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MAKINE MUHENDISLiIGi ACISINDAN TEMEL YAPI ELEMANLARININ ONEMi VE
UYGULAMA ALANLARININ INCELENMESI

THE IMPORTANCE OF FUNDAMENTAL CONSTRUCTION ELEMENTS AND
INVESTIGATION OF THEIR APPLICATIONS IN MECHANICAL ENGINEERING

Ferit ARTKIN!

10gr.Gor.Dr., Kocaeli Universitesi, Hereke Asim Kocabiyik MYO Makine ve Metal
Teknolojileri Boliimii Kocaeli/Tiirkiye, Makine Miihendisligi, ORCID ID: 0000-0002-
8543-6334

Ozet

Giindelik yasantinin ayrilmaz bir pargasini olusturan enerjiye, gerek yasam standartlarindaki
artig, gerekse artan niifus ve sanayilesme ile birlikte her gecen giin daha fazla gereksinim
duyulmaktadir. Enerji gereksinimdeki artis, basta ekolojik dengede bozulma olmak {izere, fiyat
artis1, rekabette sapmalar, kaynaklarin azalmasi, biit¢e ve cari dengede bozulma, disa bagimlilik
gibi bir¢cok sorunu da beraberinde getirmektedir. Artan enerji gereksinimi ve bunun ortaya
¢ikardig1 sorunlar ekonomiyi, ¢evreyi ve sosyal yasami yani siirdiiriilebilir kalkinmanin her
sathasini olumlu ve/veya olumsuz bir sekilde etkilemektedir. Enerji verimliligi siirdiiriilebilir
kalkinmanin en 6nemli pargasidir. Clinkii enerji ile ilgili gerceklesecek her tiirlii olumlu ya da
olumsuz gelisme siirdiiriilebilir kalkinmanin odak noktasini olusturan insan ve ¢evre faktoriinii
etkilemektedir. Bu nedenle daha fazla iiretip tiiketmektense tiretim ve tiikketim sathasinda
verimliligi arttirmak, ekonomik, sosyal ve cevresel agidan pozitif katkilar saglayacaktir.
Optimize edilmis temel yap1 elemanlar1 ile imal edilen yapilarda enerji tasarrufu ist diizeyde
olacaktir. Ulkemizin en énemli sorunlarindan biri olan enerji tasarrufuna katki saglanacaktir.
Yapilan enerji tasarrufu sayesinde {ilke ekonomisine ciddi katkilar saglanacak enerji
tilketiminin azalmasiyla sosyo-ekonomik agidan ailelere ve toplumsal hayata olumlu etkileri
olacaktir. Teknik terimlerle enerji verimliligi ‘binalarda yasam standartlarinda veya endiistriyel
tesislerde iiretim kalitesinde ve hacminde diisiise sebep olmadan hizmet veya liriin bagina enerji
tiketiminin azaltilmas1’ anlamma gelir. Enerji verimliligi daha verimli iiriin ve teknolojiler
kullanilarak elde edilebilir. Caligma sonunda; uygulanmasi kolay, diisiik ve orta maliyetli teknik
onlemler ile enerji verimliligi agisindan orta ve uzun vadede Onemli fayda ve katkilar
saglanabirligi teknik acidan incelenecek ve sonuglar1 ortaya konulacaktir. Temel insaat yap1
elemanlar1 olarak kabul edilen duvar, taban (doseme), tavan vb. elemanlarin imalatinda
kullanilan siva, beton, al¢i, seramik, kaplama gibi iiriinlerin Makine Miihendisligi (Enerji
Verimliligi ve Tesisat Miihendisligi) agisindan Onemi ve uygulamalart igin teknik ve
miihendislik detaylar1 bu ¢alismada incelenecektir.

Anahtar kelimeler: Makine miihendisligi, enerji verimliligi, tesisat mithendisligi
Abstract

Energy, which is an integral part of daily life, is needed more and more every day with the
increase in living standards, increasing population and industrialization. The increase in energy
requirement brings along many problems such as deterioration in the ecological balance, price
increase, deviations in competition, decrease in resources, deterioration in the budget and
current account balance, and foreign dependency. The increasing energy requirement and the
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problems it causes affect the economy, environment and social life, that is, every stage of
sustainable development in a positive and / or negative way. Energy efficiency is the most
important part of sustainable development. Because all kinds of positive or negative
developments related to energy affect the human and environmental factor, which is the focal
point of sustainable development. For this reason, increasing efficiency in the production and
consumption phase, rather than producing and consuming more, will make positive
contributions in economic, social and environmental terms. Energy savings will be at the
highest level in buildings manufactured with optimized basic building elements. It will
contribute to energy saving, which is one of the most important problems of our country.
Thanks to the energy savings, serious contributions will be made to the country's economy, and
the decrease in energy consumption will have positive effects on families and social life in
socio-economic terms. In technical terms, energy efficiency means 'reducing energy
consumption per service or product without causing a reduction in living standards in buildings
or in the quality and volume of production in industrial facilities'. Energy efficiency can be
achieved by using more efficient products and technologies. At the end of the study; It will be
technically examined and the results will be revealed that easy to implement, low and medium
cost technical measures can provide significant benefits and contributions in terms of energy
efficiency in the medium and long term. Wall, floor (floor), ceiling, etc., which are considered
as basic construction building elements. In this study, the importance of products such as
plaster, concrete, plaster, ceramics, coating used in the manufacture of the elements in terms of
Mechanical Engineering (Energy Efficiency and Plumbing Engineering) and the technical and
engineering details for their applications will be examined in this study.

Keywords: Mechanical engineering, energy efficiency, plumbing engineering
1. GIRIS

Miihendislik disiplinlerinde ortak konular igeren proje basligimiz temel insaat yap1 elemanlari
olarak kabul edilen duvar, taban (doseme), tavan vb. elemanlarin imalatinda kullanilan siva,
beton, alg1, seramik, kaplama gibi iiriinlerin enerji verimliligi ve tesisat mithendisligi agisindan
incelenmesi ve optimize edilmesi ile ilgili yapilmas1 gereken teknik ve miihendislik detaylarini
icermektedir. Optimize edilmis yap1 elemanlari ile imal edilen yapilarda enerji tasarrufu tst
diizeyde olacak {ilkemizin en Onemli sorunlarindan biri olan enerji tasarrufuna katki
saglanacaktir. Yapilan enerji tasarrufu sayesinde iilke ekonomisine ciddi katkilar saglanacak
enerji tiiketiminin azalmasiyla sosyo-ekonomik agidan ailelere ve toplumsal hayata olumlu
etkileri olacaktir.

Teknik terimlerle enerji verimliligi ‘binalarda yasam standartlarinda veya endiistriyel tesislerde
iretim kalitesinde ve hacminde diislise sebep olmadan hizmet veya iriin basina enerji
tiketiminin azaltilmas1’ anlamma gelir. Enerji verimliligi daha verimli {iriin ve teknolojiler
kullanilarak elde edilebilir. Calismanin sonunda; diisiik ve orta maliyetli teknik dnlemler ile
enerji verimliligi ve tesisat miithendisligi acisindan temel yap1 elemanlarinin orta ve uzun
vadede onemli fayda ve katkilar saglanabirligi teknik agidan incelenecek ve sonuglari ortaya
konulacaktir (Ata S., 2021).

Insaat yapi elemanlarinin statik yonden basarili olabilmesi servis omriiniin arttirilmas,
malzeme etkisi altinda kaldig1 dis yiiklere kars1 yeterli mukavemette olmasi beklenir. Yap1
elemanlarinin kritik uygulamalarini iceren kolon-kirig baglantilarinda mukavemet arttirict en
onemli etkenlerden birisi betonun mukavemet degerlerini arttirmaktir. Beton katkilarinda
kullanilan 6zel kimyasal bilesenler ve dogal yapilar mukavemeti arttirici etki gosterirler. Hafif
olmasi nedeniyle dogal zeolit minerali ¢imento ile kullanilan tiim yapi elemanlar i¢in
mukavemet arttiric1 {irtinler elde edilmesini saglar. Beton, siva, algi, seramik ve kaplama
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alanlarinda kullanilan mukavemet arttirict onlemler ingaat kalitesini arttirmasinin yanisira
yasamsal konforu arttiran 6nemli parametreler igermektedir (Ergiin A., Liile A., 2008).

2. YONTEM

Bir binada enerji verimliligini etkileyen faktorler, yapt malzemeleri ve yalitim, pencere ve kap1
sistemleri, 1sitma ve sogutma ekipmanlari, iklim kosullari, kullanici tutumu ve diger
ekipmanlardir. Isitma ve sogutma, en fazla enerji tiiketilen alanlardir bu nedenle evlerde ve
binalarda iyi bir dis cephe yalitimi ve ¢ift camli pencereler bulunmasi 6nemlidir. Bu 6nlemlerle
%50’ye varan enerji tasarruflar1 saglanabilir (IZODER, 2010).

Tesisat Miihendisligi agisindan; insanlarin barindig1 veya calistigi binalarda, sicaklik
etkilerinden korunma, insan sagligi, onarim giderleri, yakit ekonomisi ve ilk yapim giderleri
yoOnlerinden 6nemlidir. Sicaklik etkilerinden yeterli olarak korunma, sagliga uygun, bir i¢
iklimsel ¢evrenin saglanmasinin temel sartidir. Hacimlerin 1s1 ihtiyact ve bunu saglamak i¢in
yapilan 1sitma giderleri hacmi gevreleyen bilesenlerin 1s1 yalitim ve 1s1 depolama yeteneklerine
baglhdir. Sicaklik etkilerinden yeterince korunma hacmi ¢evreleyen yapi bilesenlerinin
yiizeylerinde su buhari1 yogusmasini dnler, bilesenlerde sicaklik degisimlerinin olusturdugu
hareketleri kiigiiltiir ve bdylece yapida bu olaydan ileri gelebilecek zararlari dnleyerek, yakit
giderlerini azaltmakla birlikte, binanin bakim ve onarim giderlerini de azaltr.

Sistem tsatma kaymplan (%12)

(atidan kaynakh kayplar (310)

Pencereden kazamm (%12)

(ephe kayiplen (%21)
Pencerelerden kaynakh
havalandirma kayiplan (9651)

Dogeme ve zemin kaynakll kayiplar (%82)

Sekil 1. Binalarda (i¢ mekan 1sitmaya dayali) tipik enerji kaybi1 oranlari.

Binanin projelendirme doneminde alinacak Onlemlerle (6rne§in bina yerinin dogru
secilmesiyle) 1s1 ihtiyaci etkilenebilir. Riizgar etkisi altindaki bir binada 1s1 kaybi, komsu
binalar, bitki ve agaclarla korunmus olanlara oranla daha coktur. Bina dis yiizeylerini
biiylitmenin 1s1 kaybin1i da o oranda artiracagi, projelendirme doéneminde g6z Oniinde
tutulmalidir.
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Sekil 2. Ornek 1s1 yalitim malzemeleri (tas yiinii 6rnekleri).

Biiytik pencere yiizeyleri, (gift ylizeyli pencere, bitisik pencere, 6zel birlestirilmis ¢ok kath
camli pencere bile olsa) 1s1 kaybini ¢ogaltir. Kose odalarda, pencerelerin binanin dis
duvarlarindan yalniz birinde olmast, 1s1 etkilerinden korunma yoniinden daha dogrudur.

Bacalar ve tesisat borular1 dig duvarlar {izerinde bulunmamalidir. Bu 6nlem yakittan tam
yararlanma, baca gazlarinin sogumasini, bacanin kurum tutmasini, tesisat borularinin
donmasini 6nleme bakimlarindan 6nemlidir. Duvar ve dosemelerin 1s1 depo etme yetenegi,
kisin 1sitmanin durmasi halinde ¢abuk bir sogumay1, yazin da 6zellikle giines etkisi altinda, yap1
bilesenleri bulunan hacimlerde, hava sicakliginin giindiiz saatlerinde asir1 yiikselmesini
onlemek bakimindan gereklidir. Is1 depo etme yetenegi yapi bileseninin kiitlesi ve yapildigi
malzemenin 6zgiil 1s1s1 ile dogru orantilidir (Ata S. 2022).

Bir binanin 1sitma enerjisi ihtiyacini etkileyen faktorler asagidaki gibidir. Bina ozellikleri:
fletim ve havalandirma yoluyla gerceklesen 1s1 kayiplar1 (varsa 1s1 geri kazanimi) ve 1sil
kapasite, 1s1tma sisteminin karakteristikleri: Ozellikle kontrol sistemleri ve 1sitma sisteminin,
1sitma enerjisi ihtiyacindaki degismelere cevap verme siiresi, i¢ iklim sartlari: Binayi
kullananlarin istedigi sicaklik degeri, binanin farkli boliimlerinde ve gliniin farkli zamanlarinda
bu sicaklik degerlerindeki degismeler, dis iklim sartlari: Dis hava sicakligi, hakim riizgarin
yonil ve siddeti, i¢ 1s1 kazang kaynaklari: Isitma sistemi disinda, 1sitmaya katkist olan i¢ 1s1
kaynaklari, yemek pisirme, sicak su elde etme, aydinlatma gibi amaglarla kullanilan ve ortama
11 yayan ¢esitli cihazlar ve insanlar, gilines enerjisi: Pencere gibi saydam bina elemanlarindan
1sitilan mekana dogrudan ulasan giines enerjisi miktaridir.

Is1 yalitim proje hesaplamalarinda dikkate alinmasi teknik parametreler; Yap1 Eleman1 Kalinlig:
d(m), Is1 iletkenlik Hesap Degeri » (W/mK), Isil Iletkenlik Direnci R (m*K/W), Is1 Gegirgenlik
Katsayis1 U (m*K/W), Is1 Kaybedilen Yiizey A(m?) ve Is1 Kaybidir AxU (W/K)’dir.

3. BULGULAR

Ulkeler agisindan enerji verimliliginin énemli gostergelerinden biri enerji yogunlugudur ve
hesaplanirken, gayri safi yurti¢i hasila (GSYIH) basina tiiketilen ‘birincil enerji miktar1® dikkate
alimir. Diger bir gosterge ise; kisi basi enerji tiiketimidir. Bir {ilkenin enerji agisindan
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gelismisligi, kisi basi enerji tiikketiminin yiiksek, enerji yogunlugunun ise; diisiik olmasidir.
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Sekil 3. Tiirkiye ve Diinyada enerji yogunlugu ve kisi basi enerji tiiketimi (2017-2023).

Yukardaki verilen giincel grafikte (2017-2023) goriilecegi tizere Tiirkiye nin birincil enerji
yogunlugu 0,12 TEP (Ton-Esdeger Petrol’diir). Bu rakam diinya ortalamasi olan 0,18 TEP
diisiik olmakla beraber, OECD ortalamasi olan 0,11°den yliksektir (Aydin M., 2016).

Tiirkiye’nin geligmis iilkeler arasinda yer alabilmesi i¢in enerji tiiketimi yiiksek ve enerji
yogunlugu diisiik {ilkeler arasinda yer almasii saglamak birincil hedefi olmalidir. Enerji
verimliligi basli bagina yeni bir enerji kaynagidir. Prof.Dr. Mehmet Kanoglu ve Prof.Dr. Yunus
Cengel’in birlikte yazdiklar1 ‘Energy Efficiency and Management for Engineers (Miithendisler
icin Enerji Verimliligi ve YoOnetimi)’adl kitapta 6. Yakit olarak, Uluslararast Enerji Ajansinin
(IEA) pek ¢ok yayminda da Siirdiiriilebilir Kiiresel Enerji Sistemi i¢in ilk yakit (birinci yakit)
olarak tanimlanmaktadir (Kiiliink 1., 2013).

Gilinlimiizde tretilen yiiksek performansli, uzun omiirlii, dayanikli ve iyi betonda en énemli
bilesenlerden biri beton katki maddeleridir. Beton katki maddeleri, islenebilirlik, saglamlik
veya baslangic mukavemeti ya da son mukavemet gibi belirli 6zellikleri gelistirmek amaciyla,
beton karistirma sirasinda eklenen dogal ya da kimyasal iiriinler veya katki maddeleridir. Beton
optimizasyonunun ilk adimi, betonun artik yalnizca ¢imentolu malzemeler, agregalar ve sudan
meydana gelmedigidir. Beton, yalnizca dort unsurdan degil, yedi unsurdan (¢imentolu
malzeme, kum, ¢akil, kimyasal katki maddeleri, katkilar ve fiber takviyesi) meydana gelen
yliksek performans saglayan kompozit bir malzemedir (KTO, 2022), (MMO, 2008).

Beton yapilarinin mithendisligi, siirekli olarak gelisen bir siiregtir. Yeni ingaat yontemlerinin
gelistirilmesi, insaat malzemelerine artan yeni talepler getirmektedir. Beton {ireticileri,
ekonomi, ekoloji, hammadde ve enerji maliyetleri insaat yapilarinda mukavemet arttiric
optimizasyon islemlerini zorunlu hale getirmistir (Meral, M. E., Teke A. & Tiimay M., 2009).

ABD’de yapilan bir ¢alisma da, enerji verimliligi ¢aligmalari ile yillik elektrik tiiketiminde
%15’lik bir azalma saglandginda; hava kirliliginin azalacagini, giinde 6 kisinin (azalan is
kazalar1 sayesinde) hayatinin kurtulacagini, astim vakalarinda yilda 30 bin kisi azalacaginin,
saglik harcamalarinda 20 Milyar $ tasarruf saglanabilecegi dngériilmektedir (Kiiliink 1., 2013).

Uniform mukavemet sekil vermek her ne kadar ek iscilik masrafi olustursa da malzemeden
yapilan tasarruf daha Dbiiylikk Onem arz etmektedir. Tasarim ve projelendirme
asamalarinda betonarme hesaplarda kullanilacak St IVb yiiksek mukavemetinden dolayi,
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mevcut beton kesitinde normal demire (St I) kiyasla gerekli donati miktar1 azalmakta, dolayisi
ile kullanilacak demirde % 30-% 40 agirlik tasarrufu saglamaktadir. Ayrica demirde kesme
esnasinda meydana gelen zayiatlar, proje bazinda hasirlarin yerlestirilmesi bakimindan 0'a
inmektedir (Ergiin A., Liile A., 2008).

4. SONUC, TARTISMA VE ONERILER

Iklim degisikliginin en 6nemli sebeplerinden biri olarak kabul edilen karbon salmimu yiiksek,
fosil yakitlar yerine, karbon salinimi1 ¢ok daha diisiik olan yenilenebilir enerji kaynaklarinin
kullanimi basarilt sonuglar elde edilmesini saglayacaktir. Enerji verimliligi ve tesisat
mithendisligi’nin temel yap1 elemanlar1 {izerindeki optimizasyon ¢alismalar1 ve teknik
uygulamalar1 diinyanin ve lilkemizin gelecegi agisindan; olumlu etkileri olacaktir. Bu sayede
sera gazi etkisi azalacak ve diinyamizin gelecegine olumlu katkilar saglanacaktir. Yapilan
teknik ¢alismalar sayesinde; karbon salinimi yiiziinden, kalinlig1 her gegen giin azalan ozon
tabakasinin kendisini yenilemesi i¢in firsat verilecektir. Ancak enerjiyi verimsiz kullanan bina
veya tesislere yliksek kapasiteli yenilenebilir enerji yatirimi yapmak yerine, enerji verimliligi
onlemleri ile (yalitim ve vb.) enerji talebini diisiirmek ve deep renovation-derin tadilat
sayesinde %60’lariniizerinde enerji

verimliligi saglamak mimkiindiir, geriye kalan ihtiyaci1 daha diisiik kapasiteli yenilenebi
lir enerji

Kaynaklarindan saglamak daha dogru sonucglara ulasilmasini saglayacaktir.

Ayrica Ingaat yap1 elemanlarindan betonun ¢ekme dayaniminin arttirilmasi, bu islem igin
kesit alanlarin tasarima gore karsilastirilmasi (Kare, Dikdortgen kesit) mukavemet arttirici

etkileri bulunmaktadir. Tasarim1 yapilan iiriinlerde baraj, istinat duvari, koprii gibi yapilarda
uniform mukavemet sekillerinin yer almasi ciddi ekonomik katkilar saglayacaktir.
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OZET

Karbon liflerin molekiiler yapisinda yaklagik olarak %90-95 karbon elementi bulunmaktadir.
Endiistride, karbon lifin tiretiminde ham madde olarak en fazla poliakrilonitril (PAN) polimeri
kullanilmaktadir. Karbon lif {iretiminde ilk 1si1l islem asamasi termal stabilizasyondur.
Stabilizasyon isleminde, yanmazlik kazandiktan sonra karbonizasyon islemine geg¢ilmektedir.
PAN esashi onciil liflerin stabilizasyonun gerceklesmesinde gerekli olan bekleme siiresinin
diisiiriilmesi maliyet agisindan 6nemlidir. Bu ¢aligmada, amonyum tuzunun klor ¢ozeltisi olan
sulu ¢ozeltisi malzemesinin PAN onciil lif lizerindeki fiziksel etkileri incelenmistir. % 5
amonyum kloriir (NH4Cl) sulu ¢6zeltisinde kimyasal on islem yapilmistir. Bu sulu ¢ozeltide
emdirilme islemine tabi tutulan onciil liflere 250°C'de farkli bekleme siirelerinde (5, 15, 30, 45,
60, 75 dakika) 1s1l islem uygulanmistir. Termal stabilizasyon sonucunda, PAN o6nciil liflerinin
iplik numarasi, lif ¢ap1, yogunluk, renk, mekanik 6zellik ve yanma davraniglarindaki fiziksel
degisimler incelenmistir. Kimyasal 6n islemin uygulandigi PAN liflerinde termal stabilizasyon
reaksiyonlarini hizlandirarak molekiil yapilardaki halkalagsmada daha etkili oldugu ve termal
stabilizasyon siiresinin de diistiigli gézlenmistir.

Anahtar Kelimeler: Stabilize Lif, PAN, Amonyum Kloriir, Lif Ol¢iim Analizleri
ABSTRACT

There is approximately 90-95% carbon element in the molecular structure of carbon fibers. In
the industry, polyacrylonitrile (PAN) polymer is mostly used as a raw material in the production
of carbon fiber. The first heat treatment step in carbon fiber production is thermal stabilization.
In the stabilization process, after gaining incombustibility, carbonization process is started.
Reducing the waiting time required for stabilization of PAN-based precursor fibers is important
in terms of cost. In this study, the physical effects of the aqueous solution of ammonium salt,
which is a chlorine solution, on the PAN precursor fiber were investigated. Chemical
pretreatment was carried out in 5% ammonium chloride (NH4Cl) aqueous solution. The
precursor fibers, which were impregnated in this aqueous solution, were heat treated at 250°C
at different holding times (5, 15, 30, 45, 60, 75 minutes). As a result of thermal stabilization,
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physical changes in yarn count, fiber diameter, density, color, mechanical properties and
combustion behavior of PAN precursor fibers were investigated. It has been observed that by
accelerating the thermal stabilization reactions in PAN fibers to which chemical pretreatment
is applied, it is more effective in ringing in molecular structures and the thermal stabilization
time is reduced.

Keywords: Stabilized Fiber, PAN, Ammonium Chloride, Fiber Measurement Analysis

1. GIRIS

Karbon lifler, diizenli hekzogonal mikro yapiya sahiptir ve yapisinda en az % 92 karbon atomu
icerir [1,2,3]. Karbon lifler, olagan iistii fiziksel 6zellikleri, diisiik agirliklar1 ve yiiksek kimyasal
direncleri nedeniyle yaygin olarak kullanilmaktadir [4,5]. Giinlimiizde yaygin olarak kullanilan
karbon liflerinin ham maddesi (6nciil lifler) petrol esaslidir ve sentetik gurubuna girmektedirler
[1,6]. Onciil liflerden karbon lif {iretimi, termal stabilizasyon, karbonizasyon asamast olarak iki
zorunlu ve bir istege bagli gafitizasyon asamasi igerir. Karbon lifin iiretim akis semasi sirasiyla
Sekil 1°de gosterilmistir. Kullanilan biitiin 6nciil liflere uygulanmalidir [7-11].

THERMAL
STABILIZATION

|

CARBONIZATION

|

GRAPHITIZATION

(OPTIONAL)

Sekil 1. Karbon lifin tiretim akis semasi1 [7-11]

Polimer, metal ve seramik matrisli kompozit malzemelerde karbon lifler takviye elemani olarak
kullanilir. Karbon lifler, cogunlukla kisa veya uzun iplikler ile bu ipliklerden elde edilen kumas
seklinde olacak sekilde takviye elemani olarak piyasada kullanilmaktadir [3]. Karbon elyaftan
(liflerden) yapilan kompozitler, 1020 ¢elik yapiya gore 5 kat daha giiclii ve daha hafiftir. Karbon
liflerlerin yorulma davraniginin tiim metallerden daha iyi oldugu gozlenmistir [4,12]. Karbon
lif takviyeli polimer matrisli kompozit malzemeler, diisiik agirlik ve yiiksek mukavemet
degerlerine sahiptir [3,13-15]. Karbon liflerin kullanim alanlari, u¢ak ve uzay alanlari, spor
malzemeleri, askeri alanlar, saglik alanlar1 ve endiistriyel alanlarda kullanilmaya baslanmistir
[16. 17]. Tablo 1 incelendiginde sentetik liflerin boyanmasinda 6nem rol oynayan PH degerleri
verilmistir. Boyanin emilmesi ile kimyasal islemde emdirmenin yapilmasina bu PH degerleri
fazla etkili olmaktadir. Akrilik lif diger adi PAN lifi bazik karakterli oldugu goriilmektedir [18].

Tablo 1. Sentetik liflerin kuru destilasyon sonuglari [18]

Kuru Destilasyon Sonuclan
Lif Simfi

Turnusol kiagid pH
Poliamid lifleri Bank 10 - 11
Poliester lifleri Asidik 3-4
Akrilik lifleri Bazik 10-11
Polivinilkloriir lifleri Asidik 2-3
Polivinilalkol lifleri Boyanmaz 4 -5
Polietilen lifleri Zawf asidik 5-6
Polipropilen lifleri Zawif asidik 6-7
Poliuretan lifleri Bazik 10-11
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Amonyum tuzu; kimyasal, renksiz prizmalar i¢inde kristallesir; 1sitmaya siiblimlidir ve suda
kolayca ¢oziiniir. Hava ortaminda gergeklesn kimyasal reaksiyonda bromine oksidasyonu
sonucunda yavas yavas sar1 renge dontismektedir [19, 20]. Amonyum kloriir, amonyum bromiir
kullanilarak amonyum tuzlar1 ile muamele edilmis PAN esasli oOnciil lifler kullanilarak
stabilizasyon islemi yapilmistir. 200-400°C arasinda hava ortaminda stabilize edilmislerdir.
DSC diyagraminda amonyum kloriiriin enerji piki daha fazla ¢iktig1 goriilmistiir. Liflerde
iyilesme amonyum bromiirde daha iyi oldugu anlasilmistir. PAN o6nciil liflerinin DSC pikine
gore kimyasal emdirilme islemi goérmiis liflerin pikindeki azalma termal dayanimin arttiginin
gostergesi olmustur [21]. Stabilizasyonda ve karbonizasyon asamasinda yiiksek sicakliklara
¢ikildikca polimerler zincirleri birbirinden ayirilir. Bunun sonucunda mukavemet kayiplarindan
dolay1 kirilgan ylizeyler meydana gelir. Bu problemlerden kaginmak i¢in kimyasal emdirme
yapilmaktadir [22, 23].

Kompozit konusu ile ilgilenen herkesin bu konunun ham maddesi olan elyafin (liflerin) ayrintili
bilmesi gerekmektedir. Karbon lif iiretiminde maliyetin azaltilmasi i¢in yeni bir ham madde
arayis1 soz konusudur. Gergeklestirilen bu tez ¢calismasinda, liflerin stabilize asamasina agirlik
verilmistir. Lifin karbonizasyon asamasindan Once stabilize olmasi ¢ok Onemlidir. Eger
stabilize islemi optimal sekilde gerceklestirilemezse stabilizasyon asamasinda fazla oksijen
yliklenmig lif karbonizasyon islemi sonucunda mukavemeti diisecektir. Karbon lif iiretimine
katki saglayan literatiirdeki bilgiler arastirilarak hazirlanan c¢esitli kimyasal ¢ozeltilerin PAN
ipligi izerindeki etkileri oksidasyon (stabilizasyon) islemi sonrasinda; lif kalinlig1 l¢timd, iplik
numarasi hesabi, iplige uygulanan yiikleme miktar1 hesabi, mukavemet analizleri ve alev testi
deneysel sonuglar1 verilmistir.

2. DENEYSEL YONTEM

Bu ¢aligmada kullanilan PAN lifleri AKSA Sanayi A.S’den temin edilmistir (Sekil 2). Lif ¢ap1
22 mikron ve iplik numarast 59.676 Tex olarak Olgiilmiistiir. PAN’nin kapali formiilii
(C3HsN)n’dir. PAN’nin teorik karbon orani % 67.92, hidrojen orant % 5.66 ve azot orant %
26.42°dir.

Sekil 2. PAN iplik bobini
Deneysel calisma prosediirii asagidaki gibi 6zetlenmistir (Sekil 3).

| -
HAM KURUTMA ik

‘ PAN LIFI —— J LR
; STABILIZE
ETANOL TASMALL oLMUS
YIKAMA YIKAMA NUMUNE
. KIMYASAL
il (YAS)
KURUTMA | g

Sekil 3. Ham PAN lifinin stabilizasyon islem basamaklar1
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Sekil 4’te % 5 igerikli Amonyum kloriir (NH4Cl) sulu ¢ozeltisinde 90°C’de 1s1tici tabla iizerinde
emdirilme yapilan emdirilme islemleri ve Ph tablosu verilmistir.

Kangtirmada 400 dev/dk dénme hin ~ 90°C'de isitici tabla Gzerine konulduktan sonraki
kullamlmigtir. 90°C'de isitics tabla 1sitilmig halinde renk degisimi gézlemlenmistir.

% Konsantrasyonlu Sicaklik (°C) PH
NH,CI
%5 24.4°C 6,27
J

Sekil 4. % 5 Amonyum kloriir (NH4Cl) sulu ¢ozeltisinde 90°C’de 1s1tict tabla iizerinde emdirme
islemi

Cozeltiyi karistirma isleminden sonra sicaklik ve Ph Ol¢iimi yapilmistir. Isitict tablaya
koymadan 6nce Ph’1 6.27 yani zayif seviyede asidik karakterli oldugu ¢ikmaistir. Sekil 4’te renk
degisiminin gozlemlenmesinin nedeni ise 1sitma sirasinda beherin iizeri stre¢ film ile
sarilmasina ragmen hava ile az da olsa temasi engellenememistir. Bu nedenle havanin oksijeni
ile reaksiyona girerek 1sitma sonucunda koyu renk halini almigtir. Bu nedenle 1sitma sonundaki
cozeltinin Ph 6l¢iimii ideal olmamaktadir. 5-6 civarinda diisiik asidiklik seviyesi tercih
edilebilir. % 5 Amonyum bromiir + % 95 sulu ¢6zeltisinde emdirmeli PAN polimer lifinin
emdirilmesi ile 19.184 mikron lif ¢ap1 elde edilmistir. % 5 Amonyum kloriir +% 95 su
cozeltisinde emdirmeli PAN polimer lifinin emdirilmesi ile 21.452 mikron lif cap1 elde
edilmistir. Amonyum kloriir daha fazla lifi sisirme yaptigi gdzlenmistir. Stabilizasyon
isleminde tek adim (sabit sicaklikta bekleme) yerine ¢ok adimli (degiserek artan sicaklikta
bekleme) farkli bekleme zamanlarinda test edilmistir. Sabit 1sitnma hiz1 2°C/dk’da sirasiyla 200-
210-220-230-240-250°C’de 5-15-30-45-60-75 dk’da ayri ayri her bir sicalik bekletilmistir.
Anlatilan konuya miiteakip olarak Sekil 5-9°da stabilizasyonda bekleme stireleri verilmistir.
Stabilizasyon isleminde 150°C’de kurutma firininda 5 dk birakilmistir. PAN’1n camsi gegis
sicakli 90°C civarinda oldugu i¢in 150°C’de pan polimeri yumusayarak emdirilmis kimyasalin
lifin i¢ine niifuzunu kolaylastirmak i¢in sabitleme islemi yapilmistir. Bunun sonucunda
stabilizasyon asamasinda daha iyi sonuclar alinmistir.

Her sicaklikta 5 dk beklemeli stabilize olmus PAN elyafin yakma testine bakildiginda; ipin
hemen yandig1 goriilmektedir. Bu durumda bekleme siiresinin yetersiz oldugu anlasilmistir

(Sekil 5).
5 dk 5 dk
230°C 240°C

0dk
20°C

5dk

2100c

5d

5 |
220°C P

5 dk

—

200°C

10
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Sekil 5. Stabilizasyon asamasindaki bekleme stireleri

Her sicaklikta 15 dk beklemeli stabilize olmus PAN elyafin yakma testine bakildiginda; ipin

hemen yandig1 goriilmektedir. Bu durumda bekleme siiresinin yetersiz oldugu anlasilmistir
(Sekil 6).

Codk | 15dk ‘  15dk ‘ 15 dk ‘ 154k ‘ ‘ 15dk | 15dk

|
‘ 20°C ﬁ‘ 200 °C |ﬁ' 210°C "' 220 °C P! 230 °C P' 240°C |‘| 250°C

Sekil 6. Stabilizasyon asamasindaki bekleme stireleri

Her sicaklikta 30 dk beklemeli stabilize olmus PAN elyafin yakma testine bakildiginda; ipin 5
ve 15 dk bekleme siirelerine gore ge¢ yandigi goriilmektedir. Bu durumda bekleme siiresinin
yetersiz oldugu anlasilmistir (Sekil 7).

0dk 30 dk 30 dk 30 dk 30 dk 30 dk 30 dk
20°C 200°c 0 2100c U 220°c 230 °C 240°c " 250°C

Sekil 7. Stabilizasyon asamasindaki bekleme siireleri

Her sicaklikta 45 dk beklemeli stabilize olmus PAN elyafin yakma testine bakildiginda; ipin 30
dk bekleme siiresine gore daha ge¢ yandigr goriilmektedir. Bu durumda bekleme siiresinin
yetersiz oldugu anlasilmistir (Sekil 8).

. 0dk ‘ 4551“!5‘ ‘ a5dk | 45dk '  45dk ‘ 45dk 45 dk

- 20°C P 200 °C “| 210 °C “‘ 220°C 230°C

240 °C “' 250 °C

Sekil 8. Stabilizasyon asamasindaki bekleme siireleri

Her sicaklikta 60 dk beklemeli stabilize olmus PAN elyafin yakma testine bakildiginda; ipin 30
dk bekleme siiresine gére yanmadig1 goriilmektedir. Ama uzun siire atese maruz kaldiginda
oldugu yerde komiirlesme goriilmiistiir. Bu durumda bekleme siiresinin yetersiz oldugu
anlasilmistir. Bekleme siiresinin veya yapilan ¢ozeltinin konsantrasyonunda iyilestirmeler
yapilmasi i¢in arastirmalar devam etmektedir (Sekil 9).

odk  60dk 60 dk ‘

20°C “ 200 °C |"' 210°c "W

60 dk ‘ 60 dk . 60dk ‘ 60 dk

220 °C l‘: 230°C I”! 240 °C |‘| 250 °C

Sekil 9. Stabilizasyon asamasindaki bekleme stireleri

Sekil 10°da PAN liflerinin stabilize olma sirasinda rampa hizlar1 (1sinma hiz1 orani) ile bekleme
suireleri grafikte gosterilmistir. Amonyum bromiir ile yapilan 1sinma hizi deney sonuglarina
bakilarak ve literatiir arastirmalari da goz ardi edilmeyerek kimyasaldan kimyasala 1sinma
hizinin degisikligi olabilecegini de dikkate alinip ideal 1sitnma hiz oranini her bir sicaklikta
sabit 2°C/dk olarak belirlenmistir. Calismalarimiz bu 1sinma hizinda devam etmektedir.

11
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Sekil 10. Grafik iizerinde verilen stabilizasyon asamasindaki bekleme stireleri

Stabilize olmus PAN ipliginde yanmazlik 6zelligi onemli bir kriterdir. Yanmazlik 6zelligi
bulunduktan sonra hava ortaminda daha uzun siire bekletilirse fazla oksijen yiiklemesinden
dolay1 polimerin baglarinda kopmalar olusarak PAN ipliginde mukavemet kayiplari meydana
gelecektir. Bu ylizden yapilacak c¢alismalardaki amag ise kimysal islem kullanilarak
stabilizasyon agamasinda firin iginde bekleme zamani en aza indirgenmelidir.

3. DENEYSEL BULGULAR

Tablo 2’de %5 amonyum kloriir (NH4Cl) + % 95 saf su ¢ozeltisinin lif ¢ap1 ve gekme kuvveti
degisimi verilmistir. Yakma testi uygulandiginda 5, 15, 30 dk PAN liflerinin yandigi
gozlemlenmistir. 45, 60 ve 75 dk’da yanma gézlemlenmemistir. Yanmazlik 6zelligi bulunan 45
dk bekleme zamaninda stabilizasyon islemi bitirilip karbonizasyon islemine gegilebilir ama
bizim ¢alismalarimizda stabilizasyon asamasi 6nemli oldugundan dolay1 bu yonde ¢alismalara
agirlik verilmistir.

Tablo 2. Baslangi¢ 200°C den 250°C’ye kadar 2°C/dk ya 2°C/dk beklemeli stabilizasyondaki
%5 Amonyum Kloriir (NH4Cl) + % 95 saf su ¢6zeltisinin lif ¢ap1 ve gekme kuvveti degisimi

NUMUNELERIN STABILIZASYON gfm LiF CAPI | MAKSIMUM CEKME
SURELERI DEGISIMi (%) KUVVETI

©K) ) ~)

Ham PAN 21.99 0 13.393

5 18.99 -%13.61 451

15 18.24 -%17.08 4.05

30 17.06 -%22.43 391

45 16.75 -%23.82 3.87

60 16.5304 | -%24.831 350

75 16.39 -%25.45 3.49

Tablo 3. Liflerin 5-15-30 dk bekleme siiresince iplerine uygulanan 40X biiylitme

12
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NUMUNENIN

STABILIZASYON RENK VANMA TESTL
SUREST

vanyor

Ham PAN

Yamyor
Lifin Bax kesimieri amonyum kioruri emag!
gorlemiend) ifin baz kesimbert de emmadg)
sozlement,

% 3 Amonyum Kloriir—
495 saf su gozeltisinde
emdirilmiy iplik

150°C'de S dk
(baglangs 200°C de
2°Cidk ya 2°Crdk)
beklemeli oxidasyon

Yanyor

250°C"de 15 YA pie

(baglangs 200°C de
2°C/dk ya 2°C/dK)
beklemeli oxidasyon

250°C"de 30 dk ANppCE

(baglangsg 200°C de
2°Cidk ya 2°C/dk)
beklemeli oxidasyon

Tablo 3 ve 4’te liflerin stabilizasyon agamasinda bekletilme siireleri verilmistir. Lifin 15 dk’dan
itibaren siyahlastigi gozlemlenmistir ancak yanmazlik 6zelligi 45 dk’da kazandigi yakma
testinde gozlenmistir.

Tablo 4. Liflerin 45-60-75 dk bekleme siiresince iplerine uygulanan 40X biiyiitme

250°C°de 45 dk
(baslangic 200°C de
2°C/dk ya 2°C/dk)
beklemeli oxidasyon
250°C’de 60 dk
(baslangi¢ 200°C de
2°C/dk ya 2°C/dk)
beklemeli oxidasyon
250°C’de 75 dk
(baslangi¢ 200°C de
2°C/dk ya 2°C/dk)

beklemeli oxidasyon

YANMIYOR

YANMIYOR

YANMIYOR

|

Tablo 5’te stabilizasyon (oksidasyon) islemi sonucunda iplik numalarinin degisim tablosu
verilmigtir. Issnma hiz orani ile kiitle kaybi ters orantili oldugu gézlemlenmistir.

Tablo 5. % 5 Amonyum kloriir + % 95 Saf Su ¢ozeltisinde ¢ozeltisinde kimyasal emdirme yas
islemi gormiis ticari pan (multi-filament) liflerinin oksidasyonu sonrasindaki iplik
numaralarinin 6l¢timii

13
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Numune Isimleri Oksidasyon Sonrast iplik | Oksidasyon Sonrasi iplik
Numarasi (TEX) Numarasindaki Yiizde
Degigimi
Ham PAN il o6 v
% 5 Amonyum kloriir +
9695 saf su ¢bzeltisinde 60,113 + 9% 0,732
emdirilmis iplik
250°C de 5 dk beklemeli oxi 58,87 -0 1,351
250°C de 15 dk beklemeli oxi 57,86 -0%3,04
250°C de 30 dk beklemeli oxi 56,07 -%6,04
250°C de 45 dk bekdlemeli oxi 3318 -%67,601
55,07 ~957,718
250°C de 60 dk beklemeli oxi
54,155 -%09,251
250°C de 75 dk beklemeli oxi

Sekil 11°de yogunluk 6l¢iim sonuglar1 verilmistir. Stabilizastonda ¢oklu adim kullanilmaistir.
Isinma hiz oran1 2°C/dk ile sabit birakilmistir. Sadece degisken paremetre olarak firin i¢inde
bekleme siireleri degistirilmistir. Buradaki amag siirenin yogunluklar1 nasil etkiledigini
arastirmaktir. Bekleme zamani arttikca life baglanan oksijen miktar arttik¢a yogunlugun artisi
da gozlenmistir.

%

il

Sdkbekemell iSdkbeemeli 30 dkbekemel 45 dkbeklemel 60 pkbekiemeli | 75 dk beklemeli
1B’ deagsglem’ | detosgfem’  det3lgdemt | del3dgrfem’ | de138grfem’

Sekil 11. % 5 Amonyum kloriir sulu ¢ozeltisinde kimyasal emdirme islemi yapilan PAN
ipliginin stabilizasyon igslemi sonrasinda yapilan yogunluk dlgtimleri

Tablo 6’da % 5 Amonyum kloriir sulu ¢ozeltisinde kimyasal emdirme islemi sonocunda
sentetik PAN ipliginin stabilizasyon islemi sonrasinda ¢ikan mekanik 6zelliklerinin degerleri
verilmigstir. Sentetik polimerler kristal yapida olurlar. Stabilizasyon igleminde yiiksek 1siya
maruz birakildiklarinda amorflasma go6zlenir. Baglar arasinda gevsemeler ve kopmalar
meydana gelir. Bu yilizden mekanik o6zelliklerinde kesin artma veya azalma olur gibi bir
durumdan bahsedilemez. Sentetik polimerler bu yiizden anizotropik 6zellik gostermektedir.
Amorf yapilarda cekme dayanimi azalirsa elastik modiil (GPa) dayanimi degeri de azalabilir.

Tablo 6. % 5 Amonyum kloriir (NH4Cl) saf su ¢ozeltisinde yas islemli PAN ipliginin mekanik
ozellileri
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Stabilizasyon
Siiresi
(Dakika)

Cekme
Mukavemeti

(MFa)

Maksimum Cekme
kuvveti

™)

Kopma

uzamasi

(%)

(Elastik)
Modulii

Baslangic
(Elastik)
Moduli

(GPa)

Ham Multifilament
PAN

263

13,303

14.33

g

666,73

13,184

250°C*de 5dk
(baslangic 200°C de
2°C/dk ya 2°C/dk)
beldemeli oxidasyon

94,302

4,514

4530

4207

250°C°de 15 dk
(baslangic 200°C de
2°C/dk ya
2°C/dk)beklemeli
oxidasyon

87,582

4,054

5503

3546

7660

250°C°de 30 dk
(baslangic 200°C de
2°C/dk ya
2°C/dk)beklemeli

oxidasyon

89,282

3,911

329,03

7314

250°C°de 45 dk
(baslangic 200°C de
2°Cidk ya 2°C/dk)
beklemeli oxidasyon

91,835

3,866

7265

3686

250°C*de 60 dk
(baslangic 200°C de
2°C/dk ya 2°C/dk)
beldemeli oxidasyon

85,261

3,504

1650

350.65

CEE}

250°C°de 75 dk
(baslangic 200°C de
2°C/dk ya 2°C/dk)
beklemeli oxidasyen

BB,084

3,492

[

292

736
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Sekil 12°de maksimum c¢ekme kuvveti ile % kopma uzama grafikleri verilmistir.
Stabilizasyonda bekleme zamani arttik¢a ¢ekme kuvveti diismiistiir. % kopma uzamasi 15 dk
ile 60 dk bekleme zamanlarinda artig oldugu gézlemlenmistir.

Sekil 12. Cekme kuvveti - % kopma uzama degerlerinin karsilastiriimasi

Cekme Kuvveti Grafigi (N)

A 5,903
4,514
L \ 3e11
4 4,35 ——
054
A
g Epaze
2
1
0
Sk 15 dk 30 dk
beklemeli  beklemsli  beklemeali

w 2,265
A5 dk 60 dk
beklemeli beklemeli

----- - Max gekme kuvveti (M)

=% Kopma Lizama

" 1,934

Sekil 13’te ¢cekme dayanim grafigi verilimstir. Islenmenmis (Ham) PAN ipliginin ¢ekme
dayaniminin hizla diistiigii gézlemlenmistir. 45 dk bekleme siiresinde bir miktar ¢ekme
dayanimi artmistir. 60 dk ve 75 dk’lik bekleme siiresinde ise tekrar diisiise gecildigi
gbzlemlenmistir.
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Cekme Mukavemeti (MPa)

300

\ 265
250 \
200 \

150

87,582
94,302 ——
89,282
85,261 —a— Cekme Mukavemeti (MPa)

100
S ——

50

Sekil 13. Cekme mukavemetinin bekleme siirelerine gore etkileri

Polimer sozciigl. birbirine kimyasal bag ile baglanan ¢ok sayida yinelenen birimden yapilmis
bir malzeme olarak tanimlanabilir. Tek bir polimer molekiilii milyonlarca kiigiik molekiil veya
monomer denilen tekrarlayan birimler icerebilir. Polimerler yiliksek molekiil agirlikli ¢ok biiyiik
molekiillerdir. Monomerler polimer olarak diizenlenebilmesi i¢in cift baga veya en az iki
fonksiyonel gruba sahip olmalidir.

Sekil 14°te elastik modiil degisimleri Newton biriminden gosterilmistir. 45 dk’ya kadar degerde
diismenin oldugu gozlemlenmistir. 45 dk’da ise artma gozlemlenmistir. En fazla diismeti 75
dk’da tespit edilmistir. Sonug olarak Amonyum kloriir ile isleme tabi tutulan PAN lifi i¢in 45
dk bekleme siiresinin mekaniksel 6zellikleri i¢in ideal oldugu goriilmektedir. 5 dk’da fazla
oksijen yiiklemesinden dolay1 diismeler gdzlemlenmesi literatiir kaynaklariyla desteklenmistir.

Elastik Modiil (N)
450
400 "“\\
350 —_——————
300 \—‘,
250
200
150
100
50
0
5dk 15 dk 30dk 45 dk 60 dk 75 dk
beklemeli beklemli beklemeli eklemeli beklemeli beklemeli
‘—O—Elast\'k Modiil (N) 420,7 3546 329,05 363,6 350,65 292

Sekil 14. Elastik modiiliin bekleme siirelerine gore etkileri
4. TARTISMA VE SONUC

45 dk bekleme siiresi ve 2°C/dk => 2°C/dk 1sinma hiz oram1 ayni1 olarak dikkate alindiginda
amonyum klortir ile emdirilmis PAN lifinin ¢ekme mukaveti amonyum bromiire gore daha iyi
oldugu gozlenmistir. Yanmazlik 6zelliginin amonyum bromdiriin daha iy1 oldugu gézlenmistir.
% 5 Amonyum kloriir sulu ¢6zeltisinde kimyasal emdirme iglemi sonocunda sentetik PAN
ipliginin stabilizasyon sonucundaki degerleri bu bildiride verilmistir. Mukavemetin, iplik

16



Conference Book

numarasinin, lif kalimligmin (¢capinin) azaldigi ve lif yogunlugunun arttigr gézlenmistir. Tiim
numunelerden elde edilen sonuglar incelendiginde amonyum kloriiriin PAN esasli liflerin
termal stabilizasyonu iizerinde olumlu etki gdstermistir. Stabilize numunelerin yanma
davraniglart incelendiginde amonyum kloriiriin olumlu etki gdstererek 45 dk da yanmazlik
ozelligi gostermistir. Yine de elde edilen sonuglarin DSC, TGA gibi termal analiz yontemleriyle
veya FT-IR, XRD gibi molekiiler ve kristal yapidaki degisimleri gosteren tekniklerle
desteklenmesi 6nemli olacaktir.
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OZET

Karbon lifleri, yaklasik 5-10 mikrometre ¢apa sahiptir. Molekiil yapilar1 en az % 90-95 arasinda
karbon atomlarina sahiptir. Yiiksek gerilme mukavemeti, yliksek mukavemet/agirlik orani,
yiiksek kimyasal direng, yiiksek sicaklik toleransi ve diisiik termal genlesme 6zelliklerinden
dolayr bu lifler; havacilik, insaat sektorii, savunma sanayisinde popiiler hale gelmislerdir.
Karbon liflerin onciileri poliakrilonitril (PAN), suni ipek (viskoz rayon) ve zifttir. Piyasada en
fazla PAN esasli karbon lifler karbon lif takviyeli polimer (CFRP) kompozitlerde
kullanilmaktadir. Seliilozik suni esasl karbon lifleri, seliilozik yontem de hem diisiik maliyetli
hammadde hem de yiiksek termal iletkenlik, saflik ve mekanik esneklik gibi 6zellikleri ile bu
lifleri PAN esashi karbon liflere gore daha da cazip duruma getirmesi diisiiniilmektedir.
Seliilozik esasli karbon liflerin PAN esasli karbon liflere gore mekanik 6zellikleri daha diisiik
oldugu icin deneysel olarak iyilestirme caligmalar1 siirdiiriilmelidir. Onciil liflerin termal
stabilizasyonu, karbon liflerinin tiretiminde 6nemli bir adimdir. Stabilizasyon reaksiyonlarinin
baslangicint ve sicaklik araligimi anlamak, gerilim, esneme vb. gibi islem parametrelerini
ayarlamak i¢in bir anahtardir. Ancak, stabilizasyon reaksiyonlari cok karmagiktir. Stabilizasyon
reaksiyonunu anlamak i¢cin DSC (Diferansiyel Taramali Kalorimetri), TGA (Termogravimetri
analizi) analiz sonuglar1 incelenmistir. {lk viskoz rayon 6nciil liflerinin bilesiminden bagimsiz
olarak reaksiyonlarin ayrilmasina izin verdigi gostermistir. DSC ve TGA egrilerine gore,
baslama sicakligi, sicaklik araligi ve bu reaksiyonlarin olusum sirasi, baslangi¢ liflerinin
kimyasal bilesiminin bir fonksiyonudur. % 3 Amonyum siilfamat + % 0.75 tire emdirmeli
viskoz rayon ipligine uygulanan termal stabilizasyon 1s1l isleminde oksidasyon reaksiyonlari
125°C'de zaten baslamistir. Halkalasma reaksiyonlar1 yaklasik olarak 210°C'nin {izerinde
baslamistir. 245°C'de de-hidrojenasyon reaksiyonlar1 olusmustur.

Anahtar Kelimeler: Viskoz Rayon Onciil Lif, Termal Stabilizasyon, TGA, DSC, Stabilize Lif
ozellikleri
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ABSTRACT

Carbon fibers have a diameter of about 5-10 micrometers. Their molecular structures have at
least 90-95% carbon atoms. Due to their high tensile strength, high strength/weight ratio, high
chemical resistance, high temperature tolerance and low thermal expansion properties, these
fibers; They have become popular in aviation, construction industry and defense industry. The
precursors of carbon fibers are polyacrylonitrile (PAN), rayon (viscose rayon) and pitch. PAN-
based carbon fibers are mostly used in carbon fiber reinforced polymer (CFRP) composites in
the market. It is thought that cellulosic artificial-based carbon fibers will make these fibers more
attractive compared to PAN-based carbon fibers with their features such as low-cost raw
materials in the cellulosic method and high thermal conductivity, purity and mechanical
flexibility. Since the mechanical properties of cellulosic based carbon fibers are lower than
PAN based carbon fibers, experimental improvement studies should be continued. The thermal
stabilization of the precursor fibers is an important step in the production of carbon fibers.
Understanding the initiation and temperature range of stabilization reactions is a key to
adjusting the tension, stretching such as process parameters. However, stabilization reactions
are very complex. In order to understand the stabilization reaction, DSC (Differential Scanning
Calorimetry), TGA (Thermogravimetry analysis) analysis results were examined. The first
viscose rayon precursor fibers were shown to allow the separation of reactions independent of
their composition. According to the DSC and TGA curves, the starting temperature, the
temperature range, and the order of occurrence of these reactions are a function of the chemical
composition of the starting fibers. In the thermal stabilization heat treatment applied to viscose
rayon yarn impregnated with 3% ammonium sulfamate + 0.75% urea, oxidation reactions have
already started at 125°C.

Keywords: Viscose Rayon Precursor Fiber, Thermal Stabilization, TGA, DSC, Stabilized
Fiber properties

1. GIRIS

Erime olmaksizin termal bozulmaya ugrayan ve miikemmel bir kristalin yapiya sahip olan
seliiloz lifleri karbon lif iiretimi i¢in umut verici bir hammadde olarak degerlendirilmektedir.
Seliiloz liflerinin stabilizasyon boyunca kuvvetli karbon lifleri olusturmasinin yani sira yiiksek
termal iletkenlik, yiiksek saflik, mekanik esneklik ve diisiik maliyet gibi ozelliklere sahip
onemli karbon lifi hammaddesidir [1, 2]. Seliiloz hammaddeli karbon lifi ilk olarak 1880’li
yillarda elektrik ampuliinde filament olarak kullanan Thomas Edison’dur [3]. Daha sonra
1959°da National Carbon Company viskoz rayon hammaddesinden karbon yapilar1 tanitarak
iki y1l sonra da karbon lifleri olusturmustur. Thornel karbon liflerini karbonizasyon sonrasi
2500°C germe islemi ile ozelliklerini gelistirdigini aciklamistir. Bu lif 170 GPa Young Modiil
ve 1.25 GPa mukavemete sahiptir ama yiiksek sicaklik iglemlerinin maliyetinin yiiksek olmasi,
mekanik 6zelliklerinin ve veriminin diisiik olmasindan dolay: seliilozik hammaddelerin tiretimi
ancak on yildan fazla stirmiistiir [4]. Rayon esasli karbon lif ticari olarak giinlimiizde diisiik
karbon veriminden dolay1 dnemini kaybetmistir [5]. Seliiloz liflerinden karbon lif {iretiminde
yapisindaki karbon miktarin1 arttirmak ig¢in stabilizasyon 1si1l islemi uygulanmaktadir.
Genellikle stabilizasyon 1s1l isleminde 25-150°C’de su yapidan ilk uzaklagma sicakligidir ve lif
yapisinda yaklagik % 12 lik agirlik kaybr olusmaktadir. 150-240°C’de seliiloz yapitasindaki
hidrojen ve hidroksil gruplarindaki su molekiilii uzaklasmaktadir. Termal bozunma islemi ise
240-400°C sicakliklarda olmaktadir. Bozunma isleminde C-O ve C-C baglart koparak
aromatizasyon (halkalagsma) reaksiyonlar1 olmaktadir [6]. Rejenere seliiloz liflerin stabilizasyon
isleminden sonra 1000 °C’ye kadar 1sitilarak karbonize edilmektedir [7]. Saf seliilozun teorik
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karbonlagsma verimi % 44 olmasina ragmen, karbonlagsma veriminin deneysel degeri ham lifin
dogasina bagli olarak % 10-30 arasinda degistigi belirlenmistir. Karbon veriminin diisiik
olmasinin nedeni stabilizasyon boyunca karbonmonoksit, karbondioksit, aldehitler, organik asit
ve katran olusumunun sonucunda seliiloz zincirinin bozunumundan kaynaklanmaktadir.
Stabilizasyon boyunca seliillozun bozunumu ugucu maddelerin iiretilmesinden dolay1 biiytlik
agirlik kayiplart ile sonuglanmaktadir [6]. Bitkilerin fotosentez yolu ile olusturdugu organik
maddeye seliiloz denilmektedir. Seliilozun kapali molekiil formiilii (CeH100s)n olan lineer bir
polisakkaritdir. Seliilozun element analizinde % 44.44 C, % 6.17 H, % 49 O elde edilmistir [8,
9]. Ayrmtili olarak seliiloz molekiilii incelendiginde, bir monosakkarit olan f—glikozun ¢ok
sayida birbiri ile birlesmesi sonucu meydana gelmis bir polisakkarittir grubu oldugu
anlasilmaktadir (Sekil 1) [10].

lil OH C'."HzOH Ff (I)H ?H,OH

AN /ou—f«\ A Ht/H 0\ - /éu H\C,H &/n \C,-——
W \*1 o/ k- 28 \OH H/C‘H H’c\H / o/c\?H H/‘u

|
éu,OH r'i (I)H cuon H OH

Sekil 1. Seliiloz polimer zinciri [11]

Odunlardan ve bitkisel atiklardan elde edilen selilloz maddesi yalmiz uzun seliiloz
makromolekiillerinden olusmamakta, ayn1 zamanda kisa selilloz makromolekiilleri ve baska
maddelerde icermektedir [12]. Seliiloz molekiilleri birbirine paralel sekilde diizenlenerek Sekil
14’te gortldugi gibi H kopriileri olusturup birbirlerine baglanmaktadir. Bu baglanmalar
sonucunda kristalin bolgeler olusmaktadir [13]. Seliilozun molekiil zincirleri arsinda olusan
baglar incelendiginde, hidrojen kopriileri disinda Van der Waals Kuvvetlerinin de bulundugu
goriilmektedir (Sekil 2) [14].

oH L l'
CHz
et N Jro P rLah,TAWM
HO HO

/H‘u\j/ i ,—-\\Tt x;.-y'-.d
Jr' OH
H OH "l- 0

ewen 50 HO "“—-.#—;;-"—c —3— FJ-"?‘“-\’;(‘“- -----
\
H:&— . "= Hn w‘? S0
. ,:‘C\ CH. ‘3}:_ * "’Eﬁ’ zL]I?J

Sekil 2. Seliiloz molekiilleri arasindaki hidrojen baglari [13]

Rejenere liflerini olusturan dogal polimerlerin kimyasal 6zellikleri degismemekte, sadece
fiziksel 6zellikleri degismektedir. Viskoz iiretimi i¢in odundan ve bitkiden elde edilen seliiloz
hammaddesi kostik soda ve sodyum bisiilfit ile islem gorerek yabancit maddelerden arimndirilir.
Seliiloz hamuru kostik soda ¢ozeltisi (NaOH) ile islem gorerek alkali seliiloz haline dontistir.
Alkali seliiloza, 6n olgunlastirma isleminden sonra karbon siilfiir (CS2) ilave edilerek seliiloz
ksantat elde edilir. Seyreltik sodyum hidroksit ilavesi ile de ham viskoz ¢ozeltisine
dontstiiriiliir. Filtreleme ve ard olgunlastirma isleminden sonra viskoz ¢ozeltisi asitli bir
banyoya diizelerden figkirtarak yas ¢cekim yontemi ile kati halde viskoz filamentleri elde edilir
(Sekil 3) [15].
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Sekil 3. Viskoz ¢ozelti eldesi [15]

Zeng ve arkadaslar1 fosfat ve siilfat tuzlarinin tiirleri iizerine calismiglar ve emdirme islemi
yapilmamig olanlara nazaran yaklasik % 50-70’e kadar karbon lif olusum verimini emdirilmis
olanlarin artirdigini gérmiislerdir. Amonyum dihidrojen fosfat (NH4)H2PO4) ve fosforik asit
gergek yiiksek verimin oldugu iyi bir emdirici bilesik olarak siniflandirilmaktadir. Amonyum
fosfat en ideali olarak smiflandirilir ve amonyum siilfat biitiin bilesikler arasinda en kotii
performansi zayif emdirici olarak siniflandirilir [16]. Sekil 4°te seliilozun karbon lifin molekiil
yapisina doniisiimii gosterilmistir [17, 18].
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Sekil 4. Seliilozun karbon lifine doniisiim asamalar1 [17, 18]

2. DENEYSEL YONTEM
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Rejenere seliiloz esasli viskoz rayon multifilament lifler, Karsu Tekstil Fabrikas1 San. A.S.
tarafindan deneysel ¢alisma i¢in iicretsiz gonderilmistir. Rengi gri seklinde olmaktadir.

(Sekil 5).

Sekil 5. Viskoz rayon iplik bobini
2.1. Onciil Liflerin Deneysel Cahsmadaki Adimlar1

Sekil 6’da verilen igslem basamaklar1 deneysel ¢aligmada kullanilan suni ve sentetik onciil lifler
icin gegerlidir. Calismada yapilan islemler Ozetlenmistir. En son basamakta ise lif
karakterizasyon teknikleri bulunmaktadir.

| liglem gérmemis
h &nciil lifler Lif karakterizasyon analiz tekniklerinin stabilize

liflere uygulanmasi

[

bekletilmesi
| Tsil islem (Termal stabilizasyon)

! 1

1 sa tasmali musluk suyunda yikama =
Etiiv (kurntma) firmminda kimyasallar life sabitleme
sicakhiga: 140°C" de isitma b 1°C/dK da 45 dk bekletme

30 dk saf suyun igcinde bekletme I

Etiiv (kurutma) firmimda 80°C' de 1sitma iz 1°C/dk’da
4 saat bekletme
On kurutma

1

| via . |
(Bir giin oda e ) -‘i Beher igcinde kimyasal yas islem wygulamas:

Sekil 6. Deneyde kullanilan 6nciil liflere uygulanan islem basamaklari

%10 Etanol-su ¢ozeltisi 1000 ml beherde hazirlanmistir. Karisimda beherde tasma olmamasi
icin 780 ml’lik kismi doldurulmustur. Suda 1 gr = 1 ml’dir. Etanolii de gram cinsinden
diisiiniirsek; Cozelti icindeki etanol ve saf su miktarlari su sekilde hesaplanmustir:

1000 x %10 =100 ml (% 10 etanol) ve detanot = 0.80 gr/cm® d=M/V ise
0.80 = m/100 => 80 gr etanol oluyor. 800-100 = 700 ml (% 90 saf su)

Deneyde kullanilan 6nciil lif numuneleri iizerinde bulunan safsizliklar1 gidermek amaciyla %10
etil alkol (etanol-C2HeO) ¢6zeltisi 2 saat oda sicakliginda mekanik karistirici ile karistirilmastir.
Karistirilan etil alkol-su ¢ozelti icerisine metal ¢ergeve numune tutucusu lizerine 20 metre
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sarilan Onciil lif numuneleri 2 saat alkol-su ¢ozeltisi i¢inde bekletilmistir. Daha sonra oda
sicakliginda (20°C) 1 saat musluk altinda tagsmali suda yikama yapilmistir. Temizlemesinin son
asamasi en son 30 dk saf suda (kaynatilmis suda) bekletilmistir. Islem sonunda yikanmis
numuneler 1 giin ¢eker ocakta kurumaya birakilmistir. Yikanip kurutulan numunelere termal
acidan kararlilik saglamak icin kimyasal islemler uygulanmistir.

2.2. Ham Viskoz Rayon Onciil Liflere Uygulanan Kimyasal Islem

% 3 Amonyum siilfamat tozu kullanilmistir. 1000 gr’lik beherin 800 grami dolu olacak sekilde
miktarlar hesaplanmistir. Beheri kiitle (gram) cinsinden almamizin nedeni ise kimyasal
cozeltideki maddeyi toz seklinde kullandigimiz icindir. Kullanilan iire lifleri yumusatarak
amom siilfamatin emdirilmesini aylastirmigtir. % 3 Amonyum siilfamat + % 0.75 iire + %
96.25 saf su karisimi olan cozeltinin miktar hesabi asagida verilmistir:

% 3 Amonyum siilfamat => 800 gr x 3100 = 24 gr
% 0.75 Ure => 800 gr x 0.75100 =6 gr

% 96.25 saf su karigtm1 => 800 gr x 96.25100 = 770 gr (s1v1 oldugu i¢in ml degerinde almak
daha kolay olacaktir. Yogunlugu (d) =1 gr/ml)

v=md => 770grlgr/ml => 770 ml
mekanik karigtiricida 24 sa (1 giin) siire ile 400 dev/dk’da karigsmistir (Tablo 1).
Tablo 1. % 3 Amonyum siilfamat + % 0.75 iire sulu ¢ozeltisinin pH degisimi

% 3 Amonyum siilfamat (HsN20:8) + %
0.75 iire (CO(NHL)2) + % 96.25 sal su Sicaldik (°C) pH
(H:0) karisim
%3 21.2 6.5
(Oda sicakhig1) (Zayif dereceli asidik)

Numunelere termal agidan yanma esnasinda kararlilik saglamak amaciyla 20 metrelik iplikler
6 tane metal cergevelere sarilmistir. Toplamda 120 metredir. Viskoz rayon ipliklerinin nemi
emme kapasitesi sentetik ipliklere gore fazla oldugundan dolay1 oda sicakliginda 2 sa emdirme
islemi gerceklestirilmistir. Daha sonra 24 sa kurumaya birakilmistir. Viskoz rayon iplikleri
suyun i¢inde biiziilme egilimi gostermistir (Sekil 7).

Sekil 7. Kimyasal 6n iglem sirast: (a) % 3 Amonyum siilfamat + % 0.75 iire sulu ¢ozeltisinin
karisimi (b) Kimyasal olarak emdirilen Viskoz rayon iplikleri Ham viskoz rayon onciil liflerin
iplik numarasi1 30.44 + 0.19 Tex iken % 3 Amonyum stilfamat + % 0.75 iire kimyasal emdirmeli
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viskoz rayon ipliginin numarasi ise 33.71 £+ 1.12 Tex’tir. Liflere yiiklenme ylizdesi +
%10.74’tlir. Kimyasal islem gérmemis ham onciil liflere kiyasla emdirilmis viskoz rayon
numunesinin iplik numarasinda bir artis oldugu goézlenmistir.

2.3. Viskoz Rayon Onciil Liflere Uygulanan Stabilizasyon Islemi

Viskoz rayon ipligi suni seliilozdan {iretildigi i¢in yiiksek sicakliklara maruz birakildiginda
hassas olan iplik daha da hassaslasarak mukavemetini kaybetmektedir. Bu nedenle diisiik
sicaklikatan baglayarak yiiksek sicakliga yavas yavas maruz birakildiginda stabilize olmus
numuneleri elde edebilmekteyiz. Selillozun halkali yapisindan dolay1r PAN ipligine benzer
sekilde kimyasal emdirme islemi kullanmadan yanmaz stabilize lifler iiretilebilmektedir. Ancak
kimyasal 6n iglem ile mukavametlerinde artis ve stabilize olma siiresinde azalma yapilmasi igin
kullanilmigtir. Tablo 2°de % 3 Amonyum siilfamat + % 0.75 iire emdirmeli viskoz rayon
ipligine uygulanan sirasiyla stabilizasyon sicaklik degerleri verilmistir. 6 farkl 1s1l islem siiresi
kullanilmstir. Isitma hizi da 2°C/dk’dir.

Tablo 2. Viskoz rayon liflerinin stabilizasyon parametreleri

Parametreler Termal stabilizasyon sicakhiklar:
125°C | 150 °C | 175°C | 200 2C | 210 °C | 220 5C | 230 °C | 240 °C | 245 °C

Hava ortanundaki stabilizasyon v v v v v v v v v
Exp 1. 3 3 ) 3 ) 5 5 5 5

Exp 2. in 10 in 10 ig 10 1o 10 1o

Stabilizasyon zamam (dk) Exp 3. 15 15 15 15 15 15 15 15 15

Exp 4. 20 20 20 20 20 20 20 20 20

Deneysel numarast (Exp.) Exp 5. 25 23 25 25 25 25 25 25 25

Exp 6. 30 30 30 30 30 30 30 30 30

Isitma Iz (°C/dk)

2 2 2 2 2 2 2 2 2

Stabilize olmadan 6nceki seliilozun doniisiim reaksiyonlar: sirasiyla dehidrojenasyon (hidrojen
uzaklastirma), de-polimerizasyon, oksidasyon ve halkalagma reaksiyonlar1 olmaktadir.
Stabilizasyon islemindeki en 6nemli olan reaksiyon oksidasyon adimidir. Ciinkii fazla oksijen
yuklenmesi durumunda liflerin mukavemetinde diistisler gozlenmektedir. Stabilizasyon
sicakligiin artmasi ile seliiloz molekiillerindeki karbon olmayan atomlar ve hidroksil (-OH)
gruplarak uzaklasarak halkali yapilara doniismektedir. Selillozun doniisiimii diiz zincirli
polimerlere gore daha kolaydir. Yanmazlik 6zelligi kazandirmak i¢in amonyum siilfamat
kimyasal1 uygulanmistir. % 3 Amonyum stilfamat + % 0.75 iire sulu ¢ozeltisinden emdirilen
viskoz rayon ipliginin stabilizasyonunda 6 set uygulanmistir. Bu setlerin 1s1l islem basamaklari
ortaktir sadece firin i¢inde bekleme siireleri farklidir. 10°C’den 125°C’ye 1sinma hiz1 2°C/dk
cikarak Xmin stiresinde bekletilmistir. Sirasi ile 1s1l islemler devam etmistir (Sekil 8). Kimyasal
On islem goérmiis viskoz rayon numunelerine uygulanacak olan stabilizasyon parametreleri daha
ayrinth olarak belirtilmigtir. Oda sicakligindan 1s1l islem baglayarak 125-245°C sicaklik
araliginda farkli bekleme siirelerinde beklenmistir daha sonra 30°C’ye sogumustur. Sicaklik
245°C’ye ¢ikildiginda termal kararlilik (yanmazlik) 6zelligi kazanildigr gozlenmistir. X min*
= (5, 10, 15, 20, 25 ve 30 dk) her asamadaki stabilizasyon agamasinin o sicakliktaki bekleme
siiresini gostermektedir.

25



Conference Book

oy

b

=]

—

©

E

E 245°C

"'=" 240°C

= 230°C

Pl 220°C

= 0 C

175°C 200G C/min Cooling
150°C . 2°C i Xmin
- 2°Cimin > X
iEimi -\min Xmin
2Clmin i
- X
Kmin ?
R  fofiemn TR e e D e G T S e S B g ;
v -
10°C Total Xumin

Stabilization time (minutes)
Sekil 8. % 3 Amonyum siilfamat + % 0.75 tlire emdirmeli viskoz rayon stabilizasyonu

Patent literatiiriine gore, tek basina siilfamik asidin polimerine etkisine bakilmigtir. Yumusatici
etkisinden dolay1 seliilozik liflerin gerilme mukavemeti degerlerinde ciddi azalma ile
sonuclanmistir. Mevcut arastirmada, oksidasyon reaksiyonlar1 sirasinda olusabilecek
mukavemet kaybini en aza indirmek i¢in azot igeren bir katki maddesi olarak iire, amonyum
stilfamat ile birlikte kullanilmistir. Molekiil yapisinda azot atomu bulunan iirenin (CH4N:0),
amonyum siilfamat (HeN203S) ve seliiloz (CeH100s) zincirlerinde bulunan hidroksil gruplar
arasindaki reaksiyonu hizlandirmada c¢ozelti i¢cinde kullanilmistir. Amonyum fosfat ve
amonyum siilfamat yangin geciktirici kimyasal tuzlardir. Ure katkis1 olmadan amonyum
stilfamat (HeN203S) kimyasal1 yiiksek sicakliga maruz birakildiginda siilfamik asit (NH3SO3)
ve amonyak (NHas) agiga ¢ikarmaktadir. Siilfamik asidin bozunmasi da yaklasik 205°C'de
meydana gelmektedir. (1) reaksiyon denklemine bakiniz.

HsN203S — NH3SO3 +
NH3 1)

Viskoz rayon (CeH1005-CH2-OH) liflerinin oksidasyonu, 5-30 dk arasinda degisen siirelerde
seliiloz (CsH100s) polimerinin yiiksek 1sidan dolay1 ortaya ¢ikan siilfamik asit ile aralarindaki
hidroksil (-OH) gruplarinin reaksiyonu sonucunda seliiloz siilfat bilesigi olusmustur. (2)
reaksiyon denklemine bakiniz.

CsH1005-CH2-OH + NH3SO3 — CsH100s5 -CH»-O-
SO3NH4 (@)
Ure (CHsN:0) varhiginda siilfamik asit (NH3SOs) 1s1 islem sonucunda reaksiyona girerek

silfonath iire (NH2CONHSO3H) ve amonyaga (NHs) doniistmektedir. (3) reaksiyon
denklemine bakiniz.

NH3SOs +NH2(CO)NHz — NHCONHSOsH + NHs (3)

Siilfonath iire (NH2CONHSOsH) daha sonra viskoz rayon (CeH100s-CH2-OH) liflerinde
bulunan seliilozun polimer zincirlerinin (<OH) gruplari ile reaksiyona girerek seliiloz siilfonatli
iire (CeH1005-H2-SO3CONH>), amonyak (NH3) ve su buhari (H20) yan {iriinleri meydana
gelmistir. (4) reaksiyon denklemine bakiniz.
CsH1005-CH2-OH+NH2CONHSO3H—CsH1005-Ho-

SO3CONH2+NH3+H,0 (4)

3. DENEYSEL BULGULAR
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Bu calismada, suni onciil lif grubunda olan viskoz rayon liflerine uygulanan stabilizasyon
asamasi arastirilmistir. Karbon lif iiretim siiresini ve maliyetleri azaltmak icin stabilizasyon
islemi Onemli oldugu icin arastirmalarimiz bu 1sil islemde yogunlagmistir. Kimyasal 6n
islemleri kullanilarak stabilizasyon siirecini hizlandirma amaclanmistir. Lifler sulu ¢ozeltiyi
emdiginde boyutsal olarak degistigi (uzunluk, ¢ap, mukvamet) gozlenmistir. Yapisal lif
karakterizasyonunu incelemek i¢in TGA ve DSC analizlerindeki degisimler incelenmistir.

3.1. Viskoz Rayonun Iplik Numarasi Degisimi

Iplik numarasini daha daha hassas olarak degerinin bulunmasi i¢in iplik uzunluklar1 110 yard
(~ 100.584 metre) alinmistir (Tablo 3).

Tablo 3. Ham viskoz rayon iplik numarasi (Tex)

OLCUM UZUNLUK AGIRLIK | UZUNLUK | IPLIK NUMARASL
NO (METRIE) (GRAM) (Metre) | (Gram/Metre = TEX)
1 100.584 30633 0| 3048
2| 10054 | 1093 T W5
3 io0sss | aosse | a0 | W4l
a | onssd | 3033 | a0 I .15
5| 100.55 | 30592 | T 30.41
6 s | 30eoE | 20 | 3043 |
Ohrtalams . | W44 |
Standart 271,96 Denye [ (N ]
sapma

Tablo 4’te viskoz rayon liflerine kimyasal emdirme sonunda iplik numaralariin arttig
gbzlenmistir. Bu liflerin kimyasali biinyesine absorbe ederek sistigini sdyleyebiliriz.

Tablo 4. Viskoz rayon liflerinin yas islem sonrasi iplik numarasi

OLCTUM AGIRLIK |[UZUNLUK| {PLIK NUMARASI
SAYISI (Gram) (Metre) | (Gram/Metre = TEX)
1 0.6707 20 33.535
1 0.6508 20 32.54
3 0.6718 20 33.59
4 0.7102 20 35.51
5 0.6534 20 32.67
6 0.6882 20 34.41
ORTALAMA 3.7
STD 303.39 Denye
STANDART 1.12
SAPMA

Ham liflerin iplik numaras1 30.44 + 0.19 Tex’tir. % 3 Amonyum siilfamat + % 0.75 ire
kimyasal emdirmeli viskoz rayon ipliginin numarasi ise 33.71 + 1.12 Tex’tir. Liflere yiiklenme
yiizdesi + %10.74 tiir. Is1l islem siiresi arttik¢a ipliknumarasinda azalma olurken % olarak iplik
numarasinda kayiplar artmaktadir (Tablo 5). Iplik numarainda kiplar artinca da stabilizasyon
verimi (%) diismektedir.

Tablo 5. Stabilize viskoz rayonun iplik numarasi degisimi
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Stabilizasyon zamam (dk) ipllk numarasi (Tex) ipllk numara Kaybi (%)
Ham viskoz rayon 30.44 P
5 19.87 - % 41.06
10 19.46 - % 42.27
15 19.23 - % 42.95
20 17.7 - % 47.49
25 17.51 - % 48.06
30 16.75 - % 50.31

3.2. Viskoz Rayonun Stabilizasyon Verimi (%)

Stabilizasyon verimi (%) ve iplik numarasi (%) degisiminin toplami 100’{i tamamlanmaktadir.
Iplik numras1 degisimi (%) bulundugunda stabilizasyon verimi (%)’de ortaya ¢ikmaktadir. Tisil
islem siiresi arttikca stabilizasyon verimi diigmektedir. Bu azalmanin temel nedeni; 1s1l islem
sonrasi polimerin yapisindan ucucu gazlarin (H20,CO,CO; gibi) uzaklagsmasidir. En iyi sekilde
151l iglem parametreleri arastirilip bu parametrelerin optimizasyonu yapilmalidir. Fazla 1siya
maruz kalindiginda lifler olumsuz etkilenmektedir. Bekleme stiresine bagli olarak stabilizasyon
verimleri (%) Tablo 6’da verilmistir.

Tablo 6. Viskoz rayonun stabilizasyon verimi (%)

Stabilizasyon zamam (dk) Stabilizasyon verimi (%)

Ham viskoz rayon 100.00
5 58.94
10 57.73
15 57.05
20 52.1
25 51.94
30 49.69

3.3. Lif Cap1 Degisimi

Ham (islenmemis) numunelerin lif cap1 6l¢limiinde, bobinden alinan 10 farkli lif numunesi lam
iizerine yapistirtlmis ve 40X biiylitmede her lifin ekseni boyunca 20 farkli noktadan dl¢tim
uygulanmistir (Sekil 9).

Sekil 9. Lif ylizeyinden 20 6l¢iim alinmast

Hassasiyetin artmasi i¢in ham liften 10 6l¢tim alinmistir. Stabilize lif ¢cap1 6l¢timiinde 5 farkl
lif numunesi tizerinden 20 farkli noktadan Ol¢lim alinmistir ve toplamda 100 o&lgiimiin
ortalamasi1 hesaplanmistir. Olgiim yapilan lif ¢aplar1 veya lif kalinliklari mikrometre (um)
cinsinden bulunmustur.

Lif ¢ap1 degisim (%) = Ham ipligin lif ¢cap1-Stabilizasyon sonras1 ipligin lif capitHam ipligin lif
capt x 100 (5)

3.4. Viskoz Rayon Lif Kalinhg:

Viskoz rayon liflerinin kesiti yuvarlak olmadigi i¢in lif kalinligr terimi kullanilmistir. Ham
viskoz rayon liflerinin ortalama kalinliginin 22.53 + 0.12 pm olarak bulunmustur (Tablo 7).

Tablo 7. Ham viskoz rayonu lif ¢ap1 (um)
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OLCTM 1 2 3 4 5 6. 1. 3 9 10,
NO NUMUNE | NUMUNE | NUMUNE | NUMUNE | NUMUNE | NUMUNE | NUMUNE | NUMUNE | NUMUNE | NUMUNE
1 24.27 233 2204 2146 L17 1152 2194 1162 2165 2184
2 24.27 234 2.3 2126 2175 62 2277 1123 .13 2184
3 24.08 2311 2223 2126 2184 1282 2.7 2162 2194 75
4 2407 211 225 2155 .46 301 128 1162 175 .36
5 24.08 74 228 184 2155 18 128 143 103 2097
[ 2447 2398 2.5 175 17 234 nn 233 1.4 107
7 417 233 228 204 T nm 2243 na PARTS M6
H] PEL] 2369 2301 55 2165 PN 2243 1214 nrs n
9 476 233 21 204 214 Pk} 2243 1214 1184 pall)
1] 2447 2388 23.01 204 2262 31 252 1223 1154 2136
i1 24.66 235 23.01 2154 LTS 82 2184 1194 .43 Pl
11 2447 235 115 2146 2184 82 2243 75 052 2155
13 2417 233 2311 2184 2204 nn 2233 1184 nmn 087
14 24,76 2476 214 21214 2194 2243 2262 2252 2291 .26
15 23.58 3.1 214 2184 2146 2214 233 2214 2282 .26
6 2437 2408 23.59 2146 2194 2146 2.7 2214 .62 2097
17 447 2447 135 165 1136 246 28 7194 2150 247
18 23,98 ) 2379 117 .84 784 2262 2104 0 .36
19 2437 732 2379 165 03 2146 2194 165 230 2078
i) 2456 FER: ) 114 21584 nn n1n 281 46 nmn mna7
Ortalama
. uRn 1364 2.0 2169 nm 054 751 nu 31 n
Standart
Sapma 025 0.45 055 0.1 037 0.61 1.30 042 044 032
8

Genel ortalama 22.53 pm

Genel sapma +0.12

Tablo 8’de stabilize olan liflerin 1s1l islem siireleri arttik¢a lif kalinliginda azalma olmustur. Isil
islem ve kimyasal islem gérmemis viskoz rayonun lif ¢ap1 22 pm’dur. 30 dk bekleme siiresinde
16.28 £0.21 pm kalinliga diismiistiir.

Tablo 8. %3 Amonyum siilfamat+ %0.75 iire emdirmeli viskoz rayon stabilize lifleri

Stabilizasyon zamam (dk) Lif kalinhgy (pm) Lif kalinhgs degisim (%)
Ham viskoz rayon 2253£0.12 I ===
5 18.30£0.78 -18.77
10 17.80+0.30 20.99
15 17.40+0.18 22.77
20 17.224+0.26 23.57
25 16.42 +0.06 27.12
30 16.28 021 27.74

3.5. Viskoz Rayon’un Yogunluk Testleri

Tablo 9°da ham viskoz rayon liflerinin yogunlugu 1.5 gr/cm® olarak &l¢iilmiistiir. 30 dk
stabilizasyon siiresinde 1.73 £ 0.04 gr/cm® olarak 6l¢iilmiistiir.

Tablo 9. Stabilize viskoz rayon numunelerin yogunluk degerleri
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Ipliklerin tiip igindeki konumlar1 tolerans degerlerini belirtmektedir (Sekil 8). Stabilizasyon

siiresi arttik¢ca yogunlugun arttig1 gézlenmistir.

Stabilizasyon siivesi (dk) Yogunluk degerleri (gr/cm?)
Ham viskoz rayon 1.5
5 1.6+0.04
10 1.65 +£0.03
15 168 + 0.06
20 1.69 £0.03
25 1L.70£0.5
30 1.73 + 0.04

Sekil 10. Viskoz rayon ipliklerin konumu: (a) 5 dk, (b) 10 dk, (c) 15 dk, (d) 20 dk, (e) 25 dk,

(f) 30 dk

30

3.6. Viskoz Rayonun Mukavemet Ol¢iimii

Stabilizasyon viskoz rayon numunelerin mukavemet analizinde 20 mm ¢ene mesafesi ve 5
mm/dk gerinim test hizindaki gerilme oran1 % 25 olup 6n gerilim 0.0.5’tir. Optimum degerleri
kullanilmistir. Ham numuneye gore % kopma uzamasi ile ¢ekme kuvveti (N) degerlerinde

azalma olmustur (Tablo 10).

Tablo 10. Stabilize viskoz rayon numunelerin mukavemet 6l¢timleri

Cekme
Stabiliz Jme Maksimum ko
sy cd T EOPTR | Elastik modulii | Flastik moduli
Siiresi kuvveti mukavemeti uzamasi
™ (GPa)
(Dakika) ™)
(MPa) (%)
Ham Viskoz rayon S65£127 278.19462.40 10,8922 83 162.85:37.88 802187
5 2934028 2355742245 2032053 220.38+34.81 17.75:2.80
10 1.40:0.14 T19.09-11.85 2581102 1010422982 83572257
1s 12140.13 114.99:0.8 25085 §5.08275 85 8.16+2.45
20 1.1640.17 101.9514.69 25098 94.84228.25 8332248
25 1.15+£0.22 111.89+21.47 1.7520.36 111.35+17.55 10.81£1.7
30 1.0740.13 110.77413.90 2.03£0.68 98.44=19.62 10.17-2.02

Islenmemis (ham) ve %3 Amonyum siilfamat + %0.75 iire sulu ¢ozeltiside emdirilmis-stabilize
edilmis viskoz rayon liflerin cekme mukavemeti degerleri Tablo 10°da sunulmustur. 125-245°C



Ases I1. International Health, Engineering and Sciences Conference
August 19 -22, 2022, Kayseri, Tiirkiye
Conference Book

sicaklik araliginda ¢oklu adimda 1si1l islem yapilmistir. Ham viskoz rayon ipligin ¢ekme
mukavemeti 278 Mpa iken 5 dakikalik termal olarak stabilize edilmis numunenin ¢ekme
mukavemeti 235.57 Mpa’a kadar gerilemistir.

Cekme mukavemetinde yaklagik %15.47'lik bir diislis gostermistir. 20 dk beklemede ¢ekme
mukavemeti 110.77 Mpa’dir ve ham iplige gore ¢cekme mukavemeti degerinde % 60.15’lik
keskin bir diisiis olmustur. Polimer zincirlerinde 6nemli 6l¢iide enerji kaybindan dolay1 ¢cekme
mukavemetinin azalmasinin ana sebebi olmustur. 20 dk bekleme siiresinden 25 dk bekleme
stiresine ¢ikildiginda ise 111.89 Mpa degeri elde edilmistir ve 20 dk bekleme siiresine gore
yaklasik %9.8’lik ¢ekme mukavemetinde artis olmustur. Elastik modiilii 5 ile 20 dk arasinda
diismektedir. 25 dk bekleme siiresinden sonra elastik modiiliiniin ¢iktig1 gozlenmistir.
Molekiiller aras1 ¢apraz baglama reaksiyonlarinin diger bekleme siirelerine gore daha
optimizeli sekilde oldugu diistiniilmektedir. Sekil 11°de incelendiginde ise ¢cekme kuvveti ile %
kopma uzamasi mevcuttur. Stabilizasyon siiresi boyunca 1sinin etkisi ile % kopma uzama da
diizenli bir azalis olurken 5 dk bekleme stiresindeki % kopma uzamasinda ham iplige gore %
81.36’lik bir azalis olmustur. 10, 15 ve 20 dk bekleme siirelerinde ise 5 dk bekleme siiresine
gore % kopma uzamasinda artis meydana gelmistir. Bunun da polimerin yapisindan dolay1
dalgalanmalarin oldugunun gostergesidir.
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Sekil 11. %3 Amonyum siilfamat+%0.75 tire-viskoz rayonun stabilizasyonu: (a) Ham numune
(b) 5dk, (c) 10 dk, (d) 15dk, (e) 20 dk, (f) 25 dk (g) 30 dk

3.7. Viskoz Rayon Esash Onciil Liflerin Renk Degisimi ve Alev Testi

Viskoz rayon oOnciil liflerinin stabilizasyon asamasi boyunca uygulanan islemlerde renk
degisimleri gézlenmistir. Kimyasalin etkisi ile 5-30 dk arasindaki bekleme siirelerinde liflerin
tamamen siyahlasti1 gdzlenmistir (Sekil 12).

Sekil 12. Stabilize viskoz rayon numunelerdeki renk degisimleri: (a) Ham viskoz rayon, (b) 5
dk, (c) 10 dk, (d) 15 dk, (e) 20 dk, (f) 25 dk, (g) 30 dk

Yanmazlik 6zelligi 5 dk bekleme siiresi ve sonrasinda kazanmistir (Tablo 11).

Tablo 11. Viskoz rayonun alev testi

Stabilizasyon zamam (dk) Renk degisimleri Alev testi

Ham viskoz rayon Gri Basansiz

5 Siyah Baganli

10 ' Siyah Basanl

15 Siyah Basanh

20 [ s'r_vah "Basan'll

5 Siyah Basanli

30 Siyah Baganli

4. LIF KARAKTERIZASYONU

Numune lifleri daha iyi analiz edebilmek i¢cin TGA ve DSC analizleri Erciyes Universitesinde
TAUM merkezinde yapilmistir.

4.1. Viskoz Rayonun TGA Analizi

Sekil 13’te hava atmosferinde %3 amonyum siilfamat-%0.75 iire sulu ¢ozeltisinde emdirilmis
ve termal olarak oksitlenmis yani stabilize edilmis viskoz rayon liflerinin TGA termogramini
gostermektedir. Su ve amonyagin buharlagsmasina karsilik gelen 220°C'ye kadar yaklasik %5'lik
bir agirlik kayb1 olmaktadir. TGA termogrami ayrica, amonyum siilfamat, seliiloz halkalarinin
hidroksil gruplari arasindaki siilfonasyon reaksiyonunun neden oldugu seliilozun ayrigmasina
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karsilik gelen 220 ve 285°C arasinda keskin bir agirlik kaybi1 gostermektedir. Ham viskoz
rayonun 650°C'de karbon verimi %15.3'tlir.

Weight (%)

Terrperaiure (°C)

Sekil 13. Stabilize viskoz rayonun TGA verileri: (a) Ham viskoz rayon; (b) 5 dk; (c) 10 dk; (d)
15 dk; (e) 20 dk; (f) 25 dk; (f) 30 dk

Nemin buharlagmasit 100°C civarinda olmaktadir. Seliilozun termal bozunmasi 250°C'de
baslamis ve 400°C'ye kadar devam etmistir (Sekil 13). TGA analizinde kullanilan azot
atmosferinde; 250-400°C arasindaki hizli agirlik kaybi 6nemli miktarda termal bozunma
reaksiyonunun meydana geldigini, 353°C'de maksimum agirlik kaybina ulastigini1 ve 650°C'de
%15.3'liikk bir karbon verimi gostermistir (Sekil 14).

0 TN N N NN AN TR SN TR T N TR N R T

b

Carbon Yield (%)

I
Oxidation irme (min)
Sekil 14. (O) 400°C ve ([]) 650°C karbon verimlerinin degisimi

650°C'de karbon verimlerinin daha yiiksek oldugu bulundu, bu da piroliz (yani karbonizasyon)
asamasi1 sirasinda daha yiiksek verimlere isaret etmektedir. Tablo 12°de 400 ve 650°C 'de
karbon verimleri karsilastirilmistir. 400°C'de karbon verimlerinin, 5-30 dakika arasinda degisen
stabilizasyon siireleri 650°C'de %22.6-%80 arasinda degisenlerden daha yiiksek oldugu
bulunmustur. 30 dakikada 650°C'de karbon verimi %63.8 degerini almistir. Ham viskoz rayon
karbon verimine gore stabilize olmus numunelerin verim degerlerinin arttigi goriilmiustiir.

Tablo 12. 400°C ve 650°C karbon verim siirelerinin degisimi

33



Ases I1. International Health, Engineering and Sciences Conference
August 19 -22, 2022, Kayseri, Tiirkiye
Conference Book

I Stabilizasyon siiresi | Karbon verimi (%) Karbon verimi (%)
@ 400°C 650°C

0 . 22,6 15.3

5 62.3 [ 56.3 I
. 10 | 66.5 ‘ 57.5

15 73.3 58.0

20 74.7 58.6

25 77.0 59.3

30 80.0 63.8

%3 amonyum siilfamat - %0.75 iire sulu ¢dzeltisinden elde edilen sonuclarda, stabilizasyon
islemi sirasinda siilfamik asit (NH3SO3) ve viskoz rayon liflerinin hidroksil (-OH) gruplari
arasinda giiclii etkilesimler oldugunu gostermistir ve biiyiilk miktarda karbonize yapinin
olusumuna yol agan molekiil i¢i ve molekiiller arasi ¢apraz baglarin olusumuyla sonuglanmastir.

4.2. Viskoz Rayonun DSC Analizi

[lk olarak su buhari ilk pikte genis edoterm egriler gostermektedir. Bu da seliiloz zincirlerinin
hidrofilik dogasindan kaynaklanmaktadir. Selillozun pirolizi de-hidrasyon ve de-
polimerizasyon reaksiyonlarinda yer almaktadir. Islenmemis ham seliiloz zincirlerinin de-
polimerizasyonu, ekzotermik reaksiyon goOsteren aromatizasyon (halkalagsma) islemine tabi
tutulmustur. De-hidrasyon, su tiretmek i¢in bir hidroksil grubunun ve bir hidrojenin iki hidroksil
grubu arasinda ayrilmasini igeren reaksiyonlardir. Viskoz rayon polimeri %100 seliiloz
icermesinden dolay1 termoplastik polimer 6zellik gostermez. Bundan dolay1 erime sicakligi
olmadigindan 335°C sicaklikta bozunma o6zelligi gostermektedir. Viskoz rayon liflerinin
kristallenme ve amorflagsma degerleri XRD-analiz ile yapilmistir. %3 Amonyum siilfamat +
%0.75 Ure (ASM-U) sulu ¢ozeltisi kimyasal emdirme islemine tabi tutulmustur. Stabilize
viskoz rayon liflerinin DSC termogramlarinda iki farkli pik goziikkmektedir. Sekil 15°te sunulan
islenmemis ham viskoz rayonun DSC termogrami incelendiginde, lif ylizeyindeki su buhari
100°C civarinda genis bir endoterm olarak goriinen piktir. Bu nem lifin tizerinde bulunmaktadir
ve uzakstirilmast zordur. Seliilloz zincirlerinin ayrisma (yani de-polimerizasyon) sicakligi
335°C'lik bir pik sicakligi 280 ile 340°C sicaklik arasinda olup genis egzoterm egrileri
izlemektedir. Bu pik selillozun bozunma ve polimer yapinin yok olmasint saglayan
reaksiyonlar1 temsil etmektedir. Bu reaksiyonlar levoglukozun (katran) olusumu ve seliilozun
bozunma lirlinlerini olusturmayaneden olmaktadir.

Heat flow (rmi#f)

\
N—
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Sekil 15. Stabilizasyon siiresinin bir fonksiyonu olarak ASM-U emdirilmis ve oksitlenmis
viskoz rayon liflerinin DSC termogramlari: (a) Ham viskoz rayon, (b) 5 dk; (c) 10 dk, (d) 15
dk, (e) 20 dk, (f) 25 dk, (g) 30 dk

DSC termogrami, glukozan ayrigmasmin nedeniyle maksimum 350°C'lik pik sicakligi ile
335'ten 360°C'ye uzanan genis bir ekzoterm bolgesi gostermektedir. ASM-U emdirme ve
ardindan hava atmosferinde oksidasyonun, oksitlenmis viskoz suni ipek liflerinin DSC
termogramlar1 iizerinde giiglii bir etki gosterdigi ortaya ¢ikmustir. Sekil 15(b—f), 5 ile 30
dakikalik stabilizasyon siireleri arasinda oksitlenen numunelerin DSC termogramlari, 335°C'de
bulunan seliiloz bozunma pikleri kaybolmustur. Bozunma egzotermi 350°C’den 335°C’ye
dogru kaymistir. Bu egzotermin varli§i bozunma islemi boyunca gergeklesen seliiloz
zincirlerinin ¢apraz baglanma sonucundan dolay1 kaynaklanmaktadir. Egzotermik pik kaybolup
yayvanlasinca seliiloz molekiil yapisi1 yliksek oranda halkali (aromatik) ve ¢apraz bagl yapiya
dontismektedir. Bozunma sicakligindaki sola dogru kayma bize seliiloz halkalarinin hidroksil
gruplart ile amonyum siilfamat gruplar1 arasinda meydana gelen reaksiyonlar sonunda
seliilozdan hidrojen uzaklagsmasina katki saglamaktadir. Bu reaksiyon da seliilozun kristal
yapisinin bozulmasina neden olmus ve molekiiller arasindaki hidrojen baglar1 kopmustur.
Amorflagsmanin baglamasini saglamigir. Viskoz rayon liflerine ASM-U kimyasal emdirme
islemi sonucunda seliiloz bozunma sicakligi kaybolmaktadir. Bunun nedeni, liflerin kristallik
derecesindeki azalmasidir. Seliiloz II yapisinin tamamen ortadan kalkmasiyla 5 ile 30 dakika
arasindaki oksidasyon siirelerinde c¢apraz bagli ve aromatize yapilarin olusumunu
gostermektedir. %3 Amonyum siilfamat + %0.75 Ure (ASM)nin varhiginda, dehidrasyon
reaksiyonlarinin de-polimerizasyon reaksiyonlarina gore tercih edilmesi beklenir. ASM-U
varliginda emdirilmenin, agirlikli olarak uygun de-hidrasyon reaksiyonlarinin meydana gelmesi
nedeniyle karbon verimini arttirmasi beklenmektedir.

5. TARTISMA VE SONUC

Suni lif grubunda olan 1s1l islem gormiis viskoz rayon liflerinin mukavemet, iplik numarasi ve
yogunluk oOl¢limiine bakilmistir. Viskoz rayon icin 3 set uygulanmustir. Her sette 6 farkli
bekleme siirelerinde 1s1l islem vardir. Bu donem toplamda 18 tane deney yapilmistir. Viskoz
rayon i¢in uygulanan kimyasal islemler asagida belirtilmistir:

*%3 Amonyum siilfamat + %1 sodyum meta silikat + %0.75 Ure + %95.25 saf su (pH: 9.85)
*%3 Amonyum siilfamat + %1.5 sodyum meta silikat + %0.75 Ure + %94.75 saf su (pH: 10.20)
*%3 Amonyum siilfamat + %0.75 Ure + %96.25 saf su (pH: 6.5)

Sodyum meta silikat, liflere kirilganlik kazandirdigi i¢in mukavemet cihazinda deger
alinamamustir. Ure ¢dzeltiyi yumusatici etki sagladigindan dolay1 liflerde kopma miktari
sodyum meta silikata gore daha azdir. Bu nedenle karakterizasyon analizleri %3 amonyum
siillfamat + %0.75 Ure + %96.25 saf su ¢ozeltisinde emdirilmis viskoz rayon liflerine
uygulanmistir. Kimyasal emdirme islemi yapildiktan sonra 150°den 245°C’ye kadar 25°C artan
sicaklikta ve 2°C/dk 1sitma hizinda alt1 farkli bekleme stireleri (5, 10, 15, 20, 25, 30 dk)
uygulanmigtir. 5 dk ve sonrasinda ipligin rengi tam siyaha donmiistiir ve yanmazlik 6zelligi
kazanmistir. Daha sonra halkali molekiiler yapiya uygun bir yapt meydana getirdigi
gozlenmistir. Ek olarak uygulanan kimyasal emdirmenin karbon lif {iretimini hizlandiracag:
diistiniilmektedir. Viskoz rayon liflerine yilikleme yiizdesi + %10.74 olmaktadir. Kimyasal ve
islem gormemis ham Onciil liflerin iplik numaras1 30.44 Tex iken 5 dk beklemeli stabilize
numunenin iplik numarasi 19.87 Tex olmaktadir. -%41.06 iplikte kayip meydana gelmistir. En
uzun siire bekleme stiresi 30 dk uygulandiginda ise 16.75 Tex’e kadar diiserek -%50.31 iplikte
kayip meydana gelmistir. Stabilizasyon siiresine bagli olarak ayn1 zamanda lif ¢apinda azalma
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goriilmiistiir. Nemin buharlagmasi 100°C civarinda olmaktadir. 220°C'ye kadar yaklasik %5'lik
bir agirlik kayb1 olmaktadir. TGA termogrami ayrica, amonyum siilfamat, seliiloz halkalarinin
hidroksil gruplar1 arasindaki siilfonasyon reaksiyonunun neden oldugu seliilozun ayrismasina
karsilik gelen 220 ve 285°C arasinda keskin bir agirlik kaybi gostermektedir. 250-400°C
arasindaki hizli agirlik kaybi 6nemli miktarda termal bozunma reaksiyonunun meydana
geldigini, 353°C'de maksimum agirlik kaybina ulastigint gostermistir. Isinin etkisi ile erime,
kristallenme ve cams1 ge¢is sicakliklarinin bulunmasinda DSC analizi polimerler i¢in 6nemli
olmaktadir. Su buhart ilk pikte genis edoterm egriler gostermektedir. Bu da seliiloz zincirlerinin
hidrofilik dogasindan kaynaklanmaktadir. Oksitlenen numunelerin DSC termogramlari,
3350C'de bulunan seliiloz bozunma pikleri kaybolmustur. Bozunma egzotermi 3500C’den
3350C’ye dogru kaymuistir. Bu egzotermin varligi bozunma islemi boyunca gergeklesen seliiloz
zincirlerinin ¢apraz baglanma sonucundan dolay1 kaynaklanmaktadir.
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Endiistriyel lazerlerin bircogunda, lazer 1sininin olusabilmesi icin 6zel gazlarin kullanilmasi
gereklidir. Gazin kalitesi ve sec¢imi, lazerin giivenirliligini ve islemin verimliligini dogrudan
etkilemektedir. Lazer gazlar1 genellikle, yiiksek saflikta 6zel gazlardir. Lazer gazlari, makinaya
ayr1 ayr tiiplerde ya da onceden belli oranlarda karigtirllmis olarak verilmektedir. Bu 6n
karistirma ya da gazlarin ayn tiiplerde verilmesindeki islem parametreleri (gaz debisi, basing
saflig1 vb.) her lazer imalat tezgahi iireticisi tarafindan belirlenir. Gilinlimiizde yiiksek isleme
hiz1 ve hassas imalat 6zellikleri igeren lazer teknolojisi, makine imalati ve metal teknolojileri
alaninda 6nemli uygulamalara sahiptir. Tiirkiye'de ve diinyada dordiincii sanayi devrimine
(Endiistri 4.0) bagl olarak otomasyon sistemlerindeki 6nemli gelismeler lazer teknolojilerinin
kullanim alanlarin1 artirmaktadir. Lazer teknolojileri, glinimiizde Endiistri 4.0'm 6nemli bir
pargasidir. Lazerin endiistriyel alanlardaki uygulamalari genellikle lazerle kesme, delme,
markalama, kaynak, kalite kontrol, 6l¢clim analizi ve malzeme denetimidir. Lazerin makine ve
metal teknolojilerindeki endiistriyel uygulamalar1 maliyet ve zaman parametreleri acgisindan
oldukga avantajlidir. Seri tiretime uygundur. Son yillarda lazer teknolojileri, polimer ve plastik
bazli malzemeler i¢in mekanik isleme ile yapilmasi zor olan mikro perforasyon ve ¢ok katmanl
iretim teknolojilerinde uygulama bulabilmektedir. Yiizey sertlestirme, korozif ylizeylerin
temizlenmesi, boya ¢ikarma lazer teknolojilerinin diger giincel uygulama alanlaridir. Lazer
teknolojileri makine ve imalat sektorleri disinda medikal uygulamalar, uzay teknolojileri,
savunma sanayi, otomotiv, iletisim, enerji transferi, bilgi teknolojileri, gdsteri ve eglence
sektodrlerinde uygulama bulabilmektedir. Ulkemizde son yillarda ileri teknoloji imalat tezgahi
olarak ithal edilen lazer kesme tezgahlar1 otomotiv sektoriinde iiretim igin biiyiik kolayliklar
saglamaktadir. Otomotiv yan sanayisi olarak c¢aligsan cesitli fabrikalar lazer kesme tezgahim
kullanarak rakiplerine biiylik fark atmislardir. Bu ¢alismada lazer tezgahinin genel 6zellikleri,
lazer tezgahinin kullanilmasiyla saglanan kolayliklar, lazer tezgahinin hangi malzemeler i¢in
ve hangi kalinliklar kadar imalat yapilabildigi, parca programlari yapilirken nelere dikkat
edilmesi gerektigi ve lazer imalat isleminin programlama asamalar1 anlatilmistir.

Anahtar kelimeler: Makine mithendisligi, endiistriyel lazerler, lazer imalat, makine ve imalat
teknolojileri.

Abstract

In most industrial lasers, special gases are required for the laser beam to be produced. The
quality and selection of the gas directly affects the reliability of the laser and the efficiency of
the process. Laser gases are generally high purity special gases. Laser gases are given to the
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machine in separate tubes or pre-mixed in certain proportions. The process parameters (gas
flow rate, pressure purity, etc.) for this pre-mixing or delivery of gases in separate tubes are
determined by each laser machine tool manufacturer. Today, laser technology, which includes
high processing speed and precision manufacturing features, has important applications in
machine manufacturing and metal technologies. Depending on the fourth industrial revolution
(Industry 4.0) in Turkey and in the world, important developments in automation systems
increase the usage areas of laser technologies. Laser technologies are an important part of
Industry 4.0 today. Industrial applications of laser are generally laser cutting, drilling, marking,
welding, quality control, measurement analysis and materials inspection. Industrial applications
of laser in machine and metal technologies are very advantageous in terms of cost and time
parameters. It is suitable for mass production. In recent years, laser technologies can find
applications in micro-perforation and multi-layer production technologies, which are difficult
to do with mechanical processing for polymer and plastic-based materials. Surface hardening,
cleaning of corrosive surfaces, paint removal are other current application areas of laser
technologies. Apart from the machinery and manufacturing sectors, laser technologies can find
applications in medical applications, space technologies, defense industry, automotive,
communication, energy transfer, information technologies, show and entertainment sectors.
Laser cutting machines, which have been imported as advanced technology machine tools in
our country in recent years, provide great convenience for production in the automotive sector.
Various factories working as automotive sub-industry have made a big difference to their
competitors by using laser cutting machine. In this study, the general features of the laser
machine, the facilities provided by the use of the laser machine, the materials and thicknesses
of the laser machines, what should be considered when making part programs, and the
programming stages of the laser manufacturing process are explained.

Keywords: Mechanical engineering, industrial lasers, laser manufacturing, machinery and
manufacturing technologies.

1. GIRIS

LASER (Light Amplification by Simulated Emission of Radiation) uyarilmis yayilmalar
(magnetik, elektrik, 1s1k) ile 15181in giiclendirilmesidir. Lazer 1sininin elde edilmesi
kolaylastiktan sonra uygulama alanlar1 da artig gostermistir. Miithendislikte kullanim1 kaynak,
kesme ve delme islemleri seklindedir. Lazerde CNC yapilan iiretim, hem otomasyonu
saglamakta hem de iiretim hatasini en aza indirgemektedir. Lazerin ¢esitli takim tezgahlarinda
uygulamasiyla tiretim 24 saat yapilabilmekte, seri iiretim saglanmasiyla maliyeti azaltmaktadir.
Ozellikle lazerle yapilan kesme islemleriyle birgok kalip ve aparattan tasarruf
saglanmaktadir.

Bununla birlikte bir¢ok tezgahin gereksiz kullanimi ortadan kalkmakta, insan faktoriinden
kaynaklanan hatalar minimize edilmektedir. Makine Miihendisliginde ozelikle de imalat
sektoriinde lazer temassiz, aginmasiz ve ¢ok amacl kullanimli bir takim olarak giliniimiizde
kullanilmaktadir. Bilgisayar destekli iiretime otomasyona uygun olusu, ekonomik ve kaliteli bir
liretim saglamasi nedeniyle sanayide malzemelerin islenmesinde her gecen giin konvansiyonel
imalat yontemlerinin yerini almaktadir. Imalat sektdriinde kullanilan yiiksek giiclii lazer
makinalarin verimlerinde ve giiglerinde ¢ok kisa siirelerde biiyiik artislar elde edilmistir. Bunun
paralelinde maliyet fiyatlarinda biiytlik diisiisler kaydedilmektedir. Bu makinalarin kapladiklari
alan ve agirliklar biiytik 6l¢iide azalmigtir. Torna ve isleme tezgahlarindan farkli olarak lazer
kesme tezgahlari, islenecek malzemeyi cok kiigiik ¢apli bir lazer 151k hiizmesi ile eritir ve
buharlastirir. Sertligi veya yogunlugu ne olursa olsun, tim malzemeler ¢abuk ve piiriizsiiz
islenebilmektedir (Kjlaser 2010).
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2. YONTEM

Lazerle kesim isleminde mekanik kesme kuvvetleri olusmadigi i¢in titresimsiz ve hizli bir
operasyon yapilabilmektedir. Lazer temassiz isleme 6zelligiyle kesilmesi zor olan kirilgan,
iletken veya yalitkan, yumusak ve ince, kesimi zor olan ileri mithendislik malzemelerinde hizli
ve hassas bir isleme kabiliyeti sunmaktadir (Anon., (2006).

Lazer kesme isleminin kalitesi, genel olarak malzeme, lazer sistemi ve operasyon parametreleri
tarafindan belirlenir. Lazer sistemi parametreleri, 1s1n dalga boyu, maksimum lazer gii¢ ¢ikis,
lazer 151 kalitesi, kesilen malzemenin o6zellikleri ve kalinligini igermektedir. Operasyon
parametreleri ise lazer giicii, kesme hizi, mercegin odaklama mesafesi, odak noktasinin is
pargasi list ylizeyini takibi, yardimci gazin basinci ve tiirii, agizlik ¢ap1 ve agizligin is parcast
iist yiizeyine olan mesafe ayarin1 kapsamaktadir. Malzeme cinsi ve kalinligina bagl olarak bu
parametreler degistirilir. Bununla birlikte lazer sistemine ait bazi karakteristik parametreler
operator tarafindan degistirilemezler.

Lazer 1511 ¢ok farkli termal ve fiziksel 6zellige sahip malzemelerin kesilmesinde kullanilir.
Metal malzemelerinin ergime sicakliklar1 yiiksek oldugundan kesme islemi icin yliksek gii¢
yogunluguna ihtiya¢ duyulur. Metal disi malzemelerin kesimi diisiik gii¢ yogunluklarinda
gerceklesebilir. Metal yiizeyine karsi odaklanmis lazer 1s1n1 metal yiizeyi tarafindan kismen
sogurulur, kismen yansitilir. Malzemenin lazer giiciinii sogurma kabiliyeti, metal yiizeyinin
yansitma Ozelligine baghidir. Malzemenin optik 6zelligi sicaklifa bagl olarak degistiginden
sogurma kabiliyeti de degisiklik gosterir (Riveiro A., Quintero F., Lusquinos F., Comesana R.,
Pou J, 2010).

Sekil 1 (a,b) Soldaki Fotografta (a) Lazer kafa ile sac metal kesimi. Sagdaki fotografta (b) CNC
LASER Takim Tezgahinin ayrintili i¢ yapist.

Bunlarin yaninda az da olsa ylizey goriinlimii, metaliirjik faz ve yiizeye yakin yerlerdeki
gazlarin ve parcaciklarin lazer 1511 ile etkilesimine bagli olarak degisir. Malzemenin termal ve
fiziksel ozellikleri, islem parametrelerinin yani sira dogru lazer-malzeme kombinasyonunu
olusturmak i¢in énemlidir (Un, H. 2007).

Endiistriyel lazer kesimde kesme parametrelerinin (kesme hizi, lazer 1s1n1 odak noktasi konumu,
kesme gaz1 basinci) bir birleriyle uygun olarak ayarlanmasiyla iyi bir kesme ylizeyi kalitesi elde

edilebilir.
Lazer 1sin1yla kesme iglemi igin gereken enerjinin iletimi, ya bir "stirekli ¢izgi" yani CW-
caligma (Continuous Wave = siirekli dalga) veya bir darbeli ¢alistirma formunda yapilabilir.
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Her bir calistirma tiiriinde lazer parametrelerinin se¢iminin ve ayarinin kendiliginden
saglanmasi i¢in, isletme ekipmanlarinin, CNC komutlarinin ve lazer komutlar1 ile uyumlu
olmasi gereklidir (Siile P., 2013).

Endiistriyel lazer teknolojisindeki gelismeler, bu teknolojinin, alternatiflerini geride birakarak,
birgok endiistriyel alana uygulanabilmesine imkan tanimistir. Lazer teknolojisinin sanayideki
en biiyiik uygulama alanlarindan birisi metal ve metal olmayan malzemeleri kesme islemleridir.
Lazerle kesim isleminde mekanik kesme kuvvetleri olusmadigi icin titresimsiz ve hizli bir
operasyon yapilabilmektedir. Lazer teknolojisi ile yapilan metal kesim islemleri geleneksel
yontemlere kiyasla bir ¢ok acidan daha basarili sonuglar ortaya koymaktadir (Ozden, H.
(2013).

Lazerle sa¢ metal kesiminde, endiistriyel CO; lazerler yiiksek gii¢ ve 1s1n kalitesi sunduklari
icin bu alanda egemendirler. Sa¢ metal kesimi, endiistrideki lazer uygulamalari igerisinde en
biiyiik paya sahiptir. Islem temelde odaklanmis lazer 1s1n1 ile diizlem bir tabaka kesme islemidir.
Lazer 1s1ininin malzeme iizerine mercekler yardimiyla odaklanmasi sonucunda, kiigiik ve hassas
olarak konumlanmig bir bdlgede ergitme ve buharlastirma ile kesme gergeklestirilir. Boylesine
kullanish ve yaygin bir teknolojiyi en uygun sekilde kullanabilmek ig¢in, kesme islemini
etkileyen parametrelerin iyi bilinmesi ve bu parametrelere bagl olarak kalitesi yliksek {iriinlerin
elde edilmesi saglanabilir (Hiigel H., 2010),(Yilbas B. S., Davies R. and Yilbas Z., 1992).

Tablo 1. Laser Kesim Parametreleri.
LAZER KESIMPARAMETRELERI
[ ‘ | |
LAZER ISIN PARAME TRELER] MALZEME PARAMETRELERI ISLEMPARAVETRELER
Maksmun azer gip otk ve Matzemerintzmal v Kulendanlazerzicd
yodunliz rellkler v Kemnehin
[ Kalites Matzem eninfizicss! o Odekmesafed
' Dal_a boyu drelliklen o Odak noktas kommu
o Yardmo gomcingvebesna
v Adrlikeapy
v Adzlik ueunan pargayz olen
mesefed
v Amlkhzag
Operatirtarafinden Operatirtarafindan dedstnlebilen parametreler

dedstinlenzyen parametreler

3. BULGULAR

Geleneksel yontemlerde oldugu gibi, lazerle kesim teknolojisinde de iiretim verimliligini
arttiran ve Uriin kalitesine dogrudan etki eden bir takim islem parametreleri bulunmaktadir.

Ileri miihendislik malzemelerinin ortaya c¢ikmasi, zorlu tasarim gereksinimleri, karmasik
geometriler ve hassas boyutsal oOlciiler, geleneksel isleme metotlarinin kullanimini
sinirlandirmaktadir.. Modern isleme yontemleri arasinda, lazer 1siniyla kesme ‘Laser Beam
Machining” (LBM) bu teknolojinin en yaygin uygulama alanlarindan biridir.

Metal agirlikl olsa da, ¢ok farkli tiirden malzemelerin (kumas, kauguk, kagit vb.) kesilmesinde
kullanilan lazer kesim teknolojisi en hizli yayginlasan gelismis metotlardandir. Lazerle
islemenin geleneksel metotlara (plazma, oksijen ile kesim, testere) kiyasla pek cok iistlinliigii
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vardir. Oncellikle temassiz isleme 6zelligiyle kesilmesi zor olan kirilgan, iletken veya yalitkan,
yumusak ve ince, kesimi zor olan ileri mithendislik malzemelerinde hizli ve hassas bir isleme
kabiliyeti sunmaktadir. Ikinci olarak, LBM termal bir islemdir ve termal ¢alismaya duyarl
malzemelerde termal etkiler ¢ok sinirli bir bélgede tutulabilmektedir. Ugiinciisii, LBM daha
esnek bir islem olusudur. Diger avantajlar1 ise minimum malzeme kaybi1 veren dar kesim izi,
oldukca diiz kesme kenar1, minimum metaliirjik ve yiizeysel bozukluklar, yiiksek kesme hizi,
karmasik kesimler icin bilgisayar destekli niimerik kontrollii tezgahlara kolay entegrasyon
edilebilmesidir (Dirk Petring, 2001), (John C. lon, (2005).

Laserli imalat kalitesini etkileyen ¢ok sayida parametre bulunmaktadir. Islem, lazer, parca ve
malzeme parametreleri olarak dort ana gruba ayrilabilir. Laser para-metrelerine ait énemli
biiyiikliikler, sembol ve birimleri ile birlikte; lazer maksimal ¢ikis giicii, P [kW]; nominal laser
giicii, P [kW]; lazer dalga boyu, A [um] veya [nm]; laser enerji yogunlugu, E [W/cm?] veya E
[KW/mm?], pulslu laserde ise puls tepe enerjisi, [Joule]; puls siiresi [ms], puls frekansi, puls
formu, 1s1n kalitesi dir (Chen M., Ho Y., Hsiao W., Wu T., Tseng S., Huang K., 2011).

Metal kesme islemleri klasik olarak oksi-gaz aleviyle yapilmaktadir. Hassas olmayan ve et
kalinlig1 fazla olan parcalar, glinimiizde de bu yontemle kesilmeye devam etmektedir. Bu
yontemin yeterli goriilmedigi yerlerde yani hassaslik ve temizlik istenen imalatlarda plazma
kesme tercih edilmektedir. Bu yontem, oksijenle kesmeye nazaran daha iyi bir kesim
yontemidir. CNC lazer kesme yontemine baktigimizda ise imalat teknolojisine farkli bir boyut
kazandirmistir, daha hizli ve pratikdir (Kincade K., Anderson S., Laser marketplace (2008).

CNC lazer kesme islemleri tamamen bilgisayar kontrollii olup insan faktorii sadece kesilecek
parganin ¢izimini yapip bunu cihaza aktarmasi ve cihazin kontrollerini ayarlayarak kesim isinin
baslatilmasi ile sinirlidir.

Sekil 2. Lazer kafa ayrintili malzeme isleme yapisi.Laser liretim yontemlerinin basliklari, dnem
sirast dikkate alinmadan asagidaki gibi siralanmustir;

- Lazerli ayirma, kesme, delme, oyuk kanal, dis agma ve talas kaldirma yontemleri,
- Lazerle birlestirme yontemleri (lazer kaynagi, laser lehim, laser yapistirma),

- Laser yiizey islemleri, sertlestirme, kaplama, ylizey modifiye, temizleme, yiizey
sekillendirme, renklendirme markalama,

- Malzeme buharlastirma (malzeme tiraslama, eksiltme),

- Laserle plastik sekil verme, laserli dokme Malzeme i¢ yap1 6zelliklerinin laserle degistirilmesi,
Laser alagimlama,
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- Laser taramali sinterleme yontemi, 3D Baski yontemleridir.

Bunlarin yaninda az da olsa ylizey goriiniimii, metaliirjik faz ve yilizeye yakin yerlerdeki
gazlarin ve pargaciklarin lazer 1s1mi ile etkilesimine bagli olarak degisir. Malzemenin termal ve
fiziksel oOzellikleri, islem parametrelerinin yani sira dogru lazer-malzeme kombinasyonunu
olusturmak i¢in 6nemlidir (Genceli, F.O. (1985).

4. SONUC, TARTISMA VE ONERILER

Lazer teknolojisi ile imalat diger termik imalat yontemlerine gére malzeme iizerinde biraktigi
olumsuz etkiler daha azdir. Kesim ylizeyi diger termik yontemlerine gore daha diizgiin olarak
elde edilebilir, malzeme yiizeyine komsu bolgelerdeki genislikleri diger termik imalat
islemlerindekilere gore daha azdir ve bu sayede iiretimi yapilacak pargalar i¢ ice
konumlandirilarak malzeme kaybinin en aza indirgenmesi miimkiindiir.

Son yillarda, lazer teknolojisi makine imalat, otomotiv ve ugak sanayileri, tekstil, tip gibi bir¢ok
alanda kullanimini her gegen giin artmaktadir. Pek ¢ok imalat sanayisinde lazer teknolojisini
malzeme kesimi amagl kullanilmaktadir. Lazer ile kesimde istenilen yiiksek hassasiyet,
minimum piirlizliikk, dar kesim izi aralig1 gibi 6zelliklerin saglanabilmesi i¢in parametrelerim
optimum degerlere ayarlanmasi gerekmektedir. Uretim esnasinda olusabilecek sorunlar, geri
doniisii miimkiin olmayan iiriin zayiatina sebep olur. Yiiksek adetli seri imalat iiriinleri i¢in,
kesme islemine baslamadan once bu parametrelerin belirlenmesi ¢ok biiyiik 6nem tasir. Aksi
takdirde enerji kayiplari, liretimde aksamalar ve {iriin kalitesinde diismeler kacinilmazdir.
Tiirkiye, belli sanayi lriinlerinde diinya pazarlarinda rekabet edebilme sansini kaybetmek
istemiyorsa ve pazar payini yeni ucuz ve kaliteli sanayi iriinleri ile genisletmek istiyorsa
mutlaka lazer imalat teknolojisini yayginlastirmak ve gelistirmek zorundadir.
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ISIK ISINI ANISOTROPISININ SERBEST ALAN OPTiK HABERLESME UZERINE
ETKIiSi

THE EFFECT OF LIGHT BEAM ANISOTROPY ON FREE SPACE OPTICAL
COMMUNICATIONS

Serkan SAHIN!

Ipoktor Ogretim Uyesi, TED Universitesi, Elektrik-Elektronik Miihendisligi, optik
komiinikasyon, ORC ID: 0000-0002-5241-1632

Ozet

Amacimiz, etkin bos uzay iletisimi i¢in gerekli rastgele 151k demeti anizotropisinin formiillerini
analitik olarak sunmaktir. Serbest uzay spektral analizinde rastgele elektromanyetik ve
anizotropik 151k hiizmesinin kullanimi i¢in belirgin bir verimlilik gosterilecektir. Bunun nedeni
ise, uzaysal olarak kismen uyumlu bir 1s1n, alicidaki sintilasyonu azaltir ve daha iyi bos alan
optik baglant1 performansi saglar. Yontemler i¢in ii¢ ana boliim vardir; Atmosferin varliginda
veya yoklugunda 11k hiizmesinin korelasyon parametreleri, Parildama indeksi ve Sinyal-
giiriiltii orani. Parildama indeksinde ve sinyal-giiriiltii oranindaki kismi tutarlilifin Oncii
caligmalarindan sonra, bu gerekli konular i¢in stokastik 1gin anizotropisini analiz etmek artik
miimkiin. Ve iletisimde kullanilan 151k genis banttir ve tutarsizdan tam uyumluya kadar bir dizi
tutarlilik degerine sahiptir. Kismen uyumlu bir 1s1n1n ortalama 1s1masi dogal yayilma nedeniyle
azaltilsa bile kismi koherens 6zelligi bir serbest uzay optik baglantis1 performansini artirabilir.
Bu nedenle, optigin kismi koherens teorisi araglarinit Gauss 1sinlarinin yeni modelleri ile birlikte
kullanarak, serbest uzaydan gegen kismen uyumlu 1518 korelasyonlarindaki degisimi
gozlemliyorum. Netice olarak elde edilen analize gore kismi uyum parametresi sintilasyon
indeksi ve alinan gii¢ lizerinde farkli etkiye sahiptir. Bir lazer kaynagi kismen uyumlu hale
gelirken, sintilasyonda bir azalmaya neden olur, bu nedenle yiiksek sinyal-giiriiltii orani
bekliyoruz. Sonug olarak, atmosferik tiirbiilans yoklugunda anizotropik 1sinlarin kaynak kismi
tutarliliginin =~ bir serbest wuzay optik sisteminin  performanst {lizerindeki  etkisi
incelenmistir. Rastgele anizotropik Gauss isinlarinin kullaniminin, bos alan iletisimi i¢in
kaynak korelasyonlarini dikkate aldigimizda daha avantajli oldugunu buldum.

Anahtar kelimeler: Serbest uzay haberlesme, kismen uyumlu 151k, optik haberlesme
Abstract

Our aim is to present, analytically, the formulae of necessary random light beam anisotropy for
effective free space communications. A profound efficiency will be shown for the use of
random electromagnetic and anisotropic light beam in the free space spectral analysis. There
are three main parts for the methods; Correlation parameters of the light beam, Scintillation
index, and Signal-to-noise ratio in the presence or absence of atmosphere. After the pioneer
studies of partial coherence in scintillation index and in signal-to-noise ratio, it is now possible
to analyze the stochastic beam anisotropy for these necessary topics. And, the light that is used
in communications is broadband and has a range of coherence values from incoherent to fully
coherent. Therefore, by using the tools of partial coherence theory of optics together with the
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new models of Gaussian beams, | observe the change in the correlations of partially coherent
light passing through free space. As a result, according to the analysis obtained, the partial
coherence parameter has a different effect on the scintillation index and the received power.

While a laser source becomes partially coherent, it causes a decrease in the scintillation, hence
we expect high signal-to-noise ratio. In conclusion, the effect of anisotropic beams’ source
partial coherence on the performance of a free space optical system system under the absence
of atmospheric turbulence is examined. I’ve found that the use of random anisotropic Gaussian
beams is more adventageous when we take the source correlations into consideration for free
space communications.

Keywords: Free space communications, partially coherent light; optical communications
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YAPAY ZEKANIN MUHENDISLIiK ALANINDAKI UYGULAMALARI
APPLICATIONS OF ARTIFICIAL INTELLIGENCE IN ENGINEERING

Ugur SORGUCUY, Savas ATAKUL?

Dr, Nevsehir Haci Bektas Veli Universitesi, 0000-0002-2706-0906,
2Miihendis, Nevsehir Hac1 Bektas Veli Universitesi, 0000-0002-8533-4004,
Ozet

Yapay zeka, bilim camiasinda 20. Yiizyilin son ¢eyregindeki popiilerligini giiniimiize kadar
tasimis durumdadir. Adindan sik¢a bahsedilen bu konu hala soyut bir yaklasgim ile ifade
edilmektedir. ~ Halbuki  insans1  Ozelliklerin  bilgisayarlardaki  tezahiirii  olarak
anlamlandirilabilmektedir. Bir problemin bilgisayar ve makineler ile ¢éziimiinii bulmak i¢in
siklikla kullanilmaktadir. Insandan daha hizli ¢dziim iiretebilme, her zaman kullanima agik
olma, hem cok kiiciik gorevleri hem de son derece karmasik gorevleri yorulmadan tekrar tekrar
gerceklestirmek gibi avantajlari bulunmaktadir. Bu ¢alismada yapay zeka (YZ), yapay sinir
aglar1 (YSA) ve bulanik mantik (BM) hakkinda genel bilgiler sunularak daha anlasilir bir
zeminde bu kavramlar agiklanmistir. Ardindan yapay zeka ve yapay zeka tekniklerinin
kullanildigr miihendislik dallarindaki (elektrik miihendisligi, insaat miihendisligi ve makine
miihendisligi) uygulamalar1 hakkinda bir literatiir 6zeti sunulmustur. Yapilan arastirma
gostermistir ki; yapay zeka bir¢ok alanda oldugu gibi miihendislik alaninda da insan hayatini
kolaylastiracak avantajlar saglamaktadir. Bu baglamda, yapay zekanin miihendislik
alanlarindaki kullaniminin yayginlagmasi beklenmektedir. Bu makale ile sunulan bir ¢ok 6rnek
gostermistir ki, yapay zeka ile yapilabilecekler ancak insan ufku ile sinirl olabilmektedir.

Anahtar kelimeler: Yapay zeka, yapay sinir aglari, bulanik mantik, yapay zeka ve
miihendislik.

Abstract

Artificial intelligence has carried its popularity in the last quarter of the 20th century in the
scientific community to the present day. This subject, whose name is frequently mentioned, is
still expressed with an abstract approach. However, it can be interpreted as the manifestation of
humanoid features on computers. It is often used to find the solution of a problem with
computers and machines. It has advantages such as being able to produce solutions faster than
humans, being always available, and performing both very small tasks and extremely complex
tasks over and over again without getting tired. In this study, general information about artificial
intelligence (Al), artificial neural networks (ANN) and fuzzy logic (FL) is presented and these
concepts are explained on a more understandable basis. Then, a literature summary about the
applications of artificial intelligence and artificial intelligence techniques in engineering
branches (electrical engineering, civil engineering and mechanical engineering) is presented.
The research has shown that; Artificial intelligence provides advantages that will facilitate
human life in the field of engineering as in many other fields. In this context, it is expected that
the use of artificial intelligence in engineering fields will become widespread. Many examples
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presented in this article have shown that what can be done with artificial intelligence can only
be limited to the human horizon.

Keywords: Artificial intelligence, artificial neural networks, fuzzy logic, artificial intelligence
and engineering.

1. GIRIS

Yapay zeka, insanin 6grenebilme, diisiinebilme, karar verebilme gibi bir¢ok dogal 6zelliginin
makineler tarafindan uygulanmasi olarak tanimlanabilmektedir. Insanoglu bu &zelligini
yasadig1 cevreyi gelistirebilmek i¢in cansiz varliklar {izerinde uygulamaya c¢aligmis, bu
caligmalar ve insanoglunun meraki sonucu ‘Yapay Zeka’ terimi ortaya ¢ikmistir. Yapay zeka
bilgisayar, kontrollii bir robot veya herhangi mekanik cihazin diislinebilme ve karar verebilme
yetenegine sahip insanlar gibi bazi islevleri yerine getirebilme yetenegidir. Yapay zeka
problemlere ¢6ziim iiretme, karar verme, giivenilirlik gibi etkenlerde avantaj saglamaktadir.
YZ, bilginin ve 6grenme yollarinin degismedigi siirece kimseye bagli degildir ve hizli karar
verebilmektedir. Gegmisten giliniimiize gelen birikimle YZ hakkinda bir¢ok tanimlamalar da
yapilmistir [1-3]. Miihendislik alaninda problemlerin ¢6ziimii ve analizlerinin yapilmasinda en
sik kullanilan yapay zeka uygulamalarindan bazilari: bulanik mantik, derin 6grenme, yapay
sinir aglari, makine 6grenmesi ve genetik algoritma olarak siralanabilir. Bu teknikler ile yapay
zekanin bir ¢ok ozelligi degerlendirilmektedir. Ornegin, siniflandirma, modelleme, kontrol,
izleme, gorlintiiniin sayisal verilere doniistliriilmesi ve tahmin bunlardan bir kaci olarak
sunulabilir. Bu c¢alisma kapsaminda miihendislik alaninda uygulanan yapay zeka teknikleri,
islevleri ve uygulamalar1 sunulmustur.

1.1. Yapay Sinir Aglar1 (YSA)

Yapay sinir aglari, yapay zeka alaninda ¢ok yaygin olarak ¢alisilan konulardan birisidir. YSA,
iizerinde c¢alisilip uygulamaya gegirilen 6rneklerden, olaylar arasindaki iligkileri 6grenerek
daha once karsilasmadigi baska bir problem ile ilgili 6grendigi bilgileri kullanarak ¢6ziim
iireten ve karar veren bir sistemdir. YSA genellikle katmanlar seklinde diizenlenmektedir (Sekil
1). Bunun sebebi YSA, yapay sinir hiicrelerinin birbirleri ile ¢esitli sekillerde baglanmasidir.
Donanim olarak elektronik devrelerle ya da bilgisayarlarda yazilim olarak gerceklesebilir. YSA
temel olarak giris tabakasi, gizli tabaka ve c¢ikis tabakasi olmak iizere {i¢ katmandan
olusmaktadir [4].

Ceiriy Tabnlkasy izl ks Tabakss
Takaka

Sekil 1. Yapay sinir aglar1 modeli [4].

Yapay sinir aglar1 bir ¢ok bransta ve bir ¢ok alanda basaril sekilde kullanilmaktadir. Ornegin,
[5] numarali ¢alismada ti¢ farkli YSA modeli ile geoteknik miihendisliginde, kazik kapasitesi
tahmini, zemin davranisint modelleme, saha karakterizasyonu, zemin istinat yapilari, yapilarin
oturmasi, sev stabilitesi, tiinel ve yeralt1 acikliklarinin tasarimi, sivilagsma, zemin gegirgenligi
ve hidrolik iletkenlik konularinda bagartyla kullanildig1 sunulmustur.
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Bir diger 6rnek olan [6] numarali ¢calismada, FFNN ( Feedforward Neural Networks - ileri
Beslemeli Sinir Aglari) sinir ag1 ile halkla iligkiler alaninda teknikler yapisal, istatistiksel ve
hibrit yaklasimlar gibi uygulamalarda goriintii tanima uygulamasi isle ¢alismalar yapilmustir.
Sonucunda FFNN yapay sinir aginin basarist goriilmiistiir.

Miihendislik bir ¢ok bilim dali ile i¢ ice gegmis durumdadir. Bu bilim dallarindan birisi de
iktisattir. Iktisattaki en 6nemli bir problemlerden biri olan éngériilebilirlik ve parite tahmini
noktasinda da YSA kullanimi olduk¢a yaygindir. Ornegin, [7] numarali ¢alismada altin
fiyatlarin1 YSA ile 6ngdrmek amaciyla, altin fiyatlarini etkileyebilecegi diisiiniilen degiskenler
kullanilarak modeller kurulmustur. YSA ile kurulan modellerden elde edilen tahmin sonuglari,
gercek degerler ile karsilastirilmistir. Elde edilen bulgular YSA’ nin altin fiyatlarinin
tahmininde basar1 ile kullanilabilecegini gostermektedir. Bir diger 6rnek olan [8] numarali
calismada finansal basarisizligin tahminlenmesinde kullanilacak modelin belirlenmesinde YSA
modeli kullanilmistir. Yapay sinir aglari modelinin gelistirilmesinde NeuroSolutions 5.0
yazilimindan yararlanilmistir. Finansal basarisizlik tahminleri riskin Ongoériimlenmesi
konusunda gerek isletme yoneticilerine gerekse yatirimcilara yon géstermesi bakimindan 6nem
arz eden sonugclar elde edilmistir.

[9] numarali ¢alismada hizli geriye yayilim agi (Fast back-probagation-FBP) ve kendi kendini
organize edebilen radyal temelli fonksiyon (Radial Basis Function-RBF) olmak tizere iki
model YSA gelistirilerek, yeryiiziiniin alt yiizeylerinden disariya ¢ikan sularin ve atik sulardaki
azot konsantrasyonunun bir simiilasyonu gelistirilmistir. Kirk aydan fazla siiren bir ¢alisma
sonunda, Kanada’da Greenbelt Tarim Arastirma Merkezinde toplanan deneysel veriler, bu iki
modelin egitilmesi ve test edilmesinde kullanilmiglardir. Calismanin sonucunda giibre i¢in RBF
modelinin daha iyi performans gosterdigi goriilmiistiir.

1.2. Bulamk Mantik (BM)

Aristo mantigindaki 0/1 yada var/yok prensibinin alternatifi olarak ortaya ¢ikan bulunik mantik
prensibi, bulanik kiime ve alt kiimelerden olusmaktadir (Sekil 2). Bir nesne ya da kiimenin
elemanidir veya degildir mantigina dayanmaktadir. Bu da matematiksel olarak izah edilecek
olursa, ilgili eleman bir kiimenin veya nesnenin elemani ise ‘1’ degil ise ‘0’ degerini alir. Fakat
bulanik mantik uygulamasinda kiimenin elemanlarmin {yelik derecesi vardir. Klasik
yontemlerde hizl1 — yavas, sicak —soguk gibi kesin sonuglar varken bulanik mantik yonteminde
biraz sicak biraz soguk gibi kesin olmayan sonuglar liretir bu durum ise ger¢ek diinya
problemleri ile direk uyum saglamaya yoneliktir.

GIRIS CIKIS

Sekil 2. Bulanik mantik akis semasi [10].
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Bulanik mantik gercek hayat problemlerine ¢6ziim bulmak amaci ile uygulanabilir olmasi
nedeni ile bircok ¢alismada kullanilmaktadir. Ornegin, [11] numarali ¢alismada uzman bir
bulanik sistem, akciger hastaliklar1 i¢in bir bulanik kiime teorisini kullanarak tibbi teshis i¢in
vakaya dayali akil yiiriitme gibi bir sistem yiiriiterek hastaliklara tanilar koymustur.

[12] numarali ¢alismada toprak erozyonunu tahminlemede BM temelli modellerin kullanimi
degerlendirilmistir. Bu amagla oncelikle iki degerli mantik tanimlanmis ve iki degerli klasik
mantiktan BM’ a gecis siireci irdelenmistir. Bahsi gegcen bu ¢alismanin ve konuyla ilgili diger
bircok g¢alismanin sonuglarina gére, BM temelli olusturulan modeller toprak erozyonunu
tahminlemede klasik mantik temelli olusturulan modellerden daha basarili olmustur.

[13] numarali calismada BM tabanli bir mesleki yonlendirme sistemi gelistirmistir. Ogrenciye
ait bilgiler, 6 farkli kritere gore sisteme girilerek O6nceden belirlenen BM kurallarindan
gecirilmistir. Ogrenci ile ilgili ne kadar ¢ok bilgi girisi yapilirsa verilere ait hata oraninin o
kadar azaldigimi belirtmistir. Calisma sonunda, mesleki yonlendirmede BM yaklagiminin
kullanilmasinin daha hassas sonuglar verdigi goriilmiistiir.

[14] numaral1 calismada hisse senedi fiyatlarinin ge¢cmis verilerine bakarak miimkiin oldugu
kadar bir sonraki giine ait hisse senedi fiyat trendini tahmin etmeye ¢alismistir. Temel yontem,
ANFIS kontrolii ve hisse senedi borsa siire¢ modelinden olusan YSA — BM sistemine
dayandirilmistir. Calismada akilli sistemler kullanilarak da olsa gelecege doniik olarak hisse
senetlerinin tam olarak fiyat tahminlerinin yapilmasinin miimkiin olmadigi, ancak trend
tahminin yapilabilecegi (asag1 yonli, yukar1 yonlii, yatay) vurgulanmistir.

[15] numarali caligmada iki farkli kalite 6zelligine sahip spreyler kullanilarak gerceklestirilen
pestisit uygulamasinda mikro meteorolojik durumlarin etkisi incelenmek istenmistir.
Spreylerdeki kayip miktarlarin1 tahmin etmek amaciyla bulanik ¢ikarim modelleri ve ¢oklu
dogrusal regresyon yontemi kullanilmistir. Sonucunda da BM modelinin daha etkin oldugu
gbzlemlenmistir.

2. Yapay Zekanin Miihendislik Alanindaki Uygulamalari

YZ birden ¢ok alt baghigiyla birlikte yukarida da bahsedildigi iizere bir¢ok alanda
kullanilmaktadir. YZ’ y1 bir alanla smirlandirmak c¢ok miimkiin degildir. Nitekim,
optimizasyon, tahmin etme, siire¢ iyilestirme, tani-tedavi, siniflandirma gibi bir ¢ok alanda
bircok bilim dali i¢in kullanilmaktadir. Asagida bir ¢ok disiplinde yapilan YZ ¢aligmalari
derlenmistir.

RNN (Reccurrent Neural Network - Ozyinelemeli Sinir A§1) sinir ag1 tahminlerde bulunabilir
ve kelimelerin mantikli bir siraya gelmesini saglayabilir. RNN' lerin uzun vade de iyi sonuglar
vermesi beklenirken, pratik deneyimler sonucunda basarisiz olduklar1 goriilmiistir. LSTM
(Long Short-Term Memory — Uzun Kisa Siireli Hafiza) ve GRU (Gated Recurrent Units - Kapili
Tekrarlayan Birimler) vb. aglar bu sorunlara ¢6ziim tretmek igin tasarlanmistir[16].
LSTM halen kullanilan yapay bir tekrarlayan sinir agidir ve geri beslemeli ag mantigiyla
calisir. Sekil 3° de 6rnek bir LTSM modiilii sunulmustur.
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Sekil 3. Bir LSTM’ deki yinelenen modiil, dort etkilesimli katman igerir [17].

Bu calismada LSTM yontemi kullanilarak iiretilen yeni elektrik verileri onceki veriler
kullanilarak bir zaman serisinde tahmin ¢alismasi yapilmistir. Veriler bir enerji sirketinden
alinmis ve veri ge¢cmisi giin, ay, yil, hava durumu, glineslenme bulundugu sehrin zamani, panel
teknolojisi, panel giicii, inverter giicii, santral yasi, albedo degerleri santralin bulundugu bdlge
dikkate alinmis ve aylik elektrik iiretimi gelecege yonelik tahmin edilmistir [18].

Daha onceki ¢alismalarda LSTM yontemi kullanilarak benzer ¢aligmalar yapilmistir [19].
LSTM ile Tiirkiye de de 6zel bir ¢calisma yapilmistir, bu ¢aligma Tiirkiye’ nin konumu ve farkl
parametreler kullanilarak yapilmistir. Sonucunda da enerji verileri gergege yakin olarak LSTM
yontemi ile tahmin edilmistir. Sekil 4’ de enerji tahmin sonug grafigi sunulmustur.

Sekil 4. Tiirkiye i¢in enerji tahmin sonug grafigi [20].

YZ uygulamasindan faydalanilarak yapilan [21] numarali ¢alismada Konya kapali havzasi’nda
bulunan Karaman istasyonunun 6nceden Ol¢iilmiis elde edilen verileri kullanilarak ANFIS
(Adaptive Network-Based Fuzzy Inference System - Adaptif Ag Tabanli Bulanik Cikarim
Sistemi), DVM (Destek Vektor. Makineleri) ve YSA gibi yontemler ile genel bir buharlasma
tahmini yapilmistir. Yapilan ¢aligmalar sonucunda ¢ok daha basarili olan DVM modeli
ilerleyen ¢alismalar i¢cin umut verici olmustur.

Bir diger ¢alismada; betonarmeden olusan yapilarda deprem sonrasinda hasar tespiti yapmak
amaci ile caligmalar yiiriitiilmustiir. Hasarl1 kolonlarin 390 adet yiizey goriintiileri alinarak veri
setleri olusturulmustur [22]. Alinan goriintiilerden catlaklarin goriintiisiine gore hasar durumlari
siiflandirilarak hasar yiizdesi verileri elde edilmis ve YSA sistemine tanitilmigtir. Sonrasinda

PRI

YSA’ nin yaptig1 hasar tahminlerinin basar1 oranlar1 %64 ve %80 aras1 degistigi goriilmiistiir.

[23] numarali calismada Firat havzasi {izerinde bulunan Murat nehri, Goyniik ¢ay1 ve peri suyu
gibi baz1 yerlerdeki sediment taginimi arastirilmak istenmistir. Calismada sicaklik, debi, yagis
ve sediment verileri toplanarak veri seti olusturulmustur. Elde edilen veri setleri YSA ve
ANFIS’ a tanitildiktan sonra yeni tahminler alinmistir. Sonu¢ olarak regresyon katsayisi
bakimindan yiiksek basar1 elde eden YSA ragbet gormeyi basarmis ancak yilizde hatasi
bakimindan her iki uygulamada birbirine yakin sonuglar vermistir.
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Bir diger ¢alismada; geleneksel uygulanan yontemlerden farkli olarak bir uygulama yapilmastir.
Geleneksel uygulama standart inis modeli igerir. Standart inis modeli biiyiik aglar igin
hesaplama ve maliyet acisindan yogundur bundan dolayr minibatch stokastik
gradyan genellikle DCNN (Deep Convolutional Neural Network — Derin Evrigimli Sinir Ag1)
egitiminin yapilmasinda kullanilir. Egitimin tamamindaki hata gradyanin1 hesaplamak yerine
yalnizca her yinelemenin kiigiik bir kisminin hata gradyani i¢in mini parti boyutunu ve toplam

egitim Ornegi sayisi gosterilir. Her yinelemede agirlik, gradyan inis kuralina gore ayarlanacaktir
[24].

Mini toplu gradyan inis yontemi i¢in uygun vektorlesme kullanildiginda ¢ogunlukla stokastik
gradyan inigi kadar hizlidir [25]. Bu nedenle stokastik gradyan inisi DCNN ve benzeri
uygulamalarda siklikla kullanilir. DCNN makine 6grenimi algoritmalar gelistiren ve yapay
zekdnin bir alt alamidir [26]. Yeni f{iretilecek lastiklerin kalitesinin otomatik olarak
degerlendirilebilmesi i¢in uygun veriler olusturulmaktadir. Bu olayi ise yiiksek ¢oziiniirliiklii
kamera sistemi tarafindan yakalanacak olan goriintiiler ile denetleme ve otomatik kontrol
yapilacaktir. Ek olarak denetim standi yerel bir aydinlatma sistemi ile desteklenecektir
[27]. Sekil 5 muayene standi.

Current status

INSPECTION | gummmp
STAND

Sekil 5. Muayene standi [26].

Muayene standlarinda ingaat1 ve montaji tanimlandiktan sonra tiim tanimlama siireci incelenip
lastik tiretiminden kaynaklanan hatalar bulunup ideal durumundan ne kadar sapma oldugu
hesaplanmigstir ve siniflara ayrilmistir. Daha sonrasinda veri setleri olusturulup bir varyasyon
elde edilip DCNN ile en yiiksek siniflandirma se¢imi yapilmigtir [28]. Sekil 6. Siniflandirma
isleminin yapim asamalari. Bu ¢alismanin sonuglarina gore geleneksel yontemlere gére DCNN
yonteminin tahminlerinin geleneksel yontemlerin tahminlerinden ¢ok daha verimli oldugu
gorilmiistiir [26].

Sekil 6. Maksimum havuzlama ile evrigimli sinir ag1.
3. SONUC, TARTISMA VE ONERILER

Bu makalede son zamanlarda yapilan yapay zeka ve miithendislik ¢aligmalarini biitlinlestirerek
gelistirilen uygulamalar hakkinda bilgiler sunulmustur. Yapilan uygulamalar YZ ile
miihendisligin biitiinlesmesinin yapilmak istenen ¢alismalart hizlandirdigim1 ve kolaylik
sagladigin1 gostermistir.
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Elektrik miihendisligi alaninda LSTM ile giines enerjisi santralinde aylik elektrik tiretimi
tahmin uygulamasi sunulmustur. Insaat miithendisligi alaninda da YZ ile aylik buharlasma
tahmini, kolonlarin deprem sonrasi hasar tespiti i¢in akilli sistem tabani tespiti, akarsulardaki
sediment taginiminin anfis ve YSA yontemi ile tespiti gibi ¢caligmalarda bulunulmustur. Ayni
zaman da makine miihendisligi alaninda da yapilan YZ ve makine birlesmesini gésteren DCNN
ile lastik iiretim kontrolii uygulamasi sunulmustur. Bu caligmalarin sonucunda YZ’ nin
mihendislik alaninda son derece etkili oldugunu ve insan giiclinii 6nemli 6l¢iide azaldigi
gorilmiistiir.

YZ, miihendislik alaninda ki hemen her ¢caligmaya kolaylikla entegre olup yapilan uygulamanin
daha hizli, kolay ve giivenilir sekilde sonuglar iiretmesini saglamaktadir. Bu makalede YZ ile
yapilan uygulamalar ve uygulamalarin basarili sekilde yapim asamalarini sonrasinda da
sonuglart sunulmaktadir.
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2Dr. Ogr. Uyesi, Atatiirk Universitesi, Makine Miihendisligi, 0000-0002-2083-8703
Ozet

Bir sogutma sistemi tasarimi yapilirken kullanilabilecek bir¢cok sogutucu akiskan
bulunmaktadir. Bu akiskanlarin ¢esitli normlara ve standartlara gore kullanilabilirligi; sera gazi
etkisi icermeleri ve ozon tabakasina verdigi zarar goz 6niinde bulundurularak farkli zamanlarda
giincellenmektedir. Gegmisten giliniimiize kadar kullanilmis olan sogutucu akiskanlar arasindan
bu calismada R22, R134a, R407C akigkanlar1 teorik olarak incelenmistir. Calismada 3 farkl
sogutma sicakligi [-10, 35 oC], [-10, 40 oC], [-30, 30 oC] araliginda ¢alisilmistir. Sogutulan
ortamdan alinan 1s1 miktari QE degeri sabit tutulmus ve 10kW olarak belirlenmistir.
Engineering Equation Solver (EES) yazilimi kullanilarak sistemdeki entalpi degerleri
hesaplanmistir. Belirlenen entalpiler daha sonra sistemde sogutulan ortamdan ¢evreye atilan
1s1y1, kompresor giiciinii ve 6zellikle sogutma sisteminin etkinlik katsayisini belirlemek i¢in
kullanilmigtir. Daha sonra sistemde onemli performans parametrelerinden kompresor giicii,
cevreye atilan 1s1 ve Ozellikle etkinlik katsayisi karsilastirilmistir. Ek olarak EES (Engineering
Equation Solver) yazilimi ile emme ve basma hatlarindaki akigkan hizlar1 5 m/s, 10 m/s, 15
m/s degerlerinde iken bu degerlerde emme ve basma hatti boru ¢aplari belirlenmistir. Caligma
sicakliklarinda etkinlik katsayilar1 COPSM degerleri de ayrintili olarak 3 farkli gaz i¢in tablo
halinde sunulmustur. Sogutma etkinlik katsayilari ise; R22, R134a, R407C gazlar i¢in sirasiyla
-10, 35 °C sicaklik sinirlarinda COP SM =(3,2), (3,194), (3,115), -10, 40 °C sicaklik sinirlarinda
COP SM=(2,799), (2,781), (2,698) ve -30, 30 °C sicaklik sinirlarinda COP SM=(2,113),
(2,092), (2,053) olarak belirlenmistir. Ayrica CoolPack yazilimi yardimiyla P-h diyagramlari
elde edilerek sunulmustur.

Anahtar kelimeler: Sogutucu Akiskan, Etkinlik Katsayisi, Boru Capi, Entalpi
Abstract

There are many refrigerants that can be used when designing a cooling system. Availability of
these fluids according to various norms and standards; It is updated at different times, taking
into account the greenhouse gas effect and the damage it causes to the ozone layer. Among the
refrigerants that have been used from the past to the present, R22, R134a, R407C fluids were
examined theoretically in this study. In the study, 3 different cooling temperatures were studied
in the range of [-10, 35 oC], [-10, 40 oC], [-30, 30 oC]. The amount of heat taken from the
cooled environment (QE) was kept constant and determined as 10kW. Enthalpy values in the
system were calculated using Engineering Equation Solver (EES) software. The determined
enthalpies were then used to determine the heat released from the environment cooled in the
system, the compressor power and especially the efficiency coefficient of the cooling system.
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Then, the compressor power, the heat released to the environment, and especially the efficiency
coefficient, which are important performance parameters in the system, were compared. In
addition, with EES (Engineering Equation Solver) software, while the fluid velocities in the
suction and discharge lines are 5 m/s, 10 m/s, 15 m/s, the pipe diameters of the suction and
discharge lines were determined at these values. Efficiency coefficients COPSM values at
operating temperatures are also presented in detail for 3 different gases in tabular form. Cooling
efficiency coefficients for R22, R134a, R407C gases, respectively, at -10, 35 °C temperature
limits COP SM =(3,2), (3,194), (3,115), -10, 40 °C temperature limits COP SM=(2,799) ,
(2,781), (2.698), and -30, 30 °C temperature limits were determined as COP SM=(2.113),
(2.092), (2.053). In addition, P-h diagrams were obtained and presented with the help of
CoolPack software.

Keywords: Refrigerant, Efficiency Coefficient, Pipe Diameter, Enthalpy
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Ozet

Son yillarda 6nemi artan stirdiiriilebilirlik kavramini, hayatimizin her alaninda gérmekteyiz.
Yapilan islere gore uygulama yontemleri degisiklik gosterse de, “siirdiiriilebilirlik” genel
anlamda, sistemin devamliliginin saglanmasidir. Tekstil ve konfeksiyon, tiretimin ve tiiketimin
en fazla oldugu sektorlerdendir. Cevrenin korunmasinin 6nemi, tiretilen ve tiiketilen {iriinlerin
cevreye verdikleri olasi etkileri hakkinda bilinglenme gittik¢e artmaktadir. Bu etkilerin daha iyi
anlasilmas1 ve azaltilmasi icin farkli yontemlerin gelistirilmesi konusuna duyulan ilgi de giin
gectikce artmaktadir. Bu amagcla “stirdiiriilebilirlik” kavrami ekosistemimizin korunmasi ve
devamliliginin  saglanmasit adina Onem kazanmistir. Tekstili ve moda sektoriinde
stirdiiriilebilirlik, ilk asamada malzeme agisindan, daha sonra da iiretim yontemleri agisindan
yeni yaklasimlarla gelisim gostermektedir. Tekstil ve konfeksiyon alaninda siirdiiriilebilir iirtin
iiretebilmek i¢in sertifikasyon da 6nem kazanmaktadir. Sertifikalar, siirdiiriilebilirlik agisindan
farkli yaklagimlarin gereksinimlerini karsilamak iizere olusturulmustur. Bu yiizden
stirdiirtilebilirlik agisindan ele alinan yaklagimlarin anlasilmasi 6nem kazanmustir. Tekstil ve
konfeksiyon iiretimi, lif tiretimi ile bagslayarak, iplik ve kumas iiretimi, agartma, boyama, baski,
apre ve dikim islemleri gibi bircok farkli prosesten olusmaktadir. Her proses ¢evre i¢in zararl
olabilecek farkli atiklar olusturmaktadir.

Bu calismada, tekstil ve moda sektdriinde yeni bir olgu olarak karsimiza ¢ikan
“stirdiirtilebilirlik” kavrami tizerinde incelemeler yapilmistir. Bu amagla, lif tiretiminden bitmis
iirline kadar olan {liretim agamalar1 incelenmistir. Bununla birlikte tekstil ve moda sektoriindeki
tasarim ve Uretim proseslerinde “siirdiiriilebilir” yaklasimlar ele alinmistir. Elde edilen bilgiler
1s181inda  tiiketici  davraniglarinin  siirdiiriilebilir yaklasimlar iizerine etkileri de ortaya
cikarilmaya calisilmistir.

Anahtar kelimeler: Tekstil, moda, tasarim, siirdiiriilebilirlik
Abstract

We see the concept of sustainability, whose importance has increased in recent years, in every
aspect of our lives. Although the implementation methods vary according to the work done,
"sustainability™ is, in general, ensuring the continuity of the system. Textile and apparel are
among the sectors with the highest production and consumption.
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Awareness about the importance of environmental protection and the possible effects of the
products produced and consumed on the environment is increasing. The interest in developing
different methods to better understand and reduce these effects has also increased day by day.
For this purpose, the concept of "sustainability" has gained importance for the protection and
continuity of our ecosystem.

Sustainability in the textile and fashion sector develops with new approaches, first in terms of
materials and then in terms of production methods. Certification is also important in order to
produce sustainable products in the field of textile and apparel. The certificates have been
created to meet the needs of different approaches in terms of sustainability. Therefore,
understanding the approaches taken in terms of sustainability has gained importance.

Textile and apparel production, starting with fiber production, consists of many different
processes such as yarn and fabric production, bleaching, dyeing, printing, finishing and sewing
processes. Each process creates different wastes that can be harmful to the environment.

In this study, the concept of "sustainability", which is a new phenomenon in the textile and
fashion industry, has been investigated. For this purpose, the production stages from fiber
production to the finished product were examined. In addition, “sustainable” approaches in
design and production processes in the textile and fashion sector are investigated. In the light
of the information obtained, the effects of consumer behavior on sustainable approaches have
also been tried to be revealed.

Keywords: Textile, fashion, design, sustainability
1. GIRIS

Her alanda oldugu gibi tekstil ve hazir giyim sektoriinde de hizli moda yaklagimi ve niifus artist
gibi faktorler ile tiikketim artmakta ve diinyamizdaki kaynaklar giinden giine azalmaktadir.
Bunun sonucunda ileride, tiiketilmis bir diinyanin karsimiza gelmesi ve igerisinde yasadigimiz
mevcut ekosistemin ¢okiisii kaginilmaz olacaktir. Dolayisi ile bunun olmasini 6nlemek i¢in
gilinlimiizde yeni yaklagim olan “siirdiiriilebilirlik” kavrami 6nem kazanmustir.

Stirdiiriilebilirlik kavrami tiim sistemler iizerinde incelenebilir. Genel gercevedeki tanimi,
mevcut sistemi devam ettirirken, mevcut kaynaklarin devamliligini gelecek nesillere de
aktarabilmek ve onlarin da bunlara ulasabilmesini saglayabilmektir (Kiigiikoglu, 2019). Niifus
artis1, sanayilesme ve dolayisiyla teknolojideki gelismeler, iilkelerdeki ekonomik biiylime ile
refahin artmasi dolayist ile alim giiciiniin artmasi, ¢evre sorunlarinin olugsmasindaki etkenler
arasinda almaktadir. Niifus artisinin g¢evre iizerindeki olumsuz etkisi, kaynak tiiketiminin
artmasi ve sonrasinda atiklarin artmasi olarak gosterilmektedir. Bu artis ¢cevre sorunu olarak
yasantimiza yansimaktadir. Sadece niifus artis1 degil, diger etkenler birlikte ele alindiginda
ekosistem lizerine fazla yiiklenildigi ve ileriye doniik ¢evre sorunlarini olusturacagina dikkat
cekilmektedir (Yeni, 2014).

Stirdiirtilebilirligin ekonomik, cevresel ve sosyal alanda olmak iizere ii¢ boyutu vardir ve bu ii¢
boyut birlikte dengeli ve eszamanli bir sekilde ele alinmalidir ki siirdiiriilebilirlik ortaya ¢iksin.
Ekonomik boyutu, kullanilan kaynaklarin maliyetini, biit¢e ve borglari, kalkinma gibi konulari
ele alir. Cevresel boyutu, ekosistemin korunmasi, atiklar, dogal kaynaklar gibi konulari ele alir.
Sosyal boyutu ise, adalet, is¢i haklari, yoksulluk gibi konular1 ele alir. Bu ii¢ boyutun sagliktan
turizm sektoriine, tekstilden insaat sektoriine kadar her alanda ele alindig1 goriilmektedir (Sen,
Kaya ve Alparslan, 2018).

Insan hayatinda tiiketim olmazsa olmaz bir siiregtir. Ancak tiiketimin giiniimiizde yarattig
olumsuz etkiler goz Oniline alindiginda, tiketim aliskanliinin stirdiiriilebilir tiiketim
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aligkanligina g¢evrilmesi gerekliligi ortaya ¢ikmaktadir. Burada treticilere 6nemli gorevler
diismektedir. Strdiiriilebilir tiiketim anlayis1 ile tireticilerin tiretim yontemlerini ve kaynaklarini
stirdiiriilebilir hale getirmeleri istenmektedir. Bunu yaparken de iiretim ve tasarim siireglerinde
stirdiiriilebilirligin ti¢ boyutunu her zaman ele almalar1 gerekmektedir. Bu ¢aligmada, tekstil ve
moda alanindaki siirdiiriilebilir liretim ve tasarim yaklagimlar1 incelenmesi hedeflenmistir. Bu
amagla elyaftan bitim iglemlerinin sonuna kadar olan siiregteki siirdiiriilebilir yaklagimlar
incelenmistir.

2. TEKSTILDE VE MODADA SURDURULEBILIRLIK

Tekstil ve moda sektorii diinyadaki en biiylik sektorlerdendir, is giicii ve iiretim yogunlugu
oldukga fazladir. Tekstil sektord, iiretim siire¢lerinde kimyasallarin, suyun fazla kullanildig: ve
sonrasinda bunlarin atik olarak dogaya geri verildigi bir sektordiir. Can ve Ayvaz (2017)’1n
yaptiklari ¢calismada, tekstil sektoriinde iiretim asamasinda, 8 binden fazla kimyasalin tarimda
kullanildigin1 ve kullanilan zirai ilaglarin % 25’inin organik olmayan pamuk i¢in oldugunu
belirtmislerdir (Can ve Ayvaz, 2017). Siirdiiriilebilirlik ve geri doniisiim olanaklari ile ilgili
Eser, Celik, Cay ve Akglimiis (2016)’da yaptiklar1 ¢aligmada, konvansiyonel ve stirdiiriilebilir
liflerin karsilastirilmasia yer vermislerdir. Ortaya ¢ikan sonuglarda, dogal ve sentetik elyaf
iretim yontemlerinde organik ve geri doniistiiriilmiis yoOntemlerle elde edilen elyaf,
konvansiyonel yontemlerle iiretilenlere gore daha ¢evre dostu oldugu goriilmiistiir. Buna gore,
mekanik olarak geri doniistiiriilmiis polyesterin, konvansiyonel yontemlerle tiretilen polyestere
gore sirdiriilebilirligi daha yiiksektir. Organik pamugun, konvansiyonel yontemle iiretilmis
pamuga gore siirdiiriilebilirligi daha yiiksek oldugu da ifade edilebilir (Eser, Celik, Cay ve
Akglimiig, 2016). Yasam dongiisii analizi, bir {irliniin tiretimden bertaraf edilmesine kadar ki
tiim agsamalarda ¢evreye verdigi etkinin incelenmesidir. Levi’s markasinin bir adet jean igin
yaptig1 yasam dongiisii analizinde, sadece liretim kismina ait verilerde, 33.2 kg karbon dioksit
salinimi yaptigr 3480 litre su ve 400.1 megajul enerji tiikkettigi ortaya ¢ikmustir (Tiirkmen,
2009). Siirdiiriilebilir malzemeler ve ¢evreye olan etkilerinin sonuglari incelendiginde tartismali
sonuclarla karsilagilmistir. 1 kg pamuk iiretimi i¢in iklime gore miktar degisiklik gosterse de en
az 8000 litre su kullanilmaktadir. Ayn1 miktardaki polyester iiretiminde ise neredeyse hig su
kullanimina ihtiyag¢ yoktur ama enerji agisindan iki kat fazla enerjiye ihtiya¢ duyulmaktadir.
Dolayisi ile toplumlarin sahip oldugu kaynaklarin 6nemine gore elyaf segimindeki bakis acisi
degiskenlik gosterebilir (Tirkmen, 2009). Yasam dongiisii analizi zor ama gerekli bir
uygulamadir. Bu analizlerin arttirilmasi ile liretim asamalarindaki karbon ayak izi adim adim
ortaya konulabilir. Bdylece cevre i¢in hangi kaynaklar, hangi iiretim yontemleri daha
stirdiiriilebilir olduguna karar verilip dogru uygulama segilerek devam edilebilir. Tekstil ve
modada siirdiiriilebilirlik ¢aligmalar1 incelendiginde; ¢evreye zarar1 olmamasi, kimyasallardan
uzak durulmasi, insan sagligina zarar vermeyen Uriinlerin iiretimi, tim asamalarda ortaya ¢ikan
atiklarin bertaraf edilme siirecinde geri doniisiime dahil edilebilmesi konularinin ele alindigi
goriilmektedir. Bir firmanin siirdiiriilebilir liretim yaptigin1 sOyleyebilmesi i¢in ¢esitli
kuruluslar tarafindan verilen belgeler ile bunu kanitlamasi gerekmektedir (Uludag Tekstil
Ihracatcilar1 Birligi, 2020). Bu alanda kullanilan standartlar, gesitli amaglar1 karsilamaya
yonelik olarak, ¢alismada bahsedilen tekstilde siirdiiriilebilir yaklasimlardan yola c¢ikarak
olusturulmustur.

3. TEKSTILDE SURDURULEBILIR YAKLASIMLAR

Literatiirde tekstilde siirdiirtilebilir yaklasimlar ile ilgili yapilmis ¢aligmalar incelendiginde
tekstilde siirdiiriilebilirlik ¢ercevesinde {i¢ ana yaklagimin 6ne ¢iktig1 goriilmektedir. Bunlar
ekolojik tekstil, organik tekstil ve geri doniistiiriilmiis tekstil iretimleridir.

3.1. Ekolojik Tekstil
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Ekolojik tekstil, eko tekstil olarak da ifade edilmektedir. Bu alanda elde edilen iirtinler, ¢evre
dostu iirtinlerdir. Ekolojik tekstil iiretiminin her asamasinda ve kullanildiktan sonra da ¢evrenin
korunmasi 6n planda tutulmakta ve iriinlerin kullanim sirasinda insan saglifina zarar
vermemesi Onem tasimaktadir. Ekolojik tekstil iiriinleri, bir diger siirdiiriilebilir tekstil
yaklasimi olan organik tekstiller ile karisabilmektedir. Ekolojik tekstillerde kimyasal kullanimi1
belirlenen sinir degerlerin {izerine ¢ikmamasi yeterliyken organik iiriinlerde organik iiretim
yapilmas1 gerektiginden dolay1 kimyasallar yok denilecek kadar azdir. Ekolojik tekstil adiyla
satilan bir iiriin alindiginda icerisinde organik olmayan lifler de bulunabilir. Insanlarin
bilinglenmesi ile ekolojik iiriinlere talep artmaktadir. Ekolojik iiriinler, elyaftan baslayip atik
haline gelene kadar insan ve ¢evreye zarar vermeyen iriinler oldugu i¢in miisteri agisindan
cevreyi koruma istegini karsilamaktadir (Cebeci, 2013). Ekolojik tekstillerde kullanilan liflere
ornek olarak bambu, 1sirgan otu ve organik pamuk verilebilir (Cebeci, 2012).7

3.2. Organik Tekstil

Organik tekstil, genetigi degistirilmemis veya genetigi modifiye edilmemis tohumlardan elde
edilen ve iiretimi sirasinda dogaya zararhi zirai ilaclarin, suni giibrenin kullanilmadig1 elyaf
iiretiminden baslayarak elde edilen iirtinlerdir. Zararli kimyasallarin kullanilmamasinin olumlu
etkisiyle konvansiyonel tarima gére daha az sulama ihtiyacindan dolay1 ¢evre ve is¢i sagligi da
korunmus olmaktadir (Kalkanci, 2017). Organik elyaf iiretiminde, konvansiyonel elyafa gore
daha az sera gazi emisyonu olugmakta ve daha az enerji harcanmaktadir. Konvansiyonel iplik
ve nihai kumasg {iretim agamalarinda 6zellikle boya, baski1 ve terbiye islemlerinde kimyasal
kullanimi fazladir. Organik tekstil liretiminde, kimyasal kullanim1 gevreye ve insan sagligina
zarar vermeyecek sekilde sinirli oranlarda tutulmustur. Organik tekstil tirtinlerinin ambalajlama
malzemesinin de polivinil kloriir igermemesi gerekmektedir. Organik iriinler, elyaftan
konfeksiyona ve sonrasindaki tagima asamalarinin seffaf bir sekilde kontrol altina alindigi
tekstil iriinleridir. Insanlarin cevreye olan saygisi giin gectikce artmaktadir. Dolayisiyla
ontimiizdeki yillarda ¢evre dostu olan organik tekstil pazarinin hizla biiytimesi 6ngoriilmektedir
(Tarak¢ioglu, 2018). Azizagaoglu ve Aksu tarafindan organik tekstil iirlinlerine yonelik tiiketici
tutumlar1 arastirilmistir. Yapilan ¢alisma kapsaminda elde edilen verilere gore katilimeilarin %
56’s1 organik tekstil Uiriinlerini ¢ocuklar icin tercih ettigini, % 44,1°1 ise i¢ giyimde tercih
ettigini, organik tekstil iirlinleri hakkinda %77,1 kisi yeterli bilgi diizeyinde oldugunu
belirtmistir. Organik tekstil iiriinlerini bes yildan daha uzun siiredir satin alanlarin sayist ¢ok az
sayida bulunmustur (Azizagaoglu ve Aksu, 2018).

3.3. Geri Doniistiiriilmiis Tekstil

Tekstilde geri doniisiim, kullanim Omriinii tamamlamig tekstil tirlinlerinin veya tekstil atik
malzemelerin tekrardan yeni bir iiriiniin iiretim siirecine dahil olmasi olarak tanimlanmaktadir.
Boylece atik olarak dogaya birakilacak malzeme tekrar kullanilip hammadde kaybi 6nlenmis
olunmaktadir. Tekstil malzemeleri incelendiginde {iiretim siire¢lerinde bir¢ok atik meydana
gelmektedir ve bunlara “iiretici atig1” denilmektedir. Uretici atiklar1 her asamada olusmaktadir;
elyaf, iplik, kumas ve iistiibli 6rnek olarak verilebilir. Bu malzemeler tekrar isleme girip lif ya
da iplik olarak kullanima verilebilmekte veya tekrar islenemeyenler dolgu malzemesi gibi daha
farkli alanlarda hammadde olarak kullanilmaktadir. Tekstil atiklarinin % 95°ten fazlasi geri
donistiiriilebilir 6zelliktedir. Geri doniisiim yontemlerinden mekanik, termo mekanik ve
kimyasal yontemler atiklari tekrar sisteme dahil eden yontemlerdir. Bunlarin yaninda atiklardan
enerji etme yontemi de bir diger geri doniisiim yontemidir (Tiiremen, Demir ve Ozdogan, 2018).
Tekstil sektoriiniin biiyiikliigii diisiiniildiiglinde, geri doniisiim ile hammaddenin korunmasi ve
atiklarin azaltilmasi agisindan geri doniisiimiin her gecen giin daha fazla 6nem kazandigi
gorilmektedir.

60



Conference Book

4. MODADA SURDURULEBILIRLIK YAKLASIMLARI

Son yillarda tekstil ve moda sektoriinde hizli moda akiminin oldukga yayginlastig
gorilmektedir. Giintimiizde tliketiciler, hizli moda akiminin etkisi ile 6mrii kisa, ucuz liriinlere
yonelerek siirekli yeni iirlin almaya baglamistir. Hizli moda akimi ile yeni ¢ikan giysiler

karsisinda Onceki alman giysiler giincelligini yitirdigi i¢in siirekli satin alinma tesvik
edilmektedir. Siirekli yeniyi alma aliskanlig1 ile sektor, dogal kaynaklar tiiketmeyi ve atik
olusturmay1 aliskanlik haline getirmistir. Sirdiiriilebilir moda denildiginde, hizli modadan
farkl1 bir yaklasim s6z konusudur. Daha yavas degisimi, uzun siiren kullanim O&mriini,
kullanilan malzemelerin ¢evreye etkisini gozeten bir kavram karsimiza ¢ikmaktadir ve burada
atiklarin degerlendirilmesi 6nemlidir (Can ve Ayvaz, 2017). Siirdiiriilebilir moday1 daha iyi
anlamak i¢in siirdiiriilebilir tasarimin da anlagilmasi gerekir. 2020 yilinda Avrupa
Komisyonu’nun “Siirdiiriilebilir Tasarim Uriinleri” ile ilgili ilkeleri yayimlamistir. Buna gére
tasarimlarda, kimyasallarin en az seviyede kullanilmasi, enerji ve kaynak verimliliginin yiiksek
olmasi gerekmektedir. Bununla birlikte tek kullanimlik tirlinlerden uzaklasmak istenmektedir.
Ayni zamanda iirlinlerin yasam dongiislinliin uzun, dayanikli ve onarilabilir olmasi, geri
donistiiriilebilir ve iiretimlerinde geri doniistiiriilmiis malzemelerin kullanilmig olmasi ve
karbon ayak izinin azaltilmasi istenilen Ozelliklerdir (Sevkay, 2021). Firmalar igin
strdiiriilebilir moda tasarimina yonelmenin de ¢ok fazla faydasi bulunmaktadir. Firmalar,
iiretimlerinde karbon ayak izini azaltmaya yonelik tliretim sistemleri kullanarak maliyetlerini
azaltacaklar, cevre ve sosyal sorumluluk alaninda cesitli faaliyetler gostererek markalarinin
tilketicilerle bagini artirarak tercih nedeni olmaya baslayacaklardir (Can ve Ayvaz, 2017).
Modadaki siirdiiriilebilirlik ¢alismalar1 incelendiginde ilk 6nem verilen, kullanilan kumas,
aksesuar ve yardimci malzemelerin siirdiiriilebilir malzemeler olmasidir. Kullanilan
malzemelerin iiretimleri sirasinda ¢evreye duyarli olmalarinin haricinde, kullanim Omriini
tamamlayan {riiniin de cevreye miimkiinse zarar vermeyecek sekilde bertaraf edilmesi
amaglanir. Bundan dolayr moda sektoriinde stirdiiriilebilirlik ¢alismalarinda geri doniisiime
yonelik yaklasimlar daha fazla karsimiza ¢ikmaktadir. Siirdiirtilebilir yaklagimlarda bir diger
iizerinde durulan islem ise tirlinlerin yasam siiresini uzatmaya yoneliktir. Kullanim siiresinin
uzamasi ve geri doniislimiin saglanmasi ile hem hammadde kullanim1 hem de atik azaltilmis
olmaktadir. Tiiketici kaynakli tekstil atiklari, bedeni kiigiik gelen, modasi gegen, kullanilamaz
duruma gelen ya da artik ihtiyaci karsilamadigindan tiiketicilerin atmak i¢in ¢ikardigi giysi ve
ev tekstillerinden olusur. Sektorde atiklarin geri dontistimii heniiz yeterli degildir (Eser, Celik,
Cay ve Akglimiis, 2016). 3R (reduce, reuse, recycle) stratejisi, iiriiniin tasarimindan bertaraf
edilmesine kadar en fazla yararlanmay1 amaglayan, “azaltim”, “tekrar kullanim” ve “geri
doniistim” ifadelerini ele alan stratejidir (Sevkay, 2021). Bu ii¢ kavram siirdiiriilebilir moda
tasarim yaklagimlarindan ileri doniisiim, alt doniisim ve ikinci el giysi alimia Onciiliik
etmektedir.

4.1. Tleri Déniisiim / Ust Déniisiim / Upcycling

“Ileri déniisiim”, atilacak olan iiriinii nceki halinden daha nitelikli ya da ayni nitelikte kullanilir
yeni bir forma déniistiirmek seklinde ifade edilmektedir. ileri doniisiim yaklasiminda; yenilikgi,
yaratict ve ekonomik siirdiiriilebilir iirtinlerin tasarlanmasini amaglanmaktadir. Bu yaklagima
ornek olarak, kullanim Omriinii tamamlayan bir tisortiin katma degeri daha yiiksek olan el
yapimi bir kilime doniistiiriilmesi verilebilir. Yakas1 deforme olmus kullanilamayacak olan
klasik kadin tisortiinli, deforme olan yerlerini kesip, uygun tasarim ve dikis islemleri
uygulayarak kiz ¢ocugu icin elbise haline getirilmesi bir bagka 6rnek olarak verilebilir (Muthu,
2017). leri doniisiim ile kullanim dis1 kalan iiriinler tekrar sisteme dahil edilmekte ve yeniden
kullanilabilir, niteligi daha yiiksek yeni bir iirlinle yasam dongiisii uzatilmis olmaktadir. Bu
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yaklasim ile bagka bir iirline hayat verecek hammaddenin atik olmasi onlenmekte, dogal
kaynaklar, hammadde iiretimi i¢in enerji kaynaklari korunarak israfin 6niine gegilmekte ve atik
azaltilarak ¢evreyi koruma 6n plana alinirken siirdiirtilebilirlik degerleri saglanmaktadir.

4.2. Asag1 Doniisiim / Alt Doniisiim / Downcycling

“Asaglr donlisim”, artik kullanilmayacak iirlinlerin yeni tirline doniistiiriilerek yeniden
kullanilabilir hale getirilmesi olarak ifade edilmektedir. Bu yaklagimda ele alinan iiriin, 6nceki
halinden niteligi daha diisiik yeni bir nihai {iriin haline gelmektedir. Eskiyen bir giysiyi ele
alacak olursak, iirlindeki yipranan, yirtilan, deforme olan yerlerden dolay1r artik
kullanilamayacak iirlinlerin temizlik bezine doniistiiriilmesi 6rnegi verilebilir (Giirclim ve
Tanyer, 2021). Asagi doniisiim ile hammadde olarak kullanilabilecek iiriiniin atik olmasi
onlenmektedir. Asag1 doniistim, tekstil atiklarinin azaltilmasina yardimci olan ve onlari tekrar
sisteme dahil edip dogal kaynaklarin israfin1 6nleyerek {iriinlerin yasam dongiisiinii uzatmay1
amaclayan bir yaklasimdir.

4.3. Ikinci El Giysi

Hizli moda aligkanligini benimsemis giliniimiiz tiiketicileri tarafindan giysiler, demode olduklari
icin bir siire sonra giyilmemektedir. Kullanilmayan giysiler tekrar tiretimde hammadde olarak
kullanima kazandirilabilecegi gibi, ikinci el giysi yaklasimiyla giyilebilir halde olan giysiler
tekrar yeni bir kullanici ile yagam siiresine devam edebilmektedir. Giysilerde deforme olan
bolgeler cesitli tekniklerle onarilmaktadir. ikinci el giysilerin kullanilmas: siirdiiriilebilirlik
kapsaminda ortaya ¢ikmis yeni bir kavram degildir. Eskiden beri siiregelmis ve giiniimiizde
siirdiiriilebilirlik kapsaminda ele alinabilen bir yaklasimdir. ikinci el kullanimi geg¢mis
donemlerde ekonomik, sosyolojik gibi farkli etkenlerle kullanilirken, giiniimiizde bu etkenler
devam etse de cevreyi korumaya katki saglama amaci da artik yeni bir etken olmustur. Bu
sayede kullanilabilir haldeki bir giysiyi atik olmaktan kurtarip hammadde israfi, {lirerim
stireclerinden kaynakli dogal kaynaklarin tiiketimi ve atigin bertaraf edilmesi sirasinda ortaya
cikan ¢evre kirlilikleri 6nlenmektedir. Tiiketiciler iizerine yapilan bir aragtirmada, ikinci el
giysiler ile ilgili olduk¢a dnemli bir potansiyelin oldugu ortaya ¢ikmustir (Yildirim, 2017).

4.4. Yavas Moda

“Yavas moda”, kaynaklarimizi hizlica tiiketen ve giincelligini koruyan hizli moda yaklagimina
kars1 siirdiiriilebilir bir yaklagim olarak karsimiza ¢ikmaktadir. Hizli modada birka¢ haftada
yeni giysileri miisterilere sunmak ile dogal kaynaklar hizlica tiiketilmekte ve yiiksek
miktarlarda atik olugmaktadir. Bunun da ekosistemimiz ilizerinde ¢ok fazla olumsuz etkileri
olmaktadir. Yavas modada kaynaklarin ve ¢evrenin korunmasi 6nemlidir. Hizli moda ile
karsilastirildiginda yavas modada, liretilen iriinlerin kalitesi daha 1yidir ve kullanim 6mrii daha
fazladir. Bununla birlikte az sayida tiretim yapildigindan daha pahali ve katma degerleri daha
yliksektir. Yavas modada iirlin, lretimden Once tasarim asamasinda bu yaklagima gore
tasarlanip tliretim siirecinde insan haklar1 ve ¢evreyi gézetme 6n planda tutularak siirdiiriilebilir
iretim siireci olusturulmaktadir (Mangir, 2016). Karaca tarafindan tiiketicilerin yavas moda
algilarinin incelendigi bir ¢alismada elde edilen sonuglara gore, yavas moda tiriinlerini tercih
eden miisteriler, tirlinlere 6zel nitelikli ve sinirl sayida tiretilmis giysi algisi ile yaklastiklar
gorilmektedir (Karaca, 2020).

4.5. Modiiler Giysi Tasarimlar:

“Modiiler giysi”, giysi parcalarinin kendi basmna islevi olan, takilip cikarilabilen, yer
degistirilebilen ve diger pargalarla birlikte uyum saglayabilen giysi olarak ifade edilebilir. Bu
modiiller yaka, cep, kol gibi parcalar olabilir. Bu {riinii satin alan kisi parcalar1 farklh
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kombinasyonlarla bir araya getirdiginde olusan bir¢ok farkli tasarimlar1 giyecegi i¢in birden
fazla giysiyi aslinda satin almis olur. Modiiler giysi denilince lego oyuncak 6rnegini verebiliriz,
her parca birbiri ile uyumludur ve bdylece parcalarin farkli birlesimi ile ¢esitli tasarimlar
olusturulur. Modiiler giysi tasarimi yaklasiminda, tasarim asamasinda {iriiniin tim giyilebilecek
kombinasyonlar1 diisiiniiliir. Siirdiiriilebilir moda tasarim yaklasimlarindan birisi olan bu
yaklagimda, bir iiriinii satin alan kisi aslinda birden ¢ok giysi tasarimina sahip oldugu i¢in
irliniin giyilme siiresi, kullanim 6mrii uzayacaktir. Boylece hammadde kullanimi ve atik
miktart azalmis olmaktadir (Sevkay, 2021). Bu yaklasim aslinda giliniimiiz tiiketicisinin hizl
moda aligkanligindan kaynakli farkli giysileri giyme istegini karsilarken bir yandan da
stirdiiriilebilir olmasindan dolay1 6nemli bir tasarim yaklagimidir.

4.6. Sifir Atik Giysi Tasarimi

Konvansiyonel giysi tiretimi sirasinda kumas kesim islemlerinde kumasin yaklasik % 15’1 fire
olarak ¢Ope atilmaktadir. Bu oran tek bir giysi i¢in kiiglik bir miktar olarak goriilse de diinyada
iiretilen toplam giysi hacmine bakildiginca ¢op olarak nitelendirilen bu fire miktari ¢ok yiiksek
degerde olmaktadir. Atik olarak c¢ikan bu kumaslarin geri doniisiimle tekrar sisteme dahil
edilmesi yapilacak ¢oziimlerden bir tanesidir. Bir diger yontem ise “sifir atik giysi tasarimi1”
yaklagimi olarak karsimiza ¢ikmaktadir. Bu yontemde, giysiyi olusturan kaliplar yan yana
geldiginde hi¢ atik ¢ikarmadan kesilebilecek sekilde tasarim asamasinda kurgulanir. Kumas
kesildiginde kullanilmayan bir alan yoktur, tim kumas tasarim igerisinde yer alarak faydali hale
gelmis olur (Bursaligil, 2019). Sifir atik giysi tasarim yaklasimi ile konfeksiyon isletmelerinde
yiiksek miktarlarda atigin olustugu kesim islemindeki fire miktarindan kaynakli atik ortadan
kaldirilacagi i¢in atik sahalarinda tekstil atiklari azalmig olur, hammadde kaybi1 dnlenir. Dogal
kaynaklarin korunmasi ve atik yonetimine 6nem veren bu yaklasimla siirdiiriilebilirlik 6n
planda olmaktadir.

4.7. Doniisturilebilir Giysi Tasarimlari

Dontstiiriilebilir olmak, bir durumdan baska bir duruma degisebilir ozellikte olmay1
gerektirmektedir. Giysilerde bunu yapabilmek icin biizme, toplama, baglama, katlama gibi
cesitli teknikleri kullanarak giysinin iki veya daha fazla kullanim alternatifi olusturulmaktadir.
Tiiketicinin satin aldigr bir giysiyi goriinlim oOzellikleri farkli birden c¢ok giysi olarak
giyebilmesi, bdylece tiiketicinin daha az iiriin satin almasi diisiiniilmektedir (Cegindir ve Oz,
2020). Glinlimiiz tiiketicisinin tiiketme ve daha dncekinden bagska bir giysi giyme aligkanligin
karsilamas1 acisindan da onem kazanan bir tasarim yaklasimidir. Doniistiiriilebilir giysi,
tiiketiciye islevselligini korurken farkli stilde ve/veya estetik 6zellikte birden fazla giysi ¢esidi
alternatiflerini sunmaktadir (Sevkay, 2021). Bu tasarim yaklasimi, hizli moda anlayisini devam
ettiren gilinlimiiz tiiketicilerine cazip gelecektir. Siirdiiriilebilirlik acisindan bakildiginda,
dontstiiriilebilir giysi tasarim anlayisi ile daha az {iriin satin alinacagi i¢in hammadde tliketimi
ve atiklar azaltilmis olacaktir.

5. SONUC

Tekstil ve moda sektoriinde, stirdiiriilebilir iiretim anlayislarinda kimyasallarin ortadan
kaldirilmast, kullanilan malzemelerin ¢evreye zarar vermeden bertaraf edilebilmesi, atik olarak
¢ikan malzemelerin sisteme tekrar dahil edilmesi ile kaynaklarin korunmas1 amaglanmaktadir.
Stirdiiriilebilir moda tasarim anlayislarinda, hizli modadan farkli olarak iriinlerin yasam
stirelerinin uzatilmas1 amaclanan yaklagimlar 6ne ¢ikmaktadir. Giysiler, farkli yontemlerle yine
giysi olarak veya farkli bir iirline hammadde olarak sisteme dahil edilmektedir. Diger ele alinan
yaklagimlarda ise siirdiiriilebilirligi ele alirken ayni zamanda bir {iriin birden fazla farkl
giyilebilir alternatif sunmasi ile hizli moda tiiketicisine hitap ederek daha az {irlin almasini
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tesvik edecek tasarim yaklasimlaridir. Siirdiriilebilir yaklasimlar, iiretim ve tasarim
stireglerinde bir¢cok farkli agilardan ele alinabilmektedir. Bunlarin hepsinin ortak amaci
hammadde kullaniminda israfi 6nlemek, atiklari tekrar sisteme dahil etmek ve azaltmak, tiretim
stirecinin ¢evre dostu olmasini saglamaktir. Stirdiiriilebilir yaklasimlar ile ¢evre iizerindeki
olumsuz etkilerin ge¢ kalmadan azaltilmasi biiylik 6nem tasimaktadir. Cevreye verdigimiz
olumsuz etkilerin tekstil ve moda tasarim sektoriinde ¢ok fazla olmasi, sektorde calisanlar basta
olmak tizere bu iirlinleri satin alan tiiketicilerin de daha bilingli olmalarini ve siirdiiriilebilirligi
gbdz Oniine almalarmi gerekli kilmaktadir. Ureticilerin siirdiiriilebilir iiretim y&ntemlerini
uygulama asamalarinda, kullandiklar1 malzemeleri ve atiklar1 iyi degerlendirmeleri
gerekmektedir. Tiiketiciler ise bu iirlinlerin konvansiyonel {iriinlerden daha g¢evre dostu
oldugunun farkinda olarak satin alirken stirdiiriilebilir yaklagimlarla iiretilen giysileri tercih
etmeleri gerekmektedir.
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Abstract

Fire is one of the most serious and dangerous conditions that a reinforced concrete (RC)
building can encounter during its service life. The strength and stiffness of concrete,
reinforcement, and the bond between them are significantly reduced when an RC structural
member is exposed to high temperatures during a fire. Therefore, the fire resistance of
reinforced concrete structural members is an important issue to consider in the design of RC
buildings. Within the scope of this study, three reinforced concrete columns with the same
cross-section and reinforcement configuration were produced, one of which serves as a
reference element. The test elements were only exposed to fire from their lower surfaces for 90
minutes using the ISO 834 fire curve. After allowing the test elements to cool at room
temperature, they were subjected to two-point flexural tests. The yield strength and stiffness of
the elements exposed to fire decreased by 12% to 20% as a result of the experiments. The
fracture mode observed in the specimens was typically flexural cracks beginning in the tensile
zone and progressing to the compression zone. Due to the loss of strength in the concrete and
reinforcing steel, the elasticity modules in the fire-exposed elements decreased by 60% when
compared to the reference element.

Keywords: Reinforced concrete elements, fire resistance, flexural behavior
1.INTRODUCTION

During fire exposure, reinforced concrete (RC) columns and beams lose significant strength
and stiffness, and the majority of the strength loss is irreversible. This is due to the rise in
temperature of concrete and steel reinforcement, as well as the deterioration of material
properties. There are several factors that will affect the degree of strength loss of an RC column
or beam exposed to fire. These factors include slenderness, type and duration of fire, concrete
cover thickness and temperature levels occurring in the concrete and steel reinforcement
material during a fire. Numerous studies have been done on the experimental and numerical
study of the fire resistance of reinforced concrete structural members, and there is much
research on this topic. The following is a brief summary of the work completed recently.

An experimental investigation on the fire resistance of reinforced concrete columns with
various cross-sections was conducted by Xu and Wu (2009). The effects of axial load ratio and
fire exposure condition on failure mode, axial deformation and fire resistance of columns were
investigated. According to experimental findings, (a) the fire resistance of L, T, and + shaped
cross-section columns subjected to fire from all sides at an axial load ratio of 0.55 ranged from
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60 to 73 percent of the capacity of the square cross-section column. According to Martins and
Rodriques (2010), increasing the longitudinal reinforcement ratio in reinforced concrete
columns increases the fire resistance of those columns. However, using reinforcement bars with
a larger diameter can reverse the beneficial effect that increasing the reinforcement ratio has on
fire resistance. Ali et al. (2010) used experimental and numerical methods to study the fire
behavior of 30 high-strength reinforced concrete columns. They reported explosive spills
during the first 50 minutes of heating in all tests, with small spills occurring first, followed by
large and severe ruptures. Low heating rates reduce the possibility of explosive spalling while
increasing axial displacements due to thermal creep. With the results of parametric studies,
Kodur and Raut (2012) presented a simplified equation to evaluate the fire resistance of
reinforced concrete columns under biaxial bending. The proposed equation describes the effects
of fire spalling, fire exposure on one, two, three, or four sides, bi-eccentric loading, and design
fire scenarios. Kodur et al. (2013a) described an analytical method for modeling the effect of
stirrup configuration on the fire resistance of reinforced concrete (RC) columns. Kodur et
al.(2013b) fabricated and tested five high-strength reinforced concrete columns (203 x 203 x
3350 mm) with concrete compressive strengths ranging from 62 to 91 MPa. They stated that
their columns retain the majority of their original load-bearing capacity (80 to 90 percent) after
fire exposure, especially when no fire spalling occurs. They also noted that exposing an RC
column to the temperature of the reinforcing steel would have the greatest impact on its residual
capacity. Shah and Sharma (2017) stated that the disadvantage of high-strength concrete being
prone to spalling can be mitigated by retrofitting the reinforcement configuration of reinforced
concrete columns. In order to assess the response of reinforced concrete columns to fire and the
impact of temporary creep under various circumstances, Alogla and Kodur (2018) added
numerous parameters to the model, including fire exposure period, different load levels, and
the number of fire exposed - sides. They stated that asymmetrical thermal gradients caused by
a column being exposed to fire from two or three sides can increase the effects of temporary
creep and therefore damage the fire resistance of the structure. Gernay (2019) used finite
element analysis on a dataset of 74 standard fire resistance tests on columns. Buch and Sharma
(2019) created a model to predict the fire resistance of reinforced concrete columns by
incorporating the effects of several key parameters, such as explosive concrete spalling during
a fire. They claimed that increasing concrete cover spalling from 15% to 80% would result in a
77% decrease in fire resistance. There are lack of data and a simplified methodology for
assessing the residual strength of fire exposed reinforced concrete columns. The purpose of this
research is to look into the usability status of fire exposed reinforced concrete structural
elements after a fire and to assess their residual capacities. Reinforced concrete columns were
exposed to fire in this context. Then, to determine their residual capacity and bending behavior,
they were subjected to three-point bending tests. The second section of the study contains
experimental methods, followed by the third and fourth sections, which include results and
conclusions.

2. EXPERIMENTAL PROGRAM

The experimental study consists of two stages. In the first stage, fire tests were performed, and
in the second stage, loading tests were performed.

2.1. Experimental Models

Five columns were produced in the laboratory, in order to determine the structural behavior of
fire exposed reinforced concrete columns. The 4 test elements produced were equipped
according to the TBDY-2018 code[11]. The tested columns were 3100 mm tall and 200x200
mm cross-section (Figure 1). In the tension and compression zones of the columns, two pieces
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of 16 mm diameter longitudinal reinforcement and 31 pieces of 8 mm diameter stirrups were
used. The characteristics of the specimens tested are summarized in Table 1. Concrete
compressive strength is 30 MPa in all test elements, and longitudinal and stirrup reinforcements
have a yield strength of 420 MPa.

The first column indicates the specimen reference (R). Concrete shell thickness is 30 mm in all
test elements. Figure 2a shows the test elements reinforcement configuration, Figure 2b shows
the adding reinforcements to the mold and Figure 2c demonstrates the concrete poured test
element. Three Type K thermocouples (operating temperatures ranging from 0°C to 1200°C)
were installed at various locations in each member to measure the thermal distribution
throughout the depth of the reinforced concrete test members. Figure 1-2 depicts the location
of the thermocouples in the section of the test elements. The temperatures measured by the
thermocouples were recorded using the Agilent 34980A, a multifunctional device, during the
experiments.

2016

bl HBAHD
A

| \ : : I.,x/ . I‘_ : o 1_,“, F
ERANNENENENANE IEAXNUNTIANNED N ——

I T Il 123 A - i 14

i ermocouple |'-— ] Thermocouple 14
< 3100 mm - 3 14 3 312'851?11

A - ASection

Figure 1. Reinforcement and section details for test specimens
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Table 1. The characteristics of the specimens
Specimes  €ross-seetion————  L-ongitudinatbars—— Reinforcement ratio
0,
hxb (mm)  Area, Ac(mm?) Bars (mm)  Area, As (AdAc) (%)
(mm?)
R 200 x 200 40000 4@16 804.2 2.01
S1 200 x 200 40000 4@16 804.2 2.01
S2 200 x 200 40000 4@16 804.2 2.01

S3 200 x 200 40000 416 804.2 2.01
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a. b. C.

Figure 2. Test elements reinforcement configuration (a), adding reinforcements to the mold
(b), concrete poured test element (c)

2.2 Fire Tests

In order to prevent heat dissipation and heat spreading outside, 20 pieces of 15x25x60 cm? gas
concrete and 100 pieces of fire tile bricks were installed during the fire tests(Fig. 3). The
specimens were then placed in this assembly with a simple support. Following this, the
specimens were subjected to high temperatures from their lower surfaces for 90 minutes using
a Turbo Trigger Insulation Torch with a head of 5 cm and a length of 75 cm, as well as four 12
kg LPG tubes. The LYK 8010H Infrared Dual Laser Thermometer was used to measure the
outer surface temperatures of the samples, and the Extech True RMS Multimeter 430 was used
to measure the internal temperatures of the samples every 15 minutes(Fig.4). The standard fire
curve ISO 834 [12] was used in all of the tests in this work.

\ J N 7_ -‘.'y

Figure 4. Fire tests
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Temperatures measured every 15 minutes during the fire tests varied depending on specimen
position and torch flame power. The flame power of the torch was tested at 5 bars for specimen-
1, one level below the maximum level of 6 bars. The external maximum temperature level (Sub
Surface) of the specimen was measured as 500.7 °C as a result of this experiment, while the
internal maximum temperature level (Thermocouple-3) was measured as 295 °C. Table 2
displays the temperature readings obtained from thermocouples throughout a 90-minute period.
The maximum temperature for specimen-1, 5 bar flame power was 821.4 °C after 90 minutes.
The fire temperature-time relationship for specimen-1 is shown in Figure 5a and Figure 5b
shows the temperature-time cooling curve for specimen-1.

Table 2. Temperature-time values for specimen-1

1000
¢ 800
00

o
o

Temperature (°C
N N D
o
o o

Specimen-1
Time Opposite Sub-Surface  Thermocouple  Thermocouple  Thermocouple
(min.) Surface Temperature 1 2 3
0, 0, 0,
;I;ecr;]perature °0O) Temp. (°C) Temp. (°C) Temp. (°C)
0 28 285 29 30 30
15 84.8 3473 43 55 100
30 104.5 364.4 58 66 125
45 130.2 389.1 65 74 157
60 161.2 436.2 80 86 191
70
75 188.8 471.1 100 101 255
90 197.6 500.7 110 130 295
350
§ 300
~ 250
o
S 200
)
S 150
= 100
GEJ 50
|_
20 40 60 80 100 0
Time (min.) 0 50 100 150 200 250
Time (min.)

b.Temperature-time cooling curve for specimen-1

Figure 5. a.Fire - temperature-time relationship for specimen-1

In real fire incidents, there is always a cooling phase that follows heating phase of the fire.
Every 3 minutes, the cooling temperatures of Thermocouple-3 were measured for specimen-1.
The temperature initially decreased linearly by 1 °C per minute, but decreased non-linearly with
time, decreasing by 1 °C in 3 minutes. The flame power was increased to 6 bar for specimen-2,
and the experiment was repeated. The external maximum temperature level (Sub Surface) of
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the specimen was measured as 546.2 °C as a result of this experiment, while the internal
maximum temperature level (Thermocouple-3) was measured as 374 °C. When compared to
the values of specimen-1, higher values were obtained in both cases. Table 3 displays the
temperature - time values for specimen-2.

Table 3. Temperature time values for specimen-2

Specimen-2

Time Opposite Sub-Surface  Thermocouple  Thermocouple  Thermocouple
(min.) Surface Temperature 1 2 3

;I;zr; perature (°C) Temp. (°C) Temp. (°C) Temp. (°C)
0 29.5 29.7 30 30 30
15 94.6 389.5 42 44 138
30 104.9 405.2 71 76 227
45 130.3 432.2 95 95 242
60 152 4815 103 109 308
75 172.7 520.4 111 121 352
90 197.2 545.2 126 140 374

The flame gun power was determined to be 6 bar in specimen-3, as it was in specimen-2, and
measurements were taken. The external maximum temperature level (Sub Surface) of the
specimen was measured as 550.4 °C as a result of this experiment, while the internal maximum
temperature level (Thermocouple-3) was measured as 374 °C. Although the maximum
temperature of the outer surface is higher than that of specimen-2, the maximum temperatureof
the internal value is the same. Table 4 displays the temperature - time values for specimen-

Table 4. Temperature-time values for specimen-3

Specimen-3
Time Opposite Sub-Surface  Thermocouple Thermocouple Thermocouple
(min.) Surface Temperature 1 2 3
0, 0, 0,
'I;emperature (°0O) Temp. (°C) Temp. (°C) Temp. (°C)
O
0 28.3 285 30 29 30
15 93 409 32 63 139
30 111 409.6 45 102 199
45 133.9 439.6 62 118 253
60 149.1 491.9 79 147 300
75 189.2 519.4 94 170 340

90 206.6 550.4 110 193 374
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The structural integrity of the specimens deteriorated during the fire tests. Water loss in the
concrete was observed in the specimens within the first 15 minutes. Peeling, darkening, cracks,
and powdery spallings were observed in the concrete during the following processes(Fig. 6).
At the conclusion of the fire test, there was a slight bending in the middle of the specimens in
the direction of gravity.

Figure | o 6.
Deterioration in specimens a) Peeling- pulverisation -spalling b) Water loss c) Cracks d)
Darkening

2.3 Mechanical test set-up

The loading assembly consists of a vertical piston with a stroke of 50 cm and a capacity of 500
kN in the vertical plane. The displacements in the test specimens were measured using three
potentiometric rulers at equal intervals. The potentiometric rulers are linked to the TESTBOX
1001 data collection device, allowing digital measurement of how much the force applied
during the experiment is displacing the specimens from the determined points. Figure 7 depicts
a general view of the experimental test setup.

| Wee——
i

Potentiometric ruler

Figure 7. Potentiometric Rulers
2.3.1 Experimental procedure

A frequency inverter quickly brings the loading frame's vertically moving piston closer to the
long steel plate. The mains frequency is reduced to 2.5 Hz as it approaches the plate, and the
system is loaded by adjusting it to 8 mm per minute. Bending cracks that form as a result of
loading are identified. The experiment was continued until the specimen began to yield and the
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concrete crushing was observed, at which point the 100 mm displacement was determined to
be the limit value. The experiment was terminated once the limit value was reached.

3. EXPERIMENTAL RESULTS

Under 15 kN load, flexural cracks began to form in the reference element, and yielding occurred
under 52 kN load. On the other hand, flexural cracks began to form in S1, S2, and S3 elements
respectively at 10 kN, 9 kN, and 8 kN loads, and yielding occurred at 41 kN, 46 kN, and 47 kN
loads, respectively. While the reference element concrete began to crush at 58 kN load and 52
mm displacement, S1 began to crush at 42 kN load and 40 mm displacement, S2 began to crush
at 52 kN load and 40 mm displacement, and S3 began to crush at 52 kN load and 45 mm
displacement. Test elements load displacement curves are shown in Figure 8.

Reference specimen

80

100

Midpoint displacement (mm)

< 1
B8 30
o
- 20
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0
0 20 40 60
a.
60
50
240
=
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®©
o
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0
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80

S2 specimen

100

Midpoint displacement (mm)

Figure 8. (a) Reference specimen load- displacement
(c) S2 specimen load-displacement

3.1 Flexural strength
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o

20 40 60 80 100
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o
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(b) S1 specimen load-displacement

(d) S3 specimen load-displacement

When the initial flexural crack and yield loads are examined, reinforced concrete elements
exposed to fire have a 20% decrease in strength(Table 5). At a lower load, S1,S2 and S3 yielded
and crushed. The compressive strengths of the specimens are summarized in Table 5.

Table 5. Values obtained from specimens

Specimen

First flexural crack Yield (kN)

(kN)

Crush (kKN-mm)

120

120
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R 15 52 58-52
S1 10 41 42-40
S2 9 46 52-40
S3 8 47 52-45

3.2 Crack mode and concrete crushing

The common fracture mode seen in the specimens is flexural cracks that develop from the
tensile area to the compression area (Fig.9- Fig.10). The majority of cracks were found between
the vertical load impact locations and seldom ever on the sides near the support points. There
were no differences in the patterns of crack formation between reference specimen and fire-
exposed specimens. Figure 10a shows cracks and concrete crushing of S3 specimen under 54
kN load. Figure 10b shows cracks and concrete crushing of reference specimen(R) under 60
kN. The flexural behavior of the reference element was better than that of the fire exposed
reinforced concrete elements.

Figure 10. Typical flexural cracks and concrete crushing in test elements (a) S3 (b) R
4. CONCLUSION and RECOMMENDATION

The bending behavior of four(4) full-scale reinforced concrete columns, one of which is a
reference element, was investigated experimentally after fire.Water loss in the concrete was
observed in the specimens within the first 15 minutes. Peeling, darkening, cracks, and spalling
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were observed in the concrete during the following processes. When compared to other
specimens, the reference specimen was 20% more rigid and non-ductile. This is due to the
significant reduction in the mechanical properties of reinforced concrete columns exposed to
fire, as well as the reduction in the bond between the reinforcement steel and concrete. Concrete
and reinforcement steel lose strength during a fire. As a result, the elasticity modulus of
reinforced concrete columns exposed to fire suffered a 60% loss. Furthermore, because the
concrete will lose water during the fire, the elasticity modulus will decrease. The main
parameter governing the residual load carrying capacity of fire exposed RC columns is rebar
temperature. It is possible to see changes in the residual strengths and capacities of test elements
that were simultaneously exposed to fire from various sides. For more accurate predictions of
fire resistances, data on the mechanical and deformation properties of RC columns at elevated
temperatures is required. The elongation and stresses in the embedded reinforcements of the
fire-exposed elements should be investigated.
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Abstract

Vinegar, an ethnic fermented product, has been used by societies for centuries as a flavoring,
protective agent, and therapeutic. Vinegar exhibits antioxidant, antidiabetic, anticarcinogenic,
and antimicrobial properties thanks to its bioactive components such as phenolic compounds,
organic acids, and vitamins. In this study, rose, walnut, hawthorn, grape, and apple vinegars
were analyzed regarding antioxidant properties. DPPH (2,2-diphenyl-1-picrylhydrazil) radical
and ABTS (2,2’-Azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)) methods were used to
determine the antioxidant activities of vinegar samples. In addition, the total phenolic and total
flavonoid contents of the samples were determined. When the antioxidant capacity levels of the
vinegar samples analyzed in the study were ordered from high to low, it was seen that according
to the DPPH method: rose vinegar > walnut vinegar > hawthorn vinegar > grape vinegar > apple
vinegar, and in the ABTS method: rose vinegar > walnut vinegar > hawthorn vinegar > apple
vinegar > grape vinegar. The total phenolic content of the samples varied between 34.75 and
288.41 mg GAE/L. The highest total flavonoid content (69.93 mg QE/L) was found in rose
vinegar. The total phenolic contents of vinegar samples and DPPH and ABTS radical
scavenging activities were significantly correlated (p<0.01).

Keywords: Vinegar, antioxidant activity, total phenolic content, flavonoid
1. INTRODUCTION

Vinegar is a unique product used by many different civilizations for different purposes. In
addition to its use as a flavoring and preservative in various foods, vinegar is traditionally used
to treat some diseases (Plessi, 2003; Altunbag and Zencir, 2018). It is estimated from the ancient
artifacts found in excavations that vinegar was produced by the Sumerians, Assyrians, Iranians,
Egyptians, and ancient Greeks, the story of which dates back to 3000 BC (Soleri and Giudici,
2009; Aktan and Kalkan Yildirim, 2011). Rosma et al. (2016) reported that people did not like
vinegar, which occurs when alcoholic beverages undergo acetic acid fermentation when they
are kept, but in time they learned to take advantage of this situation and learned the production
process because this product was needed. Although the official definition varies according to
the country, the Turkish Standards Institute defines vinegar as "a unique product that is
produced biologically from agricultural liquids or other substances, with two separate
fermentations (alcohol and acetic acid fermentation)” (TSE, 2016). According to FAO (Food
and Agricultural Organization)/ WHO (World Health Organization), vinegar is a liquid for
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human consumption produced by a two-stage fermentation process, first alcohol and then acid
fermentation, from suitable raw materials containing starch and/or sugar.

Briefly, vinegar production includes converting the fermentable sugars in the environment to
ethanol under anaerobic conditions and then converting the formed ethanol to acetic acid under
aerobic conditions by acetic acid bacteria. The conversion of ethanol to acetic acid occurs
through two biochemical reactions. During these reactions, acetaldehyde is produced by the
oxidation of ethanol by the alcohol dehydrogenase enzyme, and the acetaldehyde formed is then
converted to acetic acid by the aldehyde dehydrogenase enzyme (Gullo et al., 2014).

Different raw materials are used in vinegar production. Vinegars according to the raw material
used; wine vinegar, fruit vinegar, fruit wine vinegar, apple cider vinegar, alcohol vinegar, spicy
vinegar (flavored vinegar), grain vinegar, malt vinegar, honey vinegar, whey vinegar, and beer
vinegar are grouped as (TSE, 2016). Various fruits such as grapes, apples, bananas, currants,
sour cherries, pears, plums, oranges, lemons, strawberries, hawthorn, pineapple, mulberry,
blueberry, and figs are used as raw materials in the production of vinegar in the world
(Maldonado et al., 1975; Nakayama, 1980; Shaw, 1983; Joshi and Thakur, 2000; Aktan and
Kalkan Yildirim, 2011; Sengun, 2013). However, in our country, cereals containing high levels
of starch cannot be used as raw materials for vinegar (Aktan and Kalkan Yildirim, 2011).

Vinegar is a very rich product in terms of bioactive components. Depending on the composition
of the raw material used in vinegar production, various kKinds of vinegar contain phenolic
compounds, melanoidin, fructooligosaccharides, minerals, vitamins, amino acids, and organic
acids (Horiuchi et al., 2004; Abe et al., 2007; Tagliazucchi et al., 2010; Verzelloni et al., 2010;
Ojansivua et al., 2011). Thanks to the bioactive components they contain, various vinegars
exhibit antimicrobial, antioxidant, antidiabetic, and anticarcinogenic activities (Sengiin and
Kilig, 2018). In addition, various vinegars are reported to have positive effects on health, such
as relieving fatigue, regulating blood sugar levels, aiding digestion, stimulating appetite, and
increasing calcium absorption (Ebihara and Nakajima, 1988; Liljeberg and Bjorck, 1998; Kishi
et al., 1999; Kondo et al., 2001). Shahidi et al. (2008) and Martins et al. (2011) reported that
phenolic compounds naturally found in the raw material used in vinegar production are
transformed into new antioxidant-effective phenolic compounds during vinegar production and
the final product obtained shows important functional properties.

Antioxidants are generally molecules that carry phenolic groups in their structure (K&hkonen
etal., 1999). These molecules prevent cell damage by scavenging free radicals, which are highly
reactive molecules. Consumption of fruits and vegetables and the products produced from them
all help to prevent morbidity and mortality from degenerative diseases such as cardiovascular
diseases, neurological diseases, and cancer (Henderson et al., 2000; Verzelloni et al., 2007),
thanks to the antioxidants they contain (Gey, 1990). In particular, the protective effects, anti-
inflammatory, anticarcinogenic, antiatherogenic, and cardioprotective effects of polyphenols
on brain degenerative processes are known (Subbaramaiah et al., 1998; Kuroda and Hara, 1999;
Visioli et al., 2000; Conte et al., 2003; Dell'Agli. et al., 2004).

Many studies have determined the antioxidant properties of vinegar varieties produced from
different fruits (Bakir et al., 2017; Karadag et al., 2020; Ozen et al., 2020; Ozdemir et al., 2022).
However, no research has been found on walnut vinegar. In this study, antioxidant properties
of hawthorn, rose and walnut vinegars, as well as grape and apple cider vinegars, which are rare
in the markets, were determined. For this purpose, total phenolic substance and total flavonoid
substance contents and DPPH and ABTS radical scavenging activities were determined
spectrophotometrically.
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2. MATERIALS AND METHOD
2.1. Materials

Hawthorn, walnut, grape, apple, and rose vinegars used in the study were obtained from the
Turkish market. Purchased vinegar samples were kept at +4 °C until analysis. Information on
vinegar samples is given in Table 1.

Table 1.
Information on vinegar types used in the study

Sample Method of production Content(s) Packaging type  Quantity

) . ] Grape vinegar, ]
Grape vinegar Traditional-Natural Fermentation Plastic (PET) 500 mL
Sodium metabisulfite

Hawthorn vinegar  Traditional-Natural Fermentation ~ Organic Hawthorn vinegar Glass 250 mL
Rose vinegar Traditional-Natural Fermentation ~ Rose vinegar Glass 500 mL
Walnut vinegar Traditional-Natural Fermentation ~ Walnut vinegar Glass 500 mL

. . __ Apple vinegar, .
Apple vinegar Traditional-Natural Fermentation ) ) ) Plastic (PET) 500 mL
Sodium metabisulphite, colorant

2.2. Method
2.2.1. Total Phenolic Content (TPC)

46 ml of distilled water and 1 ml of FCR (Folin-Ciocalteau-Reagent) were added to 1 ml of
vinegar. The mixture was left for 3 minutes and 3 ml of 2% sodium carbonate (Na2CO3) solution
was added and mixed in an orbital shaker for 2 hours. Then, the absorbances of the samples
were measured against the blank in a visible spectrophotometer at a wavelength of 760 nm. The
total phenolic content of the samples (mg GAE/L) was calculated in terms of the graph prepared
using the gallic acid solution prepared at different concentrations (40-500 mg/L) (Singleton et
al., 1999).

2.2.2. Total Flavonoid Content (TFC)

The total amount of flavonoids was determined according to the method of Park et al. (1997).
For this purpose, 1 ml of vinegar sample was diluted with 4.3 ml of ethanol solution containing
0.1 ml (1 M) of CH3COOK and 0.1 ml (10%) AI(NOs)s solutions prepared in water and mixed
in a vortex. After incubation at room temperature for 40 minutes, absorbance at 415 nm was
recorded. The total flavonoid concentration was determined as milligram quercetin equivalent
(QE)/L using the equation obtained from the graph drawn with quercetin prepared at 40-300
mg/L.

2.2.3. DPPH Radical Scavenging Activity

The sample extracts prepared at different concentrations (10-30 ul/ml) were diluted to 2 ml with
ethanol. After adding 0.5 ml of DPPH- solution (1 mM) prepared with ethanol to the samples,
the mixture was mixed thoroughly with the help of a vortex and left to incubate in the dark for
30 minutes. Absorbance was measured with a visible spectrophotometer at 517 nm against the
blind. Using the obtained absorbance values, % inhibition and ICso values were calculated (
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%Inhibisyon= [(ApppH-AexstrakT)/Apprr] X100). The % inhibition values were plotted against
the sample concentrations and the I1Cso values of each sample (the concentration providing 50%

inhibition of the radical) were determined by performing linear regression (Balaydin et al.,
2010).

2.2.4. ABTS Radical Scavenging Activity

For ABTS+ - radical scavenging activity analysis, it is necessary first to generate ABTS+ -
radical. For this purpose, 2.45 nM potassium persulfate was added to ABTS+ - (2,2'-Azinobis
3-ethylbenzothiazoline-6-sulfonic acid) solution and stirred at room temperature overnight. A
concentration of 10-30 ul/ml was transferred from the prepared mixture to the test tubes in 3
parallels. Then, the total volume was made up to 1.5 ml with ethanol and 0.5 ml ABTS+ -
solution was added to each tube. The control sample consisted of 1.5 ml ethanol and 0.5 ml of
ABTS+ - solution. After vortexing the test tubes, they were kept at room temperature and dark
for 30 minutes, and the absorbances were read against the blank at a wavelength of 734 nm.
The % inhibition values were calculated using the obtained absorbance values (%inhibisyon=
[(AaeTs-AeksTrakT)/AaBTs] X100). The % inhibition values were plotted against the sample
concentrations and the ICso values of each sample were determined by performing linear
regression (Koksal et al. 2009).

2.5. Statistical Analysis

The research data were statistically analyzed using the IBM SPSS Statistics Version 20.0
package program. Duncan test, one of the One-way ANOVA Multiple Comparison tests, was
applied for significant differences as a result of variance analysis. Results are given as +
standard deviation and all values with p<0.05 and p<0.01 were considered statistically
significant.

3. RESULTS AND DISCUSSION

Bioactive components reduce the harmful effects of reactive oxygen species on the human body
thanks to their antioxidant activity (Giilgin, 2020). Many different methods are used to
determine the antioxidant activity of compounds, depending on the mechanism of action of the
antioxidant or the nature of the radical. In the DPPH radical scavenging activity method, one
of these methods, the reducing ability of a hydrogen donor substrate, such as an antioxidant,
against the DPPH radical is measured. ABTS free radical scavenging activity, which can be
applied to lipophilic and hydrophilic compounds, is based on hydrogen atom transfer and single
electron transfer (Gulgin, 2020).In the current study, the total phenolic content, total flavonoid
content, and antioxidant activities (ABTS and DPPH) of commercially available vinegar
samples were determined and presented in Table 2.

Table 2.
Antioxidant activity and total bioactive component levels of vinegar samples

DPPH ABTS TPC TFC
(ICso, ul/ml)  (ICso, ul/ml) (mg GAE/L) (mg QE/L)

Rose vinegar 10,68£0,30°  3,16£0,20°  288,41+£1,00% 69,93+1,422
Walnutvinegar ~ 31,90+0,54°  11,97+0,56¢ 121,81+1,81° 43,48+0,68¢

Hawthorn vinegar  40,65+1,38¢  18,19+0,17° 85,37+1,33¢  62,98+1,17°
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Apple vinegar 228,97+£34,108 19,01+0,33> 43,43+1,00¢ 33,31+0,82°

Grape vinegar 133,43+85,55P 35,8540,59% 34,75+1,008 47,86+3,36°

Significance Level ** ** faled faled

Phenolic compounds naturally contained in the raw material used in vinegar production are
transformed into new antioxidant-effective phenolic compounds during vinegar production and
the final product shows important functional properties (Shahidi et al., 2008; Martins et al.,
2011). The total phenolic content of apple, grape, hawthorn, rose, and walnut vinegars produced
by natural fermentation was determined according to the Folin-Ciocalteau method and gallic
acid was used as a standard. The total phenolic content of the vinegar samples varied between
34.75 and 288.41 mg GAE/L. The TPCs were found to be statistically very different among
vinegar varieties (p <0.01). The highest total phenolic substance content was determined in rose
vinegar, while the lowest value belonged to grape vinegar. Ozturk et al. (2015) determined the
total phenolic content of grape, apple, artichoke, pomegranate, apple-lemon, and hawthorn
vinegars produced traditionally in Turkey were 75.01+1.27-2228.79+£83.26 mg GAE/L,
40.44+2.58-434.88+7.55 mg GAE/L, 236.67£12.80 mg GAE/L, 257.5343.65 mg GAE/L,
201.64+6.97 mg GAE/L, and 306.80+5.07 mg GAE/L, respectively. TPC values reported by
the researchers are generally higher than our study. In addition, in the literature review, it was
seen that the total phenolic content was reported as 2000-3000 mg/L GAE in grape vinegar
(Budak and Giizel-Sedim 2010), 200-1000 mg/L GAE in Sherry vinegar (Alonso et al., 2004)
and 400-1000 mg/L GAE in apple vinegar (Budak et al., 2011). It is known that the total
phenolic substance and antioxidant activity properties of vinegars vary according to the
production method and raw material used in vinegar production (Natera et al., 2003; Budak and
Giizel-Sedim, 2010; Ubeda et al., 2011).

As shown in Table 3, a significant (p<0.01) positive correlation was found between the TPC
and TFC of vinegar samples (r=0.714). In terms of total flavonoids detected, the ranking is rose
vinegar (69.93 mg QE/L) > hawthorn vinegar (62.98 mg QE/L) > grape vinegar (47.86 mg
QE/L) > walnut vinegar (43.48 mg) QE/L) > apple cider vinegar (33.31 mg QE/L). Ozturk et
al. (2015) found the highest amount of flavonoid substance in traditionally produced grape
vinegars as 349.05 + 2.80 mg Catechin/L, while the lowest value was found in industrially
produced lemon vinegars (13.98 = 1.04 mg Catechin/L). Bakir (2014) determined the total
amount of flavonoid substance in apple, grape, and hawthorn vinegars as 2.36+0.99 mg
Catechin Equivalent/100 ml, 5.52+0.97 mg Catechin Equivalent/100 ml, and 5.23+1.75 mg
Catechin Equivalent/100 ml, respectively.

ABTS* (0,547

TPC -0,685™ -3,833**

TFC -0.768" 0,427

DPPH
ABTS™
TPC
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Table 3. Correlation values of the antioxidant activities and total bioactive component levels of
vinegar samples ABTS and DPPH methods, which are widely used because they can be
analyzed in a short time and can be applied to natural products at low concentrations, were used
to determine the antioxidant activities of vinegars (Floegel et al., 2011). A moderate (p<0.05)
positive correlation was found between DPPH and ABTS radical scavenging activities of
different vinegar varieties (r=0.547) (Table 2). A high level of negative correlation (r=0.658
and 0.768, p<0.01) was found between the obtained DPPH radical scavenging activity (ICso)
and the total phenolic and total flavonoid contents of samples. When the ABTS radical
scavenging activity results were evaluated, a significant negative correlation was determined
between the ICso values and the total phenolic contents (r=0.833, p<0.01). Similarly, many
studies state that there is a correlation between antioxidant activity and phenolic composition
(Kumar, 2011; Vinha et al., 2012). Studies on vinegar have shown that vinegar's antioxidant
activity is related to its phenolic compounds. For example, it is known that protocatechuic acid,
4-hydroxybenzoate, vanillic acid, benzoic acid, salicylic acid, gentisic acid, and other phenolic
components determined in different kinds of vinegar have antioxidant properties (Zhang et al.,
2022).
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Fig 1. A heat map including hierarchical cluster analyses (dendrograms) for vinegar samples

The cumulative relationship between the total phenolic and total flavonoid contents of vinegar
samples and their antioxidant activity against DPPH and ABTS radicals is presented in Figure
1 with the help of a heat map. On the relevant map, high values are shown in dark red and the
color changes towards dark blue with decreasing values. The highest total phenolic and
flavonoid compounds, which are also expressed in Table 1, are observed in rose vinegar. So,
they are shown in red color. Since the results of DPPH and ABTS radical removal activities are
expressed in terms of 1Cso (the concentration that provides 50% inhibition of the radical), rose
vinegar with the highest antioxidant activity is seen in the darkest blue color. Because the
increase in the ICsp value indicates that the radical scavenging activity and thus the antioxidant
activity are decreased. The current study found the highest ABTS and DPPH radical scavenging
activities in rose vinegar at 3.16 pg/ml and 10.68 pg/ml, respectively, followed by walnut and
hawthorn vinegars. The lowest antioxidant activity values were determined in apple vinegar
(228.97 pg/ml) in the DPPH method and grape vinegar (35.85 pg/ml) in the ABTS method. In
studies on the antioxidant activity of different kinds of vinegar, DPPH radical scavenging
activity was reported with varying units as 76.27% mmol TEAC/L in hawthorn vinegar (Kadas,

81



Conference Book

2011), 67.63% in sweet potato vinegar, 6.72% in rice vinegar (Chun et al., 2014), 4.93-89.53%
in traditional grape vinegars, 0.53-65.12% in apple cider vinegar, 68.89% in artichoke vinegar,
7.65% in pomegranate vinegar, 32.84% in apple-lemon vinegar (Ozturk et al., 2015), 10.2-
12.26 mM TEAC/g extract in grape red wine vinegar (Cerezo etal., 2010). Hasim et al. (2017)
determined ABTS radical scavenging activity in the range of 7.72-17.96 mM Trolox/L in grape
vinegar and 4.05- 20.19 mM Trolox/L (ABTS) in apple vinegar. Bakir et al. (2016) reported
that grape vinegars exhibit higher antioxidant capacity (902+31-16124+244 mg Trolox
equivalent/100 mL fresh weight and 418+49-1158+207 mg Trolox equivalent/100 mL fresh
weight) than apple vinegar (712+28-1087+149 mg Trolox equivalent/100 mL fresh weight and
570+49-1256+110 mg Trolox equivalent/100 mL fresh weight) against both DPPH and ABTS
radicals. In our results, grape vinegar showed higher antioxidant activity than apple vinegar
against DPPH radical, and apple vinegar showed higher antioxidant activity against ABTS
radical. The bioactive properties of vinegars can vary in a wide range depending on the type of
raw material.

4. CONCLUSION

Vinegar is a unique flavoring product that has been produced using different methods from
various raw materials worldwide since ancient times. While vinegar was previously produced
as an economical product to evaluate low-quality fruits, it has gained value over the years and
has become a much more important product after its positive effects on health have been
scientifically proven. Although various vinegars are produced both traditionally and industrially
from different raw materials in our country, there are limited studies on this subject. In this
study, we determined the antioxidant properties of rose, apple, grape, hawthorn, and walnut
vinegars, as well as the total phenolic and total flavonoid contents.
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Ozet

Bir yari iletken olan ¢inko selenit, yari-metalik bir bilesik olarak calisabilir, optoelektronik ve
spintronik uygulamalar i¢in yardimci bir malzemedir. Bu ¢inko selenit yar iletken bilesik, 2.70
eV dogrudan enerji bant araligina sahip manyetik olmayan bir malzemedir ve kisa dalga boylu
lazerler, mavi-yesil lazer diyotlar, saf yesil 151k yayan diyotlar mikrodalga ve terahertz cihazlari,
giines pilleri ve ayarlanabilir orta infra kirmiz1 (IR) lazer kaynaklar1 gibi ¢esitli optik ve elektro-
optik cihazlar igin biiylik potansiyele sahiptir. Wurtzite yapisindaki Cr atom katkili ZnSe'nin
elektronik ve manyetik 6zellikleri LSDA+U (local density approximation+Hubbard U) yontemi
ile hesaplanmustir. Ik prensip hesaplamalari, DFT'ye (density functional theory) dayali
Atomistic ToolKit (Quantum Wise) program paketi kullanilarak gergeklestirilir. ZnSe igin
dogru bant aralig1 prognozu i¢in Hubbard U yar1 deneysel diizeltmeleri (Zn'nin d-durumlarinda
45 eV ve Senin p-durumlarinda 3.8 eV) kullanilir. Simiilasyonlar, baslangic kafes
parametreleri a=b=3.98 A ve c=6.53 A ile olusturulan farkli siiper hiicreler i¢cin gerceklestirilir.

Durum hesaplamalarinin bant yapist ve yogunlugu, ZnixCrSe'de %125 ve %6.25
konsantrasyon i¢in yari-metalik davranig gosterdi. Zn1xCrxSe wurtzite yapisindaki alagiminin
manyetik momentleri kiymeti 4 pg'dir. Ik prensiplerden hesaplamalar, ferromanyetik (FM)
fazin antiferromanyetik (AFM) durumdan daha fazla kararliligimi gosterir. Sonuglar, bu
malzemelerin yiiksek Curie sicakhiginda Seyreltilmis Manyetik Yari Iletkenler oldugunu
gostermektedir. Ik prensip calismalari, Cr-katkili ZnSe'nin spintronics i¢in umut verici
malzemeler oldugunu gostermektedir.

Anahtar kelimeler: ZnSe:Cr, Ferromanyetik, Yari-metal
Abstract

Zinc selenide a semiconductor, can operate as a half-metallic compound and is a helpful
material for optoelectronic and spintronic applications. This semiconductor compound is a
nonmagnetic material with a direct band gap of 2.70 eV and has great potential for a diversity
of optical and electro-optical devices, such as short wavelength lasers, blue-green laser diodes,
pure green light-emitting diodes, microwave and terahertz devices, solar cells and tunable mid-
IR laser sources. The electronic and magnetic properties of Cr-doped ZnSe in the wurtzite
structure have been calculated within LSDA+U method. The first-principles calculations are
carried out using Atomistic ToolKit (Quantum Wise) programme package, based on density
functional theory (DFT). Hubbard U semiempirical corrections (4.5 eV on d-states of Zn and
3.8 eV on p-states of Se) are used for correct band gap prognosis for bulk ZnSe.
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The band structure and density of states calculations showed the half-metallic behavior for 12.5
%, 6.25 % concentration in Zn1xCrxSe. The value of total magnetic moments of Zn1xCrxSe

alloy is 4 us. From first-principles calculations show the more stability of ferromagnetic (FM)
phase than the antiferromagnetic (AFM) state. The results indicate that these materials are high
Curie temperature Diluted Magnetic Semiconductors. First-principles studies show that Cr-
doped ZnSe are promising materials for spintronics.

Keywords: ZnSe:Cr, Ferromagnetic, Half-metal
1.INTRODUCTION

DMSs known as semimagnetic compounds which a managed fraction of nonmagnetic cations
are replaced by 3d transition metals. TM?* magnetic ions doped 1I-VI semiconductor
compounds are counted as promising optoelectronic materials in the mid-IR region, low energy
optical phonon cut-off, and large emission cross-sections [3, 7]. These materials have attracted
a lot of attention as materials for spintronic applications [1, 6, 8, 9, 10, 12, 13] because of their
half-metallic ferromagnetic behaviors at Curie temperatures higher than room temperature [11].

This work is dedicated to study of the magnetism in ZnSe:Cr by varying the impurity
concentrations for the values 12.5 % and 6.25 %. In the current work the Curie temperatures
are also estimated and obtained that these compounds are high room temperature materials.
Sato et al. [11] have predicted a high Curie temperatures for Cr-doped zinc-blende ZnSe, which
is in agreement with current work.

2.CALCULATION METHOD

The calculations were carried out based on the DFT method [4]. To solve these Kohn-Sham
equations in order to calculate the physical properties of investigated systems, we have used the
pseudopotentials and linear combination of atomic orbitals (LCAQ) basis sets. The geometric
model for DMS ZnSe:Cr is built by replacing host Zn atoms with Cr. The ferromagnetism in
this system at various impurity concentrations have been investigated within the Local Spin
Density Approximation (LSDA) as implemented in the Atomistic ToolKit software from
Mulliken population analysis. Hubbard U semiempirical corrections (4.5 eV on d-states of Zn
and 3.8 eV on p-states of Se) are used for correct band gap prognosis for bulk ZnSe [5]. The
simulations are carried out for different supercells generated with the initial lattice parameters
a=b=3.98 A and ¢=6.53 A [14]. One and two impurity atoms added at Zn cation sites in 32-
atom supercell to study the ferromagnetism of Cr-doped ZnSe. Two atoms of zinc were replaced
by one Cr atom, to obtain the FM and AFM spin ordering in ZnSe:Cr system. A k-sampling
Monkhorst-Pack grid 5x5x5 used and all atomic positions have been geometry optimized. The
valence electron configurations which included 12 electrons for Zn [Ar] +3d%° 4s?, 6 electrons
for Se [Ar] +4s? 4p* and Cr [Ar] +3d° 4s?, were taken into consideration. The aim of the current
study is to help the planner in the option of the candidate material forpractical application.

3.RESULTS AND DISCUSSION
1.Electronic properties of ZnSe:Cr

In present work, have been investigated the electronic and magnetic properties of CrxZnixSe
DMSs in the wurtzite phase. For this to study the magnetic behavior of dopants, have been
studied two Zn atoms of the 32-atom supercells with Cr?* suitable to the impurity concentrations
12.5 % and 6.25 %. The spin-polarized band diagrams and TDOS of Zn1.xCrxSe are illustrated
in Figures 1 and 2, respectively. These figures illustrate that the spin-up bands have a semi-
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metallic nature due to the top of valence band cutting the Fermi energy level with availability
of a gap between the valence and conduction bands.

I05eCr, spin-up states £0SeCr, spr=down states

Figure 1. Spin-polarized band structures for ZnisCri1Sess (Spin-up (left) and spin-down (right)

states).
ZnSe:Cr, DFT-LSDA+U
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Figure 2. Total DOSs for Zn15Cr1Seis with LSDA+U.
Table 1
The calculated band gaps for different Cr-ZnSe supercells.

Compound  MP grid X [%] Band gap [eV]
up dn

ZnisCriSeys  5x5x%5 6.25 1.14 2.88

Zn1aCrSeis  5x5%5 12,5 1.01 3.01

The valence band formed mainly from Se p- and Cr d-states, which is close to the Fermi energy
level, the DOS derived from 3d-states of impurity atom. First-principle computed spin-
polarized electronic structures and DOS calculations show that the Cr-doped ZnSe materials
are half-metallic, and this fact corresponding to reported result in Ref. [11]. First-principles
computed value of electronic band gaps of Cr-doped 32-atom supercells are listed in Table 1.
As seen from Table 1, the values of spin-down energy gaps are decreased with decreasing the
impurity atom concentrations. First-principles spin-polarized electronic structures and DOS
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calculations show that the Cr-doped ZnSe are high-spin and half-metallic materials. The large
half-metallic gap makes these compounds potential materials for practical spintronic
applications.

3.2. Magnetic properties for ZnSe:Cr

The magnetic moments for Cr and its neighboring host atoms have been calculated in detail
using DFT-LSDA+U method. Undoped ZnSe is non-magnetic material, but on doping TM
elements, the main contribution to magnetization comes from impurity atoms, due to p-d
hybridization between Se-4p and TM 3d-states. In this study, the FM and AFM states of Cr-
doped ZnSe supercells can be described as Zn1xTM'xSe and Zn1.xTM"2TMY2Se, respectively.
The total energy differences beetween AFM and FM alignments show FM stability for
ZnSe:Cr systems. The spin-polarization structures of ZnisCriSeis 32-atom supercell are shown
in Figure 3. In this structure, the magnetic moments of atoms are indicated by black arrows,
which these are significant values than other host atoms.

©O0eCOEE
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Figure 3. The spin-polarization of ZnisCr1Se1s supercells.

The obtained values of total magnetic moments for ZnSe:Cr is 4.0, which in a good agreement
with the results of Refs. [2], which obtained that the total magnetic moments are 3.9827 and
3.9937 us for Zn«CrixSe 32-atom supercells with concentration 12.5% of Cr impurities,
employing the first-principles calculations with the FP-LMTO method. The value of computed
magnetic moment per Cr is found to be 4.028 pg (main contribution from Cr d-states: 3.193 ug)
for Zn1«CrySe system. Insignificant positive contribution to the magnetization 15 Zn atoms
(0.195 ug) and negative contribution from 16 Se atoms (-0.221 ug). First-principle calculations
show that the FM phase in Cr-doped ZnSe systems is more stable than the AFM phase which
is in agreement in Ref. [11].

4.CONCLUSION

In order to promote suitable semiconductor materials for spintronics devices, this study aims to
evaluate the magnetic properties of the cromium wurtzite zinc selenide. Using an accurate DFT-
LSDA+U approach, have been explored the spin-polarized electronic and magnetic properties
of defected Zn;<xCrSe. While the introduction of Cr?* ions in the doped ZnSe systems change
the TDOS and found the half-metallic ferromagnetic coupling. The obtained value of total
magnetic moment has been found to be 4.0 for Zn1.xCrxSe, and the mainly contribution to the
magnetization comes mostly from d-states of impurity. Results of the energy differences

between the AFM and the FM states for both systems represent a stable FM state. Cr based
ZnSe seems to be potential candidates for spintronic applications.
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CALISMASI

Vusala JAFAROVA!, Nazim MAMEDOV?, Musaver MUSAYEV?

'Assoc. Prof., Ph.D, Azerbaijan State Oil and Industry University, Baku, Azerbaijan,

2Academician, Prof., Dr., Institute of Physics, 131 H. Javid ave, Baku, AZ-1143,
Azerbaijan,

3Prof., Dr., Azerbaijan State Oil and Industry University, Baku, Azerbaijan,

Ozet

Kalkopirit tipi yari iletkenler, fotovoltaik 6zelliklerinden dolay: biiyiik ilgi gérmiistiir. Bu
bilesikler spintronik, elektronik ve optoelektronik uygulamalar i¢cin umut verici malzemelerdir.
ZnSnAs; toplu halde 300 K'da 0.66 eV dogrudan bant araligina sahip II-1V-V2 grubu yari
iletkenlerdedir. Bu tetrahedral olarak koordineli kalkopirit bilesigi, yukar1 doniistiiriiciilerde,
giines pillerinde, fotovoltaik cihazlarda, optik paramanyetik osilatorlerde, kizilotesi LED'lerde
ve dedektorlerde Onemli uygulamalara sahiptir. Bu c¢alisma, kalkopirit ZnSnAsz'nin
psodopotansiyeller yontemi kullanilarak meta-genellestirilmis gradyan yaklasimiyla yapisal ve
elektronik 0Ozellik hesaplamalarinin daha dogru bir sekilde ilk calismalarina ayrilmastir.
Bilgisayar simiilasyonlari, diizlem dalga psddopotansiyel toplam enerji hesaplamalarini
gerceklestiren ATK kodunu kullanir. Bu ¢alismada sunulan tiim hesaplamalar, sirastyla Double
Zeta Polarized ve Tier3 temel setleri i¢indeki norm koruyucu FHI ve HGH iyon
psodopotansiyelleri kullanilarak yapildi. Elektronik degisim korelasyonu, MGGA iginde
TBO9LDA semasinda agiklanmistir. Tek pargacikli Kohn-Sham denklemleri, 7x7x7 6zel k-
noktali Monkhorst-Pack seti kullanilarak kendi kendine tutarli bir sekilde ¢oziildii. Toplam
enerji i¢in tamamen yakinsadig test edilen hesaplama boyunca 75 Ha'lik kinetik kesme enerjisi
kullanilmistir. ZnSnAsz'nin yapisi, sirastyla 0.001 eV/A ve 0.001eV/A®liik kuvvet ve stres
toleranslar1 ile optimize edilmis geometridir. DFT hesaplamalari, optimize edilmis denge
yapisal parametrelerinin (FHI: a=5.771 A, ¢c=11.909 A; HGH: a=5.693 A, c=11.52 A) mevcut
deneysel sonuglarla (a=5.83 A, ¢=11.68 A).ZnSnAs; bilesiginin FHI ve HGH tarafindan
ongoriilen bant bosluklar1 sirasiyla 0.08 ve 1.65 eV'dir, bu degerler deneysel sonucu hafife
almigtir. Becke-Roussel potansiyelini kullanirken bant araliklar1 0.66 (HGH) ve 0.67 eV
(FHI)'dir. DFT-MGGA hesaplanan bant bosluklarinin (0.67¢V (FHI, ¢=1.38) ve 0.66 ¢V (HGH,
¢=0.71)) sonuglari, bildirilen deney sonucu (0.66 eV) ile iyi bir uyum i¢indedir. Hesaplanan
enerji band1 yapilari, maksimum degerlik bandinin ve minimum iletim bandinin her ikisinin de
Brillouin bdlgesinin I' noktasinda meydana geldigini ve yari iletken bilesigin dogrudan bir bant
aralig1 yapisina sahip oldugunu gosterir.

Anahtar kelimeler: ZnSnAsy,
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Abstract

Chalcopyrite-type semiconductors have attracted considerable attention due to their
photovoltaic characteristics. These compounds are promising materials for spintronics,
electronic and optoelectronic applications. ZnSnAs is in group 11-1V-V2 semiconductors with
a direct band gap of 0.66 eV at 300 K in the bulk form. This tetrahedrally coordinated
chalcopyrite compound has important applications in up-converters, solar cells, photovoltaic
devices, optical paramagnetic oscillators, infrared LED and detectors.

This work devoted more accurately ab initio studies of structural and electronic property
calculations of chalcopyrite ZnSnAs, by meta-generalized gradient approximation using
pseudopotentials method. Computer simulations are employing the ATK code, which performs
plane wave pseudopotential total energy calculations. All calculations presented in this work
were performed using the norm-conserving FHI and HGH ion pseudopotentials within Double
Zeta Polarized and Tier3 basis sets, respectively. The electronic exchange-correlation is
described within the MGGA in the scheme of TBO9LDA. The single-particle Kohn-Sham
equations were self consistently solved by employing 7x7x7 special k-points Monkhorst-Pack
set. The kinetic cut-off energy of 75 Ha was employed through-out the calculation which was
tested to be fully converged with for to total energy. The structure of ZnSnAs, were geometry
optimized with force and stress tolerances of 0.001 eV/4 and 0.001el/43, respectively. DFT
calculations show that, the optimized equilibrium structural parameters (FHI: a=5.771 A,
c=11.909 A; HGH: a=5.693 A, c=11.52 A) are in a good agreement with available experimental
results (a=5.83 A, c=11.68 A).

The FHI and HGH predicted band gaps of the ZnSnAs, compound are 0.08 and 1.65 eV,
respectively, which these values underestimated experimental result. While using Becke-
Roussel potential the band gaps are 0.66 (HGH) and 0.67 eV (FHI). Results of DFT-MGGA
calculated band gaps (0.67eV (FHI, ¢=1.38) and 0.66 eV (HGH, c¢=0.71)) are in a good
agreement with the reported experimental result (0.66 eV). The computed energy band
structures present that the valence band maximum and the conduction band minimum are both
occurs at 7" point of Brillouin zone, which show that the semiconducting compound possess a
direct band gap nature.

Keywords: ZnSnAsz, band structure, density of states
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ABJ ANOMALIES IN STANDARD MODEL

S.S.Rzayeva

Institute of Physics of National Academy of Sciences of Azerbaijan

Abstract

In the framework of Standard Model for the arbitrary values of Higgs and fermions fields
hypercharges, testifying the electric charge quantization are obtained. Here the hypercharge of
the left and right isomuitplets of fermions was calculated. The anomaly cancellation conditions
were used in the gauge theories.

Keywords: Standard Model, Electric charge quantization, Higgs fields, isomuitplets.

The Standard Model (SM) of strong and electroweak interactions is an excellent description of
elementary particle interactions. We know that to the Lagrangian of pure Yang-Mills theory
does not contain any mass parameter.

L=-14ApAAPA+14AAAPA+12gYMfABCARAA+gYM2fABCfABCFADEABACAE

The classical action is scale invariant that is the physics does not change when we change the
scale

XX'U=X AAXA'AX=-AAA-1X with  A=1

Classical scale invariance is broken by quantum correction: it is an anomalous symmetry. We
known that the ABJ anomaly for non-abelian gauge fields with gauge group containing SU(2)
as a subgroup has a topological argument from the Euclidean path integral.

Let us consider a massless fermion coupled to an external classical electromagnetic field A(x)
L=i+eJVA with JV=
Where

symmeinc

(J)=-e22d4y1d4y2xC(x,y)A(x-y1+y2)A(x-y2)
Let's calculation of this correlation function
C(x,y)=(05xy00)+(05xy00)

The ABJ anomaly exists for abelian gauge field. We can derive the anomaly by studying the
triangle diagram. The above terms called ABJ anomalies were found by Adler [1, 5] and Bell
and by Jackiws [6] in the current algebra studies. The fermionic sector consisting of the
lefts and rights isomultiplets the ABJ anomalies has the form:

ITr[(TaiThi+ThiTai)Tci]-jTr[(TajThj+ThjTaj)Tcj]=0, (1)
where matrices T are the generators of the group, G.
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On physical grounds, the most interesting case is the standard model. Its fermion content is
quarks: uidi , uRi, dRi and left-handed fermions: 3, 216L, 1,2-12L
leptons: ee, eR, and right-handed fermions: 3,126R, 3,1-12R, 1, 1-1R

To check that the standard model is anomaly-free we have to compute the triangle diagram with
all possible combination of the three group factors:

sU(3)? S(2)3 u(L)3
SU(3)% SU(2) S(2)U(1)

SU(3)2U(1) S(2)U(1)?
SU(3)%SU(2)2

SU(3) SU(2)U(1)

SU(3)U(1)?

We see how the anomaly cancels between quarks and leptons. The Adler-Bardeen theorem
states that once anomalies are canceled in one loop, there will be no anomalies from higher
circuit diagrams. The matrices Thi andTci, are the generators of the group, where sum over i
define sum by the left components of isomultiplets, and sum over j define sum by the right
components of isomultiplets.

In such a case, from (1) we can get the following equations:
iY1i2Tr(T3i)-jY1j2Tr(T3j)=0,
iY2i2Tr(T3i)-jY2j2Tr(T3j)=0,

Y 1i2iTr(T3i)-jY1j2jTr(T3j)=0.

After a quite long calculation one finds

yL+3yQL:0'

2Y1 + 6oL ~Yr ~ 3w 3 =0

Y = Yo T ¥r —Y§—2YER+YiR=0,
3L +5Yar =3Yr =4k Y =0

2yL.3+6yQL-yR3-3yuR3-3ydR3=0,

y2-yQL2+yR3-yR2-2yuR2+ydR2=0,

3yL+5yQL-3yR-4yuR-ydR=0,

yL+3yQL=0.

However these expressions do not define numerical values of electric charges of leptons and
quarks (in terms of electron charge). For obtaining of the numerical values for the leptons and
quarks electric charges, it is necessary to have the additional relations between fermions field
hypercharges. Such of relations can be obtained from the conditions of cancellations of gauge

[7,10] and mixed gauge-gravitational anomalies [14]. In the considered model we have. The
interaction of neutrino with a photon differs from zero and there are terms proportional y5 in
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neutrino — photon and electron — photon interactions. The invariance of the electromagnetic
interactions, leads to

yL=yeR+y, yL=yvR-y. yQL=ydR+y, yQL=yuR-y.
By solving the above equations, we have
For yR1,45yQL, , yR=2,64yQL,yuR=-2,74yQL,ydR=-0,76yQL

And for yR-13,48yQL, yR=-13,31yQL,yuR=14,91yQL,ydR=-
11,69yQL

Note that the obtained hypercharge values for isomultiplets leads to the significant reduction of
the number of the model parameters. The last result also makes the proposed model favorable
from the point of view of the comparison with experimental database.

Table 1
FERMIONS | U(1) hipercharge | SU(2) repres. | SU(3) repress. | Y Y1 Y2
L=ee-L 1/2 2 1 -1 yL | -1-yL
R=eR, -1 1 1 yQ=13 | yQL | yQ-yQL
QL=udL | -1/6 2 3 2 yR | 2-yR
UR=uR 213 1 3 yu=-43 | yuR | yu-yuR
dR=dR, -1/3 1 3 yu=-43 | yuR | yu-yuR
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Abstract

The objective of this study is to highlight the role that pH can play in the elimination of organic
compounds with a complex structure (humic acid). The aim is to assess the influence of this
reaction parameter on the stoichiometric coagulant/organic matter dosage during the
elimination of this organic matter by coagulation-flocculation with aluminum sulphate. Jar-test
trials are carried out on solutions of humic acid dissolved in distilled water. The results obtained
indicate that the efficiency of the process as well as the dosage of the coagulant depend on the
pH of the dilution medium and the initial concentration of the organic compound. The
predominant mechanisms in the process of elimination of the tested organic compound would
be phenomena of complexation or exchange of ligands with insoluble or soluble aluminum
species. The demonstration of a stoichiometry of the reactions showed that the laws linking the
coagulant dosage to the initial concentration of humic acid essentially depended on the pH in
distilled water.

Keywords:Humic acid,Coagulation-flocculation, pH, Stoechiometry, mechanisms.
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Meiotic behavior and pollen fertility of some Stock flower (Mathiolla incana L.) cultivars

Maryam Norouzi

Abstract

The floriculture and floriculture industry is a small but important part of the notified global
economy. The Stock (Mathiolla incana L.) is one of the most important ornamental plants,
which due to various colours, beautiful forms, aroma and variety of consumptions is taken to
consideration in cut and pot flowers and green space in recent years. The high-doubled form of
stock flower has more marketebility and along with Tuberose, Rose and Carnation are among
the four main types of exported cut flowers of Iran. The stock flowers is resistant to cold and is
one of best options for use in urban green spaces in autumn and late winter. Single flowered
Stocks can produce seeds but doubled flowers due to genetic changes are infertile and are not
able to produced seed. In the present study twenty important stock flower cultivars were studied
cytogenetically. The results of the study demonstrated that all of the cultivars studied were
diploid with 2n=2x=14, and basic chromosome numbers was x=7.The two trisomic cultivars
were identified as white Goddes and Noble white with (2x=2n=14+1).The meiotic behaviors of
disomic and trisomisc cultivars were investigated. Chromosome stickiness, anaphase bridges,
disorganized chromosomes and chromatin cytomixis and infertile gametes were observed in
most of the cultivars were studied. In trisomic cultivars the additional chromosomes were
observed as univallents. Among all of the cultivars the maximum rate of ring bivallents is
observed in Column yellow goddess , also the highest pollen fertility rate(99.74%) also belongs
to the same cultivar. The maximum rate of intercalary(24.61%) and terminal chiasma(33.62%)
belongs to Gold Cut Rosy Red cultivar. This research can be used in Stock breeding programs
in future.

Keywords: Stock Flower, Meiotic behaviour, Pollen grain, Brassicaceae
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Abstract

In this paper, we introduce generalized groups as a generalization of the ordinary group
structure. Generalized groups or completely simple semigroups are an interesting,
generalization of groups. We recall that a generalized group is a non-empty set G admitting an
operation called multiplication, which satisfies some conditions. J. Araujo and J. Konieczny,
showed that, generalized groups are equivalent to the completely simple semigroups. In fact, if
G be a semigroup and for each element g in G, GgG = G and if a and b are idempotents in G
such that ab = ba then a = b, then G is a completely simple semigroups. In this paper, we call
all these structures, generalized groups. Some applications of the generalized groups studied by
scientists It is an algebraic structure which has a background in the unified gauge theory and it
has been studied first in 1999 by M.R. Molaei. We will review their structures and properties
and we will give some examples and obtain some results in this subject

Keywords: Group, Generalized groups, Algebraic structure
1. INTRODUCTION

Generalized groups has been introduced by M.R. Molaei. It is as a development of group
structure.

A generalized group is a non-empty set of G admitting a binary operation called multiplication,
which  satisfy in  the  following rules, for all elements x,vy,zG:
1) XYZ=XYyZ;
2) For each x in G, there is a unique element ex in G, such that xex=exx=Xx;
3) For each x in G, there is x-1 in G such that xx-1=x-1x=ex.
According to [4], J. Araujo and J. Konieczny, showed that, generalized groups are equivalent
to the completely simple semigroups. In fact, if G be a semigroup and for each element g in G,
GgG=G and if a and b are idempotents in G such that ab=ba then a=b, then G is a completely
simple semigroups. In this paper, we call all these structures, generalized groups. Some
applications of the generalized groups studied by scientists such as Professors Wagner, Molaei,
Agbola, Ahmadi Zand and Rostami, P.G. Romeo, K.K. Sneha. Also, We have introduced the
concept of Molai’s generalized hypergroups by constructing a semigroup of Rees matrix over
a polygroup, and a matrix whose entries are in a polygroup.

2. GENERALIZED GROUPS
In this section, we have brought some properties of generalized groups from the references.
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Definition 1. Suppose G be a non-empty set and " be a binary operation on the set G, in this
case the couple G, is called a groupoid. If for all elements g, h in G, the equations gx=h and
yg=h have a solution in G, then the couple G, is called a quasi-group. If G,x be a groupoid
and for all elements g, h, k in G, ghk=ghk, Then G,* is called a semigroup.

Definition 2. A semigroup G,* is called a generalized group, if the following conditions are
satisfy:

(@) for each g in G, there is a unique element eg in G, such that geg=egg=g;
(b) For each element g in G, there is an element g-1G such that gg-1=g-1g=eg.

Example 3. Every group is a generalized group. In fact, { eg : gG }={e}.

Example 4. Assume that G be a group and e be the identity element of G. Let and | be non-
empty sets and P=gyi be a | matrix over the group G. For all elements i, jin land, pin andk,
h in G, we can define the following binary operation ".", on the set IG: i,k,j,h,=i,kgyjh,. It is
easy to see that: ei,k,=i,gyi-1, and i,k,-1=i,gyi-1k-1gyi-1,, so IGxx,* is a generalized group.
More ever, IG=Uil, y{i} xGx{}, which {i}xGx{} isomorphic to G.

Definition 5. Let G,x be a generalized group. If egh=egeh,vg,hG, then G, is called normal
generalized group.

Example 6. In general, by the notion of Example 4, IGxx,x is not normal generalized group.
In fact ei,k,j,h,=ei,kgyjh,=i,gui-1, and ei,k,ej,h,=i,gyi-1,j,guj-1,=1,gyi-1gyjeuj-1,.

Example 7. Let F be afield and assume that H= 00 x y | Oy,xF, then H is a normal generalized
group with ordinary matrices product. It is easy to see that:

e0 0 x vy =0 0 xy-1 1 and 0 0 x y -1=0 0 x2y-1 y-1 , we have:
e00xy00zt=e00yzyt=00zt-11=00xy-11002zt-11=e00xye00zt.

Definition 8. Let G,x be a generalized group. If gh=gh,vg,hG, then G, is called Abelian
generalized group. If G be an Abelian generalized group, then the cardinal of set {eg | gG} is
one, so G is an Abelian group.

In the next Theorem, we reviewed some properties of generalized group. The Proof of some
parts of the following theorem can be found in the references.

Theorem 9. Let G,* be a generalized group and g,hG. Then, we have:

1.eeg=egq, i.e., eg is unique;

2. egeg=eg

3. g-1is unique and g-1-1=g;

4. If G,* be a normal generalized group in which egh-1=h-1eg. Then, gh-1=h-1g-1;
5.For all integer number n, egn=eg.

6.Gg := { xG : ex=eg } is a group; and, G=UgGGg, therefore G is the union of disjoint some
groups;

7.1f G be afinite generalized group, then, there is a positive integer number n, such that, gn=eg.

Proof. In : parts (), (2), 3 and 4 can be found.
In, the proof of the first part (6) and (7) can be found.
To prove the second part of (6), let gG, therefore g is in Gg, so, GUXGGXG. Therefore,
G=UxGGx.

Proof of Part (5): Consider three cases for n.
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case 1: If n=0, by contract, g0=eqg, Then, eg0=eeg=eg.
case 2: If n>0, we have:

gneg=gn-1geg=gn-1g=gn=ggn-1=egggn-1=eggn.

case 3: If n<0, then -n>0, so according to case 2, egn=egn-1=eg-n=eg, Therefore, the proof is
complete.

Theorem 10. Let G,* be a finite generalized group and gG. Then, the cardinal of Gg divided
cardinal of G.

Proof. According to Theorem 1, in the , For the generalized group G, there is the group H and
the finite sets and I and a P=gyi, I matrix with entries in the group H, such that, G is isomorphic
to the generalized group IH. So, if g be a member of G, and the project of g be the member
J,h,IH, in this case the group Gg, is isomorphic to the group IHj,h,={j} xHx{}. Therefore,

cardGg=card{j} xHx {}=cardH
On the other hand, cardG=cardIH=cardlcardHcard Therefore, proof is complete.

Theorem 11. Let G,* be a finite generalized group and G=UgAGg, where AG such that for
all a,bA and ab implies GaGb. Then, the cardinal of A divided cardinal of G.

Proof. According to the symbols of Theorem 2.10, cardA=cardlcard and considering
cardG=cardIH=cardlcardHcard=cardAcardH.

Definition 12. Let G,* be a generalized group and S be a non-empty subset of G such that S,*
is a generalized group. We recalled that S is a generalized subgroup of G and denoted by SG.

Theorem 13. Let G,* be a generalized group and S be a non-empty subset of G. Then SG if
and only if for all x, yS, xy-1S.

Proof. suppose S be a non-empty subset of G. Let x and y be elements of S, then ey=yy-1S, y-
1=eyy-1S. So, Xy=xy-1-1S, Therefore SG.
Conversely, if SG and X, yS, then y-1S, Therefore, xy-1S.

Theorem 14. Let G be a generalized group and SG. Assume that xS, then Sx is a subgroup of
Gx. In special case, if G be finite, then cardSx divided cardGx, therefore cardSx divided cardG.

Proof. Since S is a subset of G, then
Sx={yS : ey=ex}<{ yG : ey=ex }=Gx

. We know that Sx and Gx are groups and SxGx with the same binary operation. Then Sx is a
subgroup of Gx. If G be a finite generalized group, then, Gx is a finite group and by the
Lagrange Theorem, the Cardinal number of Sx divided the cardinal number of Gx. Now, by
Theorem 2.10, the Cardinal number of Gx divided the cardinal number of G, therefore, the
Cardinal number of Sx divided the cardinal number of G.

Theorem 15. Let G be a generalized group and SG. Then there are BAG such that

G = G, and S = U S
1 zeEB

YyE S

such that for all y,zA; yz implies GyGz=@. In special case, if G be finite, then cardS divided
cardG if and only if cardB divided cardAGx:Sx.

Proof. Assume that BS, such that S=UxBSx and for all y,zB; yz implies SySz=@. Since
SxGx,V¥xB, so, we can extend B to the set A, such that G=UxAGx and for all y,zA; yz implies
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GyGz=@. Now, for a fix element xB, we have cardG=cardAcardGx and cardS=cardBcardSx,
by Theorem 2.14 cardSx devided cardGx. Therefore, cardS divided cardG if and only if
cardBcardSx divided cardAcardGx if and only if cardB divided cardAcardGxcardSx if and only
if cardB divided cardAGx:Sx.

Corollary 16. Let G be a finite generalized group and H be a generalized subgroup of G. Then
the generalized Lagrang Theorem may be not true for H and G, i.e., it may be cardH not divided
cardG.

Proof. According to Theorem 2.15, with the symbols used in that theorem, it is necessary that
the number cardS, devide cardG if cardB divided cardA. So we can choose A and B such that
cardB not divided cardA.

3. CONCLUSION

In this article, we have been introduced generalized groups, some of the properties that are true
in the groups structures have been examined in generalized groups. We show that and it has
been determined that the generalized Lagrang Theorem may be not true in generalized groups.
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CONTRIBUTION A I’ETUDE DE L’ IMPACT DES NANOPARTICULES D’OXYDE
DE FER SUR LES ECOSYSTEMES AQUATIQUES ET LES
ORGANISMES DULCAQUICOLE (CAS DES DAPHNIIDAE)

Amira chorfil ,Samira bensoltane 2, Rabah zebsa?

1 Laboratory of Biology, Water and Environment (LBEE), University 8 May 1945
Guelma. (Algeria) ORCHID number : 0000-0003-3077-8668

2 Faculty of Medicine, University of Badji-Mokhtar, Annaba, 23000,
Algeria. 2Laboratory of cellular toxicology, Department of Biology, Faculty of Science,
University Badji-Mokhtar,

3 Laboratory of Biology, Water and Environment (LBEE), University 8 May 1945
Guelma

Abstract

In the environment, and specifically in continental Aquatic ecosystems, biological organisms
are under the influence of multiple natural or man-made toxic substances, such as "
nanoparticles ", which represent a major risk for the aquatic environment. The family of
Daphniidea are little freshwater crustacean which represent an eco-toxicological interest, the
daphnids have been chosen because they respond to many characteristics (the easiness of its
manipulation, as well as their life cycle is short). Iron oxide nanoparticles (fe203 and fe304)
are used in industrial processes where occupational exposure can occur. In the view of the
dangerous potential of nanoparticles (iron oxide) on aquatic environments, we have based to
study some parameters of the life cycle of Daphnis in order to determine their ecotoxicological
effect .The result of this study shows that the acute test of 48h acute toxicity test may be not
adequate for the toxic assessment of Fe203, but a higher Toxicity was observed in the extended
72h time exposure with a rate of up to 52.5% for (150 mg/l) and 45% for (150 mg/l). for ( 150
mg/l) and 45% for ( 200mg/l), but a higher toxicity was observed in the extended 72 h for
(200mg/l), 25% for (100and 50mg/I) and 17% for 0.5mg/l. On the other hand, the exposure to
Fe203 for 21 days induced a significant inhibition growth and reproduction, and an increase in
Mortality rate.

Keywords : Daphniidae, nanoparticles, Fe203, eco-toxicological interest
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ANTIMICROBIAL ACTIVITY EVALUATION OF Fell) AND Ni(l1) COMPLEXES
WITH SCHIFF BASE DERIVED FROM 2-HYDROXY-1-NAPHTHALDEHYDE AND
3-METHYLANILINE

Ibrahim A.K

Department of Pure and Industrial Chemistry, Bayero University

ABSTRACT

The Metal Complexes of Fe(ll) and Ni(ll) with Schiff base derived from 2-hydroxy-1-
naphthaldehyde and 3-methylaniline were synthesized and characterized using melting point/
decomposition temperature, conductivity measurement, magnetic susceptibility, infrared
spectral analysis, and elemental analysis. The Schiff base and its corresponding metal
complexes were screened for antimicrobial activity. The high decomposition temperature
values range (216 — 223°C) indicated the stability of the complexes. The low molar conductance
values range (13.22 — 18.70Q 'cm?mol™) revealed non electrolytic nature of the complexes. The
magnetic moment values obtained revealed Fe(ll) complex as paramagnetic while Ni(ll)
complex as diamagnetic. The infrared spectra analysis suggested that the Schiff base behave as
a bidentate ligand coordinates to metal ion via azomethine nitrogen and phenolic oxygen. The
elemental analysis result revealed slight differences between calculated and observed
percentages of C, H, and N in all the prepared compounds, the metal-ligand ratio was found to
be 1:2 in all the complexes. The antimicrobial activity of the Schiff base and its metal
complexes were carried out using agar well diffusion method against two bacteria strains;
(Salmonella typhi and streptococcus pneumoniea) and two fungal isolates; (Aspergillus
fumigatus and Rhizopus species). The results revealed that the Schiff base and its metal
complexes exhibited promising antimicrobial activity.

Keywords: 2-hydroxy-1-naphthaldehyde, 3-methylaniline, Schiff base, Complexes,
Antimicrobial activity.
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STUDY AND ANALYSIS OF RISKS IN AN INDUSTRIAL MECHANISM
Case study: “GB1150 C BOILER”

Dalila Khalfa, Hichem Bouras, Oussama Meghlaoui, Mounira Djemai

WITHIN: FERTIAL COMPLEX -ANNABA -ALGERIA
Abstract

The main purpose of security is to eliminate unacceptable risks that might be responsible for
physical injuries, damage to human health, degrade the environment and cause losses of high-
cost production.

Security, this is obviously not that of the organization. It is also to follow methodologies,
technical resources to deploy. And for that, has become a standard international: IEC 61508.
This is a standard oriented "performances”, that is to say, it gives the user the task of carrying
out its risk analysis and she suggests ways to reduce it. It focuses on the E / E / PE (Electrical /
Electronic /Programmable Electronic Safety-related systems), that is to say electronic systems
and electrical safety. IEC 61511 describes various methods for determining the level of safety
integrity of a safety instrumented function (SIL Safety Integrity Level).

This study was performed on the complex FERTIAL Annaba. With the aim of mastering the
risk at the steam boiler section (boiler GB1150 C) present at utility plant unit level 2 to assessing
his SIL provide improved operation and performance its facilities and their security.

We used the HAZOP method to identify all scenarios and analyzing their chains, in addition to
a selection of scenarios based on a quotation. Then determine the level of safety integrity by
the risk graph method (SIL required). The residual risk is the subject of LOPA with the aim of
verifying the required safety integrity level (the required SIL).

The results and analysis of scenarios end in several SIL, such as the highest one: SIL3, which
means that the risk is unacceptable. Accordingly, we have justified the necessity of establishing
a safety instrumented system SIS with an integrity level of 3. This latter consists of a sensor
subsystem configured 2002, processing logic subsystem configured 1001 and as a final element;
a subsystem also configured 2002. The data have been inspired from databases, especially the
failure rates and calculations that are derived from the Annex B, chapter 6 of the IEC 61508
standard.

Key words: standard CEI 61508, Steam boiler, HAZOP, SIL, LOPA, SIS.
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ADSORPTION OF PATENT BLUE V FOOD DYE BY ZnAl-LDH/PVA
NANOCOMPOSITE

Ofeliya O.BALAYEVA, Abdulsaid A.AZIiZOV?, Mustafa B.MURADOV?, Rasim
M.ALOSMANOV?, Lala R. GAHRAMANLI?, Sevinj JMAMMADYAROVA?, Goncha
M.EYVAZOVAZ, Mirheydar H. ABBASOV?, Nazim M. SADIGOV*, Mahammadali 1.

ABDULLAYEV*, Sima M.ZULFUGAROVA?

!Department of Chemistry, Baku State University, Baku, Azerbaijan
2 Nanoscience Research Center, Baku State University, Baku, Azerbaijan
3 National Academy of Sciences, Institute of Catalysis and Inorganic Chemistry
4 National Academy of Sciences, Institute of Geology and Geophysics
(ORCID: 0000-0003-4403-6948)

Abstract

In the presented research work, zinc-aluminum based layered double hydroxides on the
polyvinyl alcohol matrix (ZnAl-LDH/PVA nanocomposite) was synthesized by the co-
formation method and characterized by X-ray deffractometer, fourier transform infrared (FTIR)
spectroscopy, Ultraviolet—visible(UV-Vis) spectroscopy and scanning electron microscopy
(SEM) and Brunauer-Emmett-Teller (BET). Sorption and photocatalytic degradation under
sunlight of Patent blue V dye on the as-obtained nanocomposite was studied.

Patent blue V (PBV) is known by the food additive by code E131. The chemical formula and
molecular mass of PBV are CssHs2N4O14S4Ca and 579.72 g mol™?, respectively. It is both
cationic and anionic dye and forms Zwitterions in water.

The synthesized ZnAl-LDH/PVA nanocomposites was used for the adsorption of PBV. The
effect of pH on the adsorption of PBV onto ZnAl-LDH/PVA nanocomposite shows that the
obtained sample is very good adsorbent at pH2 and pH8 (Figure 1). The optimal adsorption of
the nanocomposite both at low and high pH is explained by the fact that the PBV dye molecule
is Zwitterions.

107



Ases I1. International Health, Engineering and Sciences Conference
August 19 -22, 2022, Kayseri, Tiirkiye
Conference Book

100

50
\»

40

a0 P o
S P ZE AN /N
'.§ 70 \/»\‘MM‘/ \
;é- 60 \\
4

30

20

10

Dw 2 3 4 5 6 7 8 9 10

pH

Figure 1. Effect of pH on the adsorption of PBV onto ZnAl-LDH/PVA.

The normalized adsorption isothermal models of patent blue V onto ZnAl-LDH/PVA
nanocomposite show that the adsorption mostly fits the Temkin isotherm model (R?=0.993).
However, Langmuir (R?=0.934) and Freundlich (R?=0.970) models can also be determined as
optimal models for the sorption of PBV onto obtained nanocomposite because of the high
correlation coefficient. Only the as obtained LDH/PVA nanocomposite has a band gap of Eg1
is equal to 5.8 eV. The values of Eg of ZnAl- LDH/PV A nanocomposites as obtained and PBV
dye adsorbed equal to 3.25 and, 2.9, respectively. The specific surface area of ZnAILDH/PVA
was estimated as ~5 m? gt by BET analyzer. The thermal stability of PVA increased after the
formation of the nanocomposite which is related to the strong interaction between PVA and

LDH.
Keywords: layered double hydroxide, adsorption, Patent blue V.
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MEME KANSERINE BAGLI KEMIK METASTAZI NEDENI iILE BIFOSFONAT
KULLANIMI SONRASI GELIiSEN BIiLATERAL ATiPiK FEMUR KIRIGI: OLGU
SUNUMU

BILATERAL ATYPICAL FRACTURE OF THE FEMUR AFTER USING
BIPHOSPHONATE DUE TO BREAST CANCER WITH BONE METASTASIS: A
CASE REPORT

Ahmet Cagdas Bicen!

IDr. Ogretim Uyesi, Izmir Ekonomi Universitesi Medical Park Hastanesi, Ortopedi ve
Travmatoloji Boliimii, Orcid No:0000000207119376

Giris: Uzun sureli bifosfonat kullaniminin atipik femur kirigi riskini artirdigi ve kirigin
iyilesme siirecini geciktirdigi gosterilmistir. Bu calismada; meme kanseri nedeni ile zoledronik
asit tedavisi alan yaklasik bir buguk yil ara ile 6nce sag sonra sol femurda gelisen atipik femur
kirig1 olgusu sunulmustur.

Olgu: 67 yasinda kadin hasta; 2005 yilinda meme kanseri nedeniyle opere edilmis, kemoterapi
ve radyoterapi uygulanmis. Takiplerde 2011 yilinda niiks gelismesi nedeni ile tekrar kemoterapi
almig ve 2016 yilinda C6 da kemik metastazi gelismesi lizerine zoledronik asit tedavisine
baslandig1 6grenilmistir. Hasta bu tedaviyi 14 ay siire ile aldigini ifade etmistir. Hastanin daha
onceki yillarda da postmenopozal osteoporoz nedeni ile 4 yil bifosfonat tedavisi de aldigi
saptanmistir. Ekim.2017°de 3 aydir devam eden uyluk agris1 sonrasi, diigme ya da travma
olmadan egilme sonras1 gelisen sag femur kirigi ile klinigimize basvurdu. Cekilen grafilerinde
sag femur diafizinde kiri8 tespit edildi. Hasta atipik femur kirig: tanisi ile intramediiller ¢iviyle
tespit uygulandi. Kaynama gecikmesi gelisen hasta 8. ayda tam yiik ve tek koltuk degnegi ile
mobilize olabildi. 13. aya kadar tek koltuk degnegi ile mobilizasyon devam etti. Nisan.2019’da
sol femur kirigi ile klinigimize tekrar refere edildi. Cekilen grafilerde sol femurda da atipik
kirik saptandi, intramediiller ¢ivi uygulandi. Sol femurda da takiplerde kaynama gecikmesi
gelisti. Postoperatif 7. ayda proksimal kilit vidas1 kirild1 Tek koltuk degnegi ile tam yiike 11.
ayda, desteksiz mobilizasyona 13. ayda gegcilebildi. Hastanin son kontrolii Agustos.2020’de
yapildi, agrisiz ve desteksiz ambule oldugu gozlendi.

Cikarim: Osteoporoz zemininde goriilen femur kiriklarinda kaynama gecikmesi ciddi bir
sorundur. Implantlardaki gelismeler femur kaynamama oranlarini belirgin olarak diisiirse de,
atipik femur kiriklar1 ortopedistler i¢in gerek cerrahi giigliikler gerekse takipte kaynama
gecikmesi ya da kaynamama gibi sebeplerden dolay1 zorlayicigini korumaktadir. Bu nedenle
bifosfonat tedavisi alan hastalarda atipik femur kirig1 ve sonrasindaki takipler ile ilgili olarak
hastalar bilin¢lendirilmelidir. Ayrica uzun sure bifosfonat kullaniminin konusunda hekimlerin
farkindalig1 da artirilmalidir.

Anahtar kelimeler: Atipik femur kirigi; bifosfonat tedavisi, osteoporoz.

Introduction: It has been shown that long-term use of bisphosphonates increases the risk of
atypical femur fracture and delayed union. In this case an atypical femur fracture that developed
first in the right and then in the left femur with an interval of approximately one and a half years
who received zoledronic acid treatment for breast cancer is presented.
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Case: A 67-year-old female patient was operated for breast cancer in 2005, and chemotherapy
and radiotherapy were applied. In the follow-ups, she received chemotherapy again in 2011 due
to a recurrence, and in 2016, zoledronic acid treatment was started due to the development of
bone metastasis in C6. The patient stated that he received this treatment for 14 months. It was
determined that the patient had also taken bisphosphonate therapy for 4 years due to
postmenopausal osteoporosis in the previous years. In October 2017, she applied to our clinic
with a right femur fracture that developed after 3 months of thigh pain and after bending without
falling or trauma. A fracture of the right femoral diaphysis was detected in the radiographs. The
patient was diagnosed with atypical femur fracture and intramedullary nail fixation was
performed. The patient, who developed delayed union, was able to mobilize with full weight
and a single crutch on the postoperative 8. month. Mobilization continued with a single crutch
until the 13th month. In April 2019, he was referred to our clinic with the left femur fracture.
Atypical fracture of the left femur were also detected in the radiographs, and an intramedullary
nail was applied. Delayed union developed also in the left femur during follow-up. The
proximal locking screw was broken on the 7th postoperative month. Full weight-bearing with
a single crutch could be achieved on the 11th month, and mobilization without support on the
13th month. The last control of the patient was performed on August 2020, it was observed that
he was ambulated without pain and without support.

Conclusion: Delayed union is a serious problem in femur fractures seen on the basis of
osteoporosis. Although developments in implants have significantly reduced the rate of
nonunion of the femur, atypical femur fractures remain challenging for orthopedists due to
surgical difficulties and reasons such as delayed union or nonunion during follow-up. For this
reason, patients those are receiving biphosphonate therapy should be informed about atypical
femur fractures and follow-ups. In addition, the awareness of physicians about the long-term
use of bisphosphonates should be increased.

Key words: Atypical femur fracture; bisphosphonate therapy, osteoporosis.

1. GIRIS

Bifosfonatlar osteoporoz tedavisinde ilk basamak tedavi secenegidir ve kirik riskini azalttigi
kanitlanmigtir(1).  Osteoprotik  hasta  grubunda vertebra ve kalga fraktirlerinin
onlenmesi sebebiyle morbidite ve mortalite lizerinde olumlu etkileri oldugu bilinmektedir(2).
Bifosfonatlar ayrica kemik metastazi ihtimali yiiksek olan malignitelerde, metastazlarin
onlenmesinde ve sikayetlerin sinirlandirilmasinda kullanilmaktadir(3). Bifosfonatlarin bu hasta
grubunda patolojik kiriklarin  Onlenmesi, iskelet sistemiyle ilgili komplikasyonlarin
geciktirilmesi gibi onemli etkileri vardir. Her 1ki hasta grubunda da faydalarinin yaninda cok
onemli iki yan etki goriilebilmektedir. Bunlar atipik femur kiriklar1 (AFK) ve ¢ene kemigi
osteonekrozudur(2). Ozellikle bifosfonatlarm uzun dénem kullanimlariyla atipik femur kiriklari
arasinda bir iliski oldugu diisiiniilmektedir(4). Bu kiriklar genelde travma olmadan yada diistik
enerjili travma sonrasi gelisen, lateral korteks baslangi¢h kiriklardir(2,5). Bu kiriklar gecikmis

kaynama ve kaynamama gibi sorunlari icermektedir. Antirezorptif tedavi altinda AFK riski
kadinlarda belirgin fazladir(6).

2.0LGU

2005 yilinda meme kanseri tanist almis 67 yasinda kadin hasta, diizenli takiplerde 12. yilda
AFK ile klinigimizde opere edilmistir. Hastaya 2005 yilinda mastektomi uygulanmis ve
ardindan kemoradyoterapi uygulanmistir. Hasta 2011 yilinda niiks gelismesi sonras1 tekrar
kemoterapi almistir. 2016 yilinda C6’da kemik metastazi gelismesi iizerine tedaviye zoledronik
asit (ZA) eklenmistir. Hastanin ZA ile tedavisi 14 ay devam etmistir. Hastanin daha 6nceki
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donemlerde postmenopozal osteoporoz sebebiyle 4 yil bifosfonat tedavisi aldig1 6grenilmistir.
Hastanin 2017 yilinda sag uyluk agrist sikayeti olmustur. 3 ay siiren agr1 sonrasinda hasta
Ekim.2017’de non-travmatik femur kirigi ile klinigimize refere edildi (Sekil 1). Hastaya atipik
femur tanis1 konuldu ve intramediiller ¢iviyle tespit uygulandi. Hastanin diizenli kontrollerde
kaynama gecikmesi gelistigi gozlendi. Hasta 8. aya kadar tam yiikle mobilize edilemedi. 8. ayda
tam yiike gecilebildi ve tek koltuk degnegi ile mobilize edilebildi. Hastanin tek koltuk destegi
ile mobilizasyonu 13. aya kadar devam etti. Hasta Nisan.2019’da sol femur kirig1 ile klinigimize
tekrar refere edildi (Sekil 2). Yapilan radyolojik incelmelerde sol femurdaki kiriginda AFK
kriterlerine uydugu goriildii. intramediiller ¢ivi ile tespit uygulandi. Sol femurda da kaynama
gecikmesi gelisti. Proksimal kilit vidas1 postoperatif 7. ayda kirildi. Hastanin tek koltuk
degnegi ile mobilizasyonuna 11. ayda ve desteksiz mobilizasyonuna 13. ayda gecilebildi.
Hastanin son kontrolii Agustos.2020°de yapildi ve hastanin her iki femurda da sikayetinin
olmadig, prefraktiir yiirliyiis statlistine donmiis oldugu goriildii.
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3. TARTISMA

Uzun donem bifosfonat kullanim1 kemik turnoverini etkilemektedir(7,8). Atipik femur kiriklari
uzun donem bifosfonat kullanan hastalarda onemli bir sorundur. Bu kiriklarin mekanik
ozellikleri tipik femur kiriklarinda farkliliklar gostermekte, kaynama bu kiriklarda
gecikebilmekte ve hatta kaynamama riskinde de artis goriilmektedir(9). Hastalar tedavide
cerrahiye ihtiya¢c duymaktadir. Uzun donem bifosfonat kullanimlarda, AFK’lerin 6nlenmesi
icin ilaca ara verilmesi Onerilmektedir. 3-5 yil antirezorptif tedavi alan hastalarda ilaca olan
ihtiya¢ ve kullanim tekrar degerlendirilmesinin ve 10 yila uzamig kullanimlarda ilaca ara
verilmesinin 6nemi vurgulanmaktadir (10,11). Antirezorptif tedavinin kirik riskini azaltmadaki
faydast ile AFK riskinin artmas: arasinda denge ilag uygulamasinda dikkatli
korunmalidir(12,13).

4. CIKARIM

Osteoporoz ve malignitelerde antirezorptif tedavi uygulanmasi ¢ok 6nemlidir. Bu tedavilerin
uzun donem kullanimlarinda gelisen atipik femur kiriklari ciddi bir sorundur. Bu hasta
grubunda kaynamama oranlari ve kaynama siireleri normal topluma kiyasla daha yiiksek
olabilmektedir. Bu kiriklarin tedavi ve takiplerinde de belli giigliiklerle karsilagiimaktadir.
Bifosfonat tedavisi alan hastalar uzun donem kullanimda gelisebilecek ATKler ve
geligebilecek komplikasyonlar icin bilgilendirilmelidir. Diisiikk risk grubunda bulunan
hastalarda 3-5 yil, yiiksek risk grubunda olan hastalar i¢in 10 y1l sonunda ilaca ara verilmesi
icin hastalar dikkatle degerlendirilmelidir.
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HEMSIRELIK ALANINDA POSTOPERATIF AGRIYA YONELIK YUORUTULEN
LISANSUSTU TEZLERIN INCELENMESI

INVESTIGATION OF POSTGRADUATE THESES ON POSTOPERATIVE PAIN IN
NURSING

Elif KETEN EDIiS

Ondokuz Mayis Universitesi Saghk Bilimleri Fakiiltesi, Samsun, Tiirkiye
ORCID ID: 0000-0002-5587-6726

Ozet

Akut bir agr1 sekli olan postoperatif agr1 ameliyat sonrasi bireyi rahatsiz eden semptomlarin
basinda gelmektedir. Hemsireler postoperatif agri yonetiminde multidisipliner ekibin
vazgecilmez iiyeleridir. Hemsirelerin agri1 yonetiminde giincel literatiirii ve kanita dayali
uygulamalar takip etmeleri 6nemlidir. Bu baglamda hemsirelik arastirmalar1 yol gdstericidir.
Bu calismanin amaci postoperatif agri konusunda yapilan lisansiistii hemsirelik tezlerini
incelemektir. Arastirma tanimlayici retrospektif tiptedir. Tezlere Yiiksekdgretim Kurulu Ulusal
Tez Merkezi Veri Tabani’na “postoperatif agr1”, “agr1 kontrolii”, “postoperatif agr1 yonetimi”
“ameliyat sonrast agr1” anahtar kelimeleri ile tarama yapilarak ulagilmistir. Calismaya 2010-
2021 yillart arasinda postoperatif agriya yonelik yapilmis 129 hemsirelik lisansiistii tezi dahil
edilmistir. Tezlerin %77,5’si1 yiiksek lisans, %22,5°1 doktora tezidir. Yiiksek lisans tezlerinin
%54°1 hemsirelik anabilim dalinda, doktora tezlerinin %51,7’s1 cerrahi hastaliklar hemsireligi
alaninda yapilmistir. Hemsirelik yiiksek lisans tezlerinin %23’ii genel cerrahi kliniklerinde,
doktora tezlerinin %27,6’s1 kadin hastaliklar1 ve dogum kliniklerinde yiiriitiilmiistiir. Yiiksek
lisans tezlerinin %40’1 tanimlayici, doktora tezlerinin %55,2’si randomize kontrollii
caligmadir. Yiiksek lisans tezlerinin %45 inde, doktora tezlerinin %93,1 ’inde nonfarmakolojik
bir yontemin postoperatif agr1 iizerine etkisi degerlendirilmistir. Tezlerde etkisi en fazla
degerlendirilen nonfarmakolojik yontemler preoperatif egitim, miizik, soguk uygulama ve
progressif gevseme egzersizidir. Tezlerin biiylik boliimii yiiksek lisans tezidir ve tanimlayict
tasarimda yapilmistir. Hemsirelerin agr1 yonetimi uygulamalarini belirlemeye yonelik tezler
sinirh sayidadir. Postoperatif agr1 yonetiminde hemsirelerin agri yonetimi uygulamalarinin
belirlenmesi ve gelistirilmesine yonelik daha fazla sayida calismaya yapilmasina gerek
duyulmaktadir.

Anahtar kelimeler: Egitim, hemsirelik, lisansiistii, postoperatif agri, tez
Abstract

Postoperative pain, which is an acute form of pain, is one of the most discomforting symptoms
after surgery. Nurses are indispensable members of the multidisciplinary team in postoperative
pain management. It is important for nurses to follow the current literature and evidence-based
practices in pain management. In this context, nursing research is instructive. This study aims
to examine the nursing postgraduate theses on postoperative pain. The research is of descriptive
retrospective type. Theses were reached by scanning the National Thesis Center Database of
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the Council of Higher Education with the keywords "post-operative pain®, “pain control”,
"postoperative pain management”. 129 nursing postgraduate theses made between 2010 and
2021 on postoperative pain were included in the study. 77.5% of theses are master's and 22.5%
are doctoral theses. 54% of the master's theses were done in the field of nursing, 51.7% of the
doctoral theses were in the field of surgical diseases nursing. 23% of nursing master's theses
were conducted in general surgery clinics, and 27.6% of doctoral theses were conducted in
gynecology and obstetrics clinics. 40% of master's theses are descriptive, and 55.2% of doctoral
theses are randomized controlled studies. The effect of a non-pharmacological method on
postoperative pain was evaluated in 45% of master's theses and 93.1% of doctoral theses. The
non-pharmacological methods, the effects of which are most evaluated in theses, are
preoperative education, music, cold application and progressive relaxation exercise. Most of
the theses are master's thesis and they are made in descriptive design. There are limited number
of theses to determine the pain management practices of nurses. More studies are needed to
determine and develop nurses' pain management practices in postoperative pain management.

Keywords: Education, nursing, postgraduate, postoperative pain, thesis
1. GIRIS

Postoperatif agr1 cerrahi travma ile baglayip doku iyilesmesi ile sona eren akut bir agr seklidir
(Delice & Ulus, 2015; Jasim, Sulaiman, & Khan, 2017). Cerrahi travma organizmada stres
yaniti etkileyerek otonomik, psikolojik ve davranigsal yanitlara yol agan hos olmayan duyusal,
duygusal ve zihinsel belirtiler ortaya ¢ikarmaktadir (Wu & Raja, 2011). Cerrahi uygulama
sonrasinda doku hasarina bagli, agrili uyaranlar olusturan enflamatuar maddeler ve bir¢ok
kimyasal mediator salinmaktadir (Wu & Raja, 2011; Yava, Koyuncu, Pusat, Yildirnm, &
Demirkilig, 2013). Cerrahi hasar nedeniyle olusan cevaplar, kas tonusiinde artmaya, spazm ve
buna bagl olarak oksijen tiiketiminde artisa yol agmaktadir. Ameliyat sonrasi agri, cerrahi
girisime bagli doku hasar1 ve kas spazmina bagl olarak gerceklesmektedir (Wu & Raja, 2011).

Postoperatif agr1 cerrahi sonrasi bireyi rahatsiz eden semptomlarin baginda gelmektedir. Cerrahi
sonras1 agr1 kontrol altina alinamadiginda fizyolojik olarak endokrin, inflamatuar ve kardiak ve
solunum sistemi problemlerine, hipoksi ve kardiak iskemiye yol agmakta, immobilizasyon
nedeniye tromboembolizm riskini artirmakta, enfeksiyona, iyilesme ve hastanede kalis
sliresinin uzamasina, saglik bakim maliyetlerinde artisa, hasta memnuniyetsizligine, kronik agr1
gelismesine, morbidite ve mortalitenin artmasina yol agmaktadir (Gan, Habib, Miller, White,
& Apfelbaum, 2014; Kandemir, Askin, Kandemir, Tuncel, & Unver, 2019; Yang, Wang, Chen,
Tang, & Chen, 2019). Psikolojik olarak ise 6fke, anksiyete, korku, bagimlilik, yetersizlik ve
caresizlik gibi duygulara yol agmakta, bireyin fiziksel aktivitesini ve sosyal iliskilerini olumsuz
etkileyebilmekte ve yasam kalitesini diisiirmektedir (Eshete et al., 2019; Malek et al., 2017).
Bireylerin agriya yamit1 farklilik gostermektedir. Agri, egitim, yas, sosyoekonomik durum,
cinsiyet, ¢cevre, kiiltiir, egitim diizeyi ve onceki deneyimler gibi pek ¢ok faktdrden etkilenen,
kisiden kisiye degisen, subjektif ve karmasik bir deneyimdir (Carvalho et al., 2018; Malek et
al., 2017; Murray & Retief, 2016). Bireyin cerrahi girisime yeterince hazir olmamasi ve
korkularinin olmasi, cerrahi girisimin yeri ve siiresi, anestezi tiirii, postoperatif bakimin niteligi
ve kalitesi agrinin yogunlugunu ve bas etmeyi etkileyebilmektedir (Jasim et al., 2017; Murray
& Retief, 2016; Yang et al., 2019). Literatiirde postoperatif agriy1 azaltmak ve ydnetmek
amaciyla preoperatif, intraoperatif ve postoperatif bir¢ok miidahale, farmakolojik ve
nonfarmakolojik bir¢ok yontem belirtilmektedir (Chou et al., 2016; Sutton & Carvalho, 2017).
Ancak cerrahi girigsim gegiren bireylerin biiyiik bir boliimii akut postopertif agr1 deneyimlemeye
devam etmektedir (Gan et al., 2014).
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Postoperatif donemde bireylerin yeterince rahat etmesini saglamak icin, kanita dayali
postoperatif agri kontrolii uygulamalarinin yayginlagtirilmasi ve benimsenmesi oldukga
onemlidir (Carlson, 2009). Postoperatif stiregte kapsamli agr1 degerlendirmesi yapilmasi, birey
icin en uygun farmakolojik ve nonfarmakolojik yOntemin uygulanmasi ve sonuglarinin
gozlemlenmesi hemsirelerin sorumlulugundadir. Diger taraftan agri yonetimi hemsirelerin
bilgi, beceri, tutum ve davranislarindan etkilenebilmektedir (Celik, Bas, Korkmaz, Karasahin,
& Yildirim, 2018; Midilli, Eser, & Yiicel, 2019). Bu dogrultuda postoperatif agr1 yonetiminde
hemsirelik bilgisinin artirilarak kanita dayali birey odakli bakim sunulmasinda hemsirelik
alaninda yapilan ¢alismalar 6nem tasimaktadir. Bu bilgilerden yola ¢ikarak postoperatif agriya
yonelik hemsirelik alaninda yapilan akademik tezler, bireylerin agriya yanitlarinin,
hemsirelerin postoperatif agriya yonelik bakim uygulamalarinin ve gelistirilmesi gereken
yonlerin belirlenmesinde yol gdsterici niteliktedir. Bu ¢aligmanin amaci iilkemizde 2010-2021
yillar1 arasinda hemsirelik alaninda postoperatif agriya yonelik yapilan lisansiistii tezleri genel
boyutlariyla incelemektir.

2. YONTEM

Arastirma retrospektif tipte, literatiire dayali tanimlayict olarak yiiriitiilmistiir. Calismada
Aralik 2021 - Ocak 2022 tarihleri arasinda postoperatif agr1 konusunda hemsirelik alaninda
yapilan lisansiistii tezlere ulasabilmek amaciyla Yiiksekdgretim Kurulu (YOK) Ulusal Tez
Merkezi Veri Tabani tez konusu ve iceriginde; “postoperatif agr1” “agri kontrolii” “postoperatif
agr1 yonetimi” “ameliyat sonrast agr1” anahtar kelimeleri ile tarama yapilmistir. Yapilan tarama
sonucunda aragtirmaya 2010-2021 yillar1 arasinda toplam 766 yiiksek lisans, doktora ve tipta
uzmanlik tezine ulasilmistir. Calismada hemsirelik alani disinda olan (dis hekimligi, tipta
uzmanlik, eczacilik ve farmakoloji, fizyoterapi ve rehabilitasyon) tezler (n=637) caligma
kapsami diginda birakilmistir. Tam metnine ulasilan 100 yiiksek lisans, 29 doktora tezi olmak
iizere toplam 129 lisansiistii tez degerlendirmeye alinmigtir. Tezlerin aragtirmaya dahil edilme
kriterleri; (i) 2010-2021 yillar1 arasinda yapilmis olmasi, (ii) Postoperatif agri, agri kontroli,
postoperatif agr1 yonetimi kelimelerini icermesi, (iii) Hemsirelik anabilim dallarindan birinde
yapilmis olmasidir. Tam metnine ulasilamayan tezler ¢alismaya dahil edilmemistir. Ulasilan
tezler yiiksek lisans ve doktora tezi olarak ayrilarak, yili, arastirma tasarimi, anabilim/bilim dali,
yuriitiildiigi klinik, 6rneklem grubu ve konularina gore degerlendirilmistir. Elde edilen veriler
IBM SPSS versiyon 20.0 istatistiksel paket programinda analiz edilmistir. Tanimlayic1 veriler
say1 ve ylizde ile sunulmustur. Caligmada tezlere genel kullanima agik yliksekogretim
kurumuna ait erisim sitesinden ulagilmasindan dolay1 etik kurul izni bulunmamaktadir.

3. BULGULAR

Incelenen tezlerin 100’ (%77,5) yiiksek lisans, 29’si (%22,5) doktora diizeyinde
yapilmistir. Bu ¢alismada hem yiiksek lisans hem de doktora ¢alismalarinin 2017 yili itibariyle
artig gosterdigi goriilmiistiir. Yiiksek lisans tezlerinin %19’u 2019 yilinda, doktora tezlerinin
%27,6’s1 2021, %20,7’si 2019 yilinda yapilmustir. Tezlerin yillara gore dagilimi Tablo 1°de
gosterilmistir.

Tablo 1
Tezlerin yili (n=129)

Yiiksek lisans Doktora

n % n %
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2010 2 2 - -
2011 2 2 - -
2012 2 2 1 34
2013 2 2 1 34
2014 5 5 -

2015 6 6 2 69
2016 5 5 -

2017 12 12 4 138
2018 15 15 4 13,8
2019 19 19 6 207
2020 15 15 3 103

2021 15 15 8 276
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Tezlerin yapildig1 bilim alanlarina bakildiginda yiiksek lisans tezlerinin %54’ hemsirelik,
%38’1 cerrahi hastaliklar hemsireligi bilim dali, doktora tezlerinin %51,7’si cerrahi hastaliklar
hemsireligi, %20,7’si hemsirelik bilim dalinda yapilmistir. Tezlerin yiriitiildigi klinikler
incelendiginde yliksek lisans tezlerinin %23 {iniin genel cerrahi, doktora tezlerinin %27,6’sinin
kadin hastaliklar1 ve dogum kliniklerinde yapildig1 belirlenmistir (Tablo 2).

Tablo 2

Tezlerin yiiriitiildiigli anabilim dal1 ve klinikler

Yiiksek lisans Doktora
n % n %
Tezlerin yapildig: bilim dah
Hemsirelik 54 54 6 20,7
Cerrahi hastaliklar hemgireligi 38 38 15 51,7
Dogum ve kadin hastaliklart hemgireligi - - 5 172
Hemsirelik esaslari 3 3 1 34
Cocuk sagligi ve hastaliklar: hemsireligi 3 3 1 34
I¢ hastaliklar1 hemsireligi 2 2 1 34
Tezlerin yiiriitiildiigii klinik
Genel cerrahi 23 23 4 138
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Cerrahi servisler*
Kalp damar cerrahisi
Ortopedi

Cocuk cerrahisi
Beyin cerrahi

Gogis cerrahisi
Kadin hastaliklar1 ve dogum
Cerrahi yogun bakim
Ameliyathane
Uroloji

KBB

Organ nakli tinitesi

16

15

13

16

15

13
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3,4
24,1
10,3
3,4
3,4
3,4

27,6

3,4

6,9

*Birden fazla cerrahi servis

Yiiksek lisans tezlerinin %53’i tanimlayicr/kesitsel, %20’si deneysel, %18’1 randomize
kontrollii calisma, doktora tezlerinin %55,2’si randomize kontrollii, %20,7’si deneysel, %13,8’1
yar1 deneysel caligmadir. Yiiksek lisans tezlerinin %78’inin, doktora tezlerinin %93,1’inin
orneklem grubunu yetiskin hastalar olusturmustur. Yiiksek lisans tezlerinde veri toplama araci
olarak %71 olgekler, %19 arastirmacilar tarafindan hazirlanan veri toplama formlari
kullanilirken, doktora tezlerinin %62,1’inde Olgekler ve arastirmacilar tarafindan olusturulan
veri toplama formlari, %31’inde dlgekler kullanilmistir (Tablo 3).

Tablo 3
Tezlere ait yontemsel 6zellikler

Yiiksek lisans Doktora

n % n %
Tezlerde kullanilan arastirma tasarimi
Randomize kontrollii 18 18 16 55,2
Deneysel 20 20 6 20,7
Yari deneysel 9 9 4 138
Tanimlayici /kesitsel 53 53 1 34
Karma yontem - - 2 69

Tezlerde ¢alisilan 6rneklem grubu
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Yetiskin hasta 78 78 27 931
Cocuk hasta 9 9 1 34
Hemgire 8 8 - -
Hemsire+hasta 4 4 1 34
Hemsirelik 6grencisi 1 1 - -

Tezlerde kullanilan veri toplama formu
Olgek 71 71 9 31
Veri toplama formu 19 19 2 69

Olgek + veri toplama formu 10 10 18 62,1

Incelenen hemsirelik yiiksek lisans tezlerinin %45’inde doktora tezlerinin %93,1’inde bir agri
kontrolii yonteminin agr1 iizerine etkisi incelenmistir. Yiiksek lisans tezlerinin %12’sinde
preoperatif agri korkusu / anksiyete, agri korkusunun agri diizeyine etkisi, %11 inde
hemgsirelerin agr1 ve agr1 yonetimi konusunda inang, bilgi, tutum ve uygulamalarinin
belirlenmesi, %10’unda agrinin bazi gilinliik yagam aktivitelerine / konfora etkisi ve agr1 diizeyi

/agr1 diizeyini etkileyen faktorlerin belirlenmesi incelenmistir (Tablo 4).

Tablo 4

Tezlerde arastirilan konularla ilgili genel bilgiler

119

Yiiksek Doktora

lisans

n % n %
Bir agr1 kontrolii yonteminin agr1 yonetimi ve bazi dzellikler iizerine etkisi (kaygi, 45 45 27 931
anksiyete, konfor, yasam bulgular1, mobilizasyon, uyku kalitesi, yagam kalitesi,
analjezik tiiketimi lizerine etkisi)
Preoperatif agr1 korkusu / anksiyete, agr1 korkusunun agri diizeyine etkisi 12 12 - -
Hemsirelerin agri / agr1 yonetimine inang, bilgi, tutum, uygulamalari 11 11 - -
Agri/agn diizeyinin bazi giinlikk yasam aktivitelerine/konfora etkisi 10 10 - -
Agrn diizeyi /agr diizeyini etkileyen faktorlerin belirlenmesi 10 10 - -
Agriya yonelik bakim kalitesi / memnuniyetin belirlenmesi 3 3 - -
Bireylerin agr1 inanglar1 /algisinin belirlenmesi 3 3 - -
Hemysirelere verilen egitimin hastalarin agr1 diizeylerine etkisi 2 2 1 3,4
Hemygirelerin ve hastalarin agr1 degerlendirmeleri arasindaki uyum 2 2 - -
Hemysirelik 6grencilerinin agr1 yonetimi uygulamalari 1 1 - -



Ases I1. International Health, Engineering and Sciences Conference
August 19 -22, 2022, Kayseri, Tiirkiye
Conference Book

Kaygi, agr1 ve sosyal destegin derlenmeye etkisi - - 1 3,4

Incelenen tezlerde agri iizerine etkisi degerlendirilen agr1 kontrol ydntemlerinin dagilimina
bakildiginda, yiiksek lisans tezlerinde en yiiksek oranda %13,3 preoperatif egitim, %11,1
miizik, %8.,9 progressif gevseme egzersizi, %4,4 akupresiir, kukla oyunu, dikkati bagka yone
¢cekme ve soguk uygulama oldugu, refleksoloji ve sanal gerceklik gozligi kullanildigi
belirlenmistir. Doktora tezlerine bakildiginda %14.,8 soguk uygulama, %11,1 preoperatif
egitim, %7,4 miizik, progressif gevseme, refleksoloji, sanal gerceklik gozliigii, ayak masaji, sirt
masaji/reiki ve sicak uygulama oldugu goriilmiistiir (Tablo 5).

Tablo 5

Tezlerde etkisi degerlendirilen agr1 kontrolii yontemi

Yiiksek lisans Doktora

n % n %
Preoperatif egitim 6 13,3 3 11,1
Miizik 5 11,1 2 14
Progressif gevseme egzersizi 4 8,9 2 74
Akiipresor 2 4.4 1 3,7
Kukla oyunu 2 4.4 - -
Dikkati baska yone ¢ekme 2 44 - -
Soguk uygulama 2 4.4 4 148
Refleksoloji 2 44 2 7,4
Sanal gerceklik/sanal gerceklik+miizik 2 4.4 2 74
Eglenceli film/animasyon filmi izletilmesi 1 2,2 1 37
Tangram oyunu 1 2,2 - -
Abartil litotomi pozisyonu 1 2,2 - -
TENS 1 2,2 1 37
Biyoenerji 1 2,2 - -
Abdominal korse 1 2,2 - -
Solunum egzersizi 1 2,2 - -
El masaj1/ ayak masaji 2 4,4 2 74
Pnométik kompresyon 1 2,2 - -

Antibasing pozisyon jel ped 1 2,2 - -

120



Conference Book

Pozisyon verme 1 2,2
Yiirlimeye yardimei arag/pedometre destekli yiirime 1 2,2 1 37
Video egitim 1 2,2
Genel viicut banyosu 1 2,2
Sirt masaji/ reiki + sirt masaji - - 2 14
Kinezyo bantlama+nefes egzersizi - - 1 37
Sicak uygulama/isitma 1 2,2 2 7,4
Erken mobilizasyon 1 2,2
ERAS protokolii/bakim paketi 1 2,2 1 37

4. SONUC, TARTISMA VE ONERILER

Postoperatif agr1 ve agr1 yonetimi konusunda hemsirelik alaninda yapilan ¢aligmalar giderek
artmaktadir. Lisansiistii tezlerin incelendigi bu ¢alismada hem yliksek lisans hem de doktora
tezlerinin 2017 yili itibariyle artmaya bagladigi goriilmiistiir. Calismada postoperatif agri
konusunda yapilan tezlerin biiylik bir boliimiinii yiiksek lisans ¢alismalarinin olusturdugu
belirlenmistir. Yiriitilen tezlerin %77,5°1 yiiksek lisans, %22,5’1 doktora diizeyindedir. Bu
sonuglara benzer sekilde Yesildag ve Golbasi’nin (2018), dogum agris1 yonetiminde
nonfarmakolojik yontemlerin etkinligini degerlendiren lisansiistii tezlerin incelendigi
calismasinda tezlerin 11’inin yliksek lisans, yedisinin doktora tezi oldugu belirlenmistir.
Baymdir ve Ciiriik’iin (2015), agriya yonelik tamamlayic1 ve alternatif tip uygulamalari
konusundaki hemsirelik tezlerini inceledikleri ¢aligmada tezlerin %53,7’sinin yiiksek lisans,
%46,3’linlin doktora tezi oldugu saptanmistir. Tezleri konu alan farkli ¢alismalarda da benzer
sonuglar goriilmektedir (Kirca & Ongen, 2021; Kogcak & Duman, 2019). Bu ¢alismada ve
literatiirdeki ¢aligmalarda yiiksek lisans tezlerinin daha fazla sayida olmasi iilkemizdeki
hemsirelik yiiksek lisans ve doktora program sayisi ile iligkili olabilir.

Hemgsirelik yiiksek lisans ve doktora egitimi farkli anabilim dallarinda ytriitilmektedir. Bu
caligmada yiiksek lisans ve doktora tezlerinin en yiiksek oranda hemsirelik, cerrahi hastaliklar
hemsireligi ve dogum ve kadin hastaliklar1 hemsireligi alanlarinda ve genel cerrahi, kalp ve
damar cerrahisi ve kadin hastaliklar1 ve dogum kliniklerinde yiiriitiildiigii gortilmektedir.
Tezlerin ¢alisma tasarimlarina bakildiginda yiiksek lisans diizeyinde en yiiksek oranda
tanimlayict ¢aligmalar oldugu, doktora diizeyinde ise en yiiksek oranda randomize kontrollii
calismalar yapildigi belirlenmistir. Ardahan ve Ozsoy’un (2015), Tiirkiye’de hemsirelik
arastirmalarindaki egilimler: yiliksek lisans ve doktora tezleri lizerine yaptiklar1 caligmada,
yiksek lisans tezlerinde tanimlayici ¢alismalarin yapildigi, doktora tezlerinde ise deneysel
calismalarin 6n planda oldugu belirlenmistir. Kirca ve Ongen (2021)’in ¢alismasinda yiiksek
lisans tezlerinin %59,1’inde tanimlayici, %22,7’sinde karma, %13,6’sinda kesitsel, doktora
tezlerinin %41,7’sinde randomize kontrollii, %25’inde nitel ve karma yontemlerin kullanildig:
caligmalar yapildig1 goriilmiistiir. Hemsirelik yiiksek lisans egitiminin amaci 6grenciye mesleki
alanda derin bilgi kazandirmak ve bilginin uygulamada nasil kullanilacagin1 géstermek, doktora
egitiminin amaci ise bagimsiz arastirma yapma bilimsel olaylar1 genis ve derin bir bakis agis1
ile irdeleyerek yorum yapma ve yeni sentezlere ulasmak i¢in gerekli adimlari belirleme yetenegi
kazandirmaktir (Ergol, 2011). Bu dogrultuda incelenen tezlerde yiiksek lisans tezlerinde en
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yliksek oranda tanmimlayic1 g¢alismalar yapilmasina karsin doktora tezlerinde nedensellik
baglantilarini ortaya koyan c¢aligmalar yapilmistir.

Agrinin yeterli kontrolii bireyin rahatlamasini saglamakta, komplikasyonlari onlemekte ve
iyilesme siiresini hizlandirmaktadir (Malek et al., 2017). Postoperatif agri yonetiminde
farmakolojik ve nonfarmakolojik bir¢ok yontem kullanilmaktadir (Malek et al., 2017; Sutton
& Carvalho, 2017). incelenen tezlerin konularmna bakildiginda hem yiiksek lisans hem de
doktora tezlerinde en yiiksek oranda; uygulanan bir yonteminin agri1 kontrolii iizerindeki
etkisinin degerlendirildigi goriilmiistiir. Postoperatif agri cinsiyet, yas, egitim durumu, destek
faktorler, ameliyatin tiirli, saglik algisi, aliman bakim, anestezi tiirii gibi bir¢ok faktdrden
etkilenmektedir (Eshete et al., 2019; Murray & Retief, 2016; Yang et al., 2019). incelenen
yiiksek lisans tezlerinde yiiksek oranda incelenen konular arasinda preoperatif agr1 korkusu,
anksiyete, agr1 korkusunun agri diizeyine etkisi, hemsirelerin agr1 ve agr1 yonetimine yonelik
inang, bilgi, tutum, uygulamalari, agrinin bazi giinlilk yasam aktivitelerine etkisi ve agriy1
etkileyen faktorlerin yer aldigi belirlenmistir. Diger taraftan agri iizerinde bir¢ok
nonfarmakolojik yontemin etkisi degerlendirilmekle birlikte belirli yontemlere yonelik sinirlt
sayida caligma yapilmigtir. Bununla birlikte hemsirelerin agr1 yonetimi uygulamalarini
gelistirmeye yonelik ¢alismalar da sinirlidir.

flag dig1 agr1 yonetimi uygulamalar ilag uygulamalarinin etkisini artiran, birlikte ya da tek
basma kullanilabilen, kolay uygulanabilir ve etkileri gozlemlenebilir onemli hemsirelik
uygulamalaridir (Midilli et al., 2019). Agr1 kontroliinde farmakolojik olmayan yontemler
arasinda, nefes teknikleri, immobilizasyon, dinlenme, soguk-sicak uygulamalar, dikkati bagka
yone ¢ekme, egzersiz, pozisyon verme, dinlenme, meditasyon, hipnoz, dua etme, transkutan
elektriksel sinir uyarimi (TENS), akupunktur, biyolojik geri bildirim, hidroterapi, masaj ve
dokunma, gevseme, refleksoloji, akiipresor, aromaterapi, gibi uygulamalar yer almaktadir
(Baymndir & Ciiriik, 2015; Malek et al., 2017; Midilli et al., 2019; Tick et al., 2018). Bu
caligmada incelenen tezlerde bu yontemlerin biiyiik bir bolimii kullanilmistir. Yesildag ve
Golbast (2018), dogum agris1 yonetimine yonelik lisans {istii tezlerde sicak uygulama, buz
uygulamasi, masaj, akupressiir, aromaterapi, ekspressif dokunma, TENS, refleksoloji, nefes
egzersizleri, solunum ve tensel uyarilma tekniklerinin kullanildigini belirlemislerdir. Bu
calismada en yiiksek oranda uygulanan yontemler arasinda pretoperatif egitim, miizik, soguk
uygulama, gevseme egzersizleri gibi yontemler yer almaktadir. Calismada incelenen tezlerde
en yiiksek oranda kullanilan yontemlerden biri olan miizik, diisiik maliyetli, kolay
uygulanabilen, yan etkileri olmayan giivenli bir agri kontrolii yontemidir. Yapilan farkli
caligmalarda miizik dinlemenin agriy1 azalttigini belirlenmistir (Gilimiis et al., 2020; Hepp et
al., 2018). Tezlerde yiiksek oranda kullanilan diger bir yontem olan preoperatif donemde bireyi
bilgilendirmenin, postoperatif iyilesme siireci iizerinde olumlu etkileri oldugu bildirilmistir
(Mert Boga, 2019). Soguk uygulamanin cerrahi sonrast agriy1 azaltmaya etkisi gosterilmistir
(Atabey et al., 2016). Diger taraftan gevseme teknikleri, 6zellikle anksiyete diizeyi yiiksek olan
bireylerde, agrinin azaltilmasinda faydali olabilmektedir (Capik et al., 2016).

Postoperatif agr1 cerrahi sonrasi bireyi olumsuz etkileyen en onemli faktorlerden biri olup,
agrinin yonetimi postoperatif bakimin en 6nemli bilesenlerinden biridir. Multidisipliner ekip
icerisinde hemsireler cerrahi sonrasi bireyin bakiminda birincil rol alan ve en fazla iletisim
icerisinde olan ekip iiyeleridir. Bu nedenle hemsirelerin agr1 yonetimine yonelik bilgi, tutum ve
davraniglari ile kanita dayali uygulamalar1 kullanmalar1 postoperatif agri yonetiminin bagarisi
acisindan oldukca Onemlidir. Bu caligmanin postoperatif agri yonetiminde hemsirelerin
kullanabilecekleri yontemlerin anlagilmasinda ve gelecekte yapilacak caligmalarin
planlanmasinda yol gosterici nitelikte olacagi diisiiniilmektedir. Bununla birlikte hemsirelerin
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postoperatif agr1 yonetimi uygulamalarini belirlemeye, gelistirmeye ve farkli nonfarmakolojik
agr1 yonetimi uygulamalarinin etkilerini degerlendirmeye yonelik ¢aligsmalar artirilmalidir.
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AGRI VE AGRI YONETIMINDE HEMSIRENIN ROLU
PAIN AND PAIN MANAGEMENT ROLE OF THE NURSE
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Ozet

Bu derlemede agrinin tamini, siniflamasi, degerlendirilmesi gibi genel bilgiler ve agn
yonetiminde hemsgirenin rolii ele alinmistir. Agr1 tiim insanlarin yasadigi ¢ok boyutlu 6znel bir
deneyimdir. Fizyolojik, bilissel, davranigsal bir deneyim olan agri, yas, cinsiyet, egitim diizeyi,
kiiltiir, inang, daha Onceki deneyimler gibi birgok faktdrden etkilenmektedir. Agr1 kontrol
edilemediginde bireyi fizyolojik ve psikolojik olarak olumsuz etkilemekte ve yasam kalitesini
diistirmektedir. Agr1 yonetimi multidisipliner ekip yaklasimini gerektirmektedir. Hemsireler bu
ekibin vazgecilmez tiyeleridir. Hemsirelik birey odakli bilimsel ve biitiinciil bakim anlayisina
temelli bir meslektir. Bireyin acisini hafifletme ve konforunu saglama hemsirelik bakiminin
temel amaclar1 arasindadir. Bu nedenle hemsirelerin agr1 yonetimi konusunda yeterli bilgi ve
beceriye sahip olmalari ve agrinin fizyolojik ve emosyonel boyutlarina duyarli bir bakim
vermeleri 0onemlidir. Bagarili bir agr1 yonetimi agrinin degerlendirilmesi ile baglamaktadir.
Agrimin degerlendirilmesinde bireyin ifadesi temel olmakla birlikte sayisal ve/veya sozel
ifadelerin yer aldig1 agr1 degerlendirme Olgeklerinin kullanimi Onerilmektedir. Agrinin
degerlendirilmesi, takibi ve kaydedilmesi hemsirelerin sorumlulugundadir. Hemsirelerin agri
degerlendirilme siirecinde; bireyin ayrintili agr1 dykiisiiniin almalari, bireyin bilgi diizeyini,
kiiltiirtint, inanclarini, agrisin1 azaltan ve artiran faktorleri degerlendirmeleri 6nemlidir. Agri
yonetiminde farmakolojik ve nonfarmakolojik yéntemler uygulanmaktadir. Dinya Saghk
Orgiitii agrinin siddetine gdre opioid olmayan analjeziklerle baslayan ve giiclii opioidlere
ilerleyen bir agr1 yonetimi basamagi 6nermektedir. Hemgireler analjeziklerin uygulanmasi, etki
ve yan etkilerinin izlenmesi, bireyin hayati fonksiyonlarmin ve agri yonetimine verdigi
tepkilerin izlenmesi siirecinden sorumludur. Nonfarmakolojik yontemler farmakolojik
yontemlerin etkisini destekleyen, kolay uygulanabilir 6nemli hemsirelik uygulamalaridir. Bu
yontemler arasinda biligsel davranigsal yontemler, gevseme egzersizleri, soguk-sicak
uygulama, pozisyon verme gibi uygulamalar yer almaktadir. Bununla birlikte hemsirelerin
bireyle iletisimleri, agr1 ve agr1 yonetimi konusunda bireyi bilgilendirmeleri, duyarli ve empatik
bakim davranislart agr1 yonetiminin bagarisinda 6nemlidir.

Anahtar kelimeler: Agri, agr1 yonetimi, hemsirelik
Abstract

In this review, general information such as the definition, classification and assessment of pain
and the role of the nurse in pain management are examined. Pain is a multidimensional
subjective experience experienced by all people. Pain, which is a physiological, cognitive and
behavioral experience, is affected by many factors such as age, gender, education level, culture,
belief, and previous experiences. When pain cannot be controlled, it negatively affects the
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individual physiologically and psychologically and reduces the quality of life. Pain
management requires a multidisciplinary team approach. Nurses are indispensable members of
this team. Nursing is a profession based on an individual-oriented scientific and holistic care
approach. Relief the individual's pain and providing comfort are among the main goals of
nursing care. Therefore, it is important for nurses to have sufficient knowledge and skills in
pain management and to provide care that is sensitive to the physiological and emotional
dimensions of pain. Successful pain management begins with the assessment of pain. Although
the expression of the individual is essential in the evaluation of pain, the use of pain assessment
scales with numerical and/or verbal expressions is recommended. Assesment, monitoring and
recording of pain are the responsibility of nurses. In the pain assessment process of nurses; It is
important to take a detailed pain history of the individual, to assesment the individual's
knowledge level, culture, beliefs, and factors that reduce or increase pain. Pharmacological and
non-pharmacological methods are used in pain management. The World Health Organization
recommends a pain management step, starting with non-opioid analgesics and progressing to
strong opioids, depending on the severity of pain. Nurses are responsible for the application of
analgesics, monitoring their effects and side effects, monitoring the individual's vital functions
and reactions to pain management. Non-pharmacological methods are important nursing
practices that support the effect of pharmacological methods and are easily applicable. Among
these methods, there are applications such as cognitive behavioral methods, relaxation
exercises, cold-hot application, positioning. In addition, nurses’ communication with the
individual, informing the individual about pain and pain management, sensitive and empathetic
care behaviors are important in the success of pain management.

Keywords: Pain, pain management, nursing
1. GIRIS

Agn fizyolojik, duyusal, biligsel, sosyo-kiiltiirel ve davramigsal boyutlar1 olan ve sadece
hisseden kisi tarafindan tanimlanabilen subjektif bir deneyimdir (Kandemir, Askin, Kandemir,
Tuncel, & Unver, 2019). Uluslararast Agr1 Arastirmalart Dernegi (1994) agriy1, “ger¢ek veya
potansiyel doku hasariyla iligkili veya bu hasarla tanimlanan hos olmayan duyusal ve duygusal
bir deneyim” olarak tanimlamaktadir (IASP, 1994). Bu tanima gore agr1 6zneldir ve gegmisteki
deneyimlerle yakindan iligkilidir. Yasam boyu karsilagilan agrili uyaranlarla “agri deneyimi”
kazanilmaktadir. Agr1 organizmay1 koruyan bir duyudur. Genel olarak hos olmama duyusu olan
agr1, egitici bir sinyal olarak dokulara zarar veren uyaranlardan uzak durmayi saglamaktadir
(Akkaya, 2012).

Agn bireyin uyku diizenini, aile ve sosyal iligkilerini, is verimini, giinliilk yagam aktivitelerini
stirdiirmesini etkileyerek yasam kalitesini diislirmektedir. Bu nedenle agr1 yonetiminin amaci
yalnizca agrinin hafifletilmesi degil, bireyin normal ve nitelikli bir yasam silirmesine yardimci
olmaktadir (Cevik & Tasg1, 2017). Agn kontrol edilemediginde bireyin fizyolojik ve zihinsel
fonksiyonlarini, sosyal iligkilerini olumsuz etkilemekte ve psikolojik sorunlara yol
acabilmektedir (Biiken, 2021). Ayn1 zamanda yetersiz agr1 kontrolii bireyin iyilesme siirecini
olumsuz etkilemekte liretkenligin azalmasina, rol kaybina, uyku bozukluklarina, tiikenmislige,
sosyal izolasyona, Ozgliven kaybina ve benlik saygisinda azalmaya neden olabilmektedir
(Celik, Bas, Korkmaz, Karasahin, & Yildirim, 2018; Malek et al., 2017).

Agn evrensel bir olgu olmakla birlikte, kiiltiirel yap1 ve inang¢ sistemleri, bir insanin agriya
tepkisini etkilemektedir (Biiken, 2021). Yas, cinsiyet, egitim, 1rk, inang, kiiltlir ve daha 6nceki
deneyimler gibi bir¢ok faktdr agriy1 etkilemektedir (Asik, 2016; Carvalho et al., 2018). Agriya
verilen yanit bireyler arasinda degisiklik gostermekle birlikte ayn1 kiside farkli zamanlarda da
degiskenlik gosterebilmektedir (Rosenquist & Vrooman, 2015). Bu nedenle agr1 yonetiminin
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bireysellestirilmesi 6nem tasimaktadir. Bu dogrultuda agrinin biyo-psiko-sosyal, davranigsal
boyutlarina duyarli bireysel bakim agr1 yonetiminde basariy1 artirmaktadir (Carpenter, Hines,
& Lan, 2017). Bu derlemede agriyla ilgili genel bilgiler ve agr1 yonetiminde hemsirenin roli
ele alinmistir.

1. Agrimin siniflandirilmasi

Agn farkli sekillerde siniflandirilabilmektedir (Meltem Uyar & Koken, 2017; Yagc1 & Saygin,
2019).

Siiresine gore: Akut agr1 ve kronik agr1 olarak iki gruba ayrilir.

Akut agri, travma, bir hastalik siireci veya kas ya da organlarin anormal fonksiyonlari
sonucunda olusan agr1 seklidir. Posttravmatik, postoperatif, obstetrik agri, bobrek tasi,
pankreatit, myokard enfarktiisii akut agr1 grubundadir (Rosenquist & Vrooman, 2015). Akut
agr1 kendiliginden ya da tedaviyle birkac giin ya da haftada iyilesmektedir (Akkaya, 2012).
Akut agn transdiiksiyon (agrili uyaranin elektriksel aktiviteye doniistiiriilmesi), transmisyon
(agrili uyaranlarin periferden santral sinir sistemine taginmasi), modulasyon (agrinin spinal
kordda diizenlenerek iletilmesi) ve persepsiyon (agrinin algilanmasi) olmak {izere dort
fizyolojik evreyi icermektedir (R. Reisli et al., 2021).

Kronik agri, iyileseme i¢in belirlenen siire gectikten sonrada devam eden agri seklidir. Siiresi
1-6 ay arasinda degisebilir. Psikolojik ve ¢evresel faktorler kronik agriy1 etkileyen 6nemli
faktorlerdir. Kas iskelet sistemi bozukluklari, periferik sinir lezyonlari, sinir kokii lezyonlar
(diyabetik noropati, fantom extremite agris1 vb), santral sinir sistemi lezyonlar1 (inme, spinal
kord yaralanmasi, multipl skleroz) ve kanser agrisi1 kronik agri grubundadir (Rosenquist &
Vrooman, 2015). Kronik agr1 genellikle fizyolojik olarak diizenlenen ve psikolojik olarak artan
bir agridir. Akut agrinin aksine kronik agrinin tedavisi karmasik, daha zor ve maliyetli bir siireci
icermektedir (Akkaya, 2012).

Kaynagina gore: Visseral ve somatik agri olarak iki grupta incelenir.

Visseral agri, i¢ organlardan kaynaklanan, lokalize olmayan agr1 seklidir. Dort sekildedir; (1)
gercek lokalize visseral agri, (ii) yansiyan visseral agri, (iii) lokalize parietal agri, (iv) yansityan
parietal agri. Gergek visseral agri, kiint ve yaygindir. Bulanti-kusma, kan basinci ve kalp
atiminda degisikliklere yol agan sempatik veya parasempatik aktiviteyle birliktedir. Parietal
agr1 genellikle bir organ etrafinda ya da yansiyan uzak bir bolgede bigaklanma hissi
seklindedir.

Somatik agri, ylizeyel ve derin somatik agr1 seklindedir. Yiizeyel somatik agri; cilt, subkutan
dokular ve mukoz memranlardan kaynaklanan nosiseptif uyar1 seklindedir. Keskin, lokalize,
batma veya yanma tarzindadir. Kaslar, tendonlar, eklemler veya kemiklerden kaynaklanan
agrilar derin somatik agrilardir. Kiint, sizlama seklinde ve daha az lokalizedir (Rosenquist &
Vrooman, 2015).

Mekanizmalarina gore: Nosiseptif ve noropatik agri olarak iki sekildedir.

Nosiseptif agri, nosiseptorler 1s1, mekanik ve kimyasal doku hasarini algilayan serbest sinir
uclaridir (Rosenquist & Vrooman, 2015). Nosiseptif agri nosiseptor tarafindan algilanan
ve santral sinir sistemi yoluyla iletilen agridir (Ongel, 2017).

Noéropatik agri, sinir sisteminde primer lezyon veya disfonksiyonunun neden oldugu yada
baglattig1 agridir. Noropatik agr1 hem fiziksel hem de zihinsel siire¢lerde semptomlara yol agar
(M Uyar & Eyigor, 2012). Noropatik agri olusmasinda periferik ve santral mekanizmalari
etkindir. Aralikli, kisa siireli, batici, saplanici tarzdadir (Yagct & Saygin, 2019). Diyabetes
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mellitus, hipotiroidi gibi metabolik ve endokrin hastaliklar, herpes zoster, HIV gibi
enfeksiyonlar, kollajen doku hastaliklar1 ve vaskiilitler, kanserler, amiloidoz, spinal kord
yaralanmasi, tiimorler, disk hernisi, parkinson santral noropatik agri nedenleri arasinda
sayilabilir (Kosehasanogullar1 & Yilmaz, 2018).

1.2. Agrimin Degerlendirilmesi

Agrt degerlendirmesinin temel amaglari, doku hasart ya da hastaligin biyiikligini
belirleyebilmek, uygun tedaviyi segmek ve tedaviye yanitin degerlendirilmesini saglamaktir.
Agrinin diizenli ve tekrarli 6l¢limleri, devam eden tedavinin etkinligini degerlendirmeye,
agrinin siddeti, siiresi ve bireyin ihtiyaci olan analjezik veya girisimi belirlemeye yardim eder
(Akkaya, 2012). Basarili bir tedavisi agrimin degerlendirilmesi ile mimkiindiir. Agri
degerlendirmenin ilk basamagi ise anamnez ve agr1 Oykiisiiniin alinmasidir. Bireyin medikal ve
cerrahi Oykisii (kullandigr ilag, alerji, gecmisteki operasyonlar vb) ve agr1 dykiisii (agrinin
baslangici, stiresi, sikligi, lokalizasyonu, niteligi, agriy1 artiran azaltan faktorler vb), sosyal
(madde kullanimi, is ve aile Oykiisii vb) ve psikiyatrik oykiisii (mizag, kisilik 6zellikleri,
tepkileri vb) ayrintili bir sekilde sorgulanmali ve fizik muayenesi yapilmalidir (H. Reisli, 2015).
Ideal bir agr1 degerlendirmesi i¢in hastanin agris1 diizenli olarak sorgulanmali, hem hareket hem
dinlenme aninda agris1 degerlendirilmeli, agr1 siddetinde beklenmeyen bir degisiklik goriiliirse
ayrintili degerlendirme yapilmalidir (Akkaya, 2012).

Agr1 degerlendirilmesinde bireyin kendi ifadesi “altin standart” olarak kabul edilmektedir (R.
Reisli et al., 2021). Ote yandan agrinin sayilarla ya da kelimelerle ifade edildigi gesitli
olceklerin  kullanilabilmektedir. Olgek kullanilmasi agrinin  siddetini objektif olarak
degerlendirmeye olanak tanir. Ayni zamanda bireyin agrisin1 ifade etmesini destekleyerek
bakima aktif katilimini saglar ve kontrol hissini artirir (Ozveren, Faydali, & Ozdemir, 2016).
Agr degerlendirmesinde kullanilan bazi 6l¢lim araglar1 Tablo 1°de gosterilmistir.

Tablo 1.

Agr degerlendirme kullanilan 6l¢iim araglari

Sozel tanimlama skalasi
Sayisal degerlendirme skalast
Gorsel Analog Skala

Tek boyutlu agr1 degerlendirme yontemleri
Analog Renkli Devamli Skala

Yiiz ifadesi skalasi

Dermatomal agr1 ¢izimi

McGill agr1 anketi
Dartmounth agr1 anketi

Cok boyutlu agr1 degerlendirme yontemleri  Hatirlaticili agr1 degerlendirme karti
Agrn algilama profili

Karsit yontem karsilastirilmasi
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McGill agr1 anketi

Davranigsal 6l¢iimler
Fizyolojik dl¢iimler

Diger agr1 degerlendirme yontemleri Biyokimyasal dlgtimler
Norofarmakolojik dl¢timler

Elektroensefalografik degerlendirme

Akaya, T (2012). Akut agrili hastaya yaklagim. Y. Kecik (ed). Temel Anestezi (s. 1008). 1.
Baski, Ankara: Glines Tip Kitapevi

2.AGRI YONETIMINDE HEMSIRENIN ROLU

Etkili agr1 yonetimi, acty1 azaltma, komplikasyonlar1 onleme ve iyilesmeyi hizlandirma
acisindan hemsirelik bakiminin 6nemli bir parcasidir (Midilli, Eser, & Yiicel, 2019). Hemsireler
diger ekip liyelerine gore bireyle daha fazla etkilesim icerisindedir. Bu nedenle bireyin agrisini
degerlendirme, agriyla bas etmesini destekleme ve rehberlik etme, farmakolojik ve
farmakolojik olmayan agri1 kontrolii yontemlerini uygulama, sonuglarini degerlendirme ve
istenmeyen etkileri erken fark edebilme agisindan 6nemli role sahiptirler (Ayhan, 2020; Midilli
et al., 2019). Bununla birlikte hemsirelerin duyarli, ilgili ve empatik yaklasimlar1 agri
yonetiminin basarini artirmaktadir (Ozveren et al., 2016). Bu nedenle, agr1 yonetiminde dnemli
sorumluluklar1 olan hemsirelerin, agriy1 fizyopatolojik boyuttan emosyonel diizeye kadar tiim
yonleriyle bilmeleri, hem klasik hem de yenilik¢i tedavi segeneklerinin farkinda ve agrinin
degerlendirmesinde deneyim sahibi olmalar1 6nemlidir (Akin, 2020).

Etkin bir agr1 yonetiminde agrinin degerlendirilmesi ve sonrasinda takibi esastir. Hemgireler
agr1 yonetiminde oncelikle agrinin degerlendirilmesi, takibi ve kaydedilmesi siirecinden
sorumludurlar (Yetim & Senkal, 2015). Hemsireler bireyin klinige kabuliinde, saglik
durumunda meydana gelen degisimlerde, tedavi Oncesi ve sonrasi siireglerde agriy1
degerlendirmeli, bireyin daha Onceki agri Oykiisii ve agriyr artiran azaltan faktorleri
sorgulamali, agriy1 degerlendirmede bir 6l¢iim araci kullanmali ve bireyin agr1 ve agr1 yonetimi
hakkinda inanclari, bilgisi ve alg1 diizeyi degerlendirmelidirler (RNAO, 2013).

Agr yonetimi farmakolojik ve nonfarmakolojik uygulamalar1 icermektedir. Diinya Saglik
Orgiitii nonopioidlerle (aseminofen, nonsteroidantienflamatuarlar) baslayan ve agr1 siddetine
gore zayif opioidlerden kuvvetli opioidlere ilerleyen bir analjezi uygulama basamagi
onermektedir (WHO, 1986). Farmakolojik agr1i yonetiminde hemsireler regete edilen
analjeziklerin uygulanmasi, riskli hastalarda vital parametrelerin takibi, opioid nedenli
deliriyum riski olan hastalarin degerlendirilmesi, agri tedavilerinin etki, yan etki ve risklerinin
izlenmesi siirecinden sorumludurlar (Yetim & Senkal, 2015). Bunun yani sira hemsireler agri
yonetiminde nonfarmakolojik agri kontrolii yontemlerinden faydalanmali ve herhangi bir
nonfarmakolojik yontemin farmaklojik ajanlarla etkilesimini degerlendirmelidirler (RNAO,
2013). Farmakolojik olmayan agri yonetimi uygulamalar1 tek basina ya da farmakolojik
yontemlerle birlikte kullanilabilmekte ve etkileri hemen gézlemlenebilmektedir (Midilli et al.,
2019). Pozisyon verme, sicak-soguk uygulama, masaj, terapdtik dokunma, solunum
egzersizleri, hayal kurma, dikkati bagka yone c¢ekme, bilgi verme hemsirelerin uyguladigi
nonfarmakolojik yontemler arasindadir (Mert & Goktas, 2019; Midilli et al., 2019).
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Diger taraftan bireyle iletisim ve bilgilendirilmesi agr1 yonetiminin onemli bir parcasidir.
Hemsireler bu siirecte, hastanin agris1 konusunda iletisime tesvik edilmesi, agrisini ifade etmesi
icin desteklenmesi, agriyla ilgili terapotik seceneklerin hastayla degerlendirilmesi, agriya bagh
hastanin aile dinamiklerinin degerlendirilmesi, hastanin 1rk ve kiiltliriiniin g6z Oniinde
bulundurulmasi, empatik yaklasim, hasta ve ailesinin psikolojik olarak desteklenmesi,
endiselerinin dikkate alinmasi, siirece yonelik danigmanlik yapilmasi ve agriyla etkili basa
cikma stratejileri gelistirmesine destek olunmasi gibi 6nemli gérevleri vardir (Yetim & Senkal,
2015).

Agrn bireyin tiim yasamini etkileyebilen kisisel bir deneyimdir. Agr1 yonetimi multidisipliner
ekip tarafindan yapilmaktadir. Hemsireler multidisipliner ekibin vazgegilmez iiyeleridir ve agr1
yonetimindeki rolleri vazgegilemezdir. Bu nedenle hemsirelerin agr1 yonetimi konusunda bilgi,
goriis ve diisiincelerinin farkinda olarak etkin agri yonetimi saglamalar1 iyilesme siirecini
hizlanmasina katki saglayacaktir.
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Ozet

Hemsireler saglik kurumlariin temel yapi taslari arasinda yer almakta olup hasta uyumu ve
saglik hizmetlerinin sunumu konusunda aktif rol oynamaktadir. Hemsirelerin sosyal
saygiliginin ve psikolojik rahatliginin, is yerinde mutlu olmalarini sagladigi diistiniilmektedir.
Hemsirelerin is yerinde mutlu olmasi, hasta bakim kalitesini artirmasi agisindan énem arz
etmektedir. Dolayisiyla arastirmanin amaci; hemsirelerde sosyal sayginlik ve psikolojik
rahathigin is yerindeki mutluluklaria olan etkisinin arastirtlmasidir. Arastirma tanimlayict
nitelikte nicel bir arastirmadir. Arastirmada veri toplama araci olarak anket formu
kullanilmistir. Anket formu iki boliimden olugmaktadir. Birinci bdliimde sosyodemografik
veriler yer almaktadir. Ikinci boliimde ise Sosyal Iyi Olma Hali Olgegi nin sosyal saygimlik alt
boyutu, Psikolojik Rahatlig1 Olgegi ve Is Yerinde Mutluluk Olgegi yer almaktadir. Arastirma
evrenini Tirkiye genelinde gbrev yapan hemsireler olusturmaktadir. Kolayda ornekleme
yontemiyle online olarak 400 hemsireye anket uygulanmistir. Arastirmada sosyal sayginligin,
hosgoriiniin ve inisiyatifin, ise angaje olma, i tatmini ve orgiite baglilik ile aralarinda birisi
artarken digeri de artan istatistiksel olarak anlamli iligski oldugu (p<0,05) tespit edilmistir.
Sosyal sayginhik (8= 0,40; t=8,371; p=0,000<0,001) ve inisiyatif (8= 0,30; t=5,839;
p=0,000<0,001) degiskenlerinin ise angaje olma bagimli degiskenini olumlu ve anlamli bir
sekilde yordadigi tespit edilmistir. Sosyal sayginlik (B= 0,11; t=2,489; p=0,013<0,05) ve
inisiyatif (3= 0,64; t=13,299; p=0,000<0,001) degiskenlerinin is tatmini bagiml degiskenini
olumlu ve anlaml bir sekilde yordadigi tespit edilmistir. Sosyal sayginlik (3= 0,33; t=7,334;
p=0,000<0,001), inisiyatif (3= 0,41; t=8,571; p=0,000<0,001) ve hosgorii (B= 0,087; t=2,214;
p=0,027<0,05) degiskenlerinin is tatmini bagimli degiskenini olumlu ve anlaml bir sekilde
yordadig1 tespit edilmistir. Arastirma bulgular1 g6z Oniine alindiginda hemsirelerin sosyal
sayginliga sahip olmalarinin ve psikolojik rahatlikta inisiyatifin; ise angaje olma, is tatmini ve
orgiite baglilik unsurlarin1 etkiledigi tespit edilmistir. Dolayisiyla hemsirelerin sosyal
sayginliklari gelistirmesi ve korumasi ayni zamanda da hastanelerde inisiyatif ikliminin
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olusturulmasi, hemsirelerin is yerinde daha mutlu olmalarini saglayacaktir. Bu durum da hasta
bakim kalitesini etkileyecektir.

Anahtar kelimeler: Hemsire, Sosyal Sayginlik, Psikolojik Rahatlik, Is Yerinde Mutluluk
Abstract

Nurses are one of the basic building blocks of health institutions and play an active role in
patient compliance and the provision of health services. It is thought that social prestige and
psychological comfort of nurses make them happy in the workplace. Nurses’ happiness in the
workplace is essential to increase the quality of patient care. Thus, this study aimed to examine
the effect of nurses’ social prestige and psychological comfort on happiness in the workplace.
It was a descriptive, quantitative study. The data collecting tool of the study was a survey form.
This survey form was composed of two sections. In the first section, there were
sociodemographic data, while in the second section, Social Well-Being Scale’s social prestige
subscale, Psychological Comfort Scale, and Happiness in the Workplace Scale. The study
environment included all the nurses generally working in Tiirkiye. The survey was applied
online to 400 nurses with a convenience sampling method. In our study, there was a statistically
significant relationship between social prestige, tolerance, initiative, engagement in work, work
satisfaction, and commitment to the organization, one increasing as the other (p<0.05). It was
found that, the variables of social prestige (B = 0.40; t = 8.371; p = 0.000<0.001) and initiative
(B=0.30; t =5.839; p = 0.000<0.001) could predict the dependent variable of engagement to
work positively and significantly. The variables of social prestige (B = 0.11; t = 2.489; p =
0.013<0.05) and initiative (B = 0.64; t = 13.299; p = 0.000<0.001), and the variables of social
prestige (B=0.33; t=7.334; p=0.000<0.001), initiative (3 =0.41; t=8.571; p = 0.000<0.001)
and tolerance (B = 0.087; t = 2.214; p = 0.027<0.05) were found to predict the dependent
variable of work satisfaction positively and significantly, respectively. When considering the
study findings, it was determined that nurses’ social prestige, psychological comfort, and
initiative affect engagement to work, work satisfaction, and commitment to the organization.
Thus, improvement of nurses’ social prestige and preservation, and creating an initiative
environment at the same time make nurses happier in the workplace. This in turn will affect the
quality of patient care.

Keywords: Nurse, Social Prestige, Psychological Comfort, Happiness in Workplace
1. GIRIS

Saglik kurumlari, toplumun ihtiya¢ duydugu koruyucu, tedavi edici, rehabilite edici ve sagligin
gelistirilmesi hizmetleri olmak iizere gruplandirilan saglik hizmetlerini karsilamak amaciyla
faaliyetlerini ~ silirdiiren  kurumlardir. Kompleks bir yapiya sahip olan saglik
kurumlarinin  basarisi ya da basarisizlig sliphesiz ki saglik ¢alisanlarina baglhidir (Doganli ve
Demirci, 2014). Hemsireler de saglik kurumlariin yap1 taslar1 arasinda yer almakta olup hasta
uyumu ve saglik hizmetlerinin sunumu konusunda aktif rol oynamaktadirlar (Erat ve ark.,
2011). Bu anlamda etkin ve kaliteli bir saglik hizmeti sunmay1 amag edinen hastaneler de
hemsirelerin katkis1 biiyiiktiir. Ayn1 zamanda sosyal iyi olma kavraminin saglik iizerinde
gegmisten giiniimiize siiregelen bir etkisi bulunmaktadir (Dogru, 2021). Calisan bireylerin
sosyal yonden iyi olma halleri saglik kurumlarinin hizmet sunumu esnasinda gergeklesen
performansi ve kaliteyi olumlu yonden etkileyebilmektedir (Tath ve Yigit, 2020). Ciinkii sosyal
anlamda saglikl1 bireyler, i¢inde bulunduklari ¢alisma yasamlarinda hem kendileri i¢in hem de
cevrelerinde yer alan bireylerin sosyal gelisimleri i¢in potansiyel fayda konumundadirlar. Bu
nedenle calisma yasaminda mutlu olan ve sosyal olarak iy1 hisseden bireylere her zaman ihtiyag
duyulmaktadir (Keyes, 1998).
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Iyi olus sozciigii farkli alanlar da farkli tanimlanabilmektedir (Gamble, 2012). Iyi olus temel
manada, bireyin ihtiyaglarinin, ozglrliikklerinin  ve yasam kalitelerinin  karsilanip
karsilanmadigini yansitan kisisel bir durumdur (Baloglu ve ark 2019; Coulthard ve ark., 2011).
Iyi olus ile ilgili literatiir incelendiginde daha ¢ok psikolojik ve 6znel iyi olus kavramlari {izerine
odaklanildigin1 gérmek miimkiindiir. Bahsi gegen bu iki kavram daha c¢ok bireylerin daha
kisisel ve 0zel baglamlarda algilanan iyi oluslarini yansitmaktadir (Goodman ve ark., 2017;
Keyes, 1998). Sosyal iyi olus ise bu kavramlardan farklidir. Sosyal iyi olus bireylerin, toplumda
yer alan diger bireylere sosyal katkilarin1 yansitmaktadir (Le Grande ve ark., 2017). Ayni1
zamanda sosyal 1yi olus yasamin sosyal dogasini dikkate almaktadir (Xu ve ark., 2021). Sosyal
dogasindan kasit bireyin tam bir iyilik hali igerisinde olmasidir. Bireyin sosyal agidan tam bir
iyilik halinde olmasinin 6n sart1 ise sosyal yasantisinin da saglikli olmasidir. Sosyal anlamda
etkilestigi cevresindeki diger insanlar, birey ilizerinde olumlu ya da olumsuz bir iyilik haline
neden olmaktadir (Turgut, 2017). Sosyal sayginlik kavrami da sosyal manada bireyin iyi olmast
icin gereken 6nemli bir kavramdir. Tiirk Dil Kurumu Soézliigiine gore sayginlik, “saygi gorme,
degerli, giivenilir olma durumu, itibar, prejtij" olarak tanimlanmaktadir (TDK, 2022). O halde
sosyal sayginligi; bireyin kendisine yliklenmis olan birtakim roller neticesinde
cevresindekilerden itibar gérme ve prestij saglama gibi 6zelliklere sahip hissetmesi durumu
olarak ifade etmek miimkiindiir (Turgut, 2017). Bireyin c¢alisma arkadaslari ayn1 zamanda
meslektaslari ile etkilesimde bulunmasi, is yerinde saygi ve itibar grmesi sosyal sayginlik
kapsamindadir (Coban, 2011). Calisma arkadaglar1 arasinda birlik ve beraberligin olugsmasi ayni
zamanda is ortaminda ¢alisanlar tarafindan olusturulan saglikli iligkilerin is akis dinamiklerine
olumlu bir sekilde yansimasi bireylerin 6rgiit yasaminda sosyal sayginliklarini etkilemektedir.
Orgiitsel anlamda ortak ama¢ ve hedefler neticesinde bir araya gelen bireylerin, grup
icerisindeki her tiirlii devinimden sosyal iyilik hallerinin olumlu ya da olumsuz ydnden
etkilenebilecegi Ongoriilmektedir (Gamble, 2021). Dolayisiyla sosyal sayginlik kavrami
bireylerin sosyal anlamda iyilik halleri tizerinde etkili olmaktadir (Turgut, 2017). Bu yiizden
caligsan bireylerin sadece grup icindeki davranis tarzlar1 degil ayn1 zamanda sosyal sayginlik
olgusunun yiiksek olmas1 da 6rgiitiin stirdiiriilebilirligi agisindan biiyiik 6neme sahiptir.

Sosyal 1yi olma durumu, is doyumu, yasam kalitesi, duygusal disa vurum kavramlart ile iligkili
oldugu kadar psikolojik rahatlik kavramu ile de iliski igerisindedir (Akbulut 2021; Boreham ve
ark., 2016; Tatli ve Yigit, 2021). Literatiir incelendiginde psikolojik rahatlik ile ilgili pek ¢ok
farkli caligmaya rastlanilmis olup kavramin farkli sekillerde tanimlandigi tespit edilmistir
(Goget Tekin, 2014). Psikolojik rahatlik, bireylerin calisma yasamlarinda algiladiklar
kisilerarasi iliskilerdeki endige olarak tanimlamaktadir (Edmondson, 2003). Bireyin herhangi
bir konuda fikrini beyan etmesi, konu ile ilgili soru sormasi ve geri bildirimde bulunmasi, is
yerindeki var olan hatalar1 sdylemesi, yeni bir fikri giindeme getirmesi gibi durumlar sonucunda
olusan diger calisanlarin tepkileri, orgiitte psikolojik rahatlik algisinin = smirlarin
belirlemektedir. Ve bu durum olumlu ya da olumsuz psikolojik rahatlik algisinin olugmasini
saglamaktadir (Yener, 2015). Ayrica Young ve arkadaglar1 (1995) psikolojik rahatlig1 bireyin
kendisi ve yagam kosullarindaki memnuniyet diizeyi olarak ifade etmektedir. Psikolojik rahatlik
olgusu kavraminin literatiirdeki incelenmesinin ardindan ortak bir nokta dikkat ¢ekmektedir.
Kavramin gostergesi ¢aligma alanlarindaki stresin varligidir (Yener, 2015). Hemsirelerde is
yerlerinde stres yaratan etkenler ve bu etkenlerin sonuglariyla ilgili yapilan ¢alismalarda en ¢ok
stres etkenlerinin hem kisilerarasi iligkiler hem de iist yonetimle iliskiler, hasta bakimi, bilgi ve
beceri diizeyi, fiziksel is ¢evresi ile ilgili kosullar, meslektaslar arasinda sosyal destegin
zay1flig1 ve hasta yogunlugu olarak siralamak miimkiindiir (Gorgiili, 1988; Hillhouse ve Adler,
1997). Hemsirelerin stresli ortamda ¢aligmakta olmas1 psikolojik rahatligini olumsuz yonden
etkilemektedir. Ayrica stres gibi orgiitsel anlamda hem hemsgirelerin diger saglik c¢alisanlarini
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ile hem de meslektaslar ile yasadiklar1 catisma, psikolojik rahatlik algisi {izerinde etkili
olmaktadir (Kaya, 2009). Catisma; zitlik, uyusmazlik ya da birtakim miidahaleler sonucu ortaya
cikan, algilanan ve fark edilen uyumsuz davraniglar olarak tanimlanirken hemsirelerin diger
saglik ve idari personele gore yoneticileri ve ¢alisma arkadaslari ile daha fazla ¢catisma yasadigi
ayni zamanda hekimler, hasta veya aileleri, kendileri ve diger meslektaslar ile ¢atismalar
yasadigr ilgili alan yazinda sik¢a vurgulanmaktadir (Akca ve Erigii¢, 2006; Brinket, 2010;
Ozkan, 2008; Robbins, 1988). Hemsirelerin ¢atisma yasamasinin nedenleri ise su sekilde
0zetlemek miimkiindiir; is yiikiindeki agirilik, 6diillendirme sisteminin olmamasi, beklentilerin
karsilanmamasi, kendisini yetki sahibi olarak gorememe, caligma ortami ve ihtiyaglarina bagh
unsurlar. (Y1lmaz ve Oztiirk, 2011). Hem ¢alisma ortaminda yasanilan stresin ve gatismanin
psikolojik rahatlik algisinin olugmasina sebep olmaktadir (Yener, 2015). O halde bireyin
mutluluk ve mutsuzluk duygularini etkileyen faktorler insanin psikolojik a¢idan rahat olmasini
saglamaktadir (Savas, 2019).

Sosyal iyi olma hali ve psikolojik rahatlik olgusu bireyin mutluluk halini ifade etmektedir
(Youssef ve Luthans, 2015). Mutluluk; insanin, yasami boyunca elde etmek isteyecegi en
onemli ve en temel hedef olarak kabul edilmektedir. Bu durumda da isin, bireyin mutlulugu
iizerindeki etkisi gdz ard1 edilemez (Freeman ve Freeman, 2012). Is yerindeki mutluluk ise
bireylerin isyerinde karsilastiklar1 engellerin ve zorluklarin tstesinden gelebilmek igin
kaynaklar1 en iyi sekilde kullanmalar1 olarak tanimlamaktadir (Coetzee ve ark., 2010). Is
yerinde mutluluk baslhig ile ilgili yapilan ¢alismalarda orgiit basarisini olusturan ana giiciin,
mutlu ¢alisanlarda oldugunu gézlemlemek miimkiindiir (Wagner, 2015).

Hemsirelerin meslek hayatini stirdiiriirken meslektaslar1 arasinda kendilerine ytliklenmis roller
neticesinde itibar gorme, kendilerine prestij saglama gibi Ozelliklere sahip hissetmesi ve
psikolojik anlamda kendilerini rahat hissetmeleri ¢alisma yasamlarinda mutluluklarina etkisinin
Oonemini ortaya koymaktadir. Bu kapsamda sosyal sayginlik, psikolojik rahatlik gibi etkenlerin
saglik kurumlarinda galisan hemsirelerin is yerindeki mutluluklarina olan etkisinin incelenmesi
hedeflenmektedir. Calismanin sonuclar1 giiniimiiz hemsirelik meslegini icra edenlerinin is
yerlerindeki mutluluklarin1 anlamak yoniinden literatiire katki saglayacag: diistiniilmektedir.

2. YONTEM
2.1. Arastirmanin Tipi ve Amaci

Bu arastirma hemsirelere uygulanan tanimlayici nitelikte nicel bir ¢alismadir. Hemsireler
saglik bakiminda kilit rol iistlenen saglik ¢alisanlar1 arasinda yer almaktadir. Hemsirelerin is
yerinde mutlu olmalari hem hizmet sunduklar1 hastalar hem de ekip halinde gdrev yaptiklar
diger saglik c¢alisanlar1 arasindaki iletisimi etkileyebilmektedir. Dolayisiyla hemsirelerin is
yerinde mutlu olmalarini etkileyecek unsurlar 6nem arz etmektedir. Bu dogrultuda arastirmanin
amact; hemsirelerde sosyal sayginlik ve psikolojik rahatligin is yerindeki mutluluklarina olan
etkisinin arastirilmasidir.

2.2. Arastirmanin Evreni ve Orneklemi

Arastirma evrenini Saglik Istatistik Yilligmin 2020 yili verilerine gére Saglik Bakanlig
biinyesinde 156.205, Universite hastanesi biinyesinde 35.014, Ozel hastane biinyesinde 36.073
olmak {izere toplam 227.292 hemsire olusturmaktadir. Calismada, evren sayisinin bilindigi
durumlarda yeterli 6rneklem biiyiikliigiiniin belirlenmesinde kullanilan, n0=[ (tx S) /d ]2 , n=
[ n0 / (1+(n0 /N))] formiiliinden faydalanilarak yeterli 6rneklem sayis1 hesaplanmistir (Giirbiiz
ve Sahin, 2018). Formiilde gerekli degerleri yerine koydugumuzda;

n0=[ (1,96 x 0,5) /0,05 ]2 =384,16

135



Conference Book

n=[ 384,16/ (1+(384,16 / 227292))] = 383,5 sayis1 bulunmustur.

Evren sayisinin bilindigi durumda kullanilan formiil ile 384 hemsire arastirmamizin 6rneklem
hacmini olusturdugu tespit edilmistir. Arastirma kapsaminda online anket uygulamasi ile 400
hemsireye ulasilmistir. Orneklem segiminde pek ¢ok yol bulunmakla birlikte galismaya
katilacak olan hemsireler kolayda 6rnekleme yontemiyle belirlenmistir.

2.3. Arastirmada Kullanilan Veri Toplama Araclar

Bu arastirma ig¢in iki farkli bolimden olusan anket formundan yararlanilmistir. Temel
demografik bulgularin yer aldig1 ilk boliim i¢in ilgili literatiir taranarak olusturulan demografik
veri formu yer almaktadir. Bu boliimde katilimcilardan yas, cinsiyet, medeni hal, egitim durumu
gibi demografik bilgiler ile hangi hastanede ¢alistiklarina dair yanitlara ait sorular
bulunmaktadir. ikinci boliimde ise Sosyal Iyi Olma Hali Olgegi’nin sosyal sayginlik alt boyutu,
Psikolojik Rahathigi Olgegi ve Is Yerinde Mutluluk Olgegi yer almaktadir.

Orijinal hali ilk defa ilhan ve arkadaslar1 (2012) tarafindan 43 madde ile gelistirilen Sosyal lyi
Olma Olgegi 2017 yilinda Turgut tarafindan saglik ¢alisanlar igin yeni bir anlatim bigimi
kazandirilarak gecerlik ve giivenirlik calismasi yapilmistir. 5°li Likert tipi 6lcek modeli
kullanilarak olusturulmustur. Ayrica bu 6l¢ek 32 maddeden ve 4 alt boyuttan olusmaktadir. Bu
boyutlar su sekilde siralanmaktadir: Sosyal Kabul, Gliven Duyma, Sosyal Sayginlik ve Sosyal
Etki’dir. Arastirmada ise 5 sorudan olusan “Sosyal Sayginlik” alt boyutundan yararlanilmistir.
Olgegin Cronbach Alpha giivenirlik katsayis1 0,96 oldugu belirtilmistir. Edmondson (1999)
tarafindan c¢alisanlarin ig yagamlarinda algilamis olduklari bireylerarast endiseyi dlgmek tizere
gelistirilmis olan Psikolojik Rahatlik Algist Olgegi’nin Tiirkge gegerlik ve giivenirlik
caligmasini Yener 2015 yilinda gergeklestirilmistir. 5°1i likert tipi bir derecelendirmeye sahiptir.
7 maddeden olusna 6lcek Hosgorii ve Insiyatif alt boyutlar1 olmak iizere iki boyuta sahiptir.
Ayrica Psikolojik Rahatlik Algist Olgegi’nin Cronbach Alpha giivenirlik katsayisi ise 0,81
oldugu belirtilmistir. Is Yerinde Mutluluk Olgegi’ni 2018 y1linda Salas-Vallina ve Alegre Vidal
tarafindan gelistirilmistir. Ol¢egin Tiirkge formunun gegerlilik ve giivenilirlik calismasini ise
Bilginoglu ve Yozgat (2020) tarafindan yapilmistir. Olgegin Ise Angaje Olma, Is Tatmini ve
Orgiite Baglilik olmak iizere ii¢ alt boyutu bulunmaktadir. I¢ tutarliligini i¢in yapilan Cronbach
Alpha degeri 0,92 oldugu belirtilmistir.

2.4. Arastirma Verilerinin Toplanmasi ve Degerlendirilmesi

Calismada ihtiya¢ duyulan veriler kesitsel olarak belli bir aralikta toplanmaistir. Veriler yiiz yiize
anket ve online anket yontemi ile Mart-Haziran 2022’de tarihleri arasinda goniilliik esasina gére
elde edilmistir. Arastirma verilerinin istatistiksel analizi i¢in SPSS 21.0 paket programindan
yararlanilmigtir. Ayrica verilerin analizi yapilmadan 6nce normal dagilima uyup uymadigi test
edilmistir. Carpiklik ve basiklik degerleri +1,5 ve -1,5 degerleri arasinda oldugu verilerin

normal dagilima uydugu tespit edilmistir. Dolayisiyla parametrik testlerden yararlanilmistir
(Aminu ve Shariff, 2014).

2.5. Arastirma Etigi

Arastirmada kullanilacak Sosyal Iyi Olma Hali Olgegi, Psikolojik Rahatligi Olgegi ve Is
Yerinde Mutluluk Olgegi sahiplerinden mail yoluyla irtibata gegcilerek gerekli izin almmustir.
Arastirmanin KTO Karatay Universitesi Klinik Arastirmalar Etik Kurulundan etik kurul izni
alimmustir. Ayrica katilimeilar Bilgilendirilmis Olur Formu ile calisma hakkinda bilgilendirme
yapilip daha sonra rizalar1 alinarak ilgili anketi doldurmalar istenmistir.

2.6. Arastirmanin Simirhklar:
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Arastirmaya katilan hemsirelerin  bir kisminin g¢esitli nedenlerle sorular1 igtenlikle
cevaplandirmamis olmalar1 olasiligi arastirmanin sinirliligi olarak diisiiniilmekte olup arastirma
kapsaminda ele aliman degiskenler i¢in ilgili alan yazinda daha once hemsireler iizerinde
yapilmis herhangi bir ¢aligmaya rastlanilmamis olmasi bulgularin tartisilmasinda siirliliklara
neden olacaktir.

3. BULGULAR

Arastirmaya katilan bireylerin, %64,5’1 kadin ve %35,5°1 erkektir. Medeni durumlarina gore
%63,5’1 evli, %36,5’1 bekardir. Egitim durumlarma gore, %9,3’i lise, %13,8’1 6n lisans,
%58,3°1 lisans, %18,8’1 lisansiistii diizeyinde egitim almistir. Katilimeilarin %60,8°1 devlet
hastanelerinde, %31,5’1 iiniversite hastanelerinde, %7,8’1 6zel hastanede gorev yapmaktadir.
Katilimcilar 21 — 56 yas arasinda olup 33,69+8,29 yas ortalamasina sahiptir. Mesleki deneyim
ortalamasi ise 11,5+8.56’dur.

Tablo 1. Olgek alt boyutlarinin korelasyon analizi ve giivenilirlik degerleri

1 2 3 4 5 6

1. Sosyal Sayginhk | 0,720*

2. ise Angaje Olma | 0,599** | 0,747*

3. is Tatmini 0,497**|0,612** | 0,759*

4. Orgiite Baghhik | 0,603** | 0,627** | 0,714** | 0,917*

5. Hosgorii 0,265** | 0,295** | 0,294** | 0,348** | 0,648*

6. Inisiyatif 0,609** | 0,569** | 0,569** | 0,648** | 0,423** | 0,769*

* Cronbach Alpha Degerleri

** Korelasyonlar 0.01 diizeyinde anlamhdir (2-tailed).

Olgek alt boyutlarmim birbirleriyle iliskisini belirlemek icin korelasyon analizinden
faydalanilmistir. Yapilan analiz sonucunda sosyal sayginlik ve inisiyatif ile ise angaje olma
arasinda orta diizeyde hosgorii alt boyutu ile ise angaje olma arasinda zayif diizeyde pozitif
yonde bir iliskinin oldugu tespit edilmistir. Sosyal sayginlik ve inisiyatif ile ig tatmini arasinda
orta diizeyde hosgorii alt boyutu ile is tatmini arasinda zayif diizeyde pozitif yonde bir iliskinin
oldugu tespit edilmistir. Sosyal sayginlik ve inisiyatif ile orgiite baglilik arasinda orta diizeyde
hosgori alt boyutu ile orgiite baglilik arasinda zayif diizeyde pozitif yonde bir iligskinin oldugu
tespit edilmistir. Ayrica kullanilan 6l¢eklerin giivenilirliklerini test etmek i¢in Cronbach Alpha
degerlerinden yararlanilmistir. Sosyal sayginligin 0,720, psikolojik rahatligin 0,773, is yerinde
mutluluk 6l¢eginin 0,903 oldugu ve odlgeklerin giivenilir diizeyde oldugu tespit edilmistir.
Ayrica hosgorii alt boyutunun 0,648, inisiyatif alt boyutunun 0,769, ise angaje olma alt
boyutunun 0,747, is tatmini alt boyutunun 0,759, 6rgiite baghlik alt boyutunun 0,917 oldugu
tespit edilmistir.

Tablo 2. Sosyal sayginhgin, hosgoriiniin ve inisiyatifin ise angaje olmaya etkisi

Regresyon Model Ozeti

Bagimli Degisken | Bagimsiz Degisken
B SH. |t p R2 F p
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Sabit 0,830 0,186 | 4,460 | 0,000

Sosyal Sayginlik [ 0,475]0,057| 8,371 (0,000
Ise Angaje Olma 0,424 198,844 0,000
Hosgori 0,064]0,042(1,503(0,134

Inisiyatif 0,294]0,050 | 5,839 | 0,000

Sosyal sayginlik, hosgorii ve inisiyatif de§iskenleri kullanilarak ise angaje olma bagimli
degiskenini yordamak amaciyla ¢oklu dogrusal regresyon analizi yapilmistir. Analiz sonucunda
anlaml bir regresyon modeli, F=98,84; p=0,000<0,001, ve bagimli degiskendeki varyansin
%42’sini (R?agjusted = 0,424) bagimsiz degiskenler tarafindan agiklandigi tespit edilmistir. Bu
sonuca gore sosyal sayginligin olumlu ve anlamli bir sekilde yordadigi tespit edilmistir (3=
0,40; t=8,371; p=0,000<0,001). Inisiyatifin olumlu ve anlaml1 olarak yordadig: tespit edilmistir
(B= 0,30; t=5,839; p=0,000<0,001). Hosgoriinlin ise anlamli bir sekilde yordamadig: tespit
edilmistir (8= 0,06; t=1,503; p=0,134>0,05).

y=0,830 + 0,475*Sosyal sayginlik + 0,064*Hosgorii + 0,294*Insiyatif

Tablo 3. Sosyal sayginhgin, hosgoriiniin ve inisiyatifin is tatminine etkisi

Regresyon Model Ozeti
Bagimli Degisken | Bagimsiz Degisken
B SH. |t p R2 F p
Sabit -0,0360,207]-0,173 | 0,863

Sosyal Sayginlik 0,157 10,06312,489 (0,013
Is Tatmini 0,495 131,577 (0,000
Hosgori -0,004 0,047 -0,095 (0,925

Inisiyatif 0,744 10,056 | 13,299 | 0,000

Sosyal sayginlik, hosgorii ve inisiyatif degiskenleri kullanilarak is tatmini bagimli degiskenini
yordamak amaciyla ¢oklu dogrusal regresyon analizi yapilmistir. Analiz sonucunda anlamli bir
regresyon modeli, F=131,58; p=0,000<0,001, ve bagimli degiskendeki varyansin %50’sini
(R2agjusted = 0,495) bagimsiz degiskenler tarafindan aciklandig: tespit edilmistir. Bu sonuca gore
sosyal saygmligin olumlu ve anlaml bir sekilde yordadig: tespit edilmistir (B= 0,11; t=2,489;
p=0,013<0,05). Inisiyatifin olumlu ve anlamli olarak yordadigi tespit edilmistir (B= 0,64;
t=13,299; p=0,000<0,001). Hosgoriiniin ise anlamli bir sekilde yordamadig1 tespit edilmistir
(3=-0,004; t=0,095; p=0,925>0,05).

y=-0,036 + 0,157*Sosyal Sayginlik — 0,004*Hosgorii + 0,744*Insiyatif

Tablo 4. Sosyal sayginhgin, hosgoriiniin ve inisiyatifin érgiite baghhga etkisi

Regresyon Model Ozeti

Bagimli Degisken | Bagimsiz Degisken
B SH. |t p R2 F p

Orgiite Baglilik | Sabit -1,054 10,237 -4,44710,000 | 0,492 | 129,670 | 0,000
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Sosyal Saygmlik 0,530 |[0,072]|7,334 (0,000

Hosgori 0,119 10,054 2,214 (0,027

Inisiyatif 0,550 | 0,064 8,571 |0,000

Sosyal sayginlik, hosgorii ve inisiyatif degiskenleri kullanilarak oOrgiite baglilik bagimli
degiskenini yordamak amaciyla ¢oklu dogrusal regresyon analizi yapilmistir. Analiz sonucunda
anlaml bir regresyon modeli, F=129,67; p=0,000<0,001, ve bagimli degiskendeki varyansin
%49 unu (RZdjusted = 0,492) bagimsiz degiskenler tarafindan aciklandig: tespit edilmistir. Bu
sonuca gore sosyal sayginligin olumlu ve anlamli bir sekilde yordadigi tespit edilmistir (3=
0,33; t=7,334; p=0,000<0,001). Inisiyatifin olumlu ve anlaml1 olarak yordadig: tespit edilmistir
(B=0,41; t=8,571; p=0,000<0,001). Hosgoriiniin de olumlu ve anlamh olarak yordadig: tespit
edilmistir (8= 0,087; t=2,214; p=0,027<0,05).

y=-1,054 + 0,530*Sosyal Saygilik + 0,119*Hosgorii + 0,550*Insiyatif
4. SONUC, TARTISMA VE ONERILER

Saglik hizmetlerinin sunumu konusunda aktif rol oynayan hemsirelerin, sosyal sayginlik ve
psikolojik rahatlik gibi etkenlerin, is yerlerindeki mutluluklarina olan etkisini degerlendirmek
iizere bu caligma gergeklestirilmistir. Arastirma kapsaminda 400 hemsire bulunmaktadir.
Arastirmaya katilan 400 hemsireden, %64,5’1 kadin ve %63,5°1 evlidir. %58,3’1 lisans egitim
diizeyine sahip olan katilimcilarin %60,8’1 devlet hastanelerinde gorev yaptig1 tespit edilmistir.
Ayrica katilimeilar 21-56 yas arasinda olup 33,69+8,29 yas ortalamasina sahiptir. Mesleki
deneyim ortalamasi ise 11,5+8.56°dr.

Sekil 1. Arastirmada kullanilan 6l¢ekler ve alt boyutlari

= Olgek alt boyutlarmin birbirleriyle iliskisini belirlemek iizere yapilan korelasyon
analizinde sosyal sayginlik ve inisiyatif ile ise angaje olma arasinda orta diizeyde
hosgorii alt boyutu ile ise angaje olma arasinda zay1f diizeyde pozitif yonde bir
iligkinin oldugu tespit edilmistir. Sosyal sayginlik ve inisiyatif ile 1§ tatmini arasinda
orta diizeyde hosgorii alt boyutu ile is tatmini arasinda zayif diizeyde pozitif yonde bir
iligkinin oldugu tespit edilmistir. Sosyal sayginlik ve inisiyatif ile orgiite baglilik
arasinda orta diizeyde hosgori alt boyutu ile orgiite baglilik arasinda zayif diizeyde
pozitif yonde bir iliskinin oldugu tespit edilmistir.

= Arastirmada sosyal sayginlik, hosgorii ve inisiyatif degiskenleri kullanilarak ise angaje
olma bagiml degiskenini yordamak amaciyla ¢coklu dogrusal regresyon analizi
yapilmustir. Analiz sonucuna gore ise angaje olma, sosyal sayginligi ve inisiyatifi
olumlu ve anlamli olarak yordadig: tespit edilirken hosgoriiniin ise anlamli bir sekilde
yordamadig tespit edilmistir.

= Arastirmada sosyal sayginlik, hosgorii ve inisiyatif degiskenleri kullanilarak is tatmini
bagimli degiskenini yordamak amaciyla ¢coklu dogrusal regresyon analizi yapilmistir.
Analiz sonucunda is tatmini, sosyal sayginlig1 ve inisiyatifi olumlu ve anlamli olarak
yordadig: tespit edilirken hosgoriiniin ise anlamli bir sekilde yordamadig: tespit
edilmistir.

= Arastirmada sosyal sayginlik, hosgorii ve inisiyatif degiskenleri kullanilarak orgiite
baglilik bagimli degiskenini yordamak amaciyla ¢oklu dogrusal regresyon analizi
yapilmustir. Analiz sonucunda orgiite baglilik, sosyal sayginlig1 ve inisiyatifi olumlu
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ve anlamli olarak yordadigi ve hosgoriiniin de olumlu ve anlamli olarak yordadig:
tespit edilmistir.

Elde edilen bu sonuglara bagli olarak ilgili alan yazin incelendiginde benzer birtakim sonuglara
ulagilmistir. Bireyin i¢inde bulundugu psikolojik, ekonomik, sosyolojik ve siyasal yapiya bagl
olarak degisen bir olgu olan mutluluk, sadece psikolojik anlamda sagliginin iyi olmasina degil,
sosyal ve mesleki anlamda da basar1 saglamasina da katki saglayan bir etkendir (Alus ve
Selgukkaya, 2015; Tasdibi Unlii, 2019). Russell (2016) mutlu olmanin sartini; bireyin
cevresindekilerden, c¢evresindekilerinde o bireyden hosnut olmasi ile saglanabilecegini
belirtmistir. Diener ve Seligman (2002), arastirmasinda sosyal anlamda iliski diizeyleri yliksek
olan bireylerin mutluluk diizeyleri hem nitelik hem de nicelik bakimindan daha iyi oldugunu
sOylemektedirler. Ayrica Cakici1 (2015)’da bireyin mutlu olmasmin sosyal ¢evresiyle etkili
olacagma vurgu yapmistir. Asict ve Ikiz (2015)’de bireyin mutluluk diizeyinin artmasi igin
sosyal yasamda da basarili olmasi1 gerektiginin altin1 ¢izmektedir. Arastirmanin sonucuna gore
sosyal sayginlik ile is yerinde mutluluk 6lgeginin alt boyutlar1 olan ise angaje olma, is tatmini
ve Orgiite baglilik arasinda pozitif yonlii bir iligki tespit edilmistir. Dolayisiyla hemsirelerin
sosyal sayginlik diizeyleri arttik¢a is yerlerinde mutlu olma diizeylerinin de artacagindan s6z
edilebilir. Tasdibi Unlii (2019)’niin calismasinda da mutluluk ile sosyal iyi olma arasinda
pozitif bir iligki bulunmaktadir. Boreham ve arkadaslar1 (2016) arastirmalarinda bireyin is
hayatinin sosyal iyi olma diizeyi iizerinde etkili olacagini vurgulamislardir. Arastirmamiz ile
paralel olarak Tatli’nin 2020 yilinda gerceklestirmis oldugu “Hastane Calisanlarinin Sosyal Iyi
Olma Halinin Is ve Yasam Doyumu Uzerine Etkisi” isimli tez calismasinda sosyal saygmligin
ig tatmini tizerinde anlamli bir etkisi oldugu sonucuna ulagsmistir. Yang (2008)’1n
aragtirmasinda bireyin sosyal yasamindaki konumunun mutlulugunda belirleyici oldugu
sonucuna ulagmasi yapmis oldugumuz arastirma ile benzerlik gostermektedir. Arastirmadan
elde edilen bir diger sonuca gore psikolojik rahatlik algisi 6lgegi alt boyutlar1 olan hosgorii ve
inisiyatifin, ig yerinde mutluluk 6l¢eginin alt boyutlar1 olan ise angaje olma, is tatmini ve drgiite
baglilik arasinda pozitif yonde bir iligskinin oldugudur.

Hemgsirelerin gelecek is hayatlarinda da mutlu bireyler olmalarinin avantajlarini yasamalarini
saglayacak ve igyerlerinde karsilasacaklar1 engeller karsisinda olumlu duygu durumlari ile bu
engeller ile bas etmelerini kolaylastirabilecek iki unsur; psikolojik rahatliklari ve sosyal
sayginliklaridir. Bireyin is yasaminda ekip arkadaslar ig¢inde kendini degerlendirme sekli
olarak ifade edilen sosyal sayginlik diizeyinin artmasini saglamak amaciyla hastane icerisinde
miimkiin oldugunca katilimci bir yonetim yapisini desteklemek hem saglik yoneticilerinin igini
kolaylastiracak hem de ¢aglik calisanlarinin is tatminin artirarak mutluluk diizeylerinde olumlu
bir etki yaratacaktir. Oyle ki hastanelerde mutlu hemsirelerin bulunmasi hem fiziksel hem de
psikolojik olarak daha saglikli bir yonetimin olmazsa olmazidir. Ayrica mutlu hemsirelerin
artmasi hasta bakim kalitesinin artmasina da olanak saglayacaktir. Sonug olarak hemsirelerin is
yasamindaki mutlulugunun psikolojik rahatlik algisina ve sosyal sayginlik diizeylerine bagl
olarak sekillendigi diisiiniilmektedir.
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Abstract

Several procedures are used for the reduction of destructive impact of corrosion. Among them,
the most important is the use of corrosion inhibitors. Many types of effective organic inhibitors
are used to prevent the corrosion. However, most of these organic inhibitors are expensive,
toxic and have negative impact of the environment. So there existed a need to identify such
inhibitors which are non-toxic, cheap and shows good inhibition efficiency at low
concentration. In this view, drugs constitute a potential class of corrosion inhibitors due to the
presence of heteroatoms in their structure and their green nature. Even though many researches
have been conducted to show the usability of drugs as corrosion inhibitors, the usage of the
expired drugs as corrosion inhibitors is limited. Expired drugs result in negative impact on
human health and environment; thereby the use of expired drugs as corrosion inhibitors leads
to the effective waste management and reduces the economic losses.

The aim of this work is to show the corrosion inhibitor ability of drug by theoretical analysis.
Nifuroxazide molecule selected for study is well known and often used anti-diarrhoeal drug. In
this study DFT (density functional theory) Becke’s three parameter functional with the Lee,
Yang, and Parr correlation functional (B3LYP) basis set have been applied with Orca 4.2.1 and
Avogadro 1.2.0n software for the theoretical analysis of nebivolol molecule as corrosion
inhibitors. Theoretical calculations showed that the nifuroxazide molecule play a major role on
corrosion inhibition.

Keywords: Theoretical calculation, corrosion inhibitor, drug, DFT method
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Abstract

Corrosion is an important worldwide problem because of the economical and industrial damage.
Several procedures are used for the reduction of destructive impact of corrosion. Among them,
the most important is the use of corrosion inhibitors. Inhibition ability of many organic
compounds have been extensively studied but most of the compounds that have been tested of
being used as inhibitor are either toxic in nature or very expensive. Drugs constitute one of the
potential classes of inhibitors due to their natural origin, relatively cheap, and non-toxic
characteristics. In recent years, corrosion studies with quantum mechanical methods have been
the subject of many researches. Before experimental studies, many approaches and models have
been developed for the purpose of providing theoretical ideas and the quantum mechanical
methods are one of them. Such studies are seen as an important step in the monitoring, testing
of experimental methods, and even in the verification of experimental methods.

The objective of this work is to theoretical study the corrosion inhibitive action of diltiazem
drug by the help of theoretical analysis. Diltiazem molecule selected for study is in a class of
calcium-channel blockers drugs and is used to treat high blood pressure and to control angina.
In this study DFT (density functional theory) Becke’s three parameter functional with the Lee,
Yang, and Parr correlation functional (B3LYP) basis set have been applied with Orca 4.2.1 and
Avogadro 1.2.0n software for the theoretical analysis of diltiazem molecule as corrosion
inhibitors.

Keywords: Theoretical calculation, corrosion inhibitor, drug, DFT method
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Ampute Futbolcularda Kinezyofobi Diizeyinin Farkh Degiskenler Acisindan
Incelenmesi

Ahmet Kurtoglu!

'Bandirma Onyedi Eyliil Universitesi, Spor Bilimleri Fakiiltesi,

Antrenorliik Egitimi Boliimii,

Amac: Bu calismada, ampute futbolcularin kinezyofobi diizeylerinin farkli degiskenler
acisindan incelenmesi amaclanmastir.

Yontem: Arastirma nitel veri toplama tekniklerinden betimsel yontem ile siirdiiriilmiistiir.
Arastirmaya 2021-2022 yili futbol sezonunun ikinci yarisinda miisabik olan yaslar1 16-39
arasinda degisen 75 ampute futbolcu katilmistir. Katilimeilarin demografik bilgileri
belirlendikten sonra, Yilmaz ve ark. tarafindan gegerlik ve giivenilirlik ¢alismalar1 yapilan
‘Tampa Kinezyofobi’ anketi kullanilmistir. Istatistiksel islemler SPSS paket program 25 ile
yapilmigtir. Veriler normal dagildigindan ikili gruplarda Bagimsiz Orneklem T Testi, ikiden
fazla grup karsilastirmalari i¢in ANOVA testi yapilmistir. Calismada anlamlilik diizeyi 0.05
olarak belirlenmistir.

Bulgular: Yapilan istatistiksel analizler sonucunda; sonradan ampute olan katilimcilarin
kinesyofobi degeri (n=42), dogustan ampute olan katilimcilara (n=33) gore daha yiiksek
bulunmustur (p=0.000). Bekar (n=51) olan katilimcilarin, evlilere (n=24) gore kinezyofobi
diizeyi daha yiiksek bulunmus fakat istatistiksel olarak anlamli farklilik bulunmamustir
(p>0.05). Katilimcilarin egitim durumu artik¢a kinezyofobi degeri artmistir. Fakat anlamli
diizeyde bir farklilik tespit edilmemistir (p>0.05). Katilimcilarin spor yaslari bakimindan
bakildiginda; 5-9 yil aras1 ampute futbol oynayanlarin kinezyofobi diizeyleri 1-4 yil ve 10 ve
tizeri ampute futbol oynamis bireylerden daha fazla bulunmustur (p=007).

Sonu¢: Ampute futbolcularin kinezyofobi diizeyleri farkli degiskenler acisindan degisim
gostermektedir. Ampute bireylere yonelik rehabilitasyon ¢alismalarinda arastirmamiz
sonuglariin kullanilmasi 6nerilmektedir.

1.Giris

Viicudun hangi bolimii olursa olsun herhangi bir yaralanmaya maruz kalindiginda agn
yaralanma sonrasi hareketi kisitlar, hatta iyilesmenin sonrasinda bile hareket korkusu
olusturabilir. Kisinin agr1 algis1 yasam kalitesini olumsuz etkiler. Son donemlerde bel agrisinda
hastalarin siirekli hissettigi agrinin klinik bulgularla aciklanamadigi, hastaligin altinda yatan
fiziksel, algisal, sosyal ve davranigsal etkilenimden kaynaklandig: bilinmektedir. Bel agrisinda
olusan 6ziir, biyopsikososyal model ile daha iy1, anlagilmaktadir (Pincus vd., 2002; Nachemson,
1992).
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Kinezyofobi olarak adlandirilan hareket etme korkusu, kronik bel agrili hastalarda, agrinin
stirekliligine yol acan, aktiviteleri sinirlandiran bir faktdr olarak son yillarda aragtirmacilarin
odaklandig1 bir konudur (Ozmen vd, 2016). Kronik vakalarda agr1 siddeti ve agriya kognitif
yanit fonksiyonel bozukluklar ile beraber olusur. Agrili durumda verilen kognitif yanitlar korku
kacinma modelini olusturur (Vincent vd., 2011).

Giliniimiizde, kinezyofobi fenomeni, daha genis bir etki yelpazesine sahiptir ve basit bir agr1
korkusu olarak agiklanamaz. Yorgunluk veya bitkinlik ile ilgili fizyolojik belirtilerin korkusu
veya daha kapsamli olarak, fiziksel veya mental rahatsizligin korkusu olarak ortaya ¢ikabilir.
Motor aktivitenin biyolojik belirleyicileri géz Oniine alindiginda, motor pasiflik, bireyin
bireysel motor potansiyeli ve gereksinimleri arasinda bir uyumsuzluk olarak sayilabilir. Bu ayni
zamanda kinezyofobinin de bir semptomudur. Buna karsilik, motor potansiyelinin bu igsel
baskis1 kesinlikle sosyal etki ile sekillenir. Genel olarak, tiim korku davranislari tehlikeye karsi
giiven duygusuna dayanir (Kinapik vd., 2011).

Bu nedenle ampute futbolcularda kinezyofobi diizeyinin belirlenmesi, rehabilitasyon
stireclerinin daha etkin degerlendirilmesini saglar. Bu baglamda arastirmamizin amaci, ampute
bireylerin kinesyofobi diizeylerinin belirli degiskenler agisindan belirlemektir.

2.Yontem

1. Arastirmanin Modeli

Arastirmada nitel veri toplama yontemlerinden betimsel yontem kullanilmistir (Keppel, 1991).
2.Evren ve Orneklem

Arastirma orneklemini belirlemek i¢in yapilan Gii¢ analizinde tip I hata (o) 0.05, gii¢ (1-B) 0.80
oldugunda arastirmaya en az 80 katilimcinin katilmasi gerektigi tespit edilmistir. Arastirma
orneklemini Tiirkiye Ampute Futbol Siiper Ligi ve 1. Liginde oynayan 75 ampute futbolcu
katilmistir.

3.Verilerin Toplanmasi
1 Kisisel Bilgi Formu

Genel demografik bilgiler (yas, cinsiyet) disinda, medeni durum ve egitim durumu kisisel bilgi
formunda yer almaktadir. Istisnasiz arastirmaya katilan her katilimciya uygulanmustir.

2.Tampa Kinezyofobi Olcegi

TOK muskuloskeletal agr1 igin gelistirilmis, Tiirkce gecerlilik ve giivenilirligi yapilmis olan 17
soruluk bir ankettir (Swinkels-MeeWisse vd., 2003; Y1lmaz vd., 2011). Olgekte her soru igin 4
puanlik  Likert puanlama sistemi (1=Kesinlikle katilmiyorum, 2=Katiliyorum,
3=Katilmiyorum, 4=Tamamen katiliyorum) kullanilmaktadir. Anket sonucunda kisi verdigi
cevaplara gore 17-68 arasinda total bir skor almaktadir. Olgekte kisinin aldig1 puanin yiiksek
olusu kinezyofobisinin de yliksek oldugunu gostermektedir (Y1lmaz vd., 2011). Calismamizda
kisilerin verdikleri yanitlar dogrultusunda toplam puan kaydedildi.

3.Verilerin Analizi

Arastirmaya katilan ampute futbolculardan elde edilen veriler SPSS-25 paket program ile analiz
edilmistir. Verilerin normal dagildig: tespit edilmistir. Bu nedenle iki gruplu karsilastirmalar
icin bagimsiz 6rneklemler i¢in T-Testi ikiden fazla gruplar i¢in ANOVA testi uygulanmustir.

4.Bulgular
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Tablo 1. Katihmcilarin Kinezyofobi Diizeylerinin Farklhi Degiskenlere Gore
Karsilastirilmasi

Degisken Grup N [ XxX£SS |t p
Evli 29 | 38.45
. +6.19
g'jfjr?]' ~.968 | 0.336
Bekar 63 | 40.01
+6.65
Dogustan | 33 | 35.60
Ampute +6.32
Amputasyon - 0.000%
Tarihi 5429 | ™
arii Sonradan | 42 | 4259
Ampute +4.82
Tlkokul 6 36.66
+5.16
Kinezyofobi Ortaokul 11| 37.72
Diizeyi Esiti +7.15
Dﬁ‘ranr;u 841 | 0.325
Lise 36 | 40.19
+6.98
Lisans 22 | 40.09
+5.68
1-4 Yil 17 | 39.23
+7.08
5-9 Y1l 28 | 42.32 -
Spor Yas1 4343 5.283 | .007
10+ Y1l 30 | 39.52
+6.51

Tablo 1 karsilastirildiginda sonradan ampute olan bireylerin kinezyofobi diizeyleri daha yiiksek
bulunmustur (p<0.05). Orta seviyede ampute futbol oynamis katilimcilarin kinezyofobi
diizeylerinin daha yiliksek oldugu tespit edilmistir (p<0.05). Bazi degiskenler ortalama
diizeyinde farklilagsa da gruplar arasinda anlamli farklilik tespit edilmemistir (p>0.05).

4.Sonug

Ampute futbolcularin kinezyofobi diizeyleri farkli degiskenler acisindan incelendiginde bazi
gruplarin kinezyofobi diizeyleri yiiksek bulunmustur. Normalde bir agri semptomu olarak
ortaya c¢ikan kinezyofobi, fiziksel ve mental korkularin da bir sonucu oldugu diisiiniildiigiinde
ampute bireylerin saglikli bir viicut algisi olusturmalari i¢in kinezyofobi sebebeplerinin
belirlenmesi ve buna yonelik ¢6ziim Onerilerinin sunulmasi dnerilmektedir.
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Abstract

In recent years, many approaches and models have been developed in corrosion studies in order
to draw conclusions about the effects of changes in the molecular structure of organic molecules
on corrosion inhibition and to give theoretical ideas before experimental studies. Such studies
are seen as an important step in the monitoring, testing of experimental methods, and even in
the verification of experimental methods. Inhibition ability of many organic compounds have
been extensively studied but most of the compounds that have been tested of being used as
inhibitor are either toxic in nature or very expensive. Drugs constitute one of the potential
classes of inhibitors due to their natural origin, relatively cheap, and non-toxic characteristics.
The objective of this work is to show the corrosion inhibition behaviour of a drug by the help
of theoretical analysis. B-histine molecule selected for study is a widely used FDA approved
drug with proven efficacy for balance disorders or to alleviate vertigo symptoms. In this study
DFT (density functional theory) Becke’s three parameter functional with the Lee, Yang, and
Parr correlation functional (B3LYP) basis set have been applied with Orca 4.2.1 and Avogadro
1.2.0n software for the theoretical analysis of B-histine molecule as corrosion inhibitors. With
theoretical calculations molecule’s HOMO (highest occupied molecular orbital) energy and
LUMO (lowest unoccupied molecular orbital) energy has been determined and these results
used for determine the theoretical corrosion inhibitor descriptions like energy gap (AE),
ionization energy (I), electron affinity (A), electronegativity (), chemical potential (),
hardness (1)), softness (o), fraction of electrons (AN), donation & back donation (Er). Also,
molecules ESP (electrostatic surface potential) investigated. Theoretical calculations showed
that the B-histine molecule play a major role on corrosion inhibition.

Keywords: Theoretical calculation, corrosion inhibition, drug, DFT method
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Abstract

Corrosion is a natural process that leads to the deterioration and weakening of materials through
electrochemical interactions with its environment. The resulting economic costs of damage due
to corrosion are high. Thus, the study of how to prevent corrosion and invest in the development
of new techniques to help to decrease its effects are important topics. Several methods have
been used to control the corrosion of metals, one of the most important being the use of
inhibitors. A large number of organic compounds were studied as corrosion inhibitor;
unfortunately, most of the organic inhibitors used for these purposes are very expensive and
hazardous to both human and the environment. Recently, researchers have paid attention to the
development of eco-friendly and cheap inhibitors for the prevention corrosion. Drugs constitute
one of the potential classes of inhibitors due to their natural origin, relatively cheap, and non-
toxic characteristics.

The aim of this work is to show the corrosion inhibitor ability of drug active ingredient by
theoretical analysis. Cefaclor molecule selected for study is in a class of antibiotics drugs and
is used to treat certain infections. In this study DFT (density functional theory) Becke’s three
parameter functional with the Lee, Yang, and Parr correlation functional (B3LYP) basis set
have been applied with Orca 4.2.1 and Avogadro 1.2.0n software for the theoretical analysis of
nebivolol molecule as corrosion inhibitors. Theoretical calculations showed that the cefaclor
molecule play a potential activity role as corrosion inhibitor.

Keywords: Theoretical calculation, corrosion inhibitor, drug active ingredient, DFT
method
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Abstract

As a result of some industrial and natural processes, corrosion reactions occur on metals that
are widely used in many industries, which lead to large-scale economic and industrial losses.
One of the most important measures that can be taken to prevent corrosion and minimize losses
is the use of corrosion inhibitors. A large number of organic compounds were studied as
corrosion inhibitors, unfortunately most of the organic inhibitors used are very expensive and
health hazards. In recent years, scientists have focused on very useful theoretical studies known
as quantum chemical methods before experimental studies to develop environmentally friendly
and inexpensive corrosion inhibitors. Calculated optimized structure, electronic properties and
many other results give us an easy way to find accurate solution which molecule act as a
corrosion inhibitor when treat to the molecule with quantum chemical approach.

The aim of this study is to show the corrosion inhibitor ability of 2,4,6-Tri(2-pyridyl)-1,3,5-
triazine molecule by theoretical analysis. For this purpose, DFT (density functional theory)
Becke’s three parameter functional with the Lee, Yang, and Parr correlation functional
(B3LYP) basis set have been applied with Orca 4.2.1 and Avogadro 1.2. Theoretical
calculations showed that the 2,4,6-tri(2-pyridyl)-1,3,5-triazine molecule can be successfully
used as a corrosion inhibitor.

Keywords: Theoretical calculation, corrosion inhibitor, 2,4,6-tri(2-pyridyl)-1,3,5-triazine,
DFT method

152



Conference Book

SAGLIK CALISANLARINDA ORGUTSEL VATANDASLIK DAVRANISI ILE ISE
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Ozet

Toplumsal refahin saglanmasinda en 6nemli bilesenlerinden biri de saglik hizmetleridir. Saglik
calisanlar1 da saglik hizmetlerinin olmazsa olmaz bir parcasidir. Bu kapsamda saglik
caligsanlarinin kurumlarina ve islerine baglilig1 ve orgiitsel vatandaslik davranisi sergilemeleri
hem kurum hemde saglik hizmetinin kalitesi acisindan onem arz etmektedir. Bu sebeple
calisgmamizda saglik c¢alisanlarinin Orgiitsel vatandaslik davranist ve ise bagliliklarinin
degerlendirilmesi amaclamistir. Arastirmanin evreninin Konya ilinde ¢alisan 13.716 saglik
calisam1 olusturmaktadir. Nicel bir arastirma olarak planlanmistir. Ornek biiyiikliigii, ise 412
saglik calisanindan olugsmaktadir ve veriler online anket teknigini ile toplanmistir. Uygulanan
anket 3 boliimden olusmaktadir. {1k béliimde demografik veriler toplanmis olup ikinci béliimde
Podsakoff ve arkadaglari (1990) tarafindan gelistirilen ve Bitmis ve arkadaslar1 (2014)
tarafindan Tiirkgeye uyarlanan 24 maddeden olusan orgiitsel vatandaslik 6l¢egi yer almaktadir.
Ugiincii béliimde ise Schaufeli ve arkadaslar1 (2002) tarafindan gelistirilen ve Eryilmaz ve
Dogan (2014) tarafindan Tiirkgeye uyarlanan 17 maddeden olusan Utrecht ise baglilik 6lgegi
uygulanmistir. Calismada kullanilan 6lgeklerin Cronbach’s Alpha degerleri sirasi ile orgiitsel
vatandaslik Olgeginin 0,747, Utrecht ise baglilik 6lcegi 0,924°dir. Calismaya katilan saglik
caligsanlarint %60,7’si kadin olup %72,6’s1 evlidir. Yas olarak incelendiginde %53,2’si 36-50
yas aralifina sahiptir. Saglik calisanlarinin orgiitsel vatandaglik davranisi ve ise baglhiliklar
cinsiyet ve medeni duruma gore farklilik gostermemektedir. Orgiitsel vatandaslik davranisi ile
meslek ve calisma siiresi agisindan fark tespit edilmemistir. Ancak ise baglilik agisindan yas,
meslek ve galisma stiresi degiskenlerine gore fark mevcuttur. Yas arttikca ise baglilik 6lgegi
puan ortalamalar1 da artmaktadir. Yardimei saglik personeli meslek grubunda ise baglilik puani
en yiiksek iken uzman doktor grubunda ise ise baglilik puani en diisiik olarak tespit edilmistir.
25 yil ve Ustii galigma siiresine sahip olan saglik ¢alisanlarinin ise baglilik puanlari en yiiksek
olan grubu olusturmaktadir. Gelir durumu ve egitim diizeyi degiskenler acisindan bakildiginda
hem Orgiitsel vatandaglik davramisi hem de ise baglilik puanlar arasinda farklilik
bulunmaktadir. Gelir diizeyi yiikseldik¢e hem ise baglilik puanlari hem de drgiitsel vatandaslik
davranis1 puanlar diismektedir. Egitim diizeyi diistiik¢e ise baglilik puanlar1 artmaktadir.
Orgiitsel vatandaslik puanlari ise gruplar arasinda farklilik gostermekle beraber genel olarak
egitim diizeyi distiikge arttig1 ifade edilebilir. Sonu¢ olarak calismaya katilan saglik
caligsanlarinin orglitsel vatandaslik davranisi ile ise baglilik arasinda pozitif yonlii, orta diizeyde
ve anlami bir iligki oldugu tespit edilmistir. Saglik calisanlarinin ise bagliliklari arttik¢a orgiitsel
vatandaglik davranislar artti1 sdylenebilir.
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Anahtar Kelimeler: Orgiitsel Vatandaslik Davranisi, Ise baglilik, Saglik
Abstract

One of the most important components in ensuring social welfare is health services. Health
workers are also an indispensable part of health services. In this context, it is important for
health professionals to be committed to their institutions and jobs and to exhibit organizational
citizenship behavior both in terms of the quality of the institution and the health service. For
this reason, our study aimed to evaluate the organizational citizenship behavior and work
commitment of health workers. The population of the research consists of 13,716 health
workers working in Konya. It was planned as a quantitative study. The sample size consists of
412 healthcare workers and the data were collected using the online questionnaire technique.
The applied questionnaire consists of 3 parts. In the first part, demographic data were collected,
and in the second part, there is the organizational citizenship scale consisting of 24 items, which
was developed by Podsakoff et al. (1990) and adapted into Turkish by Bitmis et al. (2014). In
the third part, the 17-item Utrecht work engagement scale developed by Schaufeli et al. (2002)
and adapted into Turkish by Eryilmaz and Dogan (2014) was applied. The Cronbach's Alpha
values of the scales used in the study are 0.747 for the organizational citizenship scale and 0.924
for the Utrecht work engagement scale, respectively. Of the health workers participating in the
study, 60.7% are women and 72.6% are married. When examined in terms of age, 53.2% of
them have the age range of 36-50. Organizational citizenship behavior and work commitment
of health workers do not differ according to gender and marital status. There was no difference
between organizational citizenship behavior and occupation and working time. However, there
is a difference in terms of work commitment according to age, occupation and working time
variables. As the age increases, the mean scores of the work engagement scale also increase.
While the job engagement score was the highest in the auxiliary health personnel occupational
group, the job engagement score was the lowest in the specialist doctor group. Health workers
who have worked for 25 years or more constitute the group with the highest job engagement
scores. When the income status and education level are examined in terms of variables, there is
a difference between both organizational citizenship behavior and job engagement scores. As
the income level rises, both the job engagement scores and the organizational citizenship
behavior scores decrease. As the level of education decreases, job engagement scores increase.
Although organizational citizenship scores differ between groups, it can be stated that they
generally increase as the level of education decreases. As a result, it has been determined that
there is a positive, moderate and meaningful relationship between organizational citizenship
behavior and work commitment of health workers participating in the study. It can be said that
organizational citizenship behaviors of health workers increase as their commitment to work
increases.

Keywords: Organizational Citizenship Behavior, Work Commitment, Health

154



Conference Book
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Abstract

The spontaneous developments experienced in health sector in the 215 century are signs brought
by the evolving trends of technology. The incorporation of technology such as cloud computing,
edge computing with special reference to blockchain technology have immensely impacted and
improved data, information and overall record management system in health sector. A
blockchain is a digital ledger of records maintained by computer networks in such a way that
minimizes malicious acts. Blockchain technology makes it difficult or almost impossible to
change, cheat or hack the system. The technology enhances a secure way for individuals or
establishments to deal directly with each other without the intermediary of a third party.
Blockchain technology allows the movement of data in real-time without exposing the channel
to forgery, malice or theft. This paper is a context review of blockchain technology and its
essentials in the health sector. The paper discussed the applications and benefits of blockchain
technology as related to health system. In order to gather relevant information for the purpose
of the paper, questionnaires were drafted and given to respondents using online Google form
questionnaire instrument. Responses were collated and subjected to reliability analysis.
Conclusively, recommendations were made.

Keywords: Blockchain, Technology, Tool, Health industry, 21% Century.
INTRODUCTION

A Blockchain consist of shared or distributed data database used for maintaining a growing
transaction list, called blocks. Blockchain has the potential mechanism to store and distribute
data that ensures effective data privacy, integrity and security in health sector. The emergence
of Blockchain technology (BCT) in the last couple of years has clearly added a number of
impacts in the health industry. Blockchain can aid streamline business processes and
transactional applications by establishing the accountability, trust and transparency. According
to Lee & Pilkington, (2017); Yli-Huumo et al. (2016); Yaeger et al. (2019), new blockchain
applications are daily surfacing. Although the initial application of blockchain was in financial
industry never the less, healthcare has its benefits in finance and has leverage some of its
applications from the early works. The application of blockchain in health services have
radically improved patient care as it has offers patients and care givers the ability to secure
healthcare information and share patients’ identity across numerous platforms.
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RELATED LITERATURE

According to Gaggioli (2018), blockchain technology is a distributed technology for peer-to-
peer (P2P) digital data transactions that may be privately or publicly distributed to users thereby
allowing different sort of data to be stored in a verifiable and reliable way. Smart Contracts
(2019), opines that blockchain is a legally binding policy that consists of customizable set of
rules where different parties agree that their interaction will be in the form of decentralized
automation. Blockchain technology has given rise to so many applications in areas such as
financial services (Treleaven, et al., 2017), and healthcare (Macrinici, et al., 2018). Michael, et
al. (2018), explain that blockchain technology offers transparency and eradicates the need for
third-party intermediaries or administrators. Furthermore, Yang, et al. (2019), emphasized that
blockchain uses cryptography and consensus mechanism to verify the legitimacy of a
transaction in an unreliable and trustless environment. Mendling, et al. (2018), explain further
that data is stored and registered with the use of cryptographic signatures and consensus
algorithms as key enablers. In summary, Kuo, et al. (2019), inferred that the major aim for using
the blockchain in health industry is its capability of preserving data.

Blockchain Technology applications in Healthcare system

Blockchain technology is redefining data management in healthcare sectors. This is as a result
of its abilities and adaptability to segment, share and secure medical data and services in an
unprecedented way. The list of blockchain healthcare applications include:

1.Data Security

The technology behind blockchain has capable infrastructure to adequately privatize and secure
patients health data. This technology has unprecedented security benefits as records are
distributed across the network which does not require any central administrator.

2.Medical Data Management

Healthcare sector is drawing more and more data including patient medical records, clinical
trials and complex billing. In line with the goal of blockchain, it has the capacity to privately
secure and comprehensively track patient health records hence care providers have immediate
access to their patients’ complete medical history.

3.Drug Development

Blockchain facilitates the development of new drug as it ensures the spontaneous accessibility
of patients’ results. It also enable drug developers to securely run clinical trials and share
medical samples.

4 Clinical trials

Blockchain improves the accountability and transparency of every steps involved in the report
process of clinical trials. The use of blockchain ensures the reliability of clinical trials by
keeping track and time-stamping at each phase of the trial.

Benefits of Blockchain Technology

The major benefit of blockchain in health sector is data interoperability which ensures that
information are concurrently exchanged and used by two or more system. Other benefits
include:

1.Increased efficiency and speed
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Transaction are made faster and more efficiently by streamlining the traditional paper processes
which are usually prone to human error and time-consuming with blockchain. Blockchain also
eliminating the need to exchange paper as documentation can be stored with transaction details.

2.Greater transparency

Without blockchain, each organization has to keep a separate database. Blockchain uses a
distributed ledger thereby enabling all data and transactions to be identically recorded in
multiple locations. This helps to eliminates malicious activities and also gives every member
of staff the equity to view the entire transaction history.

3.Enhanced security

Blockchain helps prevent fraud as it creates record that cannot be altered and is encrypted end-
to-end. Privacy issues can also be addressed as information is stored across networks of
computers against a single server making it hard for hackers to view data.

4.Instant traceability

Blockchain creates an audit trail that records the provenance of an asset at every step which can
serve as futuristic proof. Blockchain also ensures that customers have direct access to shared
data about provenance.

5.Automation

Transactions can be automated with smart contracts using blockchain technology. This
increases the speed and level of process efficiency. Smart contracts also reduce reliance on third
parties as well as human intervention.

MATERIALS AND METHODS

This paper adopted the survey approach in order ensure that the data collected from the response
of respondents using online Google form questionnaire instrument are carefully collated and
analyzed. To ensure accurate reliability index, the drafted copies of questionnaire were
appropriately subjected to Cronbach’s alpha reliability analysis. The result of 0.79 gave a good
reliability index of the instrument. The entire exercise took place within the space of two weeks.

RESULTS AND DISCUSSION

The chat analysis in Fig. 1 indicates that majority of the respondents agree that Blockchain is
a decentralized distributed database of immutable records. It gathered that blockchain is a
digital based ledger. The technology is secure and can be trusted because it allows for an open
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source approach.
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The responses in Fig. 2 clearly show that a high number of respondents submitted that
Blockchain ensures fast and secure transactions. The result suggested that the technology
behind blockchain is aimed at improving work efficiency. It also protects and allows Real-time
audit of all transactions.

Fig. 3 indicates from the responses that most of the respondents affirm that the approach behind
Blockchain technology is a trusted innovation. The respondents also concur that the technology
deploys an open source approach. The result depicts that blockchain technology is secured and
compatible with most business applications due to its open-source nature.
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From the chat analysis in Fig. 4, a substantial amount of the respondents denote that the content
of the series of blocks in Blockchain technology are made up of a list of records. It also added
that the numerous blocks are linked together thereby forming what is referred to as Blockchain.
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Pictorial representation in Fig. 5 shows that a large number of the respondents agree with the
statement that the data stored in a block do not allow for change. The result infers that the
modification process is somehow stressful and complex because the user has to erase the
information from allr  elated blocks.

CONCLUSION

In this paper, we have discussed blockchain technology and its essentials in healthcare sector
and the various applications in healthcare industry. It was discussed that blockchain allows for
the time-stamping of health records to ensure that no one tampers with such after becoming part
of the distributor ledger. It therefore suffix to say that blockchain technology is rapidly gaining
significant attention from not only individuals but also establishments of all sorts. Blockchain
technology has the potentials to reshape healthcare industry and hopefully increase the quality
of healthcare services at a lower cost.

RECOMMENDATION/ FUTURE RESEARCH

This paper have provided the conceptual framework of blockchain technology and its essentials
in the health industry. The paper therefore suggest that future researchers should further review
the aspect of security and performance in blockchain as related to health industry. Other aspects
like technology integration, data protection are also recommended for future research works.
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Abstract

A stroke is a serious, life-threatening condition that occurs when the blood supply to a part of
the brain is cut off. A stroke is a medical emergency and urgent treatment is essential. The
earlier a stroke is treated, the less damage is likely to occur. One of the methods that can lead
to faster treatment is timely and accurate prediction and diagnosis. This article uses Logistic
Regression (LR) algorithm and Binary Integer Programming-Data Envelopment Analysis (BIP-
DEA) model to diagnose and predict the occurrence of stroke in Iran and examines 23
symptoms and signs leading to stroke. The study population consisted of 5,411 patients, which
decreased to 2,100 patients using the Cochran formula. 2100 samples divided into 6 sub-
samples of different sizes. To simplify the methods used, we introduced two algorithms and in
each sub-sample, the influence of risk factors on the occurrence of a stroke was examined. The
classification table of each algorithm showed that the BIP-DEA model had more reliable results
than the LR for the small data size. After executing each algorithm step by step, 8 and 5 effective
risk factors were identified as causing stroke by the BIP-DEA and LR algorithms. Finally,
predictive models using the important risk factors were proposed. This study showed that the
BIP-DEA model is a simple, fast and accurate prediction tool and can be used as an alternative
tool to the LR algorithm when the sample size is small.

Keywords Prediction, BIP-DEA Model, Logistic Regression algorithm, Risk Factor, Stroke
Risk.
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Wear Analysis of Four Different Single-File Reciprocating Instruments before and after
several
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Abstract

Background: The aim of this study is to assess the surface alterations of four reciprocating
instruments before and after the shaping of four resin-simulated root canals.

Materials and methods: The following four different reciprocating instruments are selected:
10 Reciproc Blue (RB25), 10 WaveOne Gold (WOG), 10 EdgeOne Fire (EOF) and 10 recently
introduced instruments OneRECI (OR), for a total of 40 new instruments. Before root canal
shaping, each instrument is mounted on a stub in a standardized position and observed using a
scanning electron microscope (SEM) to detect any surface alteration, such as microfractures,
metal defects, deformations, blunt and disruption of cutting edges, debris, pitting and tip
flattening. Micrographs are acquired at the level of the tip, 4 mm, 8 mm and 12 mm from it.
After that, each instrument is used in four simulated resin root canals. SEM observation was
repeated after the simulated clinical use to assess the wear resistance of the instruments.

Results: Surface alterations are registered before and after instrumentation and statistical
analysis is performed using a Chi-Square test to verify homogeneity of defects distribution and
GLM to evaluate the differences of RMS at baseline and after use for both groups (a level 0.05).
Before simulated clinical uses, no alterations are found except for three cases of EOF with metal
strips in correspondence to the tip, disruption of the cutting edge of WOG and oily spotting on
two different OR.

Conclusions: After simulated clinical use, EOF shows a statistically significant difference in
terms of spiral distortion and flattening of the cutting edges. The OR shows the highest presence
of debris despite the ultrasonic cleaning procedures. No instrument fractures are observed. EOF
should be discarded after four clinical uses and carefully inspected after each insertion into root
canals. Moreover, tough attention should be paid during disinfection and cleaning procedures
after instrumentation considering the copious debris detected in each instrument, particularly in
OR.

Keywords: endodontics; nickel-titanium rotary instruments; reciprocation; root canal
treatment; scanning electron microscopy; wear analysis
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How different treatments influence Dermal Matrix: a Cytotoxicity Analysis.
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Abstract

Aim: The aim of the present study was to compare the direct and indirect cytotoxicity of a
porcine dried acellular dermal matrix (PDADM) versus a porcine hydrated acellular dermal
matrix (PHADM) in vitro. Both are used for periodontal and peri-implant soft tissue
regeneration.

Materials and methods: Two standard direct cytotoxicity tests—namely, the Trypan exclusion
method (TEM) and the reagent WST-1 test (4-3-[4-iodophenyl]-2-[4-nitrophenyl]-2H-[5-
tetrazolio]-1,3- benzol-desulphonated)—were performed using human primary mesenchymal
stem cells (HPMSCs) seeded directly onto a PDADM and PHADM after seven days. Two
standard indirect cytotoxicity tests—namely, lactate dehydrogenase (LTT) and MTT (3-[4,5-
dimethyl-2-thiazolyl]-2,5-diphenyl-  2H-tetrazoliumbromide)—were  performed  using
HPMSCs cultivated in eluates from the matrices incubated for 0.16 h (10 min), 1 h, and 24 h in
a serum-free cell culture medium.

Results: The WST and the TEM tests revealed significantly lower direct cytotoxicity values of
HPMSCs on the PHADM compared with the PDADM. The indirect cytotoxicity levels were
low for both the PHADM and PDADM, peaking in short-term eluates and decreasing with
longer incubation times. However, they were lower for the PHADM with a statistically
significant difference (p < 0.005).

Conclusions: The results of the current study demonstrated a different biologic behaviour
between the PHADM and the PDADM, with the hydrated form showing a lower direct and
indirect cytotoxicity.

Keywords: cytotoxicity; cytocompatibility; acellular matrices; porcine dermal matrices; pre-
hydrated matrix; dried form matrix.
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Laser microgrooved vs. machined healing abutment disconnection/reconnection: a
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Abstract

Background: Repeated removal and replacement of healing abutments result in frequent
injuries to the soft tissues.

Purpose: The purpose of this study was to evaluate the effect of disconnection/reconnection of
laser microgrooved vs. machined healing and prosthetic abutments on clinical periodontal
parameters, marginal bone levels, and proinflammatory cytokine levels around dental implants.

Materials and methods: Twenty-four patients each received 2 implants with one-stage
protocol in a split-mouth design on the same jaw. In each patient, one healing and prosthetic
abutments with a laser microgrooved surface (LMS group) and one healing and prosthetic
abutments with machined surface (MS group) were used. Four months following implant
placement (TO0), the healing abutments were disconnnected and reconnected three times to carry
out the impression procedures and metal framework try-in. Four weeks later (T1), definitive
prosthetic abutments were installated with screw-retained crowns. Modified plaque index
(mP1), modified gingival index (mGl) bleeding on probing (BOP), and probing depth (PD) were
recorded at TO and T1. At the same time points, samples for immunological analyses were taken
from the sulcus around each implant. Peri-implant crevicular fluid (PICF) samples were
analyzed for interleukin-1beta (IL-1p), interleukin-6 (IL-6), and tumor necrosis factor (TNF)-a
levels using the ELISA Kit.

Results: At TO and T1, mPI and mGI showed no statistical difference between the two groups,
while higher PD and BoP values were noted for the MS group (P < 0.05). The mean PICF
volume and mean concentrations of IL-1p3, IL-6, and (TNF)-a in the LMS group were
statistically less than those in the MS group (P < 0.05). In addition, comparison of IL-6 and IL-
13 mean concentrations at TO and T1 in the MS group showed a statistically significant increase
(p < 0.05) over time, which was not noted for the LMS.

Conclusions: Disconnection/reconnection of healing and prosthetic abutments with a laser-
microgrooved surface resulted in less inflammatory molecular response compared with
conventional machined ones.

Keywords: Abutments; Cytokines; Inflammation; Peri-implant crevicular fluid.
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An Update on Nickel-Titanium Rotary Instruments in Endodontics: Mechanical
Characteristics, Testing and Future Perspective-An Overview.
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Abstract

Background: Since the introduction of Nickel-Titanium alloy as the material of choice for the
manufacturing of endodontic rotary instruments, the success rate of the root canal therapies has
been significantly increased. This success mainly arises from the properties of the Nickel-
Titanium alloy: the biocompatibility, the superelasticity and the shape memory effect.

Materials and methods: Those characteristics have led to a reduction in time of endodontic
treatments, a simplification of instrumentation procedures and an increase of predictability and
effectiveness of endodontic treatments. Nevertheless, the intracanal separation of Nickel-
Titanium rotary instruments is still a major concern of endodontists, with a consequent possible
reduction in the outcome rate. As thoroughly demonstrated, the two main causes of intracanal
separation of endodontic instruments are the cyclic fatigue and the torsional loads.

Results: As results, in order to reduce the percentage of intracanal separation research and
manufacturers have been focused on the parameters that directly or indirectly influence
mechanical properties of endodontic rotary instruments.

Conclusions: This review describes the current state of the art regarding the Nickel-Titanium
alloy in endodontics, the mechanical behavior of endodontic rotary instruments and the relative
stresses acting on them during intracanal instrumentation, highlighting the limitation of the
current literature.

Keywords: Nickel-Titanium alloy; endodontic rotary instruments; endodontics; root canal
treatment.
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UZMAN VE TiCARi CHAKHCHOUKHA'NIN PiSiIRME SURECI, DUYUSAL
KALITESI VE BESIN DEGERLERI

COOKING PROCESS, SENSORY QUALITY AND NUTRITIONAL VALUES OF
ARTISANAL AND COMMERCIAL CHAKHCHOUKHA
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Ozet

Bu calismada, makarnalik bugday ve gliitensiz unun endiistriyel ve ev yapimi
chakhchoukha'sinin mutfak kalitesi, pisirme sirasinda yag ilavesinin bu kaliteye etkisi
incelenmistir.

Bu amaca ulagsmak i¢in, mutfak kalitesini karakterize ettigimiz 7 endiistriyel chakhchoukha
numunesi ve 4 iiretilmis ev yapimi chakhchoukha numunesi topladik. 2 ¢esit yag kullandik:
aycicek yagi, bitkisel margarin. Mutfak kalitesinin degerlendirilen parametreleri sunlardir:
pisirme siiresi, sisme, sertlik, yapiskanlik ve pisme kaybi.

Makarnalik bugday irmiginden yapilan zanaatkar chakhchoukha'nin verimi, gliitensiz undan
yapilan zanaatkar chakhchoukha'dan daha diisiiktiir.

Chakhchoukha kalitesi ¢alismasi, ev yapimi chakhchoukha'nin endiistriyel chakhchoukha'ya
kiyasla asir1 pismeye karsi en biiyiik dirence sahip oldugunu ortaya koymaktadir. Ote yandan
ev yapimi lrlinlerden ¢ok endiistriyel iriinlerde sisme goriilmektedir. Ayrica endiistriyel
iirlinlerde ev yapimu iiriinlere gore daha fazla pisirme kaybi goriilmektedir.

Yagin chakhchoukha'nin mutfak kalitesi lizerindeki etkisi ile ilgili olarak, eklenen yag
miktarindaki artigla chakhchoukha'nin optimal pisirme siiresi azalir. Ayrica, yagin
chakhchoukha sismesi iizerinde olumsuz bir etkisi vardir. Duyusal sonuglar, yagin yapiskanlik
ile negatif iliskili oldugunu gostermektedir. Ancak sertlik ve pisirme kaybi ile 6nemli dlciide
iliskili degildir.

Bu nedenle, zanaatkar ~ chakhchoukha'nin =~ mutfak  &zellikleri, endiistriyel
chakhchoukha'ninkinden agikca daha yiiksektir. Pisirme sirasinda eklenen yagin chakhchoukha
sismesi lizerindeki olumsuz etkisine ragmen, bu maddenin eklenmesi ev yapimi ve endiistriyel
chakhchoukha'nin mutfak kalitesinde iyilestirici bir rol oynar.
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Anahtar kelimeler: chakhchoukha, verim, yag, mutfak kalitesi, pisirme siiresi, sisme, sertlik,
yapiskan, pisirme kaybi.

Abstract

In the present work, we studied the culinary quality of industrial and homemade chakhchoukha
of durum wheat and gluten free flour, the effect of the fat addition during cooking on this
quality.

To achieve this objective, we collected 7 samples of industrial chakhchoukha and 4
manufactured samples of homemade chakhchoukha on which we characterized their culinary
quality. We used 2 fat types: sunflower oil, vegetable margarine. The evaluated parameters of
the culinary quality are: cooking time, swelling, firmness, sticky and cooking loss. The yields
of artisanal chakhchoukha made from durum wheat semolina are lower than artisanal
chakhchoukha made from gluten-free flour.

The study of chakhchoukha quality reveals that the homemade chakhchoukha has the greatest
resistance to the overcooking compared to the industrial chakhchoukha. On the other hand,
swelling appears at the industrial products rather than the homemade products. In addition,
cooking loss is more observed at the industrial products than at the homemade products.

Concerning the influence of the fat on the culinary quality of chakhchoukha, the optimal
cooking time of chakhchoukha decreases with the increase in the amount of added fat. Also,
the fat has a negative impact on the chakhchoukha swelling. The sensory results show that the
fat is negatively correlated with sticky. But, it is not significantly correlated with firmness and
cooking loss.

Therefore, the culinary properties of the artisanal chakhchoukha are clearly higher than those
of the industrial chakhchoukha. In spite of the negative impact of the added fat during cooking
on the chakhchoukha swelling, the addition of this substance plays an improving role in culinary
quality of the homemade and industrial chakhchoukha.

Keywords: chakhchoukha, the yield, fat, culinary quality, cooking time, swelling, firmness,
sticky, cooking loss

1. INTRODUCTION

In Algeria, cereals are the staple food of households (Harrag and Boulfred 2019). According to
Adel et al. (2015): an Algerian eats a pasta-based dish once a week. Dry pasta is a big part of
our culinary traditions and we note that the production and consumption of this indigenous pasta
is a very old habit in almost the whole country (Kezih et al., 2014). Indeed, home-prepared
pasta dishes are constituent elements of national identity that are important to safeguard and
enhance (Cheriet, 2017). The Algerian food culture brings together a great diversity of these
preparations. And that each of them has an anchorage, a particular color and flavor, and above
all an ancestral manufacturing process, considered an art (well mastered on a domestic scale)
rather than a science (Brahimi2014; Chemache et al ., 2018; Baouali et al., 2020).

Algeria is distinguished by a vast culinary heritage, we cite for example: vermicelli-type pasta
recipes, called rechta which represents a preparation of filiform fresh pasta served in the manner
of couscous by covering them with a meat stew after steaming them. Still in Algeria, there are
also graniform pastes called berkoukés which is literally translated as lead. This pasta, which is
made of fine semolina and water (or tchichafrick: cracked wheat), has the shape of small balls
the size of a pea, obtained by rolling the moistened semolina in the manner which we make the
couscous. And finally one of the "star" products of our regions is chakhchoukha (from the
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Berber chaoui, chakhchoukha, which means "to crumble”), it is essentially a festive dish
consisting of crumbled semolina dough, however, differences in shape exist from one region to
another and from one manufacturer to another (Kezih et al., 2014; Serventi 2014; Chandra and
Jain 2017; Zaroual et al., 2019).

Chakhchoukha (from the Berber chaoui, chakhchekh = crumble) is essentially a festive dish
consisting of crumbled semolina dough, however there are differences in shape from one region
to another and from one manufacturer to another. In recent years, the traditionally prepared
product (ethnic) has begun to be consumed less than the profile of the industrial product. This
can be explained by the gradual decline of traditional practices due to the complexity of the
stages of preparation and lack of know-how.

1.1. Problematic and objective

Despite the progress made on an industrial scale, reproducing the quality of traditional pasta
(Guezlane and Senator 1985. Guezlane et al., 1986; Doukani 2015) in general and that of
chakhchoukha in a special way remains a challenge for producers. industrial. Thus, the tendency
to consume industrial varieties is often accompanied by their disqualification compared to
traditional products. Take the example of couscous where the work of Mezroua, (2011) and
Zairi (2016) attest that the culinary properties of the artisanal product are clearly superior to
those of industrial couscous.

Despite the large number of research works that have made it possible to better valorize the
different Algerian local products, few scientific and technical works have discussed the
manufacturing process and the different characteristics of chakhchoukha.

To this end, our contribution through this work is part of a preliminary study, the objective of
which is to study the differences between industrial and traditional chakhchoukha on the one
hand, and to assess the quality of chakhchoukha. produced by different industrial processes on
the other hand.

2. MATERIALS AND METHODS

2.1. Sampling

The study material consists of 11 batches of chakhchukha distributed as follows

1) Four (04) artisanal lots (thin and medium):

Two (02) based on durum wheat semolina

Two (02) made from gluten-free flour

2) Seven (07) batches of industrial type available on the market in the eastern region of Algeria
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Figure 1: medium artisanal Figure 2: thin artisanal chakhchukha.
chakhchukha.

2.2. Yield determination:

The yield of the traditional chakhchukha process is determined by weighing the pre-cooked dry
chakhchukha (thin, medium) using a technical scale.

R = [mass of dry precooked chakhchukha x 100] / [mass of coarse and fine semolina used].
A: Yield. 169
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Figure 3: Mass of durum wheat semolina, gluten-free flour and dry precooked chakhchoukha
(thin and medium artisanal chakhchukha)

2.3. Cooking times:

A stopwatch is used to determine the cooking time, the latter is counted from the appearance of
water vapor on the surface of the chakhchoukha according to the study carried out by
MEZROUA (2011).

Cooking times can be categorized into:

A. Minimum time: is determined visually, when the flow of steam appears on the surface of
the chakhchoukha then during the first cooking.

B. Optimum time: is counted by adding the cooking times (first and second or even third
cooking).

C. Overcooking time (maximum): It is counted by adding the cooking times (third and fourth
cooking).

2.4. Swelling index

The swelling provides information on the water absorption capacity of cooked pasta. A sample
of 100 = 0.01 g of dry chakhchoukha is poured into a 200 ml graduated cylinder containing 50
ml of water. The test tube is clogged. 10 successive reversals are carried out so as to properly
hydrate all the particles. 50 ml of water are added to bring down the particles that have stuck
along the wall. The test tube sealed and placed in a vertical position in a water bath at a
temperature of 95°C, then the volume of the chakhchoukha is noted after 5, 10, 15, 20, 25, 30,
35, 40, 45, 50, 55 and 60 min (Mezroua 2011). The swelling (S) is determined according to the
relationship: The swelling of the dough during cooking Sl is calculated by the difference
between the weight of the dough before and after cooking).

SI (%) =100 x (fV - iV) / iV fV:

fV: final volume

iV: initial volume

2.5. Effect of the doses of fat on the optimal cooking time

To show the influence of fat on the cooking time, we used the doses of 2 ml, 4 ml, 6 ml, 8 ml
for sunflower oil and the quantities of 2 g, 4 g, 6 g, and 8g for vegetable margarine and butter,
for 100g of dry chakhchoukha. The cooking of the chakhchoukha was carried out with steam
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in a couscoussier and the addition of the fat is made after the second hydration and before the
second cooking.

3. RESULTS AND DISCUSSION
3.1. Yield determination:

The yield of the artisanal process, expressed in grams of dry chakhchoukha/100 g of semolina,
increases according to the swelling of the chakhchukha. It is 56.9% for the fine chakhchukha
and 59.8% for medium chakhchukha. The yield of chakhchukha for 100 g of gluten-free flour
is 94.5% for fine chakhchukha and 84% for medium chakhchukha.
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Figure 4: Yield of artisanal chakhchoukha

3.2. Cooking time

For each variety of chakhchoukha, we carried out 4 firings in order to confirm the time
necessary to have the texture appreciated by the tasters.

In all the industrial varieties the optimum time is represented by the time of the first and second
cooking. Except for the gluten-free variety where we need only one cooking for 4 min because
at the second, and third or fourth cooking the dough becomes sticky

Table 1

Comparison of the averages of the optimal time and the overcooking time of artisanal
chakhchoukha.

Table 2

Comparison of the averages of the optimal time and the overcooking time of industrial varieties
of chakhchoukha.

3.3. Swelling index

Artisanal chakhchoukha made from durum wheat semolina have a higher water absorption
capacity than artisanal chakhchoukha made from gluten-free flour. For the industrial varieties
we noticed that the Samples: 001, 002 and 005 have a higher swelling index than the rest of
the samples. The difference in the swelling of the shakhchukha between the different samples
may be due to the composition of the raw material, Sasaki et al. (2002) noted that the swelling
capacity of wheat starch is negatively correlated with amylose content.

Table 3
Swelling index of artisanal chakhchukha during cooking
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type Echantillon v FV SI (%)

(A) thin

100g 240g 58
chakhchukha

durum wheat semolina

(b) medium chakhchukha. | 100g | 235g | 57

(a) thin chakhchukha 100g 1929 47

gluten free flour
(b) medium chakhchukha. | 100g | 171g | 41

Table 4
Swelling index of industrial chakhchukha during cooking

échantillon v FV Sl (%)
Sample 001 100g 280g 64
Sample 002 100g | 250g | 60
Sample 003 100g 170g 40
Sample 004 100g | 190g | 47
Sample 005 100g 260g 60
Sample 006 100g | 195g | 48

Sample 007 (gluten free flour) 100g 171g 41

3.4. Effect of the doses of fat on the optimal cooking time

The results made it possible to determine the intensity of the following characters: shiny,
smooth and oily according to the doses of added fat. We find that the intensity of these three
characteristics (shiny, smooth and oily) increase with the increase in the dose of added fat.
Moreover, we do not notice any differences between the effect of different fats (oil, vegetable
margarine, butter) on chakhchoukha with regard to the characters previously considered.

The sensory analyzes carried out through the preference test show that the tasters preferred the
shakhchoukha treated with doses of 6 ml / 100 g and 8 ml / 100 g for sunflower oil, and 6 g /
100 g and 8 g/ 100 g for margarine vegetable and butter respectively.

The optimal cooking time of chakhchoukha is clearly influenced by the addition of fat, it
decreases significantly with the increase in the dose of added fat. The decrease in the optimal
cooking time with the use of fat may be due to the properties of fatty substances, including heat
transfer, which accelerates the gelatinization of starch and consequently the cooking of
chakhchoukha (Namoune et al. (2004).

4. CONCLUSION AND RECOMMENDATIONS

172



Conference Book

Further research seems necessary to complete the results of the present study.In-depth physico-
chemical studies remain interesting to determine the differences in the nutritional value that
could exist between the different types of chakhchoukha (industrial and artisanal)
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INSAN GIDALARINDA DOGAL ANTIOKSIDANLARIN iLGi
INTEREST OF NATURAL ANTIOXIDANTS IN HUMAN FOOD
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Ozet

"Antioksidanlar" terimi altinda, gidalarimizda veya belirli bitkilerde dogal olarak bulunan ve
viicut hiicrelerini serbest radikallerin etkisinden korumaya yardimci olma gibi ortak etkiye
sahip olan belirli vitaminleri, eser elementleri, belirli mikro besinleri gruplandiriyoruz. . Serbest
radikaller, viicudumuzun normal isleyisi sirasinda hiicrelerimizde dogal olarak {iretilen
molekiillerdir ancak bu tiretim kirlilik, tiitiin veya glinesten gelen UV 1sinlar1 gibi dis etkenlerin
etkisiyle artar. Asir1 serbest radikaller, hiicrelerin erken yaslanmasina ve bazi hastaliklarin
gelismesine yol acabilir. Kansere karsi tedavi edici veya Onleyici amaglarla kullanilan
antioksidanlarca zengin bitki ve besinlere iligkin bilgileri belirlemek; Dogu Cezayir'deki iki
willayada 39 bitki uzmani ile Subat-Nisan doneminde etnobotanik bir arastirma yapildi.
Arastirmamizin araci, cevaplari hazirlanmis ve etnobotanik indeksleri hesaplanmis soru listesi
iceren bir formdur. Sonuglar Ephedra, Moringa, Zerdegal, Costus ve Nigella'nin oldukg¢a énemli
bir Sadakat Indeksine sahip oldugunu ve kanser tedavisinde kullanildigini gdstermektedir.
Verilerin islenmesi ayrica aciliga karsi savasmak icin kullanilan birkag bitkinin envanterini
cikarmamiza da izin verdi, kirmizi biber ve karabiber popiilerlik indeksi (RPL) 0,76 gibi yiiksek
bir puan ald1 ve bu nedenle daha ¢ok kullanilan iki irtin.

Anahtar Kelimeler: antioksidanlar, kanser, etnobotanik indeksler, gida, bitkiler
Abstract

We group under the term "antioxidants™ certain vitamins, trace elements, certain micronutrients
present naturally in our food or in certain plants and which have the common effect of helping
to protect the cells of the body from the effect of free radicals. . Free radicals are molecules
produced naturally in our cells during the normal functioning of the body, but this production
is increased under the effect of external factors such as pollution, tobacco or UV rays from the
sun. An excess of free radicals can lead to premature aging of cells and the development of
certain diseases. To identify information on plants and foods rich in antioxidants used for
curative or preventive purposes against cancer; an ethnobotanical survey was conducted during
the period from February to April with 39 herbalists across two willayas in eastern Algeria. The
tool of our investigation is a form with a list of questions with prepared answers and
ethnobotanical indexes have been calculated. The results show that Ephedra, Moringa,
Turmeric, Costus and Nigella have a highly significant Fidelity Index and are used for the
treatment of cancers.
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The processing of the data also allowed us to inventory several plants used to fight against
rancidity the popularity index (RPL) of red pepper and black pepper obtained the high score of
0.76 and are therefore the two products more used.

Keywords: antioxidants, cancer, ethnobotanical index, food, plants
1. INTRODUCTION

In recent years, there has been an increase in knowledge of nutritional science, in fact several
studies have been carried out to identify the specific compounds contained in our foods and
which can be the source of beneficial or even preventive effects for our health against certain
diseases including cancers (Floegel and al 2011, Fadili and al 2017)

The secondary metabolites of plants are often incriminated such as antioxidants the
development of various degenerative pathologies associated with oxidative stress.

These antioxidants are rich in polyphenols (Bento and al 2020), these contain several thousand
molecules, whose natural properties are of interest to the food and pharmaceutical industries.
Indeed, these molecules exert a major effect on the organoleptic characteristics of the products.
In addition, due to their antiseptic, antibacterial and antifungal properties (Del Bo and al 2019
,El ouali and al 2013) , they can have an impact on the preservation of products, in particular
cosmetics, food or pharmaceuticals, the state of preservation of which must be as perfect as
possible throughout their shelf life cycle.( Di lorenzo and al 2021).

2 MATERIEL ET METHODES

The aim of our work is to collect information on plants and foods rich in antioxidants used for
curative or preventive purposes against certain pathologies, in particular the treatment of
cancer. The ethnobotanical survey is a work that consists in going to meet traditional
practitioners to inquire about their methods of treating diseases.

The ethnobotanical survey serves as a link between the two medicines, both traditional and
conventional. An ethnobotanical survey was conducted for 2 months in two regions of eastern
Algeria, among people who use medicinal plants (villagers, herbalists, sellers, and specialists
in herbal medicine); these are indeed experienced people in the practice of herbal medicine or
the sale of medicinal plants and which are likely to provide correct and original information on
their uses. The number of respondents is 39, and the age range varies between 20 and 64 years.
The only criterion for retaining an informant is his experience in the field, which must not be
less than 6 years. The tool of our survey is a form with a list of questions with prepared answers,
to guide the semi-direct interview; the standard procedures of the ethnobotanical survey have
been respected.
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Figure I: The municipalities concerned by the ethnobotanical survey

3. DATA PROCESSING

The data recorded on the survey sheets were processed and entered into Microsoft Office
Excel® 2007 software. Data analysis used simple methods of descriptive statistics. Thus,
quantitative variables are described using the mean. Qualitative variables are described using
counts and percentages. For this we used two ethnobotanical indices Relative Popularity Level
(RPL) and Fidelity Index (Fidelity.

The Relative Popularity Level (RPL) is an index which makes it possible to classify the plants
used according to their level of relative popularity thanks to the following formula

RPL=1lu/n
1U: is the number of informants who mention a given plant as medicinal
n: is the total number of informants.

The Fidelity Level (FL) This index helps to appreciate the intensity of the relationship that
herbalists establish between a medicinal plant and its role in a given category of diseases. This
index is calculated according to the formula proposed by Friedman et al. (1986).

IF= 1P/ lu x 100
Ip: is the number of informants who affirmed the use of the plant to treat a given pathology

lu: is the total number of informants who recognize the medicinal nature of the plant (regardless
of the pathology treated).

4. RESULTS AND DISCUSSION

The data processing allowed us to inventory several plants used to fight against rancidity we
calculated the popularity index (RPL) for each quote.

Table I: Calculates Relative Popularity Index

products or plants drawin relative  level of
mentioned g popularity

Red pepper 0,76

Black pepper 0,76

Laurel 0,35
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Ginger 0,15
Clove 0,15
Salt 0,12
Turmeric 0,12
178
dry lemon 0,10
Apple vinegar 0,07
Arabic gum 0,07
Rosemary 0,07
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Olive oil 0,05

This index makes it possible to classify the plants used according to their level of popularity;
the score of this index varies from 0 to 1 and makes it possible to appreciate the local importance
of each species. It shows that red pepper and black pepper, which obtained the high score of
0.76, are the two most cited products and therefore the most used. The majority of herbalists or
92% know the plants that are used to preserve food against deterioration, rancidity and
discoloration.

The most used plants for food preservation
!'
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Red pepper

black pepper
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clove
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Figure 2: The most used plants for food preservation

We calculated the fidelity index of the main plants cited to treat cancer mentioned in Table 2
The fidelity index (FI) helps to appreciate the intensity of the relationship that herbalists
establish between a medicinal plant and its role in a data category of diseases namely the
treatment of cancer for our study. This index makes it possible to measure the degree of relative
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use of each of the nlants concerned.

Most proposed plants to treat cancer

9%
_10%
Propolis = Costus

Curcuma Nigelle
B Grain de lin B Chicorée sauvage

Figure 3: The most proposed plants to treat cancer
Table 2: Calculates the fidelity index (IF)

Main plants | Drawing Fidelity  index
mentioned IF= 1P/ lu x 100
Ephedra 100%
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moringa 86%
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Nigella 80%
Aquilaria 46%
malaccensis

Graviola 26%

The results show that Ephedra, Moringa, Tturmeric, Costus and Nigella have a highly
significant fidelity index and are used for the treatment of cancers. Some herbalists, especially
specialists in phytotherapy, offer plant-based preparations against cancer, the preparatory mode
and the choice of plants and especially the dosage is based on the analyzes of the patients; it
should be noted that at the stage of chemotherapy he prefers does not give anything to the
patient as a safety measure and to avoid any interactions with drugs.

5. CONCLUSION

Phytotherapy is an ancestral and millennial science, it is currently requested by the population.
This ethnobotanical study carried out showed that since ancient generations, the traditional use
of medicinal plants rich in antioxidants still persists, despite the revolution in medical
technology. Antioxidants, by combining with free radicals, stop the chain reactions, which
protects the body's cells from damage caused by the disruption of oxidation-reduction reactions.
Plants (fruit and vegetable medicinal plants) produce a wide variety of secondary metabolites
which have significant antioxidant effects such as: polyphenols and flavonoids, vitamins
(tocopherols, ascorbic acid, etc.), trace elements (selenium and zinc), these compounds would
contribute to antioxidant activities. Numerous epidemiological studies have revealed the
beneficial effects of nutritional intake of antioxidants in the prevention of diseases. The
multiplication of these ethnobotanical studies on a national scale will make it possible to better
understand the potentialities in this field.
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THE PHYSICO-CHEMICAL QUALITY OF A BISCUIT MARKETED IN ALGERIA
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Ozet

Biskiiviler, genellikle enerji, ilave sekerler, doymus yag asitleri ve sodyum bakimindan yiiksek
besin bilesimine sahip {iriinlerdir. Bu tahil {iriinleri yaygin olarak tiiketilir ve uluslararasi gida
pazarinda dnemli bir bilesen olarak kabul edilir. Bu ¢alismanin temel amaci, "Bimo®" tipi bir
kuru biskiivinin fiziko-kimyasal kalitesini tahmin etmektir. Tanimlanan ana parametreler
sunlardir: su igerigi, kiil, toplam sekerler, mineral elementler ve renk ile boyutlar. Elde edilen
sonuglar, biskiivinin diisiik su (%2.25) ve kiil (%]1) igerigine sahip oldugunu ve 75.39 olarak
tahmin edilen daha yiiksek bir toplam seker degerine sahip oldugunu gostermektedir. Mineral
elementlerin orant su oranlari sunar: Ca++ (19.16mg/100mg) ; K+(22mg/100mg); Na+
(22mg/100mg). Fiziksel ozelliklere gelince, agirlik, kalinlik ve ¢ap i¢in herhangi bir fark
kaydedilmedi. Ayrica renk degerlendirmesi biskiivinin agik kahverengi bir renge sahip
oldugunu gostermistir. Bu analizlerin fiziko-kimyasal sonuglari, standartlara miikemmel
uyumunu agikca gostermektedir.

Anahtar kelimeler: Biskiivi, mineral elementler, kiil, seker degeri.
Abstract:

Biscuits are products with a nutritional composition that is often high in energy, added sugars,
saturated fatty acids and sodium. These grain products are widely consumed and are considered
a major component in the international food market. The main objective of this study is to
estimate the physico-chemical quality of a dry biscuit, "Bimo®" type. The principal parameters
identified are: the water content, the ash, the total sugars, the mineral elements and the color as
well as the dimensions. The results obtained show that the biscuit has a low water (2.25%) and
ash (1%) content, and a higher total sugar value estimated at 75.39. The rate of mineral elements
presents rates of: Ca++ (19.16mg/100mg) ; K+(22mg/100mg); Na+ (22mg/100mg). As for the
physical characteristics, no difference was noted for weight, thickness and diameter.
Furthermore, the color evaluation showed that the biscuit has a light brown color. The physico-
chemical results of these analyzes clearly show their perfect compliance with the standards.

Key words: Biscuit, mineral elements, ash, sugar value.
1. INTRODUCTION

Cereals are the staple diet in many countries around the world. They are the principle sources
of nutrients such as carbohydrates, proteins, lipids, vitamins and salts, minerals. These cereals
can be transformed to facilitate their conservation and their uses; and also be fortified to
improve nutrient intake. In order to ensure better nutrition for populations through the

183



Conference Book

availability of quality food but also through optimal use of local cereals, biscuits can be
produced from these cereals and enriched with micronutrients. (Barro, 2014; Joel et al. 2009).

The biscuit is a dry product obtained from the baking of a dough consisting of a mixture of
wheat flour, cereals and/or local legumes. Several other food products are added to this paste,
such as: sweeteners, fats, flavors and various authorized condiments (Broutin, 2001). The main
characteristic of the biscuits is to be able and after cooking, to retain their organoleptic quality
and their commercial characteristic for a period of more than one month and more. (Bousfot et
al., 2015). In addition, their nutritional composition, often rich in energy, added sugars,
saturated fats and sodium (Perron et al., 2019).

1.1. Objective

The general objective of our work is to evaluate the physico-chemical quality of a Bimo®
biscuit. A dry biscuit consumed and appreciated by the population in Algeria.

2. MATERIALS AND METHODS
2.1. Biological material

Our work aims to evaluate the physico-chemical quality of the biscuit, for this we have chosen
a dry type biscuit available on the Algerian market.

2.2. Determination of water content

The sample to be analyzed is dried in an oven at a temperature of 100°C to 105°C and under
atmospheric pressure until a practically constant mass is obtained. To avoid any resumption of
humidity, it is advisable to operate in tare vessels, placed in a desiccator (Audigie et al., 1980).
The water content is the difference between the weight of the sample before and after drying
when their weight is constant. The water content (H) is calculated according to the following
relationship:

H %=M1-M2P.100

That is :

H (%): Humidity

M1: Mass of the capsule + fresh material before steaming

M2: Mass of the assembly after curing.

P: Mass of the test portion

The dry matter content (DM) is calculated according to the following relationship:
2.3. Determination of ash content

Ash dosage is based on the destruction of organic matter by incineration in a muffle furnace
(AOAC, 1998).

The organic matter is calculated according to the following formula
OM(%)=M1-M2P.100

OM: organic matter

M1: mass of the capsule + dry matter

M2: mass of the capsule + ash
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P: mass of the test sample

The ash content is calculated by the following formula:
ash =100-OM%

2.4. Determination of total sugar content

The assessment of the quantity of oses is based on the determination of total sugars by the
method of Dubois et al. (1956) also called the phenol/sulphuric acid method. It is a method
based on the specific chemical properties of the oses. It consists of hot dehydration of hydroxyl
groups in an acid medium leading to the formation of furfurals and water molecules.

2.5. Dosage of mineral elements
The mineral elements are determined by Atomic absorption spectrophotometry.
2.6. Determination of biscuit color

The biscuit color is determined by a chroma meter type Minolta (CR10), using the following
parameters

L*: designates lightness, varies from 0 to 100 (white-black axis).
a*: varies from green (negative value) to red.

b*: varies from blue (negative value) to yellow.

2.7. Determination of the dimensions of the biscuit

The physical dimensions: weight (g), thickness (mm) and diameter (mm) of the biscuit samples
were measured using a caliper while the spread ratio was calculated as follows (Adebowale et
al., 2012) :

Ratio de propagation=Diamétrel'épaisseur
3. RESULTS AND DISCUSSION
Table 1

Chemical composition of the biscuit

Ingredients content %
Dry matter 77.5
Water 2.25

ash 1

organic material | 99

total sugars 75.39

3.1. Water content

According to table 01, the biscuit has a water content of 2.25%. This value is close to that found
by Yadav et al., (2012) who report a content of 2.32%. These values are within the acceptable
range recommended by the PNNS working group, (2007) which requires a value of 2% for dry
biscuits (100% wheat flour). This low water content promotes good preservation of the
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products. Nevertheless, the values obtained remain lower compared to those noted by
Makhloufi and Boumaza., (2018) (4.26%); and by Ferzana and Mohjan., (2015) (3.97%). as
well as by Saadoudi, (2019) which gives a content of 3.61%

3.2. Ash content

The ash content is equal to 1% dry matter. This value is close to those reported by Yadav et al.,
(2012), who report contents of around 1.55% for a control biscuit, but it is significantly lower
than the values of 1.84 -2.22 reported for biscuits enriched with different proportions of partially
de-oiled peanut flour. For its part, Bousfot et al., (2015) report an ash rate ranging from 1.4 for
their biscuit. Moreover, our value is lower compared to that found by Saadoudi., (2019):
(Control: 100% wheat flour (2.34%).

The mineral composition of the biscuit depends on the type of flour that was used as the raw
material and the recipe used. The increase in ash content may be due to higher flour ash content
and added fats when baking cookies.

3.3. Total sugar content

The biscuit contains a high content of around 75.39% of total sugar; this value is close to that
found by Benkadri (2010) which gives a value of 76.42%, as well as that given by Yadav et al.,
(2012) which is 76%, on the other hand our results are slightly higher than the results described
by Ferzana and Mohjan (2015) and Galla et al., (2017) who report contents of around 65.32%
and 62.14% dry matter. This increase is due to the high carbohydrate content in wheat flour and
also to the addition of sweet ingredients.

3.4. Dosage of mineral elements

Among the minerals studied, sodium (Na) is the most abundant element with a concentration
of 42.28 mg/100. Followed by potassium with a value of 22 mg/100 g. Calcium is also found
in biscuits, in our case the values are 19.16 mg/100.
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Figure 1: Content of mineral elements in the biscuit
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3.5. Biscuit Color Determination

-100
-t

Figure 2: Designation of the coordinates L, a, b, of the biscuit on the chromatic circle.

A tristimulus colorimeter (Minolta CR-10) is used to measure (by contact) the color of the
cookie; the results are mentioned in figure 02. The result obtained is given in the form of three
coordinates L, a, b. The value of L* (Lightness) (58.24) is higher compared to the values: a*
(Greenness) and b* (yelowness) which are respectively 21.53 and 30.22.

2.6. Dimensions of the biscuit

The results of the thickness, the diameter, and the weight are presented in table 02. According
to the results obtained, we notice that the value of the diameter which is 5.9cm is close to that
found by Yadav et al., (2012) with a value of 4.7cm .

Table 2
Dimensions of the biscuit

Thickness (cm) Diameter (cm)  Weight ()

0,51 59,9 12,50

4. CONCLUSION AND RECOMMENDATIONS

The study of the physico-chemical quality of the biscuits analyzed shows that it is acceptable
according to the various analyzes carried out to define the composition of this biscuit.
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CEZAYIiR DOGU KOYUNLARIN iC PARAZIiTiZMi UZERINE RETROSPEKTIF
CALISMA

RETROSPECTIVE STUDY ON INTERNAL PARASITISM OF SHEEP IN THE EAST
OF ALGERIA

HADJAB Naima®., ALLAOUI Assia W@, BELKACEM Lilia®.

(1) Laboratory ESPA ISVSA-University Hadj Lakhdar Batnal. Algeria.
@ Laboratory GSPA. Institute of Veterinary Sciences, University of Constantinel.

Ozet

Cezayir'de koyun c¢iftligi hayvan {iretiminin en Onemli alt sektorii olarak kabul ediliyor.
Ozellikle gesitlilige ve ¢iftliklerin davranis modlarina uyum saglama niteliklerinin 6nemine
bagl olarak ¢ok giiclii bir potansiyele sahiptir. Ancak i¢ kistmdaki sikintilar, {iriiniin kalitesini
onemli bir ekonomik konuma sahip olacak sekilde diisiiren engellerden biri. Bu ¢alismanin
baglica amaci, Est Cezayir’de bulunan Khenchela’nin belaindaki koyunda en yaygin
gastrointestinal parazitleri bilmek ve lireyene yonelik ndbet ve ekonomik etkilerini azaltmak
icin lireme konusunda olast Onleyici Onlemleri belirmektir. 2021 yili boyunca wilaya de
Khenchela Veterinerlik Muayenesi veterinerleri tarafindan toplam 8782 koyun kargasi ovadan
sonra incelemeye tabi tutuldu. Sonug, 6ldiiriilen hayvanlarin 11.85%'inin baskin ile birlikte i¢
parasitize ortaya koydugunu gosteren Echinococcuse granulosus (92.69%), ardindan Fasciola
hepatica (5.76%), 1.53%'inin ise bakteriyel hastalik tiiberkiiloz nedeniyle ele gecirildigi ortaya
cikti. Bu nedenle, pulmoner sistlerin istila hizinin sirasiyla 100% ve 32.22% ile hepatik
oranindan yiiksek oldugunu belirttik. Bu sonuglara gore, bira edenlerinin parazit
enfeksiyonlarini kontrol etmek i¢in uygun profilksisi takip etmesi gerekir.

Anahtar kelimeler: Cezayir; koyun; i¢ parantez
Abstract

In Algeria, sheep farming is considered the most important sub-sector of animal production. It
is characterized by very strong potential, due in particular to the diversity and the importance
of its qualities of adaptation to the modes of conduct of the farms. However internal
parasitizes are one of those obstacles that reduce the quality of the product to have an
important economic position. The main objective of this study is to know the most common
gastrointestinal parasites in sheep in the wilaya of Khenchela situated in the Est Algerian and
identify possible preventive measures in breeding to reduce seizures and their economic
impacts for the breeder. A total of 8782 sheep carcasses were subject to post-mortem
inspection by the veterinarians of the Veterinary Inspection of the wilaya de Khenchela during
the year 2021. The result showed that 11.85% of slaughtered animals presented internal
parasitize with the dominant is £chinococcuse granulosus (92.69%) followed by Fasciola
hepatica (5.76%), while 1.53% are seized because of bacterial disease tuberculosis. Thereby,
we noted that the infestation rate of pulmonary cysts was higher than that of hepatic with
100% and 32.22 respectively. Based on these results, breeders should follow proper
prophylaxis to control parasitic infections.
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1.INTRODUCTION

In Algeria, the hydatic cyst is a parasitic disease and a major medical and veterinary problem,
due to their impact on public health or economic (Kamal Brik et al., 2018). Indeed, the parasitic
cycle takes place between the dog, the definitive host, and the herbivor mammals (cattle, sheep,
and goats) which would explain the endemicity of the parasitosis in some countries (North
Africa, Mediterranean basin, Eastern Europe); with the possibility of accidental insertion of
man into the cycle ( Deplazes et al., 2017).

Clinical diagnosis of animal hydatitosis is almost impossible; the disease is the subject of a
discovery of slaughterhouses. Veterinary seizures carried out to guarantee food safety are a
potential source of information to detect the most dominant parasitic diseases on farms and to
allow the implementation of corrective measures. Through this approach our work aims to
determine the nature and frequency of the different reasons for seizures of red offal in sheep
and identify the different types of parasites to learn about possible preventive measures.

2.MATERIAL AND METHODS

Our study took place over a period of one year (2021) during which a total of 8,782 sheep
carcasses were subject to post-mortem inspection by veterinarians of the Veterinary Inspection
of the wilaya de khenchela (which is located in eastern Algeria).

3.RESULTS AND DISCUSSION

The study of the reasons for the seizure has thus become an alert witness; it makes it possible
to detect quickly a problem within the farm. Data presented in the first figure shown that
11.85% of slaughtered animals presented internal parasitize with the dominant is
Echinococcuse granulosus (92.69%) followed by Fasciola hepatica (5.76%), while 1.53%
are seized because of bacterial disease tuberculosis. The highest level unregister four hydatic
cysts indicate the life cycle of the cestode between the sheep and the dog is still exist , despite
the attempts to control the slaughter and the intensification of extension campaigns to stop their
spread. Moreover, we noted that the infestation rate of pulmonary cysts was higher than that of
hepatic with 100% and 32.22 respectively (figure 2).
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Figure 1: prevalence of affected animals
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Figure 2: prevalence of the mains causes of seizures of lung and liver in sheep
4.CONCLUSION

The regional data obtained indicate that the reasons for seizures lead to considerable losses of
animal protein and that the high prevalence of echinococcosis should be considered as
indicative of a rural cycle that requires the application of surveillance to limit human infestation
and economic loss.

5.REFERENCE

1.Deplazes, P., Rinaldi, L., Alvarez Rojas, C.A., Torgerson, P.R., Harandi, M.F., Romig, T.,
Antolova, D., Schurer, J.M., Lahmar, S., Cringoli, G.(2017). Global Distribution of Alveolar
and Cystic Echinococcosis. Adv. Parasitol. 95, 315-493.

2.Kamal Brik ., Taoufik Hassouni2 .,Sanaa Youssirl ., Samir Baroudl., Khadija Elkharrim1.,
Driss Belghyti. (2018). Epidemiological study of Echinococcus granulosus in sheep in the
Gharb plain (North-West of Morocco). Journal Parasitis Disease 42(4):505-510.
https://doi.org/10.1007/s12639-018-1026-7.

191



Conference Book

The effect of the anthropozoonosis diseases transmission to humans through
laboratorical milk analysis.

Khedidja HOUTIA

Zikri Amar Street, Martyrs Square, Adrar, Alegria.
National School of Engineers, Sfax,

Abstract

The objective of this study is to assess milk quality and compliance with national standards on
the one hand, and to focus on the transmission of athropozoonosis diseases to humans through
milk on the other hand. In order to achieve this objective, the necessary physico-chemical
microbiological analyzes are carried out on pasteurized milk in search of the pathogenic agents
responsible for the transmission of anthropozoonotic diseases of bacterial, viral or parasitic
origin; such as: Tuberculosis; Brucellosis; Clostridium; Salmonella ; Typhoid; diphtheria.

Through the study, we find that the training and sensitization of the various milk sector partners
to the respect of sanitary and professional conditions and the application of specific laws and
regulations are essential, including the application of safety requirements concerning the
analysis and control of risks ensuring quality and consumer safety.

Keywords: anthropozoonosis; pathogenic agent ; milk ; microbiology.
Ozet

Bu c¢alismanin amaci, bir yandan siit kalitesini ve ulusal standartlara uygunlugunu
degerlendirmek, diger yandan atropozoonoz hastaliklarinin siit yoluyla insanlara bulagmasina
odaklanmaktir. Bu amaca ulagmak i¢in, bakteriyel, viral veya parazit kaynakli antropozoonotik
hastaliklarin bulagmasindan sorumlu patojenik ajanlarin arastirilmasi i¢in pastorize siit tizerinde
gerekli fiziko-kimyasal mikrobiyolojik analizler yapilir; ornegin: Tiiberkiiloz; bruselloz;
Clostridium; Salmonella ; Tifo; difteri.

Calisma yoluyla, cesitli siit sektorii ortaklarinin sithhi ve profesyonel kosullara saygi
gosterilmesi ve duyarl hale getirilmesinin ve risklerin analizi ve kontrolii ile ilgili giivenlik
gereksinimlerinin uygulanmas1 da dahil olmak iizere belirli yasa ve yonetmeliklerin
uygulanmasinin gerekli oldugunu bulduk. kalite ve tiiketici glivenligi.

Anahtar Kelimeler: antropozoonoz; patojenik ajan; Siit ; mikrobiyoloji.
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