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EDITOR NOTU

Genel Yayin Yénetmeni / Editor-in-Chef
irem COSKUN

Degerli okuyucular;

Yayimlanmaya basladigi ilk giinden beri onlarca insanin emegi gecen, tilkemizin iki dilde yayim
yapan ilk dergisi CARBONO6 ii¢ yasinda! Degerli okuyucularimizin, Kimya Mthendisleri Odasinin ve
ekip arkadaglarimizin destegiyle ti¢ yilimizi doldurmus bulunmaktayiz. Bugiinlere gelmemizde emegi
gecen herkese tesekkiir etmeyi bir borg biliriz. Bu yeni sayimizda yazarlarimiz proses giivenligi
konusunu incelediler. Farkli proses giivenligi yontemlerini is saghig1 ve giivenligi acisindan ele aldilar.

Cumhuriyet, bliytik 6nder Mustafa Kemal Atatiirk 6nderliginde tam ytiz yil 6nce 29 Ekim 1923
tarihinde ilan edildi. Bugiin, Cumhuriyetimizin yliziinci yilina ulagmanin gururunu yasiyor,
ulusumuzun birlik ve beraberlik i¢inde nice ytizyillara yiriiyecegi inancini tagtyoruz.

Cumbhuriyet Bayrami, milletimizin bagimsizhk miicadelesinin simgesidir. Milletimiz stiklal
Harbi'nde gosterdigi kahramanlikla diinyada ozgilrlik ve bagimsizlik miicadelesinin bir 6rnegi
olmustur. Yz yil o6nce Atatirkin onderliginde kurulan Cumbhuriyet, ¢agdas diinyanin isiginda
ilerlemis, egitimden sagliga, sanattan bilime her alanda biiyiik adimlar atmustir.

Bugiin Cumhuriyetimizin yiiziinct yilim1 cosku ve gurur i¢inde kutluyoruz. Bu kutlu yiriytiste,
gecmisten gelen mirast daha da ileri tagima kararliigimizi yineleyerek bilimin ve teknolojinin 15181inda
daha c¢agdas, daha adil bir Tirkiye igin var giicimizle calisacagimizi bir kez daha ilan ediyoruz.
Cumbhuriyet ¢marini gelecek nesillere aktarmanin gorev ve sorumlulugunun bilincinde olarak
medeniyet yolunda ilerlemenin azim ve heyecanini i¢imizde tasiyoruz.

Cumhuriyet Bayramu, birlik ve beraberligimizin, milli degerlerimize olan baglihgimizin bir ifadesidir.
Gelecek nesillere daha gitizel bir tilke birakma sorumlulugumuzun bilinciyle Cumhuriyetimizi sonsuza
dek yasatmak i¢in birlikte omuz omuza miicadele edecegiz. Bu anlamli giin vesilesiyle basta Gazi
Mustafa Kemal Atatiirk ve silah arkadaglar: olmak tizere tim sehitlerimizi rahmet ve minnetle aniyor,
gazilerimize siikkranlarimizi sunuyoruz.

Cumbhuriyetimizin yiziinci yili kutlu olsun!

CARBONOG6 3 YASINDA!
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EDITOR’S NOTE

Editér / Editor
Ali Baran ARIBAN

Dear Readers;

CARBONOSG, our country's first bilingual magazine, to which dozens of people have contributed since
the first day it was published, is three years old! We have completed three years with the support of
our valuable readers, the Chamber of Chemical Engineers and our teammates. We owe it to everyone
who contributed to our success today. In this new issue, our authors examined the topic of process
safety. They discussed different process safety methods in terms of occupational health and safety.

The Republic was declared exactly one hundred years ago on October 29, 1923, under the leadership
of the great leader Mustafa Kemal Atatiirk. Today, we are proud to have reached the centenary of our
Republic and we believe that our nation will continue for many centuries in unity and solidarity.

Republic Day is the symbol of our nation's struggle for independence. Our nation has become an
example of the effort for freedom and independence in the world with the heroism it showed in the
War of Independence. The Republic, founded a hundred years ago under the leadership of Atatiirk,
has progressed in the light of the modern world and taken great steps in every field from education to
health, from art to science.

Today, we celebrate the centenary of our Republic with enthusiasm and pride. In this blessed march,
we reiterate our determination to carry forward the legacy of the past and declare once again that we
will work with all our strength for a more modern, fairer Turkey in the light of science and technology.
We have the determination and excitement of progressing on the path of civilization, being aware of
the responsibility of passing on the plane tree of the Republic to future generations.

Republic Day is an expression of our unity and solidarity and our commitment to our national values.
Aware of our responsibility to leave a more beautiful country to future generations, we will fight
shoulder to shoulder to keep our Republic alive forever. On this meaningful day, we commemorate all
our martyrs, especially Gazi Mustafa Kemal Atatiirk and his comrades, with mercy and gratitude, and
express our gratitude to our veterans.

Happy centenary of our Republic!

CARBONOG6 IS 3 YEARS OLD!
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I§ SAGLIGI VE GUVENLIGINE FARKLI BIR BAKIS:

I§LEVSEL GUVENLIK VE GUVENLIK DONANIMLI SISTEMLER

DOGUKAN DEMIR - ANKARA UNIVERSITESI 2.SINIF OGRENCISI

Hayatimizin her alaninda giivenlik ve emniyete ihtiya¢ duyariz. Arabalarda hava yastig1 olmasi ve evlerimizde yangin
dedektorlerinin bulunmast bu duruma verilebilecek gilizel orneklerdendir. Diinyada givenlik ihtiyaci glinden giline
artmaktadir ve buna bagh olarak da giivenlikle alakali teknolojiler her gegen giin gelismeye devam etmektedir. Glivenligin
endustrideki yeri nedir diye sordugumuzda aklimiza gelen ilk kavram is sagligi ve givenligi olur. Peki is saghg ve
givenligi nedir ve neden sanayideki 6énemi bu kadar fazladir?

En basit tanimiyla; is sagligi ve giivenligi, insanlarin is yerindeki saghgi, giivenligi ve refahi ile ilgilenen multidisipliner
bir alandir [1]. Bir is saghgr ve glivenligi programinin hedefi, giivenli ve saglikli bir ig ortaminin olusturulmasidir.
Uluslararast Gahigma Orgiitii'niin (ILO) verilerine gore diinyada her giin i kazalarina bagh 3000 6limlii olay meydana
gelmektedir. Bu olaylarin tgte ikisi saglikli olmayan i kosullar1 ve giivenli olmayan davraniglardan kaynaklanmaktadir [2].
is saghg ve giivenligi yalnizca cahisanlari kapsamaz. isletmelerin verimliligi, tiretimin siirekli olmasi ve isletmenin
devamlilig igin is saglhigi ve giivenligi cok 6nemli bir kavramdir.

Yazimin en baginda bahsettigim gibi teknoloji gelistikce ve giivenlik ihtiyaci arttik¢a daha yenilikgi fikirlere ve buna
bagl olarak daha yenilik¢i malzemelere ihtiya¢ duyulur. Bunlara 6érnek vermek gerekirse “Safety Instrumented System
(SIS)” adini verdigimiz cagdas teknolojiyi tanimlayarak baglayabiliriz. Proseste tehlikeli bir durum tespit edildiginde
kimyasal, ntkleer, elektrik sistemi veya bir kismini kapatan ayrica koruma katmani saglayan ve buna gore tasarlanmis
donanim ve yazilim kontrolleri setidir. [3] Ancak SIS sistemi tek basina bir sistem degildir. SIS sistemiyle beraber
“ALARP” VE “SIL” diye ifade ettigimiz iki tane daha kavram karsimiza ¢ikar.

Bu ¢ tane kavrami detayli olarak incelemeden 6nce bunlarin genelini kapsayan proses giivenliginin yap: tagi olarak
adlandirabilecegimiz ve bizim gibi mithendisler i¢in ¢ok 6nemli olan fonksiyonel (islevsel) giivenlik adini verdigimiz
givenlik standardini tanimlayalim. Fonksiyonel (islevsel) giivenlik ciddi sonuglara yol agan tehlikeli arizalarin
tanimlanmasini ve ardindan her ariza i¢cin maksimum tolere edilebilir seviyelerin belirlenmesine denir [5]. Fonksiyonel
givenligin amaci caligan bir sistemi korumaktir. Giivenlik donaniml sistemlerin (SIS) amaci proseste meydana
gelebilecek riski azaltmaktir, boylece proses tolere edilebilir seviyede (ALARP) tehlikeli olacaktir. SIS bunu istenmeyen
kazalarin frekansini azaltarak saglar. SIS tarafindan saglanabilen risk azaltma miktar1 onun Glivenlik Bitiinlik Seviyesi
(SIL) ile belirtilir. SIL giivenlikle ilgili sistemin talep aninda hata olasiig1 araligini gésterir. SIS tehlikeli olay: algilar ve
prosesin giivenli durumda kalmasini saglamak i¢in harekete gegerek istenmeyen olaylarin olugmasini engeller. Biraz
daha detaya girersek Giivenlik Biitiinliik Derecesi (SIL) degeri aslinda bir olasiik degeridir, Giivenlik Olgiimleme
Sisteminin (SIS) bittinliginin (givenilirliginin) istatistiksel olarak ifade edilmesinde kullanilan bir parametredir [4]. Ve
sunu unutmamaliy1z ki SIS kesinlikle temel proses sisteminin bir pargas: degildir. Temel proses sisteminden farkl ikincil
bir koruma sistemidir.
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Olaya farkl bir yoniinden bakarsak “Giivenlik artarsa

maliyet de artmaz mi?” tarzi bir soru akliniza gelebilir. vals Sf e
Clnkd belirttigim gibi SIS, ALARP, SIL gibi giivenlik 4
standartlar1 temel proses sisteminden ayridir ve ayrica Safety Instrumented System
bir maliyet gerektirir. Giivenlik ve maliyeti en optimum
kosulda tutmak igin ALARP grafigi dedigimiz Sekil 1'de
gosterilen sema kullanilir . Kisaca aciklamak gerekirse f== ocems Control Systam
risk ne kadar az olursa maliyet de o kadar ytiksek olur. B Do
Risk ne kadar fazla olursa maliyet de o kadar az olur. -
Ayrica risk artarsa riskin siddeti de ayni dogrultuda Risk
artar. Hem maliyetin kargilanabilir diizeyde olmasi hem AL
de risk seviyesinin optimum seviyede olmasi icin proses
mﬁhendisle'rvi' ALARP graﬁgi denilen semayl kul‘la.mr. Risk, Koruma Seviyeleri ve SIS iligkisi Hakkinda
ALARP grafiginde yukar1 dogru ¢ikilmasi risk siddetini ve Bir Grafik [9]
diizeyini arttirir ve acilen onlem alinmasini gerektirir.
Grafikte agag inilmesi kabul edilebilir risk seviyesidir ve
ilave 6nlemlere gerek duymaz ancak bu sefer de maliyet
fazlalagir. O vylizden proseslerde ALARP dizeyinin
secilmesi igletmeler i¢in en mantikli se¢im olur.

Alarms

ikinci olarak giivenlik ve maliyet arasindaki iligkiyi aciklamak icin SIL seviyelerini agiklayarak baslayabiliriz. Oncelikle
SIL ne demektir? SIL dedigimiz kavram SIF (Safety Instrumented Function) dedigimiz kavramla birlesiktir. SIF herhangi
bir islem sirasinda olusabilecek tehlikeli bir durumun algilanmasi ve durumun engellenmesi fonksiyonudur. SIF
fonksiyonu belirli bir iglemi kontrol eder. SIF fonksiyonlarinin timi SIS sistemini olusturur. SIL 1, SIL 2, SIL 3 ve SIL 4
olarak 4 tane SIL diizeyi vardir. SIL seviyesi ytikseldik¢e sistemin ariza yapma olasilig1 azalir, sistem performans: ytikselir
ve risk azaltma faktori artar. Bununla beraber SIL seviyesi ytlikseldik¢e sistemin bakim masraflar: ve maliyeti artar ayrica
sistem daha kompleks bir yapida olur. Ornek vermek gerekirse SIL degeri 1 olan SIS'de ekonomik risk oldukga diistiktiir
ve %10 hata riski igeren SIS kabul edilebilir bir degerdir. %10 hata riski dedigimiz sey ise her 10 defada 1 adet tahmin
edilen 1 adet hatanin mevcut olmasidir [4]. Ancak bazi olaylar vardir ki bu kadar ytiksek bir hata diizeyi kabul edilemez
bundan dolay1r o SIS'deki SIL seviyesinin 2 veya 3 olmasi gerekmektedir. Bu SIL seviyelerinin tayin edilmesi i¢in de
prosesteki miihendislerin dogru bir gsekilde SIS i anlayip ona gore bir SIL degeri belirlemesi gerekmektedir. Sonug olarak
bu degerlerin belirlenmesi is saglig1 ve giivenligi ile ilgili oldugu i¢in verilen her tiirlii karar hayati 6neme sahiptir.

