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ONSHZz/Preface

Ulusal KilSempozyumlaridizisi, farkli Universitelerin evsahipliginde duzenlenen Ulusal Kil Sempozyumlarinin
ondokuzuncusu, Eskisehir Teknik Universitesi Fen Fakultesi Fizik ve Kimya Bolumlerinin ev sahipliginde
basta Kil Bilimleri Dernegdi olmak Uzere bolgemizdeki bircok kurum ve kuruluslarin destekleriyle, 6-9 Eylul
2023 tarinlerinde yapilacaktir.

GCectigimiz 40 yil icinde dUzenlenen on sekiz ulusal kil sempozyumundan besincisi 16-20 Eylul 1991
tarihlerinde Kil Bilimleri TUrk Milli Komitesi'nin katkilariyla Anadolu Universitesi Fen Edebiyat Fakultesi Fizik
Bolumu tarafindan gerceklestiriimistir. Aradan gecen 32 yil sonra, Eskisehir'de ikinci kez Eskisehir Teknik
Universitesi olarak Ulusal Kil Sempozyumu katilimcilarini Cumhuriyetimizin 100. Kurulus Yildénumunde
agirlamaktan onur duymaktayiz.

Sempozyuma, cogunlugu Universitelerden olmak Uzere ulkemizin 27 farkli Universite, 3 farkli kurum ile
7 farkli sanayi kurulusunun AR-GE merkezleri'nden olmak Uzere toplamda 73 adet sozlu, 11 adet poster
bildiri ile akademisyenler ve arastirmacilar katilim saglamistir. Bu bildiriler, kil mineralojisi, Killerin jeolojisi
ve jeokimyasl; kil minerallerinin yapilary; fiziksel ve kimyasal 6zellikleri; nanokil, nanokompozit; organokiller
ve uygulamalary; killerin jeoteknik ozellikleri; endustriyel ve muhendislik uygulamalari; seramikte kullanimi;
hidrotermal ve cevher olusturan sistemlerde kil: bor ve kil; kil ve arkeoloji; kil ve sagdlik; kil ve sanat; sepiyolit /
lUletas!; zeolit; kil ve iklim; killerde zenginlestirme temalarini kapsamaktadir.

Sempozyum Programi kapsaminda hammaddeyi Ureten madencileri, hammadde kullanan seramik
Ureticilerini, hammadde yataklarini tespit eden jeolog ve jeofizikgileri ve bu alanlarda ¢alismalarini strdtren
biliminsanlarinibirarayagetirereksonyillarda hammadde tedarikikonusundayasanan problemlere getirilen
¢ozUm onerilerinin ve deneyimlerin paylasilacagr Endustriyel Hammadde Calistayl gerceklestirilecektir.
Bor mineralleri ve turevleriile ilgili sehrimiz 6zelinde bir kamuoyu olusturmak ve ayni zamanda hali hazirda
bor mineralleriyle ilgili arastirmalarini ydriten uUniversite, kamu ve sanayi topluluklarinin bilgi alisverisinde
bulunmalarini saglamak amaciyla sempozyum programi kapsaminda duzenlenecek olan diger calistay ise
Bor Calistayidir. Bu calistay, Bor alaninda énemli calismalara sahip Ulkemizin 6nde gelen isimleri bilgi ve
deneyimlerini paylasacaktir.

Sempozyumu gercgeklestirilmesinin  her asamasinda her turlt destegdi saglayan basta Eskisehir Teknik
Universitesi Rektért Sayin Prof. Dr. Adnan OZCAN olmak Uzere, Fen Fakultesi Dekan V. Sayin Prof. Dr. Yunus
OZDEMIR'e, Universitemiz Genel Sekreteri Sayin Cengiz KACAL'a ve Kurumsal iletisim Koordinatorimuz
Sayin Ogr. Goér. Fusun ADAR'a, sempozyum Sekretaryasini blyUk bir titizlikle yartten Sayin Dr. Ogr. Uyesi
Zafer DIKMEN'e, Ozet Kitabinin dizgisini yapan Sayin OJr. Gor. Alper BAYRAKDAR'a, Duzenleme Kurulu ve
Bilim Kurulu Gyelerimize, Kil Bilimleri Dernegdi Baskani Sayin Prof. Dr. Asuman TURKMENOGLU ve Dernegdin
Yonetim Kurulu Uyelerine, sempozyuma maddi destek veren kuruluslara tesekklr eder, sempozyumun
bilime katki sunmasini temenni ederim.

Prof. Dr. Sedef DIKMEN
Sempozyum Duzenleme Kurulu Baskani
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iCINDEKILER

Bati Karadeniz Bélgesinde (Tirkiye) Yilanli Formasyonu igerisindeki K-Bentonitlerde F-F (Frasniyen-Fameniyen) Sinirina Ait
Ipuclari

Ozge YUCEL', Asuman GUNAL TURKMENOGLU', Ayse ATAKUL OZDEMIR?

10rta Dogu Teknik Univ., Jeoloji Mih. Bél, ANKARA

'Orta Dogu Teknik Univ, Jeoloji Mih. Bél, ANKARA

Germav Formasyonu Uzerinde Gelismis Olan Kil Réliyefi (Siirt/Glineydogu Anadolu)
Belgin SOL', Serkan SABANCI

1Siirt Univ,, Fen-Edebiyat Fak.,, Cografya Bol., SIIRT

Siirt Univ, Fen-Edebiyat Fak., Cografya Bol, SIIRT

Korkut (Mus-Turkiye) Kuzeydogusunda Yiizeyleyen Erken Miyosen Yasli Sedimanter Kayaglarin Tim Kayag ve Kil
Mineralojisi

Husamettin ERDOGANLI, Tiirker YAKUPOGLU?

'Karayollari 1. Bolge Madurldgd,

2van Ytzincd Yil Univ, Mdh. Fak, Jeoloji Mdh. Bél, VAN

Tuzluca (Igdir-Turkiye) Civarinda YUzeylenen Miyosen Yasl Kayaclarin Mineralojik ve Jeokimyasal Ozellikleri

Enver KARASU', Turker YAKUPOGLU?
IIgdir Il Afet ve Acil Durum Maddrlagd, Igdir
2van Yuzancd Yil Univ, Mah. Fak., Jeoloji Mah. Bél, VAN

Adana Havzasi Kuvaterner-Giincel Cékellerinin Mineralojik ve Sedimantolojik Ozellikleri / Mineralogical and
Sedimentological Characteristics of Quaternary- Recent Sediments of Adana Basin

Sonay BOYRAZ-ASLAN', Ayla BULUT-USTUN? Refahat KARADEMIR2 Anil ARDAHANLIOGLU?, Caglar BOZAN2

'Maden Tetkik ve Arama Genel MaddrlGgu, Maden Analizleri ve Teknoloji Dairesi, Ankara

’Maden Tetkik ve Arama Genel Madurlagu, Jeoloji Etutleri Dairesi, ANKARA
SEti Mah. Strasburg Cad. 26/20, Ankara

Bati Anadolu’da Kémir Damarlariyla Ara Katkili Killerin Mineralojik Olarak Karsilagtirilmasi / Mineralogical Comparison of
Clays Interlayered Coal Seams in Western Anatolia

Huilya ERKOYUN!, Selahattin KADIR!, Burak DEMIRAL
'Eskisehir Osmangazi Universitesi Jeoloji Mih. Bél, ESKISEHIR

Afyon Batisindaki Neojen Cékellerinin Mineralojisi, Mikromorfolojisi ve Olugumu (Turkiye) /Mineralogy, Micromorphology
and Genesis of Neogene Sediments West of Afyon (Turkiye)

Elif AKISKA', Zehra Semra KARAKAS!
'Ankara Universitesi, MUh. Fak,, Jeoloji Muh. Bél. Golbasl, ANKARA

Porselen Yapiminda Tuf Kullaniminin Arastirilmasi / Investigation of the Use of Tuff in Porcelain Making

Aslihan KORKMAZ ERYILMAZ! Yusuf Kagan KADIOGLU
Ankara Universitesi, Mih. Fak., Jeoloji Mdh. Bol. Gélbasi, ANKARA

Ankara-Cubuk Bolgesi Erken-Orta Miyosen Yash Hancili Formasyonun Mineralojik, Jeokimyasal ve Alterasyon Ozellikleri /
Mineralogical, Geochemical and Alteration Characteristics of Early-Middle Miocene HangiliFormation in Ankara-Cubuk Region
Zehra Semra KARAKAS, Elif AKISKA!, Ayse BAGIRGAN ERTOSUN?

"Ankara Universitesi, Mihendislik Fak., Jeoloji Mih. Bél. Golbasi, ANKARA

2Jeoloji Yiksek Mihendisi, NEVSEHIR

Eskisehir-Mihaliccik-Karagcam Koyt Civari Kil (Krom-Halloysit) Olusumlarinin Jeolojisi, Mineralojisi ve Jeokimyasal
Ozelliklerine Ait ilk Sonuclar / Preliminary Results of Geological, Mineralogical And Geochemical Characteristics of Clay
(Chrome-Halloysite) Occurences, Karagam Village, Mihalicgik-Eskisehir, Tlrkiye

Zehra Semra Karakag!, Sinan Akiskal, i. S6nmez Sayili?

"Ankara Universitesi, Mdhendislik Fak., Jeoloji Mih. Bél, Gélbasi, ANKARA

2Fe-Ni Madencilik, Mustafa Kemal Mah. 2129. Sokak No:1/4, Cankaya-ANKARA

Ahirozi Kaolen Yataklarinda (Eskisehir-Turkiye) Yer Alan Listvenitlerin Alterasyon Indeksleri ve Jeokimyasal Olarak
incelenmeleri / Alteration Index and Geochemical Perspectives of Listvenites Occurred in Ahirézi Kaolin Deposits (Eskisehir-
Tarkiye)

Isil OMEROGLU SAYIT', Asuman GUNAL-TURKMENOGLU’

'Orta Dogu Teknik Universitesi, Jeoloji Mihendisligi B&Iimd, ANKARA
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Ayvacik (Canakkale) Cevresindeki Bentonit Yataklarinin Jeolojisi, Mineralojisi ve Seramik Hammadde Olarak
Kullanilabilirligi / Geological and Mineralogical Properties of Bentonite Deposits Around Ayvacik (Canakkale) and Investigation of
Usability as Ceramic Raw Material

Ruzhdi Yuksel MEHMET', Ayten CALIK'

Canakkale Onsekiz Mart Universitesi, Jeoloji Mthendisligi BéIimd, CANAKKALE

Yatagan (Mugla) Linyit Yataginda Kaolen Olugsumunun Arastirilmasi / Research of Kaolin Formation In Yatagan (Mugla)
Lignite Deposit

Zeynep BUCKUN, Mimtaz COLAK
Dokuz Eylil Universitesi, Mihendislik Fakiiltesi, Jeoloji Mdh. Bél, IZMIR

Kil Minerallerinin Yapilan, Fiziksel ve Kimyasal Ozellikleri

Marmara Bélgesi Kum Rezervi Orneklerinin Karakterizasyonu ve Kil icerigi Tespiti / Characterization and Clay Content
Determination of Sand Reserve Samples of Marmara Region

Nevin KARAMAHMUT MERMER
Kalekim Kimyevi Maddeler, Firuzkdy, Avcilar/ISTANBUL

Nanokil, Nanokompozit, Simiilasyon ve Modellemesi

Polietilen-Ham Bentonit Kompozitlerin Yapisal ve Dielektrik Ozelliklerinin incelenmesi
Yesim AKAR', A. Ugur KAYA!, Selahaddin GUNER?

"Kocaeli Univ. Fen-Edebiyat Fak., Fizik Bél.

2Kocaeli Univ, Fen-Edebiyat Fak., Kimya Bol.

Seluloz Ksantat-Bentonit Kompozitlerin Yapisal Ozelliklerinin incelenmesi
Ayse SARE', Selahaddin GUNER', A. Ugur KAYA?

'Kocaeli Univ, Fen-Edebiyat Fak., Kimya Bél.

2Kocaeli Univ, Fen-Edebiyat Fak., Fizik Bél.

Organokiller ve Uygulamalari

Zeytin Karasuyundan Fenolik Bilesiklerin Modifiye Montmorillonit Kili ile Geri Kazanimi
Emir Zafer HOSGUN!, Seda HOSGUN?Z, Berrin BOZAN!
'Eskisehir Teknik Univ, MGh. Fak., Kimya Muh. Bél.

2Eskisehir Osmangazi Univ, Mdh. Mimarlik Fak., Kimya Mdh. Bél.

Killerin Jeoteknik Ozellikleri ve Jeoteknik Uygulamalarda Kil

Yuksek Plastisiteli Killerin Halka Kesme Deneyi ile RezidUel Dayanimlarinin Belirlenmesi
Ersin GULER
Eskisehir Osmangazi Univ, Sivrihisar Mesl. Yik. Ok., insaat Bél.

Jeoteknik Sorunlar: Su-Sureksizlik-Kil Minerali (SSK) Ucltst

ilyas Yilmazer', Ozgur Yilmazer?, SUkri Kaya?
Yilmazer Egitim ve Muh. Ltd. Sti, Ankara
2Atac Mah. ve Danismanlik Ltd. Sti, Ankara

Aster Uydu Goruntuleri ve Arazi Uygulamalari ile Aydin-Kuyucak Jeotermal Sahasinin Alterasyon Mineral Haritalamasi
Selim CAMBAZOGLU!, Gézde Pinar YAL ONDER!, Arzu ARSLAN KELAM'3, Haluk AKGUN?', Mustafa Kerem KOCKAR?
'ODTU Jeoloji Mihendisligi Bélimu, Jeoteknoloji Birimi, Cankaya, ANKARA, TURKIYE

2Hacettepe Universitesi insaat Mdh. Bélimd, Beytepe, ANKARA, TURKIYE

sPurdue Universitesi Insaat Mdhendisligi Bolimd, Indiana, ABD

Konya Killerinin Kati Atik izolasyon Siltesi Olarak Kullanilabilirliginin Degerlendiriimesi

Arzu ARSLAN KELAM'?, Gokalp ONER', Ahmet Kaan KARABULUT? Baris URAL? Mustafa Kerem KOCKAR?, Haluk AKGUN!
'ODTU Jeoloji Mihendisligi Bolimdu, Jeoteknoloji Birimi, Cankaya, Ankara, Turkiye

2Hacettepe Universitesi Insaat Mdh. Bolimd, Beytepe, Ankara, Tlrkiye

sPurdue Universitesi Insaat Mdhendisligi Blimd, Indiana, ABD

Ankara Kilinin Zemin Ozelliklerinin Geoteknik Arazi ve Laboratuvar Deneyleri ile Derinlige Bagl Olarak incelenmesi /
Investigation of Depth-Dependent Soil Properties of Ankara Clay Through Geotechnical In-Situ and Laboratory Tests

Gokhan SAHIN', Mustafa Kerem KOGCKAR!
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6 SUBAT 2023 KAHRAMANMARAS DEPREMLERININ YER MUHENDISLIGi ACISINDAN GENEL
DEGERLENDIRMESi

GENERAL ASSESSMENT OF THE 6 FEBRUARY 2023 KAHARAMANMARAS EARTHQUAKES IN TERMS
OF GEO-ENGINEERING

Resat ULUSAY

Hacettepe Universitesi, Jeoloji MUhendisligi Bolumu, Beytepe, Ankara, resat@hacettepe.edu.tr

Ozet: Bu bildiri; 6 Subat 2023'te Kahramanmaras civarinda ardarda gercekleserek cok genis bir bolgede cok
fazla can kaybina ve agdir yapisal hasarlara neden olan Pazarcik (Mw7.7) ve EkindzU (Mw7.6) depremlerinin
yver muhendisligi agisindan degerlendirilmesini icermektedir. Bu amacla; bolgede depremlere neden olan
fay segmentleri civarinda olcumler alinmis, bazi muhendislik yapilarinda ve yamagclarda gerceklestirilen
gozlemler, sivilasan zeminlerin tane boyu dagilimi analizleri ve ivme kayitlari degerlendirilmistir. Dogu
Anadolu Fay Zonu'nun KD-GB ve D-B dogrultulu bazi segmentlerinin hareketiyle meydana gelen bu
depremlerde yaklasik 400 km uzunlugunda bir yUzey kirigi gelismistir. Deprem bolgesinde genis alanlarin
alUvyal zeminlerle kapli ve yeraltisuyu tablasinin sig olmasi nedeniyle yaygin bir sivilasma ve nehir, gol ve
deniz kiyllarinda yanal yayllma hareketi meydana gelmistir. Ancak sivilasma ve yanal yayilma genellikle
yerlesimin olmadidi alanlarda goézlenmis olup, sadece Iskenderun ve Golbasi'nin kiyi kesimleriyle Asi Nehri
kiyisindaki Demirkopru Mahallesi'ndeki bazi binalarda, yollarda ve bir koprude oturma, yana yatma ve yanal
hareket seklinde hasarlara neden olmustur. Gozlemler ve olcumler, sivilasmanin 1-2 katli yapilarda hasara
neden olmadigini veya cok az hasar verdigini ve sivilasmaya bagli en fazla oturmanin 200 cm ile Golbasi'nda
oldugunu gostermistir. Yuzey kirngr boyunca secilen kayit istasyonlarindan hesaplanan ivme davranis
spektrumlari bazi boélgelere ait zemin buUylUtmesi dederlerinin deprem yonetmeligindeki degerlerden
oldukca buUyuk oldugunu ve bunun Uzerinde durulmasi gerektigini gostermektedir. Bu depremler ayrica,
yuzey kirngina yakin kesimlerde yaygin kaya dusmelerine ve heyelan golu olusturacak boyutlara ulasan
heyelanlara neden olmus, kaya duUsmeleri bina ve yollarda hasara ve can kaybina yol acmistir. Bolgede
incelenen ornekler; ozellikle 1-2 katli binalarin deprem yonetmeligine uygun insa edilmeleri halinde yUzey
kirgindan oldukga sinirli duzeyde etkilendiklerini, ancak tunel, karayolu, demiryolu vb. gibi cizgisel yapilarin
yuzey kirigi tarafindan kesilmeleri halinde hasara ugradiklarini géstermistir.

Anahtar Kelimeler: Kahramanmaras depremleri, sivilasma, heyelan, faylanma etkisi, mUhendislik yapilari

Abstract: This paper includes the assessment of geo-engineering aspects of the doublet Pazarcik (Mw7.7)
and EkinozU (Mw7.6) earthquakes, which occurred on 6 February 2023 in the vicinity of Kahramanmaras,
affected a very large region and resulted in too much loss of life and heavy structural damages. For this
purpose; measurements were taken in the vicinity of the causative fault segments, observations on some
engineering structures and natural slopes, grain size analyses on liquefied soils and accelaration records
were assessed. A surface rupture with a total length of approximately 400 km developed during these
earthquakes which occurred as a result of the movement of some NE-SW and E-W trending segments of
the East Anatolian Fault Zone. Since large areas are covered by alluvial soils and groundwater table is shallow-
seated in the earthquake affected region, a widespread liquefaction occurred and lateral spreading on the
shores of sea and lakes and banks of rivers were observed. But liquefaction was observed at non-residential
areas and caused some limited damages such as settlement, tilting and lateral displacements on some
buildings, roads and a bridge only along the shoreline in iskenderun and Gélbasi and Demirkopru village
located on the bank of Asi River. Observations and measurements indicated that buildings having stories 2
or less were intact or slightly damaged and Golbasi is the town with a maximum settlement of 200 cm due
to liquefaction. The computed response spectra of some selected stations along the fault rupture zone were
greatly exceed the Turkish seismic design spectraand thisissue should be considered. These earthquakes also
resulted in wide-spread rockfalls and gigant landslides reaching up to dimensions of landslides which form
lakes and rockfalls caused loss of life and some structural damage to built environments such as buildings,
roadways and railways. Example cases from the region demonstrated that particularly buildings with 1-2
storey are constructed according to the earthquake codes, the effect of surface ruptures on buildings are
quite limited, but linear structures, such as tunnels, roadways, railways etc. are damaged by surface ruptures.

Keywords: Kahramanmaras earthquakes, liguefaction, landslide, faulting effect, engineering structures
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MODIFIYE KiLLER KULLANILARAK KiRLIiLIKLERIN GiDERIMi
REMOVAL OF POLLUTANTS BY USING MODIFIED CLAYS

Asiye Safa OZCAN

Eskisehir Teknik Universitesi, Fen Fakultesi, Kimya Bolumu, Yunus Emre Kampusu, 26470 Eskisehir

Ozet: Cesitli endustrilerdeki teknolojik gelismeler, bu gelismelere paralel olarak bu endUstrilerin
atiksularinda biriken basta agir metaller, aromatik molekuller ve boyarmaddeler gibi zararli bilesikler insan
hayatl icin oldukca ciddi tehdit olusturmakta ve cevre kirliligine yol agmaktadir. Bu Kirliliklerin atiksulardan
uzaklastirilmasinda; dusuk maliyetleri, kolay bulunabilmeleri,yUksek spesifik yUzey alanlari, Ustun adsorpsiyon
kapasiteleri, toksik olmayan yapilari ve 6nemliiyon degistirme kapasiteleri nedeniyle cevre dostu olan kil ve kil
mineralleri etkili adsorban malzemeler olarak yaygin bir sekilde kullanilmaktadir. Cogunlukla negatif yuzey
yUkune sahip olan killer, yUksek katyon degisim kapasitesi ozelligi nedeniyle de ¢ozeltilerden katyonlarin
gideriminde oldukca etkilidir. Her ne kadar dogal killer, kirliliklerin sulu ¢ozeltilerden uzaklastirilmasinda
kullanilsa da, bunlarin hidrofilik ylUzeyleri bazen yeterince etkili ve verimli bir giderim saglayamamaktadir.
Bu nedenle dogal kilin adsorpsiyon kapasitesini ve dolayisiyla belirli bilesiklere olan afinitesini arttirmak
icin modifiye edilmeleri gerekmektedir. Bu islem mevcut olan asit bolgelerinin miktarini, yuzey alanini ve
gozenek hacmini arttirmaktadir. Boylece kil mineralleri, hidrofobik ve organofilik 6zellik kazanmakta ve polar
olmayan bilesiklerin adsorpsiyonunda etkili bir adsorbban olarak davranmaktadir. Bu sunumun temel amaci;
atiksularda siklikla bulunan kirliliklere karsli olaganustU adsorpsiyon yetenekleri olan dogal ve modifiye Killer
hakkinda bilgi sunmaktir. Sonug olarak, kil ve modifiye killer uzun yillardan bu yana mukemmel ve cevre
dostu adsorbanlar olarak etkili bir sekilde kullaniimaktadir.

Anahtar Kelimeler: Kil, Modifiye Kil, Kirlilik giderimi.

Abstract: Technological developments in various industries and, in parallel with these developments have
led to the accumulation of harmful compounds, such as heavy metals, aromatic molecules, and dyes, in the
wastewater of these industries, threatening human life significantly and causing environmental pollution. In
the removal of these pollutants from wastewater, clay and clay minerals are widely used as environmentally
friendly adsorbent materials due to their low costs, easy availability, high specific surface areas, superior
adsorption capacities, non-toxic nature, and significant ion exchange capacities. Clays, which typically
possess negative surface charges, are also highly effective in the removal of cations from solutions due to
their high cation exchange capacity. Although natural clays have been extensively used to remove pollutants
from agueous solutions, their hydrophilic surfaces may sometimes not provide sufficiently effective and
efficient removal. Therefore, it is necessary to modify natural clays to enhance their adsorption capacity
and, consequently, their affinities for specific compounds. This process increases the numlber of available
acid sites, the surface area, and the pore volume in the clay. Thus, clay minerals acquire hydrophobic and
organophilic properties, acting as an effective adsorbent in the adsorption of non-polar compounds. The
primary objective of this presentation is to provide information regarding natural and modified clays and
their remarkable adsorption abilities against pollutants commonly found in wastewater. As a result, clay and
modified clays have been used effectively as excellent and environmentally friendly adsorbents for many
years.

Keywords: Clay, Modified clay, Removal of pollutants.
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VIiTRIFiYE SERAMIK URETIMINDE 6ZLU HAMMADDE SECiM KRIiTERLERI VE NiHAi URUNE ETKiSi

CRITERIA FOR SELECTION OF RAW MATERIAL IN THE PRODUCTION OF VITRIFIED CERAMIC AND ITS
EFFECT ON THE FINAL PRODUCT

Ayse TUNALLI, Giilsah AKDEMIR YURDABAK?

2Eczacibasi Yapi Gerecleri AS, BozUyUk/Bilecik

Ozet: Seramik saglik gerecleri bunyesi kuvars, feldspat, kil ve kaolen harmmaddelerinden olusmaktadir. Blinye
olusturulurken tum hammaddelerin receteye kazandirdigi ozellikler dikkate alinmaktadir. Kuvars bunyede
genlesme ve mukavemet artirici olarak yaklasik %17-25 oraninda yer almaktadir. Feldispat ise bUnyede ergitici
gbrevde yer almaktadir ve su emmeyi azaltmaktadir. Yaklasik %30-35 oraninda seramik saglik gerecleri
buUnyesinde kullanilmaktadir. Kil ve kaolen bunyede yaklasik %50 oraninda kullaniimaktadir. Kil ve kaolen
karo gibi kuru sekillendirme ile Uretim yapan sektorlerde ham halleri ile kullanilabilirken seramik saglik
gerecleri gibi sulu sekillendirme yapilan ve reolojinin cok énemli oldugu sektorlerde stzme islemine tabii
tutularak zenginlestirmenin ardindan kullanimlari tercih edilir. Kil ve kaolen secimi seramik saglik gerecleri
Uretimi icin dnemli bir parametredir ve tum surec akisini etkilemektedir. Seramik saglik gerecleri Uretimi
camur hazirlama ile baslayip, sekillendirme, kurutma, sirlama, kalite ayrim ve paketleme ile son bulmaktadir.
Kil ve kaolenden secimi olusturulacak camurun reolojisi, doktm ozelliklerini, kalinlik alma kabiliyeti gibi pek
cok ozelliginde en etkin rol oynar. Dolayisi ile tum sUre¢ boyunca; sekillendirme, kurutma, pisirim prosesinde
etkili olup nihai dranun kalitesini belirleyen bir faktordur. Kil ve kaolenlerin etki mekanizmasini anlayabilmek
icin girdi kontrol testleri yapilmaktadir. Girdi kontrol testlerinde dokim konsantrasyonu, optimum elektrolit
miktarl, dokim hizi, kuru mukavemet, kiclUlme, deformasyon ve tane boyutu kontrolleri saglanmaktadir.
Hammaddelerin ozelliklerine gore nihai Urtnde istenilen parametreler géz énunde bulundurularak kil ve
kaolen secimiyapilmaktadir. Bu ¢alismada, farkl bolgelere ait kil ve kaolenlerin kimyasal ve dokum ozellikleri
incelenerek, nihai Urdne etkileri yorumlanmistir.

Anahtar Kelimeler: Kil, kaolen, seramik saglik gerecleri, 6zl hammadde

Abstract: : | The body of ceramic sanitary ware consists of raw materials of quartz, feldspar, clay and
kaolin. While creating the structure, the features that all raw materials bring to the recipe are taken into
consideration. Quartz takes place in the body at a rate of approximately 17-25% as an expansion and strength
increaser. Feldspar, on the other hand, has a melting function in the body and reduces water absorption. It is
used within the body of ceramic sanitary ware at a rate of approximately 30-35%. Clay and kaolin are used in
the body at a rate of approximately 50%. While it can be used in its raw form in dry shaping industries such as
clay and kaolin tiles, it is preferred to be used after enrichment by filtering in industries where rheology is very
important, such as ceramic sanitary ware. The choice of clay and kaolin is an important parameter for the
production of ceramic sanitary ware and affects the whole process flow. Ceramic sanitary ware production
starts with mud preparation and ends with shaping, drying, glazing, quality separation and packaging.
The choice of clay and kaolin plays the most effective role in many properties such as the rheology, casting
properties, and thicknessing ability of the mud to be formed. Therefore, throughout the whole process; It
is effective in shaping, drying and firing processes and is a factor that determines the quality of the final
product. Input control tests are carried out in order to understand the mechanism of action of clay and
kaolin. In the input control tests, casting concentration, optimum electrolyte amount, casting speed, dry
strength, shrinkage, deformation and grain size controls are provided. According to the properties of the
raw materials, clay and kaolin are selected by considering the desired parameters in the final product. In this
study, the chemical and casting properties of clays and kaolins from different regions were examined and
their effects on the final product were interpreted.

Keywords: Clay, kaolin, ceramic sanitary ware, raw material
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ULKEMIiZDE VE DUNYADA SAGLIK VE KOZMETiK ALANDA KiL KULLANIMININ GUNCEL DURUMU

CURRENT SITUATION OF CLAY USE IN HEALTH AND COSMETICS IN OUR COUNTRY
AND IN THE WORLD

ligaz NACAKOGLU

Turizm Kaplica ve Klinik Kur Mer. Dernedi, info@turkap.com.tr

Ozet: insanoglu binlerce yildir dogadan gelen cesitli sifali sulari, bitkileri ve camurlari sagdlik, tedavi ve guzellik
amaclyla kullanmistir. Cunumuzde dUnyada coksikgozlemledigimizdogayave dogaladdénusdogal drdnlerin
kullanimini da arttirmistir. Bazi camurlarin tibbi amaclarla kullanilmasina peloidoterapi denir. Camur adini
verdigimiz bu yeralti ve deniz kokenli malzemeler, cesitli organik ve inorganik maddelerin olusturdugu
binlerce yildir jeolojik katmanlarda olusan maddelerdir. Arastirmalar sunu gosteriyor; Peloidoterapi ilavesi
ile yapilan kurlerde iltihapl eklem sayisi ve agrili eklem sayisi ve agr siddeti anlamli derecede azalmistir
(p<0,001), eklem fonksiyonu iyilesmesi ve yasam kalitesi anlamli derecede artmistir (p<0,05), dokuntu
ve kasinti semptomlari ise (p<0,05) azalmistir. Camur; “tedavi ve guzellik" her ikisi icin de binlerce yildir
kullaniimaktadir. Faydali ozellikleri biyolojik maddelerin cUrimesi sonucu olusan maddeler, mineraller,
bitki ve hayvan artiklari ve humik maddelere baglhdir. Camur, cildi temizleyen bir doga mucizesidir. Cildi
onarmakta, vicuda destek olmaktadir. icerdigi mineraller canhilik ve sadlik getirmekte, stresi azaltmaktadir.
Anadolu topraklari medeniyetin besigidir. Anadolu tarihi incelendiginde, Roma hamamlarinda baslayan
termmomineralli suyunun kullanimi Selguklular ve Osmanlilarile tim dunyada taninirhigrartmistir. Binlerce kisi
bu topraklarda saglik ve guzellik icin yillardir camurlari aktif olarak kullanmaktadir. Kil ve camur pazarindaki
dunya capinda bUyume bUyUme her yil artarak devam etmektedir. DUzeltici, yaslanmayi geciktirici tedaviler
yUz cilt bakimi pazarinin hala 6nemli bir pargasi olsa da, tUketici harika gorinen bir cilt saglayan baska araclar
oldugunu giderek daha fazla fark etmektedir. ABD'nin prestijli guzellik sektérinde, bu tur Urlnler ve yaglar,
serumlar, losyonlar ve sutler gibi daha geleneksel cilt bakimi formatlarinin satislarini geride birakarak en
bUyUk bUyUmeyi yasamaktadir. Bu sunumun amaci, tum bu bilgiler 1siginda Ulkemizde ¢camurun guncel
durumunu, sorunlarini ve ¢coézum onerilerini ele almak ve bu konuda bilim cevrelerinde bir farkindalk
yaratmaktir.

Anahtar Kelimeler: Peloid, camur, sagdlik, kozmetik.

Abstract: For thousands of years, human beings have used various healing waters, plants and mud from
nature for health, treatment and beauty purposes. The return to nature and nature, which we observe very
often in the world today, has also increased the use of natural products. The use of some mud for medicinal
purposes is called peloidotherapy. These underground and sea-based materials, which we call mud, are
sulbstances formed in geological layers for thousands of years, formed by various organic and inorganic
substances. Research shows that; In the cures with the addition of peloidotherapy, the number of inflamed
joints and the numiber of painful joints and the severity of pain decreased significantly (p<0.001), joint function
improvement and quality of life increased significantly (p<0.05), and rash and itching symptoms (p<0). .05)
decreased. Mud; It has been used for thousands of years for both “treatment and beauty”. Its beneficial
properties depend on substances, minerals, plant and animal residues and humic substances formed as a
result of the decay of biological substances. Mud is a miracle of nature that cleanses the skin. It repairs the
skin and supports the body. The minerals it contains bring vitality and health, and reduce stress. Anatolian
lands are the cradle of civilization. When Anatolian history is examined, the use of thermomineral water,
which started in Roman baths, increased its recognition all over the world with the Seljuks and Ottomans.
Thousands of people have been actively using mud for years for health and beauty in these lands. The
worldwide growth in the clay and mud market continues to increase every year. While corrective, anti-aging
treatments are still an important part of the facial skincare market, the consumer is increasingly realizing
that there are other tools that provide great-looking skin. The US's prestigious beauty industry is experiencing
the greatest growth, outpacing sales of more traditional skincare formats such as products and oils, serums,
lotions, and milks. The aim of today's presentation is to address the current situation, problems and solution
proposals of mud in our country in the light of all this information, and to raise awareness in scientific circles
on this issue.

Keywords: Peloid, mud, health, cosmetics
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DIYAJENEZ VE COK DUSUK DERECELi METAMORFiIZMA SIRASINDA KARBONIFER YASLI
K-BENTONITLERIN COK EVRELI iLLITLESMESi, SULTANDAG BiRLiGi, GUNEY TURKIYE

MULTI STAGE ILLITIZATION OF CARBONIFEROUS K-BENTONITES DURING DIAGENESIS AND VERY
LOW-GRADE METAMORPHISM, SULTANDAG UNIT, SOUTHERN TURKEY

Amer BOZKAYA!,, Asuman GUNAL-TURKMENOGLU?, M. Cemal GONCUOGLU3, Jan SRODON*, Marek
SZCZERBA?, .Tongu¢ UYSALS

' Pamukkale Universitesi, Jeoloji MUhendisligi Bolumuu, Denizli, obozkaya@pau.edu.tr
2 Orta Dogu Teknik Universitesi, Jeoloji MUhendisligi Bolumu, Ankara, asumant@metu.edu.tr
3 Orta Dogu Teknik Universitesi, Jeoloji MUhendisligi Bolumu, Ankara, mcgoncu@metu.edu.tr
“Institute of Geological Sciences, Polish Acad. Sci, Senacka 1, Krakow, Poland, ndszczer@cyfronet.pl
®Institute of Geological Sciences, Polish Acad. Sci,, Senacka 1, Krakow, Poland, ndsrodon@cyf-kr.edu.pl
¢lstanbul Universitesi-Cerrahpasa, Jeoloji MUhendisligi Bolumu, Istanbul, t.uysal@ug.edu.au

Ozet: Orta Toroslarda Aksehir (Konya) glneyinde Sultandad Birliginin Erken Karbonifer (Mississippiyen) yasli
kirmizi dolomit-dolomitik kirectaslistifiicerisinde sarimsi yesil tefra (K-bentonit) tabakalar yluzeylenmektedir.
K-bentonitler ince taneli serizitlesmis (illitlesmis) vitrofirik dokulu volkanik matriks icerisinde butunuyle
beyaz K-mika ve dolomitlerce ornatilmis 6zsekilli plajiyoklaz fenokristalleri icermektedir. K-bentonitlerin tum
kayac bilesimi kil mineralleri, dolomit ve kalsit olup epiklastik bilesen icermemektedir. illit tim K-bentonit
numunelerinde tek kil mineralini temsil etmektedir. illitler 2M,, IM ve M birlikteligi ile temsil edilmektedir.
[llit Kdbler indeksi degerleri (KIA°208), yUksek dereceli diyajenez-ankizon kosullarini yansitmaktadir.
Cesitli yontemlerden (WILDFIRE, BCGMN, QOMIN vb.)) hesaplanan politipi oranlarl, artan tane boyutu ve
dolayisiyla diyajenez/metamorfizma derecesiyle birlikte 2M, igeriginin arttigini géstermektedir. Farkli tane
buyUkluklerindeki illitlerden (<02 um, 0.2-0.5 um, 0.5-1.0 um, 1.5-2.0 um) genis bir K/Ar yas araligi (90-50 My)
elde edilmistir. K-Ar vaslari ve politipi oranlarinin ekstrapolasyonlari, farkli politipler icin farkli tahmini yaslar
vermektedir, 6rnegin: % 100 2M; icin ~ 50 My, % 100 1M, igin ~ 80 My, % 0 2M i¢in ~ 78 My, % O 1M i¢in 50 My ve
% OIM icin 77 My. % 100 1M i¢in elde edilen negatif yas, 2M'e yeniden kristallesmesi nedeniyle M politipinin
higcbir zaman % 100°e ulasamadigi anlamina gelir. Bu veriler, 2M kristallesmesinin en geng donemde, IM'in ara
doénemde, 1M in ise en eski donemde meydana geldigini gostermektedir. lllitlesme yaslari, Toros kusaginin
jeodinamik evriminde ofiyolit yerlesimlerine (Cec Kretase) ve Toros birliklerinin naplasma dénemlerine
(Erken-Orta Eosen) karsilik gelmektedir. Elde edilen sonuclar, K-bentonitlerdeki illitlerin yas ve politip
verilerinin birbirini izleyen jeolojik olaylarin belirlenmesinde cok énemli bir arag oldugunu gostermistir.

Anahtar Kelimeler: K-Bentonit, diyajenez-metamorfizma, illitlesme, politipi, K-Ar yaslandirma

Abstract: Yellowish green tephra (K-bentonite) layers are exposed in the South of Aksehir (Konya) within
the Early Carboniferous (Mississippian) red dolomite-dolomitic limestone succession of the Sultandag
Unit in the central Tauride Belt. K-bentonites display typical porphyritic texture with euhedral plagioclase
phenocrysts which completely replaced by white K-micas and dolomites within the fine-grained sericitized
volcanic matrix has vitrophyric texture. Whole rock composition of K-bentonites is clay minerals, dolomite
and calcite without epiclastic components. lllite is the only clay mineral in all K-bentonite samples. Illite
polytypes are characterized by the association of 2M,, TM and 1M . lllite Kubler index values (KI,A°26) reflect
high-grade diagenetic to anchizone conditions. The polytype quantifications obtained from several methods
(WILDFIRE, BGMN, QMIN etc) indicate the 2M, content increase with increasing grain size and therefore with
diagenetic/metamorphic grade. The wide range of K/Ar age data (90 to 50 Ma) were obtained from different
grain sizes of illlites (<02 um, 0.2-0.5 pum, 0.5-1.0 um, 15-2.0 um). The extrapolations of K-Ar ages and polytype
ratios give different estimated ages for different polytypes, i.e., ~ 50 Ma for 100% 2M,, ~ 80 Ma for 100% M, ~ 78
Ma for 0% 2M,, ~ 50 Ma for 0% 1M and ~ 77 Ma for 0% M. The negative ages for 100% 1M mean that TM never
reaches 100% because of recrystallization into 2M,. These data suggest that 2M, crystallization is the youngest
phenomenon, TM intermediate, and 1M, oldest. The illitization ages correspond to ophiolite emplacements
(Late Cretaceous) and the imbrication of the Tauride nappes (Early-Middle Eocene) during geodynamic
evolution of the Taurus belt. The obtained results showed that the evaluation of age and polytype data of
illites in K-bentonites can be very important tool in determining subsequent geological events.

Keywords: K-Bentonite, diagenesis-metamorphism, illitization, polytype, K-Ar dating
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KIZILDERE JEOTERMAL SAHASI (SARAYKOY, D.ENiZLi - BUHARKENT, AYDIN) ALTERASYON
ZONLARININ MINERALOJISI

MINERALOGY OF ALTERATION ZONES OF KIZILDERE GEOTHERMAL FIELD
(SARAYKOY, DENIZLI - BUHARKENT, AYDIN)

Amer BOZKAYA, Gullcan BOZKAYA?, Halil ATAN?, Taylan AKIN“
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Ozet: Buylik Menderes grabeninin dodu ucunda Saraykdy (Denizli) ve Buharkent (Aydin) arasinda yer
alan Kizildere jeotermal sahasinda jeotermal sularla iliskili gunumuz-oncesi alterasyon ve iliskili mineral
olusumlari incelenmistir. Jeotermal aktivitenin evriminin ortaya konulmasinin amaclandigi bu calismada,
jeotermal sistemle iliskili kayac ve/veya minerallerin optik mikroskop ve taramali elektron mikroskop (SEM) ve
X-1sini kirinimi (XRD) incelemeleri gerceklestiriimistir. Jeotermal sistemle iliskili guncel ve gunumuz-oncesi
fumerol ¢ikis noktalari ve alterasyon zonlari tektonik hatlar (faylar) ile dogrudan iliskilidir. Neojen-Kuvaterner
yash kirintili karbonatl kayaclardaki bosluk/gdzenek veya catlak dolgusu biciminde ¢okelmis karbonat (kalsit,
dolomit, stronsiyanit), silis (kuvars, kalsedonik kuvars), sulfat (jips, anhidrit, sélestin), kil (kaolinit, illit-simektit
ve simektit) ve oksi-hidroksit mineralleri (bohmit, gotit/limonit) saptanmistir. Alterasyonla iliskili minerallere
detritik kokenli feldispat, mika ve klorit eslik etmektedir. Sondaj kirinti orneklerinde belirlenen hidrotermal
alterasyon urunu olusumlar baslica kalsit, dolomit ve anhidrit olup, dusey yonde anhidrit, dolomit ve kalsit
mineral zonlanmasi sergilemektedir. SEM incelemelerine gore; kalsit ve dolomit ozsekilli-yari ozsekilli
rombohedral, kuvars 6zsekilli trigonal prizma, simektitler yapraksi/tUysu, sélestin 6zsekilli cubuksu prizmatik,
Jjips ve anhidritler ozsekilli cubuksu prizmatik kristaller, stronsiyanit ise ignemsi-lifsi topluluklar halinde
gozlenmektedir. Sicak buhar cikis (fumerol) alanindan alinan hidrotermal alterasyona ugramis karbonat
kayacinda jeotermal sistemle iliskili olarak farkli bicimlerde ozsekilli karbonat (ignemsi, cubuksu, bicaksi)
minerallerinin yani sira ozsekilli prizmatik bohmit ve levhamsi kaolinit mineralleri belirlenmistir. Karbonat
minerallerinin farkli bigimlerde gelismesi birbirini izleyen donemlerde cokeltildigine isaret etmektedir.
Gozeneklerde otijenik (neoformasyon) kokenli ozsekilli yassi prizmatik bohmit ve levhamsi kaolinitler ortam
sicakhiginin 100 °C'yi astigini isaret etmektedir. Simektit, illit-simektit, kaolinit, bohmit, anhidrit birlikteligi,
gunumuz sicakliklarina benzer 100-250 °C sicaklik kosullarini yansitmaktadir..

Anahtar Kelimeler: Kizildere, jeotermal, hidrotermal alterasyon, mineraloji, petrografi

Abstract: In the Kizildere geothermal field, located between Saraykoy (Denizli) and Buharkent (Aydin) at
the eastern part of the BUyuk Menderes Cralben, earlier (fossil) alteration and associated mineral formations
related to geothermal waters were investigated. In this study, optical microscopy, scanning electron
microscopy (SEM), X-ray diffraction (XRD) studies of rocks and/or minerals associated with the geothermal
system were carried out to reveal the earlier evolution of geothermal activity. Current and fossil fumarole
outflow points and alteration zones associated with the geothermal system are directly related to tectonic
zones (faults). Carbonate (calcite, dolomite, strontyanite), silica (quartz, chalcedonic quartz), sulfate (gypsum,
anhydrite, celestine), clay (kaolinite, illite-smectite and smectite) and oxy-hydroxide minerals (boehmite,
goethite/limonite) were deposited in the form of void/pore or crack fill in Neogene- Quaternary clastic
carbonate rocks. Alteration related minerals are accompanied by detrital feldspar, mica and chlorite. The
hydrothermal occurrences fromthe drillcore samples are mainly calcite, dolomite and anhydrite, and show
mineral zoning of anhydrite, dolomite and calcite in the vertical direction. According to SEM investigations;
calcite and dolomite are observed as euhedral-subhedral rhombohedral, quartz euhedral trigonal prism,
smectites as flaky/leafy, celestine as euhedral tabular/prismatic, gypsum and anhydrites as euhedral rod-like
prismatic crystals, and strontyanite as acicular-fibrous assemblages. In the hydrothermally altered carbonate
rock taken from the hot steam outlet (fumerole) area, euhedral carbonate (acicular, rod-like, blade-like)
minerals as well as euhedral prismatic boehmite and platy kaolinite minerals were determined in relation
to the geothermal system. The development of carbonate minerals in different forms indicate that they
were deposited in successive periods. Euhedral prismatic boehmite and slab-like kaolinites of authigenic
(neoformation) origin in the pores indicate that the ambient temperature exceeds 100 °C. The association of
smectite, illite-smectite, kaolinite, boehmite, anhydrite reflects temperature conditions of 100-250 °C similar
to current temperatures.

Keywords: : Kizildere, geothermal, hydrothermal alteration, mineralogy, petrography
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BATI KARADENIZ BOLGESI’NDE (TURKIYE) YILANLI FORMASYONU iCERISINDEKI
K-BENTONITLERDE F-F (FRASNiYEN-FAMENIYEN) SINIRINA AiT iPUCLARI

FINGERPRINTS OF F-F (FRASNIAN-FAMENNIAN) BOUNDARY WITHIN YILANLI FORMATION (LATE
DEVONIAN-EARLY CARBONIFEROUS) K-BENTONITES IN NORTHWESTERN BLACK SEA REGION,
TURKEY
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Ozet: \olkanik patlamalar sonucu olusan volkanik kuller (tefra) uzun mesafeler boyunca tasindiktan
sonra depolanir ve erken diyajenez esnasinda bozunarak bentonitlere (simektitce zengin volkanik kokenli
kil minerallerine) donusurler. Daha sonra bu bentonitler ge¢ diyajenez esnasinda gerceklesen kimyasal
modifikasyon veilerleyen illitlesme sonucunda K-bentonitlere ve nihayetinde dusuk-dereceli metamorfizma
sirasinda metabentonitlere donUsurler. Bati Karadeniz Bolgesi'nde Zonguldak birliginin Ust Devoniyen-Alt
Karbonifer yasli sig denizel karbonat platformunda depolanan Yilanli Formasyonu icerisinde tespit edilen
K-bentonitler kirectasi-dolomitik kirectasi birimleriileardalanmaliyUzleklervermektedir. Yilanliformasyonuna
ait sarimsi-kahverengive gri-yesil renkli K-bentonit seviyeleri, kil mineral icerigi bakimindan baslica illit (95 %),
ve az miktarda karisik-katmanliillit-simektit (5 %) icermektedir. Ayrica K-bentonitler icerisinde kil disi mineral
olarak; biyotit, feldspat, kuvars, apatit ve pirit gibi mineraller yer almaktadir. S6z konusu K-bentonitlere
ait yapilan bir on paleontolojik calismada bazi konodont mikrofosilleri tespit edilmistir. Yapilan analizler
neticesinde, tespit edilen konodont mikrofosillerinin (Icriodus ex. gr. Subterminus ve Icriodus cornutus) F-F
sinirindaki muhtemel bir kitlesel yok olus olayini temsil edebilecedi gorulmustur. Calisma alaninda sadece
iki K-bentonit seviyesini iceren (09Y03 ve 09Y17 numarall K-bentonit seviyeleri) kirectaslarinda birkac adet
konodont mikrofosili bulunmustir. incelenen K-bentonit seviyelerinde az miktarda konodont fosili géralme
nedeninin Frasniyen-Fameniyen (F-F) sinirinda gerceklesen kitlesel yokolus olayi (Ust Kellwasser Olayi) oldugu
dusunulmektedir. Dusuk miktarda ve cesitlilikte olmalarina ragmen, K-bentonit seviyeleri Alt Fameniyenicin
Icriodus ex. gr. subterminus ve Icriodus cornutus gibi onemli karakteristik konodont fosilleri icermektedir.
Bu Alt Fameniyen konodont turleri icriodid biyofasiyesini (sig denizel) temsil etmektedirler. Yukarida bahsi
gecen konodont mikrofosillerinden elde edilen yeni veriler isiginda, Yilanh formasyonundaki K-bentonitlerin
(tefra) cokelim yasinin erken Fameniyen oldudu dustnulmektedir.

Anahtar Kelimeler: K-bentonit, diyajenez, Fameniyen, Ust Kellwasser Olayl (UKO), konodont.

Abstract: The products of explosive eruptions in the form of volcanic ash (tephra), after being transported
for long distances, are settled and altered to bentonites (smectite-rich volcanogenic clay rocks) in early
diagenesis. In late diagenesis, these bentonites are transformed into K-bentonites by chemical modification
and progressive illitization, then finally into metabentonites by low-grade metamorphism. K-bentonites,
formed by the diagenesis of volcanic ash are exposed within the limestone-dolomitic limestone successions
oftheVYilanli formation, deposited on the Upper Devonian-Lower Carboniferous shallow carbonate platform of
the Zonguldak terrane. It was seen that yellowish-brown and gray-green colored K-bentonite horizons of the
Yilanli formation dominantly include illite (95 %), with lesser amounts of mixed-layer illite-smectite (5 %) as the
clay minerals. The K-bentonites also contain biotite, feldspar, quartz, apatite, and pyrite as non-clay minerals.
During the previous paleontological studies of the limestone layers associated with those K-bentonite beds,
some conodont microfossils were detected. As a result of detailed examination of conodont microfossils, it
has been revealed that the conodont species (lcriodus ex. gr. subterminus and Icriodus cornutus species)
represent a possible mass extinction event at F-F boundary. In our study area, a few conodont samples found
only in two K-bentonite horizons (09Y03 and 09Y17 K-bentonite horizons). The main cause of lesser amounts
of conodonts fossils in the examined horizons should be the mass extinction event (Upper Kellwasser Event)
at Frasnian-Famenian (F-F) boundary. The limestone layers associated with the K-bentonite lbeds, are chiefly
characterized by nearshore facies setting with a low abundant conodont record. Regarding the recovered
conodont assemblages, it is suggested that K-bentonites (tephras) within Yilanh formation were deposited
during the late Frasnian to early Famennian time interval. The studied K-bentonits (tephras) beds within
Yilanl formation may represent the Kellwasser crisis in NW Turkey.

Keywords: K-bentonite, diagenesis, Famennian, Upper Kellwasser Event (UKE), conodont.
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GERMAV FORMASYONU UZERINDE GELiSMi$ OLAN KiL ROLIYEFi (SiiRT / GUNEYDOGU ANADOLU)
CLAY RELIEF FORMED ON THE GERMAV FORMATION (SiiRT / SOUTHEAST ANATOLIA)
Belgin SOL', Serkan SABANCI?

' Siirt Universitesi Fen-Edebiyat Fakultesi Cografya Bélumdu, belgin.sol@siirt.edu.tr
2 Siirt Universitesi Fen-Edebiyat Fakultesi Cografya Bolumd, serkansabanci@siirt.edu.tr

Ozet: Kil minerali ve blnyesinde kil barindiran kayaclar, gecirimsiz olmalari, i1slak ve kuru olduklarinda
asinmaya karsi gosterdikleri direnc farklari gibi 6zellikler nedeniyle jeomorfolojide farkli topografyalarin ve
farkh yer sekillerinin olusumunda 6énemlibir rol oynamaktadirlar. Kil sahip oldugu bu karakteristik 6zelliklerine
bagl olarak Kil Roliyefi adi verilen ¢zel bir topografya turinun olusumuna yol acmaktadir. Kil roliyefi icinde
kirgibayir ile basamakl bir topografya érnedi olan kuestalar yer alir. Bunlardan &zellikle kirgibayir olusumu
ve gelisimi jeomorfoloji calismalarinda énemli konulardan biridir. Bu calismada seyl, kumtasi ve marn
ardalanmasindan olusan Orta-Ust Maastrihtiyen — Paleosen yaslh Germav Formasyonu uzerinde gelismis
olan kil réliyefi ele alinmistir. Bu baglamda, Guneydodu Anadolu Bolgesi sinirlari icindeki Siirt ilinde Germav.
Formasyonu'nun ylUzeylendigi 4 farkli lokasyonda kirgibayir olusumu UGzerine etki eden faktorlerin ortaya
konulmasi amaclanmaktadir. Sahanin 1939-2022 yillari arasindaki yagis verileri incelendiginde bdlgede yari
kurak iklim tipi gorulse de Kasim ayindan baslayarak Nisan ayl sonuna kadar sahanin yagis degerleri oldukeca
yUksektir. Kurak ve yari kurak iklimlerin karakteristik dzelliklerinden biri yUksek drenaj yogunlugudur. Buna
gbdre Germav Formasyonu'nun yuzeylendidi 4 lokasyonda drenaj yogunluklari hesaplanmistir. Elde edilen
degerler 0,58-1747 km/km2'dir. Drenaj yogunlugunun yuksek oldugu yerlerde kirgibayir gelisiminin daha
fazla olmasinin yani sira yamac uzunluklarinin daha kisa, vadilerin ise daha derin oldugu goézlemlenmistir.
Calisma sahasl icinde kirgibayir gelisiminin yogun oldugu 36 havza belirlenerek, bu havzalardaki yarilim
degerleri hesaplanmistir. En yuksek havza yarilim orani 388 m bulunmustur.

Anahtar Kelimeler: Kil Roliyefi, Kirgibayir, Kuesta, Jeomorfoloji, Havza Yarilimi

Abstract: Clay mineral and clay-containing rocks play an important role in the formation of different
landscapes and landforms in geomorphology due to their impermeability, and differences in resistance to
abrasion when wet and dry. Depending on these characteristic features of clay, it leads to the formation
of a special type of topography called Clay Relief In the clay relief, there are badlands and cuestas, which
is an example of stepped topography. The formation and development of badlands is one of the major
issues in geomorphological research. In this study, the clay relief formed on the Middle-Upper Maastrichtian
- Paleocene aged Germav Formation, consisting of shale, sandstone, and marl, is discussed. In this context, it
is aimed to reveal the factors affecting the formation of badlands in 4 different locations where the Germav
Formation outcrops in the province of Siirt in the Southeastern Anatolia. When the precipitation data of
the area between 1939-2022 are examined, although the semi-arid climate type is seen in the region, the
precipitation values of the area are quite high from November to the end of April. One of the characteristic
features of arid and semi-arid climates is high drainage density. Accordingly, drainage densities were
calculated in 4 locations where the Germav Formation outcropped. The values obtained are 0.58-17.47 km/
km?Z2. It has been observed that the slope lengths are shorter and the valleys are deeper, as well as the greater
development of badlands in places where the drainage density is high. In the study area, 36 basins where
badlands development is intense were determined and incision ratios of the basins were calculated. The
highest basin incision ratio is 388 m.

Keywords: Clay Relief Badland, Cuesta, Geomorphology, Basin Incision
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KORKUT (MU$-TL“JRKiYE) KUZEYDOGUSUNDA YﬁZEYLEYEN ERKEN MiYQSEN YASLI SEDIMANTER
KAYACLARIN TUM KAYAC VE KiL MINERALOJISi

WHOLE ROCK AND CLAY MINERALOGY OF EARLY MIOCENE SEDIMENTARY ROCKS OUTCROPPING
IN THE NORTHEAST OF KORKUT (MUS-TURKIYE)

Hisamettin ERDOGANLI', Tirker YAKUPOGLU?

' Karayollari 11. Bolge Muddrlagd, 65140, Van, Tarkiye, erdoganlihusarmettin@gmail.com
2Van Yduzancu Yil Universitesi, MGhendislik Fakultesi, Jeoloji MGhendisligi Bolumu, 65080 Van, Tarkiye,
turkery@yyu.edu.tr

Ozet: Bu calisma Mus iline 20 km uzakliktaki Korkut ilcesinin kuzeydogusunda ylzeyleyen Erken Miyosen
vasli sedimanter kayaclarin mineralojik bilesimlerinin belirlenerek minerallerin koken ve olusumlarinin ortaya
konulmasi amaciyla yapiimistir. Calisma alaninda yUzeyleyen, Mollabalba Formasyonu (Akitaniyen) ve Aktas
Formasyonu'ndan (Burdigaliyen) iki stratigrafik kesit olcllerek 75 adet kayac ornedi alinmistir. Ornekler
Uzerinde X-isini kinnimi (XRD) tum kayag¢ cozumlemeleri yaptiriimis, bilesimlerinde kalsit, kuvars, feldispat,
klinoptilolit ve kil mineralleri belirlenmistir. Secilmis 20 kayac érneginde XRD ayrintili kil analizleri yaptirilarak
kil boyu mineralojik bilesimleri belirlenmistir. Kil boyu bilesenlerinde; klorit, illit, serpantin, karisik tabakal
klorit-vermikulit (C-V) ve kil disi mineral olarak kalsit, kuvars ve feldispat saptanmistir. Secilmis bes ornekte
SEM ve EDS calismalar yapilmis olup, feldispat, kalsit, klorit ve C-V gibi kil minerallerinin yani sira fosiller
de goézlenmistir. TUm veriler degerlendirildiginde kalsit mineralinin kimyasal ve biyojenik, kuvars, feldispat,
klorit ve serpantin minerallerinin detritik kokenli, klinoptilolitin neoformasyon Urinu, C-V mineralinin negatif
donusumle koyu renkli minerallerden itibaren olustugu yorumu yapilmistir.

Anahtar Kelimeler: Aktas formasyonu, Mollababa formasyonu, X-isini kirinimyi, kdken.

Abstract: This study was carried out to reveal the origins and formations of the minerals by determining
the mineralogical compositions of Early Miocene aged sedimentary rocks outcropping in the northeast
of Korkut district, 20 km from Mus. 75 rock samples were taken by measuring two stratigraphic sections
from Mollababa Formation (Aquitanian) and Aktas Formation (Burdigalian) cropping out in the study area.
X-ray diffraction (XRD) whole-rock analyzes were performed on these rock samples, and calcite, quartz,
feldspar, clinoptilolite and clay minerals were determined in their compositions. Clay fraction mineralogical
compositions were determined by performing XRD detailed clay analyzes on 20 selected rock samples. In
clay fractions; chlorite, illite, serpentine, mixed- layered chlorite-vermiculite (C-V) and non-clay minerals such
as calcite, quartz and feldspar were determined. SEM and EDS studies were carried out on five selected
samples, and in addition to clay minerals such as feldspar, calcite, chlorite and C-V, fossils were also observed.
When all the data were evaluated, it was interpreted that the chemical and biogenic origin of the calcite
mineral, the detrital origin of the quartz, feldspar, chlorite and serpentine minerals, the neoformation product
of clinoptilolite, C-V mineral formed from dark-colored minerals with negative transformation.

Keywords: Aktas formation, Mollabalba formation, X-ray diffraction, origin.

Bu calisma, Van YuzUnclU Yil Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi'nin maddi
destegiyle gerceklestirilmistir (FYL-2021-9280 numarali yUksek lisans tez projesi).
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TUZLUCA (IGDIR-TURKIYE) CIVARINDA YUZEYLENEN MiYOSEN YASLI KAYAGCLARIN MINERALOJIK
VE JEOKIMYASAL OZELLIKLERI

MINERALOGICAL AND GEOCHEMICAL PROPERTIES OF MIOCENE ROCKS OUTCROPPING AROUND
TUZLUCA (IGDIR-TURKIYE)

Enver KARASU!, Tiirker YAKUPOGLU?

Igdir il Afet ve Acil Durum Madarldagd, 76902, Igdir, Tarkiye, emver karasu@afad.govitr
2\ian YuzuncG Yil Universitesi, Mahendislik Fakultesi, Jeoloji MGhendisligi Bélamd, 65080 Van, Turkiye,
turkery@yyu edu.tr

Ozet: Bu calismada, 1gdir ilinin batisinda, Neojen yash Kagizman-Tuzluca Havzasi'nin Tuzluca kesiminde
yuzeylenen Miyosen yasli litostratigrafik birimler (Turabi, Cincavat ve Tuzluca formasyonlari) incelenmistir.
Birimler evaporatik, karbonath ve killi kayaclarla temsil edilmektedirler. Bu kayaclarin mineralojik ve
jeokimyasal 6zelliklerini belirleyerek paleo-depolanma kosullarini yorumlamak calismanin baslica amacidir.
Arazide olculen kesitler boyunca alinan kayac orneklerinde XRD tum kayac ve kil fraksiyonu cozumlemeleri,
ince kesit petrografi calismalari, XRF ile element tayini, SEM ve EDS calismalari gerceklestirilmistir.
Orneklerin tum kayac bilesimlerinde kuvars, feldispat, mika, kalsit, jips ve halit mineralleri belirlenmistir.
Kil fraksiyonlarinda ise smektit, illit, klorit ve paligorskit mineralleri saptanmistir. SEM ve EDS calismalariyla
feldspatlarin bozunarak smektite donustugu belirlenmistir. Ana kayac petrografi calismasl ve paleocortamsal
calismalar jips, halit ve paligorskit minerallerinin kokenlerinin otijenik oldugunu; kalsit mineralinin otijenik;
klorit, illit, kuvars, feldispat ve mika minerallerinin kokenlerinin ise detritik oldugunu gostermistir. Baskin
kil mineralinin smektit olmasi ayni zamanda klorit, illit ve paligorskitin bulunmasi havzanin alkali kosullar
altinda cogunlukla sicak ve nemli, zaman zaman da kurak ve soguk sartlar altinda gelistigini gostermektedir.
Jeokimyasal analizlerde SiO,'in diger ana oksitlerle (CaO, MgO ve SO, harig) pozitif korelasyon gostermesi,
kil ve kinntili malzeme girdisi oldugunu, SiO,'in SO, ve Ca0 ile negatif korelasyonu ise suyun buharlasmasi
nedeniyle havza siglasmasi sonucu CaSO, ¢okellerinin oraninin azalmasi ile iligkilendirilmistir. Ana kayag
petrografi calismasi ve secilmis iz elementlerden U, Nb, Cu, Ni, Co, Sr elementlerinde zenginlesme; Ba, Rb, Zr,
Zn, Pb elementlerinde tuketilme gozlenmesi formasyonlari olusturan birimlerin ana kayacinin notr-mafik-
ultramafik bilesimde olduguna isaret etmektedir.

Anahtar Kelimeler: Turabi-Cincavat-Tuzluca formasyonlari, tum kayac, kil, XRD, XRF, SEM-EDS, koken.

Abstract: In thisstudy, Miocene lithostratigraphic units (Turabi, Cincavatand Tuzluca formations) outcropping
in the Neogene Kagizman-Tuzluca Basin in the west of Igdir province were studied. Units are represented
by evaporatic, carbonate and clayey rocks. The main aim of the study is to determine the mineralogical and
geochemical properties of these rocks and to interpret the palecenvironmental conditions. XRD whole rock
and clay fraction analyzes, thin section petrography studies, element determination with XRF, SEM and EDS
studies of rock samples taken along the sections measured in the field were carried out for this purpose.
Quartz, feldspar, mica, calcite, gypsum and halite minerals were determined in whole rock compositions of
the samples. Smectite, illite, chlorite and paligorskite minerals were found in the clay fractions. It has been
determined that feldspars altered to smectite by SEM and EDS studies. Main rock petrography and paleo-
environmental studies indicate that the origins of gypsum, halite and paligorskite minerals are authigenic;
the authigenic origin of the calcite; the origins of chlorite, illite, quartz, feldspar and mica are detrital. The
predominance of smectite, as well as the presence of chlorite, illite and palygorskite indicate that the basin
developed under alkaline conditions, mostly hot and humid, and occasionally arid and cold conditions. In
geochemical analyzes, the positive correlation of SiO, with other major oxides (excluding CaO, MgO and SO,)
is the input of clay and clastic materials, while the megatwe correlation of SIO, with SO, and CaO is associated
with the decrease in the rate of CaSO, sediments as a result of shallowing ofthe basin due to evaporation of
water. Main rock petrography study and enrichment of selected trace elements U, Nb, Cu, Ni, Co, Sr; depletion
of Ba, Rb, Zr, Zn, Pb elements indicates that the host rock of the units forming the formations is in neutral-
mafic-ultramafic composition.

Keywords: Turabi-Cincavat-Tuzluca formasyonlari, whole-rock, clay, XRD, XRF, SEM-EDS, origin.

Bu calisma, Van YuzUnclU Vil Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi'nin maddi
destegiyle gerceklestirilmistir (FYL-2021-9448 numarall yUksek lisans tez projesi).
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ADANA HAVZASI KUVATERNER-GUNCEL COKELLERININ MINERALOJIK ve SEDIMANTOLOJIK
OZELLIKLERI

MINERALOGICAL AND SEDIMENTOLOGICAL CHARACTERISTICS OF QUATERNARY- RECENT
SEDIMENTS OF ADANA BASIN

Sonay BOYRAZ-ASLAN!, Ayla BULUT-USTUN?, Refahat KARADEMi?R, Anil ARDAHANLIOGLUS,
Caglar BOZAN?

'Maden Tetkik ve Arama Genel Madurlagd, Maden Analizleri ve Teknoloji Dairesi, Ankara
(sonayboyraz@gmail.com)
2 Maden Tetkik ve Arama Genel Madurlagud, Jeoloji Etdtleri Dairesi, Ankara
5 Eti Mah. Strasburg Cad. 26/20, Ankara

Ozet: MTA Genel MUdurlagu tarafindan yUratilen ‘Tarkiye Bélgesel Olcekli Sivilasma Yatkinlik Haritalarn
Projesi’ kapsaminda Kuvaterner havzalari ayrintili olarak calisiimaktadir. Bu calismanin amaci, projenin
bir bolumunu olusturan Adana Havzasi cokellerinin genel ozellikleri ve mineralojik degisimleri hakkinda
bilgiler vermektir. Dogu Toroslarda yer alan Adana Havzasl, Kuvaterner oncesine kadar tektonik, regresyon-
trangresyon ve iklimsel pek cok jeolojik olaydan etkilenmistir. Akdeniz havzasindaki en onemli olay bilindigi
Uzere, sicak ve kurak bir iklimin hukum surdugu ‘Messiniyen Tuzluluk Krizi'(~ 6 My)'dir. Bu énemli olayin
ardindan Pliyosen'de gerceklesen Akdenizin trangresyonu, Adana Havzasl ve cevresinde Ilik ve donemsel
yagislarin olusmasina yol acmistir. Havza, Pliyosen sonlarina dogru karasallasmaya baslamistir. Karasal ve
gecis ortami ozelligi gosteren Pliyosen-Erken Kuvaterner'de (Pleyistosen) yagish ve kurak-yari kurak iklim,
altwvyal yelpaze cokelleri, fan delta, kiyr cokelleri ile farkli ozelliklerde ve havzada oldukca yaygin bulunan
kalisleri olusturmustur. Uzerinde ¢ok fazla calismalarin yapildigi kalisleri, farkl sekillerde (toz, yumru/nodul,
catlak dolgulu, oluk-tup sekilli, sert karbonat kabuk ve cakil kalisi) gormek mumkundur. Kalislerin mineralojik
bilesenleri kalsit basta olmak Uzere kuvars, plajiyoklaz; kil mineralleri olarak da simektit, paligorskit, klorit
ve daha az kaolinittir. Kalislerin icinde gelistigi ya da yan kaya konumundaki camurtasi-kiltaslari ise basta
kuvars, kalsit, plajiyoklaz, dolomit, daha da az olarak mika, serpantin ve amfibol mineralleriicerir. Bu birimlerin
kil mineral bilesimleri ise kalislerdeki gibi simektit, paligorskit ve bazi seviyelerde daha az klorit, kaolinit ve
illit mineralleri seklindedir. Havzanin KD kesiminde (Osmaniye KB'l) yer alan camurtasi-kiltasl ve arakatkili
karbonat seviyelerinde genelde dolomit ve kuvars egemen mineral olup, bunlara serpantin, plajiyoklaz,
amfibol ve kalsit mineralleri eslik eder. Bu kirintili-karbonatli seviyelerin kil mineral icerikleri simektit, illit,
klorit ve kaolinit bulunur. Adana Havzasinin Ge¢ Kuvaterner (Holosen)-guncel cokelleri; genel olarak altvyon
yvelpazesi cokelleri, yamacg molozlari, akarsu sekisi ¢cokelleri, akarsu cokelleri ile kiyi-delta c¢okellerinden
kuruludur. Arazi calismalarinda, bu cokellerin havza bazinda dagilimlarini ve depolanma ozelliklerini
pelirlemek amaciyla, havzayi temsil edecek sekilde derinlikleri 2.5 m'ye kadar ulasan 10 farkli gozlem cukuru
incelenmistir. Havzanin tortul dolgu birikiminin sig kesimine denk gelen bu alanlarda, tarim faaliyetleri cok
yaygin oldugu icin yuzeyden itibaren ilk 20 cm'lik kisim pulluk zon olarak tanimlanmistir. Bu derinlikten
itibaren cokeller genel itibariyle gri-yesil kahve ve acik kahve renklerinde yer yer Killi silt, ince kumlu siltli kil
ve daha derinlerde yer yer mavimsi plastik ozellikli killer seklindedir. Gozlem cukurlarinin bazi seviyelerinde
karbonat sivamalari ve kavki parcalari da gozlenmistir. Bu ¢cokellerin mineralojik bilesenleri kalsit, kuvars,
plajiyoklaz, delomit, jips, mika minerali, amfibol ve serpantin mineralleri olup havzanin genelinde gozlenir.
Kil mineralleri de simektit, klorit minerali, illit, kaolinit ve cukurlarin tabban kisimlarina yakin olan drneklerde
paligorskit minerali de saptanmistir. Havzanin Kuvaterner donemindeki mineralojik bilesenleri, havza
genelinde benzer ozellikte olmakla beraber dagilimlarinda kismen degisiklikler olabilmektedir. Bu durum,
drenaj alanindaki kayaclarin erozyonal surecleri ve iklimsel kosullarin etkinligini de destekler durumdadir.

Anahtar Kelimeler: Adana Havzasi, Kuvaterner, Kil Mineralleri

Abstract: Quaternary basins are being investigated in detail within the scope of “The Regional Scale
Liguefaction Susceptibility Map of Turkey Project” held by the General Directorate of Mineral Research and
Exploration. The aim of this study is to give information about the general characteristics and mineralogical
changes of the Adana basin sediments which make up a part of the project. The Adana Basin, which is
located in the Eastern Taurus region, was affected by numerous events such as tectonic activities, regression-
transgression, and climatic-geological events until before the Quaternary. As is known, the most important
event in the Mediterranean Basin is the ‘Messinian salinity crisis(~ 6 Ma), during which a hot and dry climate
prevailed. After this important event, the transgression of the Mediterranean in the Pliocene resulted in
warm and periodic precipitation in and around the Adana Basin. The basin began to be continental toward
the end of the Pliocene. In the Pliocene-Early Quaternary (Pleistocene), which had the characteristics of a
continental and transition environment, the rainy and arid-semi-arid climate formed alluvial fan sediments,
fan deltas, coastal sediments, and caliche of different properties, which is commmon in the basin. It is possible
to see the caliche, which has been studied substantially, in different ways (dust, tuber/nodule, fracture-infill,
laminar crust, hard laminated crust (hardpan) and pisolitic crust). The mineralogical components of the
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caliche are quartz, plagioclase, especially calcite, and smectite, palygorskite, chlorite, and less kaolinite as
clay minerals. The mudstones-claystones in/next to which the caliches develop contain primarily quartz,
calcite, plagioclase, dolomite, and fewer amounts of mica mineral, serpentine, and amphibole mineral. The
clay mineral compositions of these units are in the form of smectite, palygorskite and, at some levels, less
amountsofchlorite, kaolinite, and illite minerals, as in the caliche. At the mudstone-claystone and intercalated
carbonate levels in the NE section of the basin (NW of Osmaniye), dolomite and quartz are the dominant
minerals, and these minerals are accompanied by serpentine mineral, plagioclase, amphibole mineral, and
calcite. The clay minerals of these clastic-carbonate levels consist of smectite, illite, chlorite, and kaolinite.
The Late Quaternary (Holocene)-recent sediments of the Adana Basin are usually composed of alluvial fan
sediments, slope debris, river terrace sediments, fluvial sediments and coastal-delta sediments. To determine
the distribution and storage properties of these sediments in the basin, 10 different observation pits with
depths up to 2.5 m were examined to represent the basin in land studies. In these observation pits, which
correspond to the shallow section of the sedimentary filling accumulation of the basin, the first 20 cm from
the surface were defined as the plow zone because agricultural activities are quite widespread. From this
depth onward, the sediments are generally in the form of clayey silt of gray-green brown and light brown
colors, thin sandy silty clay and bluish plastic clays in deeper areas. Carbonate plasters and shell fragments
were also observed at some levels of the observation pits. The mineralogical components of these sediments
are calcite, quartz, plagioclase, dolomite, gypsum, mica mineral, amphibole, and serpentine minerals,
which are observed throughout the basin. As clay minerals, smectite, chlorite mineral, illite, kaolinite and, in
samples close to the bottoms of the pits, palygorskite mineral were observed. Although the mineralogical
components of the basin in the Quaternary are similar throughout the basin, partial differences can be
identified in their distribution. This situation also supports the erosion processes of the rocks in the drainage
area and the effect of climatic conditions.

Keywords: Adana Basin, Quaternary, Clay Minerals
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BATI ANADOLU’DA KOMUR DAMARLARIYLA ARA KATKILI KiLLERIN MiINERALOJIK OLARAK
KARSILASTIRILMASI

MINERALOGICAL COMPARISION OF CLAYS INTERLAYERED COAL SEAMS IN WESTERN ANATOLIA

Hulya ERKOYUN!, Selahattin KADIR?, Burak DEMIRAL3

' Eskisehir Osmangazi Universitesi Jeoloji MUhendisligi TR-26480, Eskisehir, herkoyun@ogu.edu.tr
2 Eskisehir Osmangazi Universitesi Jeoloji MUhendisligi TR-26480, Eskisehir, skadiricc@gmail.com
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Ozet: Bati Anadolu'da Oligosen-Miyosen yasl komUr yataklar (Denizli, Manisa, Afyon, Kitahya, Eskisehir,
Bursa ve Balikesir) tektonik denetimli graben sistemi icinde gelismistir. Bitumld seyl, marn, kiltasl, silttasi,
kumtasl, camurtasl, kdmur damari, kirectasi ve konglomera felsik taf/tUfitlerle iliskili olarak bu grabenlerin
icinde akarsu ve gol ortaminda birikmistir. Bu calisma, bati Anadolu'daki komur damarlari ile iliskili killerin
mineralojik ozelliklerini karsilastirmayl amaclamistir. Kilce zengin orneklerin 6zellikleri X-isinlar difraksiyonu
(XRD) ve taramali elektron mikroskobu (SEM) kullanilarak ortaya konulmustur. Smektit komur yataklarinin
cogunda tuftufit, bitamld seyl, kumtasi, marn ve camurtasinda baskindir. Buna ilaveten, Kitahya-Tuncbilek
ve Manisa-Soma yataklarinda kaolinitik tonstein seviyeleri tuf seviyeleri ve kdmur damarlariyla ara katkilidir.
Daha az oranda illit bitumlU seyl, camurtasi ve tuf orneklerinde tespit edilmistir. DUzensiz sinirlara sahip
ve sedimanlarin bosluklarini dolduran smektit yapraklar detritik kdkenle uyumludur ve/veya otijenik olarak
bozusmus tuf/tufitlerde altere feldispat ve devitrifiye volkan caminin kenarinda olusmustur. Vermiform
bicimli kaolinitler tuflerde biyotit veya feldispatlarin kenarinda veya duzensiz sinirli akarsu sedimanlarin
matriksinde bulunmaktadir. Yapraksi illit kristallerinin smektit veya kaolinitin kenarinda yer almasi alkalin
ortamda diyajenez boyunca ¢cozUlme-yigisma mekanizmasi ile olustugunu gostermektedir.

Anahtar Kelimeler: Koken, Olusum, Kil TUrleri, XRD, SEM

Abstract: The Oligocene-Miocene aged coal deposits in Manisa, Afyon, Kltahya, Eskisehir, Bursa,and Balikesir
basins (western Anatolia) were precipitated under tectonic controlled graben systems. These grabens were
filled by organic-rich shale, marl, claystone, siltstone, sandstone, mudstone, coal seam, limestone, and
conglomerate associated with felsic tuff/tuffite in fluvial and lacustrine environments. The present study
aimed to determine the mineralogical characteristic and comparison of clays associated with coal seams
in western Anatolia. The characteristics of clay-rich samples were examined using X-ray diffraction (XRD)
and scanning electron microscopy (SEM). Smectite is an abundant clay mineral in tuff/tuffite, organic-rich
shale, sandstone, marl, and mudstone in most of the coal deposits. Furthermore, kaolinitic tonstein levels
intercalate between tuff levels and coal seams of Kltahya-Tuncbilek and Manisa-Soma deposits. The less
amount of illite was determined in organic-rich shale, mudstone, and tuff samples. Smectite flakes with
irregular outlines coating and filling pores of sediments consistent with the detrital origin and/or formed
authigenically edging degraded feldspar and devitrified volcanic glass in altered tuff/tuffite. The vermiform
kaolinite edging biotite or feldspar in tuff, and the disordered kaolinite occur in the matrix of the fluvial
sediments. Flaky illite edging smectite and/or kaolinite resulted from dissolution-precipitation in an alkaline
environment during diagenesis.

Keywords: Origin, Formation, Clay Types, XRD, SEM
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AFYON BATISINDAKi NEOJEN COKELLERININ MiNERALOJIiSi VE KOKENI (TURKIYE)

MINERALOGY AND GENESIS OF NEOGENE SEDIMENTS WEST OF AFYON (TURKIYE)

IElif AKISKA, 2Zehra Semra KARAKAS

"Ankara Un[vers/tes/, Muh. Fak, Jeoloji Muh. Bol. Golbasi, Ankara, egunen@eng.ankara.edu.tr
2 Ankara Universitesi, MUh. Fak., Jeoloji MGh. Bol. Golbasi, Ankara, karakas@ankara.edu.tr

Ozet: inceleme alani, ekonomik duzeyde bor, evaporit, linyit, uranyum gibi endustriyel hammaddeleri
iceren bati Anadolu grabenleri icerisindeki Neojen havzalarinin dogusunda yer alir. Bolgede Miyosen istifi,
albviyal yelpaze-fliviyal cokeller ile baslar, Orta-ge¢ Miyosen'den itibaren Afyon volkanizmasinin urdnleri
ile ardalanmall bir sekilde depolanan gol ¢cokelleri ile devam eder. Bu cokellerde yer yer ekonomik dneme
sahip linyitli seviyeler yer alir. Gec Miyosen'in son evrelerinde ise volkanik etkinlik etkisini kaybetmis, ostrakod-
mollusk faunalari iceren gol ¢okelleri belirginlik kazanir. Bu calismada golsel cokeller ve eglikei volkanik/
piroklastik birimlerin mineralojik ve petrografik incelemesi hedeflenmistir. Bunun icin ince kesit calismasi,
XRD ve SEM-EDX yontemleri kullanilmistir. Sedimanter birimlerde kuvars, kalsit, feldispat, evaporit ve Kil
mineralleri gézlenirken, piroklastik birimlerde bu minerallere amfibol, opal ve kristobalit eslik etmektedir.
Birimlerde simektit ve illitegemen kil mineralleridir. Klorit, kaolinit, sepiyolitile yer yer de natrolit bu mineraller
ile birlikte bulunmaktadir. Bal petegdi ve levhamsi morfolojilerde izlenen simektitler genellikle volkan cami,
plajiyoklaz ve natrolit minerallerinin Uzerinde ve/fveya bunlarin kirik, catlak ve bosluklarinda gelismistir. Lifsi
bant ve ipligimsi sekillerdeki illitler, yar 6zsekilli-6zsekilsiz kuvars mineralleri ile birlikte gézlenmistir. Ayrica,
illitler ile birlikte ve onlarin aralarinda 6zsekilli jips kristalleri belirlenmistir. Kaolinit ise tipik olarak hekzagonal
sekilli levhalar ve kitap sekilli yigisimlar gésteren morfolojisi ile tanimlanmistir. incelenen cokel istifteki kil
mineralleri cogunlukla detritik karakterli olup ihimanfadish iklimsel kosullarda piroklastik ve sedimanter
kayaclarin gunlenmesine bagl olarak gelismislerdir. Simektit ve kaolinit mineralleri piroklastik kayaclarin
asitlik ve bazik karakterine bagl olarak otijenik olarak olusmustur. Neojen cokel istifi ve bu istifi temsil
eden sedimanlarin mineralojik bilesimlerine, buyuk olctde paleotopogdrafya, iklimsel faktorler, volkanizma,
tektonizma ile birlikte diyajenetik ortam degisimleri dnemli dlctude etkili olmustur.

Anahtar Kelimeler: Afyon, kil mineralleri, Neojen, SEM, simektit

Abstract:The study area is located in the east of the Neogene basins within the western Anatolian grabens,
containing industrial raw materials such as boron, evaporite, lignite, and uranium at an economic level.
Miocene succession in the region begins with alluvial fan-fluvial deposits, and continues with lake sediments
deposited alternately with the products of Afyon volcanism initiating from the middle-late Miocene. There are
locally economic lignite levels in these deposits. During the last stages of the Late Miocene, volcanic activity
lost its effect and lake sediments containing ostracod-mollusc faunas become prominent. In this study,
mineralogical and petrographic investigation of lacustrine deposits and accompanying volcanic/pyroclastic
units were aimed. For this, thin section study, XRD and SEM-EDX methods were used. While quartz, calcite,
feldspar, evaporite and clay minerals are observed in sedimentary units, amphibole, opal and cristobalite
accompany those minerals in pyroclastic units. Smectite and illite are the dominant clay minerals in these
units. Chlorite, kaolinite, sepiolite and occasionally natrolite are found together with these minerals. Smectites,
observed in honeycomb and plate-like morphologies, developed on volcanic glass, plagioclase and natrolite
minerals and/or in their fractures, cracks and spaces. lllites in fibrous band and filamentous shapes were
observed together with subhedral-anhedral quartz minerals. Additionally, euhedral gypsum crystals were
determined with and between illites. Kaolinite is defined by its morphology that typically shows hexagonal
shaped plates and book-shaped aggregations. Clay minerals in the investigated sedimentary sequence are
mostly detrital in character and developed due to the weathering of pyroclastic and sedimentary rocks in
temperate/numid climatic conditions. Smectite and kaolinite minerals are authigenically formed depending
on the acidity and basic character of pyroclastic rocks. Paleotopography, climatic factors, volcanism,
tectonism and diagenetic environment changes had a significant effect on the mineralogical composition
of the Neogene sedimentary sequence and the sediments representing this sequence.

Keywords: Afyon, clay minerals, Neogene, SEM, smectite.
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PORSELEN YAPIMINDA TUF KULLANIMININ ARASTIRILMASI
INVESTIGATION OF THE USE OF TUFF IN PORCELAIN MAKING

Aslihan KORKMAZ ERYILMAZ], Yusuf Kagan KADIOGLU?

" Ankara Universitesi, Jeoloji Muhendisligi Bélamd, aslikorkmaz@ankara.edu.tr
2 Ankara Universitesi, Jeoloji MGhendisligi Bélumu, kadi@ankara.edu.tr

Ozet: Porselenler dayanikli, yari isik gecirgen, dUstk poroziteye sahip, sirli ya da sirsiz seramik malzemelerdir.
Cenel olarak beyaz ve transparan bir malzeme oldugundan, demir icerigi dusuk olan kaolen turu kil, ayrica
silika ve feldispattan Uretilmektedir. Daha once yapilan calismada porselen yapiminda kuvars ve bazaltin
kullanilabilirligi de arastirma konusu olmustur. Porselen yapiminda kaolenle birlikte montmorillonit ve
illit de kullanilabilmektedir. Yapisinda illit bulunmasi kilin mukavemetini arttirmaktadir. Sert porselenler,
yumusak porselene goére daha fazla kaolen, dogal olarak daha fazla ALO, icerdiginden daha yUksek
sicaklhklarda pismektedir. Onceki calismalardan piroklastik kayalardan ignimbritlerin seramik kaplamada
boyar madde olarak kullanilabilecedi bilinmektedir. ignimbritler piroklastik akmayla olusmus, volkan cami
iceren piroklastik kayalardir. TUfler ise az pekismis veya pekismemis piroklastik drdnlerdir. Genel olarak tufler
montmorillonite benzer ALO, icerigine sahiptirler, ancak silika oranlari ¢cok daha dusUktur. Tufun porselen
yapiminda kullanilabilirliginin arastirilmasi ve porselen sanayisinde kimyasal bilesim mi yoksa mineralojinin
midahaonemlioldugunun ortaya konmasi bu calismanin konusunu olusturmaktadir. Buamacla tufornekleri
ogutulerek toz haline getirildikten sonra mineralojik ve kimyasal bilesimlerini belirlemek amaciyla XRD ve
XRF analizleri yapilmistir. Daha sonra bu toz ornekleri porselen kap icerisinde 1300 °C'ye kadar isitildiktan
sonra elde edilen porselenlerin 6zellikleriincelenerek birbirleriyle karsilastinimistir. Elde edilen sonuclara gore
pekismemis piroklastik kayalarin (tuf benzeri) demir iceriginin yuksek olmadigi (<O,1) durumlarda seramik
yapiminda pasta bolumunde kullanilabilecegi ortaya konmustur. Bununla birlikte yUksek demir icerikli
bu tur kayalarin manyetik seperatorle serbest halde alinabilen manyetik mineral icermesi durumunda da
kullanilabilecegi yapilan calismalar sonucunda gorulmustur.

Anahtar Kelimeler: Porselen, Kaolen, TUf

Abstract: Porcelains are durable, translucent, low porosity, glazed or unglazed ceramic materials. Since it
is generally a white and transparent material, kaolin type clay with low iron content is also produced from
silica and feldspar. In a previous study, the use of basalt and quartz in porcelain production was also the
subject of research. Along with kaolin, montmorillonite and illite can also be used in porcelain production.
The presence of illite increases the strength of the clay. Hard porcelain is sintered at higher temperatures
because it naturally contains more kaolin and naturally more ALO, than soft porcelain. It is known from
previous studies that ignimbrites can be used as a colurant in ceramic coating. Ignimbrites are pyroclastic
rocks containing volcanic glass formed by pyroclastic flow. Tuffs, on the other hand, are less consolidated or
unconsolidated pyroclastic products. Tuffs have similar ALO, content to montmorillonite, but much lower
silica content. The subject of this study is to investigate the usability of tuff in making porcelain and to reveal
whether chemical composition or mineralogy is more important in the porcelain industry. For this purpose,
after the tuff samples were ground into powder, XRD and XRF analyzes were carried out to determine their
chemical composition and mineralogy. Then, these powder samples were heated up to 1300 °C in porcelain
holders, and the properties of the porcelains obtained were compared with each other. According to the
results, it has been revealed that unconsolidated pyroclastic rocks (tuff-like) can be used in the plaster section
of the ceramic in cases where the iron content is not high (<0.1). However, it has been seen as a result of the
studies that such rocks with high iron content can also be used if they contain magnetic minerals that can
be taken in free form with magnetic separators.

Keywords:Porcelain, Kaolin, Tuff
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ANKARA-CUBUK BOLGESi ERKEN-ORTA MIYOSEN YASLI HANGILIi FORMASYONUNUN
MINERALOJIK, JEOKIMYASAL VE ALTERASYON OZELLIKLERI

MINERALOGICAL, GEOCHEMICAL AND ALTERATION CHARACTERISTICS OF EARLY-MIDDLE MIOCENE
HANCILI FORMATION IN ANKARA-CUBUK REGION

Zehra Semra KARAKAGS), Elif AKISKA?, Ayse BAGIRGAN ERTOSUN3

'Ankara Universitesi, MUh. Fak., Jeoloji MUh. Bél. Golbasi, Ankara, karakas@ankara.edutr
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Ozet: Cankiri-Corum Havzasi'nda yaygin olarak yUzlek veren Erken-orta Miyosen yasli Hancili Formasyonu
alUviyal yelpaze, fluviyal ve golsel cokellerden olusur. Havzanin guneybati uzantisi olan Ankara-Cubuk bolgesi
ise baskin olarak golsel karakterli camurtasi, dolomit ve kirectas! litolojileri ile temsil edilir. Bu calismada,
camurtasl ve karbonath birimlerin ince kesit, XRD, XRF ve SEM-EDX analiz yontemleri ile mineralojik ve
petrografik ozelliklerinin incelenerek mineral birlikteliklerinin yani sira jeokimyasal veriler kullanilarak
eski iklim kosullarl, alterasyon Urunleri ve indekslerinin belirlenmesi amagcglanmistir. Golsel istifte karbonat
minerallerinden dolomit, kalsitile birlikte feldspat, kuvars,amfibal, kristobalit ve amorf malzeme belirlenmistir.
Bu minerallere degisik oranlarda simektit, paligorskit, sepiyolit, klorit ve illit tipi kil mineralleri eslik etmektedir.
Gamurtagsl 6rneklerinde SIO, (% 44.26-55.74), ALLO, (%10.00-13.49), MgO (%2.62-7.38) ve Fe O, icerigi (% 3.35-
10.96) olarak belirlenmigstir. Karbonath érneklerde ise CaO (% 23.31-24.08), MgO (% 13.10-15.38), SIO, (% 16.51-
18.63) ve AL O, iceridi ise (% 3.04-4.94) olarak saptanmistir. Camurtasi 6rneklerinde SiO,, ALO,, MgO, ve Fe Os
degerlerinin, karbonatli érneklerde ise SiO, ve Al.Oz degerlerinin yuksek olusu bu birimlerde belirlenen kil
minerallerinden kaynaklanmistir. Orneklerin Kimyasal GUnlenme indeksi (CIW), Kimyasal Bozunma Indeksi
(CIA) ve Plajiyoklaz Bozunma indeksi (PIA) degerleri sirasiyla (0.75-0.92, 0.70-0.85, 0.77-0.95) araligindadir. Bu
veriler birbirleri ile uyumlu olup kaynak alanda orta derecede bir ayrismayi isaret etmektedir. Golsel alanda
belirlenen kil mineralleri havzada kurak ve islak iklim kosullarinin surekli olarak tekrarlandigr mevsimsel
donemlerde olusmustur. Minerallerin olusumu icin gerekli olan Mg, karbonatlarin cozunmesiile saglanirken,
Si, tektonik hatlardan gelen silisce zengin sulardan, Al ise gol alanina gelen detritik malzemelerden (feldispat)
saglanmistir.

Anahtar Kelimeler: Camurtasi, kil mineralleri, jeokimya, CIW, CIA, PIA

Abstract:The Early-Middle Miocene Hancili Formation, widely exposed in the Cankiri-Corum Basin, consists
of alluvial fan, fluvial and lacustrine deposits. The Ankara-Cubuk region, the southwest extension of the basin,
is predominantly represented by lacustrine mudstone, dolomite, and limestone lithologies. In this study, it
was aimed to investigate the mineralogical and petrographic features of mudstone and carbonate units
using thin section, XRD, XRF, and SEM-EDX analysis methods and to determine the paleoclimatic conditions,
alteration products, and index by using geochemical data as well as mineral associations. Dolomite, calcite,
feldspar, quartz, amphibole, cristobalite, and amorphous material were determined in the lacustrine
sequence. These minerals are accompanied by smectite, palygorskite, sepiolite, chlorite, and illite type clay
minerals in varying proportions. In the mudstone samples, SiO, (44.26-55.74 wi%), Al,Os (10.00-13.49 wt%),
MgO (2.62-7.38 wt%) and Fe,Os (3.35-10.96 wt%) were determined. On the other hand, the carbonate samples
are composed of CaO (23.31-24.08 wt%), MgO (1310-15.38 wt%), SiO, (16.51-18.63 wi%), and Al,Oz (3.04-494
wi%) were determined. The high SiO5, Al.Oz, MgO, and Fe>Os values in the mudstone samples and the high
SiO, and AlLOs values in the carbonate samples were caused by the concentration of clay minerals in these
units. The Chemical Index of Weathering (CIW), Chemical Index of Alteration (CIA), and Plagioclase Index of
Alteration (PIA) values of the samples were in the range (0.75-092, 0.70-0.85, 0.77-0.95), respectively. These
data are compatible with each other and indicate moderate weathering in the source area. Clay minerals
determined in the lacustrine area were formed under an alternation of arid and humid climatic conditions in
the basin. While required Mg, for the formation of minerals, is provided by the dissolution of carbonates, Si is
derived from silica-rich waters from faults, and Al is obtained from detrital materials (e.g. feldspar) reaching
the lake area.

Keywords: Mudstone, clay minerals, geochemistry, CIW, CIA, PIA
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ESKISEHIR-MIHALICCIK-KARAGAM KOYU CiVARI KiL (KROM-HALLOYSIT) OLUSUMLARININ
JEOLOJisi, MINERALOJIiSI VE JEOKIMYASAL OZELLIKLERINE AiT iLK SONUGLAR

PRELIMINARY RESULTS OF GEOLOGICAL, MINERALOGICAL AND GEOCHEMICAL CHARACTERISTICS
OF CLAY (CHROME- HALLOYSITE) OCCURENCES, KARACAM VILLAGE, MiHALICCIK-ESKIiSEHIR,
TURKIYE

Zehra Semra KARAKAS', Sinan AKISKA?, i. Sonmez SAYILI?

1ArwkaraﬂL"eri\/ersitesi, Muhendislik Fak., Jeoloji Muhendisligi Bol., Golbasi, Ankara, karakas@ankara.edu.tr
2Ankara Universitesi, MUhendislik Fak, Jeoloji MUhendisligi Bol,, Golbasi, Ankara, akiska@eng.ankara.edu.tr
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Ozet: Eskisehir' in Mihaliccik ilcesi Karacam koyU civarinda DagkUplt ofiyolitik melanjinin peridotit-
serpantinitlerinin lateritlesmesi sonucu nikel ve demirce zengin lateritik yataklar olusmustur. Bu ¢calismada,
yatagin Adatepe ve Belek sektorlerinde kalinliklari bir kag metreye, uzunluklari 10 metreye varan ve egimli
damarlar halinde gorulen mavi, mavimsi yesil kil olusumlari saptanmistir. Bu damarlar lateritik zonlari
kesmektedir. Bu kilolusumlarinin mineral bilesimleri XRD tum kaya ve kil fraksiyonu cekimleriile belirlenmistir.
Halloysitler; hidro halloysit ve meta halloysit yapisinda olup, 10 A ve 7 Adaki pikleri ile tanimlanmislardir. Adi
gecen sektorlerden alinan 4 adet halloysit orneginin kristal morfolojileri SEM-EDS yontemi ile incelenmis ve
nano boyutlu tup yapilarn sunduklari goralmustur. Tum orneklerde yapilan 100 den fazla nokta analizinde
Si ve Al ana elementlerinin yani sira her analizde Cr element pikleri de belirlenmistir. Genellikle daha az
miktarlarda Fe, Ca, Mg, Ni ve Zn element pikleri de gdézlenmistir. Orneklerin ICP-MS yontemi ile yapilan
jeokimyasal analizlerinde SiO, degerlerinin % 36.6-43.4, Al.Oz' in % 23.9-29.4, Cr,O= dederlerinin ise % 5.00-
10.4 arasinda olduklar belirlenmistir. Ayrica % 3.8 den dusuk Fe,Oz, % 0.5 den az CaO ile % 1.35 den az MgO
icerikleri saptanmistir. Eser elementlerden ise 3000 ppm civari Ni, 1000 ppm’ e varan As ve 1900 ppm' lere
kadar cikan F degerlerine ¢ok az oranlarda da olsa Cu, Sb, Zn ve Bi elementlerinin eslik ettigi gorulmustur.
Sonug olarak Karacam koyu lateritik nikel yataklari icinden alinan 4 ornegin de Krom Halloysit turunde kil
mineralinden olustuklari saptanmis ve bunun da dunyada ve Turkiye' de lateritik yataklara 6zgu bir ilk bulgu
oldugu soylenebilir.

Anahtar Kelimeler: Eskisehir- Karacam, Krom-Halloysit, XRD, ICP-MS, SEM-EDS

Abstract: As a result of lateritization processes of peridotites-serpentinites of DagkuplUu ophiolitic melange,
lateritic nickel and iron ore deposits are formed around Karagam villages of Mihaliccik province of Eskisehir,
Turkey. In this study, blue to bluish green colored inclined clay veins with around a few meter thicknesses
and 10 meter lengths are observed in Adatepe and Belek sectors of ore deposit. These veins intersect the
lateritic zones. Mineralogical compositions of these clay occurrences have been obtained by whole rock and
clay fraction XRD patterns. Halloysites are hydrohalloysite and metahalloysite types determined by 10 Ave7
A peaks. Crystal morphologies of 4 halloysite samples collected from above mentioned sectors have been
investigated by SEM-EDS methods revealed nanotube structures. By over 100 point analyses realized on all
samples, in addition of Si and Al major elements, high concentrations of Cr element have been determined.
Small amounts of Fe, Ca, Mg, Ni and Zn element peaks are also observed. Due to ICP-MS geochemical
analyses of samples; SiO, contents vary between 36.6-43.4%, Al,Os between 239-29.4% and Cr,Osz values 5.00
to 10.4%. In addition, Fe-Oz contents are below 3.8%, CaO below 0.5% and MgO below 1.35%. Around 3000
ppmM Ni, up to 1000 ppm As and 1900 ppm F are determined along with trace amounts of Cu, Sb, Zn and Bi.
Consequently, all 4 samples collected from Karacam lateritic nickel deposits revealed that they are Chrome
Halloysites which can indicate a first observation and result in lateritic deposits both in Turkiye and the world.

Keywords: Eskisehir- Karacam, Chrome-Halloysite, XRD, ICP-MS, SEM-EDS
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AHIROZU KAOLEN YATAKLARINDA (ESKISEHIR-TURKIYE)YER ALAN LiSTVENITLERIN ALTERASYON
INDEKSLERI VE JEOKIMYASAL OLARAK iNCELENMELERI

ALTERATION INDEX AND GEOCHEMICAL PERSPECTIVES OF LISTVENITES OCCURRED IN AHIROZU
KAOLIN DEPOSITS (ESKISEHIR-TURKIYE)

Isil OMEROGLU SAYIT’, Asuman GUNAL-TURKMENOGLU'

' Orta Dogu Teknik Universitesi, Jeoloji MUhendisligi Bolumd, isilomeroglu@yahoo.com

Ozet: AhirdzU Kaolen yataklari icerisinde yer alan cesitli alterasyon zonlari dahilinde bulunan farkl mineral
birliktelikleri incelenmis ve mineralojik, jeokimyasal ve kokensel olarak degerlendirilmistir. Bu calismada,
Mihalicgik, Eskisehir bolgesinde yer alan Ahirozu kaolen yataklarricerisinde bulunan listvenitlesmis kayaclarin
Ishikawa alterasyon indeksine (Al) ve klorit-karbonat-pirit indeksine (CCPI) gore propilitik alterasyon zonu
icerisinde degerlendirilmesiyle alakali veriler sunulacaktir. Ahirézu kaolen yataklari G¢ farkl zonda detayl
olarakincelenmistir; arjilik alterasyon zonu, propilitik alterasyon zonu ve silislesme zonu. Propilitik alterasyonun
mineral parajenezi,ana mineral epidot ve ana aksesuar alterasyon urunleri olarak klorit, illit ve piritten olusur.
Akiskanlarin kimyasl, 250 °C'den yuksek sicakliklarda notr pH'a sahip olduklari anlasilmakta olup, calisma
alaninda meydana gelen alterasyonun yogunlugunu incelemek icin Ishikawa alterasyon indeksi (Al) ve klorit-
karbonat-pirit indeksi (CCPI) kullaniimistir. Klorit-karbonat-pirit indeksi (CCPI), magmatik kayaclarda albit,
K-feldspat veya serizitin yerini aldiginda ve Na,O ve K,O kaybiyla sonuclandiginda sistemde Mg-Fe klorit
olusumuna bagl olarak MgO ve FeO miktarindaki artisi hesaplamak icin de gelistirilmistir. Listvenitlesmeye
bagli olarak, karbonat alterasyonunun artmasiyla birlikte, CCPI (>90) degerlerinin arttigl ornekler, baskin
olarak klorit alterasyonundan olusan orneklere kiyasla daha yuksek degerlere sahiptirler.

Anahtar Kelimeler: Ahir6zU kaolen yataklari, lisvenit, sivi kapanim analizi, CCPI, alterasyon indeksi

Abstract:Different mineral associations within various alteration zones distinguished in the Ahirézu Kaolin
deposits were investigated and evaluated in terms of mineralogical, geochemical and origin. In this study,
data on the evaluation of listvenitized rocks in Ahirozu kaolin deposits in Mihaliccik, Eskisehir region related
to the propylitic alteration zone according to Ishikawa alteration index (Al) and chlorite-carbonate-pyrite
index (CCPI) will be presented. AhirézU kaolin deposits were studied in detail in three different zones; argillic
alteration zone, propyliticalteration zone andsilicificationzone. The mineral paragenesis of propylitic alteration
consists of the main minerals epidote and chlorite, as opposed to illite and pyrite as the main accessory
alteration products. The chemistry of the fluids suggests that they have a neutral pH at temperatures higher
than 250 °C. The Ishikawa alteration index (Al) and the chlorite-carbonate-pyrite index (CCPI) were used to
examine the intensity of alteration occurring in the study area. The chlorite-carbonate-pyrite index (CCPI) was
also used to calculate the increase in the amount of MgO and FeO due to the formation of Mg-Fe chlorite in
the system when albite replaces K-feldspar or sericite in igneous rocks, resulting in the loss of Na,O and K,O.
Due to listvenitization, with increasing carbonate alteration, samples with increased CCPI values (>90) were
observed to have higher CCPI values compared to samples composed predominantly of chlorite alteration.

Keywords: AhirozU kaolin deposits, listvenite, fluid inclusion analysis, CCPI, alteration index
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AYVACIK (CANAKKALE) CEVRESINDEKi BENTONIT YATAKLARININ JEOLOJiSi, MINERALOJISi VE
SERAMiK HAMMADDE OLARAK KULLANILABILIRLiGi

GEOLOGICAL AND MiNERALoc:iCA_L PRpPERTiES OF.B_ENTONiTE DEI_DOSiTS AROUND AYVACIK
(CANAKKALE) AND INVESTIGATION OF USABILITY AS CERAMIC RAW MATERIAL

Ruzhdi Yiiksel MEHMET', Ayten CALIK'

Canakkale Onsekiz Mart Universitesi, MUhendislik Fakultesi, Jeoloji MUhendisligi Bolumu, Terziodlu
Kampusu 17020, Canakkale, 20414964001@ogr.comu.edu.tr; aytencalik@comu.edu.tr

Ozet: Bu calisma, Ayvacik (Canakkale) bdlgesinin glineyinde yer alan ilyasfaki ve Pasakdy kdylerini kapsayan
calisma alaninda yUzeylenen altere Miyosen yasli andezit, trakiandezit ve tufler icinde yer alan bentonitlerin
ozelliklerinin belirlenmesi ve seramik hammaddesi olarak kullanilabilirliginin arastirilmasini kapsamaktadir.
Bentonitler, bolgedeki faylar boyunca hareket eden hidrotermal akiskanlarin bolgedeki andezit, trakiandezit
ve tufler gibi Miyosen yash volkanik kayaclari yerinde ayristirmasi ile olusmuslardir. Bu calisma ile bentonit
olusumlarinin, arazi calismalarn ile jeoclojisi, XRD ve XRF (X-Isinlari Difraktometri ve X-isinlari Floresans
Spektrometresi)analizleriile mineralojileriincelenerekseramiksektorunde hammaddeolarak kullanilabilirligi
arastiriimistir. XRD analizleri sonucu yaygin kil boyutundaki malzemenin montmorillonit ve kaolinit oldugu
saptanmistir. Montmorillonitile beraber mineral parajenezleri; montmorillonit + albit + fengit + kalsit + sanidin
+ hematit + kuvars; montmorillonit + sanidin + fengit + kalsit + hematit;. montmorillonit + sanidin + albit +
muskovit; montmorillonit + bitovnit; montmorillonit + bitovnit + muskovit; montmorillonit + oligoklas + kaolinit
+ fengit seklindedir. Analiz sonucu incelenen bentonit olusumlarinin ALO, miktarlarinin minimum %I14'Un
Uzerinde olmasi ve pisme kUculmesi degerlerinin %25'in altinda kalmasi ile Turk Standartlari Enstitdsd’'nun
TS 11136 "Bentonit-Seramik Sanayinde Kullanilan” standartlarina uydugu tespit edilmistir. Fakat standartlara
uymayan; Fe O, degerinin maksimum %I degerinden ve Ti,O, degerinin maksimum %0,3 degerinden yUksek
olmasi, orneklerin 1145°C Uzerinde erimesi, XRF analizleri sonucunda, numunelerin cogunlugunda ates kaybi
maksimum %6'dan yUksek ve esas mineralin montmorillonit oldugu tespit edilmekle beraber ayrica analiz
edilen orneklerin cogunlugunda albit, sanidin ve bitovnit mineralleri de esas mineral olarak belirlenmistir.

Anahtar Kelimeler: Ayvacik Bentonit, hidrotermal alterasyon, seramik hammadde

Abstract: This study includes the determination of the properties of bentonites in altered Miocene aged
andesite, trachyandesite and tuffs cropping out in the study area covering llyasfaki and Pasakdy villages
located in the south of Ayvacik (Canakkale) region and investigating their usability as ceramic raw materials.
Bentonites were formed by the in situ decomposition of Miocene aged volcanic rocks such as andesite,
trachyandesite and tuffs in the region by hydrothermal fluids moving along the faults in the region. In this
study, the geology of bentonite formations with field studies, their mineralogy with XRD and XRF (X-Ray
Diffractometry and X-Ray Fluorescence Spectrometry) analyses and their usability as raw materials in
the ceramic industry were investigated. XRD analysis revealed that the common clay size impurities are
montmorillonite and kaolinite. Mineral parageneses with montmorillonite are montmorillonite + albite +
phengite + calcite + sanidine + hematite + quartz; montmorillonite + sanidine + phengite + calcite + hematite;
montmorillonite + sanidine + albite + muscovite; montmorillonite + bitovnite; montmorillonite + bitovnite
+ muscovite; montmorillonite + oligoclase + kaolinite + phengite. As a result of the analysis, it has been
determined that the ALO, amounts of the examined bentonite formations are above 14% and the firing
shrinkage values are below 25%, and comply with the TS 11136 “Used in the Bentonite-Ceramic Industry”
standards of the Turkish Standards Institute. However, the following were found to be inconsistent with
the standards: Fe O, value higher than maximum 1% and Ti,O, value higher than maximum 0.3%, melting
of the samples above 1145°C, fire loss higher than maximum 6% in the majority of the samples, as a result
of XRF analysis, it was determined that the fire loss was higher than maximum 6% in the majority of the
samples and the main mineral was montmorillonite, and albite, sanidine and bitovnite minerals were also
determined as the main minerals in the majority of the analysed samples.

