase, there is a serious increase in fires and
firefighters started having difficulties in stopping fires. In
the fire that took place in Siberia in 2003, 55 million acres
of land burned down. In 2019, a fire exceeding 6 million
acres occurred. Fires continued in the summer of 2020 in
many regions such as the Sakha Republic, Magadan, and
Irkutsk. With the increasing temperature, the number of
silk moth herds also increased in the region. These moths
negatively affect the fire tolerance of trees. Apart from
moths and rising temperatures, lightning strikes and
human factors are also among the important factors in
the increase of fire. Experts state that these fires play a
great role in climate change.

When we look at the map [2] prepared according to the
average temperatures of 1951-1980, we can easily see the
critical increase in temperature in Siberia, 2020. In
addition to that, we can see the high-temperature alarm
on the coasts of Antarctica. According to 2020 data, the
temperature in the Khatanga region in May, while it
should have been 0 degrees Celsius, rose to 25 degrees
Celsius, breaking a record. While temperatures are
measured 10 degrees higher than normal in some regions,
the Danish Meteorological Institute stated that these
measurements can occur every 100,000 years even
though there is no problem such as climate change.
Another factor that shows the temperature increase in
Siberia may be the craters found by chance by the
nomads living in the region. The crater located on the
Yamal Peninsula is estimated to have been formed as a
result of the explosion of methane gas released by the
melting of the permafrost. Geologists continue their work
on this subject.If we, as humanity, are not more sensitive,
conscious, and knowledgeable about these issues, we may
face great anxiety and an irreversible problem.
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[1]: Earth-Science Reviews, Volume 193, June 2019
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Diinya niifusunun ciddi bir ¢gogunlugunu i¢inde bulunduran Cin’de, popiilasyonun %50’sinden fazlasi kirli havaya maruz kaliyor.

Hava kirliligi, diinya capinda en cok insan
6ldiiren nedenlerden biridir. Hatta hava
kirliligi; AIDS, gogis kanseri ve tiiberkiilozdan
bile daha fazla insan 6ldirtyor! Diinya Saglik
Orgiiti'ne gore ikinci sanayi devrimiyle
birlikte hizla artisa gecen hava kirliligi
seviyesi, her yil tim dinyada yaklasik 7
milyon insanin 6liimiine sebep oluyor.

IQAir AirVisual'iln 2020’de yayinladigi hava
kalitesi raporuna gore, havasi en kirli sehirler
arasinda ilk iki sehir Cin’in Shenyang sehri ve
baskent Pekin. Ayrica rapora gore Cin'deki
bazi sanayi kentlerinin havasi o6lumciil
derecede Kkirli.

Cin’in son otuz senede ekonomisini
olaganisti bir hizla gelistirerek Diinya'nin en
biiyitk ikinci ekonomisi konumunu almasi
birgok biiyiik problemi de beraberinde getirdi
[6]. En buyik ve insan saghgini en c¢ok
tehlikeye atan problem ise hava kirliligi.

Sanayinin gelismesiyle yeni kurulan
fabrikalar havaya SO2, NO2, CO gibi
solunmasi zararlh partikiller salarak hava
kirliligini hizla arttirdi. Hava kirliligindeki bu
artig; seneler icinde halkta zatiirre, bronsit,
astim gibi solunumsal hastaliklara sebep oldu
ve insanlarin yasam Kkalitelerini distrdi.
Cin'in bazi sanayi kentlerinde hava Kkirliligi
Oyle boyutlara ulast: ki havada gozle gorilir
bir duman hakim. Bu gézle goriilebilir duman
tabakas: ise trafikte aksamalara yol acabiliyor
[7]. Hatta bu durum insanlarin giindelik sosyal
yasamlarin1 bile etkiler durumda. Bu sanayi
kentlerinde  yasayan halkin  ¢ogunlugu
kendilerini hava kirliliginden koruyucu maske
takarak korumaya ¢alisiyorlar [2].

Peki nasil oldu da hava kirliligi seviyesi bu
kadar kritik noktalara wulasti? Bu sorunun
cevabinda vyaklagik elli yillik bir birikme
yatiyor.

KARA ELMAS

Cin’de hava kirliliginin bu kadar fazla olmasinin temel
nedenlerinden biri fosil yakitlarin enerji ihtiyacinda
kullanilmasi. Spesifik olarak ise kara elmas da dedigimiz
koémiir kullanimi.

Komir madeni yakildiginda karbon monoksit, azot
dioksit, karbon dioksit gibi gazlar havaya salinir. Yiiksek
karbon icerigi sebebiyle komiir, yakildiginda diger fosil
yakitlardan daha fazla emisyona sebep olur. Ayrica
komir, dinya capinda elektrik dretimi i¢in ana kaynak
olarak kullanilmaktadir [5].

En biiyiikk komiir iiretici ve tiiketicisi olarak bilinen
Cin'deki komir santralleri ise tilke ekonomisinin yapi
taglarindan birini olusturuyor.

Cin’in ani gelisen ekonomik biiytimesi, buyik bir
enerji ihtiyaci dogurdu. Son yarim ytzyil boyunca Cin,
dretim bazli ekonomisinde yakit olarak koémir
kullanmigtir. 2011 yilindan itibaren de diinyada en fazla
koémir kullanan tlke konumundadir. Bu konum da
haliyle Cin’in sanayi kentlerini, Diinya'da hava Kkirliligi
seviyesi en yiiksek sehirlerinden yapmistir [2].

Uluslararas: Enerji Ajansina gére 2018'de Cin'deki
emisyonun %79.7’si komiir kaynakli. Bu da Cin'deki
emisyon oranini %70.6 oranla Hindistan'dan, %25.8 ile
ABD’den, %27.9 emisyon oraniyla da Avrupa Birligi
ulkelerinden ucuk farklarla ayirtyor.

Cin'de havadaki kirliligin gozle gorilir boyutlara
ulagmas: sadece tretimle, sanayiyle ve bu tiir ekonomik
faktorlerle ilgili degil. Bir diger sebep ise Cin'de niifus
fazlaligina bagh olarak ¢ok fazla hane bulunmasi ve bu
hanelerin kis ayinda 1sinma ihtiyaclarini karsilamak igin
koémir kullaniyor olmas.

Birlesmis Milletler Nifus Fonu (United Nations
Population Division) verilerine gore yaklasik 1.5 milyar
niifusla Cin, diinyanin en kalabalik tilkesi konumunda.
Ayrica ayni verilere gore Cin hane sayisi en fazla olan
ilkelerden biri. Haliyle bu kadar fazla hanenin isinma
ihtiyacini kargilamak kolay degil. Kis aylarinda insanlarin
ucuz yakit olmasi nedeniyle 1sinma ihtiyaglarini kdmiirle
gidermesi Cin’'de hava kirliligini arttiran faktoérlerden

biri. Nufus fazlaliina baghh ara¢ kullaniminin fazla
olmas: ve araclardan havaya salinan egzoz dumani da
kirliligi arttiran énemli faktorlerden biri.
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BERE NEWS

HAVA KiRLILiGi SEVIYESI KIRMIZI ALARM VERIRKEN
CIN HUKUMETI BU KiRLiLiGi AZALTMA YONUNDE
NASIL POLIiTIiKALAR iZLEMEKTE?

Cin, hava kirlilik seviyesinin zirveyi gordiigi 2010’lu yillardan
beri kirliligi azaltma y6niinde degisik bir politika izlemektedir.

Cin hava Rkirliligini azaltmaya yoénelik politikalarint yeni mi
uygulamaya basladi? Cevap hayir, zaten aldiklar1 geleneksel
onlemler vardi. Fakat bu geleneksel 6nlemler, Cin endiistrisinin
ani yikselisine dayanamadi ve hava kirliligi kritik seviyelere
yikseldi [6]. Cin hitkiimeti, bu hava kirliligi seviyesini distirmek
icin yepyeni yollar izlemek yerine hali hazirda olan hava kalitesi
politikasin1 yeni ve daha siki tedbirlerle harmanlayarak yeni bir
politika izlemeye karar verdi [3] [4].

Bu politikayla beraber Cin’in sanayi kentlerinde hava kalitesi
ylkselmis, oldiriici olan hava kirliligi bir nebze de olsa
azalabilmigtir.

PEKI BU POLITiKANIN ICERIGINDE NELER VAR?

Cin hala kémir tretimi ve tiketiminde diinya capinda bir
numara. Fakat Cin hikimeti kirliligi énlemek adina yenilenebilir
enerji kaynaklar1 olan giines ve rizgar enerjilerini
kullanacaklarini ve bu sektorlere o6nemli bir miktar bitce
ayirdiklarini acikladi. Politikanin icerigi ¢evre kirliligine sebep olan
ana yakit komirin kullanimini azaltmak ve niikleer, hidroelektrik,
rizgar, gines enerjisi gibi daha temiz enerji kaynaklarinin
kullanimini arttirmak. Hatta fazla kirlilige sebep olan bazi tGretim
tesislerini ve fabrikalar1 kapatmak da yapilmasi planlananlar
arasinda[l].

Bu politikalar meyvesini verdi ve Cin, hava kirliligine kars:
verdigi savasta biiyiik ilerlemeler kat etti.

Buna ek olarak COVID-19 pandemi siireciyle beraber hava
kalitesi daha da iyiye giderek tehlikeli kategorisinden g¢ikt1
NASA'ya gore hava kalitesinin artis;, ekonomik yavaslamayla
dogrudan baglantili. Uretimde yaganan aksamalar, yer yer tiretimin
tamamen durmas: nedeniyle {retim etkinligi sonucu olusan
partikillerin havaya salinimi azaldi. Bu da Cin’deki hava kirliliginde
muazzam hizl bir disise yol acti.

Belki de diger iilkelerin Cin’in seneler siiren miicadelesinden ve fosil

yakit kullaniminin dogaya verdigi zararlardan ders ¢ikarip temiz
enerji kaynaklarina yonelmesi Diinya icin yeniden dogus olacaktrr.

[1] Li, X., & Tilt, B. (2019). Public
engagements with smog in
urban China: Knowledge, trust,
and action. Environmental
science & policy, 92, 220-227.
[2] China Power Team. "How Is
China’s Energy Footprint
Changing?" China Power.
February 15, 2016. Updated
January 30, 2021. Accessed
March 31, 2021.

[3] Yang, Y., Zhao, L., Wang, C.,
& Xue, J. (2021). Towards more
effective air pollution
governance strategies in China:
a systematic review of the
literature. Journal of Cleaner
Production, 126724.

[4] Wang P. (2020). China’s air
pollution policies: Progress and
challenges. Current Opinion in
Environmental Science &
Health, 100227. 1-3.

[5] Prof. Dr. Akdogan Eker A,
Prof. Dr. Dikicioglu A,
Miihendislik ve Multidisipliner
Yaklagimlar, Given Plus Grup
A.S. Yayinlari: Aralik 46 / 2019.
[6] Liu, X., Dong, X., Li, S., Ding,
Y., & Zhang, M. (2021). Air
pollution and high human
capital population migration:
An empirical study based on 35
major cities in China.
Sustainable Production and
Consumption, 27, 643-652.

[7] Zheng, L., & Na, M. (2020). A
pollution paradox? The

political economy of
environmental inspection and
air pollution in China. Energy

Research & Social Science, 70,
101773.
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In China, which has a significant majority of the world's population, more than 50% of the population is exposed to polluted air.

Air pollution is one of the causes that kill the
most people worldwide. In fact, air pollution
is killing more people than AIDS, breast
cancer, and tuberculosis! According to the
World Health Organization, the level of air
pollution, which increased rapidly with the
second industrial revolution, causes the death
of approximately 7 million people all over the
world every year.

According to the air quality report published
by IQAir AirVisual in 2020, the first two cities
among the most polluted cities are the
Chinese city of Shenyang and the capital
Beijing. Also, according to the report, the air
of some industrial cities in China is deadly
polluted.

China's development of its economy at an
extraordinary pace in the last thirty years and
taking the position of the second-largest
economy in the world has brought with it
many major problems [6]. The biggest and
most endangering problem for human health
is air pollution.

With the development of the industry, newly
established factories rapidly increased air
pollution by releasing harmful particles such
as SO2, NO2, CO into the air. This increase in
air pollution has caused respiratory diseases
such as pneumonia, bronchitis, and asthma in
people over the years and decreased their
quality of life. In some industrial cities of
China, air pollution has reached such
dimensions that there is visible smoke in the
air. This visible smoke layer can cause traffic
disruptions [7]. This situation even affects
people's daily social lives. The majority of the
people living in these industrial cities try to
protect themselves from air pollution by
wearing protective masks [2].

So how did the air pollution level reach such
critical points? Approximately fifty years of
accumulation lies in the answer to this
question.

BLACK DIAMOND

One of the main reasons why air pollution is so high in
China is that fossil fuels are used to produce energy.
Specifically, the use of coal, which we call black
diamond.

When coal is burned, gases such as carbon monoxide,
nitrogen dioxide, carbon dioxide are released into the
air. Due to its high carbon content, coal causes more
emissions than other fossil fuels when burned. In
addition, coal is used as the main source for electricity
generation worldwide [5].

Coal power plants in China, known as the largest coal
producer and consumer, constitute one of the building
blocks of the country's economy.

China's booming economic growth created a huge
energy need. Over the past half-century, China has used
coal as fuel in its production-based economy. Since
2011, it is the country that uses the most coal in the
world. This naturally made China's industrial cities one
of the cities with the highest air pollution level in the
world [2].

According to the International Energy Agency, 79.7% of
the emissions in China in 2018 were from coal. This
differentiates the emission rate in China from India with
a rate of 70.6%, from the USA with 25.8%, and from the
European Union countries with an emission rate of
27.9%.

The visible level of air pollution in China is not only
related to production, industry, and such economic
factors. Another reason is that there are too many
households in China due to overpopulation and these
households use coal to meet their heating needs in
winter.

According to the data of the United Nations Population
Division, China is the most populous country in the
world with a population of approximately 1.5 billion. In
addition, according to the same data, China is one of
the countries with the highest number of households.
Naturally, it is not easy to meet the heating needs of so
many households. One of the factors that increase air
pollution in China is that people need heating in the

winter months, and them using coal due to the fact that
it is cheap fuel. The excessive use of vehicles due to the
population surplus and the exhaust fumes emitted from
the vehicles are also one of the important factors that
increase the pollution.
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BERE NEWS

WHILE THE LEVEL OF AIR POLLUTION IS A RED ALERT,
WHAT POLICIES IS THE CHINESE GOVERNMENT
PURSUING TO REDUCE THIS POLLUTION?

China has been following a different policy to reduce pollution
since the 2010s, when the air pollution level reached its peak.
Has China just started implementing its policies to reduce air
pollution? The answer is no, there were traditional measures they
had already taken. But these traditional measures could not
withstand the sudden rise of the Chinese industry, and air
pollution rose to critical levels [6]. Instead of following brand-new
ways to reduce this level of air pollution, the Chinese government
decided to pursue a new policy by blending the existing air quality
policy with new and more stringent measures [3] [4].
With this policy, air quality has increased in the industrial cities of
China and the lethal air pollution has been reduced if just a little.

SO, WHAT ARE THE CONTENTS OF THIS POLICY?

China is still the number one in coal production and
consumption worldwide. However, the Chinese government
announced that they will use solar and wind energy, which are
renewable energy sources, in order to prevent pollution and that
they have allocated a significant amount of budget for these
sectors. The content of the policy is to reduce the use of the main
fuel coal that causes environmental pollution and to increase the
use of cleaner energy sources such as nuclear, hydroelectric,
wind, and solar energy. In fact, it is also planned to close some
production facilities and factories that cause excessive pollution
[1].

These policies have paid off, and China has made great strides
in its war against air pollution.

In addition, with the COVID-19 pandemic process, the air
quality got better and got out of the dangerous category.
According to NASA, the increase in air quality is directly linked to
the economic slowdown. Due to the disruptions in production and
the complete cessation of production in some places, the release
of these particles was lessened. This has led to an enormously
rapid drop in air pollution in China.

Perhaps, it will be a rebirth for the world if other countries take
lessons from China's years-long struggle and the damage caused by
fossil fuels and decide to use clean energy resources.

[1] Li, X., & Tilt, B. (2019). Public
engagements with smog in
urban China: Knowledge, trust,
and action. Environmental
science & policy, 92, 220-227.
[2] China Power Team. "How Is
China’s Energy Footprint
Changing?" China Power.
February 15, 2016. Updated
January 30, 2021. Accessed On:
March 31, 2021.

[3] Yang, Y., Zhao, L., Wang, C.,
& Xue, J. (2021). Towards more
effective air pollution
governance strategies in China:
a systematic review of the
literature. Journal of Cleaner
Production, 126724.

[4] Wang P. (2020). China’s air
pollution policies: Progress and
challenges. Current Opinion in
Environmental Science &
Health, 100227. 1-3.

[5] Prof. Dr. Akdogan Eker A,
Prof. Dr. Dikicioglu A,
Miihendislik ve Multidisipliner

Yaklagimlar, Given Plus Grup
A.S. Yayinlari: Aralik 46 / 2019.
[6] Liu, X., Dong, X., Li, S., Ding,
Y., & Zhang, M. (2021). Air
pollution and high human
capital population migration:

An empirical study based on 35
major cities in China.
Sustainable Production and
Consumption, 27, 643-652.

[7] Zheng, L., & Na, M. (2020). A
pollution paradox? The
political economy of
environmental inspection and
air pollution in China. Energy
Research & Social Science, 70,
101773.


Eda Küçük
50


> CORESELIKUMWE GELECES i,

Irem Coskun - Ankara Universitesi 1. Sinif Ogrenc1s1
Ahmet Ogretir - Ankara Universitesi Hazirlik Siifi Ogrencisi

iklim degisikligi, cesitli dogal ve
yapay sebeplerden oétiirii iklimin

Neler Oldu? |
1750’]i yillarda baslayan sanayilesme ile birlikte atmosfer yapisi ciddi

genel durumunda veya ' o e > . %
=r Tt sekilde degismeye basladi. Degisimlerin ana sebebi, sera gazi

delglglgkenhgmd.e .02 ya, dd dahaklu o emisyonundaki artigtir. Bu artis temelde insan kaynaklidir. Yogun fosil

Zle;;ikliklgflzsm - gengeeden yakit kullanimi ve ormansizlagma, sera etkisini arttiran baslica insan

faaliyetleridir. Bu faaliyetler sonrasinda sadece sicaklik artisi gibi
sonuglar degil; kuraklik, sel, siddetli hava olaylarinin siklik ve etkisinde
artis, buzullarin erimesiyle deniz ve okyanuslarin su seviyelerinde \
yikselme ve asit oranlarinda artis gibi ciddi sonuglar gézlenmistir. Bu
etmenlerden yalnizca Diinya cografyas: degil, ekosistem de olumsuz
etkilenmistir [3]. Diinya'daki tim canllar icin risk tegkil eden bu
durumu 6nlemek ve daha iyi hale getirmek icin bizi nelerin bekledigini
bilmeli ve onlara kars: tedbir almaliyiz. Peki, bizi neler bekliyor?

Gelen ve yansiyan  giinesg
radyasyonundaki degisiklikler ve sera
gazi salimminin  atmosfere olan
etkileri, iklim degisikliginin basta gelen
sebepleridir. Bunlara ek olarak, 1s1
dagiliminda rol alan rilizgarlar ve
okyanus akintilar1 da iklim {zerinde
etkilidir [1].

Neler Olacak?

Gelecekte ne olacagmi 6ngérmek icin; iklim bilesenleri ve aralarindaki iligki, iklim bilesenlerinin geri
doniisleriyle olusturulan modeller kullanilir. Daha sonra bu modeller senaryolastirilir. Senaryolar; niifus, kullanilan
enerji, gelisen teknoloji, ekonomi gibi bilesenler ele alinarak hazirlanir.[1] Tahmin etmekten ziyade gerceklesmesi
muhtemel durumlari bizlere sunan bu senaryolar, bizleri ne gibi sorunlarin bekledigini gosteriyor. Aralarinda
farklilik olsa da cogunlugu bize olumsuz bir gelecek resmi cizmekte olan bu senaryolardan yola ¢ikarak gelecekte
yasanabilecek olaylar1 beraber inceleyelim. 4

Sicakliklar Yiikselecek i
Sicaklik yikselisi, diger sonuglarin meydana gelmesinde cok etkilidir. $u an kullanilan modeller 20 yil i¢inde
0.2, ilerisi icin ise 1.8-4.0 derece aras1 artigin olabilecegini 6ngoriiyor. Bu degerlerden az ya da fazla artig olacagini
\’ soyleyen modeller de mevcut. Sicaklik yiikselisinin daha ¢ok kara kesimlerinde ve yiiksek egimli yerlerde olmasi

\ bekleniyor.
é ? Karbon Dongiisii ve Yasam Degisecek

\ iklimin degismesiyle birlikte biyolojik sistemler, ekosistem ve karbon déngiisii de degisecek. Sicaklik
artiglarindan ekosistemdeki bircok canli tiirii olumsuz etkilenecek. Diinya ve tizerinde yasayan canlilar kurulu
A dizenin bozulmasiyla adapte stirecine girecek ve risk altinda olacaklardir.

e Var olan kiiresel karbon dongiisit modelleri, sicakliklar artmaya devam ettikce Diinya sisteminin atmosferden
daha az karbondioksit emecegini gosteriyor. Bu durumda kiiresel iklim degisikligi sorununun giderek daha koti
bir hale gelecegini haber veriyor.



Eda Küçük
51


Yagislar Degisecek

Sicakligin etkisiyle buharlagmalar
artt1 ve su dongisi hizlandi. Bunlar
gdz Oniine alindiginda ortalama

yagis artiginin ~ %3-5 oraninda
olacagi distniliyor. Bu artig
Dinyanin her bélgesinde aymi

olmayacak. Kimi bélgelerde kis daha
yagish gecerken kimi bolgelerde
yazlar daha kurak yaganacak.

Okyanus pH1 Diisecek

Okyanuslarin atmosferdeki fazla
CO2 ve 1s1n1n bir kismini alarak iklim
degisikligine  karst olumlu rol
oynadigi  distinilmektedir.  Bu
durum, basta iyi goriinmesine
ragmen uzun vadede olumsuz
sonuclar dogurur. Cinkii deniz
suyuyla birlesen karbondioksit, zayif
karbonik asit olusturur ve sudaki
asit miktarini artirir. Bu durum da
deniz canlilari icin tehlike arz eder.

Kaynakca

Kar ve Buz
Kiitleleri Eriyecek

Sicakligin artmasiyla birlikte,
dogal olarak, eriyen kar ve buz
miktar: artacak. Kuzey Kutbu ve
Antarktika’da bulunan yiizen
deniz buzu miktarmin
ontmizdeki ylzyl boyunca
azalmaya devam edecegi
bekleniyor.

Siddetli Hava
Olaylar: Artacak

iklim degisikliginin sonucu
olarak, kasirga vb.  hava
olaylarinin siddetinin ve
sikliginin  artacagt ve hatta
artmaya basladig1 disiindliiyor.
Bu hava olaylarina gereken
enerjiyi sicak okyanus yizey
sular1 saglar. Gelecekte
okyanuslarin daha cok
isinmasiyla  da  bu  hava
olaylarmmn  artacagi  tahmin
ediliyor.

[1] https://www.mgm.gov.tr/iklim /iklim-degisikligi.aspx?s=senaryolar#

Erisim Tarihi: 24.03.21

[2] https://scied.ucar.edu/learning-zone /climate-change-impacts /predictions-

future-global-climate Erigim Tarihi: 28.03.21

[3] https://www.wwf.org.tr/ne_yapiyoruz/iklim_degisikligi_ve_enerji/

Erisim Tarihi: 26.03.21
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Deniz Seviyesi

Yiikselecek
Sicakligin artmasi, deniz
seviyesinin ~ iki  farkh  gekilde

yiikselmesine yol acar: ilki buzullarin
erimesiyle artan su miktardir,
ikincisi ise termal genlesme yani
okyanus sularmnin 1sinip genleserek
hacminin artmasidir. 21.yy boyunca
deniz seviyesinin 20-50 cm arasinda
yiikselecegi tahmin edilmektedir.

Bulutlanma Artacak

Sicaklik artigtyla  birlikte
buharlagsma artacaktir. Meydana
gelen su buhar1 daha fazla olacag:
icin bulutlanma da artacaktir. Farkli
cesit bulutlarin farkl yerlerde cesitli
etkileri ~ vardir.  Bulutlar  bazi
bolgelerde Diinya'y1 golgeleyerek
havayr soguturken bazi bolgelerde
1sty1 hapsederek sera etkisini artirir.
Bulutlanma  artisiin  ne  gibi
etkilerinin olacagi ise hala arastirma
konusudur [2].



https://www.mgm.gov.tr/iklim/iklim-degisikligi.aspx?s=senaryolar
https://scied.ucar.edu/learning-zone/climate-change-impacts/predictions-future-global-climate
https://www.wwf.org.tr/ne_yapiyoruz/iklim_degisikligi_ve_enerji/
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Climate change is the change in
the general condition or variability of
the climate over ten or more years
due to various natural and artificial
reasons.

Changes in incoming and reflected
solar radiation and the effects of
greenhouse gas emissions on the
atmosphere are the main causes of
climate change. In addition to these,
winds and ocean currents that play a
role in heat distribution also have an
impact on the climate.[1]

What's Going to Happen?

To predict what will happen in the future; climate components and the relationship between them, models

What Happened?
With the industrialization that started in the 1750s, the atmosphere 4
structure started to change seriously. The main reason for the changes
is the increase in greenhouse gas emissions. The increase is mainly
due to human action. Intensive fossil fuel use and deforestation are the
main human activities that increase the greenhouse effect. These
activities not only resulted in an increase in temperature but had
serious consequences such as droughts, floods, increased frequency
and impact of severe weather events; rise in sea and oceans water )
levels and increase in acid rates have been observed with the melting
of glaciers. Not only did these factors negatively affect world
geography but they also affected the ecosystem [3]. We must know
what awaits us and take measures against them in order to prevent
and improve this situation that poses a risk to all living things in the
world. So, what awaits us?

created with recycling of climatic components are used. These models are then scripted. Scenarios are prepared
with these components; population, energy usage, developing technology, and economy. [1] These scenarios,
whichipresent possible situations rather than predicting, show us what kind of problems await us. Although there
are differences between them, let's examine the events that may occur in the future, based on these scenarios,
most of which paint a negative picture for us. .

The Temperatures Will Rise
Sicaklik yikselisi, diger sonuglarin meydana gelmesinde cok etkilidir. $u an kullanilan modeller 20 yil i¢inde
0.2, ilerisi icin ise 1.8-4.0 derece arasi artigin olabilecegini 6ngoriyor. Bu degerlerden az ya da fazla artis olacagini
soyleyen modeller de mevcut. Sicaklik yiikselisinin daha ¢ok kara kesimlerinde ve yiiksek egimli yerlerde olmasi
bekleniyor.

The Carbon Cycle and Life Will Change
With climate change, biological systems, the ecosystem, and the carbon cycle will also change. Many living
species in the ecosystem will be adversely affected by temperature increases. The world and the creatures living
on it will enter the adaptation process and be at risk with the disruption of the established order.

Existing global carbon cycle models suggest that as temperatures continue to rise, the Earth’s system will
absorb less carbon dioxide from the atmosphere. In this case, the models show data that warns us that the globa
climate change problem will get worse.
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The Precipitation
Will Change

With the increase of heat,
evaporation increased, and the
water cycle accelerated.
Considering these it is thought that
the average precipitation increase
will be 3-5%. This increase will not
be the same in every region of the
world. In some regions, the winter
will - be rainier, while in some
regions, the summers will be drier.

The pH Levels of The
Oceans Will Decrease

Oceans are thought to play a
positive role against climate change
by taking up some of the excess
CO2 and heat from the atmosphere.
Although this may seem good at
first, it has negative consequences
in the long run. Because carbon
dioxide combined with seawater
creates weak carbonic acid and
increases the amount of acid in the
water. This situation poses a danger
to sea creatures.

Resources

Snow and Ice
Masses Will Melt

As the temperature rises,
the amount of melting snow and
ice will naturally increase. It is
expected that the amount of
floating sea ice found in the
Arctic and Antarctica will
continue to decline over the
next century.

The Number of Severe
Weather Events
Will Increase

As a result of climate change,
it is thought that the intensity
and frequency of severe weather
events like hurricanes will
increase and have already
started increasing. Warm ocean
surface waters provide the
energy needed for these
weather events. It is estimated
that these weather events will
increase with the warming of
the oceans in the future.

[1] https://www.mgm.gov.tr/iklim /iklim-degisikligi.aspx?s=senaryolar#

Accessed On: 24.03.21

[2] https://scied.ucar.edu/learning-zone /climate-change-impacts /predictions-
future-global-climate Accessed On: 28.03.21
[3] https://www.wwf.org.tr/ne_yapiyoruz/iklim_degisikligi_ve_enerji/
Accessed On: 26.03.21

The Sea Level
Will Rise

The increase in temperature
causes the sea level to rise in two
different ways: The first is the
amount of water that increases with
the melting of glaciers, and the
second is thermal expansion, that is,
the volume of ocean waters
increases by heating and expanding.
It is estimated that the sea level will
rise between 20-50 cm during the
21st century.

Clouding Will Increase

Evaporation will increase with
the increase in temperature. Since
the water vapor will be more,
clouding will increase. Different
kinds of clouds have various effects
in different places. While clouds cool
the air by shading the Earth in some
regions, they increase the
greenhouse effect by trapping heat
in some regions. The effects of an
increase in cloudiness are still a
matter of research [2].



https://www.mgm.gov.tr/iklim/iklim-degisikligi.aspx?s=senaryolar
https://scied.ucar.edu/learning-zone/climate-change-impacts/predictions-future-global-climate
https://www.wwf.org.tr/ne_yapiyoruz/iklim_degisikligi_ve_enerji/
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HER SABAH SAFAKTA DOGAN VE
KARANLIKTA OLEN NEDIR?

Ars. Gor. Firat AYAN-Atilim Universitesi-Yiiksek Lisans Ogrencisi

Bir umuda tutunmak... Ginlik hayatimizda ne
kadar ¢ok duyariz. Peki agk umutlarimizla mi ilerler?
Hadi ilk agkinizi hatirlayin. O pesinden kostugunuz,
gorir gérmez tagikardinizin tuttugu.. italyan
besteci oldugunuzu hayal edin. Sahi sesler ile
yalnizligi, adanmig  duygulari veya icinde
kaybolunmus amansiz  ¢ikmazlar1t  anlatabilir
miydiniz? Cevap veriyorum. Giacomo Puccini iseniz
bir porteli kagit* bir kalem ve anlatilmig ¢ok giizel
bir masal sizin icgin yeterli olurdu. Peki kim bu
"Duygusal Italyan™?

22 Aralik 1858 dogumlu Giacomo Antonio
Domenico Michele Secondo Maria Puccini ya da
kisaca Giacomo Puccini'nin kendine 06zgi zor ve
inld bir hayati olmus. Yedi ¢ocuklu bir ailenin ilk
erkek evladi olarak dogan Puccini bes yasinda
babasini kaybetmistir. ilging bir hayati olan Puccini,
ilk mizik egitimini dayis1 Fortunato Magi'den
almigtir.

Bu tarihsel aciklamanin Puccininin herkes
tarafindan kabul edilmis tanri1 vergisi miizikal
dogurganhigini ve inceledigi gerceklik dolu “sesleri”
tam anlamiyla acgiklamasi mimkin degildir. O artik
diger operalarda gordligimiiz ylice
kahramanliklardan siyrilmig, hayatin en acimasiz
noktalar1 olan kaybolmus idealleri, yalmizlig1 “acilarla
dolu bir felsefe” altinda kendi miziginde islemistir.
Le Villi isimli operasiyla baslayan bu stireci Edgar,
Manon Lescaut, La Boheme ve nattralizm akimina
ilk adimin1 attig1 Tosca ile 6limle yaristig1r Turandot
gibi pek ¢ok opera takip etmistir. Gindelik yasamin
zorlugu ve stirekli konu bulma zorunlulugu “avante-
garde” olarak adlandirilmig olup savag sonrasi
Puccini'yi bir “yeni ifade bi¢imi bulma” konusunda
hayli zorlamigtir. Tim bu ince stizgeclerden siizilip
gelen Turandot operasi, yapi itibariyle Puccini'nin
en etkilendigi akim olan natiiralizmden egzotizme
gecisinin en 6nemli temsilcisidir.

Birinci Diinya Savasi, bir¢oklarinin oldugu gibi
Puccini'nin de hayatina 6nemli bir kesik atmigtir. Bu
sancili ve kanli dénemin Puccini'nin hayal diinyasini
etkilememesi ya da onu bir bunalimin igine
atmamas! pek olagan degildir. Hatta Turandot bu
dénemden sonra bestelenmis olup ilk perdedeki
o6lim c¢igliklar1 ve Ayin altinda olimi mest ile
bekleyen kan dolu koral partilerin bu etki ile
yazildig1 ¢ok acikga ifade edilmektedir. Anlasildig:
gibi tam olarak inceleyecegimiz konu, Puccini'nin
Turandot operasi.

Puccini Schiller'in "Turandot-Cin Prensesi"
eserinden ilk ilhamini almakla beraber, Turandot
operasinin ana temelini Venedikli Carlo Gozzi
tarafindan yazilmig ve 22 Ocak 1762 de San Samule
Tiyarosunda sahnelenen 5 sahnelik bir trajik tiyatro
oyundan almistir. Esasen kimi kaynaklarda
Puccininin bu oyundan ziyade miiziklerini
Busoni'nin yaptigi Almancaya uyarlanmis ve Max
Reinhardt’in sahneye koydugu, sahnede adeta etrafi
erkeklerle cevrilmis bir ¢ingirakli yilan tasvirinde
olan Turandot’tan etkilenmistir. Oyunda
gordiginiin dinledigi 1001 gece masallarindan farkl
oldugunu goéren Puccini bu hikayeden oldukca
etkilenmig ve Turandot'u bestelemek igin cetin ve
titiz bir calisgma baglatmigtir. Nitekim libretto*;
tiyatrodan dogrudan alinamayacagl ve revize
edilmeye ihtiya¢ duyacag: icin Ginli besteci, libretto
yazarlar1 Guiseppe Adami ve Renato Simoni ile bir
toplant1 diizenlemigtir. Bu eserin lirik ve siirsel
anlatisim1 kendi mizigi geregi bozmak istemeyen
Puccini bu konuda 1srarct olmus ve Simoninin
sempatik yaklagimi sonrasi “serbestce bestelenecek”
bir perdeye de yer vermistir. Bu olay akisini
degistirecek olup Puccini'yi hi¢ zorlamamaistir.
Ginki, anlatmak istedigi “gigstiz’ ve “kendini
adayan” asik karakter, hi¢ fark etmemesine karsin
tam olarak burnunun dibindedir. Yani Puccininin
aradig1 dramatizm kendi hikayesidir.
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Pek coklarina gore bu operada iki farkli kadin
figirti anlatilmaktadir. Her ne kadar Turandot olaym
ana karakteri olsa da Puccini bu masala Liu'yu
eklemistir. Elvira ile beraber olan Puccini’nin evinde
gen¢ bir hizmet¢i caligmaktadir. Geng¢ hizmetci
Puccini hissetmeden ona agik olmus ve bir “umut”
yaninda kalmayr yeglemistir. Elvira'nmin kiskanclik
krizlerinin  pencesinde  hapsolan gen¢  kiz,
Massaciuccolli G6li'nin donmus sularina birakarak
hicbir sey soylemeden intihar etmistir. Puccini ise
geng kizin askini intiharindan sonra fark etmis ve bu
olaydan c¢ok dramatik boyutlarda etkilenmigtir.
Ancak bu olay Puccini'nin Turandot operas: icin
aradigr karakteri bulmasina sebep olmustur. Artik
elinde mizigiyle isleyebilecegi tstiine toreler
adanmig adeta buyili bir kadin olmakla beraber
kendini aski igin ilk firsatta yokluga surtikleyebilecek
“povera Liu” (zavall Liu) vardir.

ilk calismalarinin ardindan Puccini, giiclii ve
zayif figirleri bir arada kullanarak “ ¢ok sesliligini”
yaratmig, dogudan aldig1 kiclicik bir melodiyi
egzotizm hamuru ve kendi miizikal dogurganligi ile
yogurmaya baslamigtir. Uzun ve titiz bir ¢aligmanin
icine girmis olan Puccini dayanimaz bogaz
agrilarinin Gzerine bir tibbi destek almaya karar
vermistir. Gelecek haber hi¢ iyi olmayacaktir:
Puccini girtlak ve lenf kanseridir. Yorucu, savaslar ve
kan icerisinde gec¢mis hayatinin dayanilmaz
azizligine ugrayan Puccini artik "duvardaki gozlerin”
takibi altinda zamanla yarigmaktadir. Hikayesini
anlatmak icin zamana ihtiyact olan Puccini bir
“umut” tedavi amaciyla 24 Kasim 1922'de Briksel'e
gitmistir.

Tedavisi boyunca da ayni titizlikle c¢aligan
Puccini, kanserinin ne kadar ilerlediginin farkinda
olmamasina kargin Olecegini adeta hissetmistir.
Eserinin en can alici noktasi olan Liunun 6limi ve
Turandot ile mechul prens arasindaki “buzlarin
¢0zildigi” sahneye kadar bestelemis ve geriye 23
plaka, 36 sayfa eskiz birakip essiz eserine veda
ederek 29 Kasim 1924 yilinda vefat etmistir.

En biyiik vasiyeti olan Turandot operasini ise
O0grencisi ve arkadasi olan Franco Alfano
tamamlamistir. Her ne kadar eser tamamlanmis olup
26 Nisan 1926 yilinda Dinya promiyeri yapilmig olsa
da, gelmis gec¢mis en iyi seflerden biri kabul edilen
Toscanini, l¢linci perdede Liu poesia sarkisinin
ortasinda orkestrayr durdurdu; sef degnegini
podyuma koydu ve seyirciye dénerek "Burada opera
bitti, ¢linkii tam burada maestro 6ldi." diyip eserin
icrasinin bittigini soyledi ve perde yavasca kapanip
oyun orada bitirildi.

Cok dramatik ve bir o kadar ilgin¢ olaylara
sahne olmug Turandot'un hikayesi boyledir. Bu
akimin glizel miziklerinin yaninda hikayeleri de bir
o kadar acikli ve gercektir. Gelelim Farsga kokenli
bir sézciik ve “Turan kiz1” demek olan Turandot'un
¢ perdelik hikayesine:

Birinci perdede Pers prensi Pekin’de Turandot'un
sorularini bilememigtir. Yakigikliligi ile tin salmig

prensin infazini izlemek icin tim Pekin halki ay
dogar dogmaz sehrin merkezinde toplanmistir. Bu
esnada itismeler sonucu yash ve kor bir adam yere
diiser. Yardimeisinin yani Liu'nun gigliklar: iizerine
bir yabanci gen¢ yardima gelir. Kaderin cilvesi ki
yardimci olan geng, diisen ihtiyarin tlkesini savasta
kaybetmis Tatar Krali Timur, yani babasi oldugunu
gortr. Uzun bir aradan sonra bir araya gelmislerdir.
Ancak mechul prens sasirir, “Liu, neden buradasin?”
diye sorar. Liu'nun cevabi ise ¢ok farkl olacaktir. Liu
sarayda ona gilen tek kisinin mechul prens
oldugunu sdyler. Ancak asil konu Liu'nun mechul
prense duydugu dayanilmaz asktir.

idam esnasinda halk, Turandot'tan prensi
bagislamasini ister ancak Turandot bunu kabul
etmeyecektir. Ote yandan mechul prensimiz
Turandot'u idam swrasinda goérir ve TUlc kere
Turandot'un ismini haykirir. Kimsenin tanimadigi bu
gencin cesareti, halki endiselendirmektedir. Prensin
bundan vazgecmesini isterler. Hatta sarayin
hizmetkarlarindan Ping, Pang ve Pong onu
engellemeye caligir. Fakat prensimiz kararindan
vazge¢cmez. Prens sehrin ortasinda bulunan gonga
gidecekken son olarak Liu ona yalvarmaya baslar.
“Signore Ascolta” (Dinleyin efendim). Liu aglayarak
prensimizden vazgec¢mesini ister. Liu'nun
gozyaslarindan etkilenen prens “non piangere Liu”
(aglama Liu) der. ilk perdenin sonunda Ping, Pang,
Pong'un prensin Oliminden emin kahkahalar1 ve
halkin 6lim ¢igliklar1 arasinda mechul prens kosarak
gonga gidip i¢ kere calarak Turandotun ismini
haykirir.

ikinci perde, bestecinin 6 yilda besteledigi bir
mizikle saraymn pavyonunda baslar. Ping, Pang ve
Pong her giin ¢ok sayida saray evrakini inceler ve
sarayin, dinsel veya devlet erkanini ilgilendiren her
toreni diizenlemek ve kontrol etmek amaciyla
bagkdsede olurlar. Bu durumdan sikilan dgliden
Ping'in aklina Honan'da etrafi bambu agaglariyla
¢evrilmig goliin kenarinda bulunan malikanesi gelir.
Yasadigr pastoral hayata Ozlem duymaktadir.
Ping’den etkilenen Pong ise Tsiang yakinlarinda olan
ormanint ve korularim1 hatirlar. Pang ise Kiu
yakinlarinda bahgelerini diigtinmektedir. Ugiiniin de
saray hayati disinda ¢ok giizel hatiralar1 vardir.
Sarayin kanh oyunlari ve Turandot'un
Olimcilliginden sikilmaya baslamiglardir. Ancak
yapacak bir sey yoktur. Hayallerini bir kenara
birakip, evlenmeye gelen prensin diigiin veya cenaze
torenini diizenlemek i¢in ise koyulurlar.

Ote yandan artik sarayda hazir bulunan mechul
prensimiz Turandot'un 6niine c¢ikmayr bekler. Giin
dogumuyla beraber Imparator Altum, tahtinda
otururken prensten Turandot'un sorularindan
kacmasini ve kendini 6limden kurtarmasini 6giitler.
Ancak mechul prens bu ogiitleri dinlemeyip
Turandot'un karsisina gikar.

Turandot sahnede belirir. Gegen bin yil i¢inde
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kendinin ge¢misi olan Prenses Lo-u-Ling'un tek
hitkkiimdar olarak halkin yasayisini mutlu ve giizel
idare ettigini, ancak istilaci prens yiiziinden savasa
zorlandigini ve yenik disirildigind anlatir. Onun
oclint almayi, tagidigi ruha borg bildigini sodyler ve
prensi sorularindan kagmasi igin uyarir. Ancak
prensimiz caymaz. Bunun dstiine Turandot ilk
bilmecesini prense yonlendirir.

- "Her aksam dogan ve her sabah safakla 6len
nedir?" Prens kendine yakisan bir bi¢cimde; biiyiik bir
6z givenle cevabini verecektir: “"UMUT”. Turandot
sasirmistir fakat bunun bir sans oldugunu disiinerek
hi¢ vakit kaybetmeden ikinci bilmecesini sorar.

-“Ne, ¢ok sicak ve kor kirmizi bir alev gibi titreyip
durur?" Bu sefer Prens hemen cevabini veremez
ancak bir siire sonra dogru cevabi prensesin ylziine
bir tokat gibi ¢arpar. “KAN”. Turandot iyiden iyiye
korkmaya baglamistir ve c¢ok derinden sarsilir.
Cinki elinde sadece tek bilmece kalmis ve prensin

dogru cevaplamas: halinde onunla evlenmek
zorunda kalacaktir. Ote yandan halk, mechul
prensimizi desteklemeye baslamig ve
heyecanlanmgtir.

Bu duygusal karamboliin iginde Turandot,
tg¢iincli bilmecesini yo6nlendirir. "Ne buz gibi
soguktur ama ates gibi yanar?" Prens cevap
vermeden Once disiincelere dalar ve Turandot artik
prense karst galip geldigini dustinerek dalga
gecmeye baslar. Bu esnada mechul prens dogru
cevabi verir. “TURANDOT” dogru cevaptir. Tarihin
akis1 degisecektir. Sarayin bahcesine bu sefer bir
idam mahk{mu degil, bir damat gelecektir. Turandot
babasina yalvarmaya baslar. "Beni ondan uzak tut”.
Fakat babasi bunun tére oldugunu ve prensi diger
glinlin sabahinda damadi olarak goérmek istedigini
soyler. Turandot, bu téreye dayanamayip aglarken
mechul prens buna razi gelmeyip Turandot’a ondan
kurtulmasi icin bir sans vererek kendi bilmecesini
sorar. “Il mio nome non sai. Dimmi il mio nome

prima dellalba, e allalba moriro!” (Ismimi
bilmiyorsun. Safak sékmeden ismimi séyle ve safakta
oleyim!)

Ugiincii perde ise Turandot'un emirleri arasinda
hiiziinli bir geceye acilir. Mechul prensimiz - ki
arttk adim1 vermekten sakinmayacagim- Calaf,
sarayin bahcesine gelmis ve o emri duymustur:
“Nessun Dorma” (Kimse Uyumasin). Prensesin
penceresinin altinda olan Prens Calaf, operanin en
ikonik aryasini sdylemeye baglamistir.

Nessun Dorma:

Nessun dorma, nessun dorma...
Tu pure, o principessa,

Nella tua fredda stanza,

Guardi le stelle,

Che tremano d’'amore

E di speranza.

Ma il mio mistero e chiuso in me,
Il nome mio nessun sapra,no,no
Sulla tua bocca lo diro

Quando la luce splendera.

Ed il mio bacio sciogliera il silenzio
Che ti fa mia

Dilegua, o notte
Tromantate, stelle!
Tromantate, stelle!

All’alba vincero!
Vincero! Vincero!

URANDOIL

n1 G.PUCCINI ...

IMOM '

Kimse uyumasin, kimse uyumasin...
Sen bile, Prenses,

Soguk odanda,

Yildrzlart seyret,

Ask ve imitle

titreyen yildizlare.

Ama benim sirrim bende saklr,
Ismimi kimse bilmiyor, hayir, hayir
Onu senin dudaklarina fisildayacagim
Gun 1s1dirginda.

Ve 6piiciguim sessizligi bozdugunda
Sen benim olacaksin.

Kaybol artik, gece!

Uzaklasin, yildizlar!

Uzaklasin, yildizlar!

Safakta ben kazanacagim!
Kazanacagim! Kazanacagim!

66 Bu noktada aryanin soézlerini ve Tiirkge
cevirisini paylagmak istedim. Siddetle tavsiye
etmeliyim ki bu arya, Italyan tenor Franco
Corelli'den dinlenmelidir. Pek ¢cok miizik otoritesine
gore Corelli, sanki Calaf rolii icin dogmus veya bu rol
sanki onun i¢in yazilmistir.) ’,
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Calafin aryasinin ardindan bir kita asker Timur
ve Liu'yu sarayin bahcgesine getirir. Turandot onlarin
mechul prens Calafin ismini bildigini ve
soylemelerini ister. Fakat Liu - ki operanin en hiiziin
dolu sahnesidir- bu ismin o¢liime kadar onunla
gidecegini aryasinda soyler. "Tu Che Di Gel Sei
Cinta” (sen etrafi buzlarla cevrili kisi) veLiu aryanin
sonunda bir askerin belinden hangerini alarak
kalbine saplar ve olir. Yazinin basinda da séylendigi
gibi aslinda bu Puccini'nin hizmetkarinin intiharidir.
Operanin bu boélimi, biytk sevgiyi kabul etmeyen
kadin figiirine karsi kendini oldiirebilecek kadar
seven bir kadinin ¢ok sesliliginin finale ulagmig
halidir. Bu aryanin devaminda ise Timur aglayarak
“Liu Sorgi” (Kalk Liu) aryasini soyler fakat Ping’in
ihtiyar: uyarmasi ile gézleri gérmeyen Timur Liu'nun
6ldiagint anlar. Halk Liu'nun naasini alip gotiriirken
Timur'da onlarla gider. Sahnede bir tek Calaf ve
Turandot kalir. Liu'nun élimiinden kendini sorumlu
tutan Calaf “Principessa di Morte”(6litm prensesti)
diyerek Turandot’a serzeniste bulunmus ve
Turandot’'un istememesine ragmen onu kollarinin
arasinda sarmalayarak ilk 6pliciglini vermistir. Bu
sahne, bestecinin c¢ok istedigi ve bir hayli kafa
yordugu buzlarin ¢6ziilme sahnesidir. Nitekim bu
sahne Puccininin besteledigi son sahne olmustur.
Bu sahnenin ardindan eser Franco Alfano tarafindan
devam ettirilmigtir. Bu sahnenin devaminda
Turandot bu birlikteligi istemez ve Calaf'a ismini
soylemeden oradan gitmesini soyler. Fakat Calaf
dayanamayarak Timurun oglu Calaf oldugunu ilan
eder. Artik Calafin hayati, 6ptiigi Turandot'un
buzdan dudaklarinin arasindadir.

flk éptictigiin ardindan fikri degismeye baslayan
Turandot, Calafin ona sarilmasinin ardindan
distincesini oldugu gibi degistirir ve sarayda
imparator ~ Altum'un yanina gelirler. Tahta
yaklagtiklar1 sira Turandot, Calafin ona sordugu
bilmeceyi soyle cevaplar.

- “Evet, ismini biliyorum. Onun ismi agktir...”

Liu'nun 6limi gibi pek ¢ok dramatik ve lirik 6geyi
icinde barindiran Turandot operasi, Turandot ve
Calaf'in diginiyle nihayete ulasir.

Merak edenler igin Turandot operasini
izleyebileceginiz birka¢ adres o6nermek istiyorum.
Son zamanlarin en gbézde mecralarindan olan
YouTube’ a eger Gencer, Corelli Turandot
yazarsaniz iyi bir kayit bulabilirsiniz.

Son olarak, Turandot operas: 2019 yilinda
Ankara Congresium sahnesinde oynanmuigtir.
Vincenzo  Grisostomi  Travaglininin  sahneye
koydugu Turandot’ta bagrolleri

Calaf: Murat Karahan,

Liu: Tuba Mankal Dekak,

Turandot: Mehlika Karadeniz,

Timur: Safak Gilig

Ping: Cetin Kiranbay,

Pong: Arda Dogan,

Pang: Baris Yang ve

Un Mandarino: Umut Kosman paylagmistir.

Daha detayli bilgi ve eserden kesitler icin Devlet
Opera ve Balesinin resmi internet sayfasina asagida
bulunan karekod ile bakabilirsiniz.

*1-( notalarin yazildig1 bes ¢izgili satir)
*2-( opera da sodylenen sozler)

KAYNAKCA:

1)Ankara Devlet Opera ve Balesi Yayinlari, 2018-2019
sezonu, Sayr:2-Turandot

2)Ankara Devlet Opera ve Balesi Yayinlari, 2012-2013
sezonu, Say1:18-Tosca
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NASA'DA TURK BIR
BILIM INSANT:

BETUL KACAR

Edanur Kalayci - Ankara Universitesi 1.Sinif Ogrencisi
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Gorsel:  Biyojeokimyasal calismalara atalara ait sekans
rekonstriiksiyonunu uygulamak icin 6nerilen strateji.
Paleogenomik calismalarla, glinimiizdeki

organizmalarda korunan ¢ok eski organizmalarin genetik
materyaliyle antik yasami ve antik diinyayr kesfetmek
hedeflenmektedir. Bu calismayla genlerin davramislarini
degistirip degistirmedigini ve eger degistiriyorlarsa bunu
nasil  yaptiklar1  Ogrenilmeye  calisiimigtir.  NASA
Astrobiyoloji Programi ve John Templeton Kurulusu
tarafindan desteklenen Betiil Kacar soyle diyor: “Biz, kendi
sahamizi, halihazirda bulunan genlerin ve modern
biyolojinin tizerine insa ediyoruz ve gliinimuzde var olan
proteinlerin atasal genlerini ortaya koyarak molekiiler bir
yasam agaci olusturmak i¢in bu genler hakkinda
bildiklerimizi kullaniyoruz.”

.

Ulkemizin énemli bilim insanlarindan
Prof. Dr. Betiil Kacar, 2016’dan beri ELSI'da ve
2018 yilindan beri Arizona Universitesi'nde
ogretim iiyesi olarak kariyerini siirdiirmektedir.
Harvard Universitesi ve NASA Astrobiyoloji
Enstitiisiinde calismistir. 19 yasinda, Amerikan
Howard Hughes Tip Enstitiisii ve NASA
tarafindan cesitli odiiller almistir. Doktora
sonrasi evrimsel biyoloji ve astrobiyoloji alanina
gecis yaparak kendi arastirma konusunu
olusturmustur. Diinyadaki tek astrobiyoloji
egitim platformu olan ve gencler icin calisan
NASA- SAGAN'1n kurucular1 arasindadir.

Betlil Kagar; laboratuvarda canlandirdigi
gecmise  dair  biyolojik  yasami,  diger
gezegenlerden elde edilen veriler ile
kargilastirmakta ve evrendeki yasamin izlerini
aramaktadir.

Kacar ve calisma arkadaslarinin arastirdigi
antik kaya biyoimzalarinin, diizenlenen atasal
genlere sahip enzim tarafindan birakilan
biyoimzalar ile tam olarak eslesmeme ihtimalinin
olmasi ve cok farkli antik molekiller arasinda
sistematik olarak aktarilabilenlerin sayisinin ¢ok
az olmasi bu ¢aligmanin zorluklarindan biridir.

Kaynakca

1.AK. Garcia, B.Kagar, How to resurrect ancestral proteins as proxies for
ancient biogeochemistry,(2019)85721

2.https://sugender.sabanciuniv.edu/tr /bet%C3%BCl-kacar. Erigim Tarihi:
30.03.2021

3.https:/ /evrimagaci.org/betul-kacar-kimdir-dnayi-fosil-olarak-
kullanarak-dunyanin-erken-tarihini-arastiran-bilim-insani-8022  Erisim
Tarihi: 30.03.2021
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As one of our country’s important scientists,
Prof. Dr. Betiil Kacar has been working as a
lecturer at ELSI since 2016 and at Arizona
University since 2018. She has worked at
Harvard University and NASA Institute of
Astrobiology. At the age of 19, she has received
various awards from the American Howard
Hughes Medical Institute and NASA. After her
doctorate, she switched to the field of
evolutionary biology and astrobiology and
formed her own research subject. She is among
the founders of NASA-SAGAN, which works for
children’s sake and is the only astrobiology
education platform on earth.

Betiil Kacar; compares the past biological life
she animated in the laboratory with data obtained
from other planets and searches for traces of life
in the universe.

One of the difficulties of this study is that the
ancient rock biosignatures investigated by Kacar
and her colleagues may not match exactly with
the biosignatures released by the enzyme with
regulated ancestral genes and that the number of
those that can be systematically transferred
between very different ancient molecules is too
low.

With paleogenomics studies, it is aimed to
explore ancient life and the ancient world with
the genetic material of very ancient organisms
preserved in today's organisms. This study tries
to discover whether genes change their behavior
and if they do, how they do it. Supported by the
NASA Astrobiology Program and the John
Templeton Foundation, Betiil Kagar says: “We
built our field on existing genes and modern
biology and used what we know about these
genes to create a molecular tree of life by
revealing the ancestral genes of proteins that
exist today.”

Resources

1.AK. Garcia, B.Kacar, How to resurrect ancestral proteins as proxies for ancient
biogeochemistry,(2019)85721

2.https:/ /sugender.sabanciuniv.edu/tr /bet%C3%BCl-kacar. -Accessed On: 30.03.2021

3.https://evrimagaci.org/betul-kacar-kimdir-dnayi-fosil-olarak-kullanarak-dunyanin-erken-
tarihini-arastiran-bilim-insani-8022 Accessed On: 30.03.2021
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KURESEL ISINMAYI
DURDURMAK IGIN BIZ NE
YAPABILIRIZ?

Nilay Bozkurt )
Ankara Universitesi 3. Sinif Ogrencisi

Kiresel 1sinmadaki ciddi artisin temel nedeni, endistriyel sera gazlarinin atmosfere salinmasidir. Sera
gazlarinin etkisiyle atmosferin olmas: gereken yapisi bozulmakta, bdylece siirekli bir sicaklik artisi
meydana gelerek iklim degisikligi olusmaktadir. Sera gazlari; baslica fosil yakitlarin enerji elde edilmek
tizere yakilmasi, kimyasal triin tretimi, ulagim, yanls arazi kullanimi ve atik yénetiminde yapilan hatalar
gibi insan faaliyetleri sonucu olugmaktadir [1]. Kiresel 1sinma sonucunda kuraklik, deniz seviyelerinin
ylukselmesi, dogal afetler, mevsim diizenlerinin bozulmasi, canl tirlerinin tikenisi gibi bir¢ok sorun

meydana gelmektedir.
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> Yenilenebilir enerji kaynaklar: kullanmaliyiz.

Fosil yakitlarin enerji tretiminde kullanilmasi
sera gazlarinin salinimini arttirir ve hem iklim
degisimi hem de ekolojik denge bozulmalarina
sebep olur [2]. Buna engel olmak igin komiir,
petrol, dogalgaz, gibi fosil yakitlarin yerine; giines,
rizgar, dalga, jeotermal ve biyoyakit gibi
yenilenebilir enerji kaynaklar: kullanmaliy1z.
> israftan kacinmaliyiz.

Yiksek sicaklik sebebiyle nehir, gol ve akarsu
gibi dogal su kaynaklarimiz yok olarak kuraklik
artmaktadir. Bunun Ontne gecebilmek icin
yapabileceklerimiz ¢ok basit. Dig fircalarken,
bulasik yikarken, tirag ve dus esnasinda musluk
acik birakilmamali; akitan tesisatlarin tamiri
yapilmali ve araba yikama, bahc¢e sulama islemleri
hortumla yapilmamalidir. Su israfinin yani sira
besin israfi da dolayli yoldan kiresel 1sinmaya
neden olmaktadir. Sadece et tiiketimini yariya
indiren bir kisi, karbon ayak izini ylzde 40
azaltmis olur [3].
> Enerjiden tasarruf etmeliyiz.

Sera gazi emisyonlarini ve atmosfere salinan
karbondioksit miktarini azaltmanin en etkili yolu
da enerjiden tasarruf etmektir. Enerji tasarruflu
ampuller, daha diisik elektrik tiketimi yapan
cihazlar almak, televizyon ve bilgisayar gibi
elektrikli cihazlar1 fise takili ya da bekleme
konumunda birakmamak elektrik enerjisinde
biytik tasarruf saglar. Ayrica evlerimize 1s1 yalitimi
yaptirmak biit¢cemizi rahatlatirken ayni zamanda

cevreye karbondioksit salinimini azaltmamiza

yardimct olur.

KAYNAKCA:

Biz insanlar atmosferin
bozulmasina sebep olduysak
da, bunu durdurmak 7yine
bizim elimizdedir. Peki ne mi
yapabiliriz ? iste sorunlar ve

cozumleri.

> Dogay1 korumaliyiz.

Ormanlik alanlarin kisin daha 1lik, yazin ise daha
serin olmasi kat: ve sivi yagis potansiyelinin
korunmasiyla; su buharinin atmosfere dengeli

salinmas: da kiiresel 1sinmay1 azaltict etmendir [4].

Bu  ytzden  aga¢  dikme  faaliyetlerimizi
arttirmaliyiz. Sudaki  canlilarin  nesillerinin
tikenmesini ve ekosistemin bozulmasini

engellemek icin atiklarimizi dogal su kaynaklarina

bosaltmamals, atik toplama alanlarina
gotirmeliyiz.
> Geri doniistiirmeliyiz.

Plastik gibi dogada ¢6ztinmesi kolay olmayan
maddelerin kullanimini azaltmali; bununla birlikte
cam, kagit, metal, plastik gibi geri doniisebilen ve
geri donismeyen evsel atiklari ilgili toplama
yerlerine birakmaliyiz. Geri doéntisimle birlikte
dogaya salinan karbondioksit miktarini azaltmis ve
dogadan ham madde kullanimini azaltarak
tahribati 6nlemis oluruz.
> Ulasimi kontrol altina almaliyiz.

Avrupa Birligi i¢indeki sera gazi emisyonlarinin
%27'si ulagim sektortinden kaynaklanmaktadir [5].
Ulasim faaliyetlerinin atmosfere olumsuz etkisini
azaltmak icin kisa mesafelerde ara¢ kullanmak
yerine yurtimeyi tercih etmeli, toplu tasima
aracglar1 kullanmali ve aracimiz hareket halinde

degilken kontagini kapatmaliyiz.

>Kiiresel 1sinmaya karsi daha c¢ok arastirma
yaparak bilin¢lenmeli ve etrafimizdaki insanlarla
bilgilerimizi

diinyamizi korumaya

paylasip
tesvik etmeliyiz.

[1] AVANER E. , Kiiresellesmenin Sonucu Kiiresel Isinma Diinyayr Yok Etmeden Yeni Bir Ekonomik Sistemi Benimsemek, Ankara Haci Bayram Veli Universitesi iktisadi ve idari Bilimler

Fakiiltesi Dergisi, 2019; Cilt 21: Say1 3: 843 - 855.

[2] KARABAG N., COBANOGLU KAYIKCI C. B., ONGEN A, %100 Yenilenebilir Enerjiye Gegis Yolunda Diinya ve Tiirkiye, Avrupa Bilim ve Teknoloji Dergisi, 2021; Say1 21: 230 - 240.
[3] Diego Arguedas Ortiz. Ten simple ways to act on climate change. https://www.bbc.com /future /article /20181102-what-can-i-do-about-climate-change (Erigim tarihi: 2.04.2021)

[4] SENER H. , Ormanlar Yagmuru Geker mi? , Iklim Degisikligi ve Gevre, 2020; Cilt 5: Say1 1: 1 - 12.

[5] Sendek-Matysiak, E. (2019). Electric Cars as a New Mobility Concept Complying with Sustainable Development Principles. AIP Conference Proceedings, 2078, 020026.
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WHAT COULD WEDOTO
STOP GLOBAL WARMING?

Nilay Bozkurt
Ankara University 3rd Year Student

The main reason for the serious increase in global warming is the emission of industrial greenhouse
gases into the atmosphere. Due to the effects of greenhouse gases, the necessary structure of the
atmosphere deteriorates, thus a constant temperature increase and climate change occur. Greenhouse
gases are mainly the result of human activities such as burning fossil fuels for energy, chemical product
production, transportation, improper land use, and waste management [1]. As a result of global warming,
many problems occur such as drought, rising sea levels, natural disasters, deterioration of seasonal
patterns, and the extinction of living species.
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> We must use renewable energy sources.

The use of fossil fuels in energy production
increases the emission of greenhouse gases and
causes both climate change and ecological balance
deterioration [2]. In order to prevent this, instead
of fossil fuels such as coal, petrol, natural gas; we
must use renewable energy sources such as solar,
wind, wave, geothermal, and biofuels.
> We must not waste.

Due to the high temperature, drought is
increasing by destroying our natural water
resources such as rivers, lakes, and streams. What
we can do to prevent this is very simple. Faucets
should not be left open while brushing teeth,
washing dishes, shaving, and showering; the
leaking installations should be repaired, and car
washing and garden irrigation operations should
not be done with hoses. In addition to wasting
water, food waste also indirectly causes global
warming. A person can reduce their carbon
footprint by 40% just by cutting down on the meat
they consume by half [3].
> We must conserve energy.

The most effective way to reduce greenhouse gas
emissions and the amount of carbon dioxide
released into the atmosphere is to conserve
energy. Energy-saving light bulbs, buying devices
with lower electricity consumption, not leaving
electrical devices such as televisions and
computers plugged in or in standby mode provide
great savings in electrical energy. In addition,
having thermal insulation in our homes helps us
reduce carbon dioxide emissions to the
environment while at the same time lessening our
expenses.

RESOURCES:

Although we humans caused
the deterioration of the
atmosphere, it is still in our
hands to stop it. So what can
we do? Here are the problems
and their solutions.

> We must preserve nature.

The forest areas are warmer in winter and cooler
in summer, with the protection of solid and liquid
precipitation potential; the balanced release of
water vapor into the atmosphere is also a factor in
reducing global warming [4]. That's why we need
to increase our tree planting activities. In order to
prevent the extinction of aquatic creatures and
the deterioration of the ecosystem, we should not
dump our wastes into natural water resources but
take them to waste collection areas.
> We must recycle.

We must reduce the use of materials that are not
easily soluble in nature such as plastic, and we
must leave recyclable and non-recyclable
household wastes such as glass, paper, metal, and
plastic to the relevant collection points. By
recycling, we reduce the amount of carbon
dioxide emitted to the nature and prevent damage
by reducing the use of raw materials from nature.
> We must put transportation under control.
27% of greenhouse gas emissions in the European
Union originate from the transportation industry
[5]. In order to reduce the negative impact of
transportation activities on the atmosphere, we
should prefer to walk for short distances instead
of driving, use public transportation and turn off
the ignition when our vehicle is not moving.
> We should raise awareness against global
warming by doing more research and encourage
people around us to protect our world by sharing

our knowledge with them.

[1] AVANER E. , Kiiresellesmenin Sonucu Kiiresel Isinma Diinyayr Yok Etmeden Yeni Bir Ekonomik Sistemi Benimsemek, Ankara Haci Bayram Veli Universitesi iktisadi ve idari Bilimler

Fakiiltesi Dergisi, 2019; Cilt 21: Say1 3: 843 - 855.

[2] KARABAG N., COBANOGLU KAYIKCI C. B., ONGEN A, %100 Yenilenebilir Enerjiye Gegis Yolunda Diinya ve Tiirkiye, Avrupa Bilim ve Teknoloji Dergisi, 2021; Say1 21: 230 - 240.
[3] Diego Arguedas Ortiz. Ten simple ways to act on climate change. https://www.bbc.com /future /article /20181102-what-can-i-do-about-climate-change (Accessed On: 2.04.2021)

[4] SENER H. , Ormanlar Yagmuru Geker mi? , [klim Degisikligi ve Gevre, 2020; Cilt 5: Say1 1: 1 - 12.

[5] Sendek-Matysiak, E. (2019). Electric Cars as a New Mobility Concept Complying with Sustainable Development Principles. AIP Conference Proceedings, 2078, 020026.
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ABDELFETTAH ERBAI-ANKARA UNIVERSITY-IST YEAR STUDENT
MEHMET SATIR-ANKARA UNIVESITY-IST YEAR STUDENT

ANEW FORM OF PHYSICS?

Researchers at the Large Hadron Collider (LHC) have recorded
some profoundly unordinary information that could highlight an

altogether new force of nature, which would mean an entirely

different region of physics. The mystery lies in a subtle, unstable
particle called a B meson, which isn't biodegrading as per plan.
Physicists of the LHCb experimental team examined the rarest

occurring B-meson decays during the particle runs. B-mesons or

in other words beauty mesons decay in many ways, but the ones

observed in this experiment are some of the most unusual.

They'll overhaul the team's detector one year from now and

begin running new versions of the experiment. To read more:

NEW MATERIAL FOR CARS WITH LOWER EMISSION

Engineers have created a new method of producing solid,
lightweight steel that could help reduce CO2 emissions in the
automotive industry by making cars lighter. The research, led by
Mark Rainforth and Junheng Gao from the University of
Sheffield's Department of Materials Science and Engineering,
found that incorporating copper into steel would strengthen its
properties. To read more:

ANEW SATELLITE TO TRACK CLIMATE CHANGE

NASA is launching an SUV-size Earth satellite with the largest
reflector antenna to track disasters and the effects of climate

change. Intended to spot expected natural dangers and help

analysts measure what liquefying land ice will mean for ocean

level rise, the NISAR spacecraft denotes a major advance as it
comes to fruition. NISAR will detect movements of the Earth's
surface as little as 0.4 inches. It will utilize two sorts of synthetic

aperture radar to gauge changes in Earth's surface. The satellite

will utilize a wire mesh radar reflector antenna almost 40 feet in
diameter toward the end of a 30-foot-long boom to send and get
radar signals to and from the planet's surface. To read more:
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SPRAYING CHALK INTO THE ATMOSPHERE

Microsoft's wealthy founder Bill Gates is monetarily backing
the advancement of sun-darkening innovation that would
possibly reflect daylight out of Earth's air, setting off a
worldwide cooling impact. The Stratospheric Controlled
Perturbation Experiment (SCoPEx), dispatched by Harvard
University researchers, plans to look at this solution by spraying
non-harmful calcium carbonate (CaCO3, chalk) dust into the
atmosphere — a sun-reflecting aero-solution that may balance
the impacts of an unnatural weather change. There are many
controversies around this experiment, but early research

PROTECT A TO JOT CHALK N THE ATMOSPEERE I A TIST 20 BLOOUMAT OF THESON

suggests that the substance has “near-ideal optical properties”
that would cause significantly less stratospheric heating. An in-
depth overview of this experiment was published in Nature.com
back in 2018. To read more:

CLIMATE HAS SHIFTED THE AXIS OF THE EARTH

According to a recent study published in Geophysical Research
Letters, AGU's journal for high-impact, short-format publications
with immediate consequences covering both Earth and space
sciences, melting glaciers redistributed enough water to allow
the path of polar wander to transform and accelerate eastward
during the mid-1990s. To read more:

ITIS GETTING HARDER TO GET A GOOD CUP OF SPECIALTY COFFEE

In the future, Ethiopia will grow fewer specialty coffees and
more bland-tasting varieties. This is the conclusion of a recent
report conducted by an international team of researchers who
investigated the strange impact of climate change on Africa's
largest coffee-producing country. Their results are significant
for both the millions of smallholder farmers in the country who
gain more from specialty coffee than from regular coffee, as well
as baristas and coffee enthusiasts around the world.

To read more:

NH0J
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KURESEL ISINHA

'BUNLARI BILIYOR MUSUNUZ?

SINEM MEKE - GAZI UNIVERSITESI 2.SINIF OGRENCISI

Diinya'nin ortalamg sicaklig Ok andel
0.74 derece arttl. Eger 6nlem 2020 yili, 2016 yanusun altindaki

almazsak Ontimiizdeki 100 yil yihindan  sonra metan gazi atmosfere

iginde sicaklik ortalamalarinin kayitlara gecen

2.9-34  der eceye yﬂkselecegj en sicak yil oldu. =
ongériliyor, kadar cikabilir.

karigirsa  Diinya’nin
sicaklig1 450 dereceye

Diinya sicakliginin Eger bundan sonra
artmasiyla kiiresel boyutta atmosfere  hi¢  karbon
ciddi salginlar meydana emisyonu olmasa  bile
gelecek. Bir énceki buzul ontimizdeki 20 yil iginde
¢aginda buzlarin altinda Diinyanin  sicakh@ 1.5
kalan baz1 6liimciil virtisler derece artacak.
ve bakteriler tekrar
atmosfere karigacak.

Buzullarin erimesi ve deniz
Kiresel 1smnma nedeniyle seviyesinin yiikselmesi nedeniyle

her yil kutuplarda milyonlarca bir¢ok insan bulundugu yerden goc
ton buz eriyor. 1979'dan etmek zorunda kalacak. Endonezya
giintimiize kadar olan Bagkany, artan deniz seviyesine bagl
zamanda buzullarin %65’ meydana gelecek su baskinini
erimistir. Hatta bilim insanlar 6nlemek icin tlkenin baskentini
2040 yilinda kuzey kutup bagka bir yere tagimaya
bolgelerinde ilk buzsuz yaz hazirlandiklarini ~ séyledi.  Ayrica
olacagini soyliiyor. Banglades ve Hindistan arasinda
yasanan, sinir anlagmazligl yaratan
ada sular altinda kalmustir.

Eriyen tatli su kaynaklar: {larnimn
olan buzullarin denizlere Gronland buzli ame e
ve okyanuslara karigmasi rengi siyaha ~donmey
bagladi. ~ Artik  gunes
isleyisini bozdu. Kuzey ignlarmni yansitip Dunya

. iGi g olmak
Atlantik akintis1 her yil icin o gutucuh o
yerine 1sitictya donusuyor.

okyanus akintilarmin

biraz daha  sogumaya
bagladi.
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Kiiresel isnma nedeniyle
deniz suyu sicakhigmin
artmasi mercanlar ve diger
canlilarina  zarar
Simdiden

mercan

Bircok bitki tiirii zarar
goérecek. Ozellikle hepimizin

cok sevdigi cikolatay1 bundan
birkag yil

deniz

veriyor.
Avustralya’da
resiflerinin %89'u yok oldu.

sonra
bulamayabiliriz. Ciinkii kakao
gekirdekleri sadece

nemli iklimde yetisiyor.

ik ve

Kiiresel tarim arazilerinin

%251 simdiden yok oldu ve
sicaklik artigina bagh olarak
gelen iklim
erin

meydana ]
degigikligi sonuct bitkil

besleyiciligi azalryor.

Okyanuslar, atmosferdeki
karbondioksidin biiyiik bir kismin
emer. Emilen karbondioksidin cesitli
kimyasal tepkimeler sonucu karbonik
aside doéntigmesi okyanuslarin
asitlenmesine neden olur. Kiiresel
1sinma ile atmosfere karbon salinimi
arttikca  okyanuslarin  asitlenmesi
hizlantyor. pH degerinin logaritmik
olarak 0.1k artigl, asitlenmeyi 10 kat
arttiracak biytikliktedir.

Yanardaglar, Diinya'nin en
biiyiik dogal karbondioksit
kirleticisidir. Fakat
yanardaglarin  faaliyetleri
sonucu  havaya yayilan
karbondioksit, insan
faaliyetleri sonucu yayilan
miktarm %2’si bile degildir.

Ormanlar, icerisinde
karbondioksiti emen bircok agag
bulunduruyor ve
tahribi kiiresek

hizlandiran en

ormanlarin
1Isinmayi
biytik
etkenlerden biridir. Kesilen ve
govdesi yerde ciiriiyen agaclar
metan gazi saldiklari i¢in bunlar
da kiresel
oluyor.

1IsSinmaya neden

Sera etkisi aslinda diinya icin
gerekli bir seydir. Sera etkisi
olmasaydi Diinyanin  ortalama
sicakligr -18 derece olurdu. Ancak
insanlar tarafindan atmosfere salian
karbondioksidin kisa zamanda asir1
buna adapte
olmasma firsat vermeden bu dogal

artmast  doganin
dengeyi bozar. Bu ytizden sera etkisi
zararli hale gelir.

Kiiresel 1sinmayl
onlemezsek karbondioksit
zehirlenmesinden olecegiz
ya da gaz maskesi ve oksijen
tiipleriyle dolagmaya
aligmamiz gerekecek.

Atk madde depolama
alanlar1 atmosfere ¢ok ciddi
oranda metan gazi yayar.

En ¢ok karbondioksit
salinimi yapan iilke Cin'dir.
Gin’i, ABD ve Rusya takip
ediyor.

Diinya tlkeleri gecen yil 40
milyar ton karbondioksit uretti.
Bu kadar miktar karbondioksit
100 adet Everest dagmin
hacminden daha fazla alan
kaplayacaktir. ~ Ayrica Biyik
Kanyonu bes kez doldurabilecek
bitytikliktedir.

Kaynakca:

(2018),pp.3607-3617

The

Nature

Archive.
atechange /kids /faq.html
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BLOBAL WARMING

DID YOU KNOW THESE?

SINEM MEKE - GAZI UNIVERSITY 2ND YEAR STUDENT

The  Earth's average
temperature increased by 0.74
degrees. If we do not take
action, it is predicted that the
average temperatyre will rise

to 2.9-3.4 degrees in the next
100 years.

With the increase in the
temperature of the world,
serious epidemics will occur
on a global scale. Some
deadly viruses and bacteria
that were buried under the
ice in the previous ice age
will be reintroduced into the

2020 has been
the hottest year
on record since
2016.

Earth's temperature
may rise up to 450
degrees if the
methane gas under
the ocean enters the
atmosphere.

Even if there is no
carbon emission to the
atmosphere from now on,
the temperature of the
Earth will increase by 1.5
degrees in the next 20

years.

Millions of tons of ice are
melting at the poles every
year due to global warming.
65% of the glaciers have
melted from 1979 to the
present. In fact, scientists say
the year 2040 will be the first
ice-free summer in the arctic
regions.

The mixing of glaciers,
which are sources of
melting freshwater, into
seas and oceans disrupted
the functioning of ocean
currents. The  North
Atlantic current started to
get colder each year.

Due to melting glaciers and rising
sea level, many people will have to
migrate from their homeland.
Indonesia's president said that they
are preparing to move the country's
capital elsewhere to prevent flooding
due to rising sea levels. In addition,
the island, which created a border
dispute between Bangladesh and
India, was flooded.

The color of Greenland
glaciers began 1o turn
black. It no longer reflects
the sun's rays and turns
into a heater instead of
being a cooler for the

Farth.
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Increasing  seawater
temperature due to global
warming harms corals and
other ~ sea  creatures.
Already 89% of coral reefs
have disappeared  in

Australia.

Many plant species will be
damaged. In particular, we
may not find the chocolate we
all love so much a few years
from now. Because cocoa
beans grow only in a warm
and humid climate.

95% of the global

agricultural land has alre'ady
disappeared and the nutrient
of the plants is decreasing as
a result of the climate

change that occurs due to
the increase in temperatures

Oceans absorb most of the carbon
dioxide in the atmosphere. The
conversion of absorbed carbon
dioxide into carbonic acid as a result
of various chemical reactions causes
the oceans to acidify. As the carbon
release  into  the atmosphere
increases with global warming, the
acidification of the oceans
accelerates. A logarithmic increase of
0.1 of the pH value is large enough to
increase acidification 10 times.

Volcanoes are the world's
largest  natural  carbon
dioxide pollutant. However,
the carbon dioxide emitted
into the air as a result of the
activities of volcanoes is not

Forests contain many trees
that absorb carbon dioxide, and
the destruction of forests is one
of the biggest factors that
accelerate  global warming.
Trees that are cut down and
rotting on the ground emit
methane gas, which causes
global warming,

The greenhouse effect is actually:
a necessary thing for the world. The
average temperature of the world
would be -18 degrees without the
greenhouse effect. However, the
excessive increase of carbon dioxide
released into the atmosphere by
humans in a short time disrupts this
natural balance without allowing
nature to adapt to it. Therefore, the
greenhouse effect becomes harmful.

If we do not prevent
global warming, we will die
from  carbon  dioxide
poisoning or we will have to
get used to walking around
with gas masks and oxygen

Waste storage areas emit
a very serious amount of
methane gas into the

atmosphere. '
The country that emits

the most carbon dioxide is
China. China is followed by
the USA and Russia.

World countries produced
40 billion tons of carbon dioxide
last year. This amount of carbon
dioxide will occupy more space
than the volume of 100 Mount
Everest. In addition, it is large
enough to fill the Grand Canyon
five times.

Resources:

jected changes in climate extremes

cylinders. in Chi
(2018),pp.3607
The Nature

warmer world Int.J.Climatol..38

even 2% of the amount
emitted as a result of

human activities. /climate-chang

questions /#tnc Accessed On:

Wet Archive.
gov /climatechange /kids /faq.html



https://www.nature.org/en-us/what-we-do/our-priorities/tackle-climate-change/climate-change-stories/climate-change-frequently-asked-questions/%23tnc
https://climate.nasa.gov/faq/
https://archive.epa.gov/climatechange/kids/faq.html
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Quiz

e Sinem MEKE - Gazi Universitesi 2. Sinif Ogrencisi
Asagidaki sera gazlarindan hangisi sicakligi Diinya ytizeyine yakin tutmada en etkilidir?
A)  Karbondioksit gazi B) Metan gazi C) Subuhan
Soru 2
Kiresel 1sinma enerji altyapisini nasil etkiler?
. e B Yiiksek elektrik ’
A)  Sukithklar B) Elektrik kesintileri ~ C) < D) Hepsi
ve gaz fiyatlari
Soru 3
En ¢ok karbon salinimui ile diinyay kirleten tilke hangisidir?
A) Cin B) ABD C) Rusya D) Hindistan
Soru 4
Su ana kadar kayitlara gecen en sicak yil araligi hangisidir?
A) 1998-2000 B)  2014-2015 C) 2016-2020
Soru 5
Asagidaki sektorlerden hangisinin sera gazi emisyonu daha fazladir?
A) Tarim B) Enerji C) Hayvancilik

Soru 6
Kiresel 1sinmanin en gicla ve en erken etkilerinden bazilar1 nerede meydana geldi?

A) Avrupa B) Kuzey enlemleri C) Asya
Soru 7
Hangi gezegenin zehirli atmosferi "kacak sera etkisi" tirtinii olarak tanimlaniyor?
A) Jupiter B) Mars C) Venus
Soru 8

Bilim insanlari, kiiresel 1sinma nedeniyle nesli tiikenmeye karsi en savunmasiz olarak
hangi Arktik hayvanini distintiyor?

A) Kutup ayisi B) Denizgergedani C)  Fokbaligi
Soru 9
Hava yolculugunun cevre tizerindeki zararl etkisi giniin hangi saatinde daha azdir?
A) Gunduz vakti B) Gece vakti C)  Oglen vakti
Soru 10
Atmosferdeki karbondioksidin dagilmasi ne kadar sirer?
A) 30 yil B) 100 y1l ) 200 y1l
Kaynakgca:
[1]Australia’s National Science Agenty .https://www.csiro.au/en/research/environmental-
impacts/climate-change /climate-change-qa Erisim Tarihi: 23.03.2021
Ceva Anahtarl. H (O[ V(6 H (8 D(L H(9 EEEEZ:%%:E;?:Re.:ttps:////wvx}rlwAearthday.jr?/the—cllllmate/—::aigfe—q:lzfzrlglmT i
. 's Web Archive. https:/ /archive.epa.gov/climatechange /kids /faq.html Erigim Tarihi:
P ac o vie ak o 20 L SRR


https://www.csiro.au/en/research/environmental-impacts/climate-change/climate-change-qa
https://www.earthday.org/the-climate-change-quiz/
https://archive.epa.gov/climatechange/kids/faq.html
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QuIZ

Question 1 Sinem MEKE - Gazi University 2nd Year Student

Which of the following greenhouse gases is the most effective at keeping temperatures close to
the Earth's surface?

A)  Carbon Dioxide Gas B) Methane Gas C) Water Vapor
Question 2
How does global warming affect energy infrastructure?
High electricity All of the
A)  Water shortages B) Power Outages C) and gas prices S
Question 3
Which country pollutes the world with the most carbon emissions?
A) China B) USA C) Russia D) India
Question 4
What is the hottest year range recorded so far?
A) 1998-2000 B) 2014-2015 C)  2016-2020
Question 5

Which of the following sectors has more greenhouse gas emissions?

A) Agriculture B) Energy C) Stockbreeding
Question 6
Where did some of the strongest and earliest effects of global warming occur?
A) Europe B) Northern Latitudes ©), SE]
Question 7
Which planet's toxic atmosphere is described as the product of the "runaway greenhouse effect"?
A) Jupiter B) Mars C) Venus
Question 8
Which Arctic animal do scientists consider as the most vulnerable to extinction due to global
warming?
A) Polar Bear B) Narwhal C) Seal
Question 9
At what time of day, the harmful effect of air travel on the environment is less?
A) Daytime B) Nighttime C) Noon
Question 10
How long does it take for the carbon dioxide in the atmosphere to dissipate?
A) 30 years B) 100 years C) 200 years
Resources:
[1]Australia’s National Science Agenty .https://www.csiro.au/en/research/environmental-
impacts/climate-change /climate-change-qa Accessed On: 23.03.2021
g ( O-[ V(G 8(8 D( L H(9 [ngarth Day Web site. https://www.earthday.org/the-climate-change-quiz/Accessed
Answer Key: H(9 D(;V V(8 G(Z D(I E]g%%%}fgbz}%rchwe https://archive.epa.gov/climatechange /kids /fag.html Accessed On:
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In the 2016 documentary ‘Before
the Flood, the effects of global
warming and climate change all
over the world are discussed.
Martin Scorsese s one of the
producers of the documentary
directed by Fisher Stevens. Famous
names such as Leonardo Dicaprio,
Barack Obama, Jjohn Kery, and Elon
Musk are the leading roles of this
documentary.

The United Nations chooses Oscar-
winner Leonardo Dicaprio  as its
climate change ambassador, and the
actor Vvisits and observes the affected
places one by one. The actor, who
encountered the issue of global
warming for the first time on an old
program when he was 20 years old,
learns a lot and teaches US, the
audience, while doing the job of going
to all parts of the world one by one in
two years. He talks to the former
president of America, gcientists, world
leaders, activists, and the public to get
their opinions On this issue. Based on
this information, he tries to find a

solution to environmental pollution,
which has become 2 very jmportant
problem.
ask these people all
come to his mind in
his studies.

He also does not hesitate to
the questions that
order to continue

While
documentary,

our problems really are,

we can solve
We

Proparatol

seriously

\nkara Lnwver

v Year Stugent

this
how big
and how
or minimize them.
ignore this

watching
we learn

situation and act as if there is NO

problem, but

even the few

changes we could make in our

lives are Very

prevent'mg thi

important in
s problem.
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MILYON DOLARLIK
YARISMA!

TUGBA AYDEMiR-GAZi UNIVERSITESI 2. SINIF OGRENCISI

Kiiresel 1sinma ve iklim degisikliginin temel
nedenlerinden biri, karbon ve Karbondioksit'in
yogun miktarda atmosfere salinimidir. Son yillarda
ortaya atilan Karbon yakalama, kullanma ve
depolama teknikleri (KYKD) bu duruma potansiyel
bir ¢6ziim olarak degerlendirilmektedir. KYKD ile
acgiga ¢ikan Karbondioksit'in yakalanip
depolanmasi ve muhafaza edilmesi mimkin hale
gelmektedir. Boylece sera gazlarinin saliniminin
biylk Ol¢ide azaltilmasi ve iklim degisikliginin
yavaglatilmasi saglanabilir.

Bu tarz toplumsal konularda adindan sik¢a s6z
ettiren ve kar amaci gitmeyen bir kurulus olan
XPrize Vakfi, iklim degisikligi ve kiresel 1sinma ile
mucadeleye de duyarsiz  kalmadi.  Vakif,
Karbondioksit’i kalict olarak tutmay: ve gercek
sistemler olusturmayl amaclayan XPrize karbon
giderimi yarigmasini baslatti. Yarigmada jiri,
takimlardan gigaton seviyesinde karbon yakalama
etkileri olan ve en az 100 yil Karbondioksit
saklama kapasitesine sahip sistemler kurmalarini
bekliyor. “Xprize Carbon Removal” adindaki
uluslararas:t yarigma, dinyaca unli SpaceX ve
Tesla sirketlerinin kurucusu olan Elon Musk ve
Musk Vakfi tarafindan finanse ediliyor.

Elon Musk, yarismaya 100 MiLYON DOLARLIK
BiR FON saglayacagini gectigimiz giinlerde
duyurdu. Musk'in en biyiik tesvik ddiltine sahip
olan yarigma, oldukgca heyecanli gececek gibi
goriniyor. Yarigmada gecen 18 aymn sonuna
gelindiginde jirinin karari ile ilk 15 takima 1 milyon
dolar odil verilecek. 4 yilin sonunda ise
yarigmanin birincisine 50 milyon dolar o6dil
verilecegi belirtilirken, ikinciye 20 milyon,
icinciiye ise 10 milyon dolar 6dil verilecegi de
eklendi. 22 Nisan 2021 Diinya Giiniinde takim
kayitlar1 baglayacak olan XPrize Carbon Removal,
2025 Diinya Giinii'nde son bulacak.

*KYKD: Carbon Capture, Utilization, and Storage
(CCUS)

KAYNAKCA

https:/ /www.xprize.org/prizes/elonmusk Erigim Tarihi: 23.03.2021
https://www.npr.org/2021/02/08 /965372754 /elon-musk-funds-100-million-xprize-for-
pursuit-of-new-carbon-removal-ideas Erigim Tarihi: 23.03.2021
https://worldarchitecture.org/article-links /egmgp /elon-musk-launches-100-million-
carbon-capture-competition.html Erigim Tarihi: 23.03.2021
https://tr.boell.org/tr/2020,/09 /18 /karbon-yakalama-ve-depolama-vaadleri-ve-
bunlarin-gecerliligi Erigim Tarihi: 22.03.2021

MILLION DOLLAR
COMPETITION!:, 4

TUGBA AYDEMIR-GAZI UNIVERSITY 2ND YEAR §TUDENT

One of the main causes of global warming and
climate change is the massive release of carbon
and carbon dioxide into the atmosphere.
Carbon capture, utilization, and storage
techniques (CCUS), which have been introduced
in recent years, are considered as a potential
solution to this situation. With the CCUS, it
becomes possible to capture, store and preserve
the carbon dioxide released. Thus, the emission
of greenhouse gases can be greatly reduced,
and climate change slowed down.

The non-profit organization  XPrize
Foundation, which is frequently mentioned in
such social issues, did not remain indifferent to
the fight against climate change and global
warming. The Foundation launched the XPrize
carbon removal competition, which aims to
permanently capture carbon dioxide and create
real systems. In the competition, the jury
expects teams to install systems with gigaton-
level carbon capture effects that will be capable
of storing carbon dioxide for at least 100 years.
The international competition called "Xprize
Carbon Removal" is financed by Elon Musk, the
founder of the world-famous SpaceX and Tesla
companies, and the Musk Foundation.

Elon Musk recently announced that he will
provide 100 MILLION DOLLARS in funding for
the competition. The contest, which has Musk's
biggest incentive award, seems like it’s going to
be quite exciting. By the end of the 18 months in
the competition, with the decision of'the jury,.1
million dollars will be awarded to the top 15
teams. At the end of 4 years, it waﬂté?téteé tHat -
the winner of the competition will b)eiawarded:-
50 million dollars, while the second will be
awarded 20 million, and the third- will be
awarded 10 million®*"dollars. XPrize. Carbon

<

Removal, whose team registrations will begin on

Earth Day, April 22, 2021, will end on Earth Day*i

2025. ? "‘ ~ W ird
*CCUS: Carbon Captlﬁe : Utlllzatlon ~and
Storage -9 -d/ S /

- ) |

RESOURCES p
https://www.xprize.or zes/elonmusk Accessed On: 23.03.2021°
httpsi//WWw.npr.or, 21/02/0 965372754/e10n musk-funds=100-million- xpanl
for-pursuit-ofz neﬂrbon T4 ideas Accessed On: 23.03. 20;

https: //worldrrchltectu €.0]
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bunlarin-gecerliligi Accessed On:22.03. 2021 > . ! l‘;

N e
e,

cle- lmks/egmgp/elon ~-musk-launches-100-

ition.html Accessed On: %'03 0. h ;-‘

=N,
4 N
3

.y



https://www.xprize.org/prizes/elonmusk
https://www.npr.org/2021/02/08/965372754/elon-musk-funds-100-million-xprize-for-pursuit-of-new-carbon-removal-ideas
https://worldarchitecture.org/article-links/egmgp/elon-musk-launches-100-million-carbon-capture-competition.html
https://tr.boell.org/tr/2020/09/18/karbon-yakalama-ve-depolama-vaadleri-ve-bunlarin-gecerliligi
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BILIMSEL YAYIN ARSIVI

Detdevenler. Ceren Kesgin', Mert Gidnepe”’, Yunus Emee Uyar', Yipit Efe Oravasas

Anicara Univorsitess 3. Suuf Ofrencist

ks Universitest Hezalik Suufi Ofrencisi

TURKIYE’DE EGITiM VEREN KiMYA
MUHENDISLIGI ARASTIRMACILARININ
YAYIMLARINI- ARASTIRMALARINI =
TAKIP EDIYORUZ!

KiMYA MUHENDISLiIGi ALANINDA YAYIMLANAN
ULUSLARARASI BiLIMSEL MAKALELER*

*Mart-Nisan 2021 araliginda yayimlanan makaleleri icermektedir.

Guntimiizde her yil degerli arastirmacilarimiz ve bilim insanlarimiz bilim diinyasina katkilar sunmaktadir. Kimya
Mihendisligi bélimi cesitli bilim alanlarini i¢inde barindiran zengin bir meslek dalidir. Tirkiye’de Kimya Mithendisligi
egitimi alan meslektaslarimiz giincel makaleleri ilgili arastirmacinin web sitesinden yada arastirmaya yonelik cesitli
basliklardan makalelere ulagabilmektedir. Peki bizim her yil Tirkiye’de yaymnlanan Kimya Miihendisligi arastirmalarini
tek bir datadan edinebilme ve takip edebilme olasiigimiz nedir? iste bu soruyla beraber bu calisma ortaya ¢ikmustir, biz
bu olasiligr artirmak ve size bilim diinyasinda yapilan gelismeleri tek bir kaynakta sunmak istedik. Tirkiye’deki Kimya
Mihendisligi boliimiinde egitim veren degerli 6gretim tyelerimizin ve arastirma gorevlilerimizin 2020 yilinda yapmis
olduklar1 bilimsel yaynlar: tiniversitelerin web sitelerinden ve bunlara bagh eklenti web sitelerinden ilk e-dergimizde
derlemeye calistik. Simdi ayni sekilde iki ayda bir yayimlanacak olan CARBONOG6 dergimizde iki aylik streclerle
yayimlanmig olan yaymlar sizler icin derliyoruz. Biliyoruz ki bilimsel yayinlari takip etmek bilimsel distincenin
temelidir. Kullandigimiz kaynaklardan baslicalar1 tniversite web sayfalari, avesis, scopus, google scholar ve
researchgate’dir. Yayimlanan bilimsel makaleler arastirmacilarimizin altinda siral olarak verigmistir.

Yasasin bilimin 6zgirligu.
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Dog. Dr. Berna TOPUZ

1 Topuz B., Kurt T., Sol-gel control on mixed network silica membranes for gas separation, Separationand Purification
Technology, vol. 255, 2021

Dr. Tugba DEMIR CALISKAN
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on wettability of polyethylene terephthalate films, Journal of FluorineChemistry, 2021
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Prof. Dr. Ayse BAYRAKCEKEN YURTCAN

1. A. BayrakcekenYurtcan, E. Das Et Al., "Electrocatalytical Application of Platinum NanoparticlesSupported on
ReducedGrapheneOxide in PEM Fuel Cell: Effect of ReducingAgents of DimethlyformamideorHydrazineHydrate on
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2. A. Bayrak¢ekenYurtcan, D. Mladenovi¢ Et Al., "Tailoring metal-oxide-supperted PtNi as bifunctional catalysts of
superior activity and stability for unitised regenerative fuelcell applications,” Electrochemistry Communications,
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materials," International Journal Of Energy Research, vol.45, no.2, pp.1729-1747, 2021.

Prof.Dr. Osman Nuri ATA
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Type And Coneentration Of Electrolytes,” Industrial & Engineering Chemistry Research, Vol.60, No.5, pp.2003-
2010, 2021.

2. O. Ata, N. Degermenci Et Al,, "Ammonia removal by air stripping in a semi-batch jet loop reactor,” JOURNAL OF
INDUSTRIAL AND ENGINEERING CHEMISTRY, vol.18, no.1, pp.399-404, 2012.

Dr. Ogr. Uyesi Arzu KANCA

1 KancaAnd O. N. Ata, "Industria & Engineering Chemistry Research," Industrial & Engineering Chemistry
Research, vol.60, pp.2003-2010, 2021
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1. 0. Korkut And M. E.  Sagsdz, "Dose response of gluconic acid doped Fricke gels irradiated with X-rays"
INTERNATIONAL ADVANCED RESEARCHES and ENGINEERING JOURNAL, vol.5, no.1, pp.47-52, 2021

Dr.0Ogr.Uyesi Tuba Hatice DOGAN

1 0. Bedir And T. H. DOGAN, " Comparison of catalytic activities of Ca-based catalysts from waste in biodiesel
production,” Energy Sources Part A-Recovery Utilization And Environmental Effects, 2021
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Prof. Dr. Atilla CIHANER

1. Cihaner, D. Cakal, A. Onal, Polyhedral oligomeric silsesquioxanes appended conjugated soluble polymers based on
thieno[3,4-c]pyrrole-4,6-dione acceptor unit, Electrochimica Acta, 2021

Dr. Ogr. Uyesi Enver GULER

1. E. Altiok, E. Giiler Et Al. , "Performance of Reverse Electrodialysis System for Salinity Gradient Energy Generationby
Using a Commercial lon Exchange Membrane Pair with Homogeneous Bulk Structure,” Water , vol.13, no.814, pp.1-16,
2021
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Prof. Dr. Sahika Sena BAYAZIT

1. Civan Cavusoglu, F., Bayazit, S. 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, 0-0.

Dr. Ogr. Uyesi Ferda CIVAN CAVUSOGLU

1. Civan Cavusoglu, F., Bayazit, S. 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, 0-0.
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1 B. Alakent, Soft-sensor Soft-sensor design via task transferred just-in-time-learning coupled transductive moving
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2. F.K. Oner, B. Alakent, S. Soyer-Uzun, Effect of Silane A-174 Modifications in the Structure, Chemistry, and
Compressive Strength of PLA-HAP and PLA-B-TCP Biocomposites: Toward the Design of Polymer—Ceramic
Implants with High Performance, ACS AppliedPolymerMaterials, 2021

Prof. Dr. Pemra DORUKER TURGUT

1 P. Doruker Turgut, S. Zhang, J.M. Krieger Et Al., ProDy 2.0: Increased Scale and Scope after 10 Years of Protein
Dynamics Modelling with Python, Bioinformatics, 2021

Dr.0Ogr.Uyesi Nazar ILERI ERCAN

1. Ozbek O, Ulgen, K., lleri N., The Toxicity of Polystyrene-Based Nanoparticles in Saccharomyces cerevisiae Is
Associated with Nanoparticle Charge and Uptake Mechanism, Chemical Research in Toxicology, 2021 34.
10.1021/acs.chemrestox.0c00468

2. Gil G, Yildirim R., Tleri N., Cytotoxicity Analysis of Nanoparticles by Association Rule Mining, Environmental
Science Nano,2021, 8. 10.1039/DOEN01240H

3.  Gil G, Tleri N., Fullerene translocation through peroxidized lipid membranes, RSC Advances, 2021, 11. 7575-7586.
10.1039/d1rap0272d

4. Gil G, Tleri N., Influence of Fullerenes on Peroxidized Lipid Membranes, Biophysical Journal, 2021,
10.1016/j.bpj.2020.11.511.

Do¢.Dr. Damla EROGLU PALA

1. Kilic, D. Eroglu, Characterization of the Effect of Cell Design on Li— S Battery Resistance Using Electrochemical
Impedance Spectroscopy, ChemElectroChem, 2021

2. H.M. Bila, D. Eroglu, Assessment of Li-S Battery Performance as a Function of Electrolyte-to-Sulfur Ratio, Journa of
The Electrochemical Society, 2021

Prof. Dr. Tiirkan HALILOGLU

1. SE. Acuner, F. Sumbul, H. Torun, T. Haliloglu, Oncogenic mutations on Racl affect globa intrinsic dynamics
underlying GTP and PAK 1 binding, Biophysical Journal, 2021

2. JF. Sayilgan, T. Haliloglu, M. Gonen, Protein Dynamics analysis identifies candidate cancer driver genes and
mutationsin TCGA data, Proteins: Structure, Function, and Bioinformatics, 2021

Dog. Dr. Sezen SOYER UZUN

1. F.K. Oner, B. Alakent, S. Soyer-Uzun, Effect of Silane A-174 Modifications in the Structure, Chemistry, and
Compressive Strength of PLA-HAP and PLA-B-TCP Biocomposites: Toward the Design of Polymer—Ceramic Implants
with High Performance, ACS AppliedPolymerMaterials.

Dog¢. Dr. A. Kerem UGUZ

1. S.C. Ozan, G. Labrosse, A.K. Uguz, A Model of Synovia Fluidwith a Hyauronic Acid Source: A Numerica
Challenge, Journal of Non-NewtonianFluidM echanics, 2021
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2. G. Gul, R. Yildirim, N. lleri-Ercan, Cytotoxicity analysis of nanoparticles by association rulemining, Environmental
Science: Nano, 2021
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Dog. Dr. Derya UNLU
1. D. Unlii, "Metal Organic Frameworks Loaded Polymeric Membranes in Pervaporative Desalination Applications: A

Mini Review", Journal of Innovative Science and Engineering, vol. 5, no. 1, pp. 64-75, Jun. 2021,
doi:10.38088/jise.782314

Prof. Dr. Hiilya KOYUNCU

1. H. Koyuncu Et Al., A Novel Activated Carbon From Non Living Lichen Cetraria Islandica (L.) Ach, The Online
Journal of Science and Technology, 2021

Dr. Ogr. Uyesi Ertugrul ERKOC

1. E. Erkog Et Al, Review on extraction of polyhydroxyakanoates and astaxanthin from food and beverage processing
wastewater, Journal of Water Process Engineering, 2021

2. E. Erkog Et Al., Gas Flow Hydrodynamicsin VVortex Mixers: Flow Visualizatio nand PIV Flow Field Characterization,
Industrial & Engineering Chemistry Research, 2021

Dr. Ogr. Uyesi Halit Levent HOSGUN

1. Oztiitk S., ErbekComez E., Hosgiin H.L. Therheological, mechanical and aging properties of AEM/EPDM
rubberblends. J RubberRes, 2021.

Ars. Gor. Mehtap OZEKMEKCI

1 Ozekmekci M., Copur M., Synthesis of CaCO3 and trimethyl borate by reaction of ulexite and methanol in the
presence of CO2, Journal of CO2 Utilization, 2020

2. Gecim G., Ozekmekci M., Fellah M. F., Ga and Ge-Doped Graphene Structures. A DFT Study of Sensor
Applications for Methanol, Computational and Theoretical Chemistry, 2020

Dr. Ogr. Uyesi Ertugrul ERKOC

1. Ge¢im G., Donmez S., Erko¢ E., Calcium deficient hydroxyapatite by precipitation: Continuous process by vortex
reactor and semi-batch synthesis, Ceramics International, 2021

Ars. Gor. Gozde GECIM

1. Gegim G., Aydin G., Tavsanoglu G., Erkog¢ E., Kalemtag A., Review on extraction of polyhydroxyalkanoates and
astaxanthin from food and beverage processing wastewater, Journa of Water Process Engineering, 2021

2. Gegim G., Donmez S., Erkog¢ E., Calcium deficient hydroxyapatite by precipitation: Continuous process by vortex
reactor and semi-batch synthesis, Ceramics International, 2021

3. Gegim G, Erkog E., Gas phase polymerization of ethylene towards UHMWPE , Turkish Journal Of Chemustry, 2020

Ars. Gor. Numan YUKSEL

1. Yiiksel N., Fellah M. F., Host-guest complex properties of caix[4]arene derivatives: A DFT study of adsorption and
sensing of an anticancer drug, 5-Fluorouracil, Monatshefte Fur Chemie, 2021
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Prof.Dr. Tijen ENNIL BEKTAS

1. T. Ennil Bektas, " Reduction dye in paint and construction chemicals wastewater by using microwave radiation
method," Fresenius Environmental Bulletin, vol.30, pp.4004-4008, 2021

2. T. Ennil Bektas, "Boron Rejection from Aqueous Solution and Waste water by Direct Contact Membrane Distillation,
Environmental Research and Technology”, vol.4, no.1, pp.73-82, 2021

3. T. Ennil Bektas, "Effectiveness of Fly Ash in Boron Removal from Tuzla (Canakkale) Geothermal Fluid,"
Environmental Research and Technology, vol .4, no.1, pp.102-107, 2021.

84




Kimya Miihendisligi Bilimsel Yayin Arsivi Mart-Nisan 2021
CANKIRI KARATEKIN

Ars. Gor. Ozge BILDI CERAN

1. B. Simsek, S. Doruk, O. BildiCeran, and T. Uygunoglu, Taguchi based Principal Component Analysis of the
Dispersed Graphene Oxide Decorated with Sodium Dodecyl Sulfate Cementitious Composites Associating to
Hydrophobic Interaction, Journa of BuildingEngineering, pp. 0-0, Jan. 2021.

Dr. Ogr. Uyesi Zehra OZBAS

1. Ozbas Z. Et Al, Aloe Vera-Based Antibacterial Porous Sponges For Wound Dressing Applications, Journal Of
PorousMaterials, 2021

2. Ozbas Z. Et Al, Advancements And Future Directions In The Antibacterial Wound Dressings— A Review, Journal Of
Biomedical Materials Research Part B-Applied Biomaterials, 2021

CUKUROVA UNIVERSITESI

Prof. Dr. Deniz YILDIRIM

1. D. Yildinm, A. Toprak Et Al, " Stabilization of multimeric nitrilase via different immobilization techniques for
hydrolysis of acrylonitrile to acrylic acid”, Vol.39, No.3, Pp.221-231, 2021

2. D. Yildinm, A. Tiilek Et Al., "Highly-Stable Madurella Mycetomatis Laccase Immobilized In Silica-Coated Z1f-8
Nanocomposites For Environmentally Friendly Cotton Bleaching Process," Calloids And Surfaces B-Biointerfaces,
Vol.202, Pp.111672, 2021

3. D. Yildinm, M. Arslan Et Al., "Chemical And Biological Characteristics Of Propolis From Apis Méllifera Caucasica
From The Ardahan And Erzurum Provinces Of Turkey: A ComparativeStudy,"Arhiv za higijenu rada i toksikologiju”,
Vol.72, No.1, Pp.53-69, 2021

Dr.Ogr.Uyesi Ebru ERUNAL

1. E. Eriinal, "Estimation Of TheNumber Of Active Sites Through Kinetic Analysis On Mwcnt-SupportedNanocatalysts,"
International Journal Of Chemical Kinetics, 2021

EGE UNIVERSITESI

Prof. Dr. Nalan KABAY

1. N.Kabay, E. Altiok Et Al., "Performance Of Reverse Electrodialysis System For Sdlinity Gradient Energy Generation
By Using A Commercia lon Exchange Membrane Pair With Homogeneous Bulk Structure”, Water, Vol.13, No.814,
Pp.1-16, 2021

2. N.Kabay, P. Cyganowski Et Al., "Surface-Activated Chelating Resins Containing N-Methyl-D-Glucamine Functional
Groups For Desdlination Of Geothermal Water Aimed For Removal Of Boron And Arsenic," Solvent Extraction And
lon Exchange , 2021

3. N. Kabay, Y. A. Jarma Et Al., "Assessment Of Different Nanofiltration And Reverse Osmosis Membranes For
Simultaneous Remova Of Arsenic And Boron From Spent Geothermal Water,"Journal Of Hazardous Materials,
V0l.405, Pp.124129, 2021

Doc¢. Dr. Giilin AYTIMUR ERSOZ

1. G. Aytimur Ersoz, O. Bulea Et Al., "Performance investigation of the hybrid methods of adsorption or catalytic wet air
oxidation subsequent to electrocoagulation in treatment of real textile waste water and kinetic modelling, "Journal Of
Water Process Engineering”, vol.40, 2021

2. G. Aytimur Ersoz, M. Bayrakdar Et Al., "Efficient treatment for textile waste watert hrough sequential photo Fenton-
like oxidation and adsorption processes for reuse in irrigation,” Ceramics International, vol.47, no.7, pp.9679-9690,
2021

Dog¢. Dr. Serdal TEMEL

1 S. Temel, E. Baday Yildiz Et Al.,, " Scrutinizing innovation performance of family firms in efficiency-driven
environment, vol.129, pp.260-270, 2021

Dr. Ogr. Uyesi Nilay GIZLi

1 N. Gizli, S.'S. Cok Et Al., "Lightweight and highly hydrophobic silica aerogels dried in ambient pressure for an
efficient oil/organic solvent adsorption.,"Journal Of Hazardous Materials, vol.408, 2021

Ars. Gor. Dr. Burcu PALAS

1. B. Palas, O. Bulca Et Al., " Performance investigation of the hybrid methods of adsorption or catalytic wet air
oxidation subseguent to electrocoagulation in treatment of real textile wastewater and kinetic modelling,"Journal Of
Water Process Engineering, vol.40, 2021
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Ars. Gor. Merve Deniz KOSE

1. B. Palas, M. D. Kose Et Al., "Antioxidant, Antimicrobial, and Cytotoxic Activities of Condensate from Rf-Vacuum
Timber Drying Process in the Forestry Industry,"Waste And BiomassV a orization, 2021

ESKISEHIR OSMANGAZi UNIVERSITESI

Prof.Dr. ilknur DEMIRAL

1. 1.Demiral Et Al., "Enrichment of the Surface Functional Groups of Activated Carbonby Modification Method,”
Surfaces and Interfaces, vol.22, 2021

Ars.Gor. Canan SAMDAN

1. C. Samdan, I.Demiral Et Al., "Enrichment of the Surface Functional Groups of Activated Carbonby Modification
Method, " Surfaces and I nterfaces, vol.22, 2021

Ars.Gor.Dr. Ugur MORALI

1. U. Morali, "Investigation of Simultaneous Influences of Significant Charging Factors on Lithium-Ion Batteries and
Identifying Interaction Effects," EnergyTechnology, pp.1-13, 2021

Doc.Dr. Ilker KIPCAK

1. 1. Kipcak and E. Kurtaran Ersal, "Catalytic Wet Peroxide Oxidation of a Real Textile AzodyecibacronredP-4b over
Al/Fe Pillared Bentonite Catalysts: Kinetic and Thermodynamic Studies,”Reaction Kinetics, Mechanisms and
Catalysis, vol.132, no.2, pp.1003-1023, 2021

Prof.Dr. Hakan DEMIRAL

1.  H.Demiral, I. Demiral Et AL, "Enrichment of the Surface Functional Groups of Activated Carbon by Modification
Method," Surfaces and Interfaces, vol.22, 2021

ESKISEHIR TEKNIK UNiVERSITESI

Prof. Dr. Berrin BOZAN

1. D Berikten, EZ Hosgun, B Bozan, M Kivanc, Improving lipid production capacity of new natura oleaginous yeast:
Pichiacactophilafirstly, Biomass Conversion and Biorefinery,2021

2. D Berikten, EZ Hosgiin, AG Otuzbiroglu, B Bozan, M Kivang, Lipid Production from Crude Glycerolby Newly Isolated
Oleaginous Yeasts: Strain Selection, Molecular Identification and Fatty Acid Analysis, Wasteand Biomass Va orization,
2021

Dr. Ogr. Uyesi Emir Zafer HOSGUN

1. Berikte D., Hosgln E.Z., Gokdal Otuzbiroglu, A. et al. Lipid Production from Crude Glycerolby Newly |solated
OleaginousyY easts: Strain Selection, Molecular Identificationand Fatty Acid Analysis. Waste Biomass Valor (2021).

Prof. Dr. Nezihe AYAS

1. TK Kanatli, N Ayas, Simulating the steam reforming of sunflower meal in Aspen Plus, International Journal of Hydrogen
Energy,2021

2. PM Varol, A Cakan, B Kiren, N Ayas, Microwave-assisted catalytic trans esterification of soy bean oil using KOH/y-
Al203, Biomass Conversion and Biorefinery,2021

Dr. Ogr. Uyesi Elif DEMIREL

1. Mert E B., Dadashov S, Demirel E, Suvaci E, Effect of polymertype on the characteristics of ZnO embedded
nanocomposite membranes, Desalination and Water Treatment, vol 159, 2021

GAZi UNIVERSITESI

Prof. Dr. Metin GURU

1. Giri M., Sézen A.,Ciftei E., Investigation of the effects of base fluid type of thenano fluid on hest pipe performance,
Proceedings of the Institution of Mechanical Engineers, Part A: Journal of PowerandEnergy, vol 1, 2021

Prof. Dr. Nuray OKTAR

1. OktarN., Arbag H., Dogu G., Comparison of micro wave and conventionally heated reactor performancesin catalytic
dehydrogenation of ethane, International Journal of HydrogenEnergy, vol 7, 2021

Dog. Dr. Hiiseyin ARBAG
1. H. Arbag, B. Eryildirim Et Al., "Comparison Of Microwave And Conventionally Heated Reactor Performances In
Catalytic Dehydrogenation Of Ethane,"International Journal Of Hydrogen Energy, vol.46, No.7, Pp.5296-5310, 2021
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Dr.Ogr.Uyesi Miijgan OKUR
1. D.D.E. KoyuncuAndM. Okur, "Removal Of Av 90 Dye Using Ordered Mesoporous Carbon Materials Prepared Via

Nanocasting Of Kit-6: Adsorption isotherms, Kinetics and Thermodynamic Analysis," Separation And
PurificationTechnology, vol.257, 2021

Dr.Ogr.Uyesi Derya OZGUR

1. D. Ozgiir, "Green Synthesis Of Highly Dispersed Ag Nanoparticles On Polydopamine-Functionalized Graphene
Oxideand Their High Catalytic Reduction Reaction,"Micro porous and Mesoporous Materials, vol.314, 2021

Ars.Gor.Dr. Dilsad Dolunay ESLEK KOYUNCU

1. D.D. Eslek Koyuncu, "Investigation Of the Effect of Micro wave Heated Reactoron Ethane Dehydrogenation Over Kit-
6 Supported Catalysts,"Reaction Kinetics Mechanism and Catalysis, 2021

2. D.D. Eslek Koyuncu, "Mesoporous Kit-6 Supported Cr andCo-Based Catalysts for Microwave-Assisted Non-Oxidative
Ethane Dehydrogenation,” International Journal of Chemical Reactor Engineering , 2021
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Do¢. Dr. Rezan DEMIR-CAKAN

1. Cakan R., Poly(Ortho-Phenylenediaming) Over laid fibrous Carbon Network Sexhibiting Synergistic Effect for
Enhanced Performance in Hybrid Microenergy Storage Devices, Journa of Materials Chemistry A, 2021

Dr. Ogr. Uyesi Muhammed Enes ORUC
1 Oruc M., Holographic Cell Stiffness Mapping Using Acoustic Stimulation, arXiv preprint arXiv:2102.07480, 2021

Dr. Ogr. Uyesi Murat Olus OZBEK

1 Ozbek M., Theoretical Investigation Of Coverage Effects Of CO Adsorption On Cu(100) Surface, Sakarya University
Journal of Science, vol 2, 2021
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Prof.Dr. Siileyman ALI TUNCEL

1. S A Tuncer, K. O. Hamaloglu Et Al , "Monodisperse-Porous Cerium Oxide Microspheres Carrying iridium Oxide
Nanoparticles As A Heterogeneous Catalyst For Water Oxidation,” Applied Surface Science , Vol.547, 2021

2. S A.Tuncer, K. 0. Hamaloglu Et Al , "Monodisperse-Porous Cerium Oxide Microspheres As A New Support With
Appreciable Catalytic Activity For A Composite Catalyst in Benzyl Alcohol Oxidation," New Journal Of Chemustry ,
vol.45, no.4, pp.2019-2029, 2021

Prof.Dr. Nihal AYDOGAN

1. G.D. Kalaycioglu and N. Aydogan, "Fluorocarbon/ Hydrocarbon Hybrid Surfactant Decorated Gold Nanoparticles
And Their Interaction With Model Cell Membranes," Journal Of MolecularLiquids, Vol.326, 2021

Prof.Dr. Menemse GUMUSDERELIOGLU

1. M. Gimigderelioglu, A. Tatlidilli Et Al., "Effects Of Carbon Fiber Type And Resin Ratio On Therma And
Mechanical Lifetime Of Polyetherimide Composites,”Polymer Composites, 2021

2. M. Giimiisderelioglu, H. Jarrar Et Al. , "Effect Of Melatonin/Bmp-2 Co-Delivery Scaffolds On The Osteoclast
Activity," Journal Of Materials Science-Materials In Medicine , Vol.32, No.4, 2021

Dr.Ogr.Uyesi Fatos Cigdem KIiP

1. C. Kip Et Al., "Highly Porous, Molecularly Imprinted Core-Shell Type Boronate Affinity Sorbent With A Large
Surface Area For Enrichment And Detection Of Sialic Acid Isomers," Journal Of Inorganic And Organometallic
Polymers And Materials , 2021

2. C. Kip, K. 0. Hamaloglu Et Al. , "Monodisperse-Porousceriumoxidemicrospheres As A New Support With
Appreciable Catalytic Activity For A Composite Catalyst In Benzyl Alcoholoxidation," New Journal Of Chemustry ,
vol.45, no.4, pp.2019-2029, 2021

Ars.Gor.Dr. Kadriye Ozlem HAMALOGLU

1. K.O. Hamaloglu Et Al , "Monodisperse-Porous Cerium Oxide Microspheres As A New Support With Appreciable
Catalytic Activity For A Composite Catalyst in Benzyl Alcohol Oxidation," New Journal Of Chemustry , vol.45, no.4,
pp.2019-2029, 2021

2. K.O. Hamaloglu,C. Kip Et Al., "highly porous, molecularly imprinted core-shell type boronate affinity sorbent with
a large surface area for enrichment and detection of sialic acid 1somers," Journal Of Inorganic And Organo metallic
Polymers And Materials, 2021

3. K.O. Hamaloglu Et Al., "Mono disperse-porous ceriumoxide microspheres carry in giridiumoxide nanoparticles as a
heterogeneous catalyst for water oxidation,"Applied Surface Science, Vol.547, 2021
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Dr.Ogr.Uyesi Gikge Dicle KALAYCIOGLU

1. G. D. Kalaycioglu Et Al., "Ph-Sensitive Polymeric Poly (Epsilon-Caprolactone) Core- Chitosan/Alginate Shell
Particle System For Oral Insulin Delivery," Chemistry select, vol.6, no.4, pp.695-704, 2021

2. G.D. Kalaycioglu And N. Aydogan, "Fluorocarbon/ hydrocarbon hybrid surfactant decorated old nanoparticles and
the irinteraction with model cell membranes,"Journal Of Molecular Liquids, vol.326, 2021

Dr.Ogr.Uyesi Hande Giinan YUCEL

1. H. Ginan Yicel Et Al, "Lithium (I) bio for tifieddunaliella salina as a potential functional nutrition supplement,”
Algal Research-Biomass Biofuels And Bioproducts, vol.56, pp.102257, 2021

2. H. Giinan Yiicel Et Al., "Novel application of isolated Micrococcusluteus and Bacillus pumilus for Li+ ion bio
sorption: a comparativestudy,” Preparative Biochemistry and Biotechnology, vol.52, pp.1872029, 2021

ISTANBUL CERRAHPASA UNIVERSITESI

Prof.Dr. Ali DURMUS

1. Durmus, D.S. Sarul Et Al., "Preparation And Characterization Of Pla/Pbat/Cnc Blend Nanocomposites," Colloid And
Polymer Science, 2021

Prof.Dr. Hiiseyin DELIGOZ

1. H. Deligoz, E. Temizkan Et Al., "Preparation, Characterization, And influence of Polyurea Coatings on Their Layered
Composite Materials Based On Flexible Rebonded Polyurethane,” Polymer Engineering and Science, 2021

Ars.Gor. Ayca ERGUN

1. Ergiin, E. Temizkan Et Al. , "Preparation, Characterization, And Influence Of Polyurea Coatings On Their Layered
Composite Materials Based On Flexible Rebonded Polyurethane," Polymer Engineering And Science , 2021

Prof.Dr. Mehmet Ali Faruk OKSUZOME

1. F. Oksiizome, D. Giictas Et Al., "Preparation Of Sm0.2ce0.801.9 Electrolytes Via The Chitosan Templating Method
And Investigation Of Th eSintering Behavior," Journal Of Asian Ceramic Societies, 2021

Prof.Dr. Ismail BOZ

1. I Boz, M. Safak Boroglu Et Al., "Effect Of New Metal-Organic Framework (Zeolitic Imidazolate Framework [Zif-
12]) In Mixed Matrix Membranes On Structure, Morphology, And Gas Separation Properties,” Journal Of Polymer
Engineering, Vol.41, No.4, Pp.259-270, 2021

Doc¢.Dr. Mehtap SAFAK BOROGLU

1. M. Safak Boroglu Et Al. , "Effect Of New Metal-Organic Framework (Zeolitic Imidazolate Framework [Zif-12]) in
Mixed Matrix Membranes On Structure, Morphology, And Gas Separation Properties” Journa Of Polymer
Engmeering , Vol.41, No.4, Pp.259-270, 2021

Ars.Gor.Dr. Vedat SARIBOGA

1. V. Sariboga, D. Giigtas Et Al. , "Preparation Of Sm0.2ce0.801.9 Electrolytes Via The Chitosan Templating Method
And Investigation Of The Sintering Behavior," Journal Of Asian Ceramic Societies , 2021

Ars.Gor. Dilara GUCTAS

1. D. Gigtas Et Al. , "Preparation Of Sm0.2ce0.801.9 Electrolytes Via The Chitosan Templating Method And
Investigation Of The Sintering Behavior," Journal Of Asian Ceramic Societies , 2021

Prof.Dr. Sah Ismail KIRBASLAR
1. S. I Kurbaslar, C. Poyraz Et Al. , "Vaorization Of Citrus Unshiu Biowastes To Vaue-Added Products. An

Optimization Of Ultrasound-Assisted Extraction Method Using Response Surface Methodology And Particle Swarm
Optimization," Biomass Conversion And Biorefinery , 2021

Dog.Dr. Selin SAHIN SEVGILI

1. S. Sahin Et Al. , "Determination Of Lipid Oxidation In Sunflower Oil Treated With Several Additives," Biomass
Conversion And Biorefinery , 2021

2. S Sahin,C. Poyraz Et Al. , "Valorization Of CitrusUnshiu Biowastes To Vaue-Added Products: An Optimization Of
Ultrasound-Assisted Extraction Method Using Response Surface Methodology And Particle Swarm Optimization,"
Biomass Conversion And Biorefinery , 2021

3. S Sahin, R. Albarri Et Al. , "Estimation Of Diffusion And Mass Transfer Coefficients For The Microwave-Assisted
Extraction Of Bioactive Substances From Moringa OleiferaLeaves,” Biomass Conversion And Biorefinery , 2021
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Ars.Gér. Ebru KURTULBAS SAHIN

1. E. KurtulbagSahin, S. Sahin Sevgili Et Al. , "Enhanced Extraction Of High Added-Vaue Products From Hibiscus
Sabdariffa Using Automatic Solvent Extractor: Kinetics And Modeling.," Sustainable Chemistry And Pharmacy , Vol.1,
Pp.1-10, 2020

2.  E. Kurtulbag Sahin, S. Sahin Et Al. , "Determination Of Lipid Oxidation In Sun flower Oil Treated With Severa
Additives," Biomass Conversion And Biorefinery , 2021

3. E. Kurtulbas Sahin, R. Albarri Et Al. , "Estimation Of Diffusion And Mass Transfer Coefficients For The Microwave-
Assisted Extraction Of Bioactive Substances From Moringa Oleifera Leaves," Biomass Conversion And Biorefinery ,
2021

Ars.Gor.Dr. Melisa LALIKOGLU

1. M. Lalikoglu, K. Doldolova Et Al. , "Optimization And Modeling Of Microwave-Assisted Extraction Of Curcumin And
Antioxidant Compounds From Turmeric By Using Natural Deep Eutectic Solvents," Food Chemustry , Vol.353, Pp.1-11,
2021

Ars.Gor. Irem TOPRAKCI YUKSEL

1. 1. Toprakei Yiiksel, S. Sahin Et Al., "Determination Of Lipid Oxidation 1 Sunflower Oil Treated With Several
Additives," Biomass Conversion And Biorefinery , 2021

2. R. Albarri Et Al., "Estimation Of DiffusionAndMass Transfer Coefficients For The Microwave-Assisted Extraction Of
Bioactive Substances From Moring aOleiferaLeaves," Biomass Conversion And Biorefinery, 2021

ISTANBUL TEKNiK UNIVERSITESI

Prof. Dr. Hanzade ACMA

1. M. Sozer, H.Haykiri-Acma, S. Yaman, Prediction of Calorific Vaue of Coalby Multi Linear Regression and Analysis
of Variance, Journal of Energy Resources Technology, 2021

Prof. Dr. Fatma Seniha GUNER

1. F. Seniha Giiner,Y Yeniyurt, S Kilic, OZ Giiner-Yilmaz, S Bozoglu, M Meran, E Baysak, Fmoc-PEG Coated Single-
Wall Carbon Nanotube Carriers by Non-Covalent Functionalization: An Experimental and Molecular Dynamics Study,
Frontiersin Bioengineering and Biotechnology, 2021

2. F Gulmez, A Yercan, B Kocaaga, FS Guner, pH-sensitivecastoroil/PEG-based polyurethane films for drug delivery,
Journal of Drug Delivery Scienceand Technology, 2021

3. S Rodoplu, BE Celik, B Kocaaga, C Ozturk, S Batirel, D Turan, FS Guner, Dual effect of procaine-loaded pect in
hydrogels: pain management and in vitro wound healing, Polymer Bulletin, 2021

Prof. Dr. Melkon TATLIER

1. T Maras, EY Nerat, A Erdem, M Tatlier, Preparation of zeolitecoatingsbyinductionheating of thesubstrate, Journa of
Sol-Gel Scienceand Technology,2021

Prof. Dr. Serdar YAMAN

1. M Sozer, H Haykiri-Acma, S'Yaman, Prediction of Calorific Vaue of Coaby Multi Linear Regression and Analysis of
Variance, Journa of Energy Resources Technology,2021

Dog. Dr. Alper SARIOGLAN

1. Sarioglan, M Tuptup, N Kayaman-Apohan, $ Ozkara-Sarioglan, E Unveren, O Atag, Poly (2, 6-diphenyl-p-phenylene
oxide) supportedironcatalystsforthesynthesis of lowerolefinsviaFischer—Tropschreaction, Reaction Kinetics,
Mechanisms and Catalysis, vol 2, 2021

IZMIiR YUKSEK TEKNOLOJi UNIVERSITESI

Dr. Ogr. Uyesi Ali Can KIZILKAYA

1. K Jeske, AC Kizlkaya, I Lopez-Luque, N Pfander, M Bartsch, Design of Cobalt Fischer—Tropsch Catalysts for the
Combined Production of Liquid Fuelsand Olefin Chemicals from Hydrogen-Rich Syngas, ACS catalysis, 2021

Prof. Dr. Sacide ALSOY ALTINKAYA

1. A Metecan, A Cihanoglu, SA Altinkaya, A positively charged loose nanofiltration membrane fabricated hrough
complexing of aginate and polyethylenemine with metal ions on the polyamideimide support for dye desalination,
Chemical Engineering Journal, Volume 416, 2021

Prof. Dr. Selahattin YILMAZ

1. VN Mutly, S Yilmaz, Synthesis of butylglucoside over sulphated Zr-SBA-15 and tungs to phosphoric acid in corporated
SBA-15 catalysts, Catalysis Today, 2021
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Ar. Gor. Gizem CIHANOGLU

1. G Cihanoglu, O Ebil, Robust Fluorinated Siloxane Copolymers Via Initiated Chemical Vapor Deposition Or Corrosion
Protection, Journal Of Materials Science, 2021

KOCAELI UNIVERSITESI

Prof. Dr. Giiralp 0ZKOC

1. Dandan Doganci M., Caner D., Doganci E., Ozkog G., (2021). Effects Of Hetero-Armed Star-Shaped Pcl-Pla Polymers
With Poss Core On Thermal, Mechanical, And Morphological Properties Of Pla. Journal Of Applied Polymer Science,
2021

Dog. Dr. Ayse AYTAC

1. Hazer, S., & Aytag, A., The Influence Of Various/Different Ratios Synthetic Fiber Mixture On The Mechanical,
Thermal, Morphologica And Flammability Properties Of Poly(LacticAcid)/Polycarbonate Blend. Journal Of Composite
Materials, Vol.55, No.8, 1027-1038, 2021

Dog. Dr. Bagdagiil KARAAGAC

1. Unugul T., Karaagag B.,Vulcanization Of Chlorinated Polyethylene / Chloroprene Rubber Compounds At Lower
Temperatures In The Presence Of Reactive Silanes. Journal Of Applied Polymer Science, 2021

KONYA TEKNiK UNIVERSITESI

Prof. Dr. Handan KAMLS

1.  Akgiil, E., Uzdiirmez, A. F., Kamus, H., Kilig, E., & Demir, M. (2021). Electrochemical Preparation Of Donor Acceptor
Type Conjugated Polymer Films Effect Of Substitute Units On Electrochromic Performance. Optical
Materials, 111(1), 110635-0.

MARMARA UNIiVERSITESI

Prof. Dr. Mehmet EROGLU

1.  Mutlu, E. C., Bahadori, F., Bostan, M. S. , Sarilmiser, H. K. , Toksoyoner, E., & Eroglu, M. S., (2021). Halomonas
Levan-Coated Phospholipid Based Nano-Carrier For Active Targeting Of A549 Lung Cancer Cells. European Polymer
Journal , Vol.144.

2. Kaya, G., Kiskan, B., Isci, R., Eroglu, M. S. , Oztirk, T., & Yagci, Y., (2021). Surface Modification Of
Polybenzoxazines By Electrochemica Hydroquinone-Quinone Switch. European Polymer Journal , Vol.142.

Prof. Dr. Perviz SAYAN

1. Polat, S, & Sayan, P., (2021). Effect of Apium graveolens extract on the surface morphology and characteristics of
calcium pyrophosphate crystals. Journa Of Crystal Growth , vol.562, 126083.

Prof. Dr. Gok¢en CIFTCIOGLU
1. Ciftcioglu, G. A. , Kadirgan, M. A. N., & Esiyok, A., (2021). Determining The Safety Culture In A Gun Factory In
Turkey: A FuzzyApproach. Journal Of Intelligent& Fuzzy Systems, 1-11.

Ars. Gor. Dr. Sevgi POLAT

1. Polat, S, & Sayan, P, (2021). Effect of Apium graveolens extract on the surface morphology and characteristics of
calcium pyrophosphate crystals. Journa Of Crystal Growth , vol.562, 126083.

2. Polat, S., Ozalp-Sendur, T. N. , & Sayan, P., (2021). Effects of Tryptophan on the Polymorphic Transformation of
Calcium Carbonate: Central Composite Design, Characterization, Kinetics, and Thermodynamics. Acta Chimica
Slovenica, vol.68, no.68, 1-12.

MERSIN UNIVERSITESI

Doc.Dr. Riikan Gen¢ ALTURK

1. Yakubogullari N., Coven F., Cebi N., Coven F., Coven, N., Genc R., Bedir, E. Nalbantsoy A., Evaluation Of
Adjuvant Activity Of Astragaloside Vu and Its Combination With Different Immunostimulating Agents In
Newcastle DiseaseVaccine, Biologicals, 2021

2. Duman, A., Colak, S., Alas, M., Er, O. Tuncel, A., Oztirk, 1., Yurt, F., Geng, R., Ocakoglu, K.,
EnhancedBacterialUptake Of 1311 -Labeled Antimicrobial Imidazolium Bromide Salts Using Fluorescent Carbon
Nanodots, Materials Today Communications, 2021
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Dr. Ogr. Uyesi Ismail Kutlugiin AKBAY

1. Uzun, H., Giingér, A., Akbay, 1., Ozdemir, T., Facile And Fast Photo-Polymerization Of N-Vinyl Caprolactam Via
Uv-C Irradiation, PolymerKorea, 2021
2. Yilmaz, S., Akbay, 1., Ozdemir, T., A Metal-Ceramic-Rubber Composite For Hybrid Gamma And Neutron

Radiation Shielding. Radiation Physics And Chemustry, 2021

Ars.Gor. Didem DEMIR

1. E. Yikar, D. Demir, N. Bélgen, Electrospinning of Gelatin Nanofibers: Effect of gelatin concentration on chemical,
morphological and degradationc haracteristics, Turkish Journal of Engineering, 2021

2. M. Sdeh, D. Demir Et Al., Fabrication of basalt embedded composite fiber membrane using electrospinning method
and response surface methodol ogy, Journal of AppliedPolymerScience, 2021

3. D. Demir, S. Ceylan Et Al., Extraction of pectin from abedo of lemon peels for preparation of tissue engineering
scaffolds, Polymer Bulletin, 2021

4. F. Ofkeli, D. Demir, N. Bolgen, Biomimetic mineralization of chitosan/gelatin cryogels and in vivo biocompatibility
assessments for bone tissue engineering, Journal of Applied Polymer Science, 2021

ONDOKUZ MAYIS UNIiVERSITESI

Dr. Ogr. Uyesi Gediz UGUZ

1 K. Giiltekin, G. Uguz, A. Ozel Improvements of the structural, thermal, and mechanical properties of structural
adhesive with functionalized boron nitride nanoparticles, Journal of Applied Polymers, 1 / 2021 aoui, C Baydere, F
Akman, F El Kaai, L Mahi, N Dege, Y Topcu, K Karrouchi, N Benchat, “Synthesis, X-ray crystallography,
vibrational spectroscopy, thermal and DFT studies of (E)-6-(4-methylstyryl)-4,5-dihydropyridazin-3(2H)-one”,
Journal of Molecular Structure 1225, 129180, 2021

ORTA DOGU TEKNIiK UNiVERSITESI

Dr. Ogr. Uyesiinci AYRANCI TANSIK

1. 1. AyranciTansik And S. M. Kresta, "Turbulence damping above the cloud height in suspensions of concentrated
dlurriesin stirred tanks," Aiche Journal , 2021

Prof. Dr. Goknur BAYRAM

1. B. Erkmen And G. BAYRAM, "Improvement in mechanical, electrica, and shape memory properties of the
polystyrene-based carbon fiber-reinforced polymer composites containing carbon nanotubes," Journa Of Applied
Polymer Science, vol.138, no.23, 2021

2. G. BAYRAM, M. OzkutluDemirel Et Al., "Controlling the foam morphology of supercritical CO2-processed
poly(methyl methacrylate) with CO2-philic hybrid nanoparticles," Journa Of Applied Polymer Science , 2021

Dr. Ogr. Uyesi Emre BUKUSOGLU

1. E. Biikiisoglu, A. Karausta Et Al., "Controlling the shapes and internal compleXity of the polymeric particles using
liquid crystal-templates confined into microwells," Journal Of Molecular Liquids, vol.324, 2021

Dog. Dr. CeragDilek HACIHABIBOGLU

1. C.D. Hacihabiboglu, M. OzkutluDemirel Et Al., "Controlling the foam morphology of supercritical CO2-processed
poly(methyl methacrylate) with CO2-philic hybrid nanoparticles," Journa Of Applied Polymer Science , 2021

Dr. Ogr. UyesiBaharipek TORUN

1. O. Memioglu And B. Ipek Torun, "A potential catalyst for continuous methane partial oxidation to methanol using
N20: Cu-SSZ-39," Chemica Communications, vol.57, no.11, pp.1364-1367, 2021

Prof. Dr. Gorken KULAH

1. G. Kiilah, N. Dogan Et Al., “Gas velocity distribution in conical spouted beds with high-density particles,” Canadian
Journal Of Chemical Engineering , 2021

Prof. Dr. Deniz UNER

1. D. Uner, E. Mete Et Al, "Elucidating the Barriers on Direct Water Splitting: Key Role of Oxygen Vacancy Density
and Coordination over PbTiO3 and TiO2," Journa Of Physical Chemistry C , vol.125, no.3, pp.1874-1880, 2021

Ars. Gor. Neslin DOGAN

1. N. Dogan Et Al., "Gas velocity distribution in conical spouted beds with high-density particles,” Canadian Journal Of
Chemical Engineering , 2021
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Ars. Gor. Ceren KOCAMAN

1. C. Kocaman, Karausta Et Al., "Controlling the shapes and internal complexity of the polymeric particles using liquid
crystal-templates confined into microwells," Journal Of Molecular Liquids, vol.324, 2021

OSMANIYE KORKUTATA UNIVERSITESI

Do¢. Dr. Feridun DEMIR

1. F Demir, Effect of auminum reinforcement on the structural, physico chemical, and electrochemical properties of
polyaniline-derived polymer/aluminum composites by in situpolymerization, Electrochimica Acta 2021

Do¢. Dr. Hasan DEMIR

1. GG llis, H Demir, An Experimental Study with Condenser Embedded Adsorber of an Adsorption Chiller, Journal of
Fluid Flow, 2021

2.  H Demir, SK Sharma, Green chemistry and water remediation: bibliometric study and research applications, Green
Chemistry and Water Remediation: Research and Applications, 2021

3. B Kavasogullari, E Cihan, H Demir, Energy and Exergy Anayses of a Refrigerant Pump Integrated Dual-Ejector
Refrigeration (DER) System, Arabian Journal for Science and Engineering, 2021

4. GG llis, H Demir, BB Saha, Innovative Approach in Adsorption Chiller: Combination of Condenser-Adsorber for
Improving Performance, Applied Thermal Engineering, 2021

Dr. Ogr. Uyesi Eda AKGUL

1. ET Akgul, AF Uzdiirmez, H Kamis, E Kilig, M Demir, Electrochemical preparation of donor-acceptor type conjugated
polymer films: Effect of substituteunits on electro chromic performance, Optical Materials,2021

PAMUKKALE UNIiVERSITESI

Prof. Dr. Necip ATAR

1. Karimi-Maleh H., Liitfi Yola M., Atar N., Orooji Y., Karimi F., Senthil Kumar P, Rouhi J., BaghayeriM.,A novel
detection method for organo phosphorus in secticidefenamiphos: Molecularly imprinted electro chemical sensor based
on core-shell Co304@MOF-74 nanocomposite, Journal of Colloidand Interface Science, Volume 592, 2021, Pages
174-185, ISSN 0021-9797, https://doi.org/10.1016/j.jcis.2021.02.066.

2. Yola, M.L., Atar, N. Novel voltammetric tumor necrosis factor-apha (TNF-o) immunosensor based on gold
nanoparticles involved in thiol-functionalized multi-walled carbon nanotubes and bimetallic Ni/Cu-MOFs. Anal
Bioanal Chem 413, 2481-2492 (2021). https://doi.org/10.1007/s00216-021-03203-z

3. Karaman C., Karaman O., Atar N., Liitfi Yola M, Tailoring of cobalt phosphideanchored nitrogen and sulfurco-doped
three dimensional graphene hybrid: Boosted electrocatalytic performance towards hydrogen evolution reaction,
Electrochimica Acta, Volume 380, 2021, 138262, ISSN 0013-4686, https://doi.org/10.1016/].electacta.2021.138262.

4. Atar N, Liitfi Yola M., A novel QCM immune sensor development based on gold nanoparticles functionalized sulfur-
doped graphene quantum dotand h-ZnS-CdS NC for Interleukin-6 detection, Analytica Chimica Acta, VVolume 1148,
2021, 338202, | SSN 0003-2670, https://doi.org/10.1016/j.aca.2021.338202.

5. Liitfi Yola M., Atar N., Ozcan N., A novel electrochemical lung cancer biomarker cytokeratin 19 fragment antigen 21-1
immunosensor based on Si3N4/MoS2 incorporated MWCNTSs and core-shell type magnetic nanoparticles, Royal
Society of Chemistry, Nanoscale, syf. 4660-4669, 2021

Prof. Dr. Abdullah AKDOGAN

1. Sevd, K.; Onac, C.; Kaya, A.; Akdogan, A. Separation of Boron from Geothermal Waters with Membrane System.
Membranes 2021, 11, 291. https://doi.org/10.3390/membranes11040291

2. Divrikli, F Altun, A Akdogan, M Soylak, L Elci, An efficient green microextraction method of Co and Cu in
environmental ; samples prior to their flame atomic absorption spectrometric detection, Taylor & Francis Ltd, 2021

3. K Seval, A Akdogan, Silica nanoparticle-covered Graphene Oxide as solid-phase extraction, Taylor & Francis Ltd,
2021

SiVAS CUMHURIYET UNIVERSITESI
Prof. Dr. Ayten ATES
1. A. Ates, "Activity and stability of TiO2 samples with different phase compositions in the decomposition of
formaldehyde in SCW," International Journal of Hydrogen Energy, vol.46, no.2, pp.1842-1856, 2021
SULEYMAN DEMIREL UNIVERSITESI
Ars. Gor. Ali YALCIN

1 Yal¢in A., Génen M., A novel approach for the production of zinc borate (4ZnO-B203-H20) using a single-step
hydrotherma method, Main Group Metal Chemistry, 2191-0219, 2021
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Ars. Gor. Emre KILIC

1. Agcar Kili¢ H,, Kili¢ E., Kabay N., Baygu Y., Gok Y., Selective glucose dehydration over novel metal phthalocyanine
catalysts at low temperatures, Reaction Kinetics, Mechanisms and Catalysis, 2021

USKUDAR UNIVERSITESI

Dr. Ogr. Uyesi Yaprak OZBAKIR

1. Ozbakir, Y., Jonas, A., Erkey, C., & Kiraz, A. (2021). An Aerogel Based Photocatalytic Microreactor Driven By Light
Guiding For Degradation Of Toxic Pollutants. Chemical Engineering Journal, 409, 0-0.

YALOVA UNiVERSITESI

Dog. Dr. HaticeHandeMERT

1. Kanh Z., Mert M. S., Mert H. H., Isil Enerji Depolama Uygulamalar1 igin Seliiloz Nanofibril Temelli Parafin Iceren
Kompozit Faz Degistiren Maddelerin Uretilmesi ve Karakterizasyonu, European Journal of Scienceand Technology,
2021, 273 281

2. Mert E. H., Mert H. H., Preparation of polyHIPE nanocomposites. Revealing the influence of experimental parameters
with he help of experimental design approach, Polymer Composites, 2021, 42, 724 738

Dr. Ogr. Uyesi Hikmet OKKAY

1. Okkay H., Mikrodalga Destekli Cinko Borat Sentezi ve Karakterizasyonu, European Journal of Science and Technology,
2021, 31 36

Dr. Ogr. Uyesi Mehmet BUGDAYCI

1. Turan B., Bugdaycit M., Benzesik K., Baran P.,Synthesis of Eudoped SrAI204 composite: adsorption characteristics on
tetracycline and ciprofloxacin antibiotics, Separation Science and Technology, 2021

2. Coban O., Baslayic S., Bugdaycit M., Agma M. E., Hydrometallurgical nickel and cobalt production from lateriticores:
optimization.. and comparison of atmospheric pressure leaching and pug-roast-leaching processes, acta
metallurgicaslovaca, 2021, 27, 17 22

3. Baslayici S., Bugdayc1 M., Agma M. E., Corrosion behaviour of hydroxyapatite coatings on AZ31 and AZ91 magnesium
alloys by plasma spray, Journa Of Ceramic Processing, RESEARCH, 2021, 22, 98 105

Dr. Ogr. Uyesi Oya Irmak CEBECI SAHIN

1. Sahin O. L, Saloglu D. D., Removal of Azo Dyes - Tartrazine, Carmoisine, and Allura Red-from Waste water using
Spirulina Biomass-Immobilized Alginate Beads: Equilibrium, Kinetics, Thermodynamics, Desorption, and Reusability,
Desdlination and Water Treatment, 2021

2. Sahin O. ., Microalgal biomass—a bio-based additive: evaluation of green smoothies during storage, International Food
Research Journal, 2021

YEDITEPE UNiVERSITESI

Doc. Dr. Betiil UNLUSU

1. Unliisii, B. (2021). Diffusion Coefficients Of Carbon Dioxide lonic Liquid1l Butyl 3 Methylimidazolium
Tetrafluoroborate Bmim Bf4 System At Temperatures Of 313 K And 323 K And Pressures Of 5 Mpa And 8
Mpa. Chemical Engineering Communications, 208(2), 233-241.

Dog. Dr. Tugba DAVRAN CANDAN

1. Basaran, K., Topgubasi, B. U., & Davran Candan, T. (2021). Theoretical Investigation Of Co2 Adsorption Mechanism
Over Amine Functionalized Mesoporous Silica. Journal Of Co2 Utilization, 47, 101492-0.
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Prof. Dr. ibrahim DOYMAZ

1. Soydan M., Doymaz I., (2021). An Experimental Study on Thin-Layer Drying Characteristics of Apple Slices. Latin
American Applied Research , vol.51, no.2, 119-126.

2. sk, A., Ozdemir, M., Doymaz, |., (2021). Investigation of Microwave Drying on Quality Attributes, Sensory
Propertiesand Surface Structure of Bee Pollen Grainsby Scanning Electron Microscopy. Brazilian Journal Of Chemical
Engineering , vol.38, no.1, 177-178.

Dog¢. Dr. Emek DERUN

1. Erayvaz, A. M., & Derun, E., (2021). Influence Of Lithium Amount On Vitreous Enamel Properties. Metallurgical
Research & Technology , vol.1, no.1.
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1. Ersan, A. C., & Tugrul, N., (2021). The Drying Kinetics and Characteristics of Shrimp Dried by Conventional
Methods. Chemical Industry& Chemical Engineering Quarterly , vol.1, no.1, 50.

Do¢. Dr. Miige SARI YILMAZ

1. M. Sari Yilmaz, S. Erturk Et Al. , "Potentiallow-cost carbon-based adsorbent from gold mine tailings for an ionic dye
removal," Water Science And Technology , vol.83, no.6, pp.1300-1314, 2021
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