Son olarak fonksiyonel giivenlik kapsamina giren ve dolayisiyla yazimizda belirttigimiz diger kavramlarla da iligkili olan
LOPA'dan (Layer Of Protection Analysis) bahsedecegim. Tiirk¢e anlam olarak koruma katmanlari analizi olarak
cevirebilecegimiz ve mantik olarak da en basta dedigimiz kavramlar: aciklayan bir analizdir. LOPA analizi kimyasal
proseslerde katman teknigiyle riskleri analiz edip sistemi olasi tehlikelerden koruma amaciyla kullanilan bir analizdir [6]
[7]. Farkli koruma katmanlariyla prosesin giivenligini saglarken iiretimin devamliligini da saglamaya yardimci olur.

Reactor |

REALPARS

SIS Kavraminin Agiklandigi Bir Sema. Ayrica SIS’ in Temel Proses Sisteminden Ayr1 ikincil Bir
Sistem Oldugunu Gosteriyor. [9]




Sonug olarak biitin bu anlattigimiz sistemler ve kavramlar 6ncelikli olarak can saghigini korumaya, ikincil olarak
prosesi ve proses ekipmanlarini korumaya, iretimin devamlihigini saglamaya yonelik olarak kullanilan sistemlerdir.
Elbette “0” risk diye bir sey yoktur. Giinliikk hayatimizda yaptigimiz yiirimek gibi ¢ok basit bir iste bile belli bir risk vardir.
Yirirken dismemek icin yere saglam basariz, taban yeri daha ¢ok kavrayan ayakkabilar giyeriz. Aslinda fark etmeden
bir risk analizi yapariz ve buna gore de bir 6nlem aliriz. Aslinda fabrikalardaki proseslerde risk analizi yapilirken bu basit
mantik caligir. Is saghgi ve giivenligini yani islevsel giivenligi saglamak icin maliyet ve risk d{izeyi arasindaki optimum
nokta yani ALARP noktasi secilir buna goére SIS ve SIS'e bagh olarak da SIL diizeyi secilir. Risk analizindeki ana amag
sistemde olusabilecek tehlikeli durumlar: sistematik bir gekilde tespit etmek ve riskleri kabul edilebilecek seviyeye
¢cekmektir. Bu risk analizi cercevesinde ise olusabilecek her tehlike i¢in fonksiyonel givenlige gerek olup olmadigi
sorgulanir. Eger gerek varsa yukarda belirttigim adimlar uygulanir. Hem ekipman ve sistemin korunmasini hem de can
sagliginin korunmasina yardimei bu sistemler umariz hem Tiirkiye’de hem de diinyada daha da yaygin bir hale gelir.
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A DIFFERENT PERSPECTIVE ON OCCUPATIONAL HEALTH AND
SAFETY:

FUNCTIONAL SAFETY AND SAFETY INSTRUMENTED SYSTEMS

DOGUKAN DEMIR - ANKARA UNIVERSITY 2ND YEAR STUDENT

Safety and security are essential in all aspects of our lives. Examples such as having airbags in cars and fire detectors
in our homes are good illustrations of this need. The need for security is increasing day by day globally, leading to the
continuous development of security-related technologies. When we think about the place of safety in industry, the first
concept that comes to mind is occupational health and safety. So, what is occupational health and safety, and why is its
importance in industry so significant?

In its simplest definition, occupational health and safety is a multidisciplinary field concerned with the health, safety
and well-being of people in the workplace [1]. The goal of an occupational health and safety program is to create a safe
and healthy work environment. According to data from the International Labor Organization (ILO), there are
approximately 3,000 fatal accidents at work worldwide every day. Two-thirds of these incidents are due to unhealthy
working conditions and unsafe behaviors [2]. Occupational health and safety do not only encompass employees. It is a
crucial concept for the productivity of businesses, the continuity of production and the sustainability of the business.

As technology advances and the need for security increases, there is a growing demand for innovative ideas and,
consequently, innovative materials. To give an example, we can start by describing contemporary technology called
"Safety Instrumented System (SIS)". When a hazardous situation is detected in a process, it is a hardware and software
control set that shuts down or partially shuts down chemical, nuclear, electrical systems or provides a protective layer
accordingly [3]. However, the SIS system is not a standalone system. Along with the SIS system, we encounter two more
concepts, namely "ALARP" and "SIL".

Before examining these three concepts in detail, let's define the safety standard that covers them all, which we call
functional safety, a term of significant importance for engineers like us. Functional safety refers to the identification of
hazardous faults that may lead to serious consequences, followed by the determination of maximum tolerable levels for
each fault [5]. The purpose of functional safety is to protect a working system. The aim of safety instrumented systems
(SIS) is to reduce the risk that may occur in the process, thus making the process tolerable at an ALARP level. SIS
achieves this by reducing the frequency of unwanted accidents. The amount of risk reduction provided by the SIS is
indicated by its Safety Integrity Level (SIL). The SIL indicates the probability range of failure of the safety-related system
at the time of demand. The SIS detects hazardous events and takes action to prevent unwanted events from occurring
to maintain the process in a safe condition. To go into more detail, the Safety Integrity Level (SIL) value is a probability
value used to express the integrity (reliability) of the Safety Measurement System (SIS) statistically [4]. And we must not
forget that the SIS is not part of the basic process system. It is a secondary protection system different from the basic
process system.
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Figure 1: ALARP Scheme [8]




Looking at the issue from a different perspective, you
might ask, "Doesn't increasing safety also increase vals Sf e
costs?" Because, as I mentioned, safety standards such 4
as SIS, ALARP, and SIL are separate from the basic Safety Instrumented System .
process system and also require a cost. To keep safety
and costs at the most optimum level, we use a diagram
called the ALARP graph shown in Figure 1. Briefly, the Fii Focems Control System
higher the risk, the lower the cost. Also, as the risk D basici
increases, the severity of the risk increases. For both o
costs to be at an affordable level and for the risk level to Risk
be at the optimum level, process engineers use the REEAERS
ALARP graph. Climbing upwards on the ALARP graph

increases the severity and level of risk, requiring urgent Figure 2: Graph About the Relationship Between

action. Goigg down on the graph re':presen’tsj an Risk, Protection Levels, and SIS [9]
acceptable risk level and does not require additional

measures, but in this case, the cost also increases.
Therefore, selecting the ALARP level in processes is the
most logical choice for companies.

Alarms

Secondly, to explain the relationship between safety and cost, we can start by explaining the SIL levels. First of all,
what does SIL mean? The concept we call SIL is combined with the concept we call SIF (Safety Instrumented Function).
SIF is the function of detecting and preventing a hazardous situation that may occur during any process. The SIF
controls a specific process. All SIF functions constitute the SIS system. There are four SIL levels: SIL 1, SIL 2, SIL 3, and
SIL 4. As the SIL level increases, the probability of system failure decreases, the system performance improves and the
risk reduction factor increases. However, as the SIL level increases, the maintenance costs and the cost of the system
also increase and the system becomes more complex. For example, in an SIS with a SIL value of 1, the economic risk is
quite low and an SIS with a 10% error risk is an acceptable value. What we mean by a 10% error risk is that there is one
predicted error in every ten trials [4]. However, there are some incidents where such a high level of error is
unacceptable, so the SIL level of that SIS must be 2 or 3. For the determination of these SIL levels, process engineers
need to understand the SIS correctly and determine an SIL value accordingly. Ultimately, since these values are related
to occupational health and safety, any decision made is of vital importance.

Finally, I will talk about LOPA (Layer of Protection Analysis), which falls within the scope of functional safety and is
therefore related to the other concepts mentioned in our article. LOPA is an analysis that can be translated as a layer of
protection analysis and is a logic that explains the concepts we mentioned at the beginning. LOPA analyzes risks with
the layering technique in chemical processes and helps ensure the safety of the process while ensuring the continuity of
production [6] [7].

Safety Instrumented System Basic Process Control System

Reactor |

REALPARS

Figure 3: Diagram Explaining the Concept of SIS [9]




In conclusion, all these systems and concepts I have mentioned are primarily used to protect human health,
secondarily to protect processes and process equipment, and to ensure the continuity of production. Of course, there is
no such thing as a "0" risk. Even in a very simple task like walking, there is a certain risk. When walking, we step firmly
on the ground and wear shoes that grip the ground more. In fact, we unconsciously conduct a risk analysis and take
precautions accordingly. Actually, this simple logic works when analyzing risks in factories. In order to ensure
occupational health and safety, or functional safety, the optimal point between cost and risk level, namely the ALARP
point, is selected and accordingly, the SIS and SIL levels are selected. The main aim of risk analysis is to systematically
identify hazardous situations in the system and reduce risks to an acceptable level. Within the framework of this risk
analysis, it is questioned whether functional safety is required for every potential hazard. If necessary, the steps I
mentioned above are applied. These systems, which help protect both equipment and systems and human health, are
hoped to become more widespread both in Turkey and worldwide.
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Figure 4: Diagram Explaining the Concept of Layers Of Protection Analysis (LOPA) [10]
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Ortaokuldan itibaren “hayatimizda kimya”
ctimlesini duyuyoruz! Kimya bilimini ve kimyasallari
basta endustri olmak tizere hayatimizda birgok
alanda kullaniyoruz. Kimyasal maddeler her ne
kadar hayatimizi kolaylagtirtyor olsa da bu
maddelerin uygunsuz kullanimlar1 ve yayilimlari
insan ve c¢evre icin oldukga tehlikeli sonuclara
neden olabilmektedir. Toksik, yanici vb. endistriyel
kimyasallar; dretim, depolama, tagima veya imha
agamalarinda  tehdit olusturabilmektedir. [1]
Giuntimiz endistriyel ortamlarinda, kimyasal siireg
givenligi, calisanlarin/insanlarin ve ¢evrenin
givenligini saglamak adma kritik bir rol
oynamaktadir. Bu alandaki en iyi uygulamalar,
tehlikelerin etkili bir sekilde yonetilmesini ve
enddstriyel tesislerde giivenli bir ¢alima ortaminin
strdirilmesini amacglamaktadir.

Kimyasal stire¢ giivenligi, tehlikeli kimyasal
maddelerin givenli bir sekilde depolanmasi ve
islenmesini igerir. Kullanilan kimyasal maddelerin
“Malzeme Giivenlik Bilgi Formlar1” (MSDS) dikkate
alinmast ve kullanicilar tarafindan da bilinmesi
onemlidir. Bu sayede giivenli bir depolama
saglanabilir. Depolama matrisleri kimyasallar icin
bliytik bir 6nem arz eder. Bu, 6zel depolama
tesisleri ve igleme ekipmanlarinin tasariminda
givenlik  standartlarinin  dikkate  almmasini
gerektirir. Her kimyasal stliregte potansiyel riskler
degerlendirilmelidir. Bu, islemlerin analiz edilmesi,
olas1 tehlikelerin belirlenmesi ve etkin bir risk
yonetim planinin olusturulmasini icerir. Depolama
matrislerinin olusturulmasinda da yapilan risk
degerlendirilmeleri kullanilir ve buna goére uygun
sartlar saglanir. Yan yana getirilemeyecek patlama
vb. risk olusturan kimyasallar farkli alanlarda
depolanarak olast bir patlamanin/yanginin vb.
durumlarin 6ntine gecilmis olur.

TEHLIKELI MADDE DEPOLAMA MATRISI
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Sekil 1) Tehlikeli Madde Depolama Matrisi [2]

Calisanlarin giivenli bir sekilde calismalarini saglamak
icin dtzenli giivenlik egitimleri onemlidir.
Bilinclendirme, tehlikelerden kacinma ve glvenli is
uygulamalar1 konusunda c¢alisanlarin  farkindaligini
artirabilir. Kimyasal sireclerdeki acil durumlar igin
hazirlikli olmak kritik Oneme sahiptir. Acil durum
planlari, tesis icindeki herkesin giivenli bir sekilde tahliye
edilmesini ve miidahale ekiplerinin hizli bir sekilde
harekete gecmesini saglar. Yetkililerce diizenlenen
tatbikatlar olasi acil durumlarda tahliyeleri daha giivenli
hale getirir. Dinyamizin daha sirdirtlebilir bir yer
olmas! icin kimyasal stireclerin cevresel etkileri de
dikkate alinmalidir. Atiklarin yonetimi ve cevresel
surdirilebilirlik  stratejileri, endistriyel tesislerin
cevresel etkilerini en aza indirmeye yardimci olabilir.
“Atik Yonetim Yonetmeligine” [3] gore atiklarin bertaraf
edilene kadarki siirecleri kimyasallarin 6zelliklerine gore
sekillendirilir.

Kimyasal bir kaza: Bhopal Trajedisi

Son derece zehirli bir gaz olan Metil izosiyanat
(MIC), 3 Aralik 1984 giinii Hindistan'in Bhopal sehrindeki
bir tarimsal ilag fabrikasindan atmosfere salinmisti. Olen
insan sayist kesin olarak asla bilinemedi, ancak,
tahminler 2.000 - 4.000 ve 100.000 ‘ den fazla insanin da
yaralandigrydi. Bhopal bir reaktif kimya kazasiydi. MIC,
su ile egzotermik olarak reaksiyona girer. Bir MIC
depolama tankinin icine su karigsmisti ve meydana gelen
reaksiyon sonucu acifa c¢ikan 1s1 ve basing, tankin,
emniyet ventilini actirmigti. Emniyet sistemleri,
“Degisiklik ~ Yonetimi  “disiplini cercevesinde bir
degerlendirmeye tabi tutulmaksizin devre dist birakilmig
ya da olusan gaz cikisi ile bag edecek durumda degildi.
Son derece zehirli olan, yaklagik 40 ton MIC, ¢evrede
yasayanlarin tizerine yayilarak on binlerce kisinin maruz
kalmasina neden olmustur [4].

Sekil 2) 1. MIC Depolama tanki 2.MIC'in serbest birakildig: yer
3. Sodyum Hidroksit yikayici aninda caligmiyordu)
4.Kontrol odasinin gértintiisti [4]

Kimyasal stire¢ guvenligi, endistriyel tesislerin
surdirilebilirligi ve toplum saghg: icin kritik bir
unsurdur. En iyi uygulamalarin benimsenmesi,
tehlikelerin etkili bir sekilde yonetilmesini ve giivenli bir
calisma ortammin sirdirilmesini saglayarak hem
iscilerin hem de ¢evrenin korunmasina katkida bulunur.
Stireci iyi yonetmek bizlerin elinde.
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From middle school onwards, we hear the
phrase "chemistry in our lives"! We use the science
of chemistry and chemicals in many areas of our
lives, especially in industry. Although chemical
substances make our lives easier, inappropriate use
and dispersal of these substances can lead to
highly dangerous consequences for both humans
and the environment. Toxic, flammable, etc.,
industrial chemicals can pose a threat during
production, storage, transportation, or disposal
stages [1]. In today's industrial environments,
chemical process safety plays a critical role in
ensuring the safety of workers and the
environment. The best practices in this field aim to
effectively manage hazards and maintain a safe
working environment in industrial facilities.

Chemical process safety involves the safe
storage and handling of hazardous chemicals. It is
important to consider Material Safety Data Sheets
(MSDS) for the chemicals used and for users to be
aware of them. This ensures safe storage. Storage
matrices are crucial for chemicals. This requires
safety standards to be considered in the design of
special storage facilities and processing equipment.
Potential risks should be assessed in every
chemical process. This includes analyzing
processes, identifying potential hazards and
creating an effective risk management plan. Risk
assessments made in the creation of storage
matrices are used and appropriate conditions are
provided accordingly. Chemicals that pose a risk of
explosion, etc., cannot be stored side by side.
Storing them in different areas prevents possible
threats including explosions and fires.

HAZARDOUS MATERIAL STORAGE MATRIX
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+ Can be storad together. - = be stored logather.
O Thay can be stored logether provided that salety precautions aro taken

Figure 1: Hazardous Substance Storage Matrix [2]

Ensuring regular safety training is crucial to enable
employees to work safely. Employees' awareness of
avoiding hazards and applying safe work practices can
be increased that way. Being prepared for emergencies
in chemical processes is of critical importance.
Emergency plans ensure the safe evacuation of everyone
in the facility and prompt action by intervention teams.
Drills organized by authorities make evacuations safer in
potential emergencies. Considering the environmental
impacts of chemical processes is essential for making
our world more sustainable. Waste management and
environmental sustainability strategies can help
industrial facilities minimize their environmental
hazards. The processes from waste generation to
disposal are shaped according to the properties of
chemicals in line with the "Waste Management
Regulation” [3].

A Chemical Accident: The Bhopal Tragedy

Methyl Isocyanate (MIC), an extremely toxic gas,
was released into the atmosphere from an agricultural
pesticide factory in the city of Bhopal, India, on
December 3, 1984. There happened a reactive chemical
accident. The exact number of deaths was never known,
but estimates ranged from 2,000 to over 4,000, with
more than 100,000 people injured. MIC reacts
exothermically with water. Water had entered a MIC
storage tank and the resulting reaction released heat
and pressure, causing the tank's safety vent to open.
Safety systems had been disabled or were not equipped
to deal with the gas release without undergoing an
assessment under the discipline of "Change
Management". Approximately 40 tons of highly toxic
MIC spread over the surrounding area, exposing tens of
thousands of people [4].

Figure 2: 1. MIC Storage Tank 2. Location of MIC Release
3. Sodium Hydroxide Scrubber (not functioning at the time of
the incident) 4. View of the Control Room [4]

In conclusion, chemical process safety is a critical
element for the sustainability of industrial facilities and
public health. Embracing best practices contributes to
the protection of both the workers and the environment
by effectively managing hazards and maintaining a safe
working environment. Managing the process well is
within our control.
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KIMYASAL PROSESLERDE
BUHAR PATLATMALARI VE ATEX

Kimyasal enddistrisi hayatimizda ¢ok biiytik bir role sahiptir. Petrokimya sektorti, boya sektort ve gida sektori
buna verebilecegimiz 6rnekler arasindadir. Yalmizca ara triin olarak degil ham madde tiretiminde de rol sahibi
olan bir sanayi dali olarak {ilke ekonomisine katki saglar. Ayrica gelismis tilkelerde kimya endiistrisi ile {ilkenin
gelismislik seviyesi dogru orantiidir. Buna bagh olarak kimyasal endiistrisinin yayginlagmasi ve devamliliginin
saglanmasi hem tilke ekonomisi agisindan hem de insan ve ¢evre saglig1 acisindan ¢ok énemlidir. Her gecen giin
gelisen proses endistrisinde patlama ve kazalarin da olma olasiigr artmaktadir. TMMOB Kimya Miihendisleri
Odas Istanbul Subesinin hazirladigi rapora gore 2020 yilinda yaganan yangin ve patlama kazalarindaki olay sayist
ve kayiplarda 2018 ve 2019 yillarina gore dikkate deger artiglar s6z konusudur. 2019 yilinda yasanan enddstriyel
kaza sayis1 2018 yilina oranla %24 artarken, 2020 yilinda ise bir dnceki yila kiyasla %9 azalma meydana gelmistir.
2019 ve 2020 yillan karsilastirildiginda yasanan olay sayisinda %9 azalma meydana gelmesine ragmen 2018 yilinda
25 olan 6lim sayis1 2019 yilinda 30’a, 2020 yilinda 134’e yikselmistir [1]. Bu istatistikten anlayabilecegimiz tizere
aslinda 6nemli olan kazanin sayis1 degil, sonucunda olan kayiplarimiz ve maddi zararlardir. Bu nedenle yazimin en
basinda dedigim gibi hem endistrilerin devamhiligi hem de insan saghiginin korunmasi igin proseslerin kaza ve
patlamalar1 en aza indirecek gekilde tasarlanmasi ve buna bagli olarak énlemler alinmasi énemlidir.Oncelikle
patlamanin bilimsel agiklamasini yaparak baslayalim.

Patlama, yanma olayinin c¢ok kisa siirede ve belirli sartlarda meydana gelmesi ve sonucunda ¢ok siddetli bir
enerji ortaya ¢ikmasi olarak acgiklanabilir. Cok hizl bir gaz genislemesiyle ve genellikle ¢ok biiyiik bir enerji ortaya
ctkistyla meydana gelen kimyasal reaksiyon veya degisim olarak da tanimlanabilir [2]. Proseslerde buhar
patlamalar ilk olarak fiziksel ve kimyasal patlama olarak ikiye ayrilir. Fiziksel ve kimyasal patlamalar da kendi
iclerinde bircok dala ayrilir. Kimyasal proseslerde buhar patlamalar: hem kimyasal hem de fiziksel sekilde olabilir.
Kimyasal patlama cok fazla dala ayrilirken fiziksel buhar patlamalar: sikistirilmig gaz /buhar patlamasi, RPT (Hizh
Faz Gegisi Patlamasi) ve BLEVE (Kaynayan Sivi Genigleyen Buhar Patlamasi) olarak tice ayrilir.

Bu patlamalarin nasil olustugunu ve olusumunu nasil dnleyebilecegimizi aciklamaya baglamadan 6nce ATEX
(Patlayic1 Atmosferler) kavramu bilinmelidir. ATEX; tiim yanici gazlarin, yanici sivi buharlarinin, yanici sivi sislerinin
ve bulut halinde bulunan yanici tozlarin havada belirli bir konsantrasyonla olusturduklar: patlayic1 atmosferleri
ifade etmektedir [3]. ATEX, patlama riskinin ytliksek oldugu boélgelerin siniflandirilmasi ve buna bagh olarak riskin
yiiksek oldugu bolgelerde daha fazla énlem alinmasi bakimindan énem teskil eder.

Yangin ve patlama olaylarinda gerceklesen reaksiyonlar aynidir ancak patlama olayinda yangindan farkl olarak
reaksiyonun yanict madde kiitlesindeki hizi ¢ok yiiksektir ki bu da ani bir gok dalgas1 yaratarak patlama
olusumunu saglar [4].
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Sekil 1: BLEVE Patlamasinin $ematik Olarak A¢iklanmasi ve Gosterilmesi [6]




BLEVE, basin¢h halde fazla isinmig bir sivinin atmosfere ani salinimi olarak tanimlanmaktadir. Bu ani salinimlar
tanki cevreleyen yanginlardan, korozyonlardan ve tank i¢i asir1 1sinmalardan kaynaklanmaktadir [5]. Basingtan
kaynakl olarak i¢ ¢eper zayiflar ve patlama meydana gelir. Genel olarak bu patlamanin 6rneklerini LPG dedigimiz
sivilagtirllmig petrol gazinin saklanmasi veya tasinmasi sirasinda goririiz. Peki yasandiginda feci sonuglari
olabilecek bu olay1 nasil engelleyebiliriz? Ne tiir 6nlemler alabiliriz?

Ozellikle BLEVE patlamalarindan korunmak igin sabit deliij sistemleri ya da yangin monitér nozullari gibi su
spreyi esasli yangin koruma sistemleri, yangina maruz kalmig tanklar1 yeteri kadar sogutarak mekanik
biittinliiklerini korumalarinda etkin bir rol oynar [7]. Burada devreye giren kavram is saghgi ve giivenligidir. is
saghgr ve giivenligi kurallarma tamamen uyulursa boyle durumlardan minimum kayipla ve hasarla ¢ikmak
mimkiindir. Su piskiirtme sistemlerinin aktif durumda olmasi, fabrikada ¢aligan iscilerin i saghgi ve giivenligi
hakkinda yeterli bilgi birikimine sahip olmasi, dizenli araliklarla makinelerin bakiminin yapilmas: i saghigi ve
glvenligi uygulamalarina érnektir.

ikinci olarak fabrikalarda ve kimyasal proseslerde ¢ok sik karsilagilan buhar kazam patlamalarindan bahsetmek
istiyorum. Gectigimiz yil istanbul'da bir tekstil fabrikasinda ve Sakarya'da bir kereste fabrikasinda gergeklesen
patlamalar buhar kazani patlamalarinin ne kadar tehlikeli olabilecegini bizlere gostermistir. Peki buhar kazani
patlamalar1 neden gergeklesir? Buhar kazam patlamasinin baglica sebepleri kazanin susuz kalmas: ve kazanin
basing seviyesinin ¢ok yiiksek olmasidir. Buhar kazanlari belli basing seviyesinde ¢aligmak tizere tasarlanir. Dogru
¢alisan ve bakimi yapilmig olan bir buhar kazani i¢inde biriken fazla buhari basing tahliye vanasi araciliiyla digari
atar. Ancak bu tahliye vanasmin arizali olmasindan kaynakli patlamalar gerceklesebilir. Buhar kazani
patlamalarinin bir diger yaygin sebebi ise kazanin susuz kalmasidir. Buhar kazaninin icindeki su isitildikga
buharlagir ve boylece su seviyesi azalir. Bu islem su seviye kontrol cihazlariyla kontrol edilir. Su seviyesi minimum
seviyeye gelmeden su beslemesi yapilir. Ancak bazi su kesintisi ve benzeri durumlarda su beslenmesi kesintiye
ugrar ve buna bagh olarak icerdeki su tamamen buharlagir. Bunun sonucunda olusan buhar, kazanin i¢inde ¢ok
yiksek bir basing ve sicaklik olusturur. Su kesintisi sona erip su beslemesi yeniden basladiginda buhar kazaninin
icindeki yiiksek basing ve sicakliktan dolayr buhar kazani bir bomba misali patlar. Bu durum hem tesise maddi
olarak zarar verir hem de tesisteki iglerin durmasina sebep olur. Ayrica can kaybina yol acgabilir. Buhar kazamni
patlamalarindan korunmak i¢in kazanlarda en diisiik su seviye kontrol cihazi bulunmahdir. Bu cihazlar kazandaki
su seviyesi kritik seviyeye geldigi zaman kazanin atesleme sistemini kapatir ve sesli uyarilar vererek gerekli
onlemleri alinmasini saglar.

Sonug olarak kimyasal endistrilerde gerceklesen buhar patlamalarinin hem bireysel hem toplumsal hem de
cevresel acidan ¢ok biiyiik zararlar verdigi aciktir. Bu nedenle iSG alaninda yetkin kisilerin ATEX'i g6z 6ntinde
bulundurarak kimyasal prosesleri yonetmesi ve tehlikeli bir durum 6ngoérildiginde hizli bir gekilde gereken
onlemleri almasi gerekir. Fabrika yoneticilerinin de maddiyati gézetmeden makinelerin bakimlarini periyodik
olarak yaptirmasi, daha teknolojik ve giivenli makinelerin alimim gergeklestirmesi ve cahisanlarma iSG ve ATEX'in
onemini anlatmasi gerekmektedir. Tim fabrikalar bu adimlar1 uygulayabilirse ilk olarak ig saghg: ve glivenligi
alaninda ikincil olarak da tilke ekonomisi ve igletmelerin devamliligi konusunda gelisme saglayabiliriz.
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VAPOR EXPLOSIONS AND ATEXIN
CHEMICAL PROCESS

The chemical industry plays a very important role in our lives. Examples of this include the petrochemical,
paint and food industries. As an industrial branch that plays a role in the production of raw materials as well as
intermediate products, it contributes to the country’s economy. In addition, there is a direct correlation between
the chemical industry and the level of development of the country. Therefore, the widespread use and
sustainability of the chemical industry are very important both for the country’s economy and human and
environmental health. As the process industry continues to develop, the likelihood of explosions and accidents
also increases. According to a report prepared by the Istanbul Branch of the Chamber of Chemical Engineers of
the Turkish Union of Chambers of Engineers and Architects, there were significant increases in the number of
incidents and casualties in fire and explosion accidents that occurred in 2020 compared to 2018 and 2019. The
number of industrial accidents in 2019 increased by 24% compared to 2018, while in 2020 there was a 9%
decrease compared to the previous year. While there was a 9% decrease in the number of incidents in 2020
compared to 2019, the number of deaths, which was 25 in 2018, increased to 30 in 2019 and 134 in 2020 [1]. As we
can understand from these data, what is actually important is not the number of accidents, but the resulting
losses and financial damages. Therefore, as I mentioned at the very beginning of my article, it is important to
design processes in a way that minimizes accidents and explosions for both the sustainability of industries and
the protection of human health and to take precautions accordingly.

Let’s start by explaining the scientific definition of an explosion. An explosion can be explained as a very rapid
combustion that occurs under certain conditions and releases a large amount of energy. It can also be defined as
a chemical reaction that occurs with a very rapid expansion of gas and usually releases a large amount of energy
[2]. In processes, vapor explosions are first divided into two categories: physical and chemical explosions.
Physical and chemical explosions are also divided into many branches. Vapor explosions in chemical processes
can be either chemical or physical. While chemical explosions have many branches, physical vapor explosions are
divided into three categories: compressed gas/vapor explosion, RPT (Rapid Phase Transition Explosion), and
BLEVE (Boiling Liquid Vapor Explosion).

Before we begin explaining how these explosions occur and how can we prevent them, it is important to
understand the concept of ATEX (Explosive Atmospheres). ATEX refers to explosive atmospheres created by
certain concentrations of flammable gasses, flammable liquid vapors, flammable liquid mists and combustible
dust in the air [3]. ATEX is important for classifying areas where the risk of explosion is high and for taking
additional precautions in these areas.

The reaction that takes place in fire and explosion events are the same, but in an explosion, the reaction rate in
the combustible mass is much higher than in a fire, which creates a sudden shock wave and causes an explosion

[4].

1. Heating of 2 Increase in 3 Rupture of vessel 4 Explosion/
Vessel pressure and release of high Fire
pressure vapors

Figure 1: Schematic Explanation and Demonstration of BLEVE Explosion [6]




BLEVE is defined as the sudden release of a pressurized, overheated liquid into the atmosphere. These sudden
releases can be caused by fires, corrosion and overheating inside the tank [5]. The pressure weakens the inner
wall, causing an explosion. We generally see examples of this explosion during the storage or transportation of
liquefied petroleum gas (LPG). So how can we prevent this event, which can have disastrous consequences when
it occurs? What kind of precautions can we take?

Especially as a precaution against BLEVE explosions, water spray-based fire protection systems such as fixed
deluge systems or fire monitor nozzles play an effective role in protecting tanks exposed to fire by cooling them
sufficiently to maintain their mechanical integrity [7]. The concept that comes into mind here is occupational
health and safety. If the occupational health and safety rules are fully complied with, it is possible to get out of
such situations with minimal loss and damage. Examples of occupational health and safety practices include
keeping the water spray system active, ensuring that factory workers have sufficient knowledge about
occupational health and safety and performing regular maintenance on machines.

Secondly, I would like to talk about boiler explosions which are very common in factories and chemical
processes. The explosion that occurred last year in a textile factory in Istanbul and the lumber mill in Sakarya
have shown us how dangerous boiler explosions can be. Why do boiler explosions happen? The main causes of
boiler explosions are water shortage and excessive pressure in the boiler. Boilers are designed to operate at a
certain pressure level. A properly working boiler discharges excess steam through a pressure relief valve.
However, explosions can occur due to malfunction of this relief valve. Another common cause of boiler
explosions is water shortage. As water inside the boiler is heated, it evaporates, causing the water level to
decrease. This process is controlled by water level control devices. Water supply is provided before the water
level reaches the minimum level. However, in some cases such as water cuts, the water supply may be
interrupted, causing the water inside to evaporate completely. The resulting steam creates very high pressure
and temperature inside the boiler. When the water cut ends and the water supply resumes, the boiler explodes
like a bomb due to the high pressure and temperature. This situation both damages the facility financially and
causes the work in the facility to stop. It can also lead to loss of life. To prevent boiler explosions, boilers must
have a low water level control device. These devices shut off the boiler’s ignition system and provide audible
warnings when the water level in the boiler reaches a critical level, allowing necessary precautions to be taken.

In conclusion, it is clear that steam explosions in the chemical industry cause significant damage individually,
socially and environmentally. Therefore, competent people in the field of OHS must manage chemical processes
by considering ATEX and taking necessary precautions quickly when a dangerous situation is foreseen. Factory
managers also need to have their machines maintained periodically regardless of the cost, purchase more
technological and safe machines and explain the importance of OHS and ATEX to their employees. In all factories
implementing these steps, we can achieve progress in occupational health and safety first and in the country’s
economy and business continuity secondarily.
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GUVENLIK
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Endiistride “Siber Giivenlik” sorunlar1 o6zellikle Endiistri 4.0 devrimiyle birlikte boy goéstermeye
baslamistir. Kisaca Endiistri 4.0’dan bahsetmek gerekirse Almanya'da ilk kez tanitilan Endiistri 4.0, iiretim
sektoriinde verimliligi artirmayi ve israfi azaltmay1 hedeflemektedir. ilk uygulama 2011 yilinda enerji, isgiicii
ve iiretim siireclerinin entegre edildigi Hannover Ticaret Fuar'da yapildi. Robotlar, makineler, sensorler ve 3D
baski ana bilesenler arasindadir. Endiistri 4.0 ayrica verimlilik, kalite ve insan ve makine yonlerinin
entegrasyonuna odaklanmaktadir. [1] Cogu avantajinin yaninda maalesef yeni bir giivenlik sorunu olan “Siber
Giivenlik Sorunlar1” konusulmaya ve bu sorunlara ¢éziimler aranmaya baslanmastir.

Endiistri 4.0'n teknolojilerinden biri olan
Nesnelerin interneti (I0T), kiigiik ev aletlerinden akill
sehirlere kadar wuzanan, vyazilim, haberlegme
sistemleri ve sensorler dahil olmak tzere internete
bagl fiziksel cihazlardan olusan bir agdir. internete
baglh fiziksel cihazlar, sensorler, haberlesme
sistemleri ve birbirleriyle iletisim kurma yetenegine
sahiptir [1]. Fakat aslinda biitiin givenlik sorununu
¢tkaran da bu uygulamalardaki giizellik ve kolayliktir.
IoT cihazlarinin en biiyliik sorunu, kolayca tahmin
edilebilir ve zayif parolalardir. Bu parolalar,
sistemdeki arka kapilar araciliiyla yetkisiz kisilerin
sistemlere girmesini saglar. Cihazlar birbirine
givensiz bir agla (belki internetle) bagllarsa bu da
givenlik sorunu tegkil etmektedir. Kimlik dogrulama,
yetkilendirme ve sistem ara ytlzindeki giris ve
cikiglarin filtrelenmesi diger bilesenlerdir. Siber
korsanlar, sistemleri tehlikeye atabilecek kullanimdan
kalkmis yazilim bilesenleri ve kiitiiphaneleri kullanan
ve glvenli ve zamaninda giincellenmemis cihazlari ve
sistemleri hedef alirlar. [2]

Endistri 4.0'm teknolojilerinden biri de akill
fabrikalardir. Endustri 4.0 ile tiretimdeki dijitallesme;
gizliligin, bltinligtin ve  dretim  verilerinin
erisilebilirliginin tehlikeye girmesine neden olur. Bu
sorunu dikkate alan bir giivenlik yaklagimi olmadig:
siirece, uretim verilerinin giivenligi tehlikeye girer.
Akilli fabrikalar i¢in iyi ¢alisan bir givenlik yonetim
sistemi bulmak sirketlerin gorevidir. Bilgi varligmin
glvenligini artirmak igin, kritik altyapilarda kullanilan
cihazlarin ve sistemlerin giivenligini artirmak icin
derinlemesine savunma yontemleri gelistirilmelidir.
Ayrica, bilgi varhgmin tzerine coklu kontrol ve
denetim yontemleri uygulanmalidir. [2]

e DoS (Hizmet Dis1 Birakma) Saldirilarn: Bu tir
saldirilarda saldirganlar hedef sistemlere yogun
trafik gondererek sistemlerin islevlerini yerine
getirmesini  engeller.  Endistriyel  kontrol
sistemleri bu tiir saldirilardan ¢ok zarar gorebilir
ve tehlikeli sonuclara yol acabilir.

e Veri Sizdirma Saldirilari: Bu tir saldirilarda,
saldirganlar endistriyel kontrol sistemlerine
sizarak verileri calmaya veya degistirmeye
caligirlar. Bu tir saldirilar, ticari sirlarin ifsa
edilmesi ve misteri verilerinin c¢alinmasiyla
sonuclanabilir.

o Zararlh Yazilim Saldirilari: Bu tir saldirilarda
saldirganlar kotli amacglh yazilimlar kullanarak
endtstriyel kontrol sistemlerine sizarlar, sistemi
kontrol altina alir veya verileri bozarlar. Bu tir
saldirilar, dretim streclerini bozabilir ve hatta
fiziksel olarak cihazlari zarar verebilir. [3]




Stuxnet: Endustriyel kontrol sistemlerini hedef alan en Onemli
saldirilardan biridir. Siemens SCADA sistemlerindeki aciklar, iran'in
niikleer programimi hedef alan Stuxnet virtstinin yayilmasina neden
oldu. Iran, bu saldirinin bir sonucu olarak niikleer enerji projesini erteledi.

Ukraine Blackout: 2015 yiinda Ukrayna bu saldirtyr yasadi. Ulkenin
elektrik dagitim sistemi saldirganlar tarafindan hedef alindi. Bu saldirida
saldirganlar kontrol sistemlerine sizmis ve sebekedeki anahtarlamalari
degistirmis ve yaklasik 230,000 kisinin elektrik enerjisi kesilmistir.

Triton: Gaz ve petrol sektorlerinin endistriyel kontrol sistemleri bu
saldirmin hedefidir. Bu saldirida Schneider Electric'in Triconex kontrol
sistemlerindeki bir agik kullanilarak bir su aritma tesisi hedef alindi.
Tesisin gtvenlik sistemleri, saldirganlarin miidahalesi sonucunda
tehlikeye girmistir. [3]

o Calisanlara ve yoneticilere siber giivenlik egitimi verilmesi

o Gtvenlik duvari, sanal 6zel ag, saldir1 Onleme/tespit sistemleri ve
antiviris yazilimlar1 dahil olmak tUzere teknolojik c¢oziimler
kullanilmasi

o Kullanicilarinin  ve  bilgisayar  teknolojisi  cihazlarmin  tim
aktivitelerinin kaydedilmesi ve siirekli olarak izlenmesi

o Siber saldirilar1 6nlemek ve asil sistemleri saldirganlardan korumak
icin "bal kiipleri" kullanilmasi. [2]

Alman giivenlik Onlemlerine karsi sirekli olarak yeni saldiri
vektorlerinin gelistirilmesi, siber giivenlik konusunun bu denli énemli
olmasinin bir bagka nedenidir. Yeni saldir1 tehditlerine kars: biiytk ol¢tide
koruma saglamanin en 6nemli adimi, gelistirilen giivenlik stratejilerinin
strekli olarak giincellenmesi ve denetlenmesidir. Akilli cihazlarda bilgi
givenligi ihlallerinin 6niine ge¢mek igin tretim asamasinda giivenlik
standartlarmin ytkseltilmesinin yaninda insanlarin farkindaliginin
artirilmast gerekmektedir. Fikri milkiyet hirsizhigr basta olmak tizere
verilerin degistirilmesi, ¢calinmasi ve tiretim stireclerinde aksamalar dahil
olmak tizere Endistri 4.01 bekleyen Onemli tehditler arasinda yer
almaktadir. Bu riskler, firmalarin itibarlarini kaybetmekten korkmalarina
neden olmaktadir. Her seye ragmen Endistri 4.0'm sundugu avantajlari
(verimlilik, otomasyon, hiz ve islerlik) etkin bir sekilde kullanabilmek i¢in
siber glivenlige yeterli 6nem verilmelidir.
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SECURITY IN INDUSTRY

AHMET OGRETIR - ANKARA UNIVERSITY 3RD YEAR STUDENT

“Cybersecurity” issues in the industry have particularly begun to manifest themselves with the Industry
4.0 Revolution. Briefly talking about Industry 4.0 introduced in Germany, it aims to increase efficiency and
reduce waste in the manufacturing sector. The initial application took place in 2011 at the Hannover Trade
Fair, where energy, labor and production processes were integrated. Robots, machines, sensors and 3D
printing are among the main components. Industry 4.0 also focuses on the integration of efficiency, quality
and the aspects of human-machine interaction [1]. Unfortunately, along with most of its advantages, the new
security issue of “Cybersecurity” has started to be discussed and solutions are being sought for these issues.

One of the technologies of Industry 4.0, the
Internet of Things (IoT), is a network consisting of
physically connected devices to the Internet, ranging
from small household appliances to smart cities,
including software, communication systems and have
the ability to communicate with each other [1].
However, the beauty and convenience of these
applications contribute to the emergence of security
issues. The biggest problem with IoT devices is easily
predictable and weak passwords. These passwords
enable unauthorized individuals to access systems
through the backdoors. If devices are connected to
an insecure network (perhaps the Internet), this also
possesses a security problem. Authentication,
authorization and filtering of inputs and outputs on
the system interface are other components.
Cybercriminals target devices and systems that use
deprecated software components and libraries that
can jeopardize systems and are not secure and timely
updated [2].

One of the technologies of Industry 4.0 is smart
factories. The digitization of production with
Industry 4.0 poses a risk to the confidentially,
integrity and accessibility of production data.
Without a security approach that takes this issue into
account, the security of production data is
jeopardized. It is the responsibility of companies to
find a well-functioning security management system
for smart factories. In order to enhance the security
of information assets, in-depth defense methods
should be developed to improve the security of
devices and systems used in critical infrastructures.
Additionally, multiple control and audit methods
should be applied to safeguard information assets [2].

e DoS (Denial of Service) Attacks: In these types of
attacks, attackers prevent the target systems
from functioning by sending a high volume of
traffic. Industrial control systems can be severely
impacted by such attacks, leading to potentially
dangerous consequences.

o Data Breach Attacks: In these types of attacks,
attackers infiltrate industrial control systems to
steal or manipulate data. Such attacks may result
in the exposure of trade secrets and the theft of
customer data.

o Malicious Software Attacks: In these types of
attacks, attackers infiltrate control systems using
malicious software, gaining control of the system
or corrupting data. Such attacks may disrupt
production processes and even cause physical
harm to devices [3].




Stuxnet: This was one of the most significant attacks targeting industrial
control systems. Vulnerabilities in Siemens SCADA systems led to the
spread of the Stuxnet virus, which targeted Iran’s nuclear program. As a
result of this attack, Iran postponed its nuclear energy project.

Ukraine Blackout: In 2015, Ukraine experienced this attack. The
country’s electrical distribution system was targeted by attackers. In this
attack, the assailants infiltrated the control systems and altered the
network’s switches, causing approximately 230,000 people experience a
power outage.

Triton: The industrial control systems of the gas and oil sectors were the
target of this attack. In this attack, a vulnerability in Schneider Electric’s
Triconex control systems was exploited to target a water treatment
facility. The security systems of the facility were compromised due to the
invention of the attackers [3].

o Providing cybersecurity training to employees and managers.

o Implementing technological solutions, including a firewall, virtual
private network, intrusion prevention/detection systems and
antivirus software.

e Recording and continuously monitoring all activities of users and
computer technology devices.

o Using “honeypots” to prevent cyber-attacks and protect core
systems from attackers. [2]

The continuous development of new attack vectors against
implemented security measures is another reason why cybersecurity is
so crucial. A key step in providing significant protection against new
threat vectors is continuously updating and monitoring of developed
security strategies. In addition to elevating security standards in the
production phase to prevent information security breaches in smart
devices, there is a need to enhance awareness among individuals.
Threats awaiting Industry 4.0 include not only intellectual property theft
but also data alteration, theft and disruptions in production processes.
Due to these risks, companies fear of the loss of their reputations.
Nevertheless, to effectively harness the advantages offered by Industry
4.0, such as efficiency, automation, speed and functionality, adequate
attention must be given to cybersecurity.
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5S NEDIR?

ESMA HANDE SAZLIK
ANKARA UNIVERSITESI 4.SINIF OGRENCIiSi

'‘Miithendislikteki en temel becerilerimizden
bazilari, yalnizca resmi temsillerle degil, ayni
zamanda araglar, materyaller ve diger insanlarla
olan iligkilerden kaynaklanmaktadir.” (Johri ve
Olds, 2011) [1]

Bircok kurulusta nihai amag, bir kalite yonetim
sisteminin uygulanmast ve bunun devamliliginin
saglanarak bir disiplin haline getirilmesidir. Kurulusta
disiplin olusturulabilmesi ve kurumun daha fazla
rekabet giicti elde edebilmesi icin personelin taahhiidd,
inisiyatifi ve motivasyonun yeterli seviyede olmasi
gerekir. Kurumdaki disiplini saglayabilmek ve ilgili
personelin katilimi yoluyla igyerinin verimliligini ve
givenligini artirmak igin strekli iyilestirme stirecine
baslamamiza hangi yontemin yardimci olabilecegini
bilmek 6nemlidir.

Bu yazimda Japonya'da Kaizen kiltirintn (kisisel,
aile, sosyal ve profesyonel yasamda strekli geligim)
uygulanmas! sonucu ortaya cikan bir c¢aligma alani
yonetimi metodu olan 5SYi inceleyerek akillarda bir
fikir olusmasini saglamak ve bu konuda siz degerli
okuyucularimizi bilgilendirmek istiyorum. Ciinkd biz
miuhendisler sadece sonuctan degil sonuca giden
yoldaki etmenlerden de sorumluyuz. Bir Grintn ilk
yapim asamalarini analiz eder, ortaya cikan ve
cikabilecek problemleri bir daha yasamamak adina
dizeltme uygulamalarini standart haline getirerek yeni
bir disiplin olustururuz.

5S metodolojisi kisaca 5 adimda bir kalite yontemi
uygulayan ve uygulandigr alanda diizen saglayarak
disiplin olusturan bir metodolojidir. 5S metodolojisi bir
isletmede Kaizen siireci olarak ilk kez 1980 yilinda
Takashi Osada tarafindan uygulanmustir. Toyota tiretim
sistemi (TPS) 5S ilkelerinin uygulanmasinin acik bir
ornegidir. Gelin simdi beraber 5S adimlarini
inceleyelim.

5S felsefesinin kokleri Japonya'dadir. Isim olarak 5S,
asagidaki anlamlara sahip bes Japonca kelimenin
kisaltmasidir: seiri (sirala), seiton (sirayla ayarla), seiso
(parla), seiketsu (standartlastir), shitsuke (devam et).

1.Seiri: Siralama, igyerinin organizasyonu, gereksiz
malzemelerin ortadan kaldirilmast:
Tim araglar: ve malzemeleri siralama pratigini ifade
eder. Caligma alaninda sadece temel 6geler tutulur.
Diger her sey saklanir veya atilir. Bu durum tretken
calismaya karsi daha az engele ve daha az daginikhiga
yol acar.

2.Seiton: Sirayla ayarlayin, her sey igin yerlestirin:
isyerinin diizene olan ihtiyacina odaklanir. En kolay
ve en verimli erisim i¢in alet, ekipman ve malzemeler
sistematik olarak dizenlenmelidir. Her sey kendine
ayrilan yerde olmali ve kullanildiktan sonra yine
kendine ait yere konulmalidir.

3.Seiso: Parlaklik, temizlik, atiklarin ve tozlarin
giderilmesi:
isyerini temiz ve diizenli tutma ihtiyacin1 gosterir.
Her vardiyanin sonunda c¢aligma alani temizlenmeli
ve glin sonunda her sey kendine ait yerde olmalidir.

4.Seiketsu: Standartlastirma, strekli organizasyon
kurallar1, depolama ve temizlik:
Kontrol ve tutarlilik saglar. Tesisin her yerinde temel
temizlik standartlari gecerlidir. Herkes
sorumluluklarinin ne oldugunu tam olarak bilir. Bu
gorevler dizenli caligma rutinlerinin bir parcasidir.

5.Shitsuke:  Yukarida belirtilen  kurallarin
strdirilmesi, otomatik olarak gerceklestirilmesi:
Standartlar1 korumak ve tesisi giinden giine, yildan

yila givenli ve verimli bir diizende tutmak anlamina

gelir. 1]

Sonu¢ olarak 5S metodolojisi uygulandig: alanda
israfin, ig kazalarinin, kullanilan aletlerdeki arizalarin
ve kurulum strelerinin azalmasini saglar. Ayrica
dirin cesitliliginin artmasini, zamaninda teslimat
yapilmasini, miisteri memnuniyetinin artmasiyla
sikayetlerin azalmasini ve igletmenin kirmiz etikete
sahip olmayan ve calisanlarin daha fazla giiven
duydugu stirekli biyiyen bir isletme haline
gelmesini saglar.
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WHAT IS 5S ?

ESMA HANDE SAZLIK
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‘Some of the most fundamental skills in
engineering stem not only from formal
representation but also from interactions with
tools, materials, and other individuals.” (Johri and
Olds,2011)[1].

The ultimate goal in many organizations is the
implementation of a quality management system and
ensuring its continuity by turning it into a discipline. In
order to establish discipline within the organization
and enhance its competitiveness, it is essential for the
personnel to have commitment, initiative and
motivation at sufficient levels. Knowing which method
can assist in achieving discipline within the
organization and initiating the continuous
improvement process through the participation of
relevant personnel is important for increasing
workplace efficiency and safety.

In this article, I aim to examine the 5S, a workplace
management method that has emerged through the
application of the Kaizen culture in Japan (continuous
improvement in personal, family, social and
professional life). My goal is to provide insight and
inform our valued readers about this method. As
engineers, we are not only responsible for the ultimate
result but also for the factors leading to that result. We
analyze the initial stages of product development,
standardize corrective measures to avoid recurring
issues, and establish a new discipline.

The 5S methodology is a quality method that applies
a systematic approach in five steps, creating order and
discipline in the applied area. The 5S methodology was
first implemented as part of the Kaizen process in a
business by Takashi Osada in 1980. The application of
5S principles is clearly exemplified in the Toyota
Production System (TPS). Now, let's examine the 5S
steps together.

The roots of the 5S philosophy are in Japan. The
name 5S is an acronym for the following five Japanese
words: seiri (sort), seiton (set in order), seiso (shine),
seiketsu (standardize) and shitsuke (sustain).

1.Seiri: Sorting, organizing the workplace,
eliminating unnecessary materials.
It refers to the practice of sorting all tools and
materials. Only essential items are kept in the
workspace while everything else is stored or
discarded. This situation leads to less obstruction
and less clutter, promoting a more productive work
environment.

2.Seiton: Setting in order, arranging everything
in its place.
It focuses on the need for order in the workplace.
Tools, equipment and materials should be
systematically arranged for the easiest and most
efficient access. Everything should have a
designated place and after use, it should be returned
to its designated location.

3.Seiso: Shine, cleanliness, removal of waste and
dust.
It indicates the need to keep the workplace clean
and orderly. At the end of each shift, the workplace
should be cleaned and by the end of the day,
everything should be back in its designated place.

4.Seiketsu: Standardization, establishing
continuous organizational rules.
It ensures control and consistency. Basic cleanliness
standards are applied throughout the facility and
everyone knows exactly what their responsibilities
are. These tasks are part of regular work routines.

5.Shitsuke: Sustaining the above-mentioned rules,
ensuring automatic implementation.
It means maintaining the standards and keeping the
facility in a safe and efficient order from day to day,
year to year [1].

As a result, the implementation of the 5S
methodology in a given area leads to a reduction in
waste, workplace accidents, tool breakdowns and
setup times. It also facilitates an increase in product
variety, on-time deliveries, a rise in customer
satisfaction, a decrease in complaints and it
transforms the business into a continuously growing
entity without red tags, instilling greater confidence
among employees.
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KENDINDEN GUVENLI TASARIM
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Kimyasal tesislerin tasariminda giivenlik en 6nemli hususlardan biridir. Tesisin tasarim asamasinda
potansiyel tehlikeler ve kazalarin olas1 etkileri degerlendirilmeli ve gerekli 6nlemler alinmalidir. Bu
dogrultuda 1970’lerin sonlarina dogru “Kendinden Giivenli Tasarim” kavrami ortaya cikmustir. Kendinden
Giivenli Tasarim, bir siirecin veya sistem tasariminin baslangictan itibaren potansiyel tehlikelerini en aza
indirme ilkesine dayanan bir miihendislik ve tasarim yaklasimim ifade eder [1]. Bu yaklasim, bir tesisin veya
siirecin giivenligini artirmak i¢in tasarimin temelinde giivenlik 6nlemlerinin yer almasini 6ngoriir.

Kendinden Giivenli Tasarim (KGT), sistemlerin tasarim asamasinda giivenlik ac¢isindan ele alinmasi ve
giivenlik o6zelliklerinin sistemlerin temel bilesenlerine entegre edilmesidir. Giivenlik acgiklarinin ortaya
cikmasini 6nlemeye veya azaltmaya yardimci olur.

Tehlikeli maddeleri veya siirecleri, daha az streglerin
tehlikeli ya da tehlikesiz olan maddeler veya

sureclerle degistirmek.

Tehlikeli ~ maddelerin  veya
enerjisini veya basincini azaltmak.

Bu ilke tehlikeli maddelerin veya sireclerin

Bu ilke giivenlik risklerini azaltmanin en etkili
yollarindan biridir. Tehlikeli maddeleri veya
stregleri, daha az tehlikeli ya da tehlikesiz
olan maddeler veya siireclerle degistirmeyi

enerjisini veya basincini azaltmayi amaglar.
Ornegin, bir kazanda kullanilan buhar
basincini azaltmak patlama riskini azaltmaya
yardimect olabilir.

amaglar. Ornegin, patlayici bir gaz yerine
daha az patlayict veya patlamayan bir gaz
kullanmak giivenlik risklerini azaltmaya
yardimct olabilir.

Sistemin karmasikligini azaltmak.

Bu ilke sistemin karmasikhigmni azaltarak
glivenlik  risklerini  azaltmayr  amaglar.
Karmagik sistemler daha fazla giivenlik riski
tagir. Ornegin, bir sistemin kontrol sistemini
basitlestirmek hata riskini azaltabilir [2],[4].

Tehlikeli maddelerin veya siireclerin miktarini
veya konsantrasyonunu azaltmak.

Bu ilke tehlikeli maddelerin veya siireclerin
miktarini veya konsantrasyonunu azaltmay1
amaclar. Bu da giivenlik risklerini azaltmak icin
etkili bir yol olabilir. Ornegin, bir kimyasal
tesiste  kullanilan  tehlikeli  kimyasallarin
miktarini azaltmak kaza riskini azaltabilir.

Proses Tasarimi Yasam Dongustinde
Dogal Olarak Daha Glvenli Tasarim

~Sureg — Kavramsal < pilot tesis ve
\gehstlrme tasarim olcegin buyultulmfs}

+

KGT yaklagimi tiim asamalarda gegerlidir ancak <

asamalara gore mevcut secenekler degisir. KGT'nin Urtin secimi
Ve gelistirilmesi

uygulanmasi icin en iyi zaman, Uriin veya silireg

(

Tasarimi

arastirmasi ve gelistirmesinin erken safhalaridir. Clinkd CU>
sire¢ yasam donglsii boyunca ilerledikce temel ;>q§
teknolojiyi degistirmek daha zor hale gelir. Mevcut bir 8 Q Son detari=
tesiste uygulama secenekleri daha sinirl olsa da KGT'yi //—’I?sis\ E %’ _@;;%tﬁlyl )
uygulamak i¢in hi¢bir zaman gec¢ degildir.[2] modifikasyonu = g S

\ =~ ~

N / N

~ S 7 A

_Tesis
dretimi

Sekil 1: Stire¢ Tasarim Yasam Dongistinde Kendinden Giivenli Tasarim [3]




UYGULAMADA KENDINDEN GUVENLI TASARIM

TEMEL TEKNOLOJi SEGiMi:

Karar vericinin temel teknolojiyi secerken KGT'yi dikkate alabilmesi i¢in
ilgili tim tehlikelerin ve bu tehlikelerle ilgili cesitli proses seceneklerinin
kendine 6zgi giivenlik 6zelliklerinin farkinda olmas: gerekir.

TESIS TASARIMI:

Bu asamada tesisin konumu, ¢evresi, ekipman diizeni ve sistem boyutu gibi
birgok faktor bulunmaktadir. KGT'yi dikkate almak tehlike riskini azaltmakta
biiytik 6nem tastyacaktir.

DETAYLI EKIPMAN TASARIMI:

Bu asamada tasarimci her ekipmanin detayl tasariminda KGT'yi dikkate
almalidir. Farkl ekipmanlar i¢in farkli faktorler etkili olacaktir.

OPERASYON:

Bir tesis insa edildikten sonra isletme ve bakim prosediirlerini gelistirirken
de KGT dikkate alinmalidir. Bunlar anlagilir ve mantikhi olmalidir. ideal sartlarda
ekipmani calistirmanin en kolay yolu ayni zamanda o ekipmani ¢alistirmanin
dogru ve giivenli yolu olmalidir. Ayrica tesiste degisiklikler yapildiginda da KGT
g6z tiniinde bulundurulmalidir. Kisacas: bir tesisin igletim ¢mrit boyunca KGT
secenekleri dikkate alinmalidir [1],[2].

Kendinden Giivenli Tasarim, siire¢ tasarim yasam doéngiisiiniin tiim
asamalarina uygulanabilir. Bu yaklasim sistemin daha giivenli olmasini saglar,
verimliligini artirir ve maliyetlerini azaltir.

Kaynakca:

[1] Hendershot, D.C. Inherently Safer Design: Fundamentals. American Institute
of Chemical Engineers(AIChE), 2012.

[2] Hendershot, Dennis C.. "Inherently Safer Design: An Overview of Key
Elements." Prof. Safety 56 (2011): 48-55.

[3] Inherently Safer Chemical Processes: A Life Cycle Approach, 2nd ed., by
Center for Chemical Process Safety, 2009, Hoboken, NJ: John Wiley & Sons.

[4] Edwards, D., et al., “Inherent Safety: It's Common Sense, Now for Common
Practice!” IChemE Symposium Series No. 160,
https:/ /www.icheme.org/media /8500 /xxv-paper-33.pdf (2015).
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INHERENTLY SAFER DESIGN

IREM COSKUN - ANKARA UNIVERSITY 4TH YEAR STUDENT

Safety is one of the most crucial aspects in the design of chemical facilities. During the design phase of a
facility, potential hazards and the possible impacts of accidents must be assessed and necessary precautions
should be taken. In this context, the concept of ‘Inherently Safer Design’ emerged in the late 1970s. Inherently
Safer Design refers to an engineering and design approach based on minimizing the potential hazards of a
process or system from the outset [1]. This approach anticipates the inclusion of safety measures at the core
of the design the enhance the safety of a facility or process.

“Inherently Safer Design (ISD) is the consideration of safety during the design phase of systems and the
integration of safety features into the fundamental components of those systems. It helps prevent or reduce
the emergence of security vulnerabilities.”

To replace hazardous substances or To reduce the energy of pressure of
processes with less hazardous or non- hazardous substances or processes.
hazardous ones.

This principle aims to reduce the energy or

This principle is one of the most effective pressure of hazardous substances or
ways to reduce security risks. It aims to processes. For example, reducing the steam
replace hazardous substances or processes pressure used in a boiler can help reduce the
with less hazardous or non-hazardous risk of explosion.

alternatives. For example, using a less
explosive or non-explosive gas instead of an

. . : To reduce the complexity of the systems.
explosive one can help mitigate the security

risks. This principle aims to reduce security risk by
reducing the complexity of the system.
To reduce the amount or concentration of Complex systems present more security
hazardous substances or processes. risks. For example, simplifying a system’s
control system can reduce the risk of errors

This principle aims to reduce the amount or [2], [4].

concentration of hazardous substances or
processes. This can be an effective way to
reduce security risks. For instance, reducing
the amount of hazardous chemicals used in a
chemical plant can reduce the risk of
accidents.

Inherently Safer Design in
the Process Design Life Cycle

Pilct plant and scale-up

The ISD approach is applicable across all stages, e

but the available options vary depending on the stages. Product \—/@E
The optimal time for implementing ISD is during the devaiopasent
early stages of product or process research and
development. This is because as the process lifecycle
progresses, changing the fundamental technology
becomes more challenging. While the application

options may be more limited in an existing facility, it is @

never too late to implement ISD.[2]

sisfjeuy fjejes jualayu|
A
U
g

Figure 1: Intrinsically Safer Design in the Process Design Lifecycle




INHERENTLY SAFER DESIGN IN PRACTICE

CORE TECHNOLOGY SELECTION:

For the decision-maker to consider ISD when choosing the fundamental
technology, they need to be aware of all relevant hazards and the unique safety
features associated with various options related to these hazards.

FACILITY DESIGN:

At this stage, there are many factors such as the location of the facility, its
surroundings, equipment layout and system size. Considering ISD will be of
great importance in reducing the risk of hazards.

DETAILED EQUPIMENT DESIGN:

At this stage, the designer should consider ISD in the detailed design of
each piece of equipment. Different factors will come into play for different
equipment.

OPERATION:

After the construction of a facility, ISD should also be taken into account
when developing operation and maintenance procedures. These procedures
should be clear and logical. The easiest way to operate equipment under ideal
conditions should also be the correct and safe way to operate that equipment.
Additionally, ISD should be considered when modifications are made to the
facility. To sum up, ISD options should be considered throughout the
operational life of a facility [1], [2].

Inherently Safer Design can be applied to all stages of the process design
lifecycle. This approach ensures a safer system, enhances efficiency and
reduces costs.

RESOURCES:

[1] Hendershot, D.C. Inherently Safer Design: Fundamentals. American Institute
of Chemical Engineers(AIChE), 2012.

[2] Hendershot, Dennis C.. "Inherently Safer Design: An Overview of Key
Elements." Prof. Safety 56 (2011): 48-55.

[3] Inherently Safer Chemical Processes: A Life Cycle Approach, 2nd ed., by
Center for Chemical Process Safety, 2009, Hoboken, NJ: John Wiley & Sons.

[4] Edwards, D., et al., “Inherent Safety: It's Common Sense, Now for Common
Practice!” IChemE Symposium Series No. 160,
https:/ /www.icheme.org/media /8500 /xxv-paper-33.pdf (2015).
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KiMYA MUHENDISLiGi ALANINDA YAYIMLANAN ULUSLARARASI BiLIMSEL MAKALELER*

*AGUSTOS 2023 - KASIM 2023 ARALIGINDA YAYIMLANAN MAKALELERI ICERMEKTEDIR

Guntimizde her yil degerli arastirmacilarimiz ve bilim insanlarimiz bilim diinyasina katkilar sunmaktadir.
Kimya Mihendisligi bolimi cesitli bilim alanlarin i¢inde barindiran zengin bir meslek dalhidir. Tirkiye'de Kimya
Mihendisligi egitimi alan meslektaslarimiz giincel makaleleri ilgili arastirmacinin web sitesinden yada
arastirmaya yonelik cesitli bagliklardan makalelere ulasabilmektedir. Peki bizim her yil Tirkiye'de yayinlanan
Kimya Miihendisligi arastirmalarini tek bir datadan edinebilme ve takip edebilme olanagimiz nedir? Iste bu
soruyla beraber bu c¢aligma ortaya ¢ikmigtir, biz bu olasiligi artirmak ve size bilim diinyasinda yapilan
gelismeleri tek bir kaynakta sunmak istedik. Turkiye'deki Kimya Mithendisligi boliminde egitim veren degerli
Ogretim dyelerimizin ve arastirma gorevlilerimizin 2023 yilinda yapmis olduklart bilimsel yayinlari
Universitelerin web sitelerinden bunlara bagl eklenti web sitelerinden ilk e-dergimizden itibaren derlemeye
calistik. Simdi ayni sekilde dort ayda bir yayimlanacak olan CARBONOG6 dergimizde dort aylik stireclerle
yayimlanmis olan yayinlan sizler icin derliyoruz. Biliyoruz ki bilimsel yayinlar: takip etmek bilimsel diistincenin
temelidir. Kullandigimiz kaynaklardan baslicalar: tiniversite web sayfalari, avesis, scopus, google scholar ve
researchgate'dir. Yayimlanan bilimsel makaleler arastirmacilarimin altinda sirali olarak verigmistir.
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Dr. Ogr. Uyesi Giilsah YAMAN UZUNOGLU

1. Yaman Uzunoglu, G. (2023). Nanocomposite And
Nanohybrid Gel Polymer Electrolytes For Safe And High
Performing Lithium Metal Batteries. In A. Gumis, & S.
Gumts (Eds.), Recent Developments In Scientific Resear-
ch II (pp. 133-170). Iksad Publications

17. ISTANBUL TEKNIK UNIVERSITESI

Prof. Dr. Ahmet SIRKECIOGLU

1. Esenli, Fahri & $ans, Bala & Erdogan, Burcu & Sir-
kecioglu, Ahmet. (2023). The surface characteristics
of natural heulandites/clinoptilolites with different
extra-framework cations. Clay Minerals. 1-38. 10.1180/
clm.2023.34.

Prof. Dr. Devrim Barig KAYMAK

1. Varyemez, H. & Kaymak, Devrim. (2023). Control
structure selection of increased-pressure extractive
distillation process for DMC-MeOH azeotropic mixture.
The Canadian Journal of Chemical Engineering. 102.
10.1002 /cjce.25092.

2. Oksal, Ilayda & Kaymak, Devrim. (2023). Design and
Control of an Energy-Efficient Intensified Process for
Biobutanol Purification from Isopropanol-Butanol-Et-
hanol (IBE) Fermentation Broth. Chemical Engineering
and Processing - Process Intensification. 193. 109542.
10.1016/j.cep.2023.109542.

Prof. Dr. Fatma Seniha GUNER

1. Tavasli, A., Kocaaga, B., & Guner, F. S. (2023). Develop-
ment of Procaine Loaded Transdermal Patches Based on
Biopolymer Pectin, Castor Oil, and Polyethylene Glycol
for Controllable Drug Release Studies and Their Charac-
terizations. ChemistrySelect, 8(34), e202301115.

2. Ozkaynak, Mert & Kocaaga, Banu & Dénmez, Koray &
Daglar, Selin & Turker, Yurdanur & Karatepe, Nilgiin &
Guner, Seniha & Dag, Omer. (2023). Understanding the
role of water in the lyotropic liquid crystalline mesopha-
se of high-performance flexible supercapacitor electrol-
ytes using a rheological approach. Journal of Molecular
Liquids. 394. 123705. 10.1016 /j.molliq.2023.123705.

Prof. Dr. Filiz KARAOSMANOGLU

1. Isler-Kaya, A., & Karaosmanoglu, F. (2023). Fatty Acid
Ethyl Esters Obtained From Safflower Oil: A Fully Re-
newable Biofuel. Journal of Energy Resources Techno-
logy, 145(10), 101302.

Prof. Dr. Giilhayat SAYGILI

1. Basargan, T., & Nasun-Saygili, G. (2023). Spray-dried
calcium phosphate—gelatin composites and their
behavior in simulated body fluid with the presence of
cross-linking agent. Journal of the Australian Ceramic
Society, 1-9.

2. Basargan, T., & Nastin-Saygili, G. (2023). Effect of poly
(vinyl alcohol)(PVA) weight ratio on spray-dried apatite-
PVA composites. Bioinspired, Biomimetic and Nanobio-
materials, 12(4), 170-177.

3. Gumus, L. B., Kahraman, E., Erdol-Aydin, N., &
Nasun-Saygili, G. (2023). Drug loading of tannic acid
crosslinked hydroxyapatite /gelatin composites via spray
dryer and kinetic studies. Drying Technology, 1-15.
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Prof. Dr. Hasan Can OKUTAN

1. Cakmak, E. G., & Okutan, H. C. (2023). Technological
assessment of greenhouse gas reduction potential of
power generation in Tiirkiye. Atmospheric Pollution
Research, 14(11), 101911.

Prof. Dr. Omer SAHIN

1. Baytar, O., Ekinci, A, Sahin, O., & Kutluay, S. (2023).
Green synthesis of NiO from watermelon seed shell
extract for the evaluation of H2 production from NaBH4
hydrolysis and photocatalytic reduction of methylene
blue. Materials Science and Engineering: B, 296, 116704.

Dog. Dr. Ayse Ozge KURKCUOGLU LEVITAS

1. Guner-Yilmaz, O. Z., Kurkcuoglu, O., & Akten, E.

D. (2023). Tunnel-like region observed as a potential
allosteric site in Staphylococcus aureus Glyceraldehy-
de-3-phosphate dehydrogenase. Archives of Bioche-
mistry and Biophysics, 109875.

Dog. Dr. Cigdem ATALAY ORAL

1. Atalay-Oral, C., & Tatlier, M. (2023, November). Role
of Composites for Improving Hydrophobicity and Water
Capacity of Zeolites in Adsorption Applications. In 2023
AIChE Annual Meeting. AIChE.

2. Dagli, Z., Atalay-Oral, C., & Tatlier, M. (2023). Effects
of using substrate heating method for the preparation of
zeolite coatings containing faujasite. Brazilian Journal of
Chemical Engineering, 40(3), 817-825.

Doc¢. Dr. Nalan ERDOL AYDIN

1. Gumus, I. B., Kahraman, E., Erdol-Aydin, N., & Na-
sun-Saygili, G. (2023). Drug loading of tannic acid
crosslinked hydroxyapatite /gelatin composites via spray
dryer and kinetic studies. Drying Technology, 1-15.

Dog. Dr. Nil OZBEK

1. Tan, K. J., Morikawa, S., Hemmatifar, A., Ozbek, N, Liu,
Y., & Hatton, T. A. (2023). Hydrophobicity Tuned Polyme-
ric Redox Materials with Solution-Specific Electroactive
Properties for Selective Electrochemical Metal Ion Re-
covery in Aqueous Environments. ACS Applied Materials
& Interfaces, 15(37), 43859-43870.

Dog. Dr. Sinan KUTLUAY

1. Ok, R. A., & Kutluay, S. (2023). Designing novel perli-
te-Fe304@ SiO2@ 8-HQ-5-SA as a promising magnetic
nanoadsorbent for competitive adsorption of multicom-
ponent VOCs. Chemosphere, 338, 139636.

2. Baytar, O., Ekinci, A., Sahin, O., & Kutluay, S. (2023).
Green synthesis of NiO from watermelon seed shell
extract for the evaluation of H2 production from NaBH4
hydrolysis and photocatalytic reduction of methylene
blue. Materials Science and Engineering: B, 296, 116704.

Dr. Ogr. Uyesi Ayse Banu KOCAAGA

1. Ozkaynak, Mert & Kocaaga, Banu & Dénmez, Koray &
Daglar, Selin & Tirker, Yurdanur & Karatepe, Nilgiin &
Guner, Seniha & Dag, Omer. (2023). Understanding the
role of water in the lyotropic liquid crystalline mesopha-
se of high-performance flexible supercapacitor electrol-
ytes using a rheological approach. Journal of Molecular
Liquids. 394. 123705. 10.1016/j.molliq.2023.123705.

2. A. Tavasli, B. Kocaaga, F. S. Guner, ChemistrySelect
2023, 8, €202301115.
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Ars. Gor. Dr. Cemile YERLIKAYA

1. Yerlikaya, C. (2023). Caydaki Kafein Miktarina Farkl
Demleme ve Analiz Sartlarmin Etkisi. Bilecik Seyh Ede-
bali Universitesi Fen Bilimleri Dergisi, 10(2), 363-372.

Ars. Gor. Anil YILMAZ

1. Yilmaz, A., A¢ma, H., & Yaman, S., (2023). Cesitli
Amaclar i¢in Bazi Tarimsal Atik Biyokiitlelerin Karak-
terizasyonu . 15. Ulusal Kimya Miihendisligi Kongresi
(pp-809-811). Canakkale, Turkey.

2. Gliner-Yilmaz, Z., Yilmaz, A., Akbryikogullari, K.,
Kocaaga, A. B., Hooshmand, S., Zabara, M. A., ... Yirtum,
A.(2023). Nanopartikiil Katkili Ozel Tasarim Yara Ortii-
sii: Grafen Oksit Ve Modifiye Grafen Oksit Katkili Dogal
Hidrojellerin Potansiyel Kullanimi . 15. Ulusal Kimya
Miihendisligi Kongresi (pp.375-378). Canakkale, Turkey.

Ars. Gor. Ebru KAHRAMAN

1. Gumus, I. B., Kahraman, E., Erdol-Aydin, N., & Na-
sun-Saygili, G. (2023). Drug loading of tannic acid
crosslinked hydroxyapatite /gelatin composites via spray
dryer and kinetic studies. Drying Technology, 1-15.

Ars. Gor. ilayda Nur OKSAL

1. Oksal, I. N., & Kaymak, D. B. (2023). Design and control
of an energy-efficient intensified process for biobutanol
purification from isopropanol-butanol-ethanol (IBE)
fermentation broth. Chemical Engineering and Proces-
sing-Process Intensification, 193, 109542.

18. ISTANBUL UNIVERSITESI CERRAHPASA

Prof. Dr. Hiiseyin DELIGOZ

1. Cengiz, Hacer & Konyali, Eymen & Miiftiiler, Ayca &
Delig6z, Hiiseyin. (2023). Investigating the effect of weak
polyelectrolytes on the chemical stability and swelling
recovery of multilayered coatings. Progress in Organic
Coatings. 183. 107775. 10.1016 /j.porgcoat.2023.107775.

2. Konyaly, E., Cengiz, H. Y., Miftiiler, A., & Deligoz, H.
(2023). Monitoring the salt stability and solvent swelling
behavior of PAH-based polyelectrolyte multilayers by
quartz crystal microbalance with dissipation. Polymer
Engineering & Science, 63(10), 3328-3342.

3. Yilmaz-Aykut, D., & Deligoz, H. (2023). Examining la-
yer-by-layer assembly of polyelectrolyte-drug interacti-
ons using Quartz Crystal Microbalance with Dissipation.
Polymer Engineering & Science, 63(11), 3625-3638.

4.Yilmaz-Aykut, D., Torkay, G., Kasgoz, A., Shin, S. R,,
Bal-Ozturk, A., & Deligoz, H. (2023). Injectable and self-
healing dual crosslinked gelatin/kappa-carrageenan
methacryloyl hybrid hydrogels via host-guest supramo-
lecular interaction for wound healing. Journal of Biome-
dical Materials Research Part B: Applied Biomaterials.

Prof. Dr. Ali DURMUS

1. Ercan, N., Durmus, A., & Kasgoz, A. (2023). Enhance-
ment of physical properties of thermoplastic polyuret-
hanes by blending with cyclic olefin copolymer elasto-
mer. Polymer Engineering & Science, 63(11), 3577-3591.

Prof. Dr. Serkan EMiK

1. Ugragkan, H. C., Duman, F. S., & Emik, S. (2023). Inves-
tigation of the Effect of Huntit Filler on Flame Retardan-
cy and Mechanical Properties of Silicone Rubber-based
Materials in Cable Applications. Open Journal of Nano,
8(2), 107-116.
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2. Ytksel, O., Yildirim, E., Yiicel, O., Emik, S. (2023).
Synthesis and Investigation of Thermal and Dynamic
Mechanical Properties of Urethane-Containing Epoxy
Resins. Journal of the Turkish Chemical Society Section
B: Chemical Engineering, 6(2), 95-106.

Doc. Dr. Nevra ERCAN

1. Ercan, Nevra & Boroglu, Mehtap. (2023). Morphologi-
cal, thermal, and solid-state viscoelastic properties of
thermoplastic polyester elastomer-graphitic carbon
nitride composites. Journal of Applied Polymer Science.
140. 10.1002 /app.54704.

Dog. Dr. Mehmet Koray GOK

1. Bal, K., Sentiirk, S., Kaplan, O., Gok, M. K., vd. (2023).
Optimization Studies of Mg/Al-NO3 Layered Double
Hydroxide Nanoparticles by Hydrothermal Treatment.
ALKU Fen Bilimleri Dergisi, 5(3), 163-175

Ars. Gor. Ayca MUFTULER

1. Cengiz, H. Y., Konyali, E., Miiftiiler, A., & Deligdz, H.
(2023). Investigating the effect of weak polyelectroly-
tes on the chemical stability and swelling recovery of
multilayered coatings. Progress in Organic Coatings,
183, 107775.

Prof. Dr. Mehmet Ali Faruk OKSUZOMER

1. Topraket, irem & Ozdemir, Hasan & Okstizomer, Meh-
met & Sahin, Selin. (2023). H-MCM-22 synthesis, chara-
cterization, and application: perfomance for the removal
of diclofenac from aqueous solution. Biomass Conversion
and Biorefinery. 10.1007/s13399-023-04833-2.

Prof. Dr. Serkan Naci KOC

1. Ustiin, B. & Aydin, Hamide & Kog, S.N. & Uluslu, Ahmet
& Kurtan, U. (2023). Electrospun polyethylenimine
(PEI)-derived nitrogen enriched carbon nanofiber for
supercapacitors with artificial neural network mode-
ling. Journal of Energy Storage. 73. 108970. 10.1016/j.
est.2023.108970.

2. Aydin, Hamide & Kurtan, U & Ustiin, Burcu & Kog,
Serkan & Akgtil, Eda & Demir, Muslum. (2023). A review
on the recent advancement of metal-boride derived
nanostructures for supercapacitors. Journal of Energy
Storage. 72.10.1016/j.est.2023.108306.

3. Kurtan, U & Ustiin, B. & Aydin, Hamide & Kog, S..
(2023). Tailoring the phase composition of carbon-coa-
ted nickel sulfides to achieve a high specific capacitance.
Dalton Transactions. 52. 10.1039/D3DT02130K.

Prof. Dr. Selva CAVUS

1. Acarer Arat, Seren & Pir, inci & Tifekei, Mertol &
Erkoc, Tugba & Giines Durak, Sevgi & Oztekin, Vehbi &
Tirkoglu Demirkol, Giiler & Ozcoban, Mehmet & Coban,
Tuba & Cavus, Selva & Tufekci, Nese. (2023). Halloysite
Nanotube-Enhanced Polyacrylonitrile Ultrafiltration
Membranes: Fabrication, Characterization, and Per-
formance Evaluation. ACS Omega. 8. 10.1021/acsome-
ga.3c03655.

Prof. Dr. ismail INCi

1. Senkal, N., Karahan, L., Bardak, A. E., Konyaoglu, H.,
Kama, E. T., ismail, i. N. C. 1, ... & Tiikek, T. (2023). As-
sessment Of The Ranson Score In Acute Pancreatitis: Its
Value In An Emergency Setting Upon Admission. Journal
of Istanbul Faculty of Medicine, 86(3), 198-203.
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Prof. Dr. Sah ismail KIRBASLAR

1. Blaga, A. C., Dragoi, E. N., Tucaliuc, A., Kloetzer, L., &
Cascaval, D. (2023). Folic Acid Ionic-Liquids-Based Sepa-
ration: Extraction and Modelling. Molecules, 28(8), 3339.

2. Demir, O., GOk, A., & Kirbaslar, . i. (2023). Optimiza-
tion of protocatechuic acid adsorption onto weak basic
anion exchange resins: Kinetic, mass transfer, isotherm,
and thermodynamic study. Biomass Conversion and
Biorefinery, 13(17), 16131-16147.

Prof. Dr. Sitheyla CEHRELI

1. Serbest, Didem & Baylan, Nilay & Cehreli, Sithey-
la. (2023). Valorisation of chewing gum production
waste in bioethanol production: a response surface
methodology study. Indian Chemical Engineer. 1-12.
10.1080,/00194506.2023.2285965.

Prof. Dr. Selin Sahin SEVGILI

1. Abishli, R., & Sahin Sevgili, S. (2023). Investigation Of
The Solid-Liquid Extraction Parameters Of The Polyphe-
nols From Feijoa Sellowiana Peels: Mass Transfer, Kineti-
cs, And Thermodynamics Studies. Akdeniz Mithendislik
Dergisi, 1(1), 43-52.

2. Topraket, 1., Balci-Torun, F., Deniz, N. G., Ortaboy, S.,
Torun, M., & Sahin, S. (2023). Evaluation of mandarin
peel as an alternative source of limonene: identification
with GC-MS, FTIR and NMR studies. Journal of Food
Measurement and Characterization, 1-11.

3. Toprakgt, 1., Balci-Torun, F., Deniz, N. G., Ortaboy, S.,
Torun, M., & Sahin, S. (2023). Recovery of citrus volatile
substances from orange juice waste: Characterization
with GC-MS, FTIR, 1H-and 13C-NMR spectroscopies.
Phytochemistry Letters, 57, 177-184.

4. Toprakgt, 1., Ozdemir, H., Okstizomer, M. F., & Sahin, S.
(2023). H-MCM-22 synthesis, characterization, and app-
lication: perfomance for the removal of diclofenac from
aqueous solution. Biomass Conversion and Biorefinery,
1-10.

5. Balci-Torun, F., Topraket, I., Deniz, N. G., Ortaboy, S.,
Torun, M., & Sahin, S. (2023). Development of an Opti-
mized Method to Obtain a Limonene-Rich Concentrate
from the Discarded Lemon Peels. Chemistry & Biodiver-
sity, 20(9), €202300767.

Dog. Dr. Hasan OZDEMIR

1. Toprakel, i., Ozdemir, H., Okstizémer, M. F., & Sahin, S.
(2023). H-MCM-22 synthesis, characterization, and app-
lication: perfomance for the removal of diclofenac from
aqueous solution. Biomass Conversion and Biorefinery,
1-10.

Dog. Dr. Mehtap Safak BOROGLU

1. Ercan, N., & Boroglu, M. S. (2023). Morphological,
thermal, and solid-state viscoelastic properties of ther-
moplastic polyester elastomer-graphitic carbon nitride
composites. Journal of Applied Polymer Science, 140(47),
€54704.

Dog. Dr. Nilay BAYLAN

1. Yiicesen Serbest, D., Baylan, N., & Cehreli, S. (2023).

Valorisation of chewing gum production waste in bio-
ethanol production: a response surface methodology

study. Indian Chemical Engineer, 1-12.
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Dog. Dr. Asli GOK

1. Sentiirk, Sema & Gamsizkan, Halil & Gok, Mehmet

& Ascl, Yavuz Selim & GOk, Asli. (2023). Modelling And
Optimization Of Oxalic Acid Removal By Layered Double
Hydroxidegift Tabakal Hidroksit ile Oksalik Asit Uzak-
lagtirilmasinin Modellenmesi Ve Optimizasyonu. ALKU
Fen Bilimleri Dergisi. 10.46740/alku.1370584.

2. Aras, S., Demir, O., Gk, A., & Kirbaglar, S. I. (2023).
Reactive extraction of gallic acid by trioctylphosphine
oxide in different kinds of solvents: Equilibrium mo-
deling and thermodynamic study. Brazilian Journal of
Chemical Engineering, 40(4), 1171-1181.

3. Demir, O., GOk, A., & Kirbaglar, S. i. (2023). Optimiza-
tion of protocatechuic acid adsorption onto weak basic
anion exchange resins: Kinetic, mass transfer, isotherm,
and thermodynamic study. Biomass Conversion and
Biorefinery, 13(17), 16131-16147.

Ars. Gor. Mustafa Fatih ERGIN

1. Celik Onar, H., Ergin, M. F., & Yasa, H., (2023). Inves-
tigating the Role of Citric Acid as a Natural Acid on the
Crystallization of Amoxicillin Trihydrate. ACS OMEGA ,
vol.8, n0.39, 36344-36354.

Ars. Gor. Dr. Emre YILMAZOGLU

1. Yilmazoglu E, Karakus S. Recent Developments in Na-
nostructured Materials for Supercapacitor Electrodes.
JOTCSA. 2023;10(4):1107-22.

2. Yilmazoglu, E., & Karakus, S. (2023). Synthesis and
specific biomedical applications of polymer brushes.
Applied Surface Science Advances, 18, 100544.

3. Yilmazoglu, E., Metin Hasdemir, I., Hasdemir, B., &
Yasa, H. (2023). Investigation of essential oil compo-
sition, hypericin content, and antioxidant capacity of
different extracts from flowers and leaves of Hypericum
perforatum L. growing wild in Turkey. Journal of Essen-
tial Oil Bearing Plants, 26(6), 1350-1370.

4. Yilmazoglu, Emre & Hasdemir, i. (2023). Ketamine On
Depression Treatment.

Ars. Gor. irem TOPRAKCI YUKSEL

1. Toprakei, 1., Balci-Torun, F., Deniz, N. G., Ortaboy, S.,
Torun, M., & Sahin, S. (2023). Evaluation of mandarin
peel as an alternative source of limonene: identification
with GC-MS, FTIR and NMR studies. Journal of Food
Measurement and Characterization, 1-11.

2. Toprakgt, 1., Balci-Torun, F., Deniz, N. G., Ortaboy, S.,
Torun, M., & Sahin, S. (2023). Recovery of citrus volatile
substances from orange juice waste: Characterization
with GC-MS, FTIR, 1H-and 13C-NMR spectroscopies.
Phytochemistry Letters, 57, 177-184.

3. Toprakgt, I., Ozdemir, H., Okstizomer, M. F., & Sahin, S.
(2023). H-MCM-22 synthesis, characterization, and app-
lication: perfomance for the removal of diclofenac from
aqueous solution. Biomass Conversion and Biorefinery,
1-10.

4, Balci-Torun, F., Toprakgi, ., Deniz, N. G., Ortaboy, S.,
Torun, M., & Sahin, S. (2023). Development of an Opti-
mized Method to Obtain a Limonene-Rich Concentrate
from the Discarded Lemon Peels. Chemistry & Biodiver-
sity, 20(9), €202300767.
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Ars. Gor. Ozge DEMIR

1. Tun¢man, D., Kesmezacar, F. F.,, Glinay, O., Yeyin, N.,
Demir, O., Demir, M., & Akkus, B. (2023). Thermolumi-
nescence Dosimeters Holder Cassette Design and 3D
Printing. International Journal of Computational and

Experimental Science and Engineering, 9(4).

2. Aras, S., Demir, O., Gok, A., & Kirbaslar, S. I (2023).
Reactive extraction of gallic acid by trioctylphosphine
oxide in different kinds of solvents: Equilibrium mo-
deling and thermodynamic study. Brazilian Journal of
Chemical Engineering, 40(4), 1171-1181.

3. Demir, O., Gok, A., & Kirbaslar, S. i. (2023). Optimiza-
tion of protocatechuic acid adsorption onto weak basic
anion exchange resins: Kinetic, mass transfer, isotherm,
and thermodynamic study. Biomass Conversion and
Biorefinery, 13(17), 16131-16147.

19. IZMIR YUKSEK TEKNOLOJI ENSTITUSU

Prof. Dr. Ekrem OZDEMIR

1. Majekodunmi, O. T, Kilic, S., & Ozdemir, E. (2023).
Contributory roles of concentration and pH in CaCO 3
growth inhibition by additive Ca 2 ions.

Prof. Dr. Erol SEKER

1. Deliismail, O., & Seker, E. (2023). Mini modular plant
design for ethylene production using Martian atmosphe-
re on Mars. Advances in Space Research.

2. Gungormus, E., Seker, E., & Altinkaya, S. A. (2023).
Antifouling Polydopamine-Modified Poly (ether sulfone)
Membrane Immobilized With Alumina-Calcium Oxide
Catalyst For Continuous Biodiesel Production. Fuel, 349,
128685.

Prof. Dr. Muhsin CIFTCIOGLU

1. Yurtsever, Arda & Erzin, Kubilay & Ciftcioglu, Muhsin.
(2023). Inverse effects of lanthanide co-doping on the
photocatalytic hydrogen production and dye degra-
dation activities of Cu doped sol-gel TiO2. Materials
Science and Engineering: B. 298. 116882. 10.1016/j.
mseb.2023.116882.

Prof. Dr. Sacide ALSOY ALTINKAYA

1. Gungormus, E., Seker, E., & Altinkaya, S. A. (2023).
Antifouling Polydopamine-Modified Poly (ether sulfone)
Membrane Immobilized With Alumina-Calcium Oxide
Catalyst For Continuous Biodiesel Production. Fuel, 349,
128685.

Dog. Dr. Abhishek DUTTA

1. Celik Onar, H., Ergin, M. F., & Yasa, H., (2023). Inves-
tigating the Role of Citric Acid as a Natural Acid on the
Crystallization of Amoxicillin Trihydrate. ACS OMEGA ,
vol.8, no.39, 36344-36354.

Dog. Dr. Sevgi KILIC OZDEMIR

1. Majekodunmi, O. T., Kilic, S., & Ozdemir, E. (2023).
Contributory roles of concentration and pH in CaCO 3
growth inhibition by additive Ca 2 ions.

Dr. Ogr. Uyesi Ali Can KIZILKAYA

1. Tuncer, D., & Kizilkaya, A. C. (2023). Atomic-Scale Insi-
ghts into Carbon Dioxide Hydrogenation over Bimetallic
Iron—-Cobalt Catalysts: A Density Functional Theory
Study. Catalysts, 13(11), 1390.
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Ars. Gor. Bengii GETIREN

1. Bayar, E. Y., Getiren, B., Soysal, F., Ciplak, Z., Yildiz,
N., & Bayraktar, E. (2023). Graphene oxide/polyaniline/
silver nanocomposite synthesis and photothermal per-
formance. Materials Research Bulletin, 166, 112352.

2. Getiren, B., Altinisik, H., Ciplak, Z., Soysal, F., & Yildiz,
N. (2023). Nitrogen-doped graphene quantum dots/
co-doped PANI binary nanocomposites as high-perfor-
mance supercapacitor electrode materials. Synthetic
Metals, 298, 117451.

Ars. Gor. Dr. Elif GUNGORMUS DELiiSMAIL

1. Gungormus, E., Seker, E., & Altinkaya, S. A. (2023).
Antifouling Polydopamine-Modified Poly (ether sulfone)
Membrane Immobilized With Alumina-Calcium Oxide
Catalyst For Continuous Biodiesel Production. Fuel, 349,
128685.

Ars. Gér. Dr. Yasar Kemal RECEPOGLU

1. Recepoglu, Yasar & Yuksel, Asli. (2023). Utilization of
Phosphorylated Hazelnut Shell Waste in a Column for
Continuous Lithium Recovery from Water.

20. KOCAELI UNIVERSITESI

Prof. Dr. Ayse AYTAC

1. Giimts, Selinay & Aksoy, Kaan & AYTAC, Ayse. (2023).
Synthesis of low-VOC unsaturated polyester coatin-
gs for electrical insulation. e-Polymers. 23. 10.1515/
epoly-2023-0125.

2. Ugpinar Durmaz, B., & Aytac, A. (2023). The synergistic
effects of micro-and nano-fillers on the properties of
polyamide 11/poly (lactic acid) blend. Journal of Ther-
moplastic Composite Materials, 08927057231205453.

3. Samatya Yilmaz, S., & Aytac, A. (2023). Production and
characterization of antibacterial effective nanofiber
from TPU-Ag NPs and PLA designed using coaxial elect-
rospinning for potential use in wound dressing. Iranian
Journal of Chemistry and Chemical Engineering, 42(9),
2757-2774.

Prof. Dr. Ayse Nilgiin AKIN

1. Ozcan, M. D., & Akin, A. N. (2023). Sustainable syngas
production by oxy-steam reforming of simulated biogas
over NiCe/MgAl hydrotalcite-derived catalysts: Role of
support preparation methods on activity. Sustainable
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