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Temiz Kémiir Teknolojileri: Ogiitiilebilirlikten CO, Tutmaya
Hazir Yanmaya Uzanan Disiplinlerarasi Bir Konu

Iskender Gokalp

Centre National de la Recherche Scientifique, Institut de Combustion, Aérothemique, Réactivite et
Environnement-ICARE, 45071 Orléans cedex 2, France (E-posta: gokalp@cnrs-orleans.fr)

Enerji teknolojileri, karmasik sosyo-teknik sistemlerin tipik bir 6rnegidir. Boylesi sistemler, bilim ve
teknikten ekonomi ve politikaya degin bir¢ok etkenden etkilenirler ve ¢evreyi oldugu kadar insanlarin
sosyo-ekonomik yasamlarini da etkilerler. Bu ¢ok boyutlu 6zellikleri dolayisiyla, enerji sistemleri tiim
karmagikliklar1 dikkate alinarak analiz edilmelidir ve Onerilen ¢oziimler ve stratejiler de ayni cok
boyutlulugu g6z oniinde bulundurmalidir. Enerji sistemlerini etkileyen bilimsel ve teknolojik etkenler
icin ¢oklu disiplinler ve ¢oklu uzmanlik yaklagimlari harekete gecirilmelidir. Bu yazi, séz konusu
karmasiklig1 ortaya koyabilmeyi ve gerekli uygun Bilimsel ve Teknolojik (B&T) yaklasimlari, komiire
dayal1 oksijenli yanma teknolojisini kullanarak 6rneklemeyi amaglamaktadir.

CO, tutmay1 kolaylastirmak i¢in, oksijenli yanma teknolojisi bir¢ok yerde gelistirilen gelecek vadeden
bir teknolojidir. ama ticari olarak kullanima gegmeden Once birgok zorlugun c¢oéziimlenmesi
gerekmektedir. Bir kritik konu, siire¢ i¢in gerekli oksijenin iiretiminin enerji ve parasal maliyetidir. Bu
zorlugu asabilmek icin, oksijenli yanmanin genel verimliligini artirmaya katki koyabilecek cesitli
disiplinler ve teknolojik bilgi harekete gecirilmelidir.

Ornegin, komiiriin 6giitiilebilirlik 6zellikleri dnemlidir. Ciinkii, bir taraftan, daha sert bir komiirii
ogiitebilmek icin daha fazla enerjiye ihtiya¢ vardir, diger taraftan da, komiiriin 6giitiilebilirligi komiir
pargaciklarinin boyutlarim1 ve de komiir pargalayicilarinin en uygun sekilde kullanilmasini etkiler.
Ayrica, komiir pargaciklarinin boyut dagilimi, kdmiiriin yanma ozelliklerini etkiler. Biitiin bunlar
komiiriin yanma verimliliginin komiiriin petrografisi, komiirlesme derecesi, icerigindeki madensel
maddelerin ¢esidi ve dagilimi ile ilgili oldugunu gostermektedir.

Piilverize komiiriin oksijenli yanma 0Ozelliklerini ayn1 zamanda, oksijen konsantrasyonu, yakicilarin
tasarimi, alev sekli ve geri donen baca gazi bilesimi de etkilemektedir. Dolayisiyla, oksijenli yanma
verimliligini iyilestirme ¢abalari, kimyasal kinetik, akigkanlar mekanigi, turbiilans, iki fazli akis ve 1s1
iletimi gibi alanlarda gii¢lii uzmanliklara ihtiya¢ duymaktadir.

Gilnlimiizde, tutulan CO,’nin akilli bir sekilde kullanimina yonelik bir ¢ok yaklagim vardir. Bunlardan
biri, mikro-yosun iiretimi ve bu biokiitlenin gesitli enerji amaglarina yonelik olarak kullanilmasidir.
Boylesi gelecek vadeden bir ¢6ziim, acikca gliclii bir biolojik ve biomiihendislik yeterliligi
gerektirmektedir.

Bu nedenlerle, komiire dayali santrallerde oksijenli yanma teknolojisinin uygun olarak gelistirilmesi,
jeoloji ve petrografiden, iki fazli reaktif akis yani yanma miihendisligi ve biomiihendislige dek uzanan

bilimsel disiplinlerin ve teknolojik bilgilerin katkisina ihtiya¢ duymaktadir.

Bu bildiri hem yiiksek egitim hem de aragtirma alanlarinda bu tiirden genis disiplinler arasi bir
kopriiniin nasil kurulabilecegine dair baz1 6n diisiinceleri sunmay1 amaglamaktadir.

Anahtar Soézciikler: komiir, komiir teknolojisi, Ogiitiilebilirlik, CO, tutulmasi, oksijenli yanma
teknolojisi
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Clean Coal Technologies: An Interdisciplinary Challenge
from Grindability to CO, Capture Ready Combustion
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Energy technologies are typical examples of complex systems. They are influenced by many factors
(from scientific to economic and political to name a few), and they influence the global socio-
economic life of humans and their societies as well the environment. As such, they should be analysed
with all their complexity and the proposed solutions or strategies should take into account this
multifaceted character of the energy systems. For the scientific and technological factors affecting the
energy systems, multidisciplinary and multi-expertise approaches should be mobilized.

The paper aims to demonstrate this complexity and to exemplify the needed appropriate S&T
approach by using the example of oxyfuel technologies applied to coal combustion.

In order to facilitate CO2 capture, oxyfuel combustion is a promising technology under development
and validation in many places. Many challenges have still to be resolved before this technology
becomes commercially viable. One critical issue is the energy and economic penalties introduced by
the oxygen production needed by the process. To circumvent this difficulty several disciplines and
technological knowledge should be mobilized in order to contribute to the global efficiency increase of
the oxyfuel coal combustion process.

For example, grinding properties of the coal are important since harder to grind lithotypes will require
a greater energy input. Grindability of the coal will affect the optimum utilisation of pulverizers and
also the pulverized coal particle sizes. On the other hand, coal particle size distribution influences
combustion properties. This shows how combustion efficiency is related to coal rank, petrography and
the distribution and type of minerals.

Pulverized coal combustion is also affected by the oxygen concentration, the burner configuration, the
flame shape, the composition of the recycled gases. Consequently, the combustion efficiency
improvement efforts need strong expertise in disciplines such as chemical kinetics, fluid mechanics,
turbulence, two phase flows and heat transfer.

Today there are several ideas on the intelligent use of the captured CO2, one of them being microalgae
culture and the use of this biomass for various energy purposes. Such a promising solution needs
obviously, among others, strong biological and bioengineering competences.

It appears therefore that the proper development and validation of oxyfuel technologies for coal
burning power plants may well need the contributions of scientific disciplines and technological
knowledge from geology and petrography to chemically reactive two phase flows and bioengineering.
The paper will present a preliminary model on how to bridge such wide disciplinary domains both in
high education and research.

Key Words: coal, coal technology, grindability, CO, capture, oxyfuel
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Ulkemiz Komiir Potansiyeli ve Enerji Eldesinde Kémiiriin Onemi

Berk Besbelli

Maden Tetkik ve Arama Genel Miidiirliigii, Enerji Dairesi Baskanligi, 06520 Balgat, Ankara
(E-posta: besberk@mta.gov.tr)

Komiir, kaynaklarmin yeterli potansiyele sahip olmasi ayrica diinya genelinde genis ve dengeli bir
yayilim gostermesi nedenleriyle 6nemli bir fosil yakit konumundadir. Diinya’da 2006 yilinda %4,5
artisla tiikketimi en ¢ok artan yakit 6zelligini de korumustur. Diinya toplam komiir rezervinin yaklasik
% 1 inin yer aldig1 iilkemizde, rezervimizin yaklasik %59 unu olusturan 1000—1500 kcal/kg 1s1l degere
sahip komiirler, cogunlukla elektrik enerjisi eldesi baglaminda termik santrallerde tiiketilmekte;
toplam iiretimimizin yaklagik %85 i bu amagla kullanilmaktadir.

Ulkemizdeki énemli kdmiir ¢ékelimleri iki farkli jeolojik zaman icerisinde ger¢eklesmistir. Bunlardan
biri olan Karbonifer doneminde —6zellikle Ge¢ Karbonifer bitiimlii komiir donemi olarak bilinir— tiim
diinyada oldugu gibi iilkemizin kuzeybatisinda da komiir ¢okelimine uygun paleocografik kosullar
olugmustur. Bu nedenle Karbonifer yasli kdmiirler sadece Zonguldak havzasi olarak bilinen ve
Eregli’den Kiire’ye kadar uzanan 200 km.lik bir kusakta ve yaklasik 7000 km?lik bir alana yayilmis
sekildedir.Bu donem diginda Jura yash rezervi ihmal edilebilir birkag kdmiir sahasi disarida
birakilacak olursa en yaygm komiir olusumlarinin Tersiyer yasl olduklar1 goriilmektedir. Bu dénem
komiirleri genellikle linyit olarak tanimlanmislardir.

2007 yili itibariyle toplam kurulu giicimiiz 40836 MW a ulasmis olup linyit tiiketen termik
santrallerimizin kurulu giicii 8386 MW. Ulkemiz elektrik iiretimi; % 47,3 dogal gaz, % 20,7 si komiir
ve % 18,2 si hidroelektrik olmak iizere baslica ii¢ kaynaktan elde edilmektedir. on yillarda kurulu giic
dogalgaz ¢evrimli termik santraller lehine hizla degismistir. Rezervleri belirlenen ve termik santral
kurulabilecek 6zellikte olan linyit sahalarimiz hizla devreye sokulmasi ve bilinenlere yeni iinitelerin
ilavesi ile kurulu glicimiiziin en az10.000 MW daha arttirilmast miimkiin goriilmektedir.

Ulkemizde 2005 yili verilerine gére 8.3 milyar ton linyit ve subbitiimlii kémiir, 1.3 milyar ton
tagkomiirii rezervi bulunmaktadir. Biiyiik bir boliimii ylizeyleyen komiirlerden baslayarak yiiriitiilen
arastirmalar sonucunda belirlenmis rezervlerimizde; yiizlek veren komiirlerin arastirilmis olmasi
nedeniyle daha sonraki yillarda 6nemli bir artis saglanamamistir. Bu nedenle arastirmalar geng
birimler tarafindan {izerlenmis yiizlek vermeyen olasi komiirlii birimlerin havza boyutunda
arastirilmasina kaydirilmistir.

Ulkemiz koémiir potansiyelinin belirlenmesi dogrultusunda; komiir aramalar1 konusunda bilgi
birikimine sahip kuruluglarin da katillminin saglandigi bir organizasyon igerisinde 2005 yilindan
itibaren yogun bir arama programi baglatilmistir. Koordinatorliigii MTA Genel Miidiirliigii tarafindan
yiiriitiilen bu proje kapsaminda baslicalari; Konya havzasi, Trakya havzasi, Afsin-Elbistan havzasi ve
Soma havzast ve olmak iizere Tiirkiye ¢apinda bir arama-arastirma programi baglatilmis, bu
caligmalarda 6nemli rezerv artiglar1 saglanmustir.

Anahtar Sézciikler: komiir, enerji, rezerv
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Coal Potential of Turkey and the Importance of Coal in Electricity Supply

Berk Besbelli

General Directorate of Mineral Research & Exploration, Energy Department,
Balgat, TR—06520 Ankara, Turkey (E-mail: besberk@mta.gov.tr)

Due to the accessibility and the availability of coal, the majority of the world’s country densely used
coal for electricity production in present. In our country, the coal utility is unavoidable for long term
energy demand. Turkey has 1% of Word coal reserve and it’s nearly 59% is below 1500 kcal/kg.
Nearly 85% of the annual coal production is consumed in thermal power plants having installed
capacity of 8386 MW.

The important coal depositions in Turkey were mainly formed in two different geologic times. The
Carboniferous aged coals are placed in the western Black sea Region along the belt of 200 km and
cover the area of 7000 km?* from Eregli to Kiire. If the Jurassic aged coal deposits can be neglected due
to its reserves and distributions, the most common coal deposits are Tertiary aged.

In 2007, the total installed capacity was 40836 MW. The electricity generation mainly obtained by
three sources and the share of sources are 47.3% natural gas, 20.7% coal and 18% hydro. The share of
natural gas in electricity generation has increased rapidly since the mid-1990s. However it is possible
to increase our installed capacity up to 10000 MW by using coal reserve determined by both previous
and recent investigations.

The coal research realized up to early 1990’s, mainly based on the investigation started from the out
crops, the majority of coal reserve— 8.3 billion tones lignite and sub-bituminous coal and 1.3 billion
tones bituminous coal— was determined. Since the majority of out crops were investigated additional
reserves were not founded by using conventional methods. Against the difficulties, the new research
was focused on the deposits underlined by younger sequences by using basin analysis studies
including multidisciplinary investigation methods.

In 2005, the new coal investigations were started all around the our country attending the all
organizations having experiences on coal investigation and as a result important reserve increases

were realized in Konya, Thrace, Afsin-Elbistan and Soma basins

Key Words: coal, energy, reserve
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Komiirlerimiz, Cevresel Sorunlar ve Komiirlerin Alternatif Kullanim Alanlar:

Selami Toprak

Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analiz ve Teknolojileri Dairesi,
06520 Balgat, Ankara (E-posta: selami@mta.gov.tr)

Dogal gaz ve likit enerji kaynaklar konusunda sikintilari bulunan iilkemiz, 1stnma konusunda 2008
yil1 sonlarinda, kendi biiyiik fosil yakit kaynaklarina, komiire donmek egilimi gostermistir. Genelde,
inorganik madde icerigi yiiksek, kalorisi diisiik komiirlerimizin kullanimi, son yillardaki fosil
yakitlarin ¢evresel kaygilar1 yiiziinden riskli hale gelmistir, ama ithal enerji hammaddelerinin
maliyetinin yiiksek olusu yine yerli kaynaklarimizi cazip kilmistir. Enerji yatirimlarimizin fosil
yakitlar agirlikli olmasi yiiziinden, kisa zamanda enerji politikalarimizda ¢ok biiyliik degisimler
olamayacag1 diigiiniilmektedir. Zaten 10 milyar tona yakin rezerv ve yillik 70 milyon tona yakin
komiir tiiketiminin oldugu iilkemizde kisa zamanda baska bir tercihin yapilabilmesini de zor
kilmaktadir.

Uluslar aras1 antlagsmalar ve zorunlu politikalar konvansiyonel fosil yakit kullanimimiza baskilar da
getirecektir. Ham petrol ve dogal gaz yataklarimizin kisitli olusu, ¢evresel baskilar s6z konusu
oldugunda, sadece kullanma sekline baskilar getirdigi halde, komiir igin bu durum mevcut
rezervlerimizin kullanilabilmesine de giicliikler getirebilecektir. AB enerji politikalarnin tarihgesine
bakildiginda iilkelerin yerli kaynaklarini kullanabilmeleri hep tercih edilmis ve desteklenmistir.
Madenciligin ve komiir yataklarinin sadece birkag iilkede yapildigi, niikleer enerjinin fazlaca yaygin
oldugu Avrupa’da Kyoto Protokoliiniin ¢ok ilerisinde hedefler gostermek bizim gibi iilkeler igin
riskler teskil edebilmektedir. Bu ylizden, hem en yaygin dogal enerji hammaddemiz olan
komiirlerimizi kullanmak, hem de cevresel sartlara uyabilmek kisa ve orta siirecte bizlerin hedefi
olmali, emisyonlarin kontrole alinmasi, temiz kdmiir teknolojileri ve yakma sistemleri ele almamiz
gereken sistemler olmalidir.

Komiirlerimiz ¢ogunlukla yakilarak elektrik ve 1s1 saglanmasinda, demir ¢elik iiretiminde
kullanilmaktadir. Konvansiyonel kullanimlar1 diginda, komiirler farkli sekillerde de kullanilabilmekte,
enerji dahil farkli maddeler iiretilebilmektedir. Komiirler bir c¢ok {ilkede, uygun tesislerde
gazlastirilmakta, sivi yakitlara doniistiiriilebilmektedir. Bunun yaninda komiirler daha verimli
kullanilarak gevresel sorunlari azaltilabilmektedir. Diisiik sicakliklarda oksijenle yakilarak daha fazla
enerji Uretilebilmeleri ve daha az emisyon yapmalar saglanabilmektedir. Yeraltindaki komiirler
yerinde yakilarak (okside edilerek) yeryiiziine emisyonu azaltilmis yakit hammaddesi (syngazlar)
olarak  ¢ikarilabilmekte ve sanayi’ye uygun enerji hammaddelerine ve maddelere
doniistiiriilebilmektedir. Ulkemizde bu sisteme uygun bir alanin olup olmadig1, gerekli parametrelere
uyup uymadigi, arastirilmaktadir.

Mevcut kdmiir yataklarimizin uzun yillar boyunca kullanilarak, enerji dar bogazlarindan bizleri
kurtarmaya yonelik planlamalarint yapmak zorunda oldugumuz gibi, ayn1 zamanda emisyonlarin ve
cevre Kkirliliklerinin azaltilmasi konusunda yeni teknolojileri en kisa zamanda uyarlamak ve bu
konularda yatirimlar yapmak zorundayiz. Bu teknolojilerin bir kismi kdmiirii temizleme, yakma
sistemini gelistirme, atiklar1 elden gecirme, bir kismi da emisyonlar1 tutma, yutaklara gdmme, mikro-
yosun ve bitkilerin emisyon alanlarinda arttirilarak etkilerin azaltilmasi gibi calismalardir. TKI ve
MTA gibi kamu kuruluglarimiz, bazi {iniversitelerimiz bu konularda atilimlar ve yatirimlar yapmak
egilimi gostermektedirler. Bu teknolojilere adapte olmak igin ¢erceve programlar1 veya benzeri
uluslararas1 ortak projelere katilarak deneyimler kazanmak gerekmektedir. Bu sayede, iilkemize
teknoloji transferleri yapabilmek, yerli dogal kaynaklarimizi ¢cagimiza uygun sekillerde kullanabilmek
ve enerji politikalarimizin diinyaya uyum saglamasina katkilar konulabilecektir.

Anahtar Sozciikler: enerji politikalarimiz, komiir kullanim alanlar1, kdmiirlerin yeraltinda yakilmasi
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Having difficulties with natural gas and liquid energy sources, our country has shown tendency to use
her only large fossil fuel resources, coals, for heating demand, at the end of 2008. Generally, using
coals with high inorganic material content and low calorific values, have been risky due to
environmental concerns of fossil fuels, but cost of imported energy raw materials have turned our
native sources attractive again. Since our energy investments are mostly engaged with fossil fuels, it is
thought that our energy policy will not take a change in a short duration. With approximate 10 billion
tons of reserve and 70 million tons of annual coal consumption, it seems to be very difficult to take
any steps to change the policies in a short time as well.

International agreements and forcing policies will put constrains over conventional usages of fossil
fuels. Due to the country’s lack of natural oil and gas reserves, though, constrains are to be
emphasized not only on usages, but also on utilization of our coal reserves in future, when
environment is taken into considerations. When looked up the European Union’s energy policies
through time, utilization of indigenous sources have always been preferred and supported. Showing
further targets from Kyoto protocols, with owning only few working mines and coal operations, but
vast usages of nuclear power in many countries, EU seems to put constrains on accession of new
members that have varying conditions as our country. For this reason, utilizing indigenous sources
with respecting to the environmental concerns at the same time by means of adopting new
technologies such as controlling emissions, clean coal technologies and better combustion systems
should be taken into considerations, to mitigate negative effects of the sources, and this way should be
our target, in future.

Our coals are mostly combusted to provide heat and electric, also used in iron-steel productions.
Besides conventional usages, coals can be used in different ways to produce various materials,
including energy. Coals in many countries are converted into gasses and liquid fuels, in proper
installations. In addition, coals are used more efficiently to alleviate environmental impacts. With low
temperature burning and excess of oxygen, larger amount of energy can be produced and lesser
environmental impacts can be obtained. Underground coals can be burnt (oxidized) in-situ to produce
lesser emission valued fuels (syngas) and can be converted into suitable industrial energy raw material
and substances. Whether or not, there is a suitable area to match the underground coal gasification
system and its required parameters.

We are compulsory to make plans to pass through any energy crisis, with using our indigenous coal
reserves, while adopting new technologies to decrease emissions and environmental impacts, and
make investments in this manner. Some of the technologies are related with coal cleaning, improving
burning systems, handling wastes, some with capturing emissions, storing them in suitable
environments, and increase of planting micro-algae and suitable trees in emission areas, to lessen their
impacts. Governmental establishments as TKI and MTA as well as some of our universities have
tendencies to make investments and movements in these areas. In order to adapt to such technologies,
it is advised to join framework programs or similar international joint projects. With this attempt, it
will be possible to make technology transfers, make proper use of our indigenous resources in our
times, and will have inputs to our energy policy to adapt to the world policies.

Key Words: our energy policy, coal usages, underground coal gasification, coal properties
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Eskisehir Havzasindaki Komiirlerin Kokenine iliskin Bir Degerlendirme
Ilker Sengiiler

Maden Tetkik ve Arama Genel Miidiirligii, Enerji Dairesi Baskanligi, 06520 Balgat, Ankara
(E-posta: ilker@mta.gov.tr)

Inceleme alaninin kuzeyinde Sakarya kitasi, giineyinde ise Anatolid-Torid blogu yer almaktadir. Bu
iki kitay1 birbirinden ayiran Intra-Pontid kenedi yaklasik olarak Boziiyiik-Eskisehir hattindan geger.
Bu kenet zonuna paralel olarak, kuzeybatida inegél ilgesi ile giineydoguda Sultanhani arasinda uzanan
yaklagik 400 km uzunlugunda, 10—20 km genisliginde, bazi arastirmacilar tarafindan sag yanal
dogrultu atim bileseni olan verev atimli, bazi arastirmacilar tarafindan ise sag yonlii dogrultu atimh
normal bilesenli olarak tