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EDITOR NOTU

EDITOR'S NOTE

Editér / Editor
Yigit Efe OZAVSAR

Degerli Okuyucular;

Aylar1 devirdigimiz ve calistigfimiz siire boyunca
azmimizin, bilgimizin ve tecriibelerimizin katbekat arttigi
dergimizin yeni doneminin ilk sayisim sizlere takdim
etmekten biiytik onur duyariz.

Aslinda bu sayimizin icerigini agiklamak i¢in bir daha
hicbir zaman bahsetmek istemeyecegimiz bir olaydan
s6z ac¢mak durumundayiz. Ulkemizde benzeri pek
gorilmemis depremler gergeklesti. Bu depremler
neticesinde binlerce insan hayatini kaybetti ve yaraland.
Depremler yalnizca maddiyatimizda degil
maneviyatimizda da c¢ok derin yaralar agti. Hi¢ siphe
yoktur ki bunlarin sebebi jeolojik talihsizliklerden ibaret
degildir. Tedbirsizlik ve cehalet, yerkirenin tstiindeki
fayimiz olmustur. Dergimizin bu sayisinda yazarlarimiz
deprem hakkinda yazilar vyazarak tedbirsizlige ve
cehalete  ellerinden  geldigince recete  olmaya
calismiglardir. Bir daha bu denli ac1 glinler gérmemeyi;
hayatin1 kaybeden vatandaglarimiza Allah’tan rahmet,
onlarin yakinlarina basgsagligi, tlkemize ise aydinlik
gelecekler dileriz. Umariz ki tilkemizde bilim daha fazla
gormezden gelinmez ve bu tir afetler felaketlere
dontismez.

Bunlarin yaninda muhtegem zaferler kazandigimiz
18 Mart1 ve TBMM'nin acildigr giin olan 23 Nisan'1 geride
biraktik. Bu vesileyle basta Gazi Mustafa Kemal Atatlirk
olmak tizere cumhuriyet yolunda canlarim1 feda eden,
hayatlarini adayan sehit ve gazi olanlara sonsuz
sikranlarimizi sunariz. Bizler Turk gencligi olarak
cumhuriyetimizin ve onun dayanagi olan Atatlrk
ilkelerinin ebedi bekgileriyiz.

fyi okumalar dileriz.

Genel Yayin Yonetmeni / Editor-in-Chef
irem COSKUN

Dear Readers;

We are honored to present to you the first issue of
the new period of our magazine, in which our
determination, knowledge, and experience have
increased many times over the months we have been
working.

In fact, to explain the content of this issue, we have
to talk about an event that we will never want to talk
about again. Unprecedented earthquakes took place in
our country. Thousands of people lost their lives and
were injured as a result of these earthquakes.
Earthquakes inflicted tremendous wounds not only on
our materiality but also on our spirituality. There is no
doubt that these are not caused by geological
misfortunes. Carelessness and ignorance have been our
fault on the earth’s surface. In this issue of our magazine,
our authors wrote articles about earthquakes and tried
to be an antidote for imprudence and ignorance as much
as possible. Not to see such painful days again; we wish
God's mercy on our citizens who lost their lives, our
condolences to their relatives, and a prosperous future
for our country. We hope that science is not ignored any
longer in our country and such calamities do not turn
into catastrophes.

In addition to these, we left behind the 18th of
March, the day that we celebrate our great victories, and
the 23rd of April, the day when the Turkish Grand
National Assembly was opened. On this occasion, we
would like to express our endless gratitude to our
martyrs and veteran ancestors, notably Gazi Mustafa
Kemal Ataturk, who sacrificed their souls and dedicated
their lives to the path of the republic. We, as the Turkish
youth, are the eternal guards of our republic and the
principles of Atatiirk, which lie in the republic’s
foundation.

We wish you a good reading.
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DEPREM TAHMINI VE
DEPREM BEKLENTISI

[ ISDHAEEERE7 T D ATS
HACETTEPE UNIVERSITESI
3.SINIF OGRENCISI

Deprem, Tirkiye gibi aktif fay hatlar: tizerinde
bulunan tilkeler i¢in g6z ard: edilemeyecek gerceklerin
baginda gelmektedir. Ekonomik kayip acisindanen
yikict ikinci doga afeti olan depremler, en yikici olan
sel afetidir, fay dedigimiz levhalar arasi bosluklarda
meydana  gelmektedir.[]1] Manto katmanindaki
konveksiyonel akimlar neticesinde hareket kabiliyeti
kazananlevhalar birbirine dogruyaklasabilir veya
uzaklasabilir. Birbirinden uzaklasan levhalararasindaki
boslugu aniden soguyankayaclar doldurur ancak
birbirine dogru hareket eden veya yatay diizlemde
ters yonde hareketeden levhalar en yikict depremlerin
olustugu alanlardir. Depremin bu denli travmatik bir
doga olayr olmasmin sebebi birgok doga olaymin
aksine anlik olarak, oOncedenhaber vermeden
geliyorolmasidir.[2] Deprem mekanizmasinin nasil
isledigini anlamak, deprem tahmini yapmak veya
deprem beklentisinde bulunmak adina ¢ok énemli bir
adimdir. Bu doga olaymi anlamak adma bir
deneyyapalim ve elimizdebir cetvel bulundugunu
varsayalim. Bu cetveliiki ucu birbirine yaklagacak
sekildesikistirmaya baglayalim. Zaman gectikge,
cetvelin orta noktalarina yakin bir yerde, bu basit
ornekte bile tam olarak nereden kirilacagini 6ngérmek
¢ok zor, bir kirllma meydana gelecektir. Bu kirilmayi
faylar icinde olugan kirilmaya benzetebiliriz. Cetvel
kirildiktan sonra elinizde kalan 2 yarim cetvel
parcasinda bir titresim hareketi gozlemleyeceksiniz.
Bu bir fay hattikinldiktan sonra o bolgede olusan
titresimleri temsil etmektedir ve bu dalgalanmalar bir
toprak pargasiicin ¢ok yikicidiizeyde olabilmektedir.
Cok teknik detaylara inmeden bu dalgalar1 baslica P ve
S dalgalar: olarak ikiye ayirabiliriz. P dalgalarina énci
dalgalar demek cok da yanlig olmayacaktir. Bu dalgalar
yikict degillerdir ve arkasindan gelecek S dalgalarinin
habercileridir. Asil yikict olan depremdalgas: S dalgasi
dedigimizbu dalgalardir.[3]

Deprem tahmini ve deprem beklentisi birbirine
kolayca karistirilabilecek olan fakat 6ziinde ¢ok biiyitk
derecede farklilik iceren iki ayr1 konsepttir. Ne yazik ki
deprem tahmini, yakin gelecekte gerceklesmesi ¢cok da
mimkiin olmayan gilizel bir masaldan ibaret gibi
gozikkmekte. Clinki yukarida vermig oldugumuz cetvel
orneginde bile kirlmanin ne zaman ve nerede
oldugunu belirlemek neredeyse imkansizdir. Cilinki
kirllma ¢ok kaotik bir olaydir. Su an elimizdeki
imkanlarla bunu belirlemek ne yazik ki muimkiin
degildir.

Deprem beklentisi temel olarak istatistik bilimi
kullanilarak yapilmaktadir. Ornek verecek
olursakbeklenen istanbul depremibu bilim
sayesindebeklenebilir olmustur. Clinkd tarihte geriye
giderek Istanbul'da yasanan biiyiikk depremlerin ne
zaman ve hangi Dbuyiklikte oldugunubilirsek,
elimizdeki bu verileri kullanarak bir sonraki
depreminne zaman ve kag biytkliginde olabilecegi
beklentisi  iginegirebiliriz. Isin icine “deprem
beklentisi” girdiginde olmazsa olmaz bir konsept de
devreye girer.Bu konseptin adi1 “sismik bosluktur. $u
an Istanbul bolgesini sismik bosluk bolgelerinden biri
olmasinin sebebi, su ana kadar istanbulda bu
depremin gerceklesmis olmasi gerektigi gergegidir.

Sekil 1: Olasy Sismik Bogluklar, Tiirkiye Sismotektonigi,
Ramazan Demirtas, 1996



Sekil T'de gorildigi tzere 1996 yilinda Tirkiye
uzerindeki aktif deprem bolgelerindeki sismik bosluklar
epeyce fazladir.[4] Bu yazimi 2023 yilinda yani “Tirkiye
Sismotektonigi” makalesinin yaymlanmasindan 27 yil
sonra yaziyorum. Sekilde o zamanlar sismik bosluk olarak
adlandirilan yerlerde yikiciigi ¢ok biytk depremler
meydana geldi ve bu sayede deprem beklentileri
yontemlerimizin ¢alistigini anlayabilmekteyiz. Fakat bir
depremi beklemek, depremlerin yakin bir gelecekte
olacagimi 6ngoérmek biling diizeyi duistiik toplumlarda tesiri
yiiksek olan bir yontem, ne yazik ki, degildir. Bu ytzden,
en azindan su an, bir masal olan “deprem tahmini”
konseptini incelemeliyiz.

Bir depremi tahmin etmeyi beklenti i¢ine girmekten
ayrran en temel Ozellik, deprem beklentisinde oldugu
lizere bir depremin hangi aralikta olacaginin bilinmesinin
yeterli olmadigidir. Deprem tahmini i¢in bilinmesi gereken
en 6nemli 3 sey; bir depremin nerede olacag, nasil olacagi
ve net olarak hangi tarihte olacagidir.[5] Tam olarak bu
ylizden deprem tahmin etmeye, su anki imkanlarimizla,
masal olarak bakmaktayim. Mevcut imkanlarimizla
deprem tahmin etmek igin kullanilan parametreler
sirasiyla; zemindeki su seviyesi oOl¢imi, zemin
ivmelenmesi, P- dalgast 6l¢ciimi, anormal hayvan
davraniglart olarak siralanabilir.[6] Bir teknigin “dogru”
olarak kabul edilebilmesinin sarti, o yontemin ytiksek bir
dogruluk oraniyla biitiin bolgelerde gecerli olabilmesidir.
Ancak, bahsettigimiz yontemlerin bir¢ogu, birgok deprem
icin gecerli, kullanigh olmamaktadir. Ornegin; zemin su
seviyesi her depremde ayni Ol¢iide azalip artmamaktadir,
her deprem oncesi anormal hayvan davraniglar
gorilmemektedir. Ayrica, biitin anormal hayvan
davraniglarini depreme baglamak da bilimsel bir yontem
olarak kabul goérmeyecektir. Bu yontemler arasinda en
etkili olabilecek yontem P-dalgasi analizi olarak
gosterilebilir. Yazimin 6nceki kisimlarinda da bahsettigim
tizere P ve S dalgalar1 baslica iki deprem dalgasidir. Yikici
olmayan P dalgalari, yikici olan S dalgalarindan daha 6nce
olcilebilmektedir ve bu bize deprem igin c¢ok hayati
olabilecek 10-15 saniye kadar bir stire kazandirabilir.
Ornek verecek olursak; Japonya'daki 9.1 biiytkligiindeki
depremde, deprem merkezine yakin yerlere 10 saniye
kadar, deprem merkezine uzak bolgelere ise 60 saniye
kadar 6nceden bir uyar: bildirimi gelmistir.[7] Depremi
uzun bir zaman Once “su gin su saatte olacak” seklinde
tahmin edemeyecegimizden dolay1 kazanabildigimiz 10-15
saniye ¢ok Onemlidir. Bu ylizden P-dalgalar1 analizinde
kullanilan yontemlere yapilacak olan yatirimlar kisa
vadede birgok can kaybini 6nleyebilecektir.

S dalgalar

P dalgalar

Bu yaziy1 yazarken ¢ok farkl: diisiinceler bana
misafir oldu. Fakat misafir olan diisiincelerden bir
tanesi digerlerinin aksine bir misafir gibi gelip
gecmedi.6 Subat'ta gerceklesen Kahramanmaras
merkezli depremleri bizzat Hatay'da yasadigim
icin bir depremin yikici etkilerine en tist diizeyde
maruz kaldim. “Deprem tahmini” arastirmalarim
yaparken “keske bu depremi Onceden
bilebilseydik” ciimlesini ¢ok kez kullandim. Fakat
devaminda ¢ok karanlik bir aydinlanmayla
“binalarimizi saglam yapsaydik, zemin etiitlerine
gerekli 6nemi gosterseydik hangi depremin ne
zaman gerceklesecegi bilgisine hic ihtiyacimiz
olmazdi” argimanmmi mahsun bir sekilde
kabullendim. Bilimin ilerlemesi ve gelismesi bir
bilim asig1 olarak en c¢ok isteyecegim seyler
arasinda. Fakat umarimm, gelecek yillarda
binalarimizi depreme dayanikl bir sekilde yapariz
ve bir daha “Depremin ne zaman gercgeklesecegini
bilebilir miyiz?” sorusu aklimizi mesgul etmez.

Yazimi okudugunuz i¢in tesekkiir
ederim, herkese gecmis olsun.

Kaynakca:

1] Ceylan M. A., "Tiirkiye’de Depremler ve Deprem Sigortasina Genel Bir Bakis", Tiirk
Diinyas1 Aragtirmalari Dergisi, sa.148, ss.87-106, 2004.

[2] Vere-Jones, D. (1995). Forecasting earthquakes and earthquake risk. International
Journal of Forecasting, 11(4), 503-538.

[3] Study on Techniques of Earthquake Prediction, G.Preethi Assistant Professor
Department of CA/SOC SASTRA University, Thanjavur, India B.Santhi Professor School
of Computing SASTRA University, Thanjavur, India, 2011.

[4] Demirtas, R. Tiirkiye'nin Sismotektonigi, T.C. Bayindirlik ve iskén Bakanlig1, 1996.

[5]https:/ /www.usgs.gov /faqs /can-you-predict-
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[6] Artificial Intelligence Based Techniques For Earthquake Prediction: A Review, Faisal
Azam, Mussarat Yasmin, Saijad Mohsin, Ekim 2014.

[7] How Often Can Earthquake Early Warning Systems Alert Sites With High- Intensity
Ground Motion? Men-Andrin Meier, Yuki Kodera, Maren Bose, Angela Chung,
Mitsuyuki Hoshiba, Elizabeth Cochran, Sarah Minson, Egill Hauksson, Thomas Heaton,
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EARTHQUAKE FORECAST AND
EARTHQUAKE EXPECTATION

ARDA FEVZI DAL
HACETTEPE UNIVERSITY
3RD YEAR STUDENT

Earthquake is one of the undeniable facts for
countries like Tirkiye located on active fault lines.
Earthquakes, which are the second most destructive
natural disasters in terms of economic loss, the first
being flood disasters, occur in the gaps between
plates, which we call faults. [1] As a result of the
convective currents in the mantle layer, plates that
gain mobility can either approach or move away from
each other. The suddenly cooled rocks fill the space
between the plates moving away from each other.
However, plates moving toward each other or moving
in opposite directions in the horizontal plane are the
areas where the most destructive earthquakes occur.
The reason why earthquakes are such traumatic
natural events are that, unlike many other natural
phenomena, it comes suddenly and without prior
warning.[2] Understanding how the earthquake
mechanism works is an important step in making
earthquake predictions or anticipating seismic
activity. Let’'s conduct an experiment to understand
this natural phenomenon and assume that we have a
ruler in our hands. Let's start compressing this ruler
so that its two ends approach each other. As time
passes, near the midpoints of the ruler, it is very
difficult to predict exactly where it will break, even in
this simple example, a break will occur. We can liken
this break to a break in faults. After the ruler is
broken, you will observe a vibration movement in the
2 half-ruler pieces left in your hand. This represents
the vibrations that occur in that region after a fault
line has broken, and these fluctuations can be very
destructive for a piece of land. We can divide these
waves into two main types: P waves and S waves,
without getting into too many technical details. It
would not be entirely wrong to call P waves precursor
waves. These waves are not destructive and are
precursors of subsequent S waves. These waves,
which we call the earthquake wave S wave, are the
most destructive.[3]

Earthquake forecast and earthquake expectation
are two concepts that can easily be confused with
each other but are fundamentally different.
Unfortunately, the earthquake prediction seems to
consist of a beautiful fairy tale that is unlikely to
happen in the near future. Because even in the ruler
example we gave above, it is almost impossible to
determine when and where the break occurs. Since
breaking is a very chaotic event. Unfortunately, it is
not possible to determine this with the resources we
have at the moment.

Earthquake expectations are essentially based on
the use of statistical science. For instance, the
expected earthquake in Istanbul can be expected
thanks to this science. Because if we go back in
history and know when and what magnitude the major
earthquakes experienced in Istanbul were, we can
expect when and how large the next earthquake will
be, using the data we have. An indispensable concept
comes into play when “earthquake expectation”
comes into play. The name of this concept is ‘seismic
gap’. The reason why the Istanbul region is one of the
seismic gap areas is the fact that this earthquake
should have occurred in Istanbul by now.

Figure 1: Possible Seismic Gaps, Tiirkiye Seismotechnichs,
Ramazan Demirtas, 1996



As seen in Figure 1, seismic gaps in active earthquake
zones over Tirkiye in 1996 were quite high.[4] 1 am
writing this article in 2023, 27 years after the publication
of the article “Tirkiye Seismotectonics”. As seen in the
figure, very destructive earthquakes occurred in the areas
that were called seismic gaps at that time, and in this way,
we can understand that our earthquake expectations
methods are working. However, waiting for an earthquake
and forecasting that earthquakes will happen in the near
future is not a method that is effective in societies with
low awareness, unfortunately. Therefore, at least for now,
we should examine the concept of “earthquake forecasts”
which is a fairy tale.

The most basic feature that distinguishes forecasting
an earthquake from expecting is that knowing the interval
of an earthquake is not enough, as is the case with
earthquake expectations. The three most important
things to know for an earthquake forecast are; where an
earthquake will occur, how it will happen, and exactly on
what date.[5] That is precisely why I regard forecasting
earthquakes, with our current capabilities, as a fairy tale.
The parameters used for earthquake forecasting with our
current capabilities can be listed as follows: measurement
of water level in the ground, ground acceleration,
measurement of P-waves, and abnormal animal behavior.
[6] The prerequisite for a technique to be accepted as
‘exact’ is that it should be valid with a high degree of
accuracy in all regions. However, many of the methods
we mentioned do not apply to many earthquakes. For
example; the groundwater level does not decrease or
increase at the same rate in every earthquake, and
abnormal animal behavior is not observed before each
earthquake. Also, attributing all abnormal animal behavior
to earthquakes will not be accepted as a scientific
method. Among these methods, the most effective
method can be shown as P-wave analysis. As I mentioned
in the previous parts of my article, P and S waves are the
two main earthquake waves. Non-destructive P waves can
be measured earlier than destructive S waves, and this
can give us 10-15 seconds, which can be crucial for an
earthquake. For example; in the 9.1 magnitude earthquake
in Japan, a warning notification was sent up to 10 seconds
before the earthquake center and 60 seconds in advance
for the areas far from the earthquake center.[7] The 10-15
seconds we can gain are very important because we
cannot predict the earthquake as "it will happen this day
or this time" a long time ago. Therefore, investments in
the methods used in the P-wave analysis will prevent
many casualties in the short run.

P Waves S Waves

Compression e vertical and
Movement horizontal movement

While I was writing this article, many different
thoughts visited me. However, unlike the others, one
thought did not come and go like a visitor. Since I
personally experienced the Kahramanmaras-
centered earthquakes that took place on February 6
in Hatay, I was exposed to the devastating effects of
an earthquake at the highest level. While
researching “earthquake forecast” I have often used
the phrase ‘I wish we could have known about this
earthquake beforehand.. However, with a very dark
enlightenment, I reluctantly accepted the argument
that ‘If we had built our buildings stronger and given
the necessary importance to soil surveys, we would
not have needed to know when the next earthquake
would occur.’ The progress and development of
science are among the things that I, as a science
enthusiast, would most desire. However, I hope that
in the coming years, we will build our buildings in an
earthquake-resistant manner and we will not be
preoccupied with the question ‘Can we predict when
the earthquake will occur?’ ever again.

Thank you for reading my article,
wishing everyone to recover soon.
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6 SUBAT DEPREMI

VEATIKSULAR

MEHMET SATIR - ANKARA UNIVERSITESI 3.SINIF OGRENCISI

6 Subat 2023'te Tirkiyenin dogusunda meydana
gelen 6.5 buyukligindeki deprem, tilke genelinde
biiytik bir etki yaratti Depremin neden oldugu
hasarlar sadece yapilarla sinirli kalmadi, ayni zamanda
dogal kaynaklarin ve cevrenin de zarar gdrmesine
neden oldu. Bu deprem, tlkenin dogusunda yer alan
Elazig, Malatya ve Diyarbakir gibi sehirlerde de btiytik
hasara neden oldu. Ancak, depremin neden oldugu en
onemli c¢evresel etkilerden biri, atik sularin
yonetimiyle ilgiliydi.

Deprem sonrasinda, kanalizasyon hatlar1 ve aritma
tesisleri zarar gordi. Bu nedenle, atik sularin dogru bir
sekilde yonetimi ve islenmesi biyiik bir sorun haline
geldi. Depremden kaynaklanan hasar, atik su
tesislerinde bulunan pompalarin, filtrelerin ve diger
ekipmanlarin bozulmasina ve ¢alismaz hale gelmesine
neden oldu. Bu nedenle, atik sularin ¢evreye desarj
edilmesi kacinilmaz oldu ve bu da deniz kirliligi ve
diger cevresel etkilerin ortaya ¢ikmasina neden oldu.

Depremin neden oldugu bu atik sularin dogru bir
sekilde yonetilmedigi durumlarda, su kaynaklar1 ve su
havzalar1 ciddi bir sekilde kirlenir. Atik sularin
icerisinde bulunan kimyasallar, toksinler ve diger
zararli maddeler, cevreye ve insan sagligina zarar
verebilir. Ozellikle, atik sularin yeralti su kaynaklarina
karigmas: durumunda, biytk bir kirlilik etkisi
yaratabilir. Bu da cevre ve insan saghg icin ciddi bir
tehlike olusturur. [1]

Kaynakca:

Bu nedenle, atik su yonetimi konusunda daha fazla
calisma yapilmas: gerekmektedir. Depremlerin neden
oldugu cevresel etkileri en aza indirmek icin, atik
sularin dogru bir gekilde iglenmesi ve bertaraf edilmesi
gerekmektedir. Bu iglemler, sadece cevre kirliligini
azaltmakla kalmaz, aynm1 zamanda insan saghgini
korumak i¢in de 6nemlidir.

Atik su tesislerinin depreme dayanikli hale
getirilmesi ve acil durumlara hazir olmasi 6énemlidir.
Bu, atik su tesislerinin depremlerden sonra hizli bir
sekilde islevlerini yerine getirebilmesini saglayacaktir.
Bu tesislerin dogru bir sekilde yonetilmesi, gelecekteki
depremlerin neden oldugu cevresel etkileri en aza
indirgemek, atik sularin dogru bir sekilde islenmesi ve
bertaraf edilmesi igin gerekmektedir. Bu islemler,
sadece cevre kirliligini azaltmakla kalmaz, aymn
zamanda insan saghgini korumak i¢in de 6nemlidir. [2]

Sonug olarak, 6 Subat depremi sadece insanlarin
hayatini etkilemekle kalmadi, ayni zamanda cevreyi de
ciddi sekilde etkiledi. Atik sularin dogru bir sekilde
yonetimi ve islenmesi konusunda daha fazla caligma
yapilmas: gerekmektedir. Bu hem c¢evreyi korumak
hem de insan saghgini korumak i¢in 6nemlidir. Ayni
zamanda, atik su tesislerinin depreme dayanikli hale
getirilmesi ve acil durumlara hazir olmasi, dogal
afetlerin neden oldugu cevresel etkileri en aza
indirmek i¢in de ¢cok énemlidir.

[1] T.C. igisleri Bakanhgi Afet ve Acil Durum Yonetimi Baskanlii (AFAD). (2017). Tirkiye Afet Raporu 2016. Erisim adresi:

https:/ /www.afad.gov.tr /tr /3539 /Afet-Raporlari

[2] Karadavut, U., Aydin, M. & Ertiirk, A. (2020). The Effect of Earthquake on Wastewater Management System: The Case of Elazig City. Journal of
Environmental Protection and Ecology, 21(4), 1519-1531. Erisim adresi: http://www jepe-journal.info/vol-21-issue-4-2020/the-effect-of-
earthquake-on-wastewater-management-system-the-case-of-elazig-city
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The 6.5 magnitude earthquake that struck eastern
Turkey on February 6, 2023, had a great impact across
the country. The damage caused by the earthquake
was not only limited to structures but also caused
damage to natural resources and the environment.
This earthquake also caused great damage in cities in
the east of the country such as Elazig, Malatya, and
Diyarbakir. However, one of the most significant
environmental impacts caused by the earthquake was
related to the management of wastewater.

After the earthquake, sewage pipelines and
treatment plants were damaged. Therefore, the
proper management and processing of wastewater
became a major problem. The damage caused by the
earthquake led to the failure of pumps, filters, and
other equipment in wastewater facilities, making them
inoperative. Therefore, the discharge of wastewater
into the environment was inevitable, resulting in
marine pollution and other environmental impacts.

In cases where this wastewater, caused by the
earthquake, is not managed properly, water sources
and basins become seriously contaminated.
Chemicals, toxins, and other harmful substances
present in wastewater can harm the environment and
human health. In particular, if wastewater mixes with
underground water sources, it can cause significant
pollution effects. This poses a serious threat to the
environment and human health. [1]

Resources:

Therefore, more work needs to be done on
wastewater management. Proper processing and
disposal of wastewater are necessary to minimize the
environmental impacts caused by earthquakes and to
protect human health.

It is important to make wastewater treatment
facilities  earthquake-resistant and ready for
emergencies. This will ensure that wastewater
treatment facilities can function quickly after
earthquakes. Proper management of these facilities is
necessary to minimize the environmental impacts
caused by future earthquakes and to ensure that
wastewater is properly processed and disposed of.
These procedures are essential not only to reduce
environmental pollution but also to protect human
health. [2]

In conclusion, the February 6th earthquake not
only affected people's lives but also seriously affected
the environment. More work needs to be done on the
proper management and processing of wastewater.
This is important to protect the environment and
human health. At the same time, making wastewater
treatment facilities earthquake-resistant and ready for
emergencies is crucial to minimize the environmental
impacts caused by natural disasters.

[1] T.C. Ministry of Interior Disaster and Emergency Management Presidency (AFAD). (2017). Turkey Disaster Report 2016. Accessed at:

https:/ /www.afad.gov.tr /tr /3539 /Afet-Raporlari

[2] Karadavut, U., Aydin, M. & Ertiirk, A. (2020). The Effect of Earthquake on Wastewater Management System: The Case of Elazig City. Journal of
Environmental Protection and Ecology, 21(4), 1519-1531. Accessed At: http://www jepe-journal.info/vol-21-issue-4-2020/the-effect-of-
earthquake-on-wastewater-management-system-the-case-of-elazig-city
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Diinya'nin merkezinden yayilan 1s1 yer
kabugundaki levhalarin hareket etmesine neden
olur. Levhalarin hareketi ise depremleri olusturur.
Depremler ge¢misten glniimiize ¢ok fazla can
kaybina neden olmustur ve olmaya devam
etmektedir. insanlar depremin verdigi zararlardan
korunmak igin bir¢ok yontem gelistirmistir.
Bunlardan biri de sismik izolasyondur.

Sismik izolasyon, bir deprem aninda binalari
ve diger yapilar1 zeminden ayirmak icin kullanilan
bir tekniktir. Sismik aktivite sirasinda yapiya
aktarilan kuvvet miktarini en aza indiren esnek bir
izolasyon sisteminin  olusturulmasini igerir.
izolasyon sistemleri kaucuk, lamine kauguk
mesnetler, metal veya kursun kauguk mesnetler ve
yiksek  sontimlemeli  kauguk  gibi  farkli
malzemelerden olusabilir. Sismik izolasyon diinya
capinda bir¢ok yapida basariyla uygulanmistir ve
boylece sayisiz hayat kurtarimig ve yikici
hasarlardan kagmnilmistir. [2]

Baslangic olarak, sismik izolasyon binalarin,
yollarin, koprilerin ve diger kritik altyapilarin
yapiminda ve tasariminda hayati bir tekniktir.
Teknik, yapiyr zeminden ayirir ve bir deprem
sirasinda bagimsiz hareket etmesine izin verir.
Sismik izolasyon sistemlerinin ana bilesenleri, yap1
boyunca hareket eden kuvveti azaltan esnek
mesnetlerdir. Bu mesnetlerin  kullanilmasiyla,
sismik dalgalarin enerjisi emilir ve soniimleme
malzemesi araciligtyla dagitilir, bu da yapisal hasari
azaltir. [3]
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Ayrica, bina hasarini ve yapisal arizalar1 azaltma
kabiliyeti nedeniyle ytiksek riskli alanlarda sismik
izolasyon Onemlidir. Ge¢miste, depremler diinya
capinda bir¢ok sehirde ve nifusta 6nemli hasara ve
can kaybina neden olmustur. Bununla birlikte,
sismik izolasyon sistemlerinin uygulanmasi, sismik
olarak aktif bir¢ok bolgede depremlerin etkisini
onemli olcide azaltmistir. Sismik izolasyondan
yararlanan yapilara oOrnek olarak gokdelenler,
hastaneler, havaalanlar1 ve metrolar verilebilir. Bu
yontemin en iyi orneklerinden biri Sabiha Gokgen
havalimamdir. Sabiha Gokcen, sismik izolasyon
sayesinde yatay deprem dalgalarinin etkisini %80’e
kadar azaltmaktadir. Bu da teoride 8.0
biiytkliginde bir depreme dayaniklilik saglar.[1]

Sismik izolasyonu kullanmak i¢in, bir bina veya
altyapr projesinin tasarim asamasinda birgok
planlama s0z konusudur. Belirli bir alandaki risk
seviyesini belirlemek icin bina kodlari, jeofizik
arastirmalar ve diger degerlendirmeler yapilir.
Tasarim asamasi ayni zamanda bolgedeki sismik
aktiviteye dayanabilecek uygun malzemelerin ve
mesnet tiplerinin secilmesini de icerir. Sismik
yalitimi bir binaya dahil etmenin ilk maliyetleri
yliksek goriinse de onarim ve yeniden insa
maliyetlerinde uzun vadeli tasarruflar buna deger.

(2]

Sonu¢ olarak, sismik izolasyon, binalarin,
yollarin, koprilerin ve diger kritik altyapilarin
yapiminda ve tasariminda hayati ve etkili bir teknik
oldugunu kanitlamistir. Sismik aktivite sirasinda
yapiya iletilen kuvvet miktarimi azaltir, boylece
hasar1 en aza indirir ve yapisal go¢meyi oOnler.
Depremlerin ekonomik ve sosyal etkilerinin
sinirlandirilmasi, insan can giivenliginin saglanmasi
ve yuksek riskli alanlarda sismik izolasyon
tekniklerinin planlanmasi ve kullanilmasi 6ncelikli
olmaya devam etmelidir. Bu nedenle, miihendisler
ve mimarlar, cesitli yapilarda sismik izolasyon
sistemlerinin hem tasarimini hem de uygulamasini
gelistirmek icin bu alanda is birligi ve yenilik
yapmaya devam etmelidir.

* Bir sistemin yatay ve diisey dogrultuda otelenme
ve donme hareketlerini yapmasuu engellemek tizere
sabit, hareketli veya ankastre bigimde bulunan
elemanlara “mesnet” adi verilir.

Kaynakga:

[1] Goksun, E. Bir Binayr Depreme Dayanikli Yapmanin Yollari Nelerdir? (20.02.2023).
https://evrimagaci.org/bir-binayi-depreme-dayanikli-yapmanin-yollari-nelerdir-14067
(Erisim Tarihi: 28.03.2023)

[2] Nakamura, Y., Okada, K. Review on Seismic Isolation and Response Control Methods of
Buildings in Japan. Geoenviron Disasters 6, 7 (2019).

[3] Tetik, A. Sismik izolator, Depremde Binalarin Yikilmasini Nasil Engelliyor? (24.02.2023)
https:/ /bilimgenc.tubitak.gov.tr /makale /sismik-izolator-depremde-binalarin-yikilmasini-
nasil-engelliyor ( Erigim Tarihi: 27.03.2023)
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The heat emanating from the center of the
Earth causes the plates in the Earth’s crust to
move. The movement of these plates causes
earthquakes. Earthquakes have caused a lot of loss
of life from the past to the present day and
continue to do so. People have developed many
methods to protect themselves from the damage
caused by the earthquake. One of them is seismic
isolation.

Seismic isolation is a technique used to
separate buildings and other structures from the
ground during an earthquake. It involves creating a
flexible isolation system that minimizes the
amount of force transferred to the structure
during seismic activity. Isolation systems can be
made from various materials such as rubber,
laminated rubber bearings, metal or lead rubber

bearings, and high-damping rubber. Seismic
isolation has been successfully implemented in
many structures worldwide, thus saving countless
lives and avoiding destructive damage.[2]

Initially, seismic isolation is a vital technique
in the construction and design of buildings, roads,
bridges, and other critical infrastructure. The
technique separates the structure from the ground
and allows it to move independently during an
earthquake. The main components of seismic
isolation systems are flexible bearings that reduce
the force acting along the structure. By using
these bearings, the energy of seismic waves is
absorbed and distributed through the damping
material, reducing structural damage.[3]

o il Sheat

Furthermore, seismic isolation is important in
high-risk areas due to its ability to reduce building
damage and structural failures. In the past,
earthquakes have caused significant damage and
loss of life in many cities and populations
worldwide. However, the application of seismic
isolation systems has significantly reduced the
impact of earthquakes in many seismically active
regions. Examples of structures that benefit from
seismic isolation include skyscrapers, hospitals,
airports, and metros. One of the best examples of
this method is Sabiha Gokg¢en Airport. Thanks to
seismic isolation, Sabiha Gokcen Airport reduces
the effect of horizontal earthquake waves by up to
80%, which theoretically provides resilience
against an earthquake with a magnitude of 8.0. [1]

There is a lot of planning involved in the
design phase of a building or infrastructure project
to use seismic isolation. Building codes,
geophysical surveys, and other assessments are
done to determine the level of risk in a particular
area. The design phase also includes the selection
of suitable materials and abutment types that can
withstand seismic activity in the area. While the
initial costs of incorporating seismic isolation into
a building may seem high, the long-term savings in
repair and rebuilding costs are well worth it.[2]

As a result, seismic isolation has proven to be
a vital and effective technique in the construction
and design of buildings, roads, bridges, and other
critical infrastructures. It reduces the amount of
force transmitted to the structure during seismic
activity, thus minimizing damage and preventing
structural collapse. Limiting the economic and
social effects of earthquakes, ensuring human life
safety, and planning/using seismic isolation
techniques in high-risk areas should continue to
be a priority. Therefore, engineers and architects
must continue to collaborate and innovate in this
field to improve both the design and
implementation of seismic isolation systems in
various structures.

*Elements that are fixed, movable, or recessed in
order to prevent a system from making translational
and rotational movements in the horizontal and
vertical directions are called “abutments”.
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6 Subat 2023 tarihinde vuku bulan cumhuriyetimizin en biiyiik deprem felaketinden sonra giindeme birgok
onemli konu taginmistir. Bu konularin en o6nemlilerinden birisi de enkaz alanlarinda olusan tehlikeli
maddelerin tasidig: risklerdir. Arastirmalara gore asbest, bu maddelerin arasindaki en tehlikeli faktordiir.
Yurttaslarimizin akillarindaki soru isaretlerini gidermek icin asbesti ve bu maddenin ne gibi riskler tasidigini

agiklayalim.

Bazi "Asbest" gorselleri

Asbest (asbestos ya da amyant); yer ve duvar
kaplamalarinda, boya ve sivalarda, kazan ve 1sitma
sistemi izolasyonlarinda, elektrik izolasyonunda,
“eternit” olarak bilinen c¢ati kaplamalarinda ve
¢imento i¢inde kullanilir [1]. Ayrica gemi, otomotiv,
tekstil ve diger sanayi alanlarinda da tercih edilen bir
irin olan asbest; mezotelyoma, akciger kanseri ve
asbestozis gibi hastaliklara sebep olabilmektedir. Bu
yazida asbestin tarihi, tiirleri, olusturabilecegi
tehlikeleri ve bu tehlikelere kargi alinmasi gereken
onlemleri agiklayacagiz.

Yangina dayanikli bir 6zellige sahip olan asbestin
kullanima baglanmasi oldukg¢a eskidir. Bu madde,
1800l yillarda gemi yapimi ve ingaat gibi endiistriyel
ortamlarda yaygin olarak kullanilmaya basland: fakat
20. yuzyillin ortalarina gelindiginde bu maddeye
maruz kalmanin olusturdugu tehlikeler bilinmeye
baglandi. Diinya Saglik Orgiitii (DSO), asbesti “kesin
kanserojen madde” olarak siniflandirmigtir [1]. Asbest,
uzun ve ince liflerden olusan alti silikat mineral
grubudur. Krizotil, amosit, krokidolit (mavi asbest),
tremolit, antofilit ve aktinolit olarak alt1 tiirti bulunan
asbestin en yaygin kullanilan tiiri krizotildir. “Beyaz
asbest” olarak da bilinen krizotil, diinya c¢apinda
kullanilan tiim asbestlerin %95’'ini olusturur. Asbest
lifleri solunum yoluyla akcigerlere inebilir ve burada
akciger kanseri ve mezotelyoma gibi ciddi saglk
sorunlarina neden olabilir. Asbestin olusturabilecegi
bu saglik sorunlarindan dolayr bircok itlke bu
maddenin kullanimini yasaklamig veya kisitlamistir.

Onceki sayfada bahsedildigi iizere asbest lifleri
kiiglik olmasindan dolayr kolayca akcigerlere
ulasabilir ve zamanla akcigerlerde tahribata neden
olabilir. Asbest maruziyeti ile iligskili en yaygn
hastaliklar mezotelyoma, akciger kanseri ve
asbestozdur. Mezotelyoma, akcigerlerin i¢ yizeyini
etkileyen, nadir gorilen agresif bir kanser turudir.
Akciger kanseri ve asbestoz daha yaygindir. Asbestle
iligkili saglik tehlikelerine yanit olarak, kullanimini
siirlamak  i¢in  birgok  tllkede dlizenlemeler
yapilmistir. Ornegin Amerika Birlesik Devletleri'nde
okullarin asbest icin inceleme yapmasmni ve bu
maddenin bulunmasi halinde harekete gecilmesini
gerektiren “Asbest Tehlikesi Acil Miidahale Yasasi
(AHERA)” 1986'da kabul edildi. Cevre Koruma Ajansi
(EPA) ise, yalitim ve cati kaplama malzemeleri gibi
drlinlerde asbest kullanimini diizenlemektedir.
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Ulkemizde ise 25 Ocak 2013 tarihinde “Asbestle
Galigmalarda Saghk ve Giivenlik Onlemleri” hakkinda
yonetmelik yirtrlige girmistir [2]. 29 Ocak 2016 tarihi
itibariyle 255 kisi Asbest Sokim Uzmanhgma hak
kazanmistir. Bu diizenlemelere ragmen asbest hala halk
saghg1 acisindan risk olusturmaktadir. Amerika Birlesik
Devletleri de dahil olmak tizere bircok tilkede asbest, eski
binalarda hala mevcuttur ve tadilat veya yikimlar sirasinda
havaya salmabilir.

Peki, asbest yonetimi nasil olur? Bir asbest tespit
uzmani, bir yerde asbest iceren malzemelerin
varligindan stiphelenildiginde saha degerlendirmesi
yapar ve gerektiginde numuneler toplar. Bu kararin
ardindan hasarin tird, miktar, yeri ve varsa insan
etkilesimi dikkate alinarak risk degerlendirmesi yapilir
ve ihtiya¢ halinde asbest sokimiine gegilir.
Sonrasinda, Cevre ve Sehircilik Bakanlhigindan lisansh
bir atik tasima firmasi ve yetkili bir atik bertaraf
kurulusu ile s6zlesme yapilarak asbest iceren atiklarin
yasaya uygun olarak taginmasi ve bertaraf edilmesi
saglanmalidir [2]. Asbest iceren atiklarin tehlikeli atik
olarak degerlendirildigi belirtilmelidir [6]. Sunu da
hatirlatmakta fayda var, asbest yalnizca parcalanir ve
lifleri asbest tozu olarak havaya karigirsa tehlikeli olur.
Tehlikeli lifler su sekilde tanimlanir: bir metrenin 200
milyonda birinden daha kiictik, daha kisa ise veya cap
olarak metrenin 3 milyonda birinden daha kiigiik ise
tehlike arz eder [3].

Asbestle caligma alanlarinda yikim, temizlik,
bertaraf iglerinde alinmasi gereken 6nlemleri, KMO
Genel Merkezi tarafindan yayimlanan basin
aciklamasinda bulabiliriz [4]:



Asbest maddesinin alternatifleri

var midir?
Atapuljit, biyotit, grafit, muskovit, serpantin, silis,
talk, vermikilit ve vollastonit; potansiyel asbest
ikameleri olarak Onerilen mineraller arasindadir.
Aragtirmalar, bu malzemeleri uygun ikameler yapan
ozellikler tzerinde yogunlasmistir [5]. Bu
minerallerin ¢ogu asbestten daha ucuzdur, daha
kolay bulunur ve kanserojen degildir. Kuvars,
diyatomit ve perlit; akciger rahatsizliklarin
siddetlendirebilecek ug mineraldir. Bazi
uygulamalarda asbest yerine cam elyafi, mineral
yini ve seramik elyafindan yapilan sentetik
alternatifler kullanilmaktadir. Asbest, cam elyafi ve
mineral yinden daha maliyetlidir. Bu kimyasallar
genellikle uygun bir gekilde ticari olarak tretilir.

Cam elyafi

Asbest; 1s1ya, strtiinmeye ve asindiricilara karsi dayanikli ve elektrik yalitim 6zelliklerine sahip bir malzeme
oldugu i¢in uzun zamandir en uygun malzeme olarak kabul edilir ve cesitli tirtinlerde siklikla kullanilir. Asbest
iceren binalarin depremlerde yikilmasi ve hasar gérmesi nedeniyle afetzedelerde ¢evresel, kurtarma ekiplerinde
ise mesleki maruziyet s6z konusudur [6]. Sonu¢ olarak, asbest ciddi saglik sorunlariyla baglantili tehlikeli bir
mineraldir. Kullanimini sinirlamak icin dizenlemeler yapilmis olsa da birgok eski binada hala mevcuttur ve halk
saghg icin risk olugturmaktadir. Bireylerin asbestin tehlikelerinin farkinda olmasi ve maruziyeti sinirlamak icin
onlemler almasi énemlidir. Elbette bu konuda bilin¢lendirmek ve dogru adimlar atilmasini saglamak STKlerin,
meslek odalarinin, devlet kurumlarinin ve yetkililerin gérevi olmalidir.

{4

Bu yaziy1 depremde hayatin1 kaybeden,
yaralanan; evi, barki ve aniann yikilan
yurttaslarimiza ithafen yazdigim bir dize ile
bitirmek isterim:

Yikildik, yaralandik, yerin altina girdik
Bu vatan toprak, bizler tohum
Yaklagiyor! Yikintidan yeni bir dogum
Unutanlara hatirlatin bizler kimdik!
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DEMIRHAN ERBAY - ANKARA UNIVERSITY 3RD YEAR STUDENT

DOING ASBESTOS WE CAN

After the largest earthquake disaster in our republic's history on February 6th, 2023, many important
issues were brought to the agenda. One of the most important of these issues is the risks posed by hazardous
materials in the debris fields. According to research, the danger of "asbestos”, which is the most common
among these hazardous materials, emerges. Let's explain what asbestos is and what risks it poses in order to

dispel our citizens' concerns.

Asbestos images

Asbestos (also known as amianthus) is used in
floor and wall coverings, paints, and plasters, boiler
and heating system insulation, electrical insulation,
roofing materials known as "eternit," and cement [1].
Asbestos is also a preferred product in the ship,
automotive, textile, and other industrial sectors, but
it can cause diseases such as mesothelioma, lung
cancer, and asbestosis. In this article, we will explain
the history, types, hazards, and precautions that
need to be taken against these hazards of asbestos.

Asbestos, which has a fire-resistant property,
has been in use for a long time. This material began
to be widely used in industrial environments such as
shipbuilding and construction in the 1800s, but by
the mid-20th century, the dangers of exposure to
this substance began to be widely known. The World
Health Organization (WHO) has classified asbestos as
a "definite carcinogen" [1]. Asbestos is a group of six
silicate minerals consisting of long and thin fibers.
There are six known types of asbestos. These are
chrysotile, amosite, crocidolite (blue asbestos),
tremolite, anthophyllite, and actinolite. Chrysotile,
also known as "white asbestos," is the most widely
used type of asbestos and accounts for
approximately 95% of all asbestos used worldwide.
Asbestos fibers can be breathed into the lungs, where
they can cause serious health problems such as lung
cancer and mesothelioma. Due to the health risks
associated with exposure to asbestos fibers, many
countries have banned or restricted their use.

Asbestos fibers can easily reach the lungs due to
their small size and can cause damage to the lungs
over time. The most common diseases associated
with asbestos exposure are mesothelioma, lung
cancer, and asbestosis. Mesothelioma is a rare and
aggressive type of cancer that affects the inner
surface of the lungs. Lung cancer and asbestosis are
more common. Many countries have regulations to
limit the use of asbestos in response to the health
hazards associated with it. For example, in the United
States, the "Asbestos Hazard Emergency Response
Act (AHERA)" was passed in 1986, which requires
schools to investigate for asbestos and take action if
it is found. The Environmental Protection Agency
(EPA) regulates the use of asbestos in products such
as insulation and roofing materials.




ASBESTOS TYPES™
SERPENTINE GROUP AMPHIBOLL GROUP

Chrysotile Asbestos (White Asbestos) Crocidolite (Blue Asbestos)
Amosrie [Brown Ashestos)

Tremalite
Anthophyllite

Aretinelite

In Turkiye, regulations on "Health and Safety
Precautions in Asbestos Work" came into effect on
January 25, 2013 [2]. As of January 29, 2016, 255 people
have been granted Asbestos Removal Expertiseon the
website of ISGUM. Despite these regulations, asbestos still
poses a risk to public health. In many countries, including
the United States, asbestos is still present in older
buildings and can be released into the air during
renovations or demolition.

So, how is asbestos managed? When a suspicion
arises that there are materials containing asbestos in
a certain location, an asbestos detection expert
conducts a field assessment and collects samples if
necessary. After this decision, a risk assessment is
made, taking into account the type, amount, location,
and human interaction of the damage, and asbestos
removal is carried out if necessary. Then, a contract
should be made with a licensed waste transport
company and an authorized waste disposal facility
from the Ministry of Environment and Urbanization
to transport and dispose of asbestos-containing
wastes in accordance with the law. It should be noted
that asbestos-containing wastes are considered
hazardous waste. It is also worth noting that asbestos
is only dangerous when its fibers are broken and
released into the air as asbestos dust. Hazardous
fibers are defined as being shorter than one two-
hundredth of a meter in length or having a diameter
of less than one three-millionth of a meter [3].

We can find the precautions to be taken in the
areas of demolition, cleaning, and disposal of asbestos
work in the press release published by the CCE head
office [4]. (We apologize for not having a translation
of this press release.)



Are there alternatives to asbestos?

Atapulgite, biotite, graphite, muscovite,
serpentine, silica, talc, vermiculite, and
wollastonite are among the minerals suggested as
potential asbestos substitutes. Research has
focused on identifying properties that make these
materials suitable substitutes [5]. Many of these
minerals are cheaper than asbestos, more readily
available, and non-carcinogenic. = Quartz,
diatomite, and perlite are three minerals that can
exacerbate lung disorders. Synthetic alternatives
made from fiberglass, mineral wool, and ceramic
fiber are used in some applications instead of
asbestos. Asbestos is more costly than fiberglass
and mineral wool. These chemicals are typically
produced commercially in an appropriate manner.

Fiberglass

Asbestos has long been considered the best material because it is resistant to heat, friction, and abrasives and
has electrical insulation properties, and is commonly used in various products. As a result of buildings containing
asbestos collapsing and being damaged in earthquakes, there is environmental exposure among disaster victims
and occupational exposure among rescue teams [6]. As a result, asbestos is a dangerous mineral associated with
serious health problems. Although regulations have been put in place to limit its use, it is still present in many
older buildings and poses a risk to public health. It is important for individuals to be aware of the dangers of
asbestos and take measures to limit exposure. Of course, it should be the duty of NGOs, professional chambers,
state institutions, and authorities to raise awareness on this issue and ensure that the right steps are taken.
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I would like to end this article with a stanza I wrote in
tribute to our citizens who lost their lives or were injured
in earthquakes, and whose homes, possessions, and
memories were destroyed:

This homeland is the soil, we are the seeds
Approaching! A new birth from the earthbound
Remind the forgetful, the nation’s leads
We the fallen, we the wounded, we have gone underground!
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AFET YARDIM CALISMALARINDA FONKSIYONEL GIDALAR:

Beslemek ve Iyilestirmek i¢in Doganin Giiciinden Yararlanmak

Bolum I: Giris

Kasirga, deprem, sel ve kuraklik gibi dogal afetler
altyapilara ciddi zararlar verebilmekte ve ulagim
sistemlerini sekteye ugratarak gida yetersizligine ve
achga yol acabilmektedir. Yetersiz beslenme ve aclik, ek
saglik sorunlarina neden olabilecegi ve iyilesme stirecini
sekteye ugratabilecegi icin bu gida kithg1 afetzedelerin
durumunu daha da kotllestirebilir [1]. Bu nedenle,
afetzedelerin gida ihtiyaclarina mimkin oldugunca
hizli ve etkili bir sekilde yanit vermek bir zorunluluktur.

Fonksiyonel gidalar, afetzedelerin gida ihtiyaglarinin
kargilanmasinda o6nemli bir rol oynayabilir. Temel
beslenmenin 6tesinde sagliksal faydalar sunan gidalar,
fonksiyonel gidalar olarak adlandirilir. Vitaminler,
mineraller ve fitokimyasallar gibi biyoaktif maddeler
icerdikleri icin bagisikllk sistemini giiclendirme,
iltihaplanmay1 azaltma ve kronik hastaliklara karsi
koruma saglama kapasitesine  sahiptirler [2].
Fonksiyonel gidalar; hayati besin ve enerji saglayarak
bagisikligl, genel saghgr ve iyilesme stirecini
destekleyerek afetten etkilenen bolgelerdeki gida
kithginin etkilerini azaltabilir.

Bununla birlikte afet yardimi icin fonksiyonel
gidalarin kullanilmasinin da kendine 6zgi zorluklar
vardir. Afet yardiminda fonksiyonel gidalarin
kullanilmasinin 6ntindeki potansiyel engeller arasinda
tedarik zincirinin lojistigi, kiltiirel kabul edilebilirlik ve
fiyat yer almaktadir. Bu engellere ragmen afet yardim
caligmalarinda  fonksiyonel gidalarin  kullanimini
artirmak icin yaratici ¢ozimler gelistirilebilir [3].

Genel olarak afetzedelerin beslenme ihtiyaglarinin
karsilanmasi, saglik ve refahlarinin korunmasi icin ¢ok
onemlidir. Afet yardim c¢alismalarinda fonksiyonel
gidalarin kullanilmasinin potansiyel avantajlarini ve
zorluklarim1  aragtirarak  afetzedelerin  beslenme
ihtiyaglarin1 ~ karsilamak icin  etkili  stratejiler
gelistirmeye caligabiliriz [3].

Bolim II: Fonksiyonel Gidalara
Genel Bakis

Temel beslenmenin 6tesinde saglik faydalar1 sunan
gidalar fonksiyonel gidalar olarak adlandirilir. Bu
gidalar vitaminler, mineraller ve fitokimyasallar gibi
biyoaktif maddeler icerdikleri i¢in bagisiklik sistemini
giclendirme, iltihaplanmayr azaltma ve kronik
hastaliklara karsi koruma saglama Ozelligine sahiptir

[4].

Geleneksel gidalar, modifiye gidalar ve tibbi gidalar,
fonksiyonel gidalarin ti¢ ayr1 baghgidir [5]. Meyveler,
sebzeler, tam tahillar ve kuruyemisler gibi ¢ok az islem
géormis veya hic islem goérmemis dogal gidalar
geleneksel fonksiyonel gidalar olarak kabul edilir.
Vitaminler, mineraller, probiyotikler gibi biyoaktif
maddelerle takviye edilmis; zenginlestirilmis veya
gelistirilmis gidalar modifiye edilmis fonksiyonel
gidalar olarak adlandirilir. Tibbi gidalar, metabolik
veya sindirim bozukluklar1 gibi belirli tibbi durumlari
olan Kkisilerin beslenme gereksinimlerini karsilamak
icin 6zel olarak formiile edilmis gidalardur.

Fonksiyonel gidalar; hastaliklarin tedavisi, 6nlenmez
ve viicudun desteklenmesi de dahil olmak tizere ¢esitli
amaclarla kullanilmaktadir [6]. Fonksiyonel gidalar,
dogal afetler dogrultusunda afetzedelerin beslenme
gereksinimlerini kargilamada son derece Onemli
olabilir.  Bu gidalar  bagisiklik  fonksiyonunu
destekleyebilir, hayati besin maddeleri ve enerji
sunabilir ve genel saghk ve iyilesme stirecini
destekleyebilir.

Geleneksel yardim gidalarina kiyasla fonksiyonel
gidalar daha uygun fiyath olabilir, daha az depolama
alani gerektirebilir ve daha uzun raf omrine sahip
olabilir [7].

Yiksek proteinli barlar, enerji barlar1 ve vitaminlerle
desteklenmis biskiviler; afetlerden sonra yardim
calismalarinda siklikla kullanilan fonksiyonel gidalara
birka¢ Ornektir [8]. Bu gidalar besin agisindan
zengindir, dagitimi daha kolaydir ve daha uzun raf
omrine sahiptir. Ayrica afetzedeler icgin vitamin
ihtiyaglarina gore 6zel olarak modifiye edilebilirler.




Bolum III: Afet Yardim
Caligmalarinda Gidalarin islevi

Afet durumlarinda elverigli ve besleyici gidaya
erisim kisitlanmakta, bu da yetersiz beslenme ve diger
saghk sorunlarina yol acabilmektedir. Fonksiyonel
gidalar, afetlerden etkilenenlerin beslenme
ihtiyaglarinin karsilanmasinda ¢ok énemli olabilir [9].
Bu gidalar hayati besin maddeleri ve enerji saglamanin
yani sira  bagisikhk  sistemini  glclendirebilir,
iltihaplanmay1 azaltabilir ve kronik hastaliklar:
savugturabilir [10].

Fonksiyonel gidalar; bagisiklik sistemi destekleyici,
enerji verici ve protein kaynagi gibi sunduklar: belirli
saghk yararlarina gore bir dizi gruba ayrilabilir [11].
Yiksek proteinli barlar, enerji barlar1 ve vitaminlerle
gi¢lendirilmis biskiiviler gibi fonksiyonel gidalar; afet
yardim  c¢aligmalarinda  afetzedelerin  beslenme
ihtiyaglarin1 ~ karsilamak i¢in  kullamilmistir  [12].
Geleneksel yardim gidalariyla karsilastirildiginda bu
gidalar daha uygun maliyetli olabilir, daha az depolama
alani gerektirir ve daha uzun raf émriine sahiptir [13].

Fonksiyonel gidalar, beslenme avantajlarinin yani
sira afetten etkilenen bolgelerde insanlarin fiziksel ve
ruhsal saghgm da iyilestirebilir. insanlarin rahatlatici
ve kiltirel gidalara erigimini saglamak stres ve kaygiyi
azaltabilir ve insanlarin zor kosullarda kendilerini daha
normal hissetmelerine yardimeci olabilir [14].
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Bolium IV: Afet Yardiminda
Kullanilan Cesitli Gidalar

Afetlerden etkilenen niifusun beslenme ihtiyaglarini
karsilamak icin afet yardim ¢aligmalarinda fonksiyonel
gidalar kullanilmaktadir. Bu gidalar cesitli saghk
yararlart sunmak icin dretilmistir ve tipik olarak
vitamin ve mineraller gibi hayati besinlerle
zenginlestirilmistir. Afet yardim ¢alismalarinda siklikla
kullanilan fonksiyonel gidalar sunlardir:

Yiiksek Proteinli Barlar: Yiiksek proteinli barlar,
kas biliytimesi ve onarimi igin gerekli olan proteinin
kolay tasinabilir bir kaynagidir. Yiiksek proteinli barlar,
afet durumlarinda kas kaybmin Onlenmesine ve
iyilesme siirecinin hizlandirilmasina yardimci olabilir.

Enerji Barlar:: Enerji barlari temel olarak
karbonhidratlardan olusur ve hizli bir enerji kaynagi
saglamay1 amaclar. Bu barlar afet yardim caligmalar
icin miikkemmeldir ¢linkd yardim ¢aligmalarina katilan
kisilerin uyanik kalmasina ve yorgunlugu 6nlemesine
yardimct olabilirler [15].

Vitamin ilaveli biskiiviler: Vitamin eklenmis
biskdviler, afet yardim caligmalarinda kullanilan tipik
bir fonksiyonel gida tiradir. Bu biskiviler cesitli
saghk faydalar1 sunmak icin tretilir ve tipik olarak
demir ve A vitamini gibi dnemli vitamin ve minerallerle
zenginlestirilir [16].

Besin Degeri Yiitksek Toz Karigimi: Besin degeri
yiiksek toz karigimlari, tam bir 6gin saglamak igin
suyla karigtirilabilen bir tiir fonksiyonel gidadir. Bu
tozlar genellikle gerekli besinlerle zenginlestirilir ve
cesitli saglik avantajlar1 sunmak icin olusturulur [17].

Afet zamanlarinda fonksiyonel gidalarin geleneksel
yardim gidalarina gore bir dizi avantaji vardir. Bu
gidalar daha ekonomiktir, daha az depolama alani
gerektirir ve daha uzun raf dmrine sahiptir. Buna ek
olarak fonksiyonel gidalar geleneksel gidalara gore
daha yiiksek besin degerlerine sahiptir ve bu da
yetersiz beslenmenin ve diger saglik sorunlarinin
Onlenmesine yardimci olabilir.

Bolum V: Fonksiyonel Gidalarin Dagitiminda Halk Sagligi Kuruluslar1 ve Sivil

Toplum Orgiitlerinin islevi

STK'ler ve halk sagh@i orgiitleri afet yardim caligmalariin vazgegilmez unsurlardir. iglevsel gida dagitimi
baglamindaki goérevleri, besin eksikliklerinin belirlenmesinden dagitim planlarinin yirittlmesine kadar uzanmaktadir.
Etkilenen niifusun beslenme gereksinimlerinin degerlendirilmesi, afet yardiminda halk saghigi kuruluslarinin ve STK'lerin
temel sorumluluklarindan biridir. Besin eksikliklerinin yayginligini belirlemek ve niifusun ihtiyaglarina gore uyarlanmig

miudahaleler olusturmak i¢in beslenme degerlendirmeleri yapilir.

Beslenme degerlendirmelerinin sonugclart siklikla fonksiyonel gida triinleri geligtirmek icin kullanilir. Nifusun
beslenme ihtiyaglarini karsilayan fonksiyonel gida tdriinleri yaratmak icin halk sagligi kurulusglar1 ve STK'ler gida
ureticileriyle ig birligi yapmaktadir [18]. Zenginlestirilmis piring veya bugday unu gibi besin maddeleriyle takviye edilmis
temel gidalarin yani sira kullanima hazir ve ciddi sekilde yetersiz beslenen cocuklarin beslenme ihtiyaclarini kargilamak
igin 6zel olarak formiile edilmis tedavi edici gidalar da trtinlere dahil edilebilir.




Dagitim programlarinin uygulanmasi da STK'lerin ve halk sagligi kuruluslarinin sorumlulugundadir [19].
Fonksiyonel gida arinlerinin bagarili bir sekilde dagitildigindan emin olmak i¢in mahalle dernekleri ve bolgesel
htikiimetler gibi bolgesel ortaklarla yakin ig birligi yaparlar. Gida yardimi, dagitim programlarinin bir parcasi
olarak acil beslenme programlar: aracihgiyla saglanabilir veya fonksiyonel gida triinleri halihazirda var olan gida
givenligi programlarina dahil edilebilir.

Dagitima ek olarak halk saghgr kuruluslari1 ve STK'ler fonksiyonel gida programinin izlenmesi ve
degerlendirilmesinde yer alir. Bu, fonksiyonel gida irtinlerinin dogru sekilde kullanildigindan ve hedeflenen
nifusa ulastigindan emin olmak icin tiketiminin ve dagitiminin izlenmesini gerektirir. Ayrica izleme ve
degerlendirme, tedarik zinciri lojistigi ve klttirel kabul edilebilirlik gibi alanlarda program iyilestirme firsatlarinin
belirlenmesine yardimci olur.

Afet yardim caligmalarinin etkinligi, besleyici gidalarin dagitiminda STK'lerin ve halk sagligi kuruluslarinin
katilimina baghdir. Bu kuruluslarin beslenme degerlendirmesi, tiriin gelistirme ve program uygulama konusundaki
yetkinlikleri, fonksiyonel gida triinlerinin etkilenen niifusun kendine 6zgii gereksinimlerine uyarlanmasini ve
basarih bir sekilde dagitilmasini garanti eder. Afet yardim caligmalarinda fonksiyonel gidalarin avantajlarini en tist
diizeye cikarmak igin halk sagligi kuruluslar1 ve STK'ler arasinda yakin ig birligi gereklidir. Bu gruplar birlikte,
afetlerden etkilenen insanlarin iyilesmek ve toplumlarini yeniden insa etmek icin ihtiya¢ duyduklari giday:
almalarini saglayabilir.

Bolium VI: Afet Yardim Calismalarinda Fonksiyonel Gidalarin Kullaniminin

Oniindeki Engeller

Afet yardim ¢aligmalarinda fonksiyonel gidalarin
kullanimi, potansiyel avantajlarina ragmen bir dizi
engelle karsilasabilir. Etkilenen niifus fonksiyonel
gidalara asina olmayabileceginden veya geleneksel
gidalar1  tercih edebileceginden kiiltiirel kabul
edilebilirlik 6nemli bir endige kaynagidir. Bu sorunu
¢6zmek amaciyla fonksiyonel gidalarin avantajlarini
duyurmak ve tiiketicilerin kabuliinii tesvik etmek i¢in
egitim ve sosyal yardim programlari uygulanabilir.

Afetten etkilenen bolgelerde fonksiyonel gidalarin
dagitimi lojistik sorunlar nedeniyle engellenebilir.
Tedarik zinciri yonetimi, depolama, nakliye ve
dagitim bu zorluklardan bazilaridir. Drone kullanimi,
bu zorluklarin bazilarinin Ustesinden gelinmesine
yardimct  olabilecek  tedarik  zinciri lojistigi
yeniliklerinden biridir. Ayrica suyu alinmig meyve ve
sebzeler gibi taginmasi ve depolanmasi daha kolay
olan fonksiyonel gida maddelerinin dretilmesi icin
caba gosterilebilir.

Fonksiyonel gidalarin afet yardim caligmalarinda
kullanilmasinin  maliyeti bir baska potansiyel
caydirict unsurdur. Fonksiyonel bilesenler eklenirse
dretim maliyeti artabilir ve fonksiyonel gidalar
geleneksel yardim gidalarindan daha pahali olabilir.
Toplu alim ve stibvansiyonlar gibi maliyet disirtict
stratejiler bu sorunu c¢ozmek igin kullanilabilir.
Fonksiyonel gidalar, yiiksek baglangic maliyetlerini
saglik harcamalarinin azalmasi ve verimliligin artmasi
gibi uzun vadeli avantajlariyla telafi edebilir.

Sonu¢ olarak afet yardim calismalarinda
fonksiyonel gidalarin kullaniminin 6nindeki engeller
arasinda kdltirel kabul, lojistik sorunlar ve maliyet
yer alabilir. Egitim ve sosyal yardim programlari,
tedarik zinciri lojistiginde iyilestirmeler ve maliyet
districti Onlemler bu engelleri asmak icgin
kullanilabilir. Afetten etkilenen niifusun beslenme
gereksinimlerini karsilamada fonksiyonel gidalarin
potansiyel faydalarini en st diizeye ¢ikarmak icin bu
engeller ortadan kaldirilmalidir.

&




Boliim VII: Sonug ve Sonraki Adimlar

Sonu¢ olarak gidanin bulunabilirligi ve
givenligi dogal afetlerden ciddi sekilde
etkilenebilir. Afetten etkilenen niifusun beslenme
gereksinimlerini karsilamaya yonelik umut verici
bir yaklasim, afet yardim c¢aligmalarinda
fonksiyonel gidalarin kullanilmasidir. Fonksiyonel
gidalar bagigiklik fonksiyonunu destekler, hayati
besin maddeleri ve enerji saglar, genel saglk ve
iyilesme strecini destekler. Geleneksel yardim
gidalarina kiyasla fonksiyonel gidalar daha uygun
fiyath olabilir, daha az depolama alam gerektirebilir
ve daha uzun raf 6mrine sahip olabilir.

Afet yardimi igin fonksiyonel gidalarin
olusturulmasi ve dagitimi s6z konusu oldugunda
halk saglig1 kuruluslar: ve STK'ler énemli rol oynar.

Fonksiyonel gidalarin afet yardim ¢aligmalarinda
kullanilmasinin  Oniinde kdaltiirel kabul, tedarik
zincirinin lojistigi ve maliyet gibi engeller olsa da
¢oztimler de olabilir. Egitim ve sosyal yardim
programlari, fonksiyonel gidalarin avantajlarini
vurgulayabilir ve kiltiirel kabullerini artirabilir.
Fonksiyonel gidalarin dagitimi, tedarik zinciri lojistigi
ve maliyet diisirme tekniklerindeki iyilestirmeler
yoluyla daha verimli ve ekonomik hale getirilebilir.

Afetlerden etkilenen niifusun ihtiyaglarina yonelik
yeni fonksiyonel gida rinlerinin gelecekte
gelistirilmesinde heyecan verici firsatlar
bulunmaktadir. Afetten etkilenen niifusun beslenme
gereksinimleri, fonksiyonel gida dagitiminin afet
yardim planlamasina dahil edilmesiyle hizli ve etkili
bir gekilde karsilanabilir.

Fonksiyonel gidalarin afetten etkilenen ntfusun
beslenme ihtiyaclarini kargilamadaki avantajlari, bu
kuruluglar arasindaki ig birligi ve koordinasyonla
en Ust diizeye ¢ikarilabilir.

Sonug olarak afet yardim girisimlerinde fonksiyonel gidalarin kullanilmasi, afetlerden etkilenen niifusun
beslenme ihtiyaclarini karsilamak igin umut verici bir ¢éziim sunmaktadir. Afet yardim c¢alismalarinda
fonksiyonel gidalarin etkili ve verimli bir sekilde dagitilmasi, halk saghgi kurumlar: ve STK'ler arasindaki is
birligi ve koordinasyonun yani sira potansiyel engellere yonelik yaratici ¢céziimlerle saglanabilir. Fonksiyonel
gida dagitimini afet yardim planlamasina dahil ederek ve yeni fonksiyonel gida iiriinleri gelistirerek afetten
etkilenen niifusun beslenme ihtiyaglarinin karsilanmasini ve iyilesme siireclerinin desteklenmesini saglamak
icin cahisabiliriz.
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FUNCTIONAL FOODS IN DISASTER STUDIES:

Harnessing the Power of Nature to Nourish and Heal

Section 1:Introduction

Natural disasters such as hurricanes, earthquakes,
floods, and droughts can cause serious damage to
infrastructure and disrupt transportation systems,
leading to food shortages and hunger. This food
shortage can exacerbate the condition of victims, as
malnutrition and starvation can cause additional
health problems and impede the healing process (1).
Therefore, it is imperative to respond to the food
needs of the victims as quickly and effectively as
possible.

Functional foods can play a substantial role in
meeting the food needs of disaster victims. Foods that
offer health benefits beyond basic nutrition are known
as functional foods. Due to the fact that they contain
bioactive substances such as vitamins, minerals, and
phytochemicals, they have the capacity to strengthen
the immune system, reduce inflammation and protect
against chronic diseases (2). Functional foods can
reduce the effects of food shortages in disaster-
affected areas by providing vital nutrients and energy,
supporting immunity, overall health, and the healing
process.

However, using functional foods for disaster relief
also has its own challenges. Potential obstacles to
using functional foods in disaster relief include
logistics of the supply chain, cultural acceptability,
and price. Despite these obstacles, creative solutions
can be developed to increase the use of functional
foods in disaster relief efforts (3).

In general, meeting the nutritional needs of
disaster victims is crucial for protecting their health
and well-being. By researching the potential
advantages and challenges of using functional foods in
disaster relief efforts, we can work to develop
effective strategies to meet the nutritional needs of
disaster victims (3).

Section 2: Overview of Functional
Foods

Foods that offer health benefits beyond basic
nutrition are known as functional foods. These foods
contain bioactive compounds such as vitamins,
minerals, and phytochemicals, which have the ability
to strengthen the immune system, reduce
inflammation, and provide protection against chronic
diseases (4).

Traditional foods, modified foods, and medical
foods are three separate categories of functional
foods (5). Whole, minimally processed, or unprocessed
natural foods such as fruits, vegetables, whole grains,
and nuts are considered traditional functional foods.
Foods that have been fortified, enriched, or enhanced
with bioactive substances like vitamins, minerals, and
probiotics are referred to as modified functional
foods. Medical foods are specifically formulated foods
designed to meet the nutritional needs of individuals
with specific medical conditions, such as metabolic or
digestive disorders.

Functional foods are used for various purposes,
including the treatment and prevention of diseases, as
well as supporting the body (6). Functional foods can
be extremely important in meeting the nutritional
needs of disaster victims in the event of natural
disasters. These foods can support immune function,
provide essential nutrients and energy, and support
overall health and recovery.

Compared to traditional relief foods, functional foods
can be more affordable, require less storage space,
and have a longer shelf life (7).

High-protein bars, energy bars, and biscuits
fortified with vitamins are a few examples of
functional foods commonly used in post-disaster
relief efforts (8). These foods are nutrient-dense, easy
to distribute, and have a longer shelf life. They can
also be modified specifically to meet the vitamin
needs of disaster victims.




Section 3: The Function of Food in
Disaster Relief Studies

In disaster situations, access to suitable and
nutritious food is restricted, which can lead to
malnutrition and other health problems. Functional
foods can be very important in meeting the nutritional
needs of those affected by disasters (9). In addition to
providing vital nutrients and energy, these foods can
boost the immune system, reduce inflammation and
fend off chronic disease (10).

Functional foods can be classified into a number
of groups based on their specific health benefits, such
as immune system support, energy provision, and a
source of protein (11). Functional foods like high-
protein bars, energy bars, and vitamin-fortified
biscuits have been used in disaster relief efforts to
meet the nutritional needs of disaster victims (12).
Compared to traditional aid foods, these foods can be
more cost-effective, require less storage space, and
have a longer shelf life (13).

Besides nutritional advantages, functional foods
can also improve the physical and mental health of
people in disaster-affected areas. Providing people
with access to comforting and cultural foods can
reduce stress and anxiety and help people feel more
normal in difficult situations (14).

Section 4: Various Foods Used in
Disaster Relief

Functional foods are used in disaster relief efforts to

meet the nutritional needs of the population affected
by disasters. These foods are manufactured to offer a
variety of health benefits and are typically enriched
with vital nutrients such as vitamins and minerals. The
functional foods commonly used in disaster relief
include the following:
High-Protein Bars: High-protein bars are a portable
source of protein that is necessary for muscle growth
and repair. High-protein bars can help prevent muscle
loss and accelerate the recovery process in disaster
situations.

Energy Bars: Energy bars are mainly composed
of carbohydrates and aim to provide a quick source of
energy. These bars are great for disaster relief work
because they can help people involved in relief efforts
stay alert and prevent fatigue (15).

Vitamin-Enriched Biscuits: Vitamin-enriched

biscuits are a typical type of functional food used in
disaster relief efforts. These biscuits are made to offer
a variety of health benefits and are typically enriched
with important vitamins and minerals, such as iron
and vitamin A (16).
High-Nutrient Powder Blend: High-nutrient powder
blends are a kind of functional food that can provide a
complete meal when mixed with water. These
powders are typically enriched with necessary
nutrients and created to offer various health benefits
(17).

During disasters, functional foods have several
advantages over traditional relief foods. These foods
are more economical, require less storage space, and
have a longer shelf life. In addition, functional foods
have higher nutritional values than traditional foods,
which can help prevent malnutrition and other health
problems.

Section 5: The Role of Public Health Organizations and Non-Governmental
Organizations in the Distribution of Functional Foods

NGOs and public health organizations are indispensable elements of disaster relief efforts. Their duties in the
context of functional food distribution range from identifying nutrient deficiencies to executing distribution plans.
Assessing the nutritional needs of the affected population is one of the main responsibilities of public health
organizations and NGOs in disaster relief. Nutritional assessments are performed to determine the prevalence of
nutrient deficiencies and to create interventions tailored to the needs of the population.

The results of nutritional assessments are often used to develop functional food products. Public health organizations
and NGOs collaborate with food manufacturers to create functional food products that meet the nutritional needs of the
population (18). In addition to nutritionally enriched staple foods such as enriched rice or wheat flour, therapeutic foods
that are ready-to-use and specially formulated to meet the nutritional needs of severely malnourished children can also
be included in the products.




The implementation of distribution programs is also the responsibility of NGOs and public health
organizations (19). They work closely with regional partners such as neighborhood associations and regional
governments to ensure the successful distribution of functional food products. Food aid may be provided through
emergency nutrition programs as part of delivery programs, or functional food products may be incorporated
into existing food safety programs.

In addition to distribution, public health organizations and NGOs are involved in the monitoring and
evaluation of the functional food program. This requires monitoring the consumption and distribution of
functional food products to ensure they are used correctly and reach the targeted population. It also helps
identify opportunities for program improvement in areas such as monitoring and evaluation, supply chain
logistics, and cultural acceptability.

The effectiveness of disaster relief efforts depends on the participation of NGOs and public health
organizations in the distribution of nutritious food. The competencies of these organizations in nutritional
assessment, product development, and program implementation ensure that functional food products are
adapted to the unique needs of the affected population and successfully distributed. Close collaboration between
public health organizations and NGOs is required to maximize the benefits of functional foods in disaster relief
efforts. Together, these groups can ensure that people affected by disasters get the food they need to heal and

rebuild their communities.

Section 6: Obstacles to the Usage of Functional Foods in Disaster Relief

Studies

Despite its potential advantages, the use of
functional foods in disaster relief efforts may face a
number of obstacles. Cultural acceptability is a major
concern, as the affected population may not be
familiar with functional foods or prefer traditional
foods. To address this problem, education and
outreach programs can be implemented to publicize
the advantages of functional foods and promote
consumer acceptance.

Distribution of functional foods in disaster-
affected areas may be hindered by logistical
problems. Supply chain management, warehousing,
transportation, and distribution are some of these
challenges. The use of drones is one of the supply
chain logistics innovations that can help overcome
some of these challenges. In addition, efforts can be
made to produce functional foodstuffs that are
easier to transport and store, such as dehydrated
fruits and vegetables.

The cost of using functional foods in disaster
relief efforts is another potential deterrent. If
functional ingredients are added, the production
cost may increase and functional foods may be more
expensive than traditional aid foods. Cost-cutting
strategies such as bulk purchases and subsidies can
be used to address this problem. Functional foods
can offset high initial costs with long-term benefits
such as reduced healthcare costs and increased
productivity.

In conclusion, obstacles to the use of functional
foods in disaster relief efforts may include cultural
acceptance, logistical issues, and cost. Education
and outreach programs, improvements in supply
chain logistics, and cost-cutting measures can all be
used to overcome these obstacles. These obstacles
must be removed to maximize the potential benefits
of functional foods in meeting the nutritional needs
of disaster-affected populations.
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Section 7: Results and Next Steps

To conclude, the availability and safety of food
can be severely affected by natural disasters. A
promising approach to meet the nutritional needs of
disaster-affected populations is the use of functional
foods in disaster relief efforts. Functional foods
support immune function, provide vital nutrients
and energy, moreover, support overall health and
healing process. Compared to traditional aid foods,
functional foods can be more affordable, require less
storage space, and have a longer shelf life.

Public health organizations and NGOs play an

Despite the obstacles such as cultural acceptance,
logistics of the supply chain, and costs, there are
also solutions to the use of functional foods in
disaster relief efforts. Education and social
assistance programs can highlight the benefits of
functional foods and increase cultural acceptance.
The distribution of functional foods can be made
more  efficient and  economical through
improvements in supply chain logistics and cost-
reduction techniques.

There are exciting opportunities in the future

development of new functional food products to
meet the needs of disaster-affected populations.
The nutritional needs of the affected population can
be met quickly and effectively by including
functional food distribution in disaster relief
planning.

important role when it comes to the manufacturing
and distribution of functional foods for disaster
relief. The advantages of functional foods in meeting
the nutritional needs of disaster-affected
populations can be maximized through cooperation
and coordination between these organizations.

As a result, the use of functional foods in disaster relief efforts offers a promising solution to meet the
nutritional needs of the population affected by disasters. Effective and efficient distribution of functional
foods in disaster relief efforts can be achieved through cooperation and coordination between public health
institutions and NGOs, as well as creative solutions to potential obstacles. By incorporating functional food
distribution into disaster relief planning and developing new functional food products, we can work to ensure
that the nutritional needs of disaster-affected populations are met and their recovery processes are
supported.
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ULUSAL EGEMENLIK
VE GOGUK BAYRAMI

KUTLU OLSUN

COCUKLAR GELECEGIMIZIN GUVENCESI, YASAMA
SEVINCiIMiZDIR. BUGUNUN COCUGUNU YARININ
BUYUGU OLARAK YETISTIRMEK HEPIMIZIN
INSANLIK GOREVIDIR.
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YENILIKCI
BIR PROSES:
REAKTIF
DISTILASYON

EDA KUCUK
GAZi UNIVERSITESI
4. SINIF OGRENCIiSi

Diinyada enerji talebi her gecen giin artmaktadir.
Ozellikle kimya endiistrisi igin, malzemelerin ve
reaksiyonlarin dogast dogru sekilde kullanilarak bu
talep yenilik¢i fikirlerle yonetilmeye calisiilmaktadir.
Bu yazida, bu yenilikgi fikirlerden birini inceleyecegiz.
2 yil oOnce strdirilebilir kalkinma hedefleri
dogrultusunda Kimya Mihendisleri Odasit Ankara
Subesi Ogrenci Komisyonu olarak diizenledigimiz
online etkinliklerden birinde Saym Mine izmirli ile
sOylesimiz sirasinda su sozleri sarf etmistim:
“Surdtrdlebilir  teknikler, bu  kiigiik  diinyaya
sigabilmemizi saglamaktadir. Bu baglamda, biytk
capll sistemlere etki eden bir meslek grubu olan
mihendisler olarak tutumumuz ve etik degerlere
verdigimiz Onem, Dinyamiz ve gelecegimiz icin
hayatidir.”

islenen {riintin, kimyasalin ve en Onemlisi
tepkimenin dogasina uygun sekilde bir proses se¢mek
enerji kayiplarini buyiik o6lctide onlemektedir. Bir
prosesin maliyetini asgari seviyeye digtirmek i¢in pek
cok parametre mevcuttur. Yazimizda, son yillarda

dikkat  ¢eken reaktif distilasyon  yOntemine
deginecegiz. Unutulmamalidir ki; uygun proses
tasarimi yaparken bir 6zellik bakimindan faydali ve
iyilestirici olan yoéntem, baska bir parametreden
incelendiginde pek cok dezavantaja sahip olabilir.
Ancak gelistirmeye, denemeye ve arastirmaya devam
ederek optimum sistemler ortaya c¢ikarimis;
endustride enerji verimliligini artiracak inovatif
c¢oziimler bulunmustur ve bulunmaya da devam
etmektedir. Maddelerin dogasim1 daha detayl
inceleyerek, maddeler ve stirecler arasinda
korelasyonlar kurarak daha strdirtlebilir teknikler
gelistirmek mimkin!

Bildigimiz tizere ekzotermik reaksiyonlar, ¢evresine
151 enerjisi veren reaksiyonlardir. Reaksiyon sonucu
aciga cikan 1s1, genellikle kullanilan reaktoriin etrafina
sogutucu bir ceket entegre edilip reaktorden
uzaklastirilarak 151 kontroli saglanmaya
calisilmaktadir. Ist kontroliintin iyi saglanamamasi,
reaksiyonun ilerlemesine ve devaminda sistemi
kararsizhiga gotiiren bir stirece dogru devam edebilir.
Peki ya reaksiyon sonucu agiga c¢ikan bu 1siy1 ziyan
etmek yerine enerji gereksinimi olduk¢a yiiksek olan
distilasyon prosesinde kullanmaya karar verirsek ne
olur? Bazi reaksiyonlar i¢in bu oldukca heyecan
verici bir fikir olabilir. Reaksiyon ve ayirma isleminin
ayni sistem icerisinde daha az materyal kullanilarak
ve elbette daha az maliyetle gercgeklestirmek
endistride yildizinin parlamasini bekleyebilecegimiz
bir tasarimdir. Ornegin fenol ve aseton eldesinde
kullanilan kiimenin dretim prosesinde reaktif
distilasyon prosesinin kullanildigina dair heyecan
verici literatlir caligmalar1 mevcuttur. [1]

Kolonda meydana gelen olduk¢a ekzotermik
reaksiyonlar nedeniyle bu senaryoda reaktif
distilasyon kullamimi ilgi c¢ekicidir. Ana avantaj,
reaksiyon ve aywrma arasindaki dogrudan 1s1
entegrasyonu ile ilgilidir, yani reaksiyon 1sis1 hafif
bileseni buharlagtirmak icin kullanilir ve dolayisiyla
ayirma icin toplam enerji gereksinimini azaltir. Reaktif
damitma (RD), buhar-sivi ayriminin ve bir veya daha
fazla kimyasal reaksiyonun ayni anda meydana geldigi
sirectir. Her iki islem de ayni tnitede ve ayni anda
gerceklestiginden reaksiyon ve ayirma igin gerekli
kosullar arasinda uygun bir eslesme olmalidir. [2] Bu
nedenle kimyasallarin ucuculuk degerleri,
gerceklesecek reaksiyonlarin entalpileri ve ayirma
isleminin  enerji  gereksinimi dogru  sekilde
hesaplanmalidir.

Bu ayirma teknigi 1921'de icat edilmistir ancak
reaktif =~ damitmanin endiistriyel uygulamasi
1980'lerden Once gerceklesmemistir. [3] Endistriyel
anlamda c¢ok fazla kullanim alani olan reaktif
distilasyon sistemi, Ozellikle asetilasyon, aldol
kondenzasyonu, alkillesme, aminlesme, dehidrasyon,
esterlesme, eterlesme, hidroliz, izomerlesme,
oligomerlesme, transesterifikasyon \&
hidrodesiilfiirtizasyon gibi reaksiyon sistemlerinde
siklikla tercih edilmekte ve uygulanmaktadir. [3]
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F. Buyuran ve F.S Atalay'in reaktif distilasyon
lzerine yapmis oldugu c¢aligmalarindan elde edilen
veriler incelendiginde; yapilan deneyler 1g18inda metil
asetat Uretiminde %98,1'e varan saflik yiizdesine
ulagilmig, geleneksel sistemler kullanilarak 1 reaktor
ve 9 distilasyon kolonuyla yapilan islem tek bir
birimde istenen saflikta {retilebilmistir.  Bu
calismadan hareketle, bu yenilik¢i sistemin materyal
ve enerjiden tasarrufunu hayal edebiliyor musunuz?
Buyuran ve Atalay, yine ayni c¢alismalarinda su
ifadelere yer vermistir:

"Metil asetat tretiminde esterlegsme reaksiyonlari
dengenin sirladigi reaksiyonlardir ve reaksiyon
sonrasinda bir dizi ayirma iglemlerine tabi tutulmalari
gerekmektedir. Reaktif damitma ile bu problem
ortadan kalkmaktadir. RD, reaksiyon ve ayirma
isleminin bir arada ve tek bir birimde gergeklestigi bir
prosestir ve reaksiyon dengesinin sinirladigi sivi fazi
tersinir reaksiyonlara uygulanmaktadir." Reaksiyon ve
ayirma islemlerinin tek bir birimde toplanmasinin, La
Chatelier prensibine gore, dengeyi trilinler yoniine
kaydirmaya yardimeci bir yontem oldugunun altim
¢izen Buyuran ve Atalay, caligmalarinda seciciligin ve
doniisimin arttigini belirtmislerdir. [4][5]

Yapilan ¢aligmalar gosteriyor ki reaktif distilasyon;
drinleri surekli olarak ortamdan wuzaklastirarak,
yalnizca stokiyometrik reaktant oranimi kullanarak
dengeyi yiiksek dontisimlere ¢ekmeyi mumkin
kilmaktadir. [2] Endustride bu teknolojiyi kullanan
sirketlerden Eastman, bildirildigine gore bir metil
asetat Uretim tesisini reaktif distilasyon kolonu
kullanarak ~ modifiye etmis; boylelikle yatirim
maliyetlerinden %20, enerji maliyetlerinden %80
tasarruf etmigtir. [2]

Reaktif Distilasyon Kolonunun Avantajlari:
Geleneksel distilasyon  (damitma) ile reaktif
distilasyon kargilastirildiginda, RD asagidaki benzersiz

avantajlara sahiptir:

() Yapilandirilmig Kkatalitik paketlemeye
bulunmamaktadir.

gerek
(2) Devre dis1 birakilan katalizort degistirmek icin
Uiniteyi kapatmaya gerek yoktur.

(3) ince katalizor partikiilleri ve faz ici kiitle ve 1s1
transferleri, yapilandirilmig katalitik
paketlemedekinden daha hizlidir.[7]

(4) Yan tirin olusumunu azaltir.

(5) Atik problemini azaltan temiz bir prosestir.

(6) Yiiksek doniigiim, verim ve secicilik saglar.

(7) Hammadde kullanimini azaltir.
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The energy demand in the world is increasing day
by day. Especially for the chemical industry, this
demand is tried to be managed with innovative ideas
by using the nature of materials and reactions
correctly. In this article, we will examine one of these
innovative ideas. Two years ago, during an online
event we organized as the Student Commission of the
Chamber of Chemical Engineers Ankara Branch in
line with the sustainable development goals, I used
the following words during our interview with Ms.

Mine izmirli: “Sustainable techniques allow us to fit
into this small world. In this context, our attitude and
the importance we attach to ethical values as
engineers, a professional group that affects large-
scale systems, is vital for our world and our future.”

Choosing a process in accordance with the nature
of the processed product, the chemical, and most
importantly the reaction prevents energy losses to a
large extent. Many parameters exist to minimize the
cost of a process. In our article, we will talk about the
reactive distillation method, which has attracted
attention in recent years. It should be noted that
while designing the appropriate process, a method
that is beneficial and curative in terms of a feature
may have many disadvantages when examined from
another parameter. However, by continuing to
develop, experiment, and research; optimum systems
and innovative solutions have been found in the
industry to increase energy efficiency. It is possible to
develop more sustainable techniques by examining
the nature of substances in more detail and
establishing correlations between substances and
processes!

As we know, exothermic reactions are reactions
that give off heat energy to their surroundings. The
heat released as a result of the reaction is generally
tried to be controlled by integrating a cooling jacket
around the used reactor and removing it from the
reactor. Failure to provide good heat control may
lead to a process that leads to the progression of the
reaction and subsequent instability of the system.
What if we decide to use this heat released as a result
of the reaction in the distillation process, which has a
very high energy requirement, instead of wasting it?
For some reactions, this can be a pretty exciting idea.
Performing the reaction and separation process in
the same system by using less material and of course
with less cost is a design that we can expect to shine
in the industry. For example, there are exciting
literature studies on the use of the reactive
distillation process in the production process of the
cluster used in the production of phenol and acetone.

(1]

The use of reactive distillation in this scenario is of
interest because of the highly exothermic reactions
occurring in the column. The main advantage relates
to the direct heat integration between reaction and
separation, i.e. the heat of the reaction is used to
evaporate the light component, thus reducing the
overall energy requirement for separation. Reactive
distillation (RD) is the process in which vapor-liquid
separation and one or more chemical reactions occur
simultaneously. Since both processes occur in the
same unit and at the same time, there must be a
suitable match between the conditions required for
the reaction and separation. [2] Therefore, the
volatility values of chemicals, the enthalpies of the
reactions to take place and the energy requirement
of the separation process must be calculated
correctly.

This separation technique was invented in 1921, but
the industrial application of reactive distillation did
not occur before the 1980s. [3] A reactive distillation
system, which has many industrial uses, is frequently
preferred and applied in reaction systems such as
acetylation, aldol condensation, alkylation, amination,
dehydration, esterification, etherization, hydrolysis,
isomerization, oligomerization, transesterification,
and hydrodesulfurization. [3]
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When the data obtained from the studies of F.
Buyuran and F.S Atalay on reactive distillation are
examined, in the light of the experiments, a purity
percentage of up to 98.1% was reached in the
production of methyl acetate. The process performed
with a reactor and nine distillation columns using
conventional systems was performed in a single unit
and produced in the desired purity. Based on this
study, can you imagine the material and energy
savings of this innovative system? Buyuran and Atalay
used the following statements in the same study:
"Esterification reactions in the production of methyl
acetate are reactions limited by equilibrium and they
need to be subjected to a series of separation
processes after the reaction. This problem is
eliminated by reactive distillation. RD is a process in
which reaction and separation occur together and in
a single unit, and is applied to liquid phase reversible
reactions limited by reaction equilibrium.". Buyuran
and Atalay, who underlined that combining reaction
and separation processes in a single unit is a method
that helps to shift the balance towards products
according to La Chatelier's principle, stated that
selectivity and transformation increase in their
studies. [4][5]

Studies show that reactive distillation products are
constantly removed from the environment, making it
possible to draw the balance to high conversions by
using only the stoichiometric reactant ratio. [2]
Eastman, one of the companies using this technology
in the industry, has reportedly modified a methyl
acetate production plant using a reactive distillation
column; thus saving 20% from investment costs and
80% from energy costs. [2]

Advantages of Reactive Distillation Column

Compared to traditional distillation and reactive
distillation, RD has the following unique advantages:

(1) Structured catalytic packaging is not required.

(2) There is no need to turn off the unit to replace the
deactivated catalyst.

(3) Fine catalyst particles and in-phase mass and heat
transfers are faster than in structured -catalytic
packaging. [7]

(4) It reduces the formation of by-products.

(5) It is a clean process that reduces the waste
problem.

(6) It provides high conversion, efficiency, and
selectivity.

(7) It reduces the use of raw materials.
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3D GRAFEN

Hepimizin gunlik hayatta kullandigr kursun kalemin ucunun aslinda
kursundan degil diinyadaki en giicli ve ayn1 zamanda hafif oldugu bilinen ve
grafit maddesinin bir katmani olan grafenden yapildigini biliyor muydunuz?

Grafen

Dogada 3 boyutlu katmanlar halinde bulunan,
karbon atomlarimin kararh halde ve altigen diizende bir
araya gelmesi ile olusan maddeye grafit denir. ilk olarak
2004 yihinda Manchester Universitesinden Andre Geim
ve Konstantin Novoselov'un sentezledigi grafen ise
grafitin sahip oldugu katmanlardan sadece bir
tanesidir. Bu ikili grafeni sadece sentezlememis ayni
zamanda  bitin  karakteristik  ozelliklerini  de
tanimlamay1 basarmiglardir. Elde edilen bulgulara gore
grafen; elektriksel, termal ve mekanik ozellikleri
bakimindan kendine 6zgi 2 boyutlu (2D) bir yapiya
sahip, bal petegi goriintimiinde, sp2 hibritlesmesi yapan
bir maddedir. Agirlik¢a metalden 200 kat daha giiclii ve
kagittan 1000 kat daha hafiftir ve herhangi bir dalga
boyundaki bir 151n1 akima dontigtiirebilen grafenin %98'i
saydamdir. Elmas, grafit, nanotlip ve fulleren gibi
allotroplara sahiptir. Grafeni Novoselov soyle anlatiyor:

Grafit

“Dimyamiz, bir avu¢ malzeme tarafindan
sekillendirilmektedir.  Binalarimiz,  celigin  guci
tarafindan belirlenmektedir. Silikon, bilgisayarlarimizin
cahsma prensiplerini dikte etmektedir. Aliminyum,

ucaklarimizin neye  benzeyecedini belirlemektedir.
Simdiyse kompozit  malzemeler hayatlarimzt
iyilestirmeye  basladi. ~ Ornegin  karbon  fiber
dayanikiibhginda  ama  plastiklerin  esnekliginde

malzemeler tretebiliyoruz. Grafen durumunda ise soz
ettigimiz su: Kompozit malzemelerin en ftst diizey
reenkarnasyonu olan, iki boyutlu bir malzeme diistiniin.
Bunu, dodgada bulunmayan tic boyutlu malzemelere
dontigtiirebiliyoruz ve bu malzemelerin 6zelliklerini
atomik boyutta bile kontrol edebiliyoruz.” [1]

Konstantin Nosolelov
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3D GRAFEN’IN YAPIMI

MIT’ deki bir grup arastirmaci iki boyutlu bir karbon formu olan grafenin belirli kigiik
parcalarini alarak bunlari 1s1 ve basing altinda birbirleri ile sikigtirarak ve kaynastirarak tiim
materyallerin en gii¢liisii olarak diistintilen 2D grafenden bile daha giicli ve daha hafif olan 3D bir
malzeme tasarladilar.

9

Bu madde formu bazi mercanlarin ve diatom adi verilen mikroskobik canlilarinkine benzeyen
giicll, kararl bir yapidir. Bu yapilar hacimlerine oranla muazzam bir yiizey alanina sahiptir ve
oldukca giclidirler. Bu birbiri i¢ine ge¢mis Grafen parcgalarindan olusan yeni 6rgii modeli; geligin
sadece yiizde bes yogunluguna sahip siinger benzeri bir konfigiirasyondur ve celikten on kat daha
dayanikl olabilir. Ve bu yapilan deneyler sonucunda herkesin bekleyeceginin aksine, deneylerden
elde edilen daha kalin duvarli olan 3 boyutlu grafenin ince duvarli olandan daha giigsiiz oldugu
goriilmistlr. Bunun sebebini ise aragtirmacilar soyle agiklamistir; basing altindayken ince duvarl
olan yapr daha kontrolli parcalanir ¢linkd ince duvarl olan 3D Grafen yapisit kademeli olarak
deformeye ugrar. Uzerine basing uygulanan kalin duvarli 3D grafen ise, uygulanan enerjiyi
depolayip bu enerjiyi sonradan bir anda serbest birakir. Bu tarz bir davranis da kontrolli
parcalanmayi 6nler. [2]

9
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3D GRAFEN'IN
KULLANIM ALANLARI

1) Li-on Piller icin 3D Grafen Bazli Diigiim
Malzemeleri

Karbon nanotiiplerin ve grafenin sentezindeki son
aragtirmalar, yeni nesil glc¢ cihazlarmin gigc
gereksinimlerinin roliind yerine getirebilecek yeni Li-
fon pil (LIB) anot malzemeleri tasarlama firsatinin
oldugunu géstermistir. [3]
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2) Yiiksek Performansli Nano-Termal Arayiiz
Malzemesi icin Yitksek Yogunluklu 3D Bor Nitriir
ve 3D Grafen

Uc¢ boyutlu grafen ve h-BN {izerinde yapilan
stkistirma caligmalari, yitksek capraz diizlem termal
iletkenliklerini ve mikemmel yiizey uygunlugunu
ortaya ¢itkarmustir. Tim bu 6zellikler termal yonetim
icin gereklidir. Bu caligmadaki 3D-C maddesi grafene
benzedigi icin sicaklik artigini azaltip daha fazla verim
alabilecegimizi gostermistir. [4]

3) Ug Boyutlu ve Gozenekli Grafen Aglar

Guntimiizde grafenin mitkemmel 2D Ozellikleri
nedeniyle 3D gozenekli grafen yapilarina olan talep
artmistir.  Arastirmacilarin = gelecegin  elektronik
cihazlarindaki uygulamalar i¢in 3D gozenekli grafenin
ozelliklerini ve "2D'den 3D'ye grafene" iliskin fiziksel
kavrayiglar1 gozden gegirmelerinin nedeni budur.
Ornegin kiitlesiz dirac fermiyonlar1 3D gozenekli grafen
icin kullanilabilir. [5]
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Sonug olarak arastirmacilar birden ¢ok yolla grafeni
sentezleyerek 3D gozenekli grafen cihazlarinin, ¢ok
sayida 3D gozenekli grafen uygulamasi icin yeni bir yol
agmasini, karbon ailesinin avantajlarini birlestirerek
grafenin 3D cihazlara entegre edilmesindeki
sinirlamanin Gstesinden gelinecegini distniyorlar. 2D
grafeni 3D garfene gevirme deneyi sayesinde dogada
bulunan diger gi¢li ve hafif malzemelerinde daha
gicli  yapilabilmesinin  bilime yeni anlayislar
getirmesini ve  bu  teknigin  bircok  alana
uyarlanabilmesini istiyorlar.

Bu deneyi izlemek icin yanda
bulunan karekodu taratiniz.
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3D GRAPHENE

Did you know that the tip of the pencil we use in our daily lives is not lead
but actually made of graphene, which is known to be the strongest and
lightest material in the world and is a layer of graphite substance?

Graphene

Graphite is a substance that is found in nature in 3-
dimensional layers and is formed by the combination of
carbon atoms in a stable and hexagonal arrangement.
Graphene, which was first synthesized by Andre Geim
and Konstantin Novoselov from the University of
Manchester in 2004, is only one of the layers of
graphite. This duo not only synthesized graphene, but
also managed to describe all its characteristic
properties. According to the findings, graphene is a
honeycomb-like, sp2 hybridizing material that has a
unique 2-dimensional (2D) structure in terms of its
electrical, thermal, and mechanical properties. It is 200
times stronger by weight than metal and 1000 times
lighter than paper, and graphene, which can convert a
beam of any wavelength into a current, is 98%
transparent. Diamond has allotropes such as graphite,
nanotube, and fullerene. Novoselov describes graphene
as follows:

Graphite

"Our world is shaped by a handful of materials. Our
buildings are determined by the strength of steel. Silicon
dictates the principles of our computers. Aluminum
determines what our planes will look like. Now,
composite materials have begun to improve our lives. For
example, we can produce materials that have the
durability of carbon fiber but the flexibility of plastics. In
the case of graphene, imagine a two-dimensional
material that is the highest level of reincarnation of
composite materials. We can turn this into three-
dimensional materials that do not exist in nature, and
we can even control the properties of these materials on
an atomic scale." [1]

Konstantin Nosolelov
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MAKING OF 3D GRAPHENE

A group of researchers at MIT have designed a 3D material that is even stronger and lighter
than 2D graphene, which is considered the strongest of all materials, by taking certain tiny bits of
graphene, a two-dimensional form of carbon, and compressing and fusing them together under
heat and pressure.

9

This material form has a strong, stable structure similar to that of some corals and
microorganisms called diatoms. These structures have an enormous surface area compared to
their volume and are very strong. The new mesh model made up of interlocking graphene pieces
is a sponge-like configuration that has only 5% of the density of steel and could be up to ten
times stronger than steel. Contrary to what everyone expected, experiments showed that the
thicker-walled 3D graphene was weaker than the thinner-walled one. The researchers explained
that this was because the thinner-walled structure breaks more gradually under pressure,
whereas the thicker-walled 3D graphene absorbs and stores the applied energy and releases it
suddenly later, preventing controlled fragmentation. [2]
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1) 3D Graphene-Based Node Materials for Li-Ion 3) Three-Dimensional and Porous Graphene '
Batteries Networks o
Recent research in the synthesis of carbon Demand for 3D porous graphene structures has
nanotubes and graphene has shown the opportunity increased due to graphene's excellent 2D properties. . RN
to design new anode materials for Li-Ion batteries Researchers need to review the properties of 3D ~
(LIBs) that can meet the power requirements of next- porous graphene and their physical understanding of 0
generation power devices. [3] "2D to 3D graphene" for future applications in |
electronic devices. For example, massless Dirac :
- o ; . fermions can be used for 3D porous graphene. [5]
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2) High-Density 3D Boron Nitride and 3D Graphene N
for High-Performance Nano-Thermal Interface -7
Materials )
|
Compression studies on 3D graphene and h-BN In conclusion, researchers believe that synthesizing :
have revealed their high cross-plane thermal 3D porous graphene devices through multiple methods
conductivity and excellent surface conformity, both could open up new avenues for numerous applications ™ {
of which are necessary for thermal management. The of 3D porous graphene, and overcome limitations in
3D-C material in this study, which is similar to integrating graphene into 3D devices by combining the
graphene, has shown potential for reducing advantages of the carbon family. The experiment of RN
temperature increase and increasing efficiency. [4] converting 2D graphene into 3D graphene has the <
potential to bring new insights into creating stronger |
structures using other strong and lightweight materials :
found in nature, and they hope that this technique can N
™ be adapted to many other fields.
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KARBONLIFi _%

Karbon Lifi Nedir?

Karbon lifi, istisnai fiziksel 6zellikleri nedeniyle
cesitli endistrilerde giderek daha popiiler hale gelen
benzersiz bir malzemedir. Karbon lifi, imalat
uygulamalarinda kullanim icin ideal olan gii¢li ve hafif
bir malzeme olusturmak tzere birbirine dokunan son
derece ince karbon liflerinden yapilir. Karbon lifinin
glic-agirlhik orani, baska herhangi bir malzemeyle
karsilagtirllamaz, bu da onu hem dayanikliik hem de
performans gerektiren gelismis uygulamalar igin
miikemmel bir secenek haline getirir.

iki ana karbon lifi tiirii vardir: PAN (Poliakrilnitril)
bazli ve katran bazli. PAN bazlh lifler, karbon lifleri
olusturmak i¢in oksitlenen ve karbonize olan yaygin bir
polimer olan poliakrilonitrilden olusur. Bu lifler, yliksek
darbe direnci, yiiksek mukavemet ve miikemmel
yorulma direnci gibi tstin mekanik 6zelliklerinden
dolay1 yiiksek performansl uygulamalarda yaygin olarak
kullanilmaktadir. Katran bazl lifler ise ham petrol veya
asfalttan elde edilen karbonlu malzemeden yapilir. Bu
lifler, orta derecede gerilme mukavemetine, yiliksek
modiile ve mikemmel termal kararliliga sahiptir ve bu
da onlar1 havacilik uygulamalarinda kullanim i¢in uygun
hale getirir. [2],[3]

Karbon Lifi Nasil Uretilir?

Karbon lifleri farklh ham maddelerden
tretilebilmektedir ve kullanilan ham maddeye bagh
olarak o6zellikleri degisebilmektedir. [2]

1.PAN (Poliakrilnitril) liflerinden karbon lifi tiretimi
2.Bitkisel esasli ham maddelerden karbon lifi Giretimi
3.Katran ve ziftten karbon lifi tiretimi

4.Polivinildenklortir veya polivinildenklortr
kopolimerlerinden karbon liflerinin tretimi

Karbon lifleri oksidasyon, karbonizasyon gibi bir
seri islemden gecerek iretilir.

1. Oksidasyon:

Lifler havada 300 °C’a isitilir béylece hidrojenin
ayrilmasi ve daha ucucu olan oksijenin eklenmesi
saglanir. Sonrasinda karbonizasyon asamasi icin lifler
kesilerek grafit teknelerine konur. Polimer merdiven
yapisindan kararl bir halka yapisina doniisiir. Bu islem
sirasinda elyafin rengi 6nce beyazdan kahverengiye
doner ve ardindan siyah olur.

2. Karbonizasyon:

Liflerin %100 karbonlagmasini saglayan agamadir.
Bunun icin lifler yanic1 olmayan atmosferde 3000 °Ca
kadar 1sitilir. Bu agsamada uygulanan sicaklik, tretilen
elyafinin smifini belirler.

3.Yiizey lyilestirilmesi:

Karbonun yiizeyinin temizlenmesi ve liflerin
kompozit = malzemenin recinesine daha iyi
yapisabilmesi i¢in elektrolit banyoya yatirilir.

4. Kaplama:

Bu asama lifi sonraki iglemlerden korumak igin
yapilan nétr bir sonlandirma islemidir. Lif, recine ile
kaplanir. Genellikle bu kaplama islemi icin epoksi
kullanilir. Regine, karbon fibere ek gii¢, saglamlik ve
hasara kars1 direng kazandirmak i¢in eklenir. [1]
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PAN liflerinden karbon lifi iretim prosesi [2]

Kullanim Alanlari

Karbon lifi kompozitler, havacilik, otomotiv ve spor
malzemeleri dahil olmak tizere cesitli endistrilerde
yaygin olarak kullanilmaktadir. Havaciik ve uzay
enddstrisi, ucaklarin ve roketlerin daha ytiksege ve daha
hizli ugmasina izin veren hafif ve saglam ozellikleri
nedeniyle karbon lifine deger verir.[3] Otomotiv
endistrisinde, araglarin  agirh@ini  azaltmak, yakit
verimliligini artirmak ve performansi artirmak icin karbon
lifi kullanilir. Spor frtinlerinde, yiiksek performansh
bisikletler, golf sopalar1 ve tenis raketleri olusturmak igin
karbon fiber kullanilir. Ayrica, giniimiizde karbon lifi
depremlere karst binalart gilclendirmek icin de
kullanilmaktadir. Bu olaganiistii malzemenin benzersiz
ozellikleri, onu bir¢ok modern uygulamada vazgegilmez
kilmustir. [1]
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Sonug olarak, karbon lifi imalat endistrisinde
devrim yaratan ¢ok yonlii ve saglam bir malzemedir.
Olaganiisti fiziksel 6zellikleri, onu titanyum ve celik gibi
geleneksel malzemelere ideal bir alternatif haline
getirir. PAN bazl ve katran bazl olmak tzere iki ana
karbon lifi tiirdi, uygulama gereksinimlerine bagh olarak
farkh faydalar sunar. Teknoloji ilerledikce, karbon
elyafin cesitli endustrilerde daha yaygin hale gelmesi ve
yenilik¢i ve sirdirtlebilir ¢éziimlerin 6niinii agmasi
bekleniyor.

Kaynakca:

[1] Kalender, M. Karbon Fiber Nedir, Nerelerde Kullamihir? https://malzemebilimi.net /karbon-
fiber-nedir-nerelerde-kullanilir.html (Eris; ‘arihi: 01.04.2023)

[2] Yaman Oktem, T. & Seventekin, N. (2006). Manufacturing Of Carbon Fibers. Textile and

Apparel, 1 , 164-173.

[3] Yaman, N., Oktem, T. & Seventel . (2007). Properties of Carbon Fibers and Usage
lities. Textile and Apparel, 17 0-95.
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CARBONFIBER _ .

What is a Carbon Fiber?

Carbon fiber is a unique material that is becoming
increasingly popular in various industries due to its
exceptional physical properties. Made from extremely
thin carbon fibers that are woven together, carbon
fiber creates a strong and lightweight material that is
ideal for wuse in manufacturing applications. The
strength-to-weight ratio of carbon fiber is unmatched
by any other material, making it an excellent choice for
advanced applications that require both durability and
performance.

There are two main types of carbon fiber:
PAN(Polyacrylonitrile) based and pitch-based. PAN-
based fibers are made from polyacrylonitrile, a
common polymer that is oxidized and carbonized to
create carbon fibers. These fibers are widely used in
high-performance applications due to their superior
mechanical properties such as high impact resistance,
high strength, and excellent fatigue resistance. Pitch-
based fibers, on the other hand, are made from
carbonaceous material derived from crude oil or
asphalts. These fibers have moderate tensile strength,
high modulus, and excellent thermal stability, making
them suitable for use in aerospace applications.[2],[3]

How Is Carbon Fiber Produced?

Carbon fibers can be produced from different
raw materials, and their properties can vary
depending on the raw material used. [2]

1. Production of carbon fibers from
PAN(Polyacrylonitrile) fibers

2. Production of carbon fibers from plant-based raw
materials

3. Production of carbon fibers from pitch and tar

4. Production of carbon fibers from polyvinylidene
chloride or polyvinylidene chloride copolymers

Carbon fibers are produced through a series of
processes such as oxidation and carbonization.

1. Oxidation:

The fibers are heated to 300°C in the air to remove
hydrogen and add volatile oxygen. Then, the fibers are
cut and placed into graphite boats for the
carbonization stage. The polymer ladder structure is
transformed into a stable ring structure. During this
process, the color of the fiber first changes from white
to brown and then to black.

2. Carbonization:

It is the stage that ensures 100% carbonization of the
fibers. For this, the fibers are heated up to 3000 °C in
a non-flammable atmosphere. The temperature
applied at this stage determines the class of the fiber
produced.

3. Surface Improvement:

The surface of the carbon is cleaned and the fibers are
immersed in an electrolytic bath to improve adhesion
to the resin of the composite material.

4. Coating:

This stage is a neutral finishing process to protect the
fiber from further processing. The fiber is coated with
resin. Generally, epoxy is used for this coating
process. The resin is added to provide the carbon fiber
with additional strength, durability, and resistance to
damage.[1]
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.
Fields of Usage

Carbon fiber composites are widely used in various
industries including aviation, automotive, and sports
equipment. The aviation and aerospace industry values
carbon fiber due to its lightweight and strong properties,
allowing aircraft rockets to fly higher and faster.[3] In the
automotive industry, carbon fiber is used to reduce the
weight of vehicles, increase fuel efficiency, and improve
performance. In sports products, carbon fiber is used to
create high-performance bicycles, golf clubs, and tennis
rackets. Additionally, carbon fiber is now being used to
strengthen buildings against earthquakes. The unique
properties of this extraordinary material have made it
indispensable in many modern applications.[1]
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Cevre hakki insanlarin saglikli bir ¢cevreye ulagsmasini saglayan
ve bunun denetiminin yapimasma yardimci olan hukuki bir
haktir. Peki hukuki acidan inceledigimizde ¢evre hakki nedir ve
bu hak nasil uygulanir?

Oncelikle haklarin smiflandirilmasindan baglamak istiyorum.
Haklarin siniflandirilmasi ilk olarak Cek Profesor Karel Vasak
tarafindan 1970’lerin sonlarina dogru yapilmis olup 3 kategoriye
gore ayrilmig ve 3 kusak seklinde siniflandiriimistir.

Birinci ayrim negatiflik (birinci kusak) ve pozitifliktir (ikinci ve
tctinci kusak), ikinci ayrim bireysellik (birinci ve ikinci kusak) ve
kolektivitedir (licincti kusak) ve tglincli ayrim milliyetcilik
(birinci ve ikinci kugak) ve enternasyonalizmdir. (licincii nesil).
Vasak'in Kategorizasyonuna gore birinci kugsak negatif haklar ile
ilgili olup, yasama hakki, disiince ve ifade o6zgirligi, dilekce
hakki, miilkiyet hakki, se¢me ve segilme hakki gibi medeni ve
siyasi 6zgtirlikleri karsilamaktadir. ikinci kusak, devletin olumlu
eylemini varsayar ve calisma hakki, sendikal haklar, sosyal
givenlik hakki, saghk hakki, parasiz egitim hakki, barinma hakki
gibi sosyal, ekonomik ve kdltiirel haklar1 igerir. U(;iincij kusak,
ulus devletin otesinde yer alan pozitif ve kolektif ve talep
sorumlulugunu igerir ve bu haklar, kendi kaderini tayin hakki,
ekonomik ve sosyal gelisme, dogal kaynaklar, kiltlirel mirasa
katilim ve saglikli cevre hakkidir.[1]

Saglikh cevre hakkina gelecek olursak; ¢evre hakki pozitif,
kolektif ve uluslararasi bir sorumluluktur ve bu yaklagimlar bu
hakki ticlincti kusak insan haklarinin bir tiyesi yapmaktadir. 20.
ylzyilin ikinci yarisinda ortaya ¢itkmig ve her insanin saghkl ve
stirdurtlebilir bir ¢evrede yasama hakkina sahip oldugunu ve bu
hakkin korunmasini ve gelistirilmesini saglamanin devletin gérevi
oldugunu kabul etmektedir. Bu hak, saglkli ve giivenli bir cevre,
temiz hava, su ve sirdurtlebilir bir ekosistemi igerir ve cevre
hakkinin korunmasi sosyal, ekonomik ve c¢evresel faktorleri
dikkate alan biitlinciil bir yaklagimi gerektirir. Cevre hakkinin
altinda yatan temel ilke, nesiller arasi esitliktir. Nesiller arasi
esitlik ilkesi, ¢evrenin tiim insanhigin ortak mirasi oldugu
anlamina gelir ve gelecek kusaklarin yararina ¢evreyi korumanin
simdiki kugaklarin gorevi oldugunu hatirlatir. Dolayisiyla bu ilke,
bu hakki son derece 6énemli kilmaktadir.[2]

Yazimda bu hakki secmemin temel nedeni, mithendislerin
cevreyi koruma konusunda ¢ok 6nemli sorumluluklar: olmasidir.
Ozellikle kimya miihendisleri, fabrikalarinda sirketlerinin cevre
politikalarindan sorumludur ve bir mithendis ve daha da énemlisi
bir insan olarak gevre hakki ve bu hakkin uygulanmasi icin
gereklilikler konusunda bilinmesi gereken bazi temel dnemler
vardir.

Oncelikle tim insanlarin saghkh bir cevrede yasama hakki
oldugu gibi cevreyi koruma ytkiimliligi de vardir. Clinkd saglikl
cevre hakki sadece simdiki neslin hakk:r degil, gelecek nesillerin
de hakkidir ve bu nedenle bu hak diinya icin ¢ok 6nemli ve
gereklidir. Bu nedenle de hikimetlerin, sirketlerin ve sivil
toplum kuruluglarmin 6nlem almasi gerekmektedir. Ornegin
fabrikalarin ekosistem ve devami i¢in hava, su ve toprakla ilgili
zararh fabrika atiklarina karsi onlem alma gibi sorumluluklar
vardir. Cinkii bu neslin bu ekosisteme ihtiyact oldugu gibi,
gelecek nesillerin de buna ihtiyaci olacak. Ayrica yenilenebilir ve
geri dontstirilebilir Griinlerin tretilmesi ve zararl atiklarin
o6nlenmesi de bir mithendis olarak ¢evre hakkina énemli bir katki
saglayacaktir.

Bu hakkin kullanilabilmesi icin gerekli olan bazi unsurlar
vardir ve cevre hakkinin gerceklesmesi icin gerekli olan en
o6nemli unsurlardan biri de insanlarin cevre hakkinin bilincinde
olmalaridir. 21. ylzyilda cevre koruma, ekonomik cikarlarin
ontine gecmistir ve yerli halklarin ve yerel topluluklarin haklari,
kaynak ¢ikarma ve gelistirme projelerinin sitirdiirtilmesinde ihlal
edilmistir. Bu durumu 6nlemek icin halk, bu haklar konusunda
bilgilendirilmeli ve bu hakka ulasabilmeleri ve sahip olabilmeleri
icin yetkililer tarafindan gerekli destek saglanmahldir. Burada
avukatlara da yerli halkin haklarini savunma konusunda biiyiik
sorumluluklar veriliyor.

Son olarak sunu eklemeliyim ki, cevre hakki ayn1 zamanda
yerli halkin ekonomik haklarini da kapsamaktadir bir diger
deyigle gecimlerini bu ekosistemden saglayan bircok insan
bulunmaktadir. Cevre ile yerel halk arasinda temel bir iligki vardir
ve bu iliski ¢cevrenin saghg ile gelismekte veya gerilemektedir,
bagka bir deyisle cevre saghg: ile bu kisiler arasinda dogru
orantili bir iligki vardir. Bu nedenle, cevresel karar alma
streclerinde bu toplumlara da damsilmali ve haklarina saygi
gosterilmelidir. Tim nesillerin diinyaya ihtiyaci var, dolayisiyla
cevre haklar1 ayni zamanda insanhgin ve gelecegin haklaridir.

KAYNAKGCA:
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[2] Demirci, $. (2019). Gevre Hakki Hangi Canliya Haktir ve Kimin Odevidir?. Kastamonu iletigim
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“Environmental Rights" is an area of legal rights that enables
people to access a healthy environment and helps to ensure its
monitoring. What is the right to a healthy environment and how
is it enforced from a legal perspective?

Firstly, I would like to start with the classification of rights.
The classification of rights was first made by Czech Professor
Karel Vasak in the late 1970s, and was divided into three
categories and classified into three generations.

The first classification is negativity (first generation) and
positivity (second and third generations) while the second
classification is individuality (first and second generations) and
collectivity (third generation), and the third classification is
nationalism (first and second generations) and internationalism
(third generation). According to Vasak's categorization, the first
generation relates to negative rights, covering civil and political
liberties such as the right to life, freedom of thought and
expression, petition rights, property rights, and the right to vote
and to be elected. The second generation assumes positive
action by the state and includes social, economic, and cultural
rights such as the right to work, trade union rights, social
security, healthcare, free education, and housing. The third
generation includes positive and collective rights that go beyond
the nation-state and entail responsibility for demands. These
rights include the right to self-determination, economic and
social development, natural resources, participation in cultural
heritage, and the right to a healthy environment.

Regarding the right to a healthy environment; the right to the
environment is a positive, collective, and international
responsibility, and these approaches make this right a member
of the third generation of human rights. It emerged in the
second half of the 20th century and recognizes that every person
has the right to live in a healthy and sustainable environment,
and that the state has to protect and develop this right. This
right includes a healthy and safe environment, clean air and
water, and a sustainable ecosystem. Protecting the right to the
environment requires a comprehensive approach that takes into
account social, economic, and environmental factors. The
underlying principle of the right to the environment is
intergenerational equity. The principle of intergenerational
equity means that the environment is a common heritage of all
humanity and reminds us that it is the responsibility of the
present generation to protect the environment for the benefit of
future generations. Therefore, this principle makes this right
highly crucial.

The reason I chose this topic in my writing is that engineers
have great responsibility for the protection of the environment.
Especially, chemical engineers are responsible for the
environmental policies of companies, and not only as engineers
but also as human beings there are some fundamental cautions
they must learn in order to apply environmental rights.

To start with, all of the humanity is responsible for the
protection of the environment as much as they have the right to
live in a healthy one. The reason behind this is that
environmental right does not only belong to this generation but
also the next. Therefore, this right is necessary and significant.
Furthermore, governments, corporations, and NGOs should take
caution. For example, factories have responsibilities for the
ecosystem and its continuation, such as taking precautions
against harmful factory wastes released into the air, water, and
soil. Just as this generation needs this ecosystem, future
generations will also need it. In addition, the production of
renewable and recyclable products and the prevention of
harmful wastes will also make an important contribution to the
environmental right of an engineer.

There are some elements for this right to be used and one of
the most important elements in order to realize this is the
awareness of the people. 21st century has made economic
interests more of a priority than environmental protection and
the rights of local people and societies have been violated during
mining and development projects. In order to prevent this
situation, the public should be informed about these rights and
the necessary support should be provided by the authorities to
enable them to access and enjoy this right. Moreover, attorneys
have a great responsibility to advocate and defend the rights of
local people.

To conclude I must add that, environmental rights also
include the economic rights of local people since many people
make their living from this ecosystem. To be exact, there is a
fundamental relationship between the environment and local
people. Hence, this relationship is developing or declining
depending on the health of the environment. In other words,
there is a direct relationship between environmental health and
the people. Therefore, in environmental decision-making
processes, communities should also be consulted, and their
rights should be respected. All generations need the world, so
environmental rights are also the rights of humanity and the
future.

RESOURCES:
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