Keywords: Ayvacik bentonite, hydrothermal alteration, ceramic raw material
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YATAGAN (MUGLA) LiNYiT YATAGINDA KAOLEN OLUSUMUNUN ARASTIRILMASI

RESEARCH OF KAOLIN FORMATION IN YATAGAN (MUGLA) LIGNITE DEPOSIT

Zeynep BUCKUN, Mimtaz GOLAK

Dokuz Eylul Universitesi, MUhendislik Fakultesi, Jeoloji MUhendisligi Bolumu, 35390, Buca-izmir
zeynep.buckun@deu.edu.tr, mumtaz.colak@deu.edu.tr

Ozet: KOEMUr iceren KB-GD uzanimli Yatagan Havzasl, glineybati Anadolu'da yer almaktadir. inceleme
alani, Turgut linyit yatagi, Yatagan Havzasi'nin kuzeybati kisminda yaklasik 80 km?'lik alani kaplamaktadir.
Temel, Menderes Masifi metamorfik kayalarindan olusmaktadir; tabandan yukariya dogru Turgut, Sekkoy ve
Yatagan karasal Miyosen istifi temeli uyumsuz bir sekilde Gzerlemektedir. Kuvaterner alUvyal cokelleri tum
seriyi ortmektedir. Kalinligi 15 metreyi bulan, isletilebilir komur damari iceren Turgut linyit yataginin kuzey
bolumunde linyit damari yaklasik 250 m derinliklerde bulunmakta olup silttasi ve camurtas! baskin; guney
bolumunde ise damar derinligi yaklasik 530 m olup marn yaygindir. Calismmanin amaci, farkl derinliklerdeki
tortul kayalarin mineralojik icerigini ve jeokimyasal sureclerini inceleyerek kil minerali olusumlarini ve
donusumlerini degerlendirmektir. Tortul kaya ornekleri sondaj karotlarindan, gnays ornekleri ise beslenme
havzasindaki yuzleklerden alinmustir. Ornekler polarize mikroskop altinda incelenmistir ve érneklere XRD,
SEM-EDS ve ICP-MS analizleri uygulanmistir. Tortul kaya ornekleri baslica kuvars, feldspat, mika ve Kkil
minerallerinden olusmakta olup bazi ornekler karbonat mineralleri icermektedir. -2 um tane boyuna
ayrilmis érnekler illit ve daha az miktarda simektit ve kaolinit icermekte, ancak bazi orneklerin kaolinit icerigi
onemli dlcude yukselmektedir. Sonuclar, tortul kayacglarin plajiyoklasca zengin kaynak kayalardan turedigini
ve karasal kokenli oldugunu, kaolen olusumunun ise genellikle diyajenez sirasindaki kimyasal ayrisma ve
paleocortam kosullarindaki farklilasma ile kontrol edildigini gostermektedir.

Anahtar Kelimeler: Turgut, Sekkoy, illit, simektit, kaolinitlesme

Abstract:The coal-bearing NW-SE trending Yatagan Basin is located in southwestern Anatolia. The study
area Turgut lignite deposit occupies an area of about 80 km?2 on the northwestern coast of Yatagan Basin.
The basement consists of Menderes Massif metamorphic rocks, whereas the terrestrial Miocene sequence,
from bottom to top, namely these of, Turgut, Sekkoy and Yatagan which unconformably overlies the
basement. Quaternary alluvial deposits cover the whole section. Turgut lignite deposit contains a mineable
coal seam up to 15 m thick, where the seam is c. 250 m deep, siltstone and mudstone are dominant,
whereas in the southern part, where the coal depth is c. 5330 m, marl is commmon. The aim of the study is to
examine mineralogical content and geochemical processes of the sedimentary rocks from different depths
in order to assess the clay mineral formations and transformations. Sedimentary rock samples obtained
from the borehole cores, whereas the gneiss samples picked up from the outcrops of the catchment area.
The samples were examined under polarizing microscope and XRD, SEM-EDX and ICP-MS analyses were
performed to the samples. Sedimentary rock samples consist mainly of quartz, feldspar, mica and clay
minerals; additionaly, some samples contain carbonate minerals. The -2 um fraction of the samples consists
of illite with a less amouth of smectite and kaolinite, whereas kaolinite content increases significantly in
some samples. The results indicate that the sedimentary rocks were derived from plagioclase-rich source
rocks and have terrigenous origin, while kaolen formation is mainly controlled by the chemical weathering
during diagenesis and the differentiation in paleoenvironment conditions.

Keywords: Turgut, Sekkoy, illite, smectite, kaolinitization.
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ANKARA iLi, KALECIK iLCESi, HANCILI KOYU BENTONIT YATAGININ MiNERALOJIK VE TEKNOLOJIK
OZELLIKLERI

MINERALOGICAL AND TECHNOLOGICAL PROPERTIES OF BENTONITE DEPOSIT IN HANCILI VILLAGE,
KALECIK DISTRICT, ANKARA PROVINCE

Asuman KAHYA, Seyfi BAKIR?, Mustafa ALBAYRAK?

"Maden Tetkik Arama Genel MUdurlugu, 06800, asuma?27@amail.com
’Maden Tetkik Arama Genel MUdurlagu, 06800, seyfibakir@mta.govitr
*Maden Tetkik Arama Genel MUdurlugu, 06800, mustafa.albayrak@mta.gov.tr

Ozet: Hancili koyU bentonit yatadl, Ankara ilinin, Kalecik ilcesine 30 kilometre mesafedeki Hancil kdyinin 2
kilometre kuzeyinde yer almaktadir. Bu ¢calisma kapsaminda Hancili koyu bentontonit yataginin mineralojik
ve teknolojik 6zellikleri detayli calisiimistir. Calisma alanindaki bentonit olusumlari, Ust Miyosen yasl, baslica
kiltaslar, kumtaslari, konglomeralar, kirectaslari, tufler, bentonitik kiltasi ve bentonitlerden olusan seride yer
almaktadir. Alinan bentonit orneklerinin X-Ray difraktrometrik analiz sonucuna gdére Na montmorillonit,
montmorillonit, kuvars, feldspat grubu mineralleri, kristobalit, kristobalit-tridimit, amorf silika, kaolinit grubu
mineraller, ankerit, kalsit mineralleri tespit edilmistir. Jeokimyasal analiz sonuclarina gore N>O degeri % 1,89-
2,08 MgO degeri % 2,47-320; Al,Oz dederi %14,29-20,43; SiO, %55,39-67,3; P.0Os %<0,1-0,06; K2O %0,3- 100:
CaO %0,59-3,07; TIO2 %0,2-0,93;, MNO %<0,02 ile 0,17, Fe20z %4.0 ile 7,56 araliginda degismektedir. Teknolojik
analiz sonuglarina gore bazi drneklerin filtrasyon kaybi yUksek oldugundan sondaj bentoniti olarak kullanima
uygun olmadigi (fakat zenginlestirme yapilarak sondaj sektoru icin uygun hale getiriliyor); bazi orneklerin
beyazlik olcumu degerleri dusuk oldugundan ve pisme renginin de koyulugundan dolayi kagit ve seramikte
kullaniminin uygun olmadigi fakat dokum sanayii icin uygun oldugu; bazi bentonit orneklerinin ise sondaj
camuru ve kagit sanayine uygun oldugu, koyu pisme rengi vermesi sebebiyle seramik sanayi icin uygun
olmadigl; bazi orneklerin de, analiz sonuclarina gore, az-cok kumlu, ara tip bentonit oldugu, sondaj camuru,
seramik ve kagit sanayine uygun olmadigl ancak dokum sanayii icin uygun oldugu belirlenmistir. Beyazlik
olcumu degerleri dusuk olan ve pisme rengi koyu olan ornekler, seramik sanayinde artan talep nedeniyle
son yillarda koyu renkli seramik ve sanat eserleri Uretimi icin onemli olmaktadir.

Anahtar Kelimeler: Teknolojik ozellikler, bentonit, Hancili koyd, Kalecik, Ankara

Abstract: Hancili village bentonite deposit is located 2 kilometers north of Hancil village, which is 30
kilometers away from Kalecik district of Ankara province. Within the this study, the mineralogical and
technological properties of the Hanglili village bentontonite deposit were studied in detail. The bentonite
formations in the study area are located in the Upper Miocene series which mainly consist of claystones,
sandstones, conglomerates, limestones, tuffs, bentonitic claystones and bentonites. According to the results
of X-Ray diffractrometric analysis of the bentonite samples taken from study area, Na montmorillonite,
montmorillonite, quartz, feldspar group minerals, cristobalite, cristobalite-tridymite, amorphous silica,
kaolinite group minerals, ankerite, calcite minerals were determined. Based on the results of geochemical
analysis, the N2O value is 1.89-2.08%; MgO value 2.47-320%; Al,Os value is 14.29-20.43%; SiO, 55.39-67.3 %:
P>0s <0.1-0.06%; KoO 0.3%- 1.00%; CaO 0.59-3.07%; TiO, 0.2-0.93%; MnO % <0.02 to 0.17; Fe>Os ranges from
4.0% to 7.56%. By the results of the technological analysis, in some samples are not suitable for use as drilling
pentonite due to their high filtration loss (but it is made suitable for the drilling industry by enrichment);
some samples are not suitable for use in paper and ceramics due to the low whiteness measurement
values and the darkness of the firing color, but they are suitable for the foundry industry; in some samples
of bentonite is suitable for drilling mud and paper industry; in socme samples were determined to be more
or less sandy, intermediate type bentonite and not suitable for drilling mud, ceramic, paper industry, but
suitable for foundry industry. Due to the increasing demand in the ceramic industry, samples with a low
whiteness measurement value and dark firing color have started to gain importance in the production of
dark colored ceramics and works of art in recent years.

Keywords: Technological properties, bentonite, Hancih village, Kalecik, Ankara
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AKBASTEPE ALTIN YATAGI'NA (SOGUT, BILECIK) BAGLI ALTERASYONLARIN KiL MiNERALOJISININ
ON GOZLEMLERI

PRELIMINARY APPROACH TO CLAY MINERALOGY OF THE ALTERATIONS ASSOCIATED WITH THE
AKBASTEPE GOLD DEPOSIT (SOGUT, BILECIK)

Ozlem TOYGAR SAGIN!, Duru CESUR), Selahattin KADIR', Gokcem SAGIN?

' Eskisehir Osmangazi Universitesi Jeoloji MUhendisligi Bolumu, toygaro@ogu.edu.tr
2 Gubretas Maden Yatinmlari A.S. S6gUt, Bilecik, gokcem sagin@gubretasmaden.com

Ozet: Akbastepe altin yatadi S&JUt (Bilecik, KB Turkiye) ilcesinde yer almaktadir. Altin, NilUfer Formasyonu'na
ait sistlerin icerisindeki sulfitli kuvars damarina yerlesmistir. Sistlerin ana mineral bilesimi klorit, aktinolit,
epidot ve kuvarstir. Petrografi ve XRD calismalarina gore demir oksitlesme, silislesme ve karbonatlasma
cevherli zondaki yaygin alterasyonlardir. Klorit, smektit, illit ve kaolinit tespit edilen ana kil mineralleridir. Klorit
altere olmamis yan kayacta yayginken, smektit cevherli zonda gozlenmektedir. Kaolinit smektit ile birlikte
cevherli zonda bulunan fay killerinde tespit edilmistir. Bunun yaninda kuvars, feldispat, kalsit/aragonit,
dolomit/ankerit, gotit, hematit, pirit ve lokal olarak hoylandit-klinoptilolit, analsim, amfibol ve piroksen tespit
edilmistir. SEM-EDX calismalarinda kloritler otijenik olusumlu, dtdzensiz kenarl, yiginlar halinde gozlenirken,
smektit kompakt katmanli yapi sergilemektedir. illit dUzensiz kenarli ve pulsu yapraklanmalar seklinde
gozlenirken, kaolinit masif, vermikuler sekilli bir yapi gostermektedir. Ayrica kaolinit bazi alanlarda demir
oksit fazi ve dolomitlerin kenarinda gelismis sekilde bulunmaktadir. Demir oksit fazi disk, cubuk ve rozet
sekilli hematit ve gotit kristalleri ile temsil edilmektedir. Bu faz, 6z sekilli dolomitlerin etrafinda gozlenmekte
ve bu durum Akbastepe cevherlesmesinde demir oksit fazinin karbonatlasmadan sonra olustugunu
gostermektedir.

Anahtar Kelimeler: Smektit, kaolinit, altin, illit, oksitlesme, silislesme, karbonatlasma.

Abstract: The Akbastepe gold deposit is located in the Sogut district (Bilecik, NW Turkey). The gold is related
to a quartz-sulfide vein in the schist of the Nilufer Formation. The main mineral composition of schist is
chlorite, actinolite, epidote, and quartz. Petrographic and XRD determinations show oxidization, silicification,
and carbonization are the common alterations in the ore zone. Chlorite, smectite, illite, and kaolinite are the
main determined clay minerals. Chlorite is widespread in the unaltered host rock, and smectite is abundant
in the ore zone. Kaolinite was detected in fault gauges in the ore zone associated with smectite. In addition
quartz, feldspar, calcite/aragonite, dolomite/ankerite, goethite, hematite, pyrite, and locally heulandite-
clinoptilolite, analcime, amphibole, and pyroxene were determined. In SEM-EDX studies, chlorite was
determined by characteristic compact, irregular outlined, and stacky forms indicating authigenic formation,
while smectite exhibits a compact platy form. lllite was determined as an irregularly outlined and flaky
platelet form, whereas kaolinite shows a massive, vermicular form. Kaolinite also edged the Fe-oxide phase
and dolomite in places. The Fe-oxide phase is represented by disc-, rod-, and rosette-shaped hematite and
goethite crystals. This phase developed close to the euhedral dolomite suggesting that Fe-phase formed
following carbonization in the deposit.

Keywords: Smectite, kaolinite, gold, illite, oxidization, silicification, carbonization.
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MARMARA BOLGESi KUM REZERVi ORNEKLERININ KARAKTERIZASYONU VE KiL iCERIGi TESPITi

CHARACTERIZATION AND CLAY CONTENT DETERMINATION OF SAND RESERVE SAMPLES OF
MARMARA REGION

Nevin KARAMAHMUT MERMER!

'Kalekim Kimyevi Maddeler, Firuzkdy, Avclilar/istanbul, nevinmermer@kale.com.tr

Ozet: Kum, yapi kimyasallar Urlnlerinde kullanilan dolgulardan biridir. Yapi kimyasali Grtnlerinde
kullanilan kumun kil ve feldispat icerigi, safsizlik tipi, nemi ve tane boyutu dagilimi trtnlerin performansini
etkilemesi nedeniyle belirli oranlarla sinirlandirilan dl¢cutlerdir. Cikarildigl bolgeye ve saflastirma islemlerine
gore icerikleri degismekle birlikte kumun yapisinda bulunan killer tabakali silikat yapilarina bagli olarak su
tutma egilimlerinin yuksek olmasi sebebiyle ¢cimento esasli yapl kimyasallari Grdnlerinde reolojiyi ve belli
bir oranin Uzerinde bulunmasi halinde su alimi, islenebilirlik/uygulama ézellikleri, kabuklasma, acik zaman
ve kap dmru performansini da etkilemektedir. Kumda bulunan feldispat ve killerin karakterizasyonlari ile
ilgili cogu gravimetrik yontemler olmakla birlikte cesitli calismalar mevcuttur. Bu calisma kapsaminda
Istanbul dzelinde degerlendiriimek Gzere Marmara Bolgesi'ndeki kum tedarikgilerinden numuneler temin
edilmis ve yapisal cozumlemeler icin XRD ve FTIR analizleri gerceklestirilmistir. XRD difraktogrami Rietveld
Yontemi ile calisilarak mineral icerik dagilmi tespiti gergeklestirilmistir. FTIR spektrumlari ise kurum icinde
gelistirilen yontemle pik siddetlerine bakilarak nitel cozumleme yontemi olarak kullaniimistir. Si-O bandinin
pik verdigi FTIR bolgesi silisyum yapisindaki killerin pik verdigi bolgelerle értusmesi nedeniyle parmak izi
bolgesi disindaki karakteristik pikler Uzerinden calismalar ydrdtulmuastur. Numunelerin fiziksel ozelliklerinin
tespitinde tane boyutu analizi ve nem tayini testleri yapilmistir. TUm analizler neticesinde saflastirma ve elde
edilme yontemlerine bakilmaksizin ¢cimento esasli yapi kimyasallari drdnlerinde kullanilmak Uzere cografi
olarak en uygun ocaklarin secimi gerceklestirilmistir.

Anahtar Kelimeler: Kum, Kil, XRD, FTIR, YapI Kimyasallar|

Abstract: Sand is one of the fillers used in construction chemicals products. Clay and feldspar content,
impurity type, moisture content, and particle size distribution of the sand used in construction chemical
products are limited to specific ratios due to their influence on product performance. Clays in the structure
of sand influence the rheology of cement-based construction chemicals due to their strong tendency to
hold water because of their layered silicate structures. If the clay content exceeds a particular limit, it also
influences the water uptake, workability/application properties, skin formation, open time, and pot life
performance. Numerous studies have been conducted even though the majority of gravimetric techniques
are related to the characterization of feldspar and clays in sand. In the scope of this research, samples were
collected from sand suppliers in the Marmara Region for evaluation in Istanbul, and XRD and FTIR analyses
were conducted for structural analysis. The mineral content distribution was determined by studying the XRD
diffractogram with the Rietveld Method. FTIR spectra were utilized for quantitative analysis by examining
the peak intensities with an in-house developed method. Since the FTIR region where the Si-O band peaks
overlaps with regions where the clays in the silicon structure peak, studies on the characteristic peaks
outside the fingerprint region were conducted. To determine the physical properties of the samples, grain
size analysis and moisture determination experiments were conducted. As a consequence of all analyses,
the geographically most appropriate quarries were chosen for use in cement-based construction chemicals,
irrespective of their purification and production processes.

Keywords: Sand, Clay, XRD, FTIR, Construction Chemicals
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AFYONKARAHISAR iLi AYRISMIS VOLKANITLERINDEN URETILEN GENLESTIRILMiS
KiLLERIN OZELLIiKLERI

PROPERTIES OF EXPANDED CLAYS PRODUCED FROM WEATHERED
VOLCANITES IN AFYONKARAHISAR

Gokhan GORHAN', Ahmet YILDIZ?, Can BASARAN?

! Afyon Kocatepe Universitesi MUhendislik Fakultesi Insaat MUhendisligi BolumU ggorhan@aku.edu.tr
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Ozet: Genlestirilmis kil yiksek mukavemetli hafif yapi malzemesidir. Déner firinda yaklasik 1100°C—1300°C
sicakhk araliginda isitilmasl sonucunda belli bir hacim artisinin gerceklestigi icerisinde degisik oranlarda
kil minerali iceren hafif bir agregadir. Isitma islemi sirasinda ortaya cikan gazlar, binlerce kuguk kabarcik
olusturmakta ve bunun sonucunda kil genisleyerek bal petedi yapisi olusmaktadir. Hafif yapi malzemeleri
basta olmak Uzere jeoteknik, su aritma ve hidrokultdr uygulamalarinda yaygin bir sekilde kullaniimaktadir.
Mineralojik yapisinda simektit, illit ve serizit gibi yapraksi silikat iceren kil, killi sist ve seyller genlestirilmis kil
uygulamalarinda en cok tercih edilen kayac turleridir. Genlestirilmis killer bina yukunun en aza indirilmesi
ve buna bagli olarak deprem sirasinda olusacak hasarin azaltilmasi ve yuksek s yalitim ozelligi nedeniyle
Avrupa ve AB.D'de vazgecilmez hammaddelerden birisidir. Kendine has ustun ozellikleri, yurt disindaki
yaygin kullanimlari ve Ulkemizdeki énemli bir potansiyel olmasina ragmen, genlestiriimis killer gintmuze
kadar Ulkemizde ne yazik ki yeterince ilgi gormemistir. Bu calismmada Afyonkarahisar ilinde genis yayilimlar
sunan volkanik kayaclardan genlestirilmis kil Uretim olanaklari arastirilmistir. Calismmamizda bilesiminde
belli oranlarda kil minerali iceren ayrismis volkanikler kullaniimistir. Calismmada kullanilan hammaddelerin,
Uretilen pellet ve genlestiriimis kil agrega orneklerinin mineralojik ve jeokimyasal bilesiminin belirlenmesi
ve fiziksel karakterizasyonu icin orneklere x-isini kirimimi (XRD), x-1sini flioresans (XRF), diferansiyal termal ve
termogravimetrik analiz (DT/TGA), fourier dontsumlu kizilétesi spektroskopisi (FTIR) analizi ile fiziksel testler
vapllmistir. Boylece orneklerin genlesme performanslar Uzerinde mineralojik ve jeokimyasal ¢zelliklerin
etkisi ile genlesmeye bagl olarak orneklerde meydana gelen degdisim ortaya konmustur.

Anahtar Kelimeler: Cenlestirilmis kil, volkanikler, mineraloji, Afyonkarahisar

Abstract: Expanded clay is a high strength lightweight building material. It is a light aggregate containing
clay minerals in varying proportions, in which a certain volume increase occurs as a result of heating in a
rotary kiln at a temperature range of approximately 1100°C—1300 °C. The gases released during the heating
process form thousands of tiny bubbles, and as a result, the clay expands to form a honeycomb structure.
It is widely used in geotechnical, water treatment and hydroculture applications, especially light building
materials. Clay, clayey schists and shales containing flaky silicates such as smectite, illite and sericite in their
mineralogical structure are the most preferred rock types in expanded clay applications. Expanded clays
are one of the indispensable raw materials in Europe and the USA due to minimizing the building load and
consequently reducing the damage to occur during earthquakes and high thermal insulation properties.
Despite its unique superior features, widespread use abroad and an important potential in our country,
expanded clays have unfortunately not received enough attention in our country until today. In this study,
expanded clay production possibilities from volcanic rocks with wide distributions in Afyonkarahisar province
were investigated. In our study, weathered volcanics containing clay mineralsin certain proportionswere used.
X-ray diffraction (XRD), x-ray fluorescence (XRF), differential thermal and thermogravimetric analysis (DT/
TGA), fourier transform infrared spectroscopy (FTIR) analysis and physical tests were carried out to determine
the mineralogical and geochemical composition and physical characterization of the raw materials, pellets
and the expanded clay aggregates. Consequently, the effect of mineralogical and geochemical properties
on the expansion performances and the change in due to expansion of the aggregates were revealed.

Keywords: Expanded clay, volcanics, mineralogy, Afyonkarahisar
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iSLENMiS VE TUVENAN KiLLERIN REOLOJiK DAVRANISLARININ iNCELENMESi
INVESTIGATION OF RHEOLOGICAL BEHAVIORS OF REFINED AND RUN-OF- MINE CLAYS
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Ozet: Killer feldspatlarin zaman icerisinde belirli sartlar altinda ayrismaslyla veya volkanik kalintilardan
meydana gelen ince tane dagilimina sahip dogal minerallerdir. Killerin dogal bir mineral olmasi sebebiyle,
tUvenan olarak dogadan cikarnldigl sekilde kullanilabildigi kaynaklar var olmasina ragmen kaynaklarin
cogu icerdikleri safsizliklar ve uygun olmayan dokum ozellikleri sebebiyle islenmeleri ve safsizliklarindan
arindinimalart gerekmektedir. Seramik Saglik Gerecleri (SSC) sektorundeki kullanilan killer hem islenmis
(makarna) hem de tuvanan olabilmektedir. Dikkat edilmesi gereken husus camur icerisinde bu ince yapilli
killerin askida kalarak homojen bir suspansiyon olusturmasidir. Bunun icin yardimci deflokulantlar kullanilir.
Kullanilan killer incelenirken dokum ozelikleri, cozunmus tuz ve sulfat icerigi, optimum elektrolit miktari
ve reolojik ozelliklerine dikkat edilmektedir. Bu calismada seramik saglik gerecleri camurunda kullanilan
islenmis ve tUvanan killerin fiziksel ve kimyasal ozelliklerinin incelenmesi ve farkli deflokulant miktari ile
hazirlanan sUspansiyonlarin reolojik yapilarinin arastirlmasi amaclanmistir. Islenmis ve tivanan killerin
yvapisal farkliliklari ortaya konulmasi ve deflokulantlar karsisindaki reolojik davranislari karakterize edilmesi
hedeflenmistir. Dokum ozellikleri, optimum elektrolit miktari, plastiklik ve kuru mukavemet kontrolleri
yapllmistir. Sedigraf ve lazer yontemi ile tane boyut dagilimlari analiz edilmistir. Reometre ile farkl kayma
hizlarindaki viskoziteleri ve bozulma deformasyon degerleri incelenerek killerin optimmum deflokulant miktari
icin limit degerler belirlenmistir.

Anahtar Kelimeler: Seramik saglik gerecleri, killer, deflokulant, reoloji

Abstract: Clays are natural minerals with fine grain distribution, which are formed by the decomposition of
feldspars under certain conditions over time or from volcanic remains. Due to the fact that clays are a natural
mineral, although there are sources where they can be used as they are extracted from nature, most of the
sources need to be processed and purified from their impurities due to the impurities they contain and
unsuitable casting properties. Clays used in the Ceramic Sanitary Ware (SSG) sector can be both processed
(pasta) and run-of-mine clays. It should be noted that these fine clays remain suspended in the mud and
form a homogeneous suspension. For this, auxiliary deflocculants are used. While examining the clays used,
attention is paid to casting properties, dissolved salt and sulphate content, optimum electrolyte amount and
rheological properties. In this study, it was aimed to examine the physical and chemical properties of refined
and run-of-mine clays used in ceramic sanitary ware mud and to investigate the rheological structures of
suspensions prepared with different deflocculant amounts. It is aimed to reveal the structural differences
of refined and run-of-mine clays and to characterize their rheological behaviour against deflocculants.
Casting properties, optimum amount of electrolyte, plasticity and dry strength were checked. Particle size
distributions were analysed by serigraph and laser method. Viscosities and distortion deformation values at
different shear rates were examined with a rheometer and limit values were determined for the optimum
amount of deflocculant of clays.

Keywords: Ceramic Sanitary Ware, clays, deflocculant, rheoclogy

51


mailto:a.akbay@creavit.com.tr
mailto:e.kazli@creavit.com.tr
mailto:irem.altinok@creavit.com.tr
mailto:orcun.zirtil@creavit.com.tr

(]
KIL'2023 19. ULUSAL KiL SEMPOZYUMU 19th International Clay Symposium

NANOKIL, NANOKOMPOZIT
SIMULASYON VE
MODELLEMESI

NANOCLAY, NANOCOMPOSITE,
SIMULATION AND MODELLING

52



6-9 Eyliil 2023 BiLDiRi ®ZETLERIi KiTABI BOOK OFABSTRACTS
6-9 September 2023

POLIETILEN-HAM BENTONIT KOMPOZITLERIN YAPISAL VE DIiELEKTRIK OZELLIKLERININ
iNCELENMESi

INVESTIGATION OF STRUCTURAL AND DIELECTRIC PROPERTIES OF POLYETHYLENE -PRISTINE
BENTONITE COMPOSITES
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Ozet: Dusuk dielektrik sabitli malzemeler, ozellikle mikroelektronik endustrisinde siklikla kullanilir. Polar
olmayan polimerler oldukg¢a dusuk dielektrik sabite sahip olmasina karsin, termal ve mekanik kararsizliklari
ile calisma sicaklik araliklarinin dar olmasindan mikroelektronik uygulamalarda sinirli kullaniimaktadir. Son
yillarda, silikat-organosilikat bilesikler yerine polimer ya da kil esasli polimer-kil kompozitlerin bu sektorde
kullanimlarina yonelik ¢alismalar hiz kazanmistir. Bu calismada, ham Bentonit (Eczacibasi-Esan) ile dusuk
katki oranlarinda (maks. kUtlece %15) polietilen (PE) yuklemesi yapilarak, PE-Ham bentonit kompozitler elde
edilmistir. Hazirlanan orneklerin yapisal analizleri (Kizilotesi spektroskopi-FT—IR, X isini kirinimi-XRD analizi)
ve dielektrik spektroskopisi-DS (IHz-10MHz) incelenmistir. XRD analizinden, polimerin kil tabakalari arasina
yverlesmedigi (interkalasyon), tersine polimer molekudllerinin kil yUzeyi ile etkilestigi, tabakalar arasi mesafede
kUcuk daralmalar ile tespit edildi. Benzer bir sekilde etkilesmenin yuzeyde oldugunun gostergesi FT-IR
calismasinda da mevcuttur. Kilin yapl suyu bandindan cok yuzey suyu bandinda dalga sayisinda kaymalar
gozlenmistir. Dielektrik spektroskopi calismasindan, ozellikle dusuk kutleli PE yuklemerinde dielektrik
sabitlerin ham kil degerlerine gore dustugu, relaksasyon frekanslarinin dusuk frekans bolgesine kaydidi
gozlenmistir. Yuksek polimer yukleme oranlarinda, polimer-kil etkilesmesi nispeten azaldigindan dielektrik
sabitlerdeki dusUs azalmistir.

Anahtar Kelimeler:Polictilen (PE), ham-bentonit (Eczacibasi-Esan), FT-IR, XRD, dielektrik

Abstract:Materials with low dielectric constant are often used, especially in the microelectronics industry.
Although non-polar polymers have very low dielectric constants, they are limited in microelectronic
applications due to their thermal and mechanical instability and narrow operating temperature ranges. In
recent years, studies on the use of polymer or clay-based polymer-clay composites in this sector instead of
silicate-organosilicate compounds have gained momentum. In this study, PE-Pristine bentonite composites
were obtained by loading Pristine Bentonite (Eczacibasi-Esan) with polyethylene (PE) at low additive rates
(max. 15% by mass). Structural analyses (Infrared spectroscopy-FT-IR, X-ray diffraction-XRD analysis) and
dielectric spectroscopy-DS (IHz-10MHZz) of the prepared samples were examined. From the XRD analysis,
it was determined that the polymer did not intercalate into the clay galleries. On the contrary, the polymer
molecules interacted with the clay surface, with small contractions in the interlayer distance. Similarly, the
indication that the interaction is on the surface is also available in the FT-IR study. It was observed that
the wave number shifts in the surface water band rather than the structural water band of the clay. From
the dielectric spectroscopy study, it was observed that the dielectric constants decreased compared to
the pristine clay values, especially at low mass PE loadings, and the relaxation frequencies shifted to the
low frequency region. At high polymer loading rates, the decrease in dielectric constants decreased as the
polymer-clay interaction was relatively reduced.

Keywords: Polyethylene (PE), pristine-bentonite (Eczacibasi-Esan), FT-IR, XRD, dielectric
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SELULOZ KSANTAT-BENTONIT KOMPOZITLERIN YAPISAL OZELLIKLERiININ iNCELENMESi

INVESTIGATION OF THE STRUCTURAL PROPERTIES OF CELLULOSE XANTATE-BENTONITE
COMPOSITES
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Ozet: Killer, biyokutle, tarimsal ve endUstriyel artiklardan hazirlanan distk maliyetli adsorbanlar son birkac
yildir ilgi gérmektedir. Ulkemizin cesitli bolgelerinde yaygin olarak bulunan bol ve dustk maliyetli bir
hammadde olan bentonit kili, suda Cu (Il), Cd (I1), P (Il) ve Ni () gibi agir metal iyonlarini adsorbe etmek
icin benimsenmistir. Bununla birlikte, su ana kadar, dusuk adsorpsiyon verimliligi ve farkli kirletici turleri
icin tek bir adsorbanin uygulanamamasi gibi zorluklar hala devam etmektedir. Ayrica, bentonit su ile temas
ettiginde, guclu hidratasyon, adsorpsiyondan sonra sudan ayrilmasini zorlastirir. Calismalar, sUrfaktan/
organik polimer interkalasyonlu kil kompozitlerinin orijinal kile gére daha iyi adsorpsiyon performansina
sahip oldugunu gostermektedir, ancak benimsenen polimer genellikle yenilenemeyen fosil kaynaklardan
tUretilmistir, bir cesit toksisiteye sahiptir ve cevre dostu dedildir. Buna gore, kilin ara katkisi icin ¢cevre dostu
bir alternatif bulmak buyluk énem tasimaktadir. Ozellikle, cevre dostu ve dustuk maliyetli dodal olarak olusan
polimerler iyi adaylardir. Bu tur dogal olarak olusan polimerler icinde, en bol bulunan biyokUtlelerden biri
olan seluloz ve turevleri, cevre dostu, U¢ boyutlu, maliyeti dusUk ve bu nedenle cevre dostu kompozitlerin
vapimione ¢gikmistir. Ksantatlar, sudaki hem organik antibiyotik hem de inorganik agir metal iyonlarricin aktif
bolgeler olarak hizmet edebilen, karboksil ve hidroksil fonksiyonel gruplarinin yani sira gbzenekli bir yapiya
sahip iskelet icerir. Agac veya pamuktan elde edilen selUloz liflerinin sodyum hidroksit ve karbon disulfit
ile islenmesi ile seltloz ksantat adi verilen ve sodyum hidroksit-su karisimlarinda ¢cézUnme gibi ilging bir
ozellige sahip olan bir selUloz tUrevi olusturur. Bu nedenle, ksantat bentonit kili kompoziti olusturarak suda
temsili organik ve inorganik maddelerin adsorplanmasinda iyi bir performansa sahip olmasi beklenmektedir.
Mevcut calismada, selUloz ve bentonitten turetilen, dustk maliyetli ve yerel olarak kolay bulunabilen yeni
bir kompozit uygulanabilir bir yontemle sentezlendi. Yeni olusturulan kompozitin yapisal ézellikleri, Fourier
donusumu kizilotesi spektroskopisi (FTIR), toz X-isini kirinimi (XRD) termal gravimetri (TGA) analizleri ile
karakterize edildi.

Anahtar Kelimeler: Sellloz ksantat, Bentonit, FT-IR, XRD, TGA.

Abstract: Low-cost adsorbents prepared from clays, biomass, agricultural and industrial residues have
attracted interest in the last few years. Bentonite clay, which is an abundant and low-cost raw material
widely available in various regions of our country, has been adopted to adsorb heavy metal ions such as
Cu (), Cd (I1), Pb (1) and Ni(ll) in water. However, until now, difficulties still remain, such as low adsorption
efficiency and inability to apply a single adsorbent for different types of pollutants. Also, when bentonite
comes into contact with water, strong hydration makes it difficult to separate from water after adsorption.
Studies show that the surfactant/organic polymer intercalated clay composites have better adsorption
performance than the original clay, but the polymer adopted is usually derived from non-renewable fossil
resources, has some toxicity, and is not environmentally friendly. Accordingly, it is of great importance to
find an environmentally friendly alternative for the clay interlayer. In particular, environmentally friendly
and low-cost naturally occurring polymers are good candidates. Among such naturally occurring polymers,
cellulose and its derivatives, which is one of the most abundant biomasses, has come to the fore in the
production of environmentally friendly, three-dimensional, low cost and therefore environmentally friendly
composites. Xanthates contain a porous skeleton as well as carboxyl and hydroxy! functional groups that
can serve as active sites for both organic antibiotic and inorganic heavy metal ions in water. The treatment
of cellulose fibres from wood or cotton with sodium hydroxide and carbon disulphide creates a cellulose
derivative called cellulose xanthate, which has the interesting property of dissolving in sodium hydroxide-
water mixtures. Therefore, it is expected to have good performance in adsorbing representative organic and
inorganic substances in water by forming xanthate bentonite clay composite. In the present study, a new
low-cost and locally available composite derived from cellulose and bentonite was synthesized by a viable
method. The structural properties of the newly formed composite were characterized by Fourier transform
infrared spectroscopy (FTIR), powder X-ray diffraction (XRD) thermal gravimetry (TGA) analyses.

Keywords: Cellulose xanthate, Bentonite, FT-IR, XRD, TCA.
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KITOSAN/POLI ViNiL ALKOL/KIL IiCEREN NANOKOMPOZIT FILMLERIN HAZIRLANMASI VE
KARAKTERIZASYONU UZERINE iLKSEL CALISMA

A PRIMARY STUDY ON THE PREPARATION AND CHARACTERIZATION OF NANOCOMPOSITE FILMS
CONTAINING KITOSAN/POLY VINYL
ALCOHOL/CLAY
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Ozet: Son yillarda nano malzemelere artan taleple birlikte Ulkemizde ve tim dinyada dogdal nano killerin
kullanimi ve bu yénde bilimsel arastirmalar artmistir. Killer hem dogal hem de sentetik olarak elde edilebilir
ayricadogada bol miktarda bulunurlar, toksisiteleridusukturve ucuzdurlar. Kitosan ve PVA ise, genis uygulama
yelpazesine sahip, toksik olmayan, biyolojik olarak parcalanabilen ve biyolojik olarak uyumlu polimerlerdir.
Bu calismada simektit, kaolinit ve hallosit gibi farkll tipte ve oranda kil kullanilarak Kitosan-Polivinil alkol
(PVA) -Kil iceren membran hazirlanmistir. Boylelikle farkl tipteki killer kullanilarak Gretilen biyolojik
uyumluluga sahip nanomalzemelerin fiziksel 6zelliklerinin belirlenmesi ve karsilastirilmasi amaclanmistir.
Membranlarin morfolojik ve yapisal dzelliklerini belirlemek icin alan emisyon taramali elektron mikroskolbu
(FE-SEM), X-1sint kirinimi (XRD) ve Fourier donusumu kizilotesi (FTIR) spektroskopisi analizleriyapilmistir. XRD
sonugclari, nanokompozitlerdeki piklerin killerin orijinal kil piklerine kiyasla genisledigini ve kayboldugunu
gosterdi, bu da killerin kompozit malzeme icinde oldukga iyi dagildigini gosterir. FTIR analizinde ise, 6zellikle
smektit olmak Uzere killerin hidrofilikligi nedeniyle nanokomposit malzemenin yuksek su emme ozelligi
sergiledikleri tespit edilmistir. Mikro morfolojik calismalar, hallositin nanotlplerinin, kaolinin plaka yapisinin
ve smektitin misir gevregiyapisinin herhangi bir topaklanma veya bozulma olmadan memlbranin matrisinde
dagildigini gostermektedir. Bu calisma, belirlenen ozelliklerin yani sira dayanim, gecirgenlik, gozeneklilik
gibi parametrelerin de belirlenmesi ile kil katkill membranlarin farkl alanlarda kullanima uygunlugunun
belirlenmesine yardimci olacaktir.

Anahtar Kelimeler: Hallosit, Simektit, Kaolinit, Polivinil alkol, Kitosan

Abstract: Nanoclays are obtainable in both natural and synthetic forms, and they are abundant, low in toxicity
and inexpensive. In recent years, with the increasing demand for nanomaterials, the use of natural nano clays
and scientific research in this direction has increased in our country and all over the world. Chitosan and PVA
are non- toxic, biodegradable and biocompatible polymers with a wide range of applications. The aim is to
determine and compare the physical properties of biocompatible nanomaterials made from different types
of clay. In this study, a membrane containing chitosan-polyvinyl alcohol (PVA)-clay was prepared by using
different types and proportions of clay such as smectite, kaolinite and halloysite. Field emission scanning
electron microscopy (FE- SEM), X-ray diffraction (XRD) and Fourier transform infrared (FTIR) spectroscopy
analyses were carried out to determine the morphological and structural characteristics of the membranes.
The XRD results showed that the peaks in the nanocomposites broadened and disappeared compared to
the original clay peaks of the clays, indicating that the clays were exfoliated and quite well dispersed in
the composite material. FTIR analysis showed that the prepared nanocomposites exhibited improved water
absorption properties due to the hydrophilicity of the clays specially smectite, and hydrogel formation of
parent polymers. Micro-morphological studies show that the nanotubes of halloysite, the plate structure
of kaolin and the cornflake structure of smectite are dispersed in the matrix of the membrane without any
aggregation or disruption of its structure. This study will help to determine the suitability of clay doped
membranes for use in various applications, with parameters such as strength, permeability and porosity
being determined in addition to the properties determined.

Keywords: Halloysite, Smectite, Kaolin, Polyvinyl alcohol, Chitosan
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ZEYTIN KARASUYUNDAN FENOLIK BIiLESIKLERIN MODiFiYE MONTMORILLONIT KiLi iLE GERI
KAZANIMI

RECOVERY OF PHENOLIC COMPOUNDS FROM OLIVE MILL WASTEWATER WITH MODIFIED
MONTMORILLONITE CLAY

Emir Zafer HOSGUN!, Seda HOSGUN?, Berrin BOZAN'

Eskisehir Teknik Universitesi, MUhendislik Fakultesi, Kimya MUhendisligi Bolumu, Eskisehir, ezhosgun@
eskisehiredu.tr; bbozan@eskisehiredu.tr
2Eskisehir Osmangazi Universitesi, MUhendislik Mimarlik Fakultesi, Kimya MUhendisligi Bolumu, Eskisenhir,
serol@ogu.edu.tr

Ozet: Cida bileseni olarak fenolik bilesikler; insan sagligr acisindan islevleri, koku, renk ve tat olusumundaki
etkileri, enzim inhibisyonuna neden olmalari ve degisik gidalarda saflik kontrol kriteri olmalari gibi bircok
yonden 6nem tasimaktadir. Zeytin karasuyunun temel bilesenlerinden birisi olan fenolik bilesikler karasuya
ciddi bir kirlilik yuku veren bilesenlerdir. Bu bilesikler zeytinyadi Uretim asamasinda olusur ve atik su ile
yag arasinda paylasilir. Ayni zamanda fenolik turevler, zeytin karasuyunun islenmesi en zor yan urunleri
olarak kabul edilmektedir. Fenolik bilesikler, gida endUstrisinin yani sira farmakolojide de kullanilan onemli
bilesenlerdendir. Bu calisnada, Ulkemizin Marmara bolgesinde yetisen zeytinlerden proses atigl olarak
cikan zeytin karasuyu kullaniimistir. Uc farkh miktarda APTES cozeltisi ile maodifiye edilen montmorillonit
kili fenoliklerin geri kazanimi icin kullaniimistir. Modifiye edilen killer FT-IR ve TGA ile karakterize edilmistir.
Farkli baslangi¢ derisimlerindeki (1500, 3000, 5000, 10000 ve 20000 ppm) zeytin karasuyu ile modifiye edilen
killer 25 °C sicaklikta 24 saat boyunca adsorpsiyon islemine tabii tutulmustur. Killer Gzerine yuklenen toplam
fenolik derisim Folin Ciocalteu yontemi kullanilarak analiz edilmis ve killerin toplam fenolik adsorpsiyon
kapasiteleri hesaplanmistir. Sonug olarak, farkli baslangi¢ fenolik derisiminin 10000 ppm'e kadar adsorpsiyon
kapasitesini tum modifiye killer icin arttirdigl, ancak bu derisimmden sonra herhangi bir artisin olmadigi
gorulmustur. 10000 ppm baslangic derisimi ile yapilan calismada, modifiye edilmemis kil ile 66,55 mg/g
toplam fenolik madde yukleme kapasitesi elde edilirken modifikasyon ile bu miktar 94,94 mg/g degerine
arttrilmistir.

Anahtar Kelimeler:Montmorillonit, kil modifikasyonu, zeytin karasuyu, fenolik bilesikler, adsorpsiyon.

Abstract: Phenolic compounds as a food ingredient; are important for human health in many ways, e.g.,
because of their functions, their effects on odor, color, and taste, their enzyme inhibitory activity, and their
function as purity control criteria in various food products. Phenolic compounds are the main components
of the olive mill wastewater (OMWW). These compounds are formed during olive oil production. At the same
time, phenolic derivatives are considered the most difficult byproducts of OMWW to process. Phenolic
compounds are important components used in pharmacology as well as in the food industry. In this study,
OMWW was used, which is taken from the Marmara region of Turkiye. Montmorillonite clay modified with
three different amounts of APTES solutions was used for the recovery of phenols. The modified clays were
characterized by FT-IR and TCA. The clays modified with olive black water at different initial concentrations
(1500, 3000, 5000, 10000 and 20000 ppmM) were subjected to an adsorption process at 25 °C for 24 hours.
The total phenol was analyzed by the Folin-Ciocalteu method, and the total phenol adsorption capacities
of the clays were calculated. As a result, it was found that different initial phenol concentrations increased
the adsorption capacity up to 10000 ppm for all modified clays, but after this concentration, there was no
increase. A total phenol loading capacity of 66.55 mg/g was obtained with unmodified clay, while this value
was increased to 9494 mg/g with modification with an initial concentration of 10000 ppm.

Keywords: Montmorillonite, clay modification, olive black water, phenolic compounds, adsorption.

57


mailto:ezhosgun@eskisehir.edu.tr
mailto:ezhosgun@eskisehir.edu.tr
mailto:bbozan@eskisehir.edu.tr
mailto:serol@ogu.edu.tr

(]
KIL'2023 19. ULUSAL KiL SEMPOZYUMU 19th International Clay Symposium

KiLLERIN JEOTEKNIK
OZELLIKLERI VE JEOTEKNIK
UYGULAMALARDA KiL
GEOTECHNICAL PROPERTIES
OF CLAYS AND CLAY IN
GEOTECHNICAL APPLICATIONS

58



6-9 Eyliil 2023 BiLDiRi ®ZETLERIi KiTABI BOOK OFABSTRACTS
6-9 September 2023

YUKSEK PLASTISITELI KiLLERIN REZIDUEL DAYANIMLARININ HALKA KESME DENEYiI iLE
BELIiRLENMESi

DETERMINATION OF THE RESIDUAL STRENGTH OF HIGH PLASTICITY CLAYS BY RING SHEAR TEST

Ersin GULER'
' Eskisehir Osmangazi Universitesi, Sivrihisar MYO, Eskisehir, TUrkiye, eguler@ogu.edu.tr

Ozet: Zeminlerin dayanim parametrelerinin belirlenmesi, yapilarin tasarimlarinda ve sevlerin stabilitelerinde
onemlidir. Zeminlerdeki dayanim degerlerinin belirlenmesi sirasinda deformasyonlarin ylUksek dederlere
ulastiktan sonra sabit kalici degerlerde devamlilik gostermesi durumuna ait dayanim degderi reziduel
kayma mukavemeti olarak isimlendirilmektedir. Bu rezidUel dayanim-deformasyon seviyelerini olcebilen
laboratuvar yontemlerinden birisi de halka kesme (ring shear) deney sistemidir. Bu yontem, rezidtel kayma
mukavemetinin belirlenmesinde en guvenilir deney yontemlerindendir. Yuksek plastisiteli killer Uzerinde
yapllmis olan calismalarda, dayanimi etkileyen faktorler olarak saha kosullari ve maruz kaldigr kesme hizi
gorulmektedir. Bu calismada, arazi calismalari yapilarak sondaj sonrasi elde edilen yuksek plastisiteli killerde
farkli yUkleme ve hizlarda halka kesme deneyleri yapiimistir. Elde edilen veriler incelendiginde, yukleme
kosullari ve kesme hizinin hem maksimum, hem de rezidUel dayanim dederleri Uzerinde etkisinin oldugu
sonucuna varilmistir.

Anahtar Kelimeler: Yiksek plastisiteli kil, rezidUel dayanim, halka kesme deneyi.

Abstract: | Determining the strength parameters of soils isimportant in the design of structures and stability
of slopes. During the determination of the strength values of the soils, the strength value of the condition that
the deformations continue at constant permanent values after reaching high values is called the residual
shear strength. One of the laboratory methods that can measure these residual strength-deformation levels
is the ring shear test system. This method is one of the most reliable test methods for determining residual
shear strength. In the studies carried out on high plasticity clays, field conditions and the shear rate it is
exposed to are seen as the factors affecting the strength. In this study, ring shear tests were carried out
at different loadings and speeds in high plasticity clays obtained after drilling by conducting field studies.
When the data obtained were examined, it was concluded that the loading conditions and shear speed had
an effect on both the maximum and residual strength values.

Keywords: High plasticity clay, residual strength, ring shear test.
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JEOTEKNIK SORUNLAR: SU-SUREKSIZLiK-KiL MiNERALI (SSK) UCLUSU
GEOTECHNICAL PROBLEMS: WATER-DISCONTINUITY-CLAY MINERALS (WDC) TRINITY

ilyas YILMAZER!, Ozgiir YILMAZER? ve Sukru KAYA?

Vilmazer Egitim ve MUh. San. ve Tic. Ltd. Sti, Prof. Dr. Ahmet Taner Kislali Mah. 2866 cadde, 35/A, Cankaya,
Ankara, ilyashocam@gmail.com
2Atac MUh. ve Danismanhk Madencilik San. ve Tic. Ltd. Sti, Cankaya, Ankara,
vilmazer@atacmuhendislik.com tr?

Ozet: Jeoteknik sorunlarin ana nedeni SSK GclistdUr. Bu yazida kilden kasit kil mineralidir. Tane boyutuyla
(d<2 p) ilgisi yoktur. Kil boyutunda (d<2 p) bir CaCO, (kalsit) kil katmaninin hidrolik gegirimliligi (K, m/s) 10
“dan daha buyuk iken smektit gurubu kil mineralleri katmaninin Kdegeri 10®in altindadir. Daha da onemlisi
smektit kil mineralleri yUksek oranda plastik iken kalsit kil katmani plastik degdildir. (a) Ozellikle suya doygun ilk
20 m derinlikte alttan ve Ustten kil minerali katmaniyla sinirlanan mil/kum katmaninda da (kuvvetli deprem
aninda) kesin sivilasma yasanirken (b) kalsit kil katmaniyla sinirlanan mil/kum da sivilasma yasanmaz.
Samos adasl depreminde 25 km uzaktaki gumuldur ovasinda (Qa’'nin %90'1 Ust Triyas karmasiginin kristalize
kirectasindan turemistir) sivilasma yasanmazken 80 km uzakta Burunova (Bornova)'da [Qa'nin %901 Miyosen
puUskuruk kaya ve volkan tortullarindan tdremistir. Smektit kil minerali orani da %10'un Uzerindedir] buyuk
olcekli sivilasma yasanmistir.

Tagkin ovalari tarim icin oldukga verimlidir. Organik-inorganik bilegenleri cok genis aginim sunar. Buna karsin,
ozellikle 2:1 kil mineralleri yUksek katyon deg|§|m gizilgUcu ve sisme ozelligi tasidigindan asla arzu edilmez.
Kalsit-kuvars kil taneleri cok genis 6zgul ylzey (O =A/W, mm?2/g) icerdiginden serbest su tutma gizil gucl cok
yUksektir. Su ve katyonlari fiziksel olarak tutarlar. Buna karsin smektit kil mineralleri elektriksel bagla tutar.
Katmanli kaya birimlerde ana sureksizlik olan tabakalarda (1) suya doygunluk, (2) yamacdisari egimli olmasi
ve (3) kil minerali icermesi durumunda duzlemsel kaymalar kacinilmazdir. DUzlemsel kaymalarin kaginilmaz
sonu da donel kaymalara donusmektir. Kaymalarin durdurulabilmesinin tek yolu su girisi ve cikisinin
denetlenmesidir. Orta Karadeniz'i Anadolu'ya baglayan yolun Dranaz dagi gecisi yillik ortalama tek sefer
sUresi 2,5 saatten 40 dakikaya duUsUrulmesi benzer calismayla saglanmistir. Karandu (Grandu: BuyUkkoy)
vadisinde bdlgenin en buyuk iki kaymasi son buzul ¢agdl sonrasinda birkac¢ kez dereyi doldurarak baraj
olusturmuslar. Daha sonra baraji yikan dere ince taneleri ve kil mineralleri yikayarak bloklu ve taneli akarsu
cokeli kalmistir. Yol vadi tabaninda yer alan Qa Uzerine 5 m yuksekliginde kayadolgu yapip susuzlastirma
sistemleri kurularak tammamlanmistir. Yaklasik 20 senedir sorunsuzca islevini strdurmektedir.

Dereli tepeli ¢ciplak kayalik alanlarda SSK icin yUzey arastirmasi yeterlidir. Bir i¢ kiyl kentini Limah ve Dibbah
kiyl kentlerine 2x1 yolla baglamak istenmistir. 2000-2005 vilinda 30 m kotundan 2050 m yUksekligindeki
siradagl 1650 m kotundan gecen 295 km yol tasarimlanmistir. Ancak yatayda ve duseyde asiri dusuk
standartli bir yol oldugu icin 2015 yilinda yine uluslararasi bir firma gorevlendirilmistir. Sonug yine ayni. 2020
yvilinda uluslararasi ihale yapildi. Yazarlarin ekibi sadece SSK'yi 1 hafta gibi kisa sUrede calisarak 295 km yerine
64 km uzunlugunda bir gecki belirlenmistir. Yol boyu en yuksek kot 200 m olup o kesim de kisa bir tunelle
gecilmistir. Maliyet, emniyet, zaman ve estetik ¢cevre acisindan %1000 daha ustun bir yol ortaya ¢ikarilmistir.
Proje édullendirilmistir. Boyle bir “yaratici proje nasil ortaya ¢ikarildi?” diye sorulursa;

(1) Onceki tasarimlanan yolun tamamina yakini kil minerali yogun seviyeler iceren Alt Jura yagsh tortul istif
(J1) icerisinden gegerken oneri yolun tamami Permiyen-Orta Triyas yasl ince kristalli kirectasi yogun birim
(P-Trk) icerisinden gecirilmistir. (2) Baslangic noktasi sehrin kuzeyine alinmistir. Cok kisa bir tunelle bir belen
gecilerek kiyiya ulasiimaktadir. Tamami kiyidan 50-500 m iceriden gecilmistir. (3) Meteoroloji istasyonlari
deniz kiyisinda oldugu icin veriler 1600-2050 m kotuna gore duzeltildi. Mevcut dag gecisinde taskinlarla
yollarin kapanmasina karsin deniz kiyisinda yagdis yoktur. Kiylya paralel uzanan siradaga kar da yagmaktadir.
Suyun yaratacagl sorunlar yeni yolda (kiyl yolunda) dogal olarak yoktur. (4) Jt icerisinde tabakalanma ana
Sureksizlik olup yamacdisarioldugu yerlerde buyUk olcekli kaymalar bulunmaktadir. Pm-TRK'da sureksizlikler
gelismmemis ve cogu yerde de kalsitle tutturulmustur. (5) Pm-Trk'in Kil minerali icerigi sifira yakinken Jt
icerisinde bazi seviyelerde %20'yi asmaktadir.

Anahtar Kelimeler: SSK: su-streksizlik-kil, kil minerali, tane boyutu Kil, jeoteknik

Abstract: The main cause of geotechnical problems is the trinity WDC. What is meant by clay in this article
is clay mineral. It has nothing to do with the grain size (d<2 ). The hydraulic permeability (K, m/s) of a CaCOs
(calcite) clay layer (d<2 u) is 10-6 or greater, while the Kvalue of a layer of clay minerals of the smectite group
is below 10-8. More importantly, smectite clay minerals are highly plastic, while calcite clay is non-plastic.
(a) While a strong earthquake liquefaction definitely occurs in the silt/sand layer, which is bounded by the
clay mineral layer from the bottom and top, especially at the first 20 m depth where saturated, while (b)
silt/sand, which is bounded by the calcite clay layer, does not cause liquefaction. During the Samos island
earthgquake, there was no liquefaction in the Gumuldur plain 25 km away (90% of the Qa is derived from
crystallized limestone of the Upper Triassic mélange), while 80 km away in Burunova (Bornova) [90% of the
Qa is derived from Miocene volcanic rocks. The proportion of smectite clay mineral is also above 10% ] large-
scale liquefaction has occurred.
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The flood plains are quite fertile for agriculture. Organic-inorganic components offer a very wide spectrum.
Especially 2:1 clay minerals are never desired because they have a high cation exchange capacity and swelling
properties. Since calcite-quartz clay grains contain a very large specific surface area (SA = A/W, mm?2/g), the
free water retention potential is very high. They hold water and cations physically whereas smectite clay
minerals keep them electrically.

Planar landslides are inevitable in the case of (1) saturated, (2) outsloping bedding which is the persistent
discontinuity in stratified units, and (3) presence of clay minerals. The ultimate faith of all planar slides to be
rotational landslides. The only way the slides can e stopped is to control water recharge and drainage. This
is how the Dranaz mountain crossing of the road connecting the Central Black Sea to Anatolia was reduced
from an annual mean one driving time of 2.5 hours to 40 minutes. In the Karandu (Grandu: grandvillage)
valley, the two largest slides of the region filled the stream several times after the last (Wisconsin) ice age and
formed a dam. Later, the stream that destroyed the dam and washed away the fine grains and clay minerals,
leaving a blocky granular alluvium (Qa). The road was completed by making a 5 m high rockfill on the Qa and
installing effective drainage systems. The road has been functioning without any problem for about 20 years.
Surface inspection is sufficient for WDC in barren rocky areas with dissected topo. It was intended to connect
an inland coastal city to the other coastal cities of Limmah and Dibbah by a 2x1 road. In 2000-2005, a 295 km
long road was designed. It crosses a mountain range with a height of 2050 at a saddle with an altitude 1650
m. However, because it is an extremely low standard in horizontal and vertical, an international company
was commissioned again in 2015. The result is the same again. an international tender was held in 2020.
The authors' team as a tenderer only worked the SSK in a short period of one week. The team proposed a
64 km long road with appreciably higher standards to replace the 295 km long route. The highest elevation
along the road is 200 m, and it was passed through a short tunnel. A 1000% superior road: in terms of timing,
environment, safety-security, and cost abbreviated as TESC. The project has been awarded.

How was such a “creative project brought to light?" is asked; (1) The entire of the previous designed routes
pass through the Lower Jurassic aged sedimentary rock (Jt), which contains layers with higher clay mineral
content, while the entire proposed route passes through the Permian-Middle Triassic aged and dominantly
fine crystalline limestone unit (P-Trk). (2) The starting point is shifted from south of the city to the north.
With a very short tunnel a saddle is crossed and reached the coast. The alignment is so located 50 to 500
m inland from the coast. (3) Since the meteorological stations are located on the sea coast, the data from
these stations have been corrected according to the elevation of 1600-2050 m. Although the roads are closed
with floods in the mountain crossing, there is no precipitation on the sea coast. Snow is also falling on the
mountain range running parallel to the coast. The problems that Water will create do not naturally exist on
the new road where precipitation is nearly zero. (4) Stratification is the main discontinuity in Jt, and there
are large-scale slides where bedding is outslope. Discontinuities have not developed in Pm-TRK and most of
them are cemented with calcite. (5) While the Clay mineral content of Pm-Trk is close to zero, it exceeds 20%
at some levels in Jt.

Keywords: \WDC: water-discontinuity-clay, clay mineral, clay as a size term, geotechnics
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ASTER UYDU GORUNTULERI VE ARAZI UYGULAMALARI iLE AYDIN-KUYUCAK JEOTERMAL
SAHASININ ALTERASYON MINERAL HARITALAMASI

USE OF ASTER SATELLITE IMAGES ALONG WITH FIELD APPLICATIONS FOR ALTERATION MINERAL
MAPPING OF THE AYDIN-KUYUCAK GEOTHERMAL FIELD

Selim CAMBAZOGLU', Gé6zde Pinar YAL ONDER?, Arzu ARSLAN KELAM?3¢, Haluk AKGUN#4,
Mustafa Kerem KOCKAR®

'ODTU Jeoloji MUhendisligi Bolumu, Jeoteknoloji Birimi, Cankaya, Ankara, Turkiye, selimcambaz@gmail.
com
2 ODTU Jeoloji MUhendisligi Bolumu, Jeoteknoloji Birimi, Cankaya, Ankara, TUrkiye, gozdeyal@gmail.com
> ODTU Jeoloji MUhendisligi Bolumu, Jeoteknoloji Birimi, Cankaya, Ankara, Tarkiye, ararzu@metu.edu.tr
“ODTU Jeoloji Muhendisligi Bolimu, Jeoteknoloji Birimi, Cankaya, Ankara, TUrkiye, hakgun@metu.edu.tr
> Hacettepe Universitesi Insaat MUh. Bolumu, Beytepe, Ankara, Turkiye, mustafakockar@hacettepe edu.tr
6 Purdue Universitesi insaat MUhendisligi Bolumu, Indiana, ABD

Ozet: Turkiye, 2023 itibari ile 1710 MW kurulu guc ile jeotermal enerjide Dinya'da 4. siradadir. Bu kapasitenin
Ucte ikisi Aydin ve Denizli'yi kapsayan Buyuk Menderes Grabeni'nde kuruludur. Kuyucak jeotermal sahasi da
Buyuk Menderes Grabeni'nin kuzey kanadinda yer almaktadir. Saha yakin civarinda yuzey cikisi bulunmayan
bir kor jeotermal sahadir. Jeotermal arama calismalar kapsaminda gorunur kizil otesi, kisa dalga kizil
otesi ve termal kizil otesi dalga boylarinda goruntu alabilen ASTER goéruntuleri islenerek, hidrotermal
alterasyonlarin belirlenmesini saglayan alterasyon mineral haritalar Gretilmistir. Farkli alterasyon mineralleri
farkl sicaklik ve basinc¢ kosullarinin gostergesidir. Bu minerallerin belirlenmesi, arama calismalarinda onem
teskil etmektedir. YUzeyde alteasyon haritalamasl yapilarak, jeotermal kaynak aramasl kapsaminda yUksek
sicaklik ve basinclarin oncel olarak belirlenmesi mumkundur. Uydu goruntulerinin on islemesinin ardindan,
bant oranlari, goreceli bant derinligi ve mevcut mineral endeksleri gibi yontemler kullanilarak alterasyon
minerallerinin mekansal dagilimi belirlenmistir. Ayrica, araziden alinan érnekler Uzerinde XRD analizleri
vapllarak yer verisi elde edilmistir. XRD analizlerinin sonuglari ve uydu goruntusu yorumlari karsilastiriimis ve
elde edilen sonuclarin jeotermal arama calismalarinda alterasyon alanlarinin belirlenmesindeki kapasitesi
tartisilmistir. Oncel degerlendirmeler sonucunda XRD analiz sonuclarinda orta sicakliklari temsil eden kaolin,
illit, mika ve montmorilonit minerallerinin yani sira yuksek sicakliklari temsil eden albit, pirofilit ve alunit
mineralleri belirlenmistir. Uydu goruntulerinden yapilan analizlerden elde edilen ileri arcilik alterasyon, filik
alterasyon, alunit endeksi ve kaolin endeksi haritalari ile karsilastirildiginda, XRD sonuclarindan yorumlanan
minerallerin ilgili endeks haritalarinda goreli daha yUksek dedere sahip oldugu belirlenmis ve nicel olarak
tutarl sonuclar elde edilmistir. Calisma ek uydu goruntusu analizleri ile desteklenecektir.

Anahtar Kelimeler: Jeotermal saha arastirmalari, alterasyon haritalama, uzaktan algilama, ASTER, XRD,
Aydin.

Abstract: Currently, Turkiye is ranked 4th in geothermal power in the World with 1710 MW installed capacity.
Around two-thirds of this installed capacity is located in the BUyuk Menderes Graben region encompassing
Aydin and Denizli provinces with a potential to expand in the future. The Kuyucak geothermal field is located
at the northern flank of the Buyuk Menderes Graben. The field is essentially a blind geothermal system
with no surface hot spring manifestation in the near vicinity. As part of exploration studies, ASTER images
with bands in visible-near infrared and short-wave infrared regions as well as the thermal infrared region
of the electromagnetic spectrum were processed to assess the presence of alteration minerals, indicating
geothermal presence as inferred by hydrothermal alteration. Since different alteration minerals indicate
different temperature and pressure conditions, identifying and differentiating these minerals are essential.
By mapping alteration mineral assemblages at the surface, it is possible to locate the zones with the highest
temperatures and pressures; which are important in geothermal exploration. After pre-processing, several
methodswere applied tothe images, such as band rationing, relative band depth, predefined mineralindices,
etc. Finally, a field study was performed to collect samples from possible alteration locations to conduct
XRD analyses, which further allowed the identification of alteration minerals. Results of the XRD analyses
and satellite image interpretations were compared, and the capability of the resulting map to delineate
alteration zones for geothermal exploration was discussed. Initial assessment on XRD analyses have shown
that clay minerals indicating intermediate temperatures, namely: kaolinite, illite, mica and montmorillonite
as well as those indicating high temperatures, namely: albite, pyrophillite and alunite are present. These
results were compared with the maps generated through satellite image analyses, namely: advanced argillic
alteration, phyllic alteration, alunite index and kaolinite index maps, and the initial qualitative assessment
have provided compatiable results samples having minerals interpreted from XRD analyses have higher
image values for respective index maps. Further image analyses methods will be conducted and results of
the additional analyses will be incorporated to these initial assessment to provide a qualitative result.

Keywords: Cecothermal exploration, alteration mapping, remote sensing, ASTER, XRD, Aydin
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KONYA KiLLERINiN KATI ATIK iZOLASYON SiLTESi OLARAK KULLANILABILIRLiGiNiN
DEGERLENDIRILMESi

ASSESSMENT OF THE AVAILABILITY OF KONYA CLAYS AS LANDFILL LINERS

7Arzu ARSLAN KELAM, 2Gokalp ONER, 3Ahmet Kaan KARABULUT, “Barnig URAL,
SMustafa Kerem KOCKAR, *Haluk AKGUN

1 ODTU Jeoloji MUhendisligi Bolumu, Jeoteknoloji Birimi, Cankaya, Ankara, TUrkiye, ararzu@metu.edu.tr
2 ODTU Jeoloji MUhendisligi BolumU, Jeoteknoloji Birimi, Cankaya, Ankara, Turkiye
3 Hacettepe Universitesi ingaat MUh. Bolumu, Beytepe, Ankara, Turkiye, kaankarabulut@hacettepe.edu.tr
4 Hacettepe Universitesi insaat MUhendisligi Bolumu, Beytepe, Ankara, Turkiye, barisoral@hacettepe.edu.tr
5 Hacettepe Universitesi Insaat MUh. Bolumu, Beytepe, Ankara, TUrkiye, mustafakockar@hacettepe.edu.tr
6 ODTU Jeoloji Muhendisligi Bolum, Jeoteknoloji Birimi, Cankaya, Ankara, TUrkiye, hakgun@metu.edu.tr
7 Purdue Universitesi insaat MUhendisligi Bolumu, Indiana, ABD

Ozet: CUNUMUzde depolama ve geri dénUsum slrecleri icin kati atik sahalari kurulmakta ve gunden
gune sayilari artmaktadir. Depolama surecinde, atiklarincevreye olan zararlarininminimum seviyelerde
tutulabilmesi acisindan, atik sahalarinin zemin ozellikleri onemli olsa da potansiyel atik sahalarinda
izolasyon malzemesi olarak kullanilmasi planlanan killeringecirimsizlikozellikleri her zaman uygulamaya
yonelikkriterleri saglayamayabilir. Bu gibi durumlarda, iyilestirme calismalar yapilarak olasi sorunlar
giderilebilir. Bentonit, yuksek su tutma kapasitesi ve sisme ozellikleri sayesinde killi zeminin gecirimliligini
azaltmaktadir. Bu calismanin amaci, Konya'da genis alanlari kaplayan Kuvaterner zeminlerin, potansiyel
kati atik sahalarinda kullanilmasi icin uygunlugunun belirlenmesidir. Buamag¢ dogrultusunda, Konya'da
potansiyel kati atik sahasi olabilecekbir alandan alinan orselenmis ve orselenmemis numunelerin jeoteknik
(elek analizi, Atterberg limitleri, hidrometre, kompaksiyon, konsolidasyon), hidrolik gecirgenlik (dusen
seviyeli permeabilite) ve mineralojik (XRD, SEM, metilen mavisi) ozellikleri laboratuvar deneyleri yardimiyla
belirlenmistir. Deney sonuclarina gore arazideki kil zemin gecirgenlik degerinin, EU direktifleri ve T.C. Cevre,
Sehircilik ve iklim Degisikligi Bakanhgi'nin Atiklarin Duzenli Depolanmasina Dair Yonetmeligi'nde belirtilen
degerlerin (10-9 m/s'den daha dusuk) tzerinde oldugu belirlenmistir. Onerilen kriterlerin saglanabilmesi icin
dogal killizeminde lyilestirme calismalarinin yapilmasi gereklidir. Bu amacla kutlece belirli oranlarda bentonit
kullanilarak kilde optimum su muhtevasl ve maksimum birim hacim agirlik degerlerinde iyilestirmeler
saglanmistir. Bu verilere dayanarak, farklioranlardaki bentonitle yapilan deney sonuclarinin karsilastirilmasi ile
optimum bentonit karisim miktarlar belirlenmistir. Deneyler sonrasinda, calisma sonuclarinin kantatif olarak
da performanslarinin kontrol edilebilmesiamaciyla HELP paket programi ile drnekbir model olusturulmus ve
potansiyel kati atik sahasiicinsu dengesi hesaplanmistir. Bu calisma, belirli miktarlarda bentonit karistirilarak
olusturulan kil siltelerinde iyilestirme calismalarinin etki derecesi ve zemin parametreleri Uzerindeki degisimi
ortaya koymaktadir. Bu konuda yapilan ¢calismalara iyi bir ornek teskil etmektedir.

Anahtar Kelimeler: Killerin jeoteknik ozelikleri, kil mineralojisi, bentonit kil iyilestirmesi, katl atik sahasi, kil
siltesi

Abstract: Nowadays landfill sites are established for storage and recycling processes, and their number is
continuously increasing. Although the soil properties of the landfill sites are significant in terms of keeping
the environmental hazards caused by the wastes at minimum levels, the impermeability of the clays that are
planned to be used as isolation materials cannot always comply with the environmental criteria. In such cases,
potential problems can be removed by carrying out enhancement studies on the natural soil. Bentonite
decreases the permeability of clayey soil due to its high-water retention capacity and swelling properties. The
purpose of this study is to determine the suitability of Quaternary soils, which comprise large areas in Konya,
for use in potential landfill sites. In line with this purpose, the geotechnical (sieve analysis, Atterberg limits,
hydrometer, compaction, consolidation), hydraulic (falling head permeability), and mineralogical (XRD, SEM,
methylene blue) properties of disturbbed and undisturbed samples that were taken from potential landfill
sites in Konya were determined in the laboratory. Accordingly, it has been determined that the permeability
of clay in the field is higher than the values specified in the EU directives and the Regulation on Landfilling
of Wastes of the Ministry of Environment, Urbanization, and Climate Change (ie, less than 10-9 m/s).
Enhancement studies are required to be carried out on

natural clayey soils to meet the criteria set. To that end, by using bentonite in certain ratios by mass, optimum
water content and maximum dry unit weight of clays were improved. Based on these observations, the
optimum amount of bentonite in mixtures was determined by comparing the test results of different
amounts of bentonite added. After the tests, a sample model was created with HELP software to ensure that
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the study was also quantitatively controlled, and the water balance was calculated for the potential landfill
site. This study revealed the degree of influence of bentonite addition in certain amounts to the landfill
liner enhancement studies and the change in soil parameters. The study presents a good example of the

research conducted on this subject.

Keywords: Ceotechnical characteristics of clays, clay mineralogy, bentonite soil enhancement, clay liner,
solid waste disposal site
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ANKARA KiLiNiN ZEMiN OZELLIKLERININ GEOTEKNiIK ARAZi VE LABORATUVAR DENEYLERI iLE
DERINLIGE BAGLI OLARAK iNCELENMESi

INVESTIGATION OF DEPTH-DEPENDENT SOIL PROPERTIES OF ANKARA CLAY THROUGH
GEOTECHNICAL IN-SITU AND LABORATORY TESTS

Gokhan SAHIN', Mustafa Kerem KOCKAR?

'Hacettepe Universitesi, Insaat MUhendisligi Bolumu, Cankaya, Ankara, 06800,
gokhan.sahin@hacettepeedu.tr

2 Hacettepe Universitesi, Insaat MUhendisligi Bolumu, Cankaya, Ankara, 06800,
mustafakockar@hacettepe.edu.tr

Ozet: Ankara kili, dnkonsolide halde, aktif, yiksek derecede plastik ve kati kivamli ozellikleriyle dikkat
ceken 6zgun yapida bir kildir. Ankara kilinin karakteristik ozelliklerinin (indeks ozellikleri, sisme potansiyeli,
hacimsel degisim davranisi, konsolidasyon parametreleri, vib) bir sonucu olarak, orselenmemis
numunelerin elde edilebilmesinde cesitli zorluklar yasanmakta (mekanik, fiziksel veya kimyasal sebepler
vb.), bu durum laboratuvar test sonuclarinin guvenilirligi konusunda soru isaretleri ortaya cikarmaktadir.
Bu calisma kapsaminda, Ankara'nin batisindaki Pliyo-Kuvaterner yasli killi zeminlerde, geo-muhendislik
uygulamalarindan derlenmisyerinde arazi (6rn., SPT-N, presiyometre testi) ve laboratuvar deneylerinden (orn.,
Atterberg limit testi, konsolidasyon ve odeometre testi, Ug eksenli basing deneyi, elek analizi ve hidrometre
testi) elde edilen 5500 Uzerinde numune, niceliksel olarak incelenmis ve zemin karakterizasyonu ve numune
Uzerindeki drselenme etkisinin derinlige bagl olarak degerlendirilmesi calismalari yapilmistir. Bu calismalar
sonucunda, yuzeye yakin numunelerde (0-6 m araliginda) negatif likidite indeksi (LI) ve yUksek (50+) SPT-N
vUrus sayisina sahip asiri konsolide kil numunelerine rastlaniimistir. Bu durumun, erozyonal surecler geciren
bir cokelim ortaminda yUzeydeki catlama ve kuruma etkisi sebebiyle olusabilecedi sonucuna varilmistir.
Sisme indisi (cs) degerlerinin yuzeyden 20 metre derinlige indikce yaklasik %50 oraninda azalis gosterdidi,
buna karsilik drenajsiz kayma dayanimi (su) degerlerinin ise yuzeyden yaklasik 9 metre derinlige kadar
dusus egiliminde oldugu belirlenmistir. Ayrica 9 metre derinlige kadar yuksek aktivite degerine (2-4) sahip
numunelere rastlaniimistir. DUsuk drenajsiz kayma dayanimi degerine sahip numunelerin buyuk kisminin
(>%90) LI degerlerinin 0.4ten dusuk oldugu ve derinliklerinin 3-9 metre arasinda yer aldigi gozlemlenmistir.
Yapilan degerlendirmeler sonucunda, Ankara kili numunelerinde yUksek potansiyelde érselenme etkisinin
olusabilecegdi derinlik araligi 0-9 metre arasi olarak belirlenmistir.

Anahtar Kelimeler: Ankara kili, zemin indeks ve mukavemet parametrelerinin derinlige bagdlh degdisimi,
numune Uzerindeki orselenme etkisi, konsolidasyon, Ankara

Abstract: Ankara clay is a unigue soil type distinguished by its overconsolidated, active, highly plastic,
and stiff consistency properties. The inherent characteristics of the Ankara clay (index properties, swelling
potential, volumetric behavioral changes, and consolidation parameters) introduce challenges in getting
undisturbed samples. The reliability of the laboratory test results was questioned due to the disturbance
effect (i.e, due to the mechanical, physical or chemical factors) on the Ankara clay samples. Within the scope
of this study, over 5500 samples obtained from in-situ field (i.e, SPT-N, pressuremeter test) and laboratory
tests (i.e, Atterberg limit test, consolidation and odeometer test, triaxial compression test, sieve analysis and
hydrometer test) compiled from geo-engineering applications in Plio-Quaternary clayey soils in the west of
Ankara were quantitatively investigated and soil characterization and depth-dependent evaluation of the
disturbance effect on the sample quality were carried out. As a result, overconsolidated clay samples with
negative liquidity index (LI) values and high (50+) SPT-N numbers were encountered close to the surface
proximate (0-6 m range). It is concluded that this may be due to surface desiccation and drying effects
in a depositional environment undergoing erosional processes. It was also determined that the swelling
index (cs) values decreased by approximately 50% from the surface to a depth of 20 meters, whereas the
undrained shear strength (su) values tended to decrease from the surface to a depth of approximately 9
meters. In addition, samples with high activity values (2-4) were encountered up to 9 meters depth

from the surface. It was observed that most of the samples with low undrained shear strength values (>90%)
had LI values less than 0.4 and located in depths varying between 3-9 meters. As a result of the evaluations,
it was determined that the depth range in which high potential disturbance effect can occur in Ankara clay
samples is between 0-9 meters.

Keywords: Ankara clay, depth-related variation of the soil index and shear strength parameters, effect of
disturbance on soil samples, consolidation, Ankara
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SU YAPILARINDA KiLiN ONEMi VE KULLANIMI

THE IMPORTANCE AND USE OF CLAY FOR THE WATER STRUCTURES

Ayse AYDIN', Ayhan KOCBAY?

'DSI Genel MUdUrlugu, Jeoteknik Hizmetler Dairesi Baskanhdl, Ankara, aysek@dsi.gov.tr

2DSI Genel Mudurlugu, Jeoteknik Hizmetler Dairesi Baskanlidl, Ankara, akocbay@dsi.gov.tr

Ozet: Dogada bol miktarda bulunan, endUstriden tarima ve sanatsal alana olmak Uzere pek cok alanda
kullanilan kil gerek sahip oldugu gecirimsiz 6zellik gerekse islenebilirligi sayesinde su yapilarindan olan
baraj ve gdletlerde de 6nemli bir insaat malzemesi olarak karsimiza ¢ikmaktadir. Kil zeminlerden olusan
gecirimsiz malzeme su vyapilarinin ¢cekirdek ve homojen goévde dolgusu ile gecirimsizlik amach kaplama
ve blanket yapilarinin imalatinda kullanilmaktadir. Baraj ve godletlerin gévde tipi seciminde topografya,
jeoloji, iklim sartlari, depremsellik, temel ve yamacg durayhlik faktorleri kadar kolaylikla elde edilebilir insaat
malzemesi de etkili olmaktadir. Govde yaplilari malzemeye gore beton ve dolgu olarak tasarlanmakta
olup, dolgu barajlarda gecirimsizlik merkezde kil ya da asfalt cekirdek, én yUz betonu veya membran
uygulamalari ile saglanabilmektedir. Dolgu barajlarda barajin en énemli yapisi olan kil ¢ekirdek zonunun
stabilitesini etkileyen faktorler malzemenin sikistiriimasl, kullanilan kil zeminin cinsi, plastikligi, proktor
degerleri ve dispersivitesi olarak siralanabilir. Ekonomik olmasi, temin edilebilirligi ve en iyi bilinen insaat
uygulamalarindan biri olmasi kil cekirdekli dolgu gdévde tipinin tercin edilme nedenlerindendir. Ancak
bazen proje alanina ekonomik tasima mesafesinde uygun kalitede ve yeterli miktarda kil malzeme temini
de mUmkun olmayabilmektedir. Malzeme alaninda kil zeminlerin kalite bakimindan heterojen olmasi,
isletilebilir malzeme kalinligindaki degdiskenlikler, malzemenin asiri plastik olmasina bagl dolguda isleme
gugclukleri, malzemenin asiri doygun olmasi, kil alinacak alanin tarim alani olmasi halinde ydre halkinin
tepkileri gibi sorunlarla karsilasilabilmektedir. Bu calisnada da kil malzemenin su yapilarindaki kullanimi ve
uygulamada karslilasilabilen problemler degerlendirilmistir.

Anahtar Kelimeler: Kil, baraj, golet, gecirimsiz malzeme, jeoteknik

Abstract: Owing to its impermeability and workability clay which is abundant in nature and used in many
fields, from industry to agriculture and artistic fields, appears as an important construction material in
dams and ponds which are water structures. The impermeable material consisting of clay soils is used
in the construction of the core, homogeneous fill of water structures, or lining and blanket structures for
impermeability purposes. For the selection of the type of dams and ponds, available construction materials
are as effective as topography, geology, climatic conditions, seismicity, foundation, and slope stability factors.
Embankment structures are designed as concrete and filling according to the material, and impermeability
in fill dams can e provided with clay or asphalt core in the center, front face concrete, or membrane
applications. The factors affecting the stability of the clay core zone, which is the most important structure
of the dam, can be listed as the compression of the material, the type of clay soil used, its plasticity, proctor
values, and dispersibility. Being economical, available and one of the best-known construction applications
are the reasons for preferring clay core-filled body type. However, in some cases, it may not be possible to
supply adequate quality and sufficient clay materials within the economical transportation distance to the
project area. Problems such as heterogeneity of clay soils in terms of quality, variations in the thickness of the
suitable material in the material area, processing difficulties in the filling due to excessive plasticity of the
material, oversaturation of the material, reactions of the local people in case the impervious material area is
an agricultural area may also be encountered. In this study, the use of clay material in water structures and
the problems that can lbe encountered in practice are evaluated.

Keywords: Clay, dam, pond, impervious material, geotechnics
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BENTONIT VE DOLOMIT KATKILARIN SERT POLIURETAN KOPUK UZERINDE ETKISi
EFFECT OF BENTONITE AND DOLOMITE ADDITIVES ON RIGID POLYURETHANE FOAM

Sinem TUMUK!, Erdem DELiL?, Bilgehan GUZEL3

' Teknopanel Cati ve Cephe Panelleri Uretim San. ve Tic. A.S., Mersin/ Tarsus,
sinemtumuk@teknopanelcom tr
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3 Cukurova Universitesi, Fen-Edebiyat Fakultesi Kimya Bolumu 01330, Adana/Turkiye, bilgehan@cu.edu.tr

Ozet: Bu calismada bentonit ve dolomit gibi kil mineralleri, rigit politretan képugun basma cekme
mukavemetlerini arttirmak ve termal iletkenlik degerini dusurmek icin ihtiva edilmistir. Kil minerallerinin
farkli kombinasyonu ve farkli miktarlarinin, kopugun test parametrelerine etkisi irdelenmistir. Katkilanmis
kopuklerin yUzey morfolojileri taramali elektron mikroskopu (SEM) ile incelenmistir. Polilretan kopuklere
basma- cekme mukavemeti, 1sil iletkenligi, yogunlugu gibi testler uygulanmistir. %1 bentonit igeren
politretan kopuklerin termal iletkenliginde, %2 dolomit iceren politretan kopuklerin basma ve cekme
mukavemetlerinde lyilesme gorulmustur. Kil mineralleri kombinasyon halinde politretan kopuge
katkilandiginda, hem isil iletkenlik hem de basma ¢cekmede iyilesme gorulmustur.

Anahtar Kelimeler: Politiretan, bentonit, dolomit, mukavemet

Abstract: In this study, clay minerals such as bentonite and dolomite were included to increase the
compressive tensile strength and decrease the thermal conductivity of rigid polyurethane foam. The effect
of different combinations and amounts of clay minerals on the test parameters of the foam was investigated.
The surface morphology of the doped foams was investigated by scanning electron microscopy (SEM). Tests
such as compressive-tensile strength, thermal conductivity and density were applied to polyurethane foams.
Improvement was observed in the thermal conductivity of polyurethane foams containing 1% bentonite
and in the compressive and tensile strengths of polyurethane foams containing 2% dolomite. When clay
minerals were doped into polyurethane foam in combination, both thermal conductivity and compressive
tensile strength were improved.

Keywords: Polyurethane, bentonite, dolomite, strength
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KUTAHYA iLINDE TUGLA VE KiREMIT URETIiMINE SEKTOREL BAKIS
SECTORAL OVERVIEW OF BRICK AND TILE PRODUCTION IN KUTAHYA PROVINCE

Hulya KURU MUTLU

Eskisehir Osmangazi Universitesi, hkuru@ogu.edu.tr

Ozet: Tugla ve kiremit sektord, 1920l yillarda Ulkemizde sanayilesmeye baslamistir. 1960’ yillara gelindiginde,
sektorde buyUk gelismeler yasanmistir. Bu nedenle, 1970 yillarina gelindiginde fabrika sayilari 300-400'lere
ulasmistir. Tugla ve kiremitler binlerce yildan beri pismis kilden Uretilmekte olup, bircok 6nemli ézelliklere
sahiptirler. Mukavemeti, atese mukavemeti, dayanikli olusu, ekonomik olusu, ses yalitimi, elektromanyetik
alandan korumasi, aside dayanikliigr onemli dzelliklerindendir. Tugla ve kiremit Uretimine uygun topraklar
incelendiginde, kil, sist, karisik topraklar siklikla yUksek mukavemette kullanildigr goérulmuastur. Kimyasal
analiz sonucu, kimyasal renklerine gére hangi tur toprak Urunleri elde edilecedi dngorulebilmektedir.
Kutahya ili bu alanda incelendiginde, 1973 yilinda Hatipoglu Gunes Kiremit e Tugla Sanayi A.S., 1982 vilinda
Gurallar Kiremit Sanayisi, 1988 yilinda Akdemir Kiremit A.S. vb. kuruluslar ile sektor hareket kazanmistir. Kilden
elde edilmis cati kiremitleri TS EN 1304 (2016) kalite standartlarini saglamak zorundadir. Bu calismada, tugla
kiremit sektorundeki strecler, gelismeler sunulmasi planlanmaktadir.

Anahtar Kelimeler: Kil, kiremit, mukavemet, endUstriyel sektor.

Abstract: The brick and tile industry began to industrialize in our country in the 1920s. By the 1960s, great
developments were experienced in the sector. Therefore, by 1970, the numlber of factories reached 300-400.
Bricks and tiles have been produced from baked clay for thousands of years and have many important
properties. Its strength, resistance to fire, being durable, economical, sound insulation, protection from
electromagnetic fields, and resistance to acid are important features. When soils suitable for brick and tile
production were examined, it was seen that clay, schist, and mixed soils were often used with high strength.
As a result of chemical analysis, it can be predicted which type of soil products will be obtained according
to their chemical colors. When Kutahya province is examined in this area, it is seen that Hatipoglu Gunes
Kiremit e Tugla Sanayi A.S. in 1973, Gurallar Kiremit Industry in 1982, and Akdemir Kiremit A.S. etc. with the
opening of the institutions, the sector gained momentum. Roof tiles made of clay must meet TS EN 1304
(2016) quality standards. In this study, it is planned to present the processes and developments in the brick
tile industry.

Keywords: Clay, tile, strength, industrial sector.
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ONEMLiI BiR CIMENTO HAMMADDESI: CIMENTO KiLi

AN IMPORTANT CEMENT RAW MATERIAL: CEMENT CLAY

Nusret GUNGOR!, Ali Koray ®ZDOGAN?, Behzat Gékgen DEMIR3

' Jeoloji YUk. MUh,, Ankara, nsrtgungor@hotmail.com
2Maden ve Petrol Isleri Genel MUdurltgu, Ankara, akozdogan@gmail.com
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Ozet: Jeolojik arastirmalarin konusunu olusturan ve cimento Uretiminde kullanilan ana hammaddeler;
kirectas, kil ve marn'dir. Ana hammaddeler yaninda vyardimci/dUzenleyicitamamlayici ve katk
hammaddeler cimento Uretimini saglayan ve kalkinmaya harc olan diger hammaddelerdir. Cimento
Uretiminin ana hammaddelerinden olan kil, bilimsel olarak jeolojik acidan bentonit, kaolinit, illit, sepiyolit,
paligorskit gibi tek bir kil madeni vefeya kil grubu degildir. Cimento sektorGnun adi ile dzdesglesmis
cimento Kkili, killi hammaddeler basligr altinda; dogdal, topradimsi, ince taneli, yumusak ve gevsek ozellikli
bircok hammaddeyi icerir. Killi hammaddeler (silisyum ve alimina kaynaklan); kil ve kiltaslari, seyl, killi marn,
killi sistler, alUvyon Kkili, kaolinit, profillit, diyaspor kili, metal eritme artigi (slag), aliminyum cevher artiklari,
aluminyum silikatlar (staurolit), rizgar ¢okeli (16s), yanma sonucu havadan suzulerek toplanan kul (flyash)
gibi hammaddeleri kapsar. Bunlarin her birine vefveya receteye uygun olan birden fazla hammaddelere
‘cimento kili" denilmektedir. Cimento, uygun kimyasal ve mineralojik bilesimde tek hammaddeye badl
olmaksizin genellikle degisik nitelik ve kimyasal bilesimdeki hammaddelerden belli oran ve esasa gore
vapilan karisimlardan elde edilir. Baska bir ifade ile; cimento cesidine dayali olarak bir recete (karisim) sistemi
uygulanir. Bu karisimlarda dncelikli hedef, uygun ve amaclanan nitelikte pismis yan/ara Grln olarak Uretilen
klinker yapmaktir. Klinkerin ana hammaddelerinden birisi cimento kilidir. Klinkerin Uretimi icin cimento
kili amach kullanilacak hammaddelerde agirlikh olarak Al,Os/Fe,Os oraninin 2/1 olmasi istenir. Guntmuzde
kalkinmanin geregiolarak giderek artan oranlarda ve 6nemli miktarda cimentoya ihtiyac duyulmasl, cimento
icin bnemli bir hammmadde olan ¢imento kilinin énemini ortaya koymaktadir.

Anahtar Kelimeler: Killi hammaddeler, Recete, Cimento, Kalkinma.

Abstract: The main raw materials which are the subject of geological researches and used in cement
production are limestone, clay and marl. In addition to the main raw materials, auxiliary/regulatory/
complementary and additive raw materials are other raw materials that provide cement production and are
mortar for development. Clay, which isone of the main raw materials of cement production, isnot a single clay
mine and/or clay group such as bentonite, kaolinite, illite, sepiolite, paligorskite in geological terms. Cement
clay, which is identified with the name of the cement industry, includes many natural, earthy, fine-grained,
soft and loose raw materials under the title of clayey raw materials. Clayey raw materials (silicon and alumina
sources) include raw materials such as clay and claystones, shale, clay marl, clay shales, alluvial clay, kaolinite,
profillite, diaspor clay, metal smelting residue (slag), aluminium ore residues, aluminium silicates (staurolite),
wind sediment (loess), ash (flyash) collected from the air as a result of combustion. Each of these and/or
more than one raw material suitable for the recipe is called “‘cement clay”. Cement is generally obtained
from mixtures made from raw materials of different qualities and chemical compositions according to
certain ratios and principles without depending on a single raw material with appropriate chemical and
mineralogical composition. In other words, a recipe (mixture) system is applied based on the type of cement.
The primary objective in these mixtures is to produce clinker, which is produced as a baked by-product/
intermediate product with the appropriate and intended guality. One of the main raw materials of clinker is
cement clay. In the raw materials to be used for cement clay for the production of clinker, it is desired that the
ratio of Al,Oz/Fe>Os should be 2/1. Today, the need for cement at increasing rates and in significant amounts
as a requirement of development reveals the importance of cement clay, which is an important raw material
for cement.

Keywords: Clayey Raw Materials, Recipe, Cement, Development.
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BOR MINERAL KATKILI OZEL BETONLARIN MINERALO3JIK VE PETROGRAFIK iNCELEMELERINE AIT
iLK BULGULAR (*)

INITIAL DATA BASED ON MINERALOGICAL AND PETROGRAPHIC INVESTIGATIONS OF BORON
MINERAL SPECIAL CONCRETES (*)

Mert Taha KAYA!, Zehra Semra KARAKAS?

Ankara Un_i\/ersitesi, Muh. Fak., Jeoloji Muh. Bol. Golbasi, Ankara, mertkayaedu@gmail.com
2 Ankara Universitesi, Muh. Fak., Jeoloji Muh. Bol. Golbasi, Ankara, karakas@ankara.edu.tr

Ozet: Bor minerallerive bilesikleri cesitli sektorlerde farkli Grin ve malzemelerin Gretiminde kullaniimaktadir.
DUnyada bor rezervine sahip sayili Ulke bulunmaktadir. TUrkiye, dunyada bor rezervinin %72'sine sahip olup
dunyada birinci sirada yer almaktadir. Cimento ise kirectasl ve kil karisiminin yuksek sicaklikta isitildiktan
sonra 6gutulmesi ile elde edilen hidrolik bir baglayici malzemedir. Bor mineralleri ve cimentonun farkl
oranlarda karistirilarak elde edilen betonlarin dayanimi, dayanikliligi, yalitimm endustrisindeki etkileri gibi
ozellikleri insaat, cevre ve mimarlik alanlarinda incelenmistir. Bu calismada, bor mineralleri (kolemanit,
Uleksit ve boraks), agrega, su ve portland cimentonun ¢esitli oranlarda karistirilmasi ile hazirlanan 6zel beton
orneklerindeki olasi streksizlerin varligl, mineralojik ve petrografik ozelliklerinin incelenmesi amaclanmistir.
Cimentoya %1, %3, %5 ve %7 oranlarinda kolemanit, boraks ve Uleksit katkili 6zel beton 6rnekleri hazirlanmistir.
Betonlar 7 gun prize birakilmis ve bu asamada orneklere su kdru uygulanmistir. Beton orneklerinden
hazirlanan ince kesitler polarizan mikroskopta incelenerek agrega, ¢cimento, bor minerallerinin optik
ozellikleri tanimlanmistir. Ayrica, beton érnekleri birbirleri ile karsilastirilmis ve betonlarda gozenekli yapilar
arastirilmistir. Agrega malzemesinin sedimanter, metamorfik ve volkanik kayac parcalarindan olustuklari
belirlenmistir. Referans beton érnedinin petrografik incelemelerinde agrega malzemesini olusturan kayac
parcalarinin cok ince kil boyutundaki ¢cimento malzemesi ile baglandigr gozlenmistir. Kolemanit ve Uleksit
mineralleri &zel beton érneklerinde bireysel kristaller seklinde ve cimento ile karisim seklinde izlenmistir. Buna
karsin, boraks minerali sadece cimento malzemesi icerisinde karisim olarak belirlemistir. Beton orneklerinde
kUresel taneler seklinde hava bosluklarindan olusan gozenekler gézlenmistir. Gozenekler, genellikle betonun
karistiriimasl ve sikistirilmasi sirasinda olusmus olmalidir.

(*) Bu calisma 2209-A 1919B011100497 nolu proje kapsaminda TUBITAK tarafindan desteklenmektedir.
Anahtar Kelimeler: Borlu beton, Bor mineralleri, cimento, gbzenek, petrografi

Abstract: Boron minerals and compounds are used in the production of different products and materials
in various sectors. There are only a few countries in the world that have boron reserves. Turkey has 72%
of the total world boron reserves and ranks first in the world. Properties such as strength, durability and
effects in the insulation industry of the concrete obtained by mixing boron minerals and cement in different
proportions have been examined in the fields of construction, environment and architecture. Cement, on
the other hand, is a hydraulic binder material obtained by grinding a mixture of limestone and clay after
heating at high temperature. In thisstudy, it was aimed to investigate the presence of possible discontinuities,
mineralogical and petrographic properties of special concrete samples prepared by mixing boron minerals
(colemanite, ulexite and borax), aggregate, water and portland cement at various concentrations. Special
concrete samples containing 1%, 3%, 5% and 7% colemanite, borax and ulexite were prepared to the cement.
The concretes were left to set for 7 days and water curing was applied to the samples at this stage. The optical
properties of aggregate, cement and boron minerals were determined by preparing thin sections from
concretesamples under polarizing microscope. In addition, concrete sampleswere compared with each other
and porous structures in concrete were investigated. It has been determined that the aggregate material
consists of sedimentary, metamorphic and volcanic rock fragments. It was observed in the petrographic
determinations of the reference concrete sample that the rock fragments forming the aggregate material
were connected with a very fine clay size cement material. Colemanite and ulexite minerals were observed
in special concrete samples as individual crystals and as a mixture with cement. On the other hand, borax
mineral was determined only as a mixture in cement material. Pores consisting of air spaces in the form of
spherical grains were observed in the concrete samples. The pores must have generally formed during the
mixing and compaction of concrete.

(*) This study is supported by the Turkish Research Fund (TUBITAK Project No 1919B011100497)

Keywords: Boron concrete, Boron minerals, cement, pore, petrography
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HALLOYSIT MIiNERALI VE YENi UYGULAMA ALANLARI
HALLOYSITE MINERAL AND NEW APPLICATION AREAS

Birgul BULGAN" Burcu Ceren HALLAGC', Hasan Hiseyin GORGULU', TUGBA UCAR Demir!

'Esan Eczacibagl EndUstriyel Hammaddeler San. ve Tic. A.S., Ar-Ge Merkezi, Maltepe/istanbul,
birgul bulgan@esan.comtr
'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. A.S.,, Ar-Ge Merkezi, Maltepe/istanbul,
ceren.hallac@esan.com.tr ‘
'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. A.S, Ar-Ge Merkezi, Maltepe/istanbul,
hasan.gorgulu@esan.com.tr .
'Esan Eczacibasl EndUstriyel Hammaddeler San. ve Tic. AS., Ar-Ge Merkezi,Maltepe/istanbul,
tugba.ucar@esan.com.tr

Ozet: Calisma kapsaminda, ESAN'In Halloysit mineralinin karakterizasyon calismalar yapilarak, farkl
uygulama alanlarinda kullanimi ile ilgili arastirmalar yapilmistir. Halloysit minerali, Esan’in Bandirma
Bolgesi'nde yer alan ocaklarindan cikan bir mineraldir. Uzun yillar ham olarak seramik sektorting, ézellikle
de porselen sektérunde kullanilmak Uzere yurtdisina satisi gerceklesmistir. Halloysit kiymetli ve dogal
olusumlu dogal nanotup icerigi ile farkl sektdrlerde de kullanim potansiyeline sahiptir. Calismada SEM ve
TEM calismalari ve fiziksel ve kimyasal analizler ile desteklenerek oncelikli mineralin ézellikleri belirlenmis
olup, akabinde modifikasyon calismalari yapilmis ve farkl sektorlerde kullanilabilirligi incelenmistir. Farkli
uygulama alanlarinda sadece mukavemet artisi istenen durumlarda etkin sonuclar verse de cesitli amaclar
icin (UV bariyer, antimikrobiyallik, antibakteriyellik, antikorozif) kullanimi mumkudndur.

Anahtar Kelimeler: : Halloysit, performans minerali, dogal nanotlUp

Abstract: \Within the scope of the study, characterization efforts were conducted on ESAN's Halloysite
mineral, and research was conducted regarding its various applications. The Halloysite mineral is extracted
from quarries located in ESAN's Bandirma Region. For many years, it has been exported as a raw material to
the ceramic industry, particularly for the porcelain sector. Halloysite, with its valuable and naturally occurring
nanotube content, holds potential for usage in various industries. Through SEM and TEM studies, along
with physical and chemical analyses, the primary mineral's properties have been identified. Subsequent
modification efforts have been undertaken, exploring its applicability in different sectors. While effective
results particularly in cases where increased strength is desired, it also exhibits potential for diverse purposes
such as UV barrier, antimicrobial and antibacterial properties, as well as corrosion resistance, in various
application areas.

Keywords: Halloysite, performmance minerals, natural nanotube
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ESAN SUZULMUS KiLLERINE GENEL BAKIS

GENERAL VIEW OF THE ESAN REFINED BALL CLAYS
Abidin TASAR', Ridvan DONER, Tugba UCAR DEMIR

'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. A.S., Maltepe, istanbul,
AbidinTasar@esan.com.tr 4
'Esan Eczacibasi Endustriyel Hammaddeler San. ve Tic. A'S,, Esan Ar-Ge Merkezi, Maltepe/istanbul,
Ridvan.Doner@esan.com.tr
"'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. AS,, Esan Ar-Ge Merkezi/ Maltepe/istanbul,
Tugba.Ucar@esan.com.tr

Ozet: Killer, seramik Gretiminde bUnyenin plastikligini, reolojik davranisini, akiskanliginive ham mukavermetini
etkileyen temel hammaddelerden birisidir. Zenginlestirilmis Kkiller, dogada bulunan killerin stzulmesiyle
elde edilmektedir. Genelde vitrifiye ve porselen Uretiminde kullanilan killer ayrica karo Uretiminde sir ve
angoplarinda, kozmetikte, boya ve kaplamada, refrakterlerde ve plastik sektorunde de kullaniimaktadir.
Esan, Urun ve hizmet kalitesi, cevresel surdurulebilirlik, sosyal sorumluluk ve surekli iyilestirme ve inovasyon
anlayisiyla hizmet vermektedir. Esan stzulmus killeri, stabil kalite, sahip olduklari yuksek kuru baglama
dayanimi ve plastisiteden dolayi vitrifiye sektorinde ilk tercin edilen killerdir. Calismada, bu ozelliklerin
karsilastirmalarina yer verilmektedir.

Anahtar Kelimeler: Esan suzUlmuUs killer, yUksek plastisite, strdurulebilir kalite, vitrifiye

Abstract: Ball clays are one of the basic raw materials that affect plasticity, rheological behavior, fluidity and
raw strength of the body in ceramic production. Refinedball clays are obtained by filtration of clays found in
nature. Ball clays, which are generally used in saniteryware and porcelain production, are also used in glaze
and engobes in tile production, cosmetics, paint and coating, refractories and plastics industry. Esan serves
with understanding of product and service quality, environmental sustainability, social responsibility and
continuous improvement and innovation. Esan ball clays are the first preferred in saniteryware industry due
to their stable quality, high dry modulus of rupture and plasticity. In this study, characterization of Esan ball
clays will be shared.

Keywords: Esan refined ball clays, high plasticity, sustainable quality, sanitaryware
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DUVAR KAROSU BUNYE RECETELERINDE KUTAHYA BOLGESi KAOLINLERININ ETKISINIiN
iNCELENMESi

INVESTIGATION OF THE EFFECT OF KUTAHYA REGION KAOLINS ON WALL TILE BODY RECIPES

Senem ALGAN, Biisra YAY?, Fatih OZTURK?, Zehra Emel OYTAG?, Eda TASGI'

'Kutahya Dumlupinar Universitesi, Metalurji ve Malzeme Muhendisligi Bolumu, 43100, Kutahya, TUrkiye
NG Kutahya Seramik A'S. Ar-Ge Merkezi, 43001, Kutahya, TUrkiye

Ozet: Turkiye seramik hammaddeleri acisindan zengin bir Ulkedir. Sektérde hammaddelerde karsilasilan
standardizasyon farklari, firmalardaki Ar-Ge calismalarini zorunlu hale getirmektedir. Seramik sektorinde
yerli hammaddelerin kullanimi esnasinda recetelerde yarattigl bazi problemler (reolojik problemler, fiziksel
ve mekanik 6zelliklerde yaratmis oldugu standardi bozan ozellikler) hammaddelerin (kil-kaolin) kullanimini
kisitlamaktadir. Son yillarda yapilan akademik calismalar ve sektorun talepleri dogrultusunda yerli
hammaddelerin bunye recetelerinde daha fazla yer almasina yonelik calismalar devam etmektedir. Gerek
yasamis oldugumuz pandemi sUrecinde karsilasilan lojistik sorunlari gerekse hammadde surekliliginin
saglanmasi gerekliligi, yerli kaynak kullanimi zorunlulugunu én plana cikarmaktadir. Ayrica Uretim tesisine
yakin boélge hammaddelerinin Uretime kazandiriimasi hammaddeye kolay erisim imkani saglama ve yerli
hammaddelerin kullanimini yayginlastirmasinin énunu agmay! amaclamaktadir. Bu amagcla temin edilen
Kltahya bdlgesi kaolinlerinin kimyasal analiz (XRF), mineralojik analiz (XRD), fiziksel ozellikler (su emme,
pisme rengi, yogunluk), mekanik ozellikleri, pisme sonrasi mikro yapl gelisimleri (SEM, EDX) incelenmistir.
Hammadde icerigine bagl olarak fiziksel dzelliklerde farklilik goézlemlenmektedir. Kitahya Bolgesi kaolin
ilavesiile yapilan recete gelistirme asamalarinda, Uretim esnasinda sorunsuz ¢calisabilme ve Urtnden istenilen
nihai parametrelerin saglanabilmesi amaciyla oncelikle reoloji parametrelerine dikkat edilmis, gelistirilen
recetelerde yogunluk, viskozite, elek bakiye dlcumleri yapilmistir. Mevcutta recetede kullanilan killer %2, 4,
6, ve 8 artan oranlarda Kutahya Bolgesi kaolinleri ilave edilerek duvar karosu bunye recetesi gelistirilmesi
hedeflenmistir. Hazirlanan receteler 1130-1150°C tepe sicakhginda endustriyel firinlarda sinterlenmistir.
Celistirilen recetelerin teknik dzellikleri incelendiginde duvar karosu bunye recetesi icerisinde maksimum
%2 oraninda Kutahya bolgesi kaolinlerinin kullanilabilecegdi tespit edilmistir. Kuru mukavemet %23, pisme
mukavemeti %12 artmistir.

Anahtar Kelimeler: : Kaolin, Duvar Karosu, Karakterizasyon, Teknik Ozellikler

Abstract:: Turkey has a rich source of raw materials in terms of clay resources, which is the main raw material
of the ceramic industry. The differences in standardization encountered in raw materials within the sector
necessitate Research and Development (R&D) efforts in companies. The use of domestic raw materials in the
ceramic industry poses certain challenges in recipes, such as rheological issues and deviations in physical
and mechanical properties, which restrict the utilization of local materials like clay and kaolin. In recent
years, academic studies and industry demands have led to ongoing efforts to increase the incorporation of
domestic raw materials in recipe. The logistics problems encountered during the pandemic, as well as the
necessity of ensuring a continuous supply of raw materials, highlight the importance of utilizing domestic
resources. Additionally, the inclusion of raw materials from regions near production facilities aims to provide
easy access to raw materials and promote the widespread use of domestic resources. To achieve this aim, the
acquired kaolin samples from the Kdtahya region were subjected to chemical analysis (XRF), mineralogical
analysis (XRD), physical properties (water absorption, firing colour, density), mechanical properties, and
fired product microstructure development (SEM, EDX). Based on the raw material content, variations in
physical properties were observed. During the recipe development stages with the addition of kaolin in the
KUtahya Region, first attention was paid to the rheology parameters, and density, viscosity, sieve balance
measurements were made in the developed recipes in order to ensure that the final parameters desired
from the product could be obtained. The aim was to develop a body recipe for wall tiles by adding Kutahya
Kaolin in varying proportions of 2%, 4%, 6%, and 8% in the recipe. The prepared recipes were sintered in
industrial kilns at 1130-1150°C. When the technical features of the developed recipes are examined, it has
been determined that maximum 2% of KUtahya region kaolins can be used in the wall tile body recipe. The
dry strength increased by %23 and the firing strength increased by 12%.

Keywords: Kaolin, wall tile, characterization, technical properties, body recipe
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SAPHANE KOYU (BALIKESIR) DOLAYLARI ALTERE FELSIiK VOLKANIK URUNLERIN PORSELEN KARO
BUNYELERDE KULLANIM OLANAKLARININ ARASTIRILMASI

INVESTIGATION OF POSSIBLE USE OF FELSIC ALTERED VOLCANIC MATERIAL FROM
SAPHANE VILLAGE (BALIKESIR) IN PORCELAIN TILE PRODUCTS

Melike YILDIRIM"%, S. Can GENC', Ugur TASKIRAN?, Kagan KAYACI?

ITU, Maden Fakultesi, Jeoloji MUhendisligi, Maslak-Istanbul
vildirimmell5@itu.edu.tr; scangenc@itu.edu.tr
2Kaleseramik Canakkale Kalebodur Seramik San A.S., Can-Canakkale
ugurtaskiran@kale.com tr; kagankayaci@kale.com.tr

Ozet: Bu calismada, Saphane kéyU (Balikesir) dolaylarinda yer alan killesmis illitik, zeolitli altere volkanik
malzemenin porselen karo bunyelerde kullanim olanaklari arastinimistir. Bolgede yer alan felsik-asidik
volkanik Urunlerin alterasyon kosullari incelenmis, daha sonra bu hammaddelerin kimyasal, mineralojik
ve termal ozellikleri saptanmistir. Mineralojik analiz sonucunda hammaddenin kuvars, sanidin, zeolit ve
montmorillonit fazlarindan olustugu belirlenmistir. Bornova flis zonu icerisinde yer alan inceleme alaninda,
riyolitik-riyodasitik tufler ve ignimbritler yer almaktadir. Calisilan bolge benzer kimyasal ve mineralojik
ozelliklerine gore alt alanlara ayrilmis, daha sonra bu alanlardan seramik bunyelerde kullanmak Gzere karisim
hammadde recetelerihazirlanmistir. Bu recetelereillitik ve zeolitlimalzeme %5 ve %10 oraninda ilave edilmistir.
Porselen karo bunyelerde kil, kaolen, feldspat ile illitik ve zeolit icerikli malzemeler belirlenen kompozisyon
oranlarina gore laboratuvar tipi bilyal degirmenlerde yas ogutulmustur. Elde edilen seramik camurlarieleme
ve kurutma islemlerinden sonra sekillendirilmek icin toz haline getirilmistir. Tozlar 350 kg/cm? basing altinda
sekillendirildikten sonra isletme tipi rulolu hizli pisirim firnninda 60 dakika boyunca 1190 °C'de pisirilmistir.
Elde edilen camurlarin reolojik dzelliklerinin saptanmasi amaciyla yogunluk (g/l), akma zamani (s) ve elek
bakiyesi (45 mikron) testleri, Pisme sonrasi teknolojik dzelliklerini saptamak amaciyla kuru mukavemet (N/
mm?2), kiculme (%), suemme (%), ve Renk (L, a, b) testleri yapiimistir. Pisme sonrasi gelistirilen bunyelerin XRD
ile mineralojik faz analizleri yapilmistir. Standart bunye ile karsilastinldiginda illitik ve zeolit icerikli bunyelerin,
kuru mukavemet degerlerini %33 arttirdigr gorulmustur. Ayrica teknolojik ozellikler mukayese edildiginde; %
kdculme degerlerinin %7,22 den %7,48'e ulastigl, suemme degerlerinin ise %0,1'in altinda kaldigi saptanmistir.
Tum bu bulgular isiginda illitik ve zeolit icerikli hammaddelerin sinterlemeyi hizlandirdigi ve mullit ile camsi
faz oranini arttirdigl sdylenebilir. Bu ozellikleri ile illitik ve zeolit icerikli hammaddeler porselen bunyelerde
ergitici ve sekillendirici ozelliklerinden dolayi kullanilabilir gozukmektedir.

Anahtar Kelimeler: : Seramik, Porselen, Altere volkanik, lllit-zeolit, Saphane

Abstract: In this study, the potential use of clayey illitic-zeolite containing altered volcanic material, located
around Saphane village (Balikesir), in porcelain tile products was investigated. The alteration conditions of
felsic-acidic volcanic products in the region were examined, and then chemical, mineralogical, and thermal
properties of these raw materials were determined. The mineralogical analysis revealed that the raw material
consists of quartz, sanidine, zeolite, and montmorillonite phases. The study area is located within the Bornova
flysch zone, and it includes rhyolitic-rhyodacitic tuffs and ignimbrites. The examined area was divided into
sub-areas based on similar chemical and mineralogical properties, and then mix raw material formulas were
prepared from these areas for use in ceramic bodies. lllitic-zeolite containing materials were added to these
formulas in proportions of 5% and 10%. In the porcelain tile bodies, clay, kaolin, feldspar and illitic and zeolite-
containing materials were wet milled in laboratory type ball mills according to the determined composition
ratios. The obtained ceramic slips were pulverized to be shaped after sieving and drying processes. After the
powders were shaped under a pressure of 350 kg/cm?, they were fired in a roller fast firing kiln at 1190 °C/ 60
minutes. Density (g/l), flow rate (s) and sieve residue (45 micron) tests were completed in order to determine
the rheological properties of the slips. Dry strength (N/mm?2), shrinkage (%), water absorption (%) and Color (L,
a, b) tests were carried out in order to determine its technological properties. Mineralogical phase analyzes of
the developed bodies after firing stage were made with XRD.

When compared to the standard body, it was observed that the illitic and zeolite-containing bodies increased
their dry strength values by 33%. In addition, when technological features are compared; It was determined
that the % shrinkage values reached from 7.22% to 7.48%, and the water absorption values remained below
0.1%. With these results, it can be said that illitic and zeolite-containing raw materials decrease the melting
temperature and increase the ratio of mullite and glassy phase. According to these results: illitic and zeolite-
containing raw materials seem to be usable in porcelain bodies due to their fluxing and shaping properties.

Keywords: Ceramic, Porcelain, Altered volcanic, lllite-zeolite, Saphane
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DUVAR KAROSUNDA ILGAZ KiLLERiINiN KULLANIMININ ARASTIRILMASI
INVESTIGATION of THE USE OF ILGAZ CLAYS in CERAMIC WALL TILES

Fatih &ZTURK', Asli CAKIR ARIANPOUR?, Burak ALTINER?, Serife iBi?, Farzin ARIANPOUR?3,
Zehra Emel OYTAG!, Onur Emre SAGLAM'

NG Kutahya Seramik AS., Ar-Ge Merkezi, KUtahya, Turkiye, fatihozturk@ngkutahyaseramik.com.tr
2Kastamonu Universitesi, GUzel Sanatlar ve Tasarim FakuUltesi, Seramik ve Cam Balumu,

) Kastamonu, Turkiye.
S Kastamonu Universitesi, Merkezi Arastirma Laboratuvari, Kastamonu, Turkiye.

Ozet: Duvar karosu Uretiminde kullanilan ana harmmaddeler; kil grubu mineraller, kuvars ve kalsittir. Uriinun
fiziksel 6zelliklerini etkileyen en dnemlifaktorler, malzemenin tane boyutu, recete bilesimive pisme sicakligidir.
Recete icerisinde kullanilan hammaddelerin orani nihai Grindn ozelliklerini belirlemektedir. Kil, temel ve
6nemli hammaddelerin basindadir. Kendi 6z kaynaklarimizi degerlendirmek amaciyla gerceklestirilen bu
calismada llgaz kilinin yeni kullanim alani kazandiriimasi planlanmaktadir. Seramik sektortnde farkli bolge
killerine yonelik calismalar her zaman guncelligini korumaktadir. Seramik bunye icerisinde %45-55 arasinda
kullanim miktar olan istanbul killerine alternatif olarak llgaz boélgesi killerinin duvar karosu bunyesinde
kullanilabilirligi icin alternatif recete calismalari yapilmistir. Duvar karosu seramik bunyelerinde kullanilan
killerin yerine alternatif olarak llgaz killeri, %5, 10, 15 ve 20 recetelere ilave edilmis ve bu killerin kullanimi
arastiriimistir. Numunelerin 6gutulmesi, karistiriimasi, gamur hazirlanmasi ve kurutulmasi sirasinda tretim
parametrelerini etkileyecek bir olumsuzluk gdzlemlenmemistir. Pismis duvar karosu numunelerinin fiziksel
ve mekanik ozellikleri incelenmistir. Kuru mukavemet degerinde artis, pisme mukavemetinde artis ve su
emme dederlerinde azalma gozlemlenmistir. Calismada, kil yapisinda Fe-Os'Un yUksek olmasl nedeniyle
renk olcUmlerinde L degeri, 72'den 63'e dusmustur. Pismis numunelerin fiziksel ve mekanik ézellikleri duvar
karosu seramikleriicin TS EN ISO 10545 uygun araliktadir.

Anahtar Kelimeler: : Kil, Alternatif, Duvar Karosu, Fiziksel Ozellikler, Karakterizasyon.

Abstract: : The main used raw materials in the production of ceramic wall tiles are clay minerals, quartz,
and calcite. The most important factors affecting the physical properties of tiles are grain size, compositions
of recipes, and firing temperature. The ratio of raw materials used in recipes determines the physical and
chemical properties of final products. Clays are one of the basic and important raw materials in ceramic
industry which are generally used in different types of products such as tiles, porcelains, refractories, and
building materials. In this study, the application of llgaz clays is investigated in the production of wall tiles
to improve the usage of local raw material in Turkish ceramic sector. The study is planned to investigate the
use of llgaz clays in ceramic tiles as alternative clay resources instead of commercial Istanbul clays which are
generally (45-55%) used in recipes. For this purpose, the llgaz clays were added to astandard industrial ceramic
wall tile formulation in the range of 5-20%. It is observed that the usage of llgaz clays has not any adverse
effects during grinding, mixing, sludge preparation, and drying. After sintering at 1140°C for 29 min, the fired
tiles had not any visible defects such as spalling, cracking, large pores, or deformation. The physical and
mechanical properties of fired wall tile samples were investigated according to the international standards.
According to the obtained results of physical and mechanical properties, an increase in dry and firing
strengths were observed accompanied with a decrease in water absorption values. The color measurement
was revealed that the L value decreased from 72 to 63 due to the high amount of Fe>Os in the clay. The
overall results of physical and mechanical properties showed that the fired samples are in the appropriate
range of TS EN ISO 10545 standard which implies the possible application of llgaz clays in ceramic wall tiles.

Keywords: Clay, Alternative, Wall Tile, Physical Properties, Characterization.
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USAK KiLIiNiN SERT PORSELEN BUNYEDE KULLANIMININ ARASTIRILMASI
INVESTIGATION OF THE USAGE OF USAK CLAY IN HARD PORCELAIN BODY
Dilek SEN', Berda ALTUNZ Gagla PEHLIVAN?
' KlUtahya Porselen AR-GE Merkezi Eskisehir Yolu 8 Km Kutahya, dileksen@kutahyaporselen.com.tr

2 Kutahya Porselen AR-GE Merkezi Eskisehir Yolu 8. Km Kutahya, berdaaltun@kutahyaporselen.com.tr
3 Kutahya Porselen AR-GE Merkezi Eskisehir Yolu 8 Km Kutahya, caglaphelivan@kutahyaporselen.com.tr

Ozet: Sert porselen Urlnler sifir su emme, Ustin mekanik ve teknik dzelliklerinden dolay porselen sofra
esyalarinda ilk sirada tercih edilen urunler arasinda yer almaktadir. Sert porselen urun gruplarinin ana
hammaddeleri kaolen, kuvars ve feldspattir. Son yillarda otel serisi Urun gruplarinda talep goéren 25 cm ve
Uzeri bazi tabak formlarinin Uretimi esnasinda ince kilcal catlaklarinin olusmasina bagli olarak sekillendirme
surecinde teknik zorluluklar yasanabilmektedir. Bu calisma ile sert porselen bunye kompozisyonlarinda
Usak kilinin kullanimi arastirilarak bunyenin teknik ozellikleri Uzerine olan etkileri belirlenmistir. Standart
sert porselen bunye kompozisyonuna %3-5-10 oranlarinda Usak Kkili ilave edilerek yeni bunye receteleri
gelistirilmistir. Celistirilen bunyeler Kutahya Porselen endustriyel firinlarinda 1350°C'de 6,5 saat sure ile
pisirilmistir. Bunyelerin tum fiziksel ve mekanik ozellikleri incelenmistir. Bunyelerde gelisen fazlar XRD analizi
ile belirlenmis, mikroyapl incelemeleri taramali elektron mikroskobu ile yapilmistir. Sonuclara gore bunyede
Usak kili kullanimi kilcal ¢atlaklarinin olusumunu engelledigi gibi  bunyelerin kuru ve nihai mukavemet
degerlerini arttirmaktadir. Sonug olarak sert porselen bunye kompozisyonunda bazi optimizasyonlarin da
yvapilmasiyla Usak kilinin kullaniminin uygun olacagi belirlenmistir.

Anahtar Kelimeler: : Sert porselen, sofra esyasi, kil, mukavemet

Abstract: Hard porcelain products are among the first preferred products in porcelain tableware due to
their zero water absorption, superior mechanical and technical properties. The main raw materials of hard
porcelain product groups are kaolin, quartz and feldspar. In recent years, there may be technical difficulties
in the shaping process due to the formation of cracks during the production of some plate forms of 25 cm
and above, which are in demand in hotel series product groups. In this study, the use of Usak clay in hard
porcelain body compositions was investigated and its effects on the technical properties of the body were
determined. New composition recipes were developed by adding 3-5-10% of Usak clay to the standard hard
porcelain composition. The developed compositions were fired in Kutahya Porcelain industrial kilns at 1350°C
for 6.5 hours. All physical and mechanical properties of the composites were analyzed. The phases developed
in the composites were determined by XRD analysis and the microstructure was examined by scanning
electron microscopy. According to the results, the use of Usak clay in the structure prevents the formation of
cracks and increases the dry and final strength values of the structures. As a result, it has been determined
that the use of Usak clay will be appropriate with some optimizations in hard porcelain composition.

Keywords: Hard porcelain, tableware, clay, resistance
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KiL iCERIGIiNIN, KiL REOLOJiSi UZERINDEKI ETKIiSiNiN iINCELENMESi

INVESTIGATION OF THE EFFECT OF CLAY CONTENT ON CLAY RHEOLOGY

Mohsen ZAMANI2, Pervin DAG GEN(}OGLU‘, Eda ATAN', Emine Zuhal CAKAR,* Atamer AKBAY?,
Servet TURAN'?

_'Seramik Arastirma Merkezi A.$., 26555, Eskisehir
2Eskisehir Teknik Universitesi, Malzeme Bilimi ve Muhendisligi Bolimu, 26555, Eskisehir
3 Canakclilar Seramik - Creavit Uretim Tesisleri - AR-GE Merkezi, 67672, Zonguldak

Ozet: Seramik kaplama malzemeleri ve vitrifiye gibi endUstriyel seramik Grlnlerin Gretiminde kil icerigi
ve kil tary, dranlerin fiziksel, kimyasal ve mekanik ozelliklerini belirleyen kritik faktorlerdir. Bu iki unsurdaki
degisiklikler, nihai Urunun kalitesini, dayanikliligini, estetigini ve kullanim omrunu etkileyebilir. Kil, cesitli
endustriyel ve ticari amaglar icin ozel islemler ile (zenginlestirme-suzme, selektif madencilik, kimyasal islem
vb.) farkl o6zelliklere sahip killer haline getirilebilir. TUm bu islemler, kilin dogal ozelliklerini optimize ederek
Uretim prosesini destekleyerek son Urunudn belirli ihtiyaclar karsilamasini saglamak amaciyla kullanilir. Bu
calismada, U¢ farklistzulmusve Uc farkli tGvenan kil ornegiincelenmis ve bu érneklerin kimyasal ve mineralojik
bilesimi ile tane boyut dagilimi arasindaki farkliliklar gézlemlenmistir. Ardindan, killerin optimum elektrolit
miktarl belirlenmistir. Belirlenen optimum elektrolit miktarl ve %65 kati orani ile camurlar hazirlanmis,
farkli degiskenlerin kil reolojisi acisindan neden oldugu farkliliklar, rotasyon ve osilasyon yontemleri
kullanilarak analiz edilmistir. Bu analiz yontemleri kullanilarak, ilgili killerin dinamik viskozitesi, tiksotropik
ozellikleri, visko-elastik ozellikleri ile birlikte cokme davranislari ve tekrar paketlenme ozellikleri de detayli
bir sekilde arastiriimistir. Sonuclarin degerlendirilmesi sonucunda, tvenan killerin stabilitesi ve visko-elastik
ozelliklerinin suzulmus killere kiyasla dezavantaj sagladigi proseste katkl malzemeleri ile desteklenmesi
gerektigi gozlemlenmistir. Bu calisma, seramik Urunlerin Uretiminde kilin 6nemini vurgularken, farkli kil
tiplerinin ve islemlerinin kil reolojisi Uzerindeki etkisini ayrintil bir sekilde incelemektedir.

Anahtar Kelimeler: : Kil, Kil icerigi, Reolojik 6zellikler

Abstract: . Clay content and clay type are critical factors that determine the physical, chemical, and
mechanical properties of ceramic coating materials and industrial ceramic products such as vitrified
wares. Changes in these two factors can impact the quality, durability, aesthetics, and lifespan of the final
products. Clay can be transformed into various types with distinct properties through specialized processes
(enrichment-screening, selective mining, chemical treatment, etc.) for diverse industrial and cormmmercial
purposes. All these processes aim to optimize the natural properties of clay and support the production
process to ensure that the final product meets specific requirements. In this study, three different washed
and three different beneficiated clay samples were examined, and the differences in their chemical and
mineralogical composition as well as particle size distribution were observed. Subsequently, the optimum
electrolyte amount for the clays was determined. Using the determined optimum electrolyte amount and a
65% solid ratio, slurries were prepared, and the differences caused by different variables in clay rheology were
analyzed using rotation and oscillation methods. Through these analytical methods, the dynamic viscosity,
thixotropic properties, viscoelastic properties, sedimentation bbehaviour, and repackaging properties of the
relevant clays were thoroughly investigated. Upon evaluating the results, it was observed that the stability
and viscoelastic properties of the beneficiated clays were at a disadvantage compared to the washed
clays, indicating the need for supplementary materials to enhance the process. This study underscores the
significance of clay in ceramic product manufacturing while meticulously examining the impact of different
clay types and processes on clay rheology.

Keywords: Clay, Clay content, Rheological properties
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TURKIYE SERAMIK KiLi HAVZALARI VE SEKTORDE
KULLANIMI

CERAMIC CLAY BASINS OF TURKEY AND USAGE IN INDUSTRY
Ufuktan YUCEL!, Ugur Can BAYHAN'"2, Ridvan DONER'

'Esan Eczacibagi EndUstriyel Hammaddeler San. ve Tic. AS., Maltepe, Istanbul, ufuktanyucel@esan.com.tr
ZIstanbul Universitesi-Cerrahpasa, Lisansustd Egitim EnstitUsy, Jeoloji MUhendisligi Anabilim Dali,
BlyUkcekmece, Istanbul, ugurcan.bayhan@esan.com.tr
'Esan Eczacibagl EndUstriyel Hammaddeler San. ve Tic. A'S., Maltepe, istanbul, ridvan.doner@esan.com tr

Ozet: Kil mineralleri, genel olarak feldspatca zengin magmatik veya metamorfik kayalarin atmosferik,
hidrotermal veya her iki etkenle alterasyonu sonucu meydana gelmektedir. Kil minerallerinin turleri,
alterasyonu meydana getiren fizikokimyasal kosullar, kayacta bulunan mineraller ve killesme sUrecinden
sonra tasinma meydana gelip gelmedigine bagl olarak degismektedir. Kékenleri farkli olan ve havzalarda
depolanan killer, uluslararasi literatUrde "ball-clay” olarak adlandiriimaktadir. Ulkemizdeki seramik ve vitrifiye
sektory tarafindan seramik kili olarak adlandirilan bu hammaddeler, illit ve Smektit mineralleri agisindan
zengindir. Alkali muhteviyati sebebiyle ergitici olarak kullanilan bu mineraller, tasinma ve sedimentasyon
sUreclerinden dolayl daha kuUcuk tane boyutlarinda olduklarindan, plastiklikleri ve buna bagdli olarak ham,
kuru ve pisme dayanimlari yUksektir. Recetelerde kullanilan seramik killeri, intiyac ve tercihe gore degisse de
ortalama %35 — 40 oraninda seramik ve vitrifiye bunyesine dahil olmaktadir. Recetelerde seramik kiline ek
olarak, %25 — 35 Kaolin, %35 — 40 Feldspat grubu mineralleri, %2 Bentonit ve sicakligl dengeleme amaciyla
da cok az miktarda Manyezit bulunmaktadir. Turkiye'de seramik sektorine hammadde saglayan dort ana
kil havzasi bulunmaktadir. Neojen yash bu kil havzalari Sile, S6gut, Alanyurt ve Doganhisar havzalari olarak
tanimlanabilir. Kéken kayasl ve olusum sekilleri bakimindan bu killer farkliliklar gostermektedir. Sile ve
Sogut killeri magmatik kokenli kayalarin hidrotermal alterasyonu sonrasinda tasinarak, Doganhisar killeri
ise metamorfik kayalarin hidrotermal ve sUperjen alterasyon sonrasinda, tasinarak gol ortaminda ¢okelmesi
ile olusmaktadir. Alanyurt killeri ise Seydiler ignimbritlerinin yerinde hidrotermal alterasyonu sonucunda
meydana gelmektedir. Ulkemizde Uretilmekte olan Sile, Sogut, Alanyurt ve Doganhisar killeri fiziksel ve
kimyasal ozellikleri bakimindan seramik Uretimi icin tek basina yeterli olmayip ancak karisimlar yapilarak
kullanilabilmektedir.

Anahtar Kelimeler: : Hammadde, Jeoloji, Seramik, Seramik Kili, Vitrifiye

Abstract: Clay minerals generally derive by alteration caused by supergene or hydrothermal processes or
both processes of feldspar-rich igneous or metamorphic rocks. Types of clay mineralsvary by physicochemical
properties, minerals in original rock composition and either transportation and sedimentation are taking
place or not. Clay minerals which are from different origin and deposited in basins are called “ball-clay” in
international literature. The raw materials referred to as ceramic clays by the ceramic and vitrified sector firms
in our country are rich in Illite and Smectite minerals. Due to their alkaline content, these minerals, which are
used as flux in melting, have smaller particle sizes due to transportation and sedimentation processes, thus
their plasticity is high, and consequently raw, dry, and firing strengths are high. Ceramic clays used in recipes
vary according to needs and preferences, but they generally constitute around 35-40% of the ceramic and
vitrified body. In recipes, in addition to ceramic clay, there is usually around 25-35% Kaolinite, 35-40% Feldspar
group minerals, 2% Bentonite, and a very small amount of Magnesite to balance the temperature. There are
four main clay basins in Turkey that provide raw materials to the ceramic industry. These Neogene-aged clay
basins can be defined as the Sile, Bilecik, Alanyurt, and Doganhisar basins. These basins exhibit differences in
terms of origin and chemical characteristics. Sile and S6Jut clays are derived from hydrothermal alteration of
igneous rocks, Doganhisar clay is derived from hydrothermal and supergene alteration metamorphic rocks
deposited in lacustrine environments. Alanyurt clay is formed in-situ hydrothermal alteration of Seydiler
Ignimbrite. The Sile, S6gut, Alanyurt, and Doganhisar clays produced in our country are not individually
sufficient for ceramic production in terms of their physical and chemical properties. However, they can be
used by creating blends.

Keywords: Raw Materials, Geology, Ceramic, Ball-Clay, Vitrified
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SERAMIK SAGLIK GERECLERINDE KULLANILAN BAZI KiL ESASLI HAMMADDELERIN BASINGLI
DOKUM CAMURU OZELLIKLERINE ETKISi

SOME CLAY BASED RAW METARIALS USED IN SANITARYWARE
EFFECT’'S ON HIGH PRESSURE CASTING SLIP PROPERTIES

Eray CASIN', Nihal DERIN COSKUN2, Cumhur EREN ISIK3

'Genesis Teknolojik Urtinler San. ve Tic. A.S., Corum/Turkiye, eraycasin@nevtec.com.tr
20Ordu Universitesi, GUzel Sanatlar Fakultesi, Seramik ve Cam Bolumu, Altinordu/Ordu, TUrkiye,
nihalderincoskun@odu.edu.tr
*Kutahya Dumlupinar Universitesi, Guzel Sanatlar FakuUltesi, El Sanatlari Tasarimi ve Uretimi Bolumua,
Kutahya/Turkiye, eren.isik@dpu.edu.tr

Ozet: Seramik saglik gerecleri (sanitaryware) dékum ydntemi ile sekillendirilen malzemelerdir. Uretim
asamalarinda dokum yontemi ile sekillendirmede kullanilan 6zIu hammaddeler (plastik) olan kil esasli
hammaddeler, dokim c¢amurlarinin hem reolojik hem de fiziksel ozelliklerini belirlemektedir. Dokum
yontemlerindeki teknolojik gelismeler, Uretim proseslerinde daha esnek ve verimli Uretim yapabilme sansi
tanimistir. Basingl dokum tezgahlari da bu kapsamda Uretim proseslerinde verimlilik ve sdrdurulebilirlik
saglamistir. Basincli dokum sistemleri ylUksek basing altinda endustriyel boyutta dokum yapilan tezgahlar
oldugundan, bu sistemlerde kullanilan camurlarin da hizli kalinhk alabilen, klasik dokum camurlarina
gore daha plastik ve yas halde su emebilme ve atabilme kapasitelerinin yuksek olmasi istenir. Ayrica 6zIU
hammaddelerin yUksek kati konsantrasyonlu suspansiyonlarinda dahi kayma gerilimlerinin dustk olmasi
istenir. Boylece dokum isleminde seramik saglik gereci Urununun bos bodlgelerinin basingla birlikte
drenaj yapildiginda akis duzensizliklerinden kaynakli hatalarin 6nlenmesini saglar. Bu calismada; seramik
saglik gereclerinde kullanilan ve dokum &zellikleri iyilestiriimis kil esasli hammmaddelerin basingli dokim
camurlarinin reolojik ve fiziksel &zelliklerine etkisi incelenmistir. Bu kapsamda seramik saglik gereclerinde
kUresel olcekte kullanilan 2 kil ve 4 farkl kaolen hammaddesinin fiziksel, kimyasal, mineralojik, termal ve
reolojik dzellikleri ile tane boyut dagiimlari incelenmis ve bu veriler dogrultusunda hammaddelerin basincli
dokum camurlari Uzerine etkisi incelenmistir. Hammaddelerin mineralojik ve kimyasal 6zelliklerinin dokim
ozelliklerini gelistirici nitelikte oldugu gorulmustur. Ozellikle kaolenlerin kimyasal ézelliklerinin ve tane boyut
dagilimlariningenisaralikta olmasidékum yontemiylesekillendirilenseramik Grtnlericin hizl kalinlikalabilme
ozelliklerinin gelistirilmesinde etkili olabilecedi gdzlemlenmistir. Sonug olarak; dusuk kati konsantrasyonda
ve dusuk kayma gerilimlerinde bile kaolenlerin dokum kalnliklarinin yiksek olmasi, Uretimde yUksek basing
altinda hizli kalinlik alabilme ézelliklerinin gelistirilebilmesini saglamaktadir.

Anahtar Kelimeler: : Seramik Saglik Gerecleri, Yuksek Basingli Dokum, Kil, Kaolen.

Abstract: : Ceramic sanitaryware are materials shaped by casting method. Clay-based raw materials, which
are the core raw materials (plastic) used in shaping with the casting method during the production stages,
determine both the rheological and physical properties of the casting slip. Technological developments
in casting methods have given the chance to make more flexible and efficient production in production
processes. In this context, pressure casting machines have provided efficiency and sustainability in
production processes. Since pressure casting systems are the benches where industrial castings are made
under high pressure, it is desirable that the slip using in these systems can take thickness quickly, are more
plastic than conventional casting slip, and have a higher capacity to albsorb and throw water in a wet state.
In addition, low shear stresses are desired even in high solid concentration suspensions of core raw materials.
Thus, when the empty areas of the ceramic sanitary ware product are drained with pressure in the casting
process, it ensures that errors caused by flow irregularities are prevented. In this study; The effect of clay-
based raw materials used in ceramic sanitary ware on the rheological and physical properties of pressure
casting mud was investigated. In this context, physical, chemical, mineralogical, thermal and rheological
properties and particle size distributions of 2 clays and 4 different kaolin raw materials used on a global
scale in ceramic sanitary ware were examined and the effects of raw materials on pressure casting slip were
examined in line with these data. It has been observed that the mineralogical and chemical properties of
the raw materials improve the casting properties. It has been observed that the wide range of chemical
properties and particle size distributions of kaolin can be effective in the development of rapid thickness
taking properties for ceramic products shaped by casting method. In conclusion; The fact that the casting
thickness of kaolin is high even at low solid concentration and low shear stresses ensures that the properties
of rapid thickness gain under high pressure in production can be improved.

Keywords: Ceramic Sanitaryware, High Pressure Casting, Clay, Kaolin.
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TURKIYE'DE KARO SEKTORUNDE KULLANILAN TUVENAN KIiLLERIN VITRiIFiYE BUNYELERDE
KULLANIMININ ARASTIRILMASI

INVESTIGATION OF THE USING OF RUN-OF-THE-MILL CLAYS USED TILE INDUSTRY IN TURKEY
IN VITRIFIED STRUCTURES

Eray CASIN', Nihal DERIN COSKUNZ, Cumhur Eren ISIK3

1Genesis Teknolojik Urtinler San. Ve Tic. A.S., Corum/Turkiye, E-mail: eraycasin@nevtec.comdtr,
ORCID: 0000-0003-3698-2248
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3KUtahya Dumlupinar Universitesi, GUzel Sanatlar Fakultesi, El Sanatlari Tasarimi ve Uretimi Bolum,
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Ozet: Turkiye'de TUIK tarafindan hazirlanan istatistikler incelendiginde ~15 milyar TLlik Gretim degerine
sahip seramik pazarinin her gecen gun hammadde ihtiyacl artmaktadir. Global pazarda meydana gelen
sorunlar ozellikle kil ve kaolen acisindan yuksek kaliteli Ukrayna Kkillerine alternatif Turkiye'de yer alan
kaynaklar Uzerinde calisma zorunlugunu ortaya cikarmistir. Seramikte elde edilen Urun ozellikleri ve Uretim
asamalarina bagli olarak kullanilan hammaddeler kategorize edilmistir. Ozellikle vitrifiyede slip dokam
yontemiyle Uretimde kolaylik saglayan Kkiller tercih edilirken karo Uretimi tuvenan Killerin kullanimina daha
fazla olanak sunmaktadir. Bu ¢alisma da Turkiye'de bulunan ve genellikle karo Uretiminde kullanilan tvenan
killerin seramik camur recetelerinde denemeleri yapilmistir. Kimyasal analizleri yapilan killer endustriyel
olarak kullanilan recete icerisinde %5 suzulmus kil oranina ikame olarak 10 farkl recetede hazirlanmistir.
Hazirlanan receteler fiziksel ozellikler agisindan incelenerek kullanilabilirligi incelenmistir. D1-D10 arasinda
kodlanan receteler %5 oraninda tuvenan kil icermektedir. Elde edilen sonuclar incelendikten sonra diger
hammaddelere gore referans receteye yakin sonuclari meydana getiren hammaddelerden D11-D13 arasinda
kodlanan ornek recete calismalarinda ttvenan hammadde orani %5'in Uzerine yukseltilerek referans recete
ile kiyaslanmis; deformasyon, kuculme ve tane boyutu acisindan referans vitreous china (VC) recete ile
uyumlu oldugu tespit edilmistir. Ozellikle D11 kodlu recete calismada referansa en yakin fiziksel 6zellikleri
saglanmis ve bu calisma sonucunda tuvenan malzemelerin kullanilabilirliginin fiziksel ozellikler acisindan
uygun oldugu tespit edilmistir.

Anahtar Kelimeler: : Seramik Saglik Gerecleri, Karo, TUvenan kil, Fiziksel Ozellikler

Abstract: \When the statistics prepared by TUIK in Turkey are examined, the need for raw materials of the
ceramics market, which has a production value of ~15 billion TL, is increasing day by day. Problems in the
global market have revealed the necessity of working on sources in Turkey as an alternative to high quality
Ukrainian clays, especially in terms of clay and kaolin. The raw materials used in ceramics are categorized
depending on the product properties and production stages. Especially in vitreous ware, clays that provide
convenience in production by slip casting method are preferred, while tile production offers more possibilities
for the use of run-of-the-mill clays. In this study, trials of run-of-the-mill clays found in Turkey and generally
used in tile production were carried out in ceramic slip recipes. Clays for which chemical analyses were
made were prepared in 10 different recipes as a substitute for 5% filtered clay in the recipe used industrially.
The prepared recipes were examined in terms of physical properties and their usability was examined.
Recipes coded between DI1-D10 contain 5% run-of-the-mill clay. After examining the results obtained, in the
sample recipe studies coded between D11 and D13, among the raw materials that produce results close to
the reference recipe compared to other raw materials, the rate of run-in raw materials was increased above
5% and compared with the reference recipe; In terms of deformation, shrinkage and grain size, it was found
to be compatible with the reference vitreous China (VC) recipe. In particular, the physical properties closest
to the reference were provided in the D11 coded recipe study, and as a result of this study, it was determined
that the usability of the run-of-the-mill materials was suitable in terms of physical properties.

Keywords: Ceramic Sanitaryware, tile, raw clay, physical properties
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DOGANHiISAR/KONYA (TURKIYE) BOLGESi KiLiNiN SIRLI PORSELEN KARO BUNYELERINDE
KULLANIMININ ARASTIRILMASI

AN INVESTIGATION ON UTILIZATION OF DOGANHiISAR/KONYA (TURKEY) CLAY IN GLAZED
PORCELAIN TILE BODIES

Gulay SARIKAYA', Volkan KALEM?

"Yurtbay Seramik San. ve Tic. A.S,, InénU, Eskisehir
2 Metalurji ve Malzeme Muhendisligi Bolumu, Konya Teknik Universitesi, Selcuklu, Konya

Ozet: Turkiye seramik kaplama malzemeleri sektord; hammadde tedarikinde disa bagimhiligr en aza
indirgemek, hammadde/uran maliyetlerini azaltmak ve kil kaynagini gelecege yonelik olarak glvence
altina alabilmek icin farkli yerli kil kaynaklarina yonelmek durumundadir. Halihazirda kullanilan yerli
killerin miktarindaki azalma ve diger cevresel problemler, ézellikle son dénemde seramik karo sektértunde
tercih edilen Ukrayna menseili killerdeki jeopolitik belirsizliklerle de birlesince sektort alternatif kil kaynadi
arayisina yonlendirmektedir. Bu baglamda calisma kapsaminda; Konya-Dogdanhisar bdélgesine ait bir kilin
karakteristik dzellikleri saptanmis ve Yurtlbay Seramik sirli porselen karo Uretim strecinde hammadde olarak
degerlendirilme potansiyeliarastirilmistir. Buamacla Konya-Dodanhisar bolgesine ait secilen kilin mineralojik,
kimyasal ve 1sil karakterizasyonu siraslyla XRD, XRF ve Dilatometrik calismalar ile gerceklestirilmistir. Ayrica
sirlh porselen karo kompozisyonlarindaki Ukrayna kili miktar azaltilip ilgili kil kullanimiyla yeni bunye
receteleri gelistiriimis ve elde edilen numunelerin kuru mukavemet, pismis mukavemet, su emme, pisme
rengi ve pisme kUculmesi gibi temel karakteristikleri tespit edilmistir. Calisna kapsaminda elde edilen én
bulgular Ukrayna kili yerine Konya-Doganhisar bdlgesine ait secilen kilin kullanimiyla bunyelerin pisme
mukavemetlerinde olumlu etki saglanabilecedinive recete ile pisirme rejiminde yapilacak optimizasyonlarla
Ukrayna Kili yerine %6'ya kadar kismmen kullanimin mumkun olabilecegini ortaya koymaktadir.

Anahtar Kelimeler: : Karo, Seramik, Konya Kili, Ukrayna Kili

Abstract: Turkey's ceramic coating industry should aim to utilize local clay sources in order to minimize their
dependency on foreign raw-material import, to decrease raw-material and product costs, and to secure their
clay sources for prudential reasons. Mostly Ukrainian clays are preferred by the ceramic industry in Turkey. But
the recent geopolitical uncertaintiesin the supply of Ukrainian clays as well as decrease in the amount of local
clays and environmental problems related to its mining lead the ceramic industry to search for alternative
clay sources. In this context, characteristic properties of a Konya-Doganhisar region clay were determined
and then its usage potential in Yurtbay Ceramic's glazed porcelain tile production was investigated. For
this purpose, mineralogical, chemical, and thermal characterization of the clay was performed using XRD,
XRF, and dilatometric analyses. Furthermore, the use of Konya-Doganhisar based clay instead of Ukrainian
clay in the porcelain tile compositions was studied. Ukrainian clay is substituted gradually by Doganhisar
clay in different body compositions used in the study. Samples, prepared using these new compositions,
were characterized based on their dry strength, fired strength, water absorption, color, and firing shrinkage
properties. Experimental results proved that the use of Konya-Doganhisar clay instead of Ukrainian clay
increased the strength of fired bodies. It would be possible to use Konya-Dodanhisar clay in tile bodies up to
6 Wt% with some modifications in the body compositions and firing regime.

Keywords: Tile, Ceramic, Konya Clay, Ukrainian Clay.
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YER KAROSU ENGOP REGETESINDE KiL-KAOLIN-FRIiT OPTIMIiZASYONUNUN ONEMi
THE IMPORTANCE OF CLAY-KAOLIN-FRITE OPTIMIZATION in FLOOR TILE ENGOBE RECIPE

Gizem USTUNEL', Zehra Emel OYTAGC, Yasin URERSOY’, Onur Emre SAGLAM!

NG KUtahya Seramik Ar-Ge Merkezi, KUtahya Merkez
gizemustunel@ngkutahyaseramik.com.tr
emeloytac@ngkutahyaseramik.com.tr
vasinurersoy@ngkutahyaseramik.com.tr
onursaglam@ngkutahyaseramik.com.tr

Ozet: Seramik sektdrinde sir ve engop kompozisyonlarinda yer alan Killer, saflik derecesi, mineralojik
bilesimi, reclojisi ve kimyasal icerigi ile degerlendirilip, kullanilmaktadir. Sir ve engop recetelerinde kullanilan
killer genel olarak Ukrayna, Rusya, Portekiz vib. Ulkelerden ithal edilmektedir. Bu killerin kuruma ve cekme,
plastiklik, kuru mukavemet, pisme rengi dézellikleri dncelikle dikkate alinmaktadir. Sektérde yer karosu engop
kompozisyonlarinin hazirlanmasinda Al.Os kaynadi olarak, yUksek kuru mukavemet saglamasl ve pisme
renginin de beyaz olmasindan dolayl Ukrayna kili kullaniimaktadir. Frit, engob ve sir recetelerinde yaygin
olarak kullanilan ergimeye yardimci camsi bir malzemedir. Calismada yer karosu engop recetesinde %20
oraninda bulunan opak frit yerine alternatifi gelistirilerek, 6zIU (plastik) hammadde olmayan orani nispeten
yUksek recete calismalari yapilmistir. Gelistirilen engop recetesi NG Kutahya Seramik endUstriyel firinlarinda
1200°C'de 36 dakikada sinterlenmis ve bu engobun fiziksel, optik ve i1sil 6zellikleri incelenmistir. Gelistirilen
engop 72*¥10-7 1/°C genlesme katsayisina ve %0,05 su emme oranina sahip olmasi icin 6zI0 hammadde
orani %23'ten %38 orana yukseltilmistir. Gelistirilen recetelerin Uretim denemeleri yapilmis ve standart ile
karsilastirlmistir. Bu ¢alismanin sonucunda; gelistirilen engopun renk tonu uyumunda, su emmesinde, sl
genlesme katsayisinda (a) ve reoloji kontrollerinde her hangi bir problemle karsilasilmamis, nihai Urtn EN
ISO 10545 standartlarina uymaktadir.

Anahtar Kelimeler: Karo, engop, kil, kaolin, 1sil dzellikler

Abstract: In the ceramic industry, clays present in glaze and engobe compositions are evaluated and used
based on their purity level, mineralogical composition, rheclogy, and chemical content. Clays used in glaze
and engop recipes are imported from countries such as Ukraine, Russia, Portugal, etc.. The properties of
drying, shrinkage, plasticity, and firing color of these clays are primarily taken into consideration.Ukraine clay
is used as a source of Al.Os in the preparation of floor tile engop compositions in the industry because of its
high dry strength and whiteness of body. Frit, a glassy material commmonly used in glaze and engobe recipes,
provides as a fluxing agent. In this study, an alternative to the opaque frit which is found at a 20% ratio in the
floor tile engobe recipe is developed, aiming to have a relatively higher non-plastic content. The developed
engobe recipe is sintered at 1200°C for 36 minutes in NG KUtahya Seramik industrial kilns, and its physical,
optical, and thermal properties are examined. To achieve a coefficient of thermal expansion of 72*10-7 1/°C
and a water absorption rate of 0.05%, the non-plastic content of the engobe recipe is increased from 23% to
38%. Production trials of the developed recipes were carried out and compared with the standard. As a result
of this study; developed engop were provided optimum values in the color tone, water absorption, thermal
expansion coefficient (a) and rheology and the final product complies with EN ISO 10545 standards.

Keywords: Tile, engobe, clay, kaolin, thermal properties
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UKRAYNA KAOLIiNi OZELLIiKLERiINIiN BELIRLENMESi
DETERMINING THE PROPERTIES OF UKRAINIAN KAOLIN

Burcu Ceren HALLAC!, Ridvan DONER!, Tugba UCAR DEMIR'

'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. A.S,, Ar-Ge Merkezi, Maltepe/ istanbul,
ceren.hallac@esan.com.tr ‘

'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. A.S,, Ar-Ge Merkezi, Maltepe/ Istanbul,
ridvan.doner@esan.com.tr .

'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. AS,, Ar-Ge Merkezi, Maltepe/ Istanbul,
tugba.ucar@esan.com.tr

Ozet: Bu calishada Ukrayna kaolininin karakteristik dzelliklerinin ve uygulama performanslarinin belirlenmesi
amaclanmistir. Orijinal ve stzulmUs kaolin numunelerine ozelliklerin belirlenmesi amaci ile kimyasal analiz
ve mineralojik analiz yapilmistir. Seramik saglik gerecleri uygulamalari icin hem orijinal hem de stzulmus
kaolin ornekleri icin dokum testleri gerceklestiriimistir. DOkum konsantrasyonu, elektrolit miktari, dokdm
hizi, kuru baglama dayanimi, kuru kiuculme gibi ozellikler tespit edilmistir. Ardindan orijinal numunenin
seramik kaplama malzemelerinde kullanim igin performansini belirlemek amaci ile karo testleri yapilmistir.
Pisme sonrasi ozelliklerin tespiti hem karo hem de seramik saglik gerecleri uygulamalari icin yapilmistir.
Calisma sonunda Ukrayna kaolininin orijinal ve stzulmus karakteristik 6zellikleri tespit edilmistir. Ardindan
hem stzUlmus hem de orijinal numunenin uygulama testlerindeki performanslari goézlemlenebilmistir.

Anahtar Kelimeler: Ukrayna kaolini, stizUlmus kaolin

Abstract: In this study, it is aimed to determine the characteristic properties of Ukrainian Kaolin and its
performance for the applications. Chemical analysisand mineralogical analysis were performed to determine
the properties of the original and refined kaolin samples. For sanitaryware application casting properties
were determined for both refined and original samples. Properties such as casting concentration, electrolyte
content, casting rate, modulus of rupture and dry shrinkage were determined. Then, tile performance tests
were carried out for the original sample. Fired properties were determined for both tile and sanitaryware
application. At the end of this study, characteristic properties of original and refined Ukrainian kaolin samples
were determined. Then the performances of both the refined and original sasmples in the applicaiton tests
could be observed.

Keywords: Ukranian kaolin, refined kaolin

85



KIL'2023 19. ULUSAL KiL SEMPOZYUMU 19th International Clay Symposium

KiL HARMAN OPTIMIZASYONU
CLAY BLENDING OPTIMIZATION

Burcu Ceren HALLAGC!, Tugba UCAR DEMIR’, Ridvan DONER!

'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. A.S., Ar-Ge Merkezi,Maltepe/ istanbul,
ceren.hallac@esan.com.tr

'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. A.S,, Ar-Ge Merkezi, Maltepe/ istanbul,
tugba.ucar@esan.com.tr .

'Esan Eczacibasi EndUstriyel Hammaddeler San. ve Tic. AS, Ar-Ge Merkezi, Maltepe/ Istanbul,
ridvan.doner@esan.com.tr

Ozet: Calisma kapsaminda, Esan’'in BozUyUk Hammadde Zenginlestirme Tesisi'nde yUrdtilen harmanlama
ve recete olusturma sUrecinin mevcut kisitlar dikkate alinarak optimizasyonunu saglayan bir analitik-
optimizasyon modelinin gelistiriimesi amaclanmistir. Recete hesaplamalari sonrasi teorik olarak beklenen
recete sonucu ile laboratuvar denemesine alindiktan sonraki recete sonuclarinin korelasyonu da oldukca
onem tasimaktadir. Regeteler icin mevcut kisitlarin bir sisteme girildigi: maliyet ve Grdan ozellikleri gibi
kapasiteyi direkt olarak etkileyen ozelliklerin arka planda dikkate alindigi bir sistem tasarlanmistir. Bu
yveni sistemin stok miktari, besleme miktari vib. parametrelerle en uygun sekilde hesaplamayl yapmasl
hedeflenmistir. Yapilan optimizasyon calismasi ile, farkl kaynaklarda gelen hammaddelerin etkin olarak
planlanmasl saglanmaktadir. En uygun maliyete sahip ve hedef 6zelliklere uygun Urlun gelistirilecek sekilde
calismalar planlanmistir. Buna gore planlama yapilarak receteler belirlenmekte ve Ulkemiz kaynaklarindan
clkarilan hammaddelerin etkin kullanilmasi saglanmaktadir.

Anahtar Kelimeler: optimizasyon, kil recetesi, dijitalizasyon

Abstract: It is aimed to develop an analytical-optimization model that optimizes the blending and recipe
creation process carried out at Esan’'s BozUyUk Raw Material Beneficiation Plant, taking into consideration
the current constraints within the scope of this study. Correlation between the expected recipe results
calculated theoretically and the recipe results obtained after laboratory testing is also crucial. A system
has lbeen designed where the existing constraints are inputted into the system, accounting for factors
directly influencing capacity such as cost and product properties. It is aimed that this new system will make
calculations in the most appropriate way with the parameters such as stock amount, feeding amount
etc. With the optimization study, it is ensured that the raw materials coming from different sources are
effectively planned. The work is planned to develop products with the most suitable cost and targeted
product properties. Accordingly, planning is carried out to determine recipes and ensure efficient utilization
of raw materials extracted from our Esan’s resources.

Keywords: optimization, clay recipe, digitalization.
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YEREL KiL KULLANIMI iLE 3 BOYUTLU YAZICIDA TEKSTURLU SERAMIK URETiMi: ESKiSEHIR VE
NEVSEHIR KiLLERI iLE KARSILASTIRMALI DENEYSEL BiR CALISMA

3D PRINTING OF TEXTURED CERAMICS WITH LOCAL CLAYS: A COMPARATIVE EXPERIMENTAL
STUDY ON CLAYS DERIVED FROM ESKISEHIR AND NEVSEHIR (TURKEY)

Ozglir CENGIiZ', Pinar UYAN?

1 Afyon Kocatepe Universitesi, GUzel Sanatlar Fakultesi, Seramik Bolumu,03200, Afyonkarahisar, Turkiye
ocengiz@aku.edu.tr

2 Bilecik Seyh Edebali Universitesi, Meslek Yuksekokulu, Metalurji Programi,11210, Bilecik, Turkiye, pinar.
uyan@bilecik.edu.tr

Ozet: TekstUr (doku),dodanin gérintsinin bagintil geometrisi ve uzamsal tekrari olarak tanimlanir. Dogada
bulunan karmasik geometrilere sahip nesnelerin, tekstur tasarim araclari araciligiyla verimli bir sekilde
aktarimi saglanabilir. Boylece dogda, Uretim surecleri bakimindan ilkesel olarak U¢ boyutlu baski surecinde
tasvir edilmektedir. Dogal olarak olusan yapllar tipik olarak karmasiklik sergiler ve parcalanmis geometrik
formlardan olusur. Bu formlar, tum deseni tek tek cogaltan parcalara ayrilabilir. Teksturlerin bu ayirt edilebilir
ozelligi, yinelemelerin verimli bir sekilde uygulanmasina olanak taniyan katmanli biriktirme yontemi
sayesinde Uc¢ boyutlu baski teknolojisinin potansiyel kullanimini kanitlamaktadir. Bu nedenle, seramiklerin
karmasik geometriye sahip Uc boyutlu baskisi, geleneksel Uretim yontemlerine kiyasla umut verici bir
Uretim teknigidir. Bu arastirmada, geometrik teksturlerin bir tasarim sureci araci olarak uygulanabilirligini ve
seramiklerin ekstruzyon- bazl U¢ boyutlu yazic ile Uretimini degerlendirmek amaci ile deneysel calismalar
yvapilmistir. Calismanin temel prensibi; kullanilan killeri, yazicl Uretim parametreleriyle iliskilendirmektir. Bu
nedenle, TUrkiye'nin ic Anadolu bolgesinden elde edilen iki yerel kil, U¢ boyutlu yazicida basilabilirlik acisindan
analiz edilmis ve tasarlanan seramik parcalar Delta tipi Uc¢ boyutlu kil yazicl kullanilarak basiimistir. Yazici
araciligrile baski alinan érneklerin fiziksel ve teknolojik ozellikleri degerlendirilmistir. Sonug olarak, yapilan 6n
deneysel calismalar, ic Anadolu Bolgesi'ndeki Mihaliccik, Eskisehir ve Avanos, Nevsehir'den elde edilen yerel
killerin kullanimr ile Ug boyutlu baski alinan seramiklerin tekstur uygulamalarinin potansiyelini kanitlamistir.

Anahtar Kelimeler: Tekstur, Teksturlu seramik, Eskisehir kili, Nevsehir kili, 3B baski.

Abstract: Textures are described as the consistent geometry and spatial repetition of appearance of the
nature. The objects with complex geometries found in nature could be transposed efficiently by means
of texture design tools. Thus, the nature is depicted in 3D printing process in terms of the manufacturing
processes as a matter of policy. The structures that were formed naturally typically exhibit complexity and
composed of fragmented geometric forms. These forms could be divided into parts which replicates
individually the whole pattern. This differentiable feature of the textures proving the potential use of 3D
printing technology owing to its layer-by-layer deposition methodology which allows implementing the
iterations efficiently. Hence, 3D printing of ceramics with complex geometry is a promising technique of
manufacturing compared to the conventional manufacturing methods. In this research, experimental
studies were performed in order to evaluate the applicability of geometry textures as a tool of design process
and in the production of extrusion-based 3D printing of ceramics. The workflow of the study associates clays
with manufacturing parameters. For this reason, two local clays derived from Central-Anatolia region of
Turkey were analysed in terms of printability and designed ceramic pieces were printed using a Delta 3D
clay printer. The physical and technological properties of the printed samples were evaluated. As a result,
the preliminary experimental studies proved the potential of the texture implementations in 3D printing
of ceramics with local clays derived from Mihalicgik, Eskisehir and Avanos, Nevsehir located in the Central
Anatolia region.

Keywords: Texture, Textured ceramic, Eskisehir clay, Nevsehir clay, 3D printing.
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SILE KAOLENLERININ ARTiSTiK SERAMiIK CAMUR RECETELERINDE KULLANILABILIRLIiGiNIiN
ARASTIRILMASI

INVESTIGATION OF THE USABILITY OF SiLE KAOLINS IN CERAMIC MUD RECIPES
Nermin DEMIRKOL
Kocaeli Universitesi, Seramik Bolumu, 41300 Kocaeli, nermin.demirkol@kocaeliedu.tr

Ozet: Marmara Bolgesinin kuzey dodusunda ver alan istanbul'un bir ilcesi olan Sile, seramik sektord
icin 6bnemli bir hammadde olan kaolen yataklari ile de bUyUk 6neme sahiptir. Son zamanlarda yabanc
hammadde fiyatlarindaki artis ve lojistik zorluklar seramik sektorinde kullanilabilecek yerli hammadde
arayisini arttrmistir. Onceki calismalarnimizdan yola ¢ikarak calismada kullanilacak Sile kaoleni belirlenip,
ND-1 ve ND-2 olmak Uzere iki farkli recete olusturulmustur. Kimyasal analiz (XRF) ile recetelerin icerikleri
belirlenmistir. Bu receteler ile hazirlanan numuneler 1050°C ve 1100°C'de sinterlenerek, yodunluk, su
emme, pisme kuclUlmesi, basma mukavemeti degerleri belirlenmistir. Olusan fazlar X- 1sini kirinim (XRD)
yontemi, mikroyapl incelemeleri ise taramal elektron mikroskobu (SEM) incelemeleri ile ortaya konmustur.
Sinterleme sicakhiginin artmasl ile her iki recetede yogunluk, pisme cekilmesi, mukavemet dederlerinde
artis gozlemlenirken, su emme degerlerinde dusus gozlemlenmistir. ND-1 ve ND-2 kodlu recetelere sahip
camurlarin hem el ile hem de comlekgi tornasinda sekillendirilebilirligi gosterilerek, artistik sekillendirmelere
uygunlugu ortaya konmustur.

Anahtar Kelimeler: Sile, kaolen, seramik camur, mukavemet, sekillendirme..

Abstract: Sile, a district of Istanbul located in the northeast of the Marmara Region, has a great importance
with its kaolin deposits, which are an important raw material for the ceramics industry. Recently, the increase
in foreign raw material prices and logistical difficulties have increased the search for domestic raw materials
that can be used in the ceramicindustry. Based on our previous studies, the Sile kaolin to be used in the study
was determined, and two different recipes, ND-1 and ND-2, were created. The contents of the prescriptions
were determined by chemical analysis (XRF). The samples prepared with these recipes were sintered at
1050°C and 1100°C and their density, water absorption, firing shrinkage and compression strength values
were determined. The formed phases were revealed by X-ray diffraction (XRD) method, and microstructure
examinations were revealed by scanning electron microscopy (SEM) examinations. With the increase of
sintering temperature, an increase in density, firing shrinkage and strength values was observed in both
recipes, while a decrease in water absorption values was observed. The formability of clays with ND-1 and
ND-2 coded recipes was demonstrated both by hand and on a potter's lathe, and its suitability for artistic
shaping was demonstrated.

Keywords: Sile, kaolin, ceramics mud, strength, shaping
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HiIDROTERMAL ALTERASYONA BiR ORNEK: BAYBURT-MERKEZ-DARICA KAOLEN YATAGI
AN EXAMPLE OF HYDROTHERMAL ALTERATION: BAYBURT-CENTER-DARICA KAOLIN DEPOSIT

Necmi KIRAL

MTA Cenel Mudurldgu, Ankara, kiral.necmi@hotmail.com

Ozet: Saha; 1/25000 dlcekli H44-al ve H44-b2 paftasinda ver alir. Saha MTA Genel MUdurlagi'nin bolgede
vaptigl Dogu Karadeniz yay Magmatitleri ile iliskili Polimetal Maden Aramalari Projesi kapsaminda
belirlenmistir. Saha Bayburt'a kus ucusu 30 km uzakliktadir. Kaolen sahasi Darica Koyunun guneyinde
genis bir yayllim sunar. Alterasyon sahasi Kabakdy Formasyonu olarak adlandirilan Eosen yash (Lutesiyen)
andazit, ojit andazit, bazalt, aglomera, lapilli-likit-kristal tuflerde ara seviyeler olusturan dasit, andazit, bazalt,
mikrodiyorit, diyorit porfillerden ve ince taneli kuvars monzodiyoritlerden olusur. Calisma alaninda kuzeyde
Eosen yasli volkanik agirlikli Kabakoy formasyonu, guneyde ise flis 6zellikli Kelkit formasyonu yer almaktadir.
Her iki formasyon mesozoyik birimleri Uzerine uyumsuz olarak oturmaktadir. Granitoyitik sokulum kayaclar
Mezozoyik ve Senozoyik yasli birimlerle kontak zonu olusturmaktadir. Sahada pirit, limonit ve hematit
mineralleri gozlenmektedir. Kaolen sahasinda 86 lokasyonda 5550 m kesitli sondaj gerceklestirilmistir. XRD
sonuclarinin gére ana mineral kaolinit olup, kuvars, jips, plajioklas, pirit, illit, mika mineralleri ve bazi 6rneklerde
de alunit ve paragonit mineralleri gozlenmektedir. Sahadaki kaolen yataklanmasl %14-35 arasinda AlLOs
ihtiva etmektedir.

Anahtar Kelimeler: : : Kaolinit, illit, alUnit, paragonit, Bayburt.

Abstract: : Field; it is situated in the H44-3l and H44-b2 maps with the scale of 1/25000. The site was
determined within the scope of the Polimetal Mineral Exploration Project related to the Eastern Black Sea
arc Magmatites carried out by the General Directorate of MTA in the region. The field is 30 km far from
Bayburt by bird flight. Kaolin field presents a wide spread in the south of Darica Bay. The alteration area
consists of Eocene aged (Lutetian) andasite, augite andasite, basalt, agglomerate, lapilli-liquid-crystalline
tuffs that form intermediate levels in the Eocene aged (Lutetian) dacite, andazite, basalt, microdiorite, diorite
porphyries and fine grained quartz monzodiorites. In the study area, the Eocene aged volcanic-dominated
Kabakoy formation is present in the north, whereas the flysch-specific Kelkit formation is present in the
south. Both formations rest on the Mesozoic units unconformably. Granotoitic intrusive rocks form a contact
zone with Mesozoic and Cenozoic aged units. Pyrite, limonite and hematite minerals are observed in the
field. Drilling with a cross section of 5550 m was carried out at 86 locations in the Kaolin field. According to
XRD results, the main mineral is kaolinite, accompanied by quartz, gypsum, plagioclase, pyrite, illite, mica
minerals and in some samples alunite and paragonite. The Al,O= content varies from 14% to 35% in the kaolin
bed.

Keywords: kaolinite, illite, alunite, paragonite, Bayburt.
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DUNYADA VE TURKIYE'DE BOR AR-GE FAALIYETLERi VE TENMAK-BOREN
BORON R&D ACTIVITIES IN THE WORLD AND TURKIYE AND TENMAK-BOREN

Abdulkerim YORUKOGLU'?

' Bor Arastirma EnstitGst (TENMAK-BOREN), 06530 Ankara, Tarkiye, abdulkerim.yorukoglu@tenmak.gov.tr
2 Gazi Universitesi, Fen Bilimleri Enstitusu, Cevre Bilimleri Ana Bilim Dali, 06500 Ankara, Turkiye,
kerimyor@gaziedu.tr

Ozet: Bor, farkli dzellikleri nedeni ile insaat ve yapl malzemelerinden ahsap emprenyeye: sagliktan, seramige;
temizlikten tarima: metallrjiden uzay ve havacilik sektorune kadar sanayinin 250'den fazla alaninda az yada
cok kullaniimaktadir. Bor bu genis kullanimi nedeniyle “Sanayinin Tuzu” ve “Yeniliklerin Elementi” olarak
adlandinimaktadir. Bu nedenle Bor, Uzerinde farkl disiplinlerde, disiplinler arasi isbirligi ile yeni Grun ve
kullanim alanlarina yonelik Ar-Ge faaliyetleri yUrUtulen bir elementtir. DUnya Akademiasi her yil bor ile ilgili
yaklasik 7000 makale ve 13.000 adet de patent yayinlamaktadir. Bu calismalarin %30'u da borlu malzemeler
olarak karsimiza cikmaktadir. Bu durum onumuzdeki donemde bor icerikli Urin ve malzemelerin daha
cok karsimiza cikacaginin bir gostergesidir. DUnya bor rezervinin %7310k oranla en buyUk payina sahip
olan Ulkemiz, bir anlamda “Bor'un Anavatani"dir. Ulkemizin, bu dnemli madeninden hak ettigi sekilde
faydalanabilmesinin yolu; bor ile ilgili bilginin Gretilmesi, paylasiimasi, teknidin ve tecribenin gelistirilmesi,
Ozetle Ar-Ge'nin yapillmasl bunlarin sonucunda ise yeni Urun ve teknolojilerin Uretilmesi ile saglanabilecedi
bilinmektedir. Bu nedenle bor ile ilgili bilim ve teknoloji Uretme glcunun, inovasyon yapma kabiliyetinin
ve insan yetistirme kapasitesinin arttirmasina yonelik calismalarin artirilarak surdurulmesi gerekmektedir.
TENMAK-BOREN bunyesinde; Prof. Dr. Ayhan Mergen Ar-Ge Merkezi, Borlu Malzemeler Arastirma
Laboratuvari, Organik ve Polimer Laboratuvarl, Biyoteknoloji Laboratuvarl, Borlu Kaplama Laboratuvari, Borlu
Kompozit Malzemeler Laboratuvariclmak Uzere toplam 6 arastirma laboratuvari kurulmustur. Bugune kadar
43 adet patent alinmis ve 16 adet Urinun ise Uretimi gerceklestirilmis ve/veya ticarilestirilmistir. Bor Dergisi/
Journal of Boron 2016 yilinda akademik yayin hayatina baslamis olup yilda 4 sayi olmak Uzere bugUne kadar
toplam 26 say! yayimlanmistir.

Anahtar Kelimeler: : Ar-Ge, Bor, Borlu malzemeler, TENMAK-BOREN.

Abstract: Boron, due to its different properties, from construction and building materials to wood
impregnation; from health to ceramics; from cleaning to agriculture; It is used more or less in more than
250 fields of industry, fromm metallurgy to aerospace and aviation. Boron is called “The Salt of Industry” and
‘Element of Innovation” because of its wide usage. For this reason, Boron is an element on which R&D
activities are carried out in different disciplines, with interdisciplinary cooperation, for new products and
areas of use. The World Academy publishes approximately 7,000 articles and 13,000 patents on boron every
year. 30% of these studies appear as boron materials. This is an indication that we will see more boron-
containing products and materials in the coming period. Our country, which has the largest share of the
world's boron reserves with 73%, is, in a sense, the “Homeland of Boron". The way our country can benefit
from this important mine as it deserves: It is known that the production and sharing of information about
boron, the development of technigue and experience, in short, R&D can be achieved by producing new
products and technologies as a result of these. For this reason, it is necessary to increase the efforts to
increase the science and technology production power, innovation capability and human training capacity
related to boron. Within TENMAK-BOREN; Prof. Dr. Ayhan Mergen R&D Center, Boron Materials Research
Laboratory, Organic and Polymer Laboratory, Biotechnology Laboratory, Boron Coating Laboratory, Boron
Composite Materials Laboratory, a total of 6 research laboratories were established. To date, 43 patents have
been obtained and 16 products have been produced and/or commmercialized. Bor Magazine/Journal of Boron
started its academic publication life in 2016, and a total of 26 issues have been published, 4 issues per year.

Keywords: Boron, Boron materials, R&D, TENMAK-BOREN.
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BOR VE BIiLESIKLERINiN KULLANIM ALANLARI
THE APPLICATION AREAS OF BORON AND ITS COMPOUNDS

Nuran AY'?

_ 'BORTEK Bor Teknolojileri ve Mekatronik A.$., Eskisehir, TUrkiye,
’Eskisehir Teknik Universitesi MUhendislik Fakultesi, Malzeme Bilimi ve MUhendisligi Bolumu, Eskisehir,
TUrkiye, nay@eskisehiredu.tr

Ozet: Turkiye dlnya bor rezervlerinin %73'Une sahiptir. 2840 sayili Kanun ile birlikte TUrkiye'de bor ve bor
drdnlerinin Uretilmesi, isletilmesi ve pazarlanmasi faaliyetlerini gerceklestirme gorevi Eti Maden tarafindan
yurutulmektedir. Bor 1808 yilinda kesfedilmistir. Turkiye'deki bilinen bor mineral yataklari Eskisehir, Balikesir,
Bursa ve Kutahya illerinde bulunmaktadir. Buradan cikarilan en 6nemli bor mineralleri kolemanit, tinkal ve
Uleksit'tir. Dogada yaklasik 230 cesit bor minerali belirlenmisken bilinen bor bilesigi 250'dir. Bor bilesiklericam,
seramik, deterjan, tip, kKimya sanayii, tarim, metalurji, enerji, su aritma, nukleer uygulamalarda kullanilmakta
ve ayrica yeni farkll kullanim alanlari kesfedilmektedir. Onemli bir bor bilesigi olan hekzagonal bor nitrr
konusundaki calismalarimi 1996 yilindan beri sirdurmekteyim. Eskisehir Teknoparkta yer alan 2006 yilinda
kurulan BORTEK Bor Teknolojileri ve Mekatronik A.S. sirketinin kurucularindanim. Arastirmalar sonucunda
hekzagonal bor nitrur iceren biomalzemeler, enerji verimlilik Urtdnleri ve kompozit Urdnler ile surddrdlebilir
yasam icin onemli Urunler gelistiriimis olup 20 ulusal ve uluslararasi patent basvurusu yapilmistir.

Anahtar Kelimeler: Bor, bor bilesikleri, hekzagonal bor nitrur, kullanim alanlari.

Abstract: Turkey has 73% of the world's boron reserves. The activities of production, operation and marketing
of boron and boron productsin Turkey are carried out by Eti Maden. Boron was discovered in 1808. The known
boron mineral deposits in Turkey are located in the provinces of Eskisehir, Balikesir, Bursa and Kutahya. The
most important boron minerals extracted from here are colemanite, tincal and ulexite. While about 230 types
of boron minerals have been identified in nature, there are 250 known boron compounds. Boron compounds
are used in glass, ceramics, detergents, medicine, chemical industry, agriculture, metallurgy, energy, water
treatment, nuclear applications, and new different areas of use are also being explored. . | have been working
on hexagonal boron nitride, an important boron compound, since 1996. | am the founders of BORTEK Bor
Technologies and Mechatronics Inc,, which was founded in 2006 in Eskisehir Teknopark. As a result of the
research, bio-materials, energy-efficient products and composite products containing hexagonal boron
nitride have been developed for sustainable living, and 20 national and international patent applications
have been made.

Keywords: Boron, boron compounds , hexagonal boron nitride, application areas.
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ENERJi DEPOLAMADA METAL BORURLER
METAL BORIDES FOR ENERGY STORAGE MATERIALS

Hasan GOGMEZ

KUtahya Dumlupinar Universitesi, MUhendislik Fakultesi, Metalurji ve Malzeme MUhendisligi, 43100
Katahya/Turkiye

Ozet: Artan dUnya nifusu ile tasinabilir elektronik ve elektrikli araclarin yayginlasmasi, yiksek glc ve enerji
yogunluguna sahip piller ve sUper kapasitorler gibi enerji depolama cihazlarinin gelisimini tesvik etmektedir.
Bircok gelismis uygulamalarla ortaya ¢cikan daha fazla enerji talebi, Ustun ozelliklere sahip yeni malzemelerin
arastiriimasi ve gelistiriimesine katkida bulunmaktadir. Ayni zamanda bu malzemeler verimli, gcevreci ve ¢ok
yonlu enerji kullaniminda hayati bir rol oynayan yenilenebilir enerjiden yararlanmak icinde cok onemlidir.
Bu nedenle, surdurulebilir enerji gelisimi icin olusan endise nedeniyle, enerji depolama malzemeleri
arastirmacilar arasinda ilgi gormektedir. Bu calismada gunes pillerinde ve sUper kapasitorlerde kullanilan
metal borur malzemeler sunulmaktadir. Bu ¢alisma, enerji depolamada kullanilan dusuk maliyetli metal
borurlerin (TiB> ve ZrB;) sentezlenmesini kapsamaktadir. Borik asit ve metal bazli bnculer, toz elde etmekiicin
birincil malzemelerdir. Sentezlenen tozun yapisal ve morfolojik karakterizasyonu XRD, FE-SEM, EDS, DTA-TG,
FTIR, Raman ve EPR olcumleri ile yapilmistir.

Anahtar Kelimeler: : Metal Borur, Enerji Depolama, SUperkapasitorler

Abstract: The popularization of portable electronic and electric vehicles with the growing world population
stimulates the development of energy storage devices such as batteries and supercapacitors with high
power and energy density. When the energy demand increases with various advanced applications, novel
materials with unique properties need to be researched and developed. Meanwhile, these materials play
a vital role in efficient, green and versatile energy use and are crucial to harnessing renewable energy.
Therefore, due to the growing concern for sustainable energy development, energy storage materials are
gaining significant interest among researchers. This study is presented perovskite materials used in solar
cells and supercapacitors. This study uses a low-cost solution-based process to synthesize metal borides
(TiB> and ZrB2) powders for supercapacitor electrode material. Boric acid and metal based precursors are
the primary materials to obtain powders. The structural and morphological characterization of synthesized
powder was conducted by XRD, FE-SEM, EDS, DTA-TG, FTIR, Raman, and EPR measurements.

Keywords: Metal Borides, Solution Process, Energy Storage, Supercapacitors
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BOR VE BOR ATIKLARININ YAPI SEK:rc")RUyDE Ku!.LArgABiLiRLic";i
VE PROSES/URUN OZELLIKLERINE ETKILERI

USABILITY OF BORON AND BORON WASTES IN CONSTRUCTION INDUSTRY AND EFFECTS ON
PROCESS/PRODUCT PROPERTIES

Taner KAVAS

Afyon Kocatepe Universitesi, Yapl Malzemeleri UAM, ANS Kampusu Afyonkarahisar, tkavas@aku.edu.tr

Ozet: Turkiye'de saf kimyasal bilesiklere rafine edilmis boraks dekahidrat (Na>0.2B,0310H,0), Uleksit
(Na,0.2Ca0.5B,0316H,0) ve kolemanit (2Ca0.3B,0s.5H,0) gibifarkli borat cevherimineralleribulunmaktadir.
Bu borat bilesikleri veya son bor UrUnleri farkli sektorlerde farkli amaclar icin katki veya ana bilesik olarak
kullanilmaktadir. Uretim asamasi sirasinda buyuk miktardaki bor icerikli atiklar istenilmeden aciga ¢ikar ve
bu atiklar atik barajlarinda toplanir. Bor atiklarinin depolanma sorunu an azindan belirli bir kismi seramik
Uretiminde, yapl endustrisinde, cam sektérunde ve diger sektorlerde farkli endUstriyel alanlarda bu atiklarin
birincil ham madde veya ikincil katki malzemesi olarak kullanimi ile ¢ézulebilir. Bor atiklarinin kullanimini
optimize etmeyeyonelik bircozum olarak, receteler veya diger atiklarla karistirarak belli bir uygulamaya uygun
bilesimlerin elde edilmesiyle gdsterilebilir. Bu yaklasim dogal hammaddelerin yerine 6zellikle bor atiklar
veya borun yogun bir kullanimiyla yeni ticari seramik, camlar veya yapl UrUnlerinin Uretilebilmesi ihtimali
acisindan énemlidir. Sunulan bu calismada ne tur bor veya bor atiklarinin yapi sektérunde kullanilabilecedi
ve etkilerinin sUrecler veya son UrUnlerin teknik 6zellikleri Uzerinde neler olabilecegi sorulari cevaplanmaya
calisiimistir.

Anahtar Kelimeler: : Bor, bor atiklarl, cimento, seramik, cam.

Abstract: Turkiye has different kinds of borate ore minerals as borax decahydrate (Nax0.2B,0=10H-0),
ulexite (Na,0.2Ca0.5B,0+16H,0) and colemanite (2Ca0.3B,0.5H,0) which are refined into pure chemical
compounds. These boron compounds or final boron products have been used as additive or main component
for different purposes in many sectors. During production process large amount of wastes containing boron
coming out unwillingly and these wastes gathers in dumps. The storage problem of boron wastes can be
solved, at least partially, by using them as primary raw material or secondary additive material in different
industrial fields, like in ceramic manufacturing, construction industry, glass sector and the others. A solution
to optimize the usage of boron waste is represented by the mixing with receipts or other wastes, thus
achieving compositions suitable for specific applications. This approach is significant in both environmental
and commercial/economic terms, since new commercial ceramic, glass or construction products may be
produced by an extensive usage of boron or especially boron waste instead of natural raw materials. In the
present research, tried to answer of the question about what kind of boron or boron waste can be used in
construction industry and what their effects to process or technical properties of final products will be.

Keywords: Boron, boron waste, cement, ceramic, glass.
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BORAT YATAKLARINDA BULUNAN LITYUMUN KAZANIMI
RECOVERY OF LITHIUM IN BORATE DEPOSITS

Aysun DURDU AYDIN', Hasan CAN?, Sevgi DURSUN?, Fazlh Cabbar METIiN?4, Derya MARA$LIOC‘-LU5

'Eti Maden isletmeleri Genel MUdUrlagu, Kizihrmak Mahallesi 1443. Cadde No:5 06530 Cukurambar-
Cankaya/ANKARA, hasancan@etimaden.gov.tr
2Eti Maden isletmeleri Genel MUdUurlugu, Kizihrmak Mahallesi 1443. Cadde No:5 06530 Cukurambar-
. Cankaya/ANKARA, adurdu@etimaden.gov.tr
SEti Maden Isletmeleri Genel Mudurlugu, Kizilirmak Mahallesi 1443. Cadde No:5 06530 Cukurambar-
: Cankaya/ANKARA, sevgidursun@etimaden.gov.tr
“Eti Maden Isletmeleri Genel MUdurlugu, Kizihrmak Mahallesi 1443, Cadde No:5 06530 Cukurambar-
Cankaya/ANKARA, fcrnetin@etimaden.gov.tr
SEti Maden isletmeleri Genel MUdurlugu, Kizilirmak Mahallesi 1443. Cadde No:5 06530 Cukurambar-
Cankaya/ANKARA, dmaraslioglu@etimaden.gov.tr

Ozet: Tum dunyada fosil yakitlarin strdUrdlebilir enerji kaynaklari ile yer degistirmesi icin calismalar
artmaktadir. Bu kapsamda sahip oldugu essiz ozellikleri nedeniyle Lityum, kritik elementler arasinda
bulunmakta ve lityuma olan talep, ézellikle enerjinin depolanmasinda, her gun artmaktadir. Eti Maden
Isletmeleri Genel MUdurlugu'ne baglh Kirka Bor Isletrme MUdUrligu sahalarinda bulunan borat kaynaklarinin
icerisinde yer alan Lityum'un ekonomik kazanimi icin 1992 yilindan itibaren calismalar yapilmaktadir. Sivi
atiklarda bulunan lityumun surdurulebilir geri kazanimi ile ilgili olarak ¢alismalar tamamlanmis olup
Uretim proseslerimize 6zgu uretim metodu gelistiriimistir. Bu kapsamda patent basvuru sureci baslatilarak
tesislesme asamasina gecilmistir. Kati kaynaklar acisindan bakildiginda ise dunyadaki emsallerine oranla
sahalarimizda daha az miktarda bulundugu saptanmistir. Lityum'un kati kaynaklardan ekonomik olarak
kazanimi noktasinda Teknoloji Gelistirme Dairesi Baskanligr bunyesinde yapilan ¢alismalarda, kalsinasyon,
asit lici gibi farkl yontemler denenmis ve %90 Uzerinde verim ile ¢ozelti ortamina Lityum gecisi saglanmistir.

Anahtar Kelimeler: Lityum, Borat, SUrdUrulebilirlik, Atik

Abstract: The replacement of fossil fuels by sustainable energy sources is studied worldwide. In this context,
due to its unique properties, lithium isamong the critical elements and the demand for lithium is increasing
day by day, especially in energy storage. Since 1992, studies have been carried out for the economic recovery
of Lithium, which is included in the borate resources in the Kirka Boron Operations Directorate, which is
affiliated with the General Directorate of Eti Maden. Studies on the sustainable recovery of lithium in liquid
wastes have been completed and a production method specific to our production processes has been
developed. In this context, the patent application process was initiated and the establishment phase was
started. In terms of solid resources, it has been determined that it is less abundant in our fields compared to
its counterparts in the world. Various methods such as calcination and acid leaching have been tried in the
studies carried out within the Department of Technology Development at the point of economic recovery of
lithium from solid sources, and Lithium transition to solution medium has been achieved with an efficiency
of over 90%.

Keywords: Lithium, Borate, Sustainability, Waste
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BOR KATKILI
KORDIYERIT SERAMIKLERININ URETILMESI VE KARAKTERIZASYONU

PRODUCTION AND CHARACTERIZATION OF BORON ADDITIVE CORDIERITE CERAMICS

Ugur DOYAL' and Hasan GOGMEZ2

'Gural Porselen Arastirma ve Gelistirme Merkezi, KUtahya

2KUtahya Dumlupinar Universitesi, MUhendislik Fakultesi, Metalurji ve Malzeme MUhendisligi Bolumu,
Kutahya

Ozet: Kordiyerit esasli seramikler sahip olduklar dUstk i1sil genlesme katsayisi, yUksek ézdirenc ve dustk
dielektrik katsayisindan dolayi ozellikle seramiklerin ileri teknoloji ve geleneksel uygulamalarinda yogun
olarak kullanilmaktadir. Bu calismmada kolemanit eklenen koordiyerit seramiklerin 1000 — 1200 °C sinterleme
sicaklik araliginda hazirlanmasi ve ayni zamanda minimum enerji tuketimi ile Uretilebilirliginin saglanmasi
hedeflenmistir. Numunelerin faz analizi, mikroyapisi ve termal isil genlesme katsayilari sirasiyla XRD, SEM ve
Dilatometre incelenmis, isi karsisinda davranislari DTA/TGA cihazi ile belirlenmistir. Deneysel calismalarda
%40 Kil, %30 Talk ve %60 Alumina iceren recete kullaniimis olup standart recete icine %I, %3 ve %5 oranlarinda
Kolemanit (2Ca0.3B>0z.5H,0) ilve edilmistir. Laboratuar tipi mikserde elde edilen karisim 150 p elekten
elenerek 160 °C sicaklikta 6 saat etUvde kurutulmustur. Kurutma sonrasl halkali 6gutucude toz haline
getirilen numune presleme islemi icin ~%5,5 oraninda nemlendirilmistir.Test numunelerin fiziksel ozellikler
U¢ nokta egme ve su emme testleriile karakterize edilmistir. Referans kordiyerit kompozisyonu ile bor katkili
kordiyeritin farkli sicakliklarda ortaya cikan ozellikleri incelenmistir.

Anahtar Kelimeler: : Bor, kolemanit, kordiyerit, seramik.

Abstract: Cordierite-based ceramics are used intensively in advanced technology and traditional applications
of ceramics due to their low thermal expansion coefficient, high resistivity and low dielectric coefficient.

In this study, it is aimed to prepare colemanite-added coordierite ceramics in the sintering temperature
range of 1000 — 1200 °C and at the same time to ensure their manufacturability with minimum energy
consumption. Phase analysis, microstructure and thermal expansion coefficients of the samples were
examined by XRD, SEM and Dilatometer, respectively, and their behavior against heat was determined by
DTA/TCA device. In the experimental studies, a recipe containing 40% Clay, 30% Talc and 60% Alumina was
used, and 1%, 3% and 5% Colemanite (2Ca0.3B,0s.5H-0) was added to the standard recipe. The mixture
obtained in a laboratory mixer was sieved through a 150 u sieve and dried in an oven at 160 °C for 6 hours.
After drying, the powdered sample in the ring grinder was moistened by ~55% for pressing. The physical
properties of the test samples were characterized by three-point bending and water absorption tests. The
properties of the reference cordierite composition and the boron doped cordierite at different temperatures
were investigated.

Keywords: Boron, colemanite, cordierite, ceramic.
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BILECIK iLi LEFKE TASI VE BENTONIT KIiLiNiN SULARDA FOSFOR GiDERiIMi AMAGLI KULLANIMI
USAGE OF LEFKE STONE AND BENTONITE CLAY FOR PHOSPHORUS REMOVAL IN WATER
Betul CANGA!, Ramazan MERAL?, Cayan ALKAN?

Bilecik Seyh Edebali Universitesi LisansUstU Egitim Enstitusy, Biyoteknoloji Anabilim Dali, Bilecik, Turkiye
betul.canga@bilecikedu.tr

2Bilecik Seyh Edebali Universitesi Ziraat ve Doga Bilimleri FakUltesi, Biyosistern Muhendisligi Bolumd,
Bilecik, Turkiye ramazan.meral@bilecikedu tr cayanalkan@bilecik.edu.tr

Ozet: DUnya nifusundaki hizli artis, endistrinin gelismesi, tarimda asir gubre kullanimi, temizlik amacli
kullanilan deterjan ve kimyasallarin artmasl su kaynaklarinin kirlenmesini hizlandirmaktadir. Bozulan
ekosistemle birlikte zarar goren su kaynaklarinin korunmasi ve geri kazanimi canllar igin buyuk onem
tasimaktadir. Goller ve nehirlerdeki su kirliliginin onemli bir kismi, besin elementleri iceriginin artmasidir.
Basta fosfor olmak Uzere, besin elementleri suyun seffafliginin giderek azalmasina neden olur. Zamanla,
otrifikasyon olarak adlandirilan bu durum alg patlamasina neden olur ve su ekosistemi bozulur. Ozellikle
yuksek konsantrasyonlarda fosfor iceren atik sularin, kontrolsuz sekilde alici ortama desarj edilmesi
bu sureci hizlandirmaktadir. Su kalitesinin korunmasl ve otrifikasyon riskinin azaltilmasi icin, bu besin
elementlerinin uzaklastirlmasl gerekmektedir. Sularda fosfor gideriminin baslica yollari fiziksel, kimyasal ve
biyolojik yéontemlerdir. Bu yontemler arasinda, kimyasal maddelerle coktlrme yontemine alternatif olarak;
kil kullanimi (fiksasyon esasina dayall) onemli yer tutmaktadir. Bu calismmada, Bilecik ili Osmaneli ilcesine
6zgu lefke tasi ve BozUyUk ilgesinden ¢ikartilan bentonitin sularda fosfor giderim amaciyla kullanim olanagdi
arastirilmistir. Calisma Ug farkli pH degerinde (4, 7 ve 10) ve Ug farkli fosfor konsantrasyonu iceren sularda
(20, 40, 60 ppm), farkl dozlarda bentonit, lefke tasl ve demir sulfat heptahidrat (FeSO.7H,0) kullanilmistir.
Demir sulfat heptahidrat, lefke tasi ve bentonit ile uzaklastirilan fosforun ytzde verimleri sirasiyla; %72, %57 ve
%39 olarak elde edilmistir. Ayrica, kullanilan katki dozlarinin ortam fosfor icerigine bagli olarak yenilenmesi
gerektigi ve ozellikle demir sulfat heptahidrat kullaniminda, ortam pH degerinin yuksek olmasinin etkinligi
artirdigi belirlenmistir. Sonuc olarak; kimyasal kullanimina alternatif olarak, sularda fosfor gideriminde lefke
tasinin kullanilabilecedi, ileriki calismalar ile etkinliginin daha da artirilabilecegi ortaya konulmustur.

Anahtar Kelimeler: : Bentonit, Fosfor fiksasyonu, Lefke tasi, Otrifikasyon.

Abstract: The rapid increase in the world population, the development of the industry, the excessive usage of
fertilizers in agriculture, the increase in detergents and chemicals used for cleaning accelerate the pollution
of water resources. Conservation and recovery of damaged water resources along with the deteriorated
ecosystem is of great importance for living things. An important part of water pollution in lakes and rivers is
the increase in the content of nutrients. Nutrient elements, especially phosphorus, cause the transparency
of water to decrease gradually. Over time, this situation, called eutrophication, causes an algae bloom and
the aquatic ecosystem is disrupted. Uncontrolled discharge of wastewater containing phosphorus in high
concentrations accelerates this process. These nutrients must be removed in order to maintain water quality
and reduce the risk of eutrophication. The main ways of removing phosphorus from waters are physical,
chemical and biological methods. Among these, as an alternative to the settling with chemical substances,
the usage of clay (based on fixation) has an important place. In this study, different doses of bentonite, lefke
stone and iron sulfate heptahydrate (FeSO4.7H>O) were used in waters with three different pH value (4, 7 and
10) and three different phosphorus contents (20, 40, 60 ppm). The percent yields of the phosphorus removed
with iron sulfate heptahydrate, lefke stone and bentonite are 72%,57% and 39%, respectively. In addition, it was
determined that the dosage of additives used should be renewed depending on the phosphorus content
of the environment and that the high pH value of the environment increased the efficiency, especially in
the usage of iron sulfate heptahydrate. In conclusion, as an alternative to the usage of chemicals, it has been
revealed that lefke stone can be used for phosphorus removal in water, and its effectiveness can be further
increased with further studies.

Keywords: Bentonite, Phosphorus fixation, Lefke stone, Eutrophication.
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DUZENLI KATI ATIK SAHALARINDA ENER3Ji URETiMi VE KiL KULLANIMI
ENERGY PRODUCTION AND CLAY USE IN SANITARY LANDFILLS

Elif KIRLI', Enes CINDORUK?

'Eskisehir Teknik Universitesi, is Yeri Saglik ve Guvenlik Birimi, Eskisehir, Turkiye, ek@eskisehiredu.tr
2Biotrend Cevre ve Enerji Yatinmlarn AS., Bergama, Turkiye, enes.cindoruk@biotrendenerji.com.tr

Ozet: Eski caglardan glinumuze kadar olan sUrecte bircok farkli ihtiyacimiza cevap veren kil yapisinin,
insanoglunun modern arayisi olan cevre Kirliliginin &ntine gecme ve yenilenebilir enerji Uretme konularinda
oynadigi rolu degerli katiimcilara aktarmak. insanlarin oldugu yerlesim bolgelerinde her birey ortalama
113 kg/gun evsel atik cikarmaktadir. 2000'li yillarin ortalarina kadar bu evsel atiklar sehir coplUklerinde vahsi
olarak depolanmaktaydi. Bu atiklarin zamanla ¢Urlyerek metan gazi aciga cikarmalari, patlamalara neden
olunca, gurume yoluyla elde edilen gazin gUcunu fark eden muhendisler, atiklari dUzenli depolayarak gtvenli
ve surdUrUlebilir gaz dretmeyi basardi. Uretilen bu gazin icerisindeki metanin gaz motorlarinda yakilmasi,
insanlarin Urettigi atiklardan insanlarin kullanimina sunulan elektrigin Uretilmesinin énunu acti. Duzenli
depolama sahalari olusturulurken déncelikle belirlenen alan istenilen boyutta kazilarak depolamaya uygun
hale getirilir. Olusturulan alanin zeminine Proctor sikisma orani en az %95 olan kil tabakasi 50 cm kalinliga
erisecek sekilde serilir. Bu yUzeyin Ust kismina et kalinhgi 2-3 mm olan HDPE (yUksek yogunluklu polietilen)
membran serilir. Bu katmanin Ust kismi 800-1000 g/m?2 geotekstil kece ile kaplanir. islemleri tamamlanan
duzenli depolama sahasi, artik atik kabul edebilir. Sahaya depolanan atigin durumuna goére uygun gorulen
yUkseklige ulasan atik sahasi mUhendislerin uygun gordUugu hatlar boyunca kazilarak icerisine metan gazina
uygun HDPE delikli drenaj borulari yerlestirilir. Bu borular yardimiile santral sahasina tasinan gaz motorunun
yvapisina gore istenen seviyede sogutup saflastirilarak icten yanmali motorlarda yakilir. Ortaya ¢ikan isi enerjisi
hareket enerjisine, hareket enerjisi de alternatdr yardimi ile elektrik enerjisine donusturulerek trafolarda
yUkseltilip ana sehir sebekesine beslenir. Kati atik depolama sahalarinda kullanilan ve doganin bu strecten
zarar gormemesini saglayan gizli kahraman kilin teknik ozellikleri DSI (Devlet Su isleri Genel MUdUurlugu)
sartnamesinde acikga belirtilmistir. 70.000 m?'lik bir dizenli depolama sahasinda yaklasik 35000 m?3 kil
tabakasi kullaniimaktadir. Saha sartlarina uygun yapida kil kaynaginin yakin cevreden tedarik edilebilmesi
hem karbon emisyonu hem Uretim maliyeti acisindan cok dnemlidir. Secilen kaynaktan alinan numunelerin
akredite laboratuvarlarda sartnameye uygunlugu test edilmektedir. Uygun gorulen kil, kaynaktan sahaya
tasinir. llk dnce 25 cm'lik bir katman halinde serilir. Bu katman en az 15 tonluk silindirlerle sikistinlarak diger 25
cm'lik kil talbakasi serilir. Bu kil tabakasi da ayni sekilde sikistirildiktan sonra kum konisi ve Proctor testi yapllip
%95'lik sikismna oranina erisene kadar sikistirilma islemi devam eder. Sahada istenilen degerlere ulasan kil
tabakasi artik duzenli depolama alaninin zemini olmak icin hazirdir.

Anahtar Kelimeler: Enerji, evsel atik, kil, atik saha, metan gazi

Abstract: To convey to the valuable participants the role of clay structure, which has met many of our
different needs in the process from ancient times to the present day, in preventing environmental pollution
and producing renewable energy, which is the modern quest of mankind. Human settlements produce an
average of 113 kg/day of domestic waste. Until the mid-2000s, these domestic wastes were dumped in urban
landfills in an uncontrolled manner. The decomposition of these wastes over time releases methane gas,
which can cause explosions. Engineers who realized the power of the gas obtained by decomposition have
succeeded in producing safe and sustainable gas by storing the waste in a regular manner. The production
of this gas, which is purified by burning methane inside internal combustion gas engines, paved the way
for the production of electricity from the waste produced by people and made available to people. In our
country, uncontrolled storage methods have been banned and "Regular solid waste disposal facilities”
have been made mandatory. Regular disposal sites are created by first digging the designated area to the
desired size and making it suitable for storage. The Proctor compaction rate of at least 95% is laid in a layer
of 50 cm thickness on the ground of the created area. The top of this surface is covered with a HDPE (high-
density polyethylene) memlbrane with a wall thickness of 2-32 mm. The upper part of this layer is covered
with geotextile felt at 800-1000 g/m?2. The regular disposal site, whose operations are completed, can now
accept waste. The waste site that reaches the height considered appropriate according to the condition
of the waste stored in the area is dug along the lines that the engineers consider appropriate and HDPE
perforated drainage pipes suitable for methane gas are placed inside. These pipes are transported to the
central site by the gas engine, which is cooled and purified according to the structure of the gas engine, and
are burned in internal combustion engines. The heat energy that emerges is converted into motion energy,
and the motion energy is also converted into electrical energy by the alternator, and is raised in transformers
and fed to the main city grid. The technical features of the clay, which is the secret hero used in solid waste
disposal sites and prevents the damage of nature in this process, are clearly specified in the specification of
DSi (General Directorate of State Hydraulic Works). Approximately 35000 m? of clay layer is used in a regular
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disposal site of 70,000 mZ. It is very important that the clay source with a structure suitable for the conditions
of the site can be supplied from the surrounding area, both in terms of carbon emissions and production
cost. Samples taken from the selected source are tested in accredited laboratories for compliance with the
specification. The clay that is considered suitable is transported from the source to the site. First, it is laid in a
layer of 25 cm. This layer is compressed by at least 15 ton cylinders and the other 25 cm clay layer is laid. After
this clay layer is also compressed in the same way, the sand cone and Proctor test are performed and the
compaction process continues until the 95% compression rate is reached. The clay layer, which reaches the
desired values in the field, is now ready to be the ground of the regular disposal area.

Keywords: Energy, domestic waste, clay, dump site, methane gas

101



(]
KIL'2023 19. ULUSAL KiL SEMPOZYUMU 19th International Clay Symposium

KiL VE ARKEOLOJI
CLAY AND ARCHEOLOGY

102



6-9 Eyliil 2023 BiLDiRi ®ZETLERIi KiTABI BOOK OFABSTRACTS
6-9 September 2023

DELi HALIL ANTiK YERLESiIMINDEN ALINAN PiSMiS TOPRAK ORNEKLERININ PETROGRAFi VE ICP-
MS YONTEMLERI iLE iNCELENMESi

INVESTIGATION OF THE TERRACOTTA SAMPLES FROM DELi HALIL SETTLEMENT USING
PETROGRAPHY AND ICP-MS

Fiisun TULEK!, isak YILMAZ?, Davut LAGIN3

_ ' Kocaeli Universitesi, Arkeoloji Bolumu, tulekfusun@gmail.com
? Istanbul Universitesi-Cerrahpasa Jeoloji Muhendisligi Bolumu, iyilmaz@iuc.edu.tr
|Istanbul Universitesi-Cerrahpasa Jeoloji MUhendisligi Bolumu, davut@iuc.edu.tr

Ozet: Deli Halil yerlesimine ait pismis toprak parcalarin hamurunun makroskobik ve mikroskobik ézelliklerini
belirlemeye yonelik yapilan kil analizlerini sunmayl amaclamaktayiz. Son yillarda kesfedilen Deli Halil Antik
Kenti'nde yapilan arkeolojik yUzey arastirmalarinda bulunan pismis toprak parcgalari, gunltk kullanim kaplari,
sofra takimlari, amphora, dolium vb. sivi ve tahil saklama kaplari, mimari levhalar ve su kunkleri olarak
cesitlilik gostermektedir. Bu calismmada dncelikle cidar kalinliklarina, boyutlarina, kil hamurunun katkilarinin
taneli veya ince elenmis homojen olmasina ve islevierine gore kaba veya ince mal olarak da tanimlanan
kaplar, fiziksel dzelliklerine gore kimelere ayriimistir. TUbitak-Sobag 109K025 projesi kapsaminda yurutulen
arkeolojik arastirmalarda toplanan ve makroskobik ozelliklerine goére belirlenen kimelerdeki ornekler
Uzerinde petrografive ICP-MS analizleri yapilmistir. Yapilan analizler, makroskobik incelemede olusturulmus
kimelerin orneklerinin mikroskobik incelemede de ortak 6zellikler gostererek benzer kimeler olusturduklari
gorulmustur. Ayrica analiz sonuclari, tanimlanamayan ve kimelenmemis, farkli pismis toprak parcalarinin
eser elementlerini de vermistir.

Anahtar Kelimeler: Pismis toprak kap, kil, mikroskobik, makroskobik inceleme, petrografi, ICP-MS

Abstract: \\Ve aim to present the clay analyses to determine the macroscopic and microscopic properties of
the potsherds belonging to the Deli Halil settlement. Archaeological Survey conducted recently found Deli
Halil ancient settlement yielded potsherds of coarse ware, tableware, amphorae, dolium, etc.,, as containers
of liquid products such as olive and wine, grain, and architectural fragments. First, the study defined the
vessel types as coarse or fine ware according to their wall thickness, dimensions, the inclusions of the clay,
whether granular or finely sieved, homogeneous or porous and their functions, formed the clusters according
to their physical properties. Petrography and ICP-MS analyses were carried out on the samples from the
sets collected in the archaeological research within the scope of the Tubitak-Sobag 109K025 project and
determined according to their macroscopic characteristics. The analyses showed that the clusters' samples
formed in the macroscopic examination also showed common features in the microscopic examination and
formed similar groups. In addition, the analysis results also yielded trace elements of different potsherds that
were unidentified and unclustered.

Keywords: Terracotta potsherds, clay, microscopic, macroscopic examination, petrography, ICP-MS
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ST. JEAN BAZILIKASI BiZANS DONEMIi YAPI TUGLALARI VE TUGLA AGREGALARININ OZELLIKLERI

CHARACTERISTICS OF BYZANTINE BUILDING BRICKS AND BRICK AGGREGATES OF ST. JEAN
BASILICA

Elif CAM!, Tugce ISIK?, Elif UGURLU SAGIN?

Tizmir Yuksek Teknoloji EnstitUsu, Mimarlik Fakultesi, Kalttr Varliklarini Koruma ve Onarnm Bolimu, 35430,
' Urla, Izmir, TUrkiye, elifcam@iyte.edu.tr
2 lzmir YOksek Teknoloji EnstitUst, Mimarlik Fakdltesi, Kultdr Varliklarini Koruma ve Onarim Bolumu, 35430,
Urla, Izmir, Turkiye, tugceisik@iyte. edu.tr
3 jzmir YUksek Teknoloji EnstitUsy, Mimarlik Fakualtesi, KultGr Varliklarini Koruma ve Onarim Bolumu, 35430,
Urla, Izmir, Tarkiye, elifugurlu@iyte.edu.tr

Ozet: Tarihte insan eliyle Uretilmis en eski yapl malzemelerinden olan pismis tugla, tarihi yapilarda cesitli
amaclarla kullanilmistir. Pismis tuglalarin M.O. 3500’0 yillara dayanan taslyici sistemlerde ana yapi malzemesi
olarak kullaniminin yaninda kireg har¢ ve sivalara hidrolik ozellik kazandirmak amaciyla agrega olarak pismis
tugla parcalarinin kullanimi Roma Donemi'nden itibaren gorulmektedir. Bu calismada Bati Anadolu'da
Bizans Donemi'ne ait Ayasuluk Tepesi'nde bulunan St. Jean Bazilikasi'nin yapi tuglalari ile kire¢ harg ve
sivalarinda kullanilan tugla agregalarin ozellikleri, yapida farkli amaclarla kullanilmis tuglalarin ézelliklerini
karsilastirmak ve Uretim yontemlerinde (kil kaynagy, pisirme sicakhgi gibi) farklilik olup olmadigini saptamak
amaclyla belirlenecektir. Bu kapsamda kiliseden alinan yapl tuglasi ve kire¢c harc ile siva orneklerinin
kimyasal, mineralojik, puzolanik ve mikroyapisal 6zellikleri SEM-EDS, XRD ve elektrik iletkenligi yontemleriyle
belirlenmistir. SEM-EDS analizleri sonucunda yapl tuglalarinin yuksek oranda SiO, (%47.44-52.32), Al-O3
(%18.98-24.80), FeO (%8.44-12.05) ve MgO (%3.20-1216) icerdigi, tugla agregalarin ise SiO, (%59.19-81.62),
AlLOz (%6.78-1714) ve FeO'ten (%5.53-9.92) olustugu saptanmistir. Tuglalar disuk oranda CaO icerdigi icin kil
kaynaginin kalkersiz kil icerdigi soylenebilir. XRD sonuclarina gore yapi tuglalarinin cogunlukla kuvars, albit,
koezit, hematit ve spinel minerallerinden olusmaktadir. Tugla agregalarin mineralojik yapisinda ise kuvars,
albit, hematit ve muskovit mineralleri yogunluktadir. Tuglalarin mikroyapisal ozellikleri incelendiginde amorf
ve kristal yapilar gozlenmis, yalnizca birkac yapi tuglasinda kismi vitrifikasyon saptanmistir. Bunun yaninda,
yapl tuglalar puzolanik aktivite gostermezken; tugla agregalar yuksek puzolanik ozellik gostermistir. Buna
gore yapl tuglalari kirec ile tepkimeye girmezken; tugla agregalarin puzolanik ozellikte olmasi kireg ile
tepkimeye girerek harca hidrolik ¢zellik kazandirmaktadir. Mineralojik, mikroyapisal ve puzolanik ozellik
analizleri sonucunda yapi tuglalarinin ve tugla agregalarin 800-900°C arasindaki sicakliklarda pisirildikleri
saptanmistir. Sonucg olarak, St. Jean Bazilikasi'nda kullanilan Bizans Donemiyapi tuglalariile tugla agregalarin
farkh kil kaynagdi kullanilarak, benzer sicakliklarda Uretilmis olabilecekleri ve kullanim amacina gore bilingli
olarak Uretildikleri belirlenmistir.

Anahtar Kelimeler: : Yapi Tuglasi, Tugla Agrega, St. Jean Bazilikasi, Pisirme Sicakhidi, Bizans Donemi

Abstract: Fired brick, one of the oldest building materials produced by humans in history, has bbeen used for
various purposes in historical buildings. Although the use of fired bricks as the primary building material in
structural systems dates back to 3500 BC, fired brick fragments as aggregate were used to provide hydraulic
properties in lime mortars and plasters since the Roman Period. In this study, the properties of the Byzantine
Period building bricks and brick aggregates used in the lime mortars and plasters of the St. Jean Basilica
in Ayasuluk Hill, in Western Anatolia, were determined. Thus, the properties of the bricks used for different
purposes in the building were compared and determined whether there were differences in production
methods (such asclay source, and firing temperature). In this context, the chemical, mineralogical, pozzolanic,
and microstructural properties of the building brick, lime mortar, and plaster samples taken from the basilica
were determined by SEM-EDS, XRD, and electrical conductivity methods. As a result of SEM-EDS analyses,
it was determined that the building bricks contained a high percentage of SiOs (47.44-52.32%), Al,O= (18.98-
24.80%), FeO (8.44-12.05%) and MgO (3.20-1216%), while the brick aggregates consisted of mainly SiO» (59.19-
81.62%), Al,Oz (6.78-1714%) and FeO (553-9.92%). The clay source might be non-calcareous since the bricks
contain low CaO. According to the XRD results, the bricks mainly comprised quartz, albite, coesite, hematite,
andspinel mineralsi, while brick aggregates were mostly composed of quartz, albite, hematite,and muscovite
minerals. During the microstructural properties analyzes of the bricks, amorphous and crystalline structures
were observed, and partial vitrification was detected only in a few building bricks. In addition, building bricks
did not show pozzolanic activity, whereas brick aggregates showed high pozzolanic properties. Accordingly,
while building bricks do not react with lime, the reaction of brick aggregates with pozzolanic properties and
lime leads to mortar and plaster gaining hydraulic properties. Mineralogical, microstructural and pozzolanic
property analyses showed that both building bricks and brick aggregates were fired at temperatures
between 800-900°C. In conclusion, it was determined that the Byzantine Period building bricks and lbrick
aggregates used in the St. Jean Basilica may have been produced at similar temperatures using different
clay sources and were consciously produced according to their intended use.

Keywords: Building Brick, Brick Aggregate, St. Jean Basilica, Firing Temperature, Byzantine Period
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KERPiIGC ESERLERIN KORUNMASI VE ONARIMINDA KiL MiNERALLERINiN ONEMi

THE IMPORTANCE OF CLAY MINERALS FOR CONSERVATION AND RESTORATION OF ADOBE
HERITAGES

Omer Faruk OZKAYA

' MTA Genel MUdurltgu Cankaya/ANKARA, omerfaruk.ozkaya@mta.gov.tr

Ozet: Kerpic, esas hammaddesi toprak olan en eski yapi malzemelerden birisidir. Catalhoyik, Alacahdyuk,
Arslantepe ve Cayonu gibi kerpic yapilarin yogunlukta oldugu ve insanlik tarihi acisindan onemli yerlesimleri
cografyasinda bulunduran Ulkemizde, bu yerleskelerin korunmasi ve onarimi kultdrel mirasimizin
gelecek nesillere aktarilmasl adina buyuk énem arz etmektedir. Kerpi¢ yapilarda kullanilan toprada, su ile
karistirildiginda plastik 6zellik kazandirarak, yUksek baglayicilik ézellikleri ile malzemenin bir arada kalmasini
saglayan en onemli bilesen yapilarindaki kil mineralleridir. Bu yonuyle, dogada bircok farkli tdrd bulunan
kil mineralleri, farkl ¢zellikler ve fiziko-kimyasal davranislar sergilediginden dolayi, bu tip yapilarda zamanla
meydana gelen deformasyonlarin tespitinde ve koruma-onarim ¢alismalarinin planlanmasinda kerpicin
bunyesindebulunankilminerallerininkarakterizeedilmesigerekmektedir.Bucalismada,sdézkonusudurumun
dikkate alinmasina katki saglamak amaciyla Denizli ili Cal ve Civril ilcelerinde yer alan ve prehistorik doneme
tarihlenen Beycesultan ve Eksi HoyUk yerleskelerinden alinan kerpic ornekleri incelenerek kil fraksiyonlari
ayrilmis ve tanimlanmistir. Ayrica onarim calismalarinda kullanilabilecek potansiyel kaynak sahalarindan
alinan toprak ornekleri icerisindeki kil mineralleri de koruma-onarim calismalari amaciyla tanimlanmistir.
Yapilan XRD analizlerinde Beycesultan hoyugunden alinan kerpic érneklerinin illit mineralini; Eksi hoyuk
kerpiclerinin ise illitce zengin olmakla birlikte, simektit ve kaolen minerallerini de icerdigi gorulmustur.
Kaynak sahalardan alinan toprak érneklerinin ise kerpiclerdekine benzer sekilde yine illit, simektit ve kaolen
icerdigi tespit edilerek, koruma-onarim c¢alismalari icin dnerilerde bulunulmustur.

Anahtar Kelimeler: Kerpic, kil, koruma, onarim, arkeometri

Abstract: Adobe is one of the oldest building material, the main component of which is soil. In our country,
there are important settlements which are concentrated with adobe structures and have improtance for
human history such as Catalhoyuk, Alacahoyuk, Arslantepe and Cayonu the conservation and restoration of
these heritages have great importance in terms of transferring our cultural heritage to future generations.
The clay minerals are the most important element in the structure of the soil used in adobe structures,
which gives it a plastic feature when mixed with water and holds the material together with its high binding
properties. From this perspective, since clay minerals are found in many different types in the nature and
exhibit different properties and physico-chemical behaviors, before the planning of conservation-restoration
studies, it is necessary to characterize the clay minerals in the structure of adobe for the determination of the
deformations that occur over time and also for repairing processes on these type of structures. In this study,
clay fractions are separated and identified by examining the adobe samples taken from the prehistoric
Beycesultan and Eksi Hoyuk settlements in the Cal and Civril districts of Denizli province. In addition, the
clay minerals in the soil samples taken from the potantial source areas that could be usefull for restoration
works are also defined for the purpose of conservation-restoration studies. The XRD analysis shows that the
composition of adolbe samples taken from the Beycesultan contain illite, whereas the adolbe samples of EkSi
HoyUk are rich in illite, but also contain smectite and kaolin minerals. It was determined that the soil samples
taken from the source areas, contained illite, smectite and kaolin, similar to those in the adobe bricks, and
suggestions are made for future conservation-restoration studies.

Keywords: Adobe, clay, conservation, restoration, archaeometry
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TATARLI HOYUK HELLENISTiK DONEM SERAMIK TABAKLARDA ARKEOMETRIK ANALIZLER VE
SONUCLARININ DEGERLENDIRILMESi

ARCHEAOMETRIC ANALYSIS AND THE EVALUATION OF THE RESULTS ON HELLENISTIC CERAMIC
PLATES OF TATARLI

Yusuf Ziya HALEFOGLU', Efkan ERCAN?, Serdar GiRGINER3

' Cukurova Universitesi, GSF Seramik BolUmu, yhalefoglu@cu.edu tr
2 Cukurova Universitesi, Arkeometri ABD Yuksek Lisans Ogrenci, efkanercan33@gmail.com
3 Cukurova Universitesi, Fen-Edb. Fak. Arkeoloji BolumuU, sergir@cu.edu.tr

Ozet: insanoglu Prehistorik dénemlerde dogada bulunan bir cok materyali kullanmistir. Paleolitik
Donemlerde tastan yaptigl aletlerle hayatini kolaylastirmis ve donem icinde bu teknolojisini gelistirmistir.
Neolitik olarak adlandirilan déneme geldiginde ise insanlar ihtiyaclari dogrultusunda kilden alet yapma
teknolojisine erismislerdir. Bu aletler zamana ve bolgelere gore, yapim yontem ve teknikleri acisindan farklilik
gostermektedir. Yapilan bu aletler genellikle beslenme ve rittel amacgh yapilan sembolik Grunler olarak
karsimiza cikmaktadir. Bu calismada, Adana ilinin Ceyhan ilcesine bagli Mustafabeyli Mahallesi'ne 5 km
mesafede bulunan Tatarli (YediOluk) koyunde bulunan kazialanindan alinan, Hellenistik Dénem baziseramik
tabakalarda arkeometrik olarak analizleri yapilarak, orneklerin mineralojik olarak ozellikleri belirlenmeye
calisilmistir. Orneklerin bu ézelliklerini belirlemek icin yontem olarak XRD ve elektron mikroskobu (SEM)
cihazlar kullaniimistir. Mineralojik yapilari incelenen orneklerin pisirim teknolojisi ve bolgenin kulturel yapisi
ile ilgili degerlendirme yapilmistir.

Anahtar Kelimeler: : Arkeometri, Seramik, Kil, XRD, SEM

Abstract: Mankind used many materials found in nature in Prehistoric times. During the Paleolithic Periods,
he made his life easier with the tools he made from stone and he developed this technology during the
period. When it came to the period called the Neolithic, people had access to the technology of making tools
from clay in line with their needs. These tools differ according to time and regions, in terms of construction
methods and techniques. These tools are generally seen as symbolic products made for nutritional and
ritual purposes. In this study, some of the Hellenistic Period ceramic layers taken from the excavation area in
Tatarli (Yedi Oluk) village, 5 km from Mustafabeyli District of Ceyhan district of Adana province, were analyzed
archeometrically and the mineralogical properties of the samples were tried to be determined. XRD and
electron microscope (SEM) devices were used as methods to determine these properties of the samples. The
firing technology of the samples whose mineralogical structures were examined and the cultural structure
of the region were evaluated.

Keywords: Archacometry, Ceramics, Clay, XRD, SEM.
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CANAK COMLEK CALISMALARINDA KAYNAK ALAN ANALIZLERI

PROVENANCE ANALYSES IN CERAMIC STUDIES

Tolunay BAYRAM!'

' Kocaeli Universitesi, Fen & Edebiyat FakuUltesi, Arkeoloji Bolumu — Kabaoglu Mahallesi, Kocaeli Universitesi
Umuttepe Yerleskesi, Fen & Edebiyat Fakultesi B Blok, bayram.tolunay@kocaeliedu.tr

Ozet: Bir canak comlegiolusturan kil, katki, form, agiz, kulp, ylzey uygulamalari, desen, boya gibi unsurlar tek
baslarina veya bir butlun olarak yapildigiyeri, tarini, Gretim tekniklerini, teknolojik gelisimi, gelenekleri, dolasim
aglarini tuketim bicimlerini, beslenme bicimlerini, saklama bicimlerini, yerlesim icive yerlesimler arasiiletisimi
ve kronolojileritanimlayabilecek bir potansiyele sahiptir (Orton & Hughes, 2013, p. 4). Bu nedenle canak comlek
malzeme grubu bir toplulugun sosyal, ekonomik, kultlrel yasantisina dair bir gosterge olarak dusunulebilir.
Ancak pek ¢cok unsurun bir araya gelerek olusturdugu canak comlek malzeme grubunun bu bahsedilen
potansiyeline ulasabilmesi parcalarin ve butiunun yUksek bir standartta analiz edilmesi halinde mumkudn
olabilir (Hunt, 2017, Orton & Hughes, 2013; PCRG et al, 2016). Bu yuUksek standartta analizin baslica amaci,
malzemenin Uretim asamasindan baslayarak kullanimlarinafyeniden kullanimlarina, varsa dagilimlarina
ve nihai olarak atik haline déonustmlerine kadar devam eden genel yasam dongusunun arastiriimasidir
(Tite, 1999, 2008). Ozellikle 1960 sonrasinda arkeolojide ortaya ¢ikan yeni bakis acilari ve teknolojik gelisim ile
paralel olarak ilerleyen karmasik ve geliskin arkeometrik yontemler araciliglyla canak comlek calismalarinda
bircok yenianalitik yontem tUremistir (Orton & Hughes, 2013, p. 12; Schiffer, 1989: Shepard, 1956; Sinopoli, 1991).
Bu yeni yontemler “Kaynak alan”, “Uretim Teknolojisi”, “Islev” ve “Tarihlendirme” gibi temel sorulara cevap
vermektedir. Bu makale 6zelinde ele alinacak olan kaynak alan basligi bu temel sorulardan biridir. Bu temel
soruya cevap verebilmek icin jeoloji ve petrografiden turetilen minerolojik yontemler ve eserlerin bilesimini
karakterize eden kimyasal analizler kaynak alan calismalarinin temel unsurlaridir. Minerolojik ve kimyasal
yontemlerin kullanildigr kaynak alan odakli canak cémlek arastirmalarindan elde edilecek sonuclar ile onlari
Ureten topluluklarin teknolojik duzeyi, kulturel baglantilar ve topluluklar arasindaki ekonomik etkilesimler
gibi cesitli sorulara cevap bulunabilmektedir (Rice, 1996 ; Tite, 2008).

Anahtar Kelimeler: Kaynak alan, canak comlek, kimya, mineraloji, arkeometri

Abstract: The elements such as the clay, additive, form, rim, handle, surface applications, pattern, polish
that which compose a pottery individually or in the aggregate have the potential to describe the place
where is produced, its history, production tecniques, technological developments, local customs, circulation
networks, types of production, consumption and storage, interaction between settlements and settlement
itself and finally a chronology (Orton & Hughes, 2013, p. 4). For this reason pottery can be considered as
an indicator of the social, economic and cultural constitution of a community. Nevertheless, to be able to
reach the potential which is mentioned on the condition that the pieces or a complete of the pottery which
formed by the combination of a great numbers of elements has lbeen analyzed at a high standard (Hunt,
2017: Orton & Hughes, 2013; PCRG et al, 2016). The predominant objective of this high standard of analysis
is a research on the phases from production, usage/reusage, or if there is any spread of the pottery and
finally to the transformation to waste production (Tite, 1999, 2008). Especially after 1960, many new analytical
methods have emerged in pottery studies through the complex and advanced archaeometric methods that
progressed in parallel with the new perspectives and technological development (Orton & Hughes, 2013, p.12:
Schiffer, 1989: Shepard, 1956; Sinopoli, 1991). These new methods give an answer for the basic questions such
as “Provenance”, “Production Technologies”, “Function”, “Dating”. The Provenance, which will be discussed
in this study, is one of these basic questions. In order to answer this fundamental question, mineralogical
methods derived from geology and petrography and chemical analyses that characterize the composition of
artifacts are essential elements of provenance studies. The results of provenance studies using mineralogical
and chemical methods can be used to answer various questions such as the technological level of the
communities that produced the artifacts, cultural connections and economic interactions between the
communities (Rice, 1996 : Tite, 2008).

Keywords: Provenance, pottery, chemistry, mineralogy, archeometry
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KIiLLERIN SAGLIK ve KOZMETiK ALANINDA KULLANIMI
USE OF CLAY IN HEALTH AND COSMETICS

llgaz NACAKOGLU!, S. Ali SAYIN?, Serap i¢6Z3, Mukaddes BOLAT*, Kéksal KOSES

'Turizm Kaplica ve Klinik Kur Merkezleri Dernedi, nacak9@hotmailcom
2 Aksaray Universitesi Jeoloji MUhendisligi Bolumu, sasayin@gmail.com
SMTA Genel MUudurlugu, sicoz@mta.gov.tr
T.C. KUltar ve Turizm Bakanligl, mbolat@ktb.gov.tr
Istanbul Medikal Termal Otel, info@imt.com tr

Ozet: Killerin sadlik ve kozmetik alaninda kullanimlari neredeyse insanlik tarihi kadar eskidir. Kilin éykist
Adem ile Hawa'nin varatilisiyla baslar. Gilgamis Destani'ndaki “Ellerimi yikadim. Bir parca camur koparip
yazlya attim ve bu yazida kahraman Endigu'yu yarattim” sozleri, yaratilis mucizesinde topragin onemine
deginir. Ug bUyUk semavi dinde de Adem'in, yani ilk insanin camurdan yaratildigina vurgu yapilir. Kilin saglik
ve kozmetik amacla kullanimi icin gesitli metotlar gelistirilmis olup kilin ilag haline getirilip icilmesi yaninda
cilde strUlerek uygulanmasi ya da cesitli kozmetik Urunlerde (sabun, sampuan, yuz kremi vb.) ana madde/
vardimci madde olarak yer aldigr gozlenmektedir. Balneoterapi yontemlerinden biri olan peloidoterapi:
kaplica tedavisinin bir parcasi olup jeolojik ve biyolojik olaylar sonucu olusan organik ve inorganik maddelerin
yani peloidlerin (camur ve topraklarin); banyo, paket, sarma, maske seklinde, duzenli araliklarla seri halde
tekrarlanarak uygulanmaslyla yapilan ozel bir tedavi yontemidir Bu madde dogadan hazir elde edilebildigi
gibi kullanimi kabul goren bazi killerin, termominerallisularla karistirilarak olgunlastiriimasi ile de yapay olarak
elde edilebilmektedir. Bu sunumda, Mugla iline bagli Dalaman Kapikargin yoresinden alinan camurlarin
peloid ozelliklerinin ortaya cikartiimasi ve bu camurlarin saglik ve kozmetik alanlarinda kullanimlarinin
arastirilmasl amaclanmistir. Yoreden alinan camurda, XRD ve XRFE incelemeleri sonucu ana kil minerali
olarak Ca-Simektit ve az miktarlarda da karisik tabakal kil ve mika/illit tesbit edilmistir. Ayrica camurda
az miktarda serpantin (krizotil ) ve cok az aktinolit gozlenmistir. Camurun icerisinde ayrica kuvars, kalsit,
dolomit, hornblend ve albit izlenmistir. Kapikargin bolgesinde bulunan killer mevcut ozellikleri ile insan cildi
ve jeotermal kaynaklarla birlikte kullanilarak camur banyosu veya dogrudan jeotermal kaynaga dayall tedavi
yontemleriyle insan saghgi Uzerindeki olumlu etkileri goz ardi edilemeyecek duzeydedir. Bu durum bolge
icin buyuk bir avantaj olup s6z konusu alana iliskin olarak hazirlanacak planlama calismalari ile yeni yatirim
olanaklarinin arastiriimasi, bu amacla gerek bolgede bulunan killerin ve jeotermal kaynaklarin gerekse de
turizmn potansiyelinin birlikte degerlendirilerek saglik ve termal turizmn amacli imar plani calismalarinin
Kaltur ve Turizm Bakanhgl, Saglik Bakanligl, ilgili Belediyesi ve Dernegimiz isbirliginde baslatiimalidir. Bu
sunumdaki amacimiz, ulkemizin cesitli yorelerinde halen ampirik olarak kullaniimakta olan ¢camurlarin
peloid ozellik taslyip tasimadiklarini sorgulamak ve konuya bilimsel bir yaklasim ve farkindalik gelistirmektir.

Anahtar Kelimeler: Kil, camur, peloid, saghk, Ca-Simektit

Abstract: The use of clays in health and cosmetics is almost as old as human history. The story of clay begins
with the creation of Adam and Eve. ‘| washed my hands in the Epic of Gilgamesh. | plucked a piece of mud
and threw it on the writing, and in this article | created the hero Endigu” mentions the importance of soil
in the miracle of creation. In all three major monotheistic religions, it is emphasized that Adam, that is, the
first man, was created from clay. Various methods have been developed for the use of clay for health and
cosmetic purposes, and it is observed that clay is used as a medicing, applied by applying it to the skin or
used as a main ingredient / auxiliary substance in various cosmetic products (soap, shampoo, face cream,
etc.). Peloidotherapy, which is one of the balneotherapy methods; organic and inorganic substances, namely
peloids (mud and soils), formed as a result of geological and biological events, which are part of the spa
treatment; It is a special treatment method that is applied in the form of bath, package, wrapping, mask,
and repeated in series at regular intervals. This substance can be obtained from nature ready-made, or
it can be obtained artificially by maturing some clays, which are accepted for use, by mixing them with
thermomineral waters. In this presentation, it is aimed to reveal the peloid properties of mud taken from
Dalaman Kapikargin region of Mugla province and to investigate the use of these muds in health and
cosmetic fields. In the mud taken from the region, as a result of XRD and XRF investigations, Ca-Smectite as
the main clay mineral and small amounts of mixed-layered clay and mica/illite were determined. In addition,
a small amount of serpentine (chrysotile) and very little actinolite were observed in the mud. Quartz, calcite,
dolomite, hornblende and albite were also observed in the mud. The clays found in the Kapikargin region,
with their existing properties, can be used together with human skin and geothermal resources, and their
positive effects on human health can not be ignored with mud bath or treatment methods based on
geothermal resources directly. This situation is a great advantage for the region, and the planning studies
to be prepared for the area in question and the search for new investment opportunities, for this purpose,
pboth the clays and geothermal resources in the region and the tourism potential are evaluated together and
the development plan for health and thermal tourism purposes is carried out by the Ministry of Culture and
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Tourism. It should be initiated in cooperation with the Ministry of Health, the relevant Municipality and our

Association.
Ouraim in this presentation is to question whether the muds that are still used empirically in various regions

of our country have peloid characteristics and to develop a scientific approach and awareness to the subject.

Keywords: Clay, mud, peloid, health, Ca-Smectite,
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KAR TANESi GORUNUMLU SIR ARASTIRMASI
SNOWFLAKE GLAZE RESEARCH

Tayfun YAMAN!, Fatma Betiil GUNESDOGDU?

'Mugla Sitki Kocman Universitesi, Bodrum Guzel Sanatlar FakUltesi, Seramik Bolumu, yamantayfun00@
gmail.com

2 Mugla Sitki Kocman Universitesi, Bodrum GUzel Sanatlar FakuUltesi, Seramik Bolumu, betulkarakaya@
mu.edutr

Ozet: Seramik; formu, ylzeyi, dokusu, sin vb. dzellikleriyle bir btin olarak degerlendirilir ve bu butinldk
tamamlandiginda dogru bir ifadeye donUsmektedir. Buradan hareketle pek cok seramik sanatcisi/
tasarimcisi eserlerinde piyasada mevcut hazir halde bulunan sirlan kullanmaktan kacginir. Sanatgl/Tasarimci
kendi 6zgun sirlarini gelistirmek Uzere sayisiz denemeler yapmaktadir. “Kar Tanesi Gorunumlu (Snowflake)
Sirlarin Arastiriimasi” baslikli bu calismasiyla bu alanda daha once sistematik olarak calisiimamis bir sir cesidi
olan snowflake siri; hammadde, pisirim sicakligi ve programlar Uretim surecleri gibi degiskenler goz onunde
bulundurularak arastinimistir. itk snowflake (kar tanesi goranamlu) sir drnekleri MS 960-1279 yillar arasinda
Cin'de Song Hanedanhgi donemine ait gunumuzde saray muzelerinde sergilenen Guan ve Ru seramik
kaplarda gorulmektedir. Uzak Dogu'da ortaya ¢iktigr gorulen artistik sirlardan birisi olma ozelligine sahip ve
ozel bir pisirim teknigi gerektiren snowflake sirlari, seramik sanatinda ozellikle sir Gzerine calismalar yuruten
sanatgl ve arastirmacilar tarafindan guncelligini korumaktadir. Snowflake sirlarin genel ozellikleri arasinda
yuzey Uzerinde kalin bir tabaka halinde uygulanmasi, yuksek ergitici oranina sahip olmasi, pisirim sicakligi ve
programinin uzun tutulmasi sogumanin yavas gerceklestiriimesi sayilabilir. Snowflake sirin bir diger ozelligi
ise sir olusumunu firn iginde pisirim asamasinda degil, pisirim sonrasi, Urunlerin sogumasini takip eden
gunler icerisinde tamamliyor olmasidir. Bu sir reduksiyonlu, oksidasyonlu ve notr ortamda pisirilmektedir, asil
beklenen sonuca ise pisirme islemi sonrasi 7-10 gunun sonunda ulasilabilmektedir. Bu calisma kapsaminda;
Snowflake sir receteleri; yerel hammmaddeler kullanilarak hazirlanmis farkli sicaklik ve programlarda pisirimleri
yapilmistir. Olumlu sonug veren receteler renklendirici oksit kullanilarak renklendiriimis ve bunye Uzerinde
uygulamasi yapiimistir. Boylece denemeleri yapilan sirlarin uygulanabilirligi sorusu da yanit bulmustur. Bu
calisma bu alanda Ureten sanatcl, arastirmaci ve ogrencilere kaynak belge olusturmaktadir.

Anahtar Kelimeler: Kar tanesi, snowflake, buz kirdi, artistik sir.

Abstract: Ceramic; form, surface, texture, glaze etc. It is evaluated as a whole with its features and when this
integrityiscompleted, it turnsinto a correct staterment. From this point of view, many ceramic artists/designers
avoid using commercially available glazes in their works. The Artist/Designer makes countless attempts to
develop his own unique secrets. With this study titled “Investigation of Snowflake Glazes”, snowflake glaze, a
type of glaze that has not been systematically studied before; raw material, firing temperature and programs
were investigated by considering variables such as production processes.

The first examples of snowflake (snowflake-like) glaze can be seen in Guan and Ru ceramic vessels from
the Song Dynasty period in China between 960-1279 AD, which are exhibited in palace museums today.
Snowflake glazes, which have the feature of being one of the artistic glazes that appear to have emerged in
the Far East and require a special firing technique, are kept up-to-date by artists and researchers working
on glaze in the art of ceramics. The general features of Snowflake glazes include applying a thick layer on
the surface, having a high melt rate, keeping the firing temperature and program long, and slow cooling.
Another feature of Snowflake glaze is that it completes the formation of the glaze within the days following
the cooling of the products after firing, not during the firing stage in the kiln. This glaze is fired in a reduction,
oxidation and neutral environment, and the expected result can be achieved at the end of 7-10 days after
the firing process. This scope of work: Snowflake glaze recipes; They were fired at different temperatures and
programs prepared using local raw materials. Recipes with positive results were colored using coloring oxide
and applied on the body. Thus, the question of the applicability of the secrets that have been tried has been
answered. This study constitutes a source document for artists, researchers and students who produce in
this field.

Keywords: Snowflake, Ice Crake, Artistic Glaze.
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ZEYTIiN KUSPESi KULU iLE ARTISTiK SIR ARASTIRMASI
ARTISTIC GLAZE RESEARCH WITH OLIVE PULP

1Asli ACAR BAYCOL, 'Fatma Betil GUNESDOGDU

"Mugla Sitki Kogrman Universitesi, Bodrum Guzel Sanatlar Fakultesi, Seramik Bolumu,
petulkarakaya@mu.edu.tr

Ozet: Seramik; formu, ylzeyi, dokusu, sirt vb. ézellikleriyle bir butln olarak dederlendirilir ve bu butinluk
tamamlandidinda dogru bir ifadeye donusmektedir. Buradan hareketle pek cok seramik sanatcisi/
tasarimcisi eserlerinde piyasada mevcut hazir halde bulunan sirlari kullanmaktan kacinir. Sanatci/Tasarimci
kendi 6zgun sirlarini gelistirmek Uzere sayisiz denemeler yapmaktadir. “Kar Tanesi Gorunumlu (Snowflake)
Sirlarin Arastiriilmast” baslikl bu calismasiyla bu alanda daha 6nce sistematik olarak calisilmamis bir sir cesidi
olan snowflake siri; hammadde, pisirim sicakligi ve programlari treEm surecleri gibi degiskenler goz onunde
bulundurularak arastirilmistir.

IIk snowflake (kar tanesi gorunumld) sir drnekleri MS 960-1279 yillari arasinda Cin'de Song Hanedanldi
donemine ait gunumuzde saray muzelerinde sergilenen Guan ve Ru seramik kaplarda gorulmektedir.
Uzak Dogu'da ortaya siktisi gorulen artistik sirlardan birisi olma ozelligine sahip ve ozel bir pisirim teknigdi
gereken snowflake sirlarl, seramik sanatinda ozellikle sir Uzerine calismalar yuruten sanatgl ve arastirmacilar
tarafindan guncelligini korumaktadir.

SnowflakesirlaringenelozellikleriarasindayUzey Uzerinde kalin birtabaka halinde uygulanmasi, yuksek ergitici
oranina sahip olmasi, pisirim sicakligr ve programinin uzun tutulmasi sogumanin yavas gercekleskrilmesi
sayillabilir. Snowflake sirin bir diger ozelligi ise sir olusumlarinin icinde pisirim asamasinda degil, pisirim
sonrasl, Urunlerin sogumasini takio eden gunler igerisinde tamamliyor olmasidir. Bu sir reduksiyonlu,
oksidasyonlu ve notr ortamda pisirilmektedir, asil beklenen sonuca ise pisirme islemi sonrasi 7-10 gunun
sonunda ulasilabilmektedir.

Bu calisma kapsaminda; Snowflake sir receteleri; yerel hammaddeler kullanilarak hazirlanmis farkli sicaklik
ve programlarda pisirimleri yapilmistir. Olumlu sonug veren receteler renklendirici oksit kullanilarak
renklendirilmisve bunye Uzerinde uygulamasi yapilmistir. Boylece denemeleriyapilan sirlarin uygulanabilirligi
sorusu da yanit bulmustur. Bu calisma bu alanda Ureten sanatcl, arastirmaci ve égrencilere kaynak belge
olusturmaktadir.

Anahtar Kelimeler: Kar Tanesi, Snowflake, Buz Kiridi, Artistik Sir.

Abstract: Ceramic; form, surface, texture, glaze etc. It is evaluated as a whole with its features and when this
integrity iscompleted, it turnsinto a correct statement. From this point of view, many ceramic artists/designers
avoid using commercially available glazes in their works. The Artist/Designer makes countless attempts to
develop his own unique secrets. With this study titled “Investigation of Snowflake Clazes”, snowflake glaze, a
type of glaze that has not been systematically studied before; raw material, firing temperature and programs
were investigated by considering variables such as production processes.

The first examples of snowflake (snowflake-like) glaze can be seen in Guan and Ru ceramic vessels from
the Song Dynasty period in China between 960-1279 AD, which are exhibited in palace museums today.
Snowflake glazes, which have the feature of being one of the artistic glazes that appear to have emerged in
the Far East and require a special firing technigque, are kept up-to-date by artists and researchers working
on glaze in the art of ceramics. The general features of Snowflake glazes include applying a thick layer on
the surface, having a high melt rate, keeping the firing temperature and program long, and slow cooling.
Another feature of Snowflake glaze is that it completes the formation of the glaze within the days following
the cooling of the products after firing, not during the firing stage in the kiln. This glaze is fired in a reduction,
oxidation and neutral environment, and the expected result can be achieved at the end of 7-10 days after the
firing process.

Thisscope of work; Snowflake glaze recipes; They were fired at different temperatures and programs prepared
using local raw materials. Recipes with positive results were colored using coloring oxide and applied on the
body. Thus, the question of the applicability of the secrets that have been tried has been answered. This
study constitutes a source document for artists, researchers and students who produce in this field.

Keywords: Snowflake, Ice Crake, Artistic Glaze.
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SURDURULEBILIRLIK KAVRAMI VE SERAMIK SANATI ALANINDA YAPILAN GALISMALAR
THE CONCEPT OF SUSTAINABILITY AND THE STUDIES RELATED TO THE ART OF CERAMICS

Meryem CiNEViz

' Sakarya Universitesi,Sosyal Bilimler EnstitUsu, Seramik ve Cam Anasanat Dall
meryem.cinevizl@ogr.sakarya.edu.tr

Ozet: Bu calisma insan faaliyetlerinin cevre (zerinde ilerleyen olumsuz etkilerini azaltmaya yonelik
sUrdurulebilir uygulamalarin seramik sanatinda yansimalarina deginecektir. Bu bildiride nitel arastirma
yontemi kullanilacaktir. Arastirma uluslararasi seramik sanatcilarinin strdurulebilir uygulamalara katkilarinin
neler oldugu ekseninde ilerleyecektir. Calismma DuUnyanin gelecedine dair acil ortak ¢ozUmlerin Uretildigi
gunumuz ortaminda seramik sanatl ile deneyimlerin, duygularin, strdUrulebilir sosyal farkindalik baginin
vayginlasmasi ve yayllmasi hususundaki &nemini ortaya ¢ikaracaktir.

Anahtar Kelimeler: SurdUrulebilirlik, Seramik, Sanat

Abstract: This study is to emphasize on the sustainable practices in order to limit the damaging effects of
continuous human activities on the environment and their reflections on the art of ceramics. A qualitative
research method is to be used in this declaration. The research will proceed on the line of which contributions
have been provided to the sustainable studies by the international ceramic artists. The study is aimed at
revealing the importance of ceramic arts on experiences, feelings, rising and spreading of social awareness
ties within the current atmosphere in which common urgent solutions for the future of the world have been
searched.

Keywords: Sustainability, art, ceramics,
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AFYONKARAHISAR FRIGYA BOLGESi SERAMIK HEDIYELiIK ESYA URETIMiINDE BOLGE KiLiNiN
KULLANIMI

USE OF REGIONAL CLAY IN THE PRODUCTION OF CERAMIC SOUVENIRS IN
AFYONKARAHISAR PHRYGIA REGION

Kamuran AK

Afyon Kocatepe Universitesi GUzel Sanatlar Fakultesi Seramik Bolumu Afyonkarahisar,
kamuranak@aku.edu.tr

Ozet: Frigya; Kutahya, Eskisehir ve Afyonkarahisar illeri topraklarina yayilmis, tarihi kalintilari ve antik eserler
ile gunumuze kadar izler birakmis olan bir medeniyettir. Frigya bolgesinin Afyonkarahisar sinirlari icinde
kalan kaya yerlesimleri, nekropoller, kaya kiliseleri, sunaklar ve antik yollar gibi tarihi eserler yaninda yuzey
arastirmalarinda bulunan seramik kalintilar, muzelerde sergilenen kaplar bu bolgede kilden imal edilen
kullanim esyalarinin cesitliligini gostermektedir. Frigya medeniyetini bolge disinda da tanitimini saglamak,
bolge simgelerini yansitan seramik hediyelik esya Uretimi ile turizmn potansiyelinin arastirilmasi amaci
ile gelistirilen tasarimlarin Uretiminde bolgede bulunan killerin kullaniminin hediyelik esyanin niteligini
arttiracadi dusuncesi ile ihsaniye Uclerkayasi koyunde bulunan killer kullanilmistir. Killerin, 900-1200C°
pisirim araliginda kullanilabilirligi arastirimis olup, hernangi bir katki gerekmeksizin plastik sekillendirme ile
seramik hediyelik esyalarin kullanilabilecegi saptanmistir. Kirmizi-koyu kahve pisme rengine sahip olan bu
killer ile bes adet tasarimin Uretilip cogaltiimasi saglanmistir.

Anahtar Kelimeler: Afyonkarahisar, Frigya, Kil, Seramik, Hediyelik Esya

Abstract: Phrygia; It is a civilisation that has spread to the lands of Kutahya, Eskisehir and Afyonkarahisar
provinces and has left traces until today with its historical ruins and ancient works. In addition to historical
artefacts such as rock settlements, necropolises, rock churches, altars and ancient roads within the borders
of Afyonkarahisar in the Phrygian region, the ceramic remains found during surface surveys and the pots
exhibited in museums show the diversity of utensils made of clay in this region. The clays found in ihsaniye
Uclerkayasi village were used in the production of the designs developed with the aim of promoting the
Phrygian civilisation outside the region and investigating the tourism potential with the production of
ceramic souvenirs reflecting the symbols of the region, with the idea that the use of clays found in the region
would increase the quality of the souvenir. The usability of the clays in the firing range of 900-1200C° was
investigated and it was determined that ceramic souvenirs can be used with plastic shaping without any
additives. Five designs were produced and reproduced with these clays which have red-dark brown firing
colour.

Keywords: Afyonkarahisar, Phrygia, Clay, Ceramics, Souvenirs
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SEYHAN BARAJ GOLU (ADANA) CEVRESI KiLCE ZENGIN MALZEMENIN KARAKTERIZASYONU VE
SANATSAL SERAMIK URETiMINDE KULLANILABILIRLiGi

CHARACTERIZATION OF CLAY RICH MATERIAL SURROUNDING SEYHAN DAM LAKE (ADANA) AND
USAGE IN THE PRODUCTION OF ARTISTIC CERAMIC

Esra Nurten GUL', Nergis KILING MiRDALI2

TUsak U__mversitesi, Cuzel Sanatlar Fakultesi Seramik Bolumu, 1 Eylul KampUsu,Merkez USAK
2 Cukurova Universitesi, GUzel Sanatlar Fakultesi Seramik Bolumu, Balcall Kampusu, Saricam ADANA

Ozet: Seyhan Baraj Golu, Adana ili sinirlari icerisinde bulunmaktadir. Baraj goll cevresinde kilce zengin
malzemenin varligi ve seramik Urunlerde kullaniminin arastiriimasi alternatif seramik hammadde kaynagd!
olabilmesi acisindan onemlidir. Kilce zengin malzemenin tane boyut dagilimi, lazer parcacik boyutu ve
dagilimi olcme cihazi ile olculmustur. Hammaddenin kimyasal analizi X-isini floresans (XRF), mineralojik
analizi X-isini kirinimi (XRD), 1sil davranisl termogravimetri/diferansiyel termal analiz (TG/DTA) cihazi ile
gerceklestiriimistir. Kilce zengin malzeme, plastik kivama getirilerek dikdortgen deney tableti olarak
sekillendirilmistir. Kurutulan deney tabletinin kuru ve 1210°C'de pisme kuculmesi ve renk degeri CIE-L*a*b*
yontemiyle olculmustur. Malzemenin kuru ve pisme kUgulmesi yuksek oldugu icin Uretimde probleme
yol acacagl dusunuldugunden, 6zsuz hammadde ilavesi ile farkll kompozisyonlarda seramik camurlari
hazirlanmistir. Kilce zengin Seyhan Baraj GolU cevresi malzemesi ile Uretilen yeni kompozisyonlardan plastik
sekillendirme yontemi ile sanatsal seramikler Uretilerek astarlanmis ve 1210 °C'de firinlanmistir. Bu calisma ile
kilce zengin Seyhan Baraj Golu cevresi malzemesinin sanatsal seramik bunyelerinde 6zIU hammadde olarak
kullanilabilecegi gorulmustur.

Anahtar Kelimeler: Seyhan Baraj Golu, Seramik, Bunye, Karakterizasyon

Abstract: Seyhan Dam Lake is located at Adana province. The existence of clay-rich material around the
dam lake and investigation of its use in ceramic products are important in terms of being an alternative
ceramic raw material source. The particle size distribution of the clay-rich material was measured with a laser
particle size and distribution measuring device. The chemical analysis of the raw material was performed
by X-ray fluorescence (XRF), mineralogical analysis by X-ray diffraction (XRD), and its thermal behaviour was
performed by thermogravimetry/differential thermal analysis (TG/DTA). The clay-rich material was brought
to a plastic consistency and shaped as a rectangular test tablet. The drying shrinkage and colour value of
the dried test tablet at 1210°C were measured by the CIE-L*a*b* method. Since the material is dry and the
firing shrinkage is high, it is thought that it will cause problems in production, ceramic clays of different
compositions were prepared by adding non-substantial raw materials. Artistic ceramics were produced with
the plastic shaping method from the new compositions produced with the clay-rich material around the
Seyhan Dam Lake, lined and fired at 1210 °C. With this study, it has been seen that the clay-rich material
around the Seyhan Dam Lake can be used as a core raw material in artistic ceramic bodies.

Keywords: Seyhan Dam Lake, ceramic, body, characterization
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FARKLI KiL BUNYELERIN BiR ARADA KULLANIMI iLE PLASTIK DILDE iFADE OLANAKLARLARI

POSSIBILITIES OF EXPRESSION IN PLASTIC LANGUAGE THROUGH THE COMBINED USE OF
DIFFERENT CLAY BODIES

Elvan CELIKASLAN

'Mugla Sitki Kogman Universitesi, GUzel Sanatlar Fakultesi, Seramik Bolumu, elvancelikaslan@gmail.com

Ozet: Gecmiste oldugu gibi ginumuzde de venilikler ve degisiklikler sanati ve sanatcilar etkilemektedir.
Bununla birlikte; 21. yUzyihin degisim hizi sanatcilarin hayal dunyasi, yasadidl deneyimlerde oldugu gibi
kullandigr malzeme ve tekniklerde de daha yenilikei, yaratici, 6zgur ve 6zgun eserler Uretmesinde belirleyici
olabilmektedir. Seramik tarihiincelendiginde kil bunyelerin kullanimi; sanatcilarin kultdrel degerleri ve yasam
sekillerine bagl olarak farkl yorumlamalari ve kullanimlari ile karsimiza cikmaktadir. Sanatcilar; dogada farkli
verlerde olusan ve farkliozellikleriolan killeri bir arada kullanarak, malzemeyi de sanatsal yaratim stirecine dahil
etmektedir. Boylelikle sanatcl, yasamdan duyumsadiklarini gorsel dilde aktarabilmektedir. Bu arastirmada
camur; eklektik, yeni bir ifade yontemini isaret eden bir yaklasimla incelenmektedir. Farkli 6zellikte olan
kil bunyelerin bir arada kullanimi ile malzemenin sartlarinin zorlanmasi ya da bunye icerisine organik ve
inorganik malzemelerin eklenmesiyle form dilinde 6zgun sonugclara ulasilabilmektedir. Bu calismanin
amacl, seramik sanatinda farkl kil bUnyelerin bir arada kullaniminin geleneksel ve cagdas boyutuyla sanatsal
calismalarda bicim diline yansimasini incelemektir. Kil bunyeler; mat- parlak, dokulu- dokusuz, sirli- sirsiz,
bosluk- doluluk gibi zitlklar ile daha ¢ok Uc¢ boyutlu formlarda ele alinmistir. Bu calismanin 6zgun degeri:
alana dair kil bunye Uzerine calismalari bulunan sanatcilarin ve literatUrde yer alan daha 6nceki calismalarin
incelenip arastirmada yer verilmesi ve yaplilan arastirmalar sonucunda 6zgun sanatsal uygulamalar yapilmis
olmasidir. Arastirmanin yontemi; alan yazin taramasi, gozlem, gorusme ve eser analizi gibi nitel arastirma
yontemlerine dayanmaktadir. Arastirma sonucunda gergeklestirilmis uygulamalarin; farkli alanlarla beraber
toplumla bulusacak olmasi seramik sanatinda yaygin bir etkiye ulasmasini saglayacaktir. Kil bunyenin
kullanimi; gecmis ve gunumuz seramik sanatina naslil yansidiginin arastiriimasi ve yapilan uygulamalarla
belgelenmesi sonucunda bu ¢calismanin seramik alaninda kaynak olusturmasi hedeflenmektedir.

Anahtar Kelimeler: Seramik, Kil bUnye, Malzeme

Abstract: As in the past, innovations and changes continue to influence the art and artists of today. However,
the pace of change in the 21st century can play a determining role in artists’ ability to create more innovative,
creative, free, and original works in terms of their imagination, experiences, materials, and techniques.
When examining the history of ceramics, the use of clay bodies emerges with different interpretations and
applications based on artists' cultural values and lifestyles. Artists combine different types of clay found in
various natural locations, incorporating the material into the artistic creation process to visually express their
perceptions of life. In this research, clay is examined with an eclectic and novel approach, signifying a new
expressive method. The use of different types of clay bodies, pushing the material’s limits, or adding organic
and inorganic materials to the body can lead to unique results in the formal language. The aim of this study
is to investigate the reflection of the combined use of different clay bodies in ceramic art on the formal
language of traditional and contemyporary artistic works. Clay bodies are addressed in terms of contrasts
such as matte-glossy, textured-smooth, glazed-unglazed, and void-solid, mostly in three-dimensional forms.
The original value of this study lies in the examination and inclusion of previous works and studies by artists
who have worked with clay bodies in the field, along with the unigque artistic applications resulting from
the research. The research methodology is based on qualitative research methods such as literature review,
observation, interviews, and artwork analysis. The practical applications resulting from this research will have
a broad impact on ceramic art by engaging with society across different fields. The exploration of how the use
of clay bodies has manifested in past and contemporary ceramic art, along with documented applications,
aims to contribute as a source in the field of ceramics.

Keywords: Ceramic, Clay, Material.
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BiR SANATSAL PERFORMANSTA KiLiN KULLANILMASI
THE USE OF CLAY IN AN ARTISTIC PERFORMANCE

Caner YEDIKARDES

Ankara Haci Bayram Veli Universitesi Sanat ve Tasarim Fakultesi Seramik Bolumu Golbasi Yerleskesi,
caneryedikardes@hbv.edu.tr

Ozet: Sanatsal bir performansta kilin kullanilmasi, geleneksel sinirlar asan yaratici bir ifade bicimidir. Kil,
sanatcilar igin 6zgun bir malzeme olarak, izleyicilere gorsel ve duygusal olarak zengin bir deneyim sunmak
icin kullanilir. Bu tur performanslar, kilin sekillendirme ve donusum sureclerini canl bir izleyici kitlesi onunde
sergileyerek sanatcinin yaratimin dogasini kesfetmesine ve izleyicilerin yaraticihgin anlik dogasina taniklik
etmelerine olanaktanir. Sanatsal kil performanslari, izleyicilere kilindonusumunu anlamalarinive interaktif bir
deneyimlemeyisaglar. Sanatcilar, kilin plastik dogasinivurgulayarak gorsel olarak carpicive etkileyici birortam
yvaratirlar. Ayni zamanda, kilin formunun, duygunun ve hatta belirlenen temanin ya da dykunun bir ifadesi
olarak nasil kullanilabilecegini gosterirler. Kil, performans sanatiyla birlestiginde, izleyicilere yaratici surecin
bir parcasl olma firsati sunar. Bazi performanslar izleyicilere kil ile etkilesimde bulunma sansi verir, boylece
katilimcilar da kendi yaraticiliklarini serbest birakabilirler. Bu, sanatin sadece izlemekle sinirli olmadigini, ayni
zamanda katilmak ve deneyimlemekle de ilgili oldugunu vurgular. izleyiciler, kilin dénustmunt canli olarak
gozlemleyerek ve hatta katilarak sanatin yaratim surecine daha yakindan baglanirlar. Bu tur performanslar,
sanatinanlaminiderinlestirirve izleyicileri interaktif yaratici eylemlerin bir paydasi haline getirir. Bu calismada,
bir sanatsal performansta kilin kullaniimasinin, siradan bir sergi deneyimini asan doyurucu estetik bir yasant
sunduguna iliskin bir degerlendirme ve cesitli sanatcilarin kil ile yapmis olduklari performanslardan ornekler
bulunmaktadir..

Anahtar Kelimeler: Kil, Sanat, Sanatci, Performans, izleyici.

Abstract: The use of clay in an artistic performmance is a creative expression beyond traditional boundaries.
clay, as a unigue medium for artists, is utilized to provide viewers with a visually and emotionally enriching
experience. Such performances exhibit the process of shaping and transforming clay in front of a live
audience, enabling artists to explore the essence of creation and allowing viewers to witness the spontaneity
of creativity. Artistic clay performances enable viewers to understand the transformation of clay and engage
in an interactive experience. Artists create visually striking and impactful environments by emphasizing
the malleable nature of clay. Additionally, they demonstrate how clay's form can serve as an expression of
emation, theme, or narrative. When clay merges with performance art, it offers viewers an opportunity to
become a part of the creative process. Some performances allow viewers to interact with clay, empowering
participants to unleash their creativity. This underscores that art is not limited to observation alone; it also
involves participation and experience. Viewers establish a deeper connection with the artistic process by
observing the live transformation of clay and even participating in it. Such performances enhance the
meaning of art and make viewers participants in interactive creative endeavors. In this study, an assessment
is provided regarding the use of clay in an artistic performance, highlighting that it offers a fulfilling aesthetic
experience that transcends a typical exhibition, and includes examples from various artists who have used
clay in their performances.

Keywords: Clay, Art, Artist, Performmance, Audience.
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TURKIYE’NIiN TANITILMASINDA LULETASI TiPi SEPiYOLITiN ROLU VE ONEMi

THE ROLE AND IMPORTANCE OF MEERSCHAUM TYPE OF SEPIOLITE IN THE PROMOTION OF
TURKIYE

Nusret GUNGOR!, Behzat Gokgcen DEMIR?, Ali Koray ®ZDOGAN3

Jeoloji YUk. MUh., Ankara, nsrtgungor@hotmail.com
2Maden ve Petrol Isleri Genel MUdurltgd, Ankara, demirbehzatgokcen@gmail.com
3 Maden ve Petrol Isleri Genel MUudurltgu, Ankara, akozdogan@gmail.com

Ozet: Ulkelerin, sehirlerin ve bolgelerin taninmasinda ve tanitiimasinda temel unsurlar; ekonomik gucluluk,
spor basarilar, kulturel birikimler, yeralti kaynaklari, bilimsel ve teknolojik gelismeler olarak ozetlenebilir.
Yeralti kaynaklari kapsaminda IUletasl tipi sepiyolit; sus, taki ve hediyelik esya yapiminda kullaniimasi,
diger sepiyolit tiplerinin kullanilamadigl alanlarda bu sepiyolit tipinden yapilmis esyalarin vitrinlerde
ve muzelerde sergilenmesi, Uretildigi ve islendigi Ulkelerin ve sehirlerin taninmasini saglamaya devam
etmektedir. Luletasl tipi sepiyolit, Ulkemizin de dUnyada yUzyillardir taninmasinda ve tanitiimasinda dnemli
rol oynayan magnezyum esasl bir kil mineralidir. Turkiye'nin taninmasi ve tanitilmasi icin oynadigi rol ve
onem, olusum mekanizmasina dayali 6zniteliksel ozelliklerinin eseri olarak degerlendiriimektedir. Bu
kendine 6zgu bircok ozellik, gun gectikce daha fazla kullanim alani bulmasini, sanat eserine donusmesini
ve taninmasini saglamistir. TUrk sepiyolitinin ilk taninan bu tipi, yuzyillardir Glkemiz ile bazi Ulkeler arasinda
kopru gorevini yerine getirdiginden bir kultdr ve baris elcisi olarak tanimlanmaktadir. Turk [Uletas! tipi
sepiyolitin, Ustun ozelliklerine dayall kalitesi, uzun sUredir bu kalitesini rezervin genelinde korumasi, degerli
usta ve sanatkarlarinin ortaya koydugu ¢cok onemli eserler de Ulkemizin taninmasinda énemli rol oynayan
baska bir noktadir. islendiginde lUletas! ustasl ve sanatkar! yetistirmesinin yaninda énemli katma deger
olusturarak Ulkemizin taninmasina ve tanitiimasindaki Gnemine dayali olarak ham olarak ihracati 1972 yilinda
yasaklanmistir. Luletasl tipi sepiyolit; Eskisehir'de hem onemli bir is kolu hem de bir sanat dalinin dogmasini
saglamistir. Eskisehir'e gelen yerli ve yabanci turistlerin yogun olarak ziyaret ettigi lUletas! isleme atolyeleri
ve Odunpazari ilcesinde bulunan Luletasi Muzesi, bu 6nemli kilin daha iyi anlatilmasi, tanitilmasi ve “Viyana
Tasl” olarak adlandirilmasindan vazgecilmesini hizlandiracaktir.

Anahtar Kelimeler: Kil, Sepiyolit, LUletas|, Tanitma.

Abstract: The fundamental factors in the recognition and promotion of countries, cities and regions can be
summarised as economic strength, sports achievements, cultural accumulations, underground resources,
scientific and technological developments. Within the scope of underground resources, meerschaum-type
sepiolite continues to be used in the production of ornaments, jewellery and souvenirs, and the display of
items made of this type of sepiolite in showcases and museums in areas where other types of sepiolite cannot
pbe used continues to ensure the recognition of the countries and cities where it is produced and processed.
The Meerschaum-type sepiolite is a magnesium-based clay mineral that has played an important role in the
recognition and promotion of our country in the world for centuries. The role and importance it plays for the
recognition and promotion of Turkey is considered to be the work of its attributive properties based on its
formation mechanism. Many of these unique features have enabled it to find more and more usage areas,
to turn into a work of art and to be recognised. This first recognised type of Turkish sepiolite is described as
an ambassador of culture and peace, as it has served as a bridge between our country and some countries
for centuries. The quality of the Turkish meerschaum type sepiolite based on its superior properties, the fact
that it has maintained this quality throughout the reserve for a long time, and the very important works
created by valuable craftsmen and artisans are another point that plays an important role in the recognition
of our country. Moreover, beyond its role in training meerschaum masters and artisans, its processing has
resulted in substantial added value. Due to its importance in both recognizing and promoting our country,
aswellasin training meerschaum masters and artisans, the export of raw meerschaum was banned in 1972.
Meerschaum-type sepiolite has given birth to both an important business line and a branch of art in Eskisehir.
Meerschaum processing workshops, which are intensively visited by local and foreign tourists coming to
Eskisehir, and the Meerschaum Museum in Odunpazari district will accelerate the better explanation and
promotion of this important clay and the abandonment of the name “Vienna Stone”.

Keywords: Clay, Sepiolite, Meerschaum, Promotion.
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SiVRIHISAR (ESKISEHIR) SEPIYOLITLERININ SERAMIK KARO URETIMINDE KULLANIM
OLASILIKLARININ iNCELENMESI

INVESTIGATION OF USAGE POSSIBILITIES OF THE SiVRIHISAR SEPIOLITES (ESKISEHIR) FOR THE
PRODUCTION OF CERAMIC TILES

IMehmet Mert DOGU, 2Hasan POGAN, Semih YUKSEL, “Sengiil Can GENG, *Kagan KAYACI,
¢Yildiz YILDIRIM, 7Aykut KESKIN

"Istanbul Teknik Universitesi, Maslak, Istanbul, dogum18@itu.edu.tr
234 |stanbul Teknik Universitesi, Maslak, Istanbul
267 Kale Seramik Arastirma ve Gelistirme Merkezi, Can, Canakkale

Ozet: Ulkemizde faaliyet gosteren seramik Ureticileri uzun vyillardir Sile bolgesinden cikarilan killere
secenek olarak kullanilabilecek kil yataklar bulmayi hedeflemektedir. Bunun temel nedenleri hem mevcut
kaynaklarin giderek tukenmesi, hem de lojistik avantaj saglayacak sahalardan hammadde saglayarak
ekonomik kazang elde etmektir. Bu amagcla calismamizda Sivrihisarda (Eskisehir) bulunan Kurtseyh ve
Oglakel bolgelerindeki tabakali sepiyolitlerin yer karosu ve duvar karosu bunyelerinde kullanima uygunlugu
arastinimistir. Oncelikle secilen iki bolgede 1:5000 dlceginde jeolojik haritalama c¢alismasi gerceklestirilmis,
farkh alanlardan olculu stratigrafik kesitler alinmis ve sistematik numuneler toplanmistir. Araziden getirilen
numuneler Uzerinde oncelikle XRF analizi gerceklestiriimis ve CaO, SiO, ve MgO bilesenlerinin baskin oldugu
gorulmustur. Secilen numuneler Uzerinde XRD c¢alismasl yapilmis ve hammaddelerin sepiyolit + dolomit
+ kalsitten olustugu tespit edilmistir. Arazi gozlemleri ile birlikte laboratuvar sonuclari degerlendirildiginde
bolgedeki killerin organik maddece zengin saf sepiyolit, dolomitli sepiyolit ve sepiyolitlidolomit oldugu ortaya
konulmustur. Daha sonra malzemelerin fiziko-mekanik ozelliklerini belirlemek icin akma zamani (s), elek
bakiyesi (63 p), yogunluk (g/l), kictlme (%), su emnme (%), kuru mukavemet (N/mm?2) ve renk (L,a,b) deneyleri
gerceklestiriimistir. Bu deneyler sonucunda duvar ve yer karosu bunyelerinde kullanima uygun oldugu
dusunulen numuneler secilmis ve standart recetelere degisken oranlarda dolomitli sepiyolit eklenerek yeni
receteler olusturulmustur. Bu yeni receteler endustriyel firinlarda duvar ve yer karosu icin farkli sicaklik ve
surelerde pisirilmis ve tekrar analiz calismalarina tabi tutulmustur. Sonuc¢ olarak her iki bolgede yer alan
dolomitli sepiyolitlerin seramik recetelerindeki baglama Kkilleri yerine en fazla %10 oraninda kullaniminin
uygun oldugu ortaya konulmustur.

Anahtar Kelimeler: XRD, Dolomit, XRF, Fiziko-mekanik

Abstract: Ceramic producers in our country have long been searching for alternative clay deposits to those
extracted from the Sile region. This is due to the gradual consumption of existing resources and the potential
economic gain from obtaining raw materials from regions with logistical advantages. To this end, our study
investigates the suitability of layered sepiolites in Kurtseyh and Oglakgi regions in Sivrihisar (Eskisehir) for the
production of floor and wall tiles. We conducted geological mapping at a scale of 1:5000 in the two selected
regions and systematically collected samples from various areas along measured stratigraphic sections. The
samples from the field were first subjected to XRF analysis, which revealed that dominant components were
Ca0, SiO2, and MO. The selected samples underwent XRD study, revealing that the raw materials constituted
sepiolite + dolomite + calcite. The laboratory results, along with field observations, uncovered that the clays in
the region are pure sepiolite which is enriched in organic matter, sepiolitic dolomite, and dolomitic sepiolite.
To determine the physico-mechanical properties of the materials, tests were performed for yield time (s),
sieve balance (63 ), density (g/l), shrinkage (%), water absorption (%), dry strength (N/mm?2), and color (L, a, b).
As a conclusion, it has been revealed that dolomitic sepiolites from both regions are suitable to be used at a
maximum rate of 10% instead of binding clays in ceramic recipes.

Keywords: XRD, Dolomite, XRF, Phsico-mechanical
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DOGAL KAOLINDEN ZEOLIT A VE ZEOLIT X SENTEZi VE KARAKTERIZASYONU
SYNTHESIS AND CHARACTERIZATION OF ZEOLITE A AND ZEOLITE X FROM NATURAL KAOLIN

Seda HOSGUN, Ceyda BILGIiC', Ayse CIiFTCI

Department of Chemical Engineering, Eskisehir Osmangazi University, Eskisehir, 26480, TuUrkiye,
serol@ogu.edu.tr, cbilgic@ogu.edu.tr, aciftci@gmail.com

Ozet: Zeolitler, petrokimyasal reaksiyonlarda katalizor olarak, cesitli cevresel kirleticilerin uzaklastiriimasi
ve endustrivel atiksu aritiminda adsorban olarak kullaniimasi gibi ozellikleri ile dnemli malzemeler
sinifina girmektedir. Bu nedenle zeolitlerin endustriyel uygulamalara uygun formlarda sentezlenmesi ve
karakteristik ozelliklerinin belirlenmesi hem endustriyel uygulamalar hem de temel calismalar icin buyuk
onem tasimaktadir. Bu calismada, dogal kaolinden hidrotermal sentez metodu ile iki ayri zeolit (Zeolit A,
Zeolit X) sentezlenmistir. Sentezlenen zeolitlerin ylUzey enerjisini, asidik ve bazik ozelliklerini tanimlamak icin
Ters Gaz Kromatografisi (TCK) kullaniimistir. Diger karakteristik ozelliklerini belirlemede, X- Isini Floresans
Spektroskopisi (XRF), X- Isini Kirinim1 Analizi (XRD), Taramali Elektron Mikroskopu (SEM), Termogravimetrik
Analiz (TGA) ve Fourier Donusumlu Kizilotesi Spektrometresi (FTIR) kullaniimistir. TGK ile belirlenen, kaolinden
elde edilen Zeolit A'nin 270-300 °C sicaklik araliginda yuzey enerjisinin dagilim bileseni sonuclarinin 39,994
mMJ/m?2 ve 37557 mJ/m2 oldugu belirlenmistir. Kaolinden elde edilen Zeolit X'in 270-300 °C sicaklik araliginda
ylzey enerjisinin dadilim bileseni sonuclarinin ise 39,401 mJ/m?2 ve 39,054 mJ/m?2 oldugu belirlenmistir.
Kaolinden sentezlenen her iki zeaolit icinde yuzey asit (KA) ve baz (KD) parametreleri hesaplanmistir. Zeolit
A'nin yuzey asitligi ve bazlidgi sirasiyla 0,515 -1,296; Zeolit X'in yuzey asitligi ve bazligl ise sirasiyla 0,200 ve
-0,052 olarak belirlenmistir. Elde edilen bu degerlerden sentezlenen her iki zeolitin de asidik karakterli
oldugu anlasiimistir. Kaolinden sentezlenen Zeolit A ve Zeolit X'in morfolojik yapilarinin ktbik kristal seklinde
oldugu goérulmus ve Si/Al oranlarinin sirasiyla 1313 ve 1317 oldugu belirlenmistir. TGA analizi sonuclarina gore
sentezlenen zeolitlerde yaklasik olarak 600 °C'ye kadar yapisal degisikliklerin olmamasi; kristal yapinin yUksek
sicakliklara kadar kararli oldugunu gostermistir.

Anahtar Kelimeler: Kaolin, Hidrotermal Sentez, Karakterizasyon, YUzey Asitligi, Zeolit.

Abstract: Zeolites are important materials with properties such as catalyst in petrochemical reactions,
removal of various environmental pollutants, and use as adsorbents in industrial wastewater treatment.
Thus, the synthesis of zeolites and their characterization are of great importance, both in forms suitable
for industrial applications. In this study, two different zeolites (Zeolite A, Zeolite X) were synthesized by
hydrothermal method. Reverse Gas Chromatography (RGC) was used to determine the surface energy, acidity
and alkalinity of the synthesized zeolites from natural kaolin. X-Ray Fluorescence Spectroscopy (XRF), X-Ray
Diffraction Analysis (XRD), Scanning electron Microcope (SEM), Thermogravimetric Analysis (TGA), Fourier
Transform Infrared Spectrometer (FTIR) were used to determine other properties. The results of the surface
energy distribution component of Zeolite A from kaolin, determined by RCC, in the temperature range of
270-300 °C, were found as 39.994 mJ/m?2 and 37557 mJ/m?2. Surface acid (KA) and base (KD) parameters
were calculated for both synthesized zeolites from kaolin. The results of the surface energy distribution
component Zeolite X from kaolin in the temperature range of 270-300 °C were found to be 39.401 mJ/m?
and 39.054 m3J/mz2. Surface acidity and basicity of Zeolite A from kaolin were 0.515 -1296; the surface acidity
and basicity of Zeolite X were found to be 0.200 and -0.052, respectively. It was concluded that both zeolites
synthesized had acidic character. It was found that their morphological structures were in the form of cubic
crystals and their Si/Al ratio was determined as 1.313 and 1.317, respectively. According to the results of TCA
analysis, the synthesized zeolites do not have structural changes at about 600 °C; this shows that the crystal
structure has high strength to high temperatures.

Keywords: Kaolin, Hydrothermal synthesis, Characterization, Surface acidity, Zeolite.
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PALEOSOL-KALIS KESITINDEN (KARACADAG VOLKANIKLERI, GUNEYDOGU TURKIYE) KAYITLARIN
ORTA BRUNHES iKLiM GECiSi (MBT) iLE SENKRONIZASYONU

SYNCHRONEITY OF THE RECORDS FROM A PALEOSOL-CALCRETE SECTION (KARACADAG
VOLCANICS, SE TURKIYE) WITH MID-BRUNHES CLIMATIC TRANSITION (MBT)

Ceren KUCUKUYSAL!, Felat DURSUN?, Murat GUL"3

" MSKU, MUhendislik Fakultesi, Jeoloji MUhendisligi Bolumua, Mugla, (cerenkucukuysal@mu.edu.tr
2 Dicle Universitesi, MUhendislik Fakultesi, Maden Muhendisligi Bolumu, Diyarbakir,
felat.dursun@dicle.edu.tr
3 MSKU, Muhendislik Fakultesi, insaat MUhendisligi Bolumu, Mugla, muratgul@mu.edu.tr

Ozet: Pleistosen'de Diinya'ninydringe konfiglrasyonunun degdismesiyle ~430ka BP'de (MIS13-11) gerceklesen
iklimsel gecis, literatUrde Orta Brunhes iklim Gegisi (MBT) olayi olarak adlandirilir. MBT'nin karesel bir iklim
olayi olup olmadigi halen tartisilirken, Akdeniz kusaginin paleosollerinde ve ¢zellikle Anadolu'da Kuvaterner
kalis/kalkritlerinin gelistigi gdzlenmistir. Bu calismada, Diyarbakir'da (CD Turkiye) yaygin olarak yUzeyleyen
Karacadag volkanizmasinin gémull topraklarinda olusan kalislerin Orta Brunhes Olayl sonucunda gelisip
gelismedigi sorusuna cevap aranmistir. Metodolojik olarak kalisler ESR ile tarihlendirilmis; paleosol ve kalis
drneklerinin mineralojik (XRD), jeokimyasal (XRF/ICP-MS) ve mikromorfolojik (petrografi ve SEM-EDS) coklu
iklim kayitlari incelenmistir. Elde edilen sonuclara gore incelenen kalisler yari olgun, yumrulu, yogun mikritik
kalsit cimentolu olarak belirlenmis ve alfa kalis olarak siniflandiriimistir. Kuvars, plajiyoklas, K-feldspat, mika ve
kalsit orneklerin kil disi mineral icerikleri iken: kil fraksiyonunda simektit, illit, kaolinit, klorit ve karisik tabakall
klorit/smektit (?) bulunmustur. Paleosoller icin molekuler ayrisma oranlari yuksek yikanma (MAP 900-1000
mm), dusuk tuzluluk ve kalsifikasyon ve orta derecede ayrisma (CIA %61-66) gosterirken:; yuksek kalsifikasyon
ve dusUk ayrisma degerleri (%3-10) kalis drneklerini karakterize etmektedir. Karbonat fraksiyonunun durayli
izotop analizi, nemli iklim kosullarinda C3-bitki tdrlerinin, yari kurak iklim kosullarinda ise C4-bitki tUrlerinin
pbaskin oldugunu goéstermektedir. ESR tarihleme sonuclarina gore 223-628 bin yil arasina tarihlenen kalisler,
kUresel izotop egrileriile karsilastirldiginda MIS7c, MIS9e, MISTIc ve MIS 15c'de buzullar arasi sicak donemlerle
eslesmistir. Calisilan kalislerden alinan coklu iklim kayitlari, Orta Pleistosen'deki yarl kurak iklimlere karsilik
gelmistir. Bu calismadan elde edilen veriler, Karacadag volkanizmasinin gomuld topraklarinda bulunan
kalislerin Orta Brunhes Iklim Gegisi ile gelismis olabilecedini gostermistir. *Bu calisma 121Y540 numarali
arastirma projesi ile TUBITAK tarafindan finansal olarak desteklenmektedir.

Anahtar Kelimeler: : Paleosol, kalis, Orta Brunhes Iklim Gegcisi, mineraloji, Pleyistosen.

Abstract: The climatic transition that took place at ~430ka BP (MIS 13-11) with changing the Earth's orbital
configuration in the Pleistocene is called the Mid-Brunhes Climatic Transition (MBT) event in the literature.
While it is still being debated whether MBT is a global climatic event or not, the Quaternary caliche/calcrites
have been observed to develop in paleosols of the Mediterranean belt and especially in Anatolia. In this
study, an answer was sought to the question of whether the caliches formed in the buried soils of the
Karacadag volcanism, which widely outcrop in Diyarbakir (SE Turkiye), developed as a result of the Mid-
Brunhes Event. Methodologically, caliches were dated by ESR; mineralogical (XRD), geochemical (XRF/ICP-
MS) and micromorphological (petrography and SEM-EDS) multi-proxy climatic records of paleosol and
caliche samples were examined. According to the results obtained, the caliches examined were determined
as semi-mature, nodular, dense micritic calcite-cemented and classified as alpha caliche. While quartz,
plagioclase, K-feldspar, mica and calcite were the non-clay mineral contents of the samples: smectite, illite,
kaolinite, chlorite and mixed layered chlorite/smectite (?) were found in the clay fraction. While molecular
weathering ratios indicate high leaching (MAP 900-1000 mm), low salinity and calcification and moderate
rate of weathering (CIA 61-66%) for the paleosols; high calcification and low weathering values (3-10%)
characterize the caliche samples. The stable isotope analysis of the carbonate fraction show that C3- plant
species were dominant in humid climatic conditions and C4-plant species in semi-arid climatic conditions.
According to the ESR dating results, the caliches dated between 223 ka-628 ka match with the interglacial
warm periodsin the MIS7c, MIS9e, MISTIc and MIS 15¢c as compared with the global isotope curves. Multi-proxy
climatic records from the studied caliches corresponded to semi-arid climates in the Middle Pleistocene. In
thisregard, the records obtained showed that it would be possible for the caliches found in the buried soils of
Karacadag volcanism to have developed with the Mid-Brunhes Climate Transition. *This study is financially
supported by TUBITAK via research project of 121Y540.

Keywords: Paleosol, caliche, Mid-Brunhes Climatic Transition, mineralogy, Pleistocene.
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KiLLERIN ZENGINLESTIRILME PROSESi SONRASINDA SERAMIK ENDUSTRISINDE KULLANIMI

USAGE OF CLAYS IN CERAMIC INDUSTRY AFTER ENRICHMENT PROCESS

Elif UBAY', Mehmet Eren GUR? ismihan TOPALOGLU?,
Rahmi BASTOKLU*, Haldun LUTFULLAHOGLU®

TSeranit Seramik Fabrikasl, ARGE Merkezi, 26670, Eskisehir, Turkiye elif ubay@seranit.com.tr
2 Seranit Seramik Fabrikasi, ARGE Merkezi, 26670, Eskisehir, Turkiye mehmet.gur@seranit.com.tr
s Seranit Seramik Fabrikasl, ARGE Merkezi, 26670, Eskisehir, Turkiye ismihan.topaloglu@seranit.com.tr
“Tokluoglu Madencilik, 42930, Konya, Turkiye, tokluoglumadencilik@gmail.com
STokluoglu Madencilik, 42930, Konya, Turkiye, |haldun@gmail.com

Ozet: Dogada bulunan kil minerallerinin, fizikokimyasal ¢zelliklerinin tespit edilmesinden sonra saflastirilarak
ve islenerek kullanim alanlari gelistirilebilmektedir. Kil minerallerinin turu, kimyasal bilesimi ve orani bir kilin
kalitesini belirlemektedir. Bu sebeple, kKillerin yapilarinda bulunan safsizliklarin bir zenginlestirme islemi
ile temizlenmesi gerekmektedir. Bu calismada, Ulkemizde farkli kalitelerde bulunan bu dogal kaynaklarin
daha iyi degerlendirilmesi ve Ulke ekonomisine daha ¢ok katkisi olacak sekilde seramik karo Uretiminde
kullanilmasi amaclanmistir. Temin edilen kil numunelerine uygun saflastirma prosesleri (6gutme, cokturme,
eleme, manyetikten gecirme) uygulanmistir. Killerin zenginlestiriimesi islemi icin; kumlu yapidaki 2 Kil
numunesi ve kuvarsit numunesi farkli oranlarda harmanlanarak 4 farkli kil recetesi olusturulmustur. 1,5 saat,
3 saat ve 7 saat olmak Uzere Uc farkli 6gutme suresi ile farkl tane boyut degerlerinde denemeler yapilmistir.
Saflastirilan kil numunelerinin X-Isini Kirinim yéntemi ile hammadde icerigindeki elementlerin kantitatif
analizi yapilarak kimyasal icerikleri tespit edilmistir. SiO»> ve Al,Oz degerleri, kil minerali yapisindaki organik
maddeler ve safsizliklar incelenmistir. Zenginlestirme sonrasi Al,Os degerinde artma ve TiO,, SOz, MgO,
CaO bilesenlerinin oranlarinda da azalma olmasl beklenmistir. Bu bilesenlerinde yapida en az bulundugu
numune 7 saatlik 6gunme suresine sahip olan numunenin oldugu tespit edilmistir. Yapisinda %45 K 173,
% 40 K 251 ve %15 kuvarsit barindiran ECR983 kodlu numunenin SOs, P>Os, K;O, CaO, TiO, bilesenlerinin
yvapidan yuUksek oranda uzaklastirildigl, bunun yani sira, Al.Oz orani standart kil numunesine kiyasla ~%6,]
oraninda arttigr gorulmustur. Zenginlestirilen killerin harmanlama islemi sonrasinda seramik karo Uretimde
kullanilan angop recetesinde alternatif hammmadde olarak kullaniminin uygunlugu arastiriimistir. Bunun
yani sira, pisirim sonrasl angop icerisinde olusan fazlarin tespiti icin X-Isini Kirinim yontemi kullanilarak
malzemelerin kristallografik ozellikleri incelenmistir. Optik dilatometre cihazi ile killerin termal davranislari
incelenmistir. Zenginlestirilmis killerin kullanildigl angop recetelerinin 1sil genlesme analizi ile boyutsal
degisimlerinin sicakligin fonksiyonu olarak olcimuU gerceklestirilmistir. Yapilan calismalar sonucunda;
zenginlestirilen killerin harmanlama islemi sonrasinda seramik endustrisinde, angop recetesi icerisinde
alternatif hammadde olarak kullanimi uygun bulunmustur.

Anahtar Kelimeler: Kil mineralleri, Safsizlik, Angop, EndUstriyel mineraller, Seramik Uretimi, Zenginlestirme

Abstract: Natural clay minerals usage areas can be developed by purifying and processing. The quality of
clay is determined by its type, chemical composition, and minerals ratio. Therefore, the impurities in clays
need to be removed from the clays via enrichment processes. In this study, we aimed at making better use
of these natural resources, possessing different qualities in our country, and using them in the production of
ceramic tiles in a way that will contribute more to the country's economy. Appropriate purification processes
(grinding, precipitation, screening, magnetic separation) were applied to the obtained clay samples. For the
enrichment of clays; 4 different clay recipes were created by blending 2 sandy clay samples and quartzite
samples at different rates. Trials were made with three different grinding times, 1.5 hours, 3 hours and 7
hours, with different grain size values The chemical contents of the enriched clay samples were characterized
using X-Ray Diffraction method. SiO; and Al,O= values, organic substances and impurities in clay mineral
structure were investigated. An increase in Al,Os value and a decrease in the ratios of TiO,, SOz, MgO, and
CaO components were expected after enrichment. It was determined that the sample with the least amount
of these components in the structure was the sample with 7 hours of grinding time. It was found that the
SOs, P20s, KO, CaO, TiO, components of the ECR983 sample, which contains 45% K173, 40% K 251 and 15%
quartzite in its structure, were highly removed from the structure; intercalarily, it was observed that the Al,Os
ratio increased by ~6.1% compared to the standard clay sample.ln addition, the crystallographic properties of
the materials were investigated by using X-Ray Diffraction method to detect the phases formed in engobe
recipes after firing. The thermal behaviour of the clays was investigated using an optical dilatometer. The
thermal expansion analysis of engobe recipes using the enriched clays and the measurement of dimensional
changes as a function of temperature were carried out. In conclusion, the enriched clays are considered
highly promising materials for use in engobe recipes in the ceramic industry.

Keywords: Clay minerals, Impurity, Angop, Industrial Minerals, Ceramic production, Enrichment
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TEKMAN (ERZURUM-TURKIYE) CiVARINDAKI KiL MiNERALLERININ LITYUM POTANSIYELI
LITHIUM POTENTIAL OF CLAY MINERALS AROUND TEKMAN (ERZURUM-TURKIYE)

Kiymet DENiZ YAGCIOGLU', Yusuf Kagan KADIOGLU?

' Ankara Universitesi, MUhendislik FakUltesi, Jeoloji MUhendisligi Bolumu ve Yerbilimleri Uygulama ve
Arastirma Merkezi (YEBIM), 06830, Golbasl/Ankara, kdeniz@eng.ankara.edu.tr
2 Ankara Universitesi, MUhendislik Fakultesi, Jeoloji MUhendisligi Bolumu ve Yerbilimleri Uygulama ve
Arastirma Merkezi (YEBIM), kadi@ankara.edu.tr

Ozet: Artan enerji ihtiyacini karsilamak icin hammaddeye olan ihtiyac her gecen gun artmaktadir. Enerji
sektérundeki en 6nemli hammaddelerden birisi lityum (Li) elementidir. Li elementi ozellikle gdl sularinda
cozUnmus olarak veya minerallerin bunyesinde zenginlesebilmektedir. Cozelti veya katinin icerisinde
zenginlesmesi pegmatitik, hidrotermal ve Tuz Golleri olmak Uzere Ug farkli sekilde gerceklesmektedir. Mika,
kil, fosfat, karbonat ve turmalin minerallerinin icerisinde bulunabilmektedir. Artan Li ihtiyacini karsilamak
icin farkli olusum tiplerinde zenginlesme gosteren alanlarin belirlenmesi ve Li potansiyelinin ortaya
konulmasi oldukca dnem arz etmektedir. Bu hedefle bu ¢alismada Tekman (Erzurum) civarinda bulunan
kil minerallerinin lityum varhginin ve miktarinin tespit edilmesi ayrica lityum icerigi acisindan ekonomik
potansiyelinin ortaya konulmasi amaclanmaktadir. Calisma alani Erzurum’a 78 km mesafede bulunan
Tekman civarini kapsamaktadir. Bu kapsamda Tekman civarindaki kil minerallerinden alinan orneklerinin
X-Isinlari Difraktometresi (XRD), X-Isinlari Fluoresans Spektrometresi (XRF) ve Lazer Etkilesimli Plazma
Spektrometresi (LIBS) analizleri yapilmistir. Calisma alaninda temelde metamorfikler, ofiyolitler, granitik
ve volkanik kayalar yer almaktadir. Calisma alanindaki kil mineralleri Miyosen yasl birimlerin icerisinde yer
almaktadir.inceleme alanindaki kil minerallericogunlukla montmorillonit bilesimindedir. Yapilan incelemeler
sonucunda Tekman gevresindeki kil minerallerinin lityum iceriklerinin 3000-3500 ppm (agirlikca % 0.30-0.35)
arasinda oldugu belirlenmistir. Tekman civarindaki golsel havzada cokelmis olan kil minerallerinin Liicerikleri
temelde bulunan granitik ve volkanik kayalarin ayrismasi ve golsel havzaya go¢ etmesi ile olusmus olabilir.

Anahtar Kelimeler: Lityum, kil mineralleri, LIBS, Erzurum, TUrkiye

Abstract: Inordertosupplytheincreasing energyrequirement, therequirementforraw materialsisincreasing
day by day. One of the most important raw materials in the energy sector is the lithium (Li) element. Li can
be enriched especially as dissolved in lake waters or within the minerals. The enrichment within the solution
or solid actualize in three different ways: pegmatitic, hydrothermal and Salt Lakes. Li can be found in mica,
clay, phosphate, carbonate and tourmaline minerals. In order to supplu the increasing Li requirement, it is
very important to determine the enriched areas in different formation types and to reveal the Li potential. In
this study, it is aimed to determine the presence and amount of lithium in clay minerals around in Tekman
(Erzurum) and to reveal their economic potential in terms of lithium content. The study area covers the
Tekman area, which is 78 km away from Erzurum. For these purposes, X-Ray Diffractometry (XRD), X-Ray
Fluorescence Spectroscopy (XRF) and Laser Induced Breakdown Spectroscopy (LIBS) analyzes of the samples,
which were taken from the clay minerals around Tekman, were performed. The study area mainly consists of
metamorphics, ophioclites, granitic and volcanic rocks. The clay minerals are found in Miocene aged units in
the study area. The clay minerals of the study area are mostly montmorillonite in composition. As a result of
the investigations, it was determined that the lithium content of the clay minerals around Tekman area was
between 3000-3500 ppm (0.30-0.35 wt. %). The Li contents of clay minerals deposited in the lacustrine basin
around Tekman may have been formed by the decomposition of the basement granitic and volcanic rocks
and their migration to the lacustrine basin.

Keywords: Lithium, clay minerals, LIBS, Erzurum, Turkiye
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KARAYAZI (ERZURUM-TURKIYE) CiVARINDAKI KiL MiNERALLERINDEN LiTYUM ZENGINLESTIRMESi

LITHIUM ENHANCEMENT FROM CLAY MINERALS AROUND KARAYAZI (ERZURUM-TURKIYE)

Yusuf Kagan KADIOGLU', Gaye Ozgiir CGAKAL? Kiymet DENiZ YAGCIOGLU?, Rufiyet GUVEN?

' Ankara Universitesi, MUhendislik Fakultesi, Jeoloji Muhendisligi Bolumu ve Yerbilimleri Uygulama ve
Arastirma Merkezi (YEBIM), 06830, Golbasi/Ankara, kadi@ankara.edu.tr
2 Ankara Universitesi, NUkleer Bilimler EnstitUsu, 06100, Cankaya/Ankara, gcakal@ankara.edu.tr
* Ankara Universitesi, MUhendislik Fakultesi, Jeoloji MUhendisligi Bolimu ve Yerbilimleri Uygulama ve
Arastirma Merkezi (YEBIM), kdeniz@eng.ankara.edu.tr

Ozet: Lityum (Li) icerigi ekonomik olan yataklanin bulunmasi kadar bu kaynaklardan Li kazanimi,
zenginlestirilmesi ve son Urun haline donusturulebilmesi artan enerjiihtiyacini karsilamak icin hammaddeye
duyulan ihtiyac kadar énem arz etmektedir. Li tuzlu su goéllerinde ¢ozelti icerisinde ¢cozUnmus olarak ve
genellikle silikat minerallerinin yani sira karbonat, fosfat gibi minerallerin blnyesinde kati fazin icerisinde
bulunabilmektedir. Likazanimidunya genelinde dustUk maliyetli olmasi nedeniyle cogunlukla tuzlu gollerden
alinan cozeltilerden yapilmaktadir. Ozellikle kil mineralleri, mika mineralleri gibi silikat minerallerinin
kristal yapisinda bulunan Li'un zenginlestirilmesi oldukga zor ve yuksek maliyetlidir. Buna ragmen Li'un
nadir bulunan bir element olmasi ve hammaddeye olan ihtiyacin fazla olmasi nedeniyle minerallerin
bunyesindeki Li zenginlestirilerek Uretim vyapilmaktadir. Bu calismada Karayazi (Erzurum) civarinda
bulunan kil minerallerinde bulunan lityumun zenginlestirilmesi ve ekonomiye kazanimi hedeflenmistir.
Calisma Erzurum'a 121 km uzaklhkta bulunan Karayazi civarindaki kil minerallerinde gerceklestirilmistir. Bu
kapsamda Karayazi civarindaki kil minerallerinden éncelikle Li zenginlestirilmesi yapilmistir. Zenginlestirme
isleminde kil mineralleri dncelikle kirectasi ve jips ile yuksek sicaklikta (900°C) kalsine edilmis, sonra su ile li¢
islemi uygulanmis ve olusan ¢ozeltide art arda gerceklesen cokturmeler sonrasinda Li>CO= elde edilmistir.
Zenginlestirme éncesindeki kil minerallerinin ve sonrasinda elde edilen Li>COz bilesiginin hem tanimlama
hem de kimyasal bilesiminin ortaya konulmasi icin X-Isinlari Difraktometresi (XRD), X-Isinlari Fluoresans
Spektrometresi (XRF) ve Lazer Etkilesimli Plazma Spektrometresi (LIBS) analizleri yapilmistir. Yapilan
zenginlestirme sonucunda Karayazi gevresindeki kil minerallerinden elde edilen Lio,COs'in lityum iceriklerinin
9220-39830 ppm (agdirlikca %092-398) arasinda oldugu belirlenmistir. Karayazi eski gol yataklarindaki kil
minerallerinden Li kazaniminin oldukga yuksek ve ekonomik oldugu belirlenmistir.

Anahtar Kelimeler: Lityum, kil mineralleri, LIBS, zenginlestirme, Erzurum

Abstract: The discovering of economic deposits with lithium (Li) content, as well as the obtaining of Li from
these sources, their enrichment and conversion into final products are as important as the requirement for
raw materials to supply the increasing energy requirement. The Li can be found dissolved in solution in brine
lakes and generally in the solid phase within the crystal shape of minerals such as carbbonate and phosphate,
as well as silicate minerals. The Li recovery is mostly made from solutions taken from salt lakes due to its
low cost worldwide. The enrichment of Li in the crystal structure of silicate minerals such as clay minerals
and mica minerals is very difficult and costly. However, since the Li is a rare element and the requirement
for raw materials is high, the production is made by enriching the Li from within the minerals. In this studly,
it is aimed to enrich the lithium found in the clay minerals around Karayazi (Erzurum) and to gain it to the
economy. The study was carried out in clay minerals in the vicinity of Karayazi, 121 km away from Erzurum.
For these purposes, firstly the Li enrichment was made from the clay minerals in the vicinity of Karayazi.
In the enrichment process, first of all, the clay minerals were calcined with limestone and gypsum at high
temperature (900°C), then leaching with water was applied and Li>COsz was obtained after successive
precipitations in the resulting solution. The X-Ray Diffractometry (XRD), X-Ray Fluorescence Spectrometer
(XRF) and Laser Induced Breakdown Spectroscopy (LIBS) analyzes were performed to determine both
the identification and chemical composition of the clay minerals before the enrichment and the Li,COs
compound obtained after the enrichment. As a result of the enrichment, the lithium content of Li,COs
obtained from the clay minerals around Karayazi was determined to be between 9220-39830 ppm (0.92-
398 wt. %). It was determined that the Li recovery from clay minerals around Karayazi ancient lake deposits
are quite high and economic.

Keywords: Lithium, clay minerals, LIBS, enhancement, Erzurum
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IR VE RAMAN SPEKTROSKOPILERI iLE KiL-ORGANIK ETKILESMELERINiIN iNCELENMESi
INVESTIGATIONS OF CLAY-ORGANIC INTERACTIONS BY FTIR AND RAMAN SPECTROSCOPY
Sevim AKYUZ
Istanbul KOltar Universitesi, Fen-Edebiyat Fakultesi, Fizik Bolumu, 34157, istanbul, s.akyuz@iku.edu.tr

Ozet: Kirmizi-alt (Infrared; IR) ve Raman spektroskopileri ile molekdllerin titresim frekanslari saptanir. Bu
frekanslar molekuler etkilesmelere bagh olarak degisecedi icin, kil-organik etkilesmelerinde 6nem tasiyan
molekul ici ve molekuller arasi etkilesmeler bu spektroskopi teknikleri ile saptanir. Killer bircok organik
bilesikle etkileserek degisen ozelliklerde ve kararlilikta kompleksler olusturur. Kil-organik etkilesimler doga
ve endustri icin buyUk 6nem tasimaktadir. Cok cesitli organik molekullerin, sisebilen killerin ara katman
bolgeleri arasina girerek interkalasyon bilesikleri olusturabilecegi lyi bilinmektedir. Son zamanlarda dogal
killerin ve kil minerallerinin ila¢ salimini module etmede etkili oldugu bulunmus ve killer ilag taslyicilar
olarak onem kazanmistir. Organik bir molekulun kil ylzeyinde adsorpsiyonu veya interkalasyonu, hem kilin
hem de organik molekulun titresim spektrumlarinda degisikliklere yol acar. Bir ilac molekultdnun kil matrisi
ile etkilesim mekanizmasini belirlemek icin, sogurulan molekuldn ve kil matrisinin titresim dalga sayilar,
koordinasyon etkileri dikkate alinarak dikkatlice arastiriimalidir. Bu konusmada ozellikle anti kanser ozellikleri
bilinen bazi ilag molekullerin montmorillonit tarafindan sogurulmasi ve etkilesmesinin  FTIR ve Raman
spektroskopik yontemler ile incelenmesi anlatilacaktir.

Anahtar Kelimeler: Adsorpsiyon, FTIR ve Raman spektroskopisi, montmorillonit,

Abstract: Vibration frequencies of molecules are determined by infrared (IR) and Raman spectroscopy. Since
molecular vibrational frequencies change depending on molecular interactions, intra- and inter-molecular
interactions are determined with these spectroscopy techniques, which has importance for clay-organic
interactions. Clays interact with many organic compounds and form complexes with varying properties and
stability. Clay-organic interactions are of great importance for nature and industry. It is well known that a wide
variety of organic molecules can intercalate between the interlayer regions of expandable clays. Recently,
naturally occurring clays and clay minerals are found to be effective in modulating the drug release, and clays
gain importance as drug carriers. The adsorption of an organic molecule on a clay surface, or formation of
intercalates, gives rise to changes in the vibrational spectra of the interacting species. In order to determine
the interaction mechanism of a drug molecule by the clay matrix, the vibrational wavenumlbers of adsorbed
molecule and clay matrix should be carefully investigated by taking into account the coordination effects.
In this talk the investigation of interaction of some drug molecules, particularly anticancer agents, with
montmorillonite by vibrational spectroscopy will be presented.

Keywords: Adsorption, FTIR and Raman spectroscopy, montmorillonite
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TULIN AYTA'NIN SERAMIK YASAMINDAN
TULIN AYTA'S LIFE WITH CERAMIC

Tilin AYTA
avtasan@hotmail.com

Ozet: Prof. Dr. TUlin AYTA ylksek dgrenimi Istanbul Devlet Glzel Sanatlar Akademisi'nde (1.D.C.S.A) bitirdi
(1965). Bruksel “Académie Royal des Arts Visuels et d'Architecture” ve Paris “Ecole Nationale Supérieure des
Arts Appliguées et des Métiers d'Arts"da uzmanlhk dgrenimini tamamladi (1968-1972). Daha sonra I.D.G.S.Ada
asistan, yardimci dogent, dogcent; Mimar Sinan Universitesinde profesdr (1986); Edirne, Trakya Universitesi (T.U)
Guzel Sanatlar BolumuU kurucu baskani ve Meslek Yiksek Okulu (MYQO) Teknik Bolumler Baskani (18 Bolum)
oldu (1986-1996). Seramik Bolumu onlisans ogrencilerine verdigi derslerde seramik endustrisine uygulama
elemanlarinin yetistirilmesini amacladi. Bir egitimci olarak sanatsal tasarim oJgretiminde seramik malzeme
bilgisi, seramik kimyasi ve pisirim faktorlerinin etkilerine dncelik verdi. Seramik sanayine yonelik tasarimlarin,
seri Uretim gereklerine uygunlugunu dnemsedi. Ayrica, Arkeolojik calismalarda seramik kaynakli buluntularin
degerlendirilmesi icin daima meslekten gelen seramikgilerin de calistirlmalarini destekledi. Bu nedenle
Arkeometri ile ilgilendi. Degerlendirme calismalarina katildi. istanbul Tekfur Sarayr seramik firin kazilarinda
gozlemci olarak bulundu. Egitim hayatinda hedefledigi editim planlarina gore, calismalari dzellikle seramik
sirlari, cesitlidekor yontemleriile seri Uretim dekorasyon tekniklerive meslek terminolojisi Uzerinde yogunlasti.
Bu amacla da uzmanlik calismasini “Toprak Sanatlarinda Dekoratif Uygulama Yontemleri” olarak belirledi.
Ayrica, yaklasik 1000 maddeden olusan “Toprak Sanatlarinda Teknik Terimler” konulu ingilizce, Fransizca,
Almanca karsilikli, TUrkce aciklamal bir sézIUk hazirladl. Seri Uretime yonelik, ézellikle dUstk maliyetli sirlar
ile artistik sir calismalari yapti. Sanatcl kimligi ile de 1972'de kurdugdu kisisel atélyesinde ézgun eserler Uretti,
kisisel sergiler actl, grup sergilerine katildi. i¢ ve dis mekanlar icin mimari panolar ile ¢esitli kaplama elemanlari
Uretti. Bilimsel ve sanatsal kongre ve sempozyumlara katildi.

Anahtar Kelimeler: Seramik, egitim, sanat, Kil, Uretim

Abstract: Prof Dr. Tulin Ayta attained her degree from Istanbul State Academy of Fine Arts. In 1968, she
went to Europe to pursue her doctoral studies. She was a student at the Académie Royal des Arts Visuels et
d'Architecture in Brussels, and subsequently continued her studies at the Ecole Nationale Supérieure des
Arts Appliquées et des Métiers d'Arts in Paris. In 1986, she assumed a pivotal role as Dean of Fine Arts at Trakya
University. Her primary focus lay in nurturing the skillsof her students, ensuring they were equipped toembark
on careers within the ceramic industry. As an educator, she emphasized profound knowledge in ceramic
materials, chemistry, and firing techniques, striving to align designs with mass production requirements.
A vocal advocate for employing ceramists in archaeological excavations, she developed a keen interest in
Archaesometry, participating as an olbserver in clay excavations at Istanbul Tekfur Palace. Her academic
pursuits revolved around ceramic glazes, diverse decoration methods, mass production technigues, and
industrial terminology. Her dissertation paper, ‘Decorative Application Methods in Clay Arts,” underscored
her dedication to elevating the ceramic field. In addition, her book “Technical Terms in Clay Arts," presented
translations of 1000 terms in German, English, French, and Turkish. As an artist herself, she created original
art in her studio and exhibited her creations in solo and group exhibitions. Her works featured innovative,
cost-effective glazing techniques suitable for mass production. Additionally, she ventured into architectural
panel design. In parallel with her artistic endeavors, she actively participated in numerous scientific and
artistic symposiums.

Keywords: Ceramic, education, art, clay, production
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SERAMIK iLE BiR MUHENDISIN BULUSMASI
THE MEETING OF AN ENGINEER WITH CERAMICS

Nuran AY'?

_ ' BORTEK Bor Teknolojileri ve Mekatronik A.S., Eskisehir, TUrkiye,
2Eskisehir Teknik Universitesi MUhendislik Fakultesi, Malzeme Bilimi ve MUhendisligi Bolumu, Eskisehir,
Turkiye nay@eskisehiredu.tr

Ozet: Prof. Dr. Nuran Ay, Universite egitimini istanbul Teknik Universitesi, Maden FakuUltesi, Metalurji
MuUhendisligi'nde 1978 yilinda bitirdi. Ayni Universitede Metalurji (Malzeme) MUhendisligi alaninda 1979'da
YUksek MUhendis ve 1989'da Doktor unvanlarini aldi. 1980 yilinda Eskisehir Devlet Muhendislik Mimarlik
Akademisinde akademik hayati basladi. 1982 yilinda Eskisehir'deki yuksekogrenim kurumlari Anadolu
Universitesi adi altinda birlestirildi. Anadolu Universitesinde 1990-1995 Yardimci Dogent, 1995-2000 Dogent,
2000-2018 Profesor olarak goérev yapti. 18 Mayis 2018'den sonra Eskisehir Teknik Universitesinde Profesor
olarak calismalarina devam etti. 2021 yilinda emekli oldu, YOK ve Universitenin onayi ile 2023 Mart ayina
kadar sozlesmeli olarak calisti. Halen ayni bélumde yari zamanli 6gretim Gyesidir. Akademik hayatinda, kil ile
ilk calismasi “Kok tozlarinin biriketlenmesi” iledir ve seramik hammaddelerinin kullanildigi porselen, duvar
karosu, yer karasu, kiremit, mutfak seramikleri, seramik filtreler, seramik pigmentler, seramik sirlari, fritler ve
seramik atiklarin degerlendirilmesi konularinda calismalar vardir. 1996 yilindan sonra bir seramik malzeme
olan hekzagonal bor nitrur Uretimi ve onunla ilgili yeni calismalari mevcut olup patentler almistir. Cok sayida
lisansustu tez danismanliklari yapmis ve ulusal ve uluslararasi bilimsel dergilerde arastirrma makaleleri
yayinlamistir.

Anahtar Kelimeler: MUhendis, seramik, hekzagonal bor nitrtr

Abstract: Professor Nuran Ay received her Bachelor of Science degree in Metallurgical Engineering from
the Faculty of Mining at the Istanbul Technical University in 1978. She received her Master of Science degree
in Metallurgical (Materials) Engineering from the same university in 1979 and her PhD degree in 1989.
She started her academic career at the Eskisehir State Engineering and Architecture Academy in 1980. In
1982, the higher education institutions in Eskisehir were merged under the name of Anadolu University. At
Anadolu University, she served as an Assistant Professor from 1990 to 1995, Associate Professor from 1995 to
2000, and Professor from 2000 to 2018. After May 18, 2018, she continued her work as a Professor at Eskisehir
Technical University. She retired in 2021, but continued to work on a contract basis until March 2023 with the
approval of YOK (Council of Higher Education) and the University. She is currently a part-time lecturer in the
same department. In her academic career, her first work with clay was “Briquetting of coke dust” and she
has studies on porcelain, wall tiles, floor tiles, bricks, stonewares, ceramic filters, ceramic pigments, ceramic
glazes, fritters and evaluation of ceramic wastes. After 1996, she has been working on the production of
hexagonal boron nitride, a ceramic material, and has obtained patents. She has supervised a large number
of graduate theses and published research papers in national and international scientific journals.

Keywords: Engineer, ceramic, hexagonal boron nitride
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GEOTEKNiK MUHENDISININ KiL iLE YOGRULMASI
GEOTECHNICAL ENGINEER KNEADING WITH CLAY

Gulgiin YILMAZ

Eskisehir Teknik Universitesi Porsuk Meslek YUksekokulu, insaat Bolumu, Eskisehir, TUrkiye
gulgunyilmaz@eskisehiredu.tr

Ozet: Prof. Dr.GUlgun Yilmaz, Eskisehir Teknik Universitesi, Porsuk Meslek YUksek Okulu'nda Profesérdir. 1983
vilinda Anadolu Universitesi MUhendislik ve Mimarlik FakUltesinden mezun oldu ve Anadolu Universitesi, Fen
Bilimleri Enstitustnden Yuksek Lisans derecesini 1985 yilinda aldi. Ayni Universitede 1984 yilinda Arastirma
Gorevlisi oldu. 1994 yilinda Doktor Unvanini Osmangazi Universitesi Fen Bilimleri EnstitUstnden aldi. 1998
vilinda 5 Haziran-29 Adustos tarihleri arasinda International Language Academy, Cambridge/ENGLAND
ingilizce yaz okuluna katildi. Cok sayida lisansustlu tez danismanliklart yapmis; ulusal ve uluslararas
bilimsel dergilerde arastirma makaleleri yayinlamistir. Statik ve CozUmlU Problemler gibi ders notlari ve
kitabl bulunmaktadir. Calisma alanlari; Geoteknik laboratuvar analizleri, zemin davranis analizleri, cevresel
geoteknik, zemin ve sediment kontaminasyonlari, cam, beton ve seramik vb. gibi endUstriyel atiklar, sevlerin
stabilitesi, zemin ve temel muhendisliginde bilgisayar uygulamalari, yumusak kil zeminler Gzerinde yapilan
dolgu tasarimlari ve birlestiriimis plastik stabilite ve gerilme izleri cozUmleridir.

Anahtar Kelimeler: Ceoteknik MUhendisi, kil, atik, zemin ve temel

Abstract: Prof. Dr. GUlgun Yilmaz is currently professor in the Porsuk Vocational School, Eskisehir Technical
University, Eskisehir, Turkey. She graduated from Engineering and Architecture Faculty, Anadolu University
in 1983, and obtained her Master's degree from the Institute of Science, Anadolu University, Eskisehir, Turkey,
in 1985 and joined the teaching profession as a research assistant in 1984 at the Anadolu University. She
obtained her Ph.D. from the Institute of Science, Osmangazi University, Eskisehir, Turkey, in 1994 She has
attended as a student at the English Surmmer School, from 5 July to 29 August 1998, International Language
Academy, Cambridge/ ENGLAND. She has supervised a large number of graduate theses and published
research papers in national and international scientific journals. She has books and lecture notes such as
Static and Solved Mechanics Problems for Civil Engineers. Her research interests are geotechnical laboratory
analysis, soil behavior analysis, environmental geotechnics, soil and sediment contamination, industrial
wastes such as waste tire, waste glass, waste concrete, slope stability analysis, soil and foundation engineering
with computer applications, design of embankments founded on soft clays-unified plastic stability stress
path solution.

Keywords: Geotechnical Engineer, clay, waste, soil and foundation

134



6-9 Eyliil 2023 BiLDiRi ®ZETLERIi KiTABI BOOK OFABSTRACTS
6-9 September 2023

ZEHRA GOBANLI, “DUNDEN BUGUNE, TOPRAK iLE FISILDASMALAR"”

ZEHRA COBANLI, “THE PAST TO PRESENT, WHIBILIZERS WITH THE EARTH"”

Anadolu Universitesi, GSF, Seramik Bolumu, Eskisehir
zcobanli@gmail.com

Ozet: Cumbhuriyetimizin 100. yildénimunde Cagdas Turk seramiginin énemli asamalar kaydettigi
gorulmektedir. Seramik Endustrisinin ve Seramik Egitiminin ayni paralelde gelismesi ve yayginlasmasi,
Sanat seramiginin gelismesine onemli katkilar saglamistir. Anadolu'da koklU bir gecmisi olan seramik
sanatl, Selcuk, Osmanli ve Cumhuriyet donemleri halinde suregelen tarihsel akisi ile ddnya seramik tarihi
icinde ayricalikli bir yer almistir. Zehra Cobanl da cumhuriyetimizin 100yilina sahit bir seramik sanatgis
ve egitimcisi olarak cagdas Turk seramik sanati ve seramik sanatl editiminde verdigi emeklerionun
icin yasam bicimi haline gelen sanat Uretimini ve bu alanda egitime katkl saglamak icin gayret ettigi
etkinlikler ile kilin yasamina actigi yolda Uretmeye devam etmektedir. Zehra Cobanli, 1981 yilinda Marmara
Universitesi, G.S.F.Seramik Bolumunu bitirdikten sonra Mimar Sinan Universitesi'nde Yuksek Lisans, vine
Marmara Universitesi'nde Sanatta Yeterlik yaptl. 1986-1989 yillari arasinda Avustralya'da yasadi. 1981 yilinda
basladidi Marmara Universitesindeki gorevine 1989 yilinda Eskisehir'de Anadolu Universitesinde 2013 yilina
kadar devam etti.Bu surecte Seramik Bolumu Baskanhgl,EnduUstrivel Sanatlar Yuksek okulu Mudurldgu
ve GUzel Sanatlar Fakultesi Dekanhdi gorevierinde buludu ve Yoksek Ogretim Kurulunda,Sanat Egitimi
Komisyonlarinda gorev yaptl. 1993-1994 villarinda Japon Manbusho Bursunu kazanarak Tokyo Guzel Sanatlar
ve MUzik Universitesi'nde bulundu.1996 yilinda Profesér oldu. 30'un Uzerinde kisisel sergi acti; 100'Un Uzerinde
ulusal ve uluslar arasl karma sergiye katildi.Ulusal ve uluslar arasi seramik ve tasarim yarismalarinda juri
Uyesi olarak gorev yaptl. Yurt disinda Art residency programlarina davetli sanatcl olarak davet edildi. Devlet
seramik yarismalarinda, Mino Seramik Yarismasinda ve Kore Bienal'inde cesitli oduller aldi. Pek cok ulusal
ve uluslar arasi etkinlik duzenledi. 2015 yilinda, Uluslar arasi Seramik Akademisi (IAC) Gyeligine secilmistir.
Merkezi Japonya'da bulunan Uluslararasi Seramik Sanat Egitimi ve Degisimi Derneginin (ISCCAEE) kurucu
Uyesi ve Baskan yardimcisl, Seramik Sanatl, Egitimi ve Degdisimi Derneginin (SSEDD)kurucusu ve baskanidir.
Yurtdisl ve yurticinde cesitli Resmi ve Ozel Koleksiyonlarda,muzelerde eserleri bulunmaktadir. 2013 yilindan
bu yana sanat calismalarina Eskisehir'de Zehra Cobanli Sanat Merkezinde devam etmektedir.

Anahtar Kelimeler: Seramik, seramik egitimi kil, sanat,dretim

Abstract: Abstract; It is seen that Contemporary Turkish ceramics made important progress on the 100th
anniversary of our Republic. The parallel development and dissemination of the Ceramic Industry and
Ceramic Education has made significant contributions to the development of art ceramics. Ceramic art,
which has a deep-rooted history in Anatolia, has taken a privileged place in the world ceramic history with
its ongoing historical flow in the Seljuk, Ottoman and Republican periods. Zehra Cobanli, as a ceramic artist
and educator who witnessed the 100th anniversary of our republic, continues to produce on the path that
clay opened to her life with her efforts in contemporary Turkish ceramic art and ceramic art education, the
production of art that has become a lifestyle for her, and the activities she strives to contribute to education
in this field. Zehra Cobanli, after graduating from Marmara University, G.S.F. Ceramics Department in 1981,
did her Master's Degree at Mimar Sinan University and Proficiency in Art at Marmara University. He lived
in Australia from 1986 to 1989. He started his duty at Marmara University in 1981 and continued at Anadolu
University in Eskisehir in 1989 until 2013. In this process, he served as the Head of the Ceramics Department,
the Director of the School of Industrial Arts and the Dean of the Faculty of Fine Arts, and served in the
Higher Education Council, Art Education Commissions. In 1993-1994, he won the Japanese Manbusho
Scholarship and attended Tokyo Fine Arts and Music University. He became a Professor in 1996. He opened
more than 30 personal exhibitions; He participated in more than 100 national and international group
exhibitions. He served as a jury member in national and international ceramic and design competitions.
He was invited to Art residency programs abroad as an invited artist. He received various awards in state
ceramics competitions, Mino Ceramics Competition and Korean Biennial. He organized many national and
international events. In 2015, he was elected as a member of the International Academy of Ceramics (IAC).
He is the founding memier and vice-president of the International Ceramic Art Education and Exchange
Association (ISCCAEE), headquartered in Japan, and the founder and president of the Ceramic Art, Education
and Exchange Association (SSEDD). His works are in various Official and Private Collections, museums in the
country and abroad. She has been continuing her art works at Zehra Cobanli Art Center in Eskisehir since
2013..

Keywords: Ceramic, ceramic education clay,art,production
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YALITIM MALZEMESi OLARAK KALSIiYUM SiLIKAT MiNERALLERiINIiN SENTEZiINDE REAKSIYON
SURESININ YAPISAL OZELLIKLERiI UZERINE ETKIiSi

EFFECT OF REACTION TIME ON STRUCTURAL PROPERTIES IN SYNTHESIS OF CALCIUM SILICATE
MINERALS AS INSULATION MATERIAL BY HYDROTHERMAL METHOD

F. Suna BALCI', 'GulceACIL

'Gazi Universitesi, Kimya MUhendisligi Bolumu, Ankara/TURKIYE, sunabalci@gaziedu.tr

Ozet: Ucus ve kaza bilgileri kara kutu olarak adlandirilan FDR'lerde (ucus veri kaydedicisi) bulunan
CSMU (carpismadan kurtulabilir bellek birimi) kartlarda saklanir. Kartlar, darbe dayanimi saglayacak dis
metal kabuk ve olasi yakit yangini sicakliginda (1100°C) termal yalitim saglayacak mikrogozenekli silikayla
cevrelenmektedir. Yapisinda OH barindiran hidrat (C-S-H) ve anhidrat (C-S) formlarinda bulunan kalsiyum
silikatlar, inorganik yap! Ustunliguyle yangindan korunma islevinin yaninda hafifligi ve dusuk termal
iletkenligiyle isil yalitim gerektiren yerlerde etkin olmalari nedeniyle, FDR'lerde alternatif yatilim malzemesi
olarak kullanim icin umut vadetmektedir. Dogada bulunabilen kalsiyum silikat minerallerinin homojen
ozelliklere sahip olmamalari sentetik Uretim ihtiyacinin dogmasina sebep olmustur. Kalsiyum silikatlar
icerisinde yalitim malzemesi olarak en sik kullanilanlar, Ca/Si1,00 olan xonotlite ve bu yapinin 800°C ve
Gzerinde 1sil isleme tabi tutulmasiyla elde edilen wollastonite formudur. Bu ¢alismada Ca/Si orani 1,00'de
tutulup, 150°C sicaklikta farkl su/kati oranlarinda (10, 20) ve surelerde (4, 10, 15 saat) hidrotermal reaksiyonla
xonotlite ve wollastonite yapilar sentezlenmistir. TCA-DTG analizisonucu bu yapilaricin kalsinasyon sicakliklari
300 ve 800°C olarak belirlenmistir. XRD desenlerinde tim yapilarda yaklasik 26: 29°'de xonotlite yapisini
temsil eden pik (d = 0,304 nm) gozlemlenmistir. Reaksiyon suresi arttikca xonotlite ait pik siddetlerinde dusus
gorulurken, kristalinitelerde artis gerceklesmistir. Su/kati20 oldugunda ise xonotlite piklerinin kayboldugu
gorulmustur. Soz konusu malzemelerin FT-IR spektrumlarinda da xonotlite yapilar icin belirgin olan 870 cm'
dalga sayisindaki pikin siddetinde belirgin dUsusler gézlemlenmistir. Su/kati10 durumunda reaksiyon suresi
arttikca wollastonite yapinin olusmadigl, fakat bu oran 20 oldugunda FT-IR spektrumunda wollastonite
yaplyl temsil eden piklerin goruldugu belirlenmistir. Wollastonite yapilarin kati yogunluklari da (0,5 - 09 g/
cm?3) hedeflendigi gibi dodal wollastonite yapilardan (22,9 g/cm3) daha dustk bulunmustur.

Anahtar Kelimeler: Ucus kayit cihazi, Termal izolasyon, Kalsiyum silikat, Xonotlite, Wollastonite

Abstract: Flight and accident information is stored on cards in CSMU (Crash Survivable Memory Unit)
found in FDRs (Flight Data Recorders) called black boxes. The cards are surrounded by an outer metal
shell which will provide impact resistance and microporous silica which will provide thermal insulation
at possible fuel fire temperatures (1100°C). Calcium silicates, which exist in hydrate (C-S-H) and anhydrate
(C-S) forms containing OH in their structure, are promising for use as alternative insulation materials in
FDRs because they are effective in places where thermal insulation is required with their lightness and low
thermal conductivity, besides their fire protection function with their inorganic structure superiority. The
lack of homogeneous properties of calcium silicate minerals that can be found in nature has led to the
need for synthetic production. Among the calcium silicates, the most commonly used insulating materials
are xonotlite with Ca/Si1.00, and wollastonite form obtained by heat treatment of xonotlite at 800°C and
above. In this study, Ca/Si ratio was kept at 1.00, and xonotlite and wollastonite structures were synthesized by
hydrothermal reaction at 1500C temperature at different water/solid ratios (10, 20) and times (4, 10,15 hours).
As a result of TGA-DTG analysis, calcination temperatures for these structures were determined as 300 and
800°C. In the XRD patterns, a peak (d = 0.304 nm) representing the xonotlite structure was observed at
approximately 26:29° for all materials. As the reaction time increased, intensities of xonotlite peak decreased
while the crystallinity increased. It was observed that the xonotlite peaks disappeared when water/solid:20.
In the FT-IR spectra of the mentioned materials, significant decreases were observed in the intensity of the
peak at 870 cm wavenumbers, which is evidence for the xonotlite structures. In the case of water/solid:10, it
was determined that the wollastonite structure did not form as the reaction time increased, but when this
ratio was 20, peaks representing the wollastonite structure were observed in FT-IR spectra. Solid densities of
wollastonite structures (0.5-0.9 g/cm3) were also found to be lower than natural wollastonite structures (2.9
g/cm3) as targeted.

Keywords: Flight data recorders, Thermal insulation, Calcium silicate, Xonotlite, Wollastonite
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MODIFIYE EDILMi$ MEZOGOZENEKLI SILIKANIN NAPROKSEN SODYUM SALIM PERFORMANSININ
iNCELENMESi

INVESTIGATION OF NAPROXEN SODIUM RELEASE PERFORMANCE OF MODIFIED MESOPOROUS
SILICA

'Simeyra DEMET, 2Bilge ERDEM

'Eskim Kimya, Kalite Kontrol Birimi, Eskisehir, demetsumeyra@gmail.com
2 Eskisehir Teknik Universitesi, Fen Fakultesi, Kimya Bolumu, bmerdem@eskisehiredu.tr

Ozet: Mezogdzenekli silikalar (MS), partikil boyutu 2-50 nm araliginda olan ve kolaylikla sentezlenebilen
ya da farkli formlarda ticari olarak temin edilebilen kararli yapilardir. Biyouyumlu yapilari ve genis gdzenek
hacimleri gibi avantajlari ile, basta ilag tastyici sistemleri olmak Uzere bircok alanda adsorban olarak siklikla
tercih edilmektedirler. KontrollU ilag salim sistemleri, ilacin etki gosterecedi yaplya en kisa zamanda
ulastirilmasini ve asiri doz veya dusuk doz ilac verilmesini dnleyerek ilacin etkin bir bicimmde kontrollt olarak
salinmasini saglayan sistemlerdir. Bu calismada, oncelikle MS sentezlenmis, elde edilen silikaya iki asamali
modifikasyon islemi uygulanarak yuzeyi kimyasal olarak fonksiyonel hale getirilmistir. Fourier dontustmild
kizilotesi spektroskopisi, termogravimetrik analiz ve BET yUzey analizi yontemleri ile gerceklestirilen
karakterizasyon surecleri, sentezlerin basarisini desteklemistir. Elde edilen MS ve modifiye MS'nin, ilag etken
madde Naproksen sodyum (NS) yukleme ve kontrollU salim suUreclerindeki etkinligi incelenmistir. Salim
calismalari 37°C'de pH 12 ve pH 76 ortamlarinda yurutulmus, salim degerleri cesitli kinetik modellere
uygulanmistir. Modifikasyon ile ilac yUkleme kapasitesinin ve ilac salim miktarlarinin arttigr goézlenmistir. Her
iki silika yapisi icin de NS salim miktari pH 1,2'de oldukca yUksek olup, modifiye MS ile %95'in Uzerinde salim
miktarlarina ulasiimistir. pH 7,6'da ise salim miktari azalmakla birlikte daha kontrollU bir salim gerceklesmistir.

Anahtar Kelimeler: Mezogodzenekli silika, Modifikasyon, KontrollU ila¢ salimi, Naproksen sodyum

Abstract: Mesoporoussilicas (MS) are stable structures with particle sizes in the range of 2-50 nm and can be
easily synthesized or commercially available in different forms. With their advantages such as biocomypatible
structures and large pore volumes, they are frequently preferred as adsorbents in many areas, especially
drug carrier systems. Controlled drug release systems are systems that ensure that the drug is delivered to
the structure where it will act as soon as possible and that the drug is effectively controlled by preventing
overdose or low-dose drug release. In this study, firstly, MS was synthesized, and the surface was made
functional chemically by applying a two-stage modification process to the obtained silica. Characterization
processes performed with Fourier transform infrared spectroscopy, thermogravimetric analysis, and BET
surface analysis methods supported the success of the syntheses. The effectiveness of the obtained MS and
modified MS in the loading and controlled release processes of a drug active ingredient of Naproxen sodium
(NS) was investigated. Release studies were carried out at 37°C in pH 1.2 and pH 7.6 media, and release values
were applied to various kinetic models. It was observed that the drug loading capacity and drug release
amounts increased with the modification. The amount of NS release for both silica structures was quite high
at pH 1.2, and over 95% release rates were achieved with modified MS. At pH 7.6, however, a more controlled
release occurred, and the amount of release decreased.

Keywords: Mesoporous silica, Modification, Controlled drug release, Naproxen sodium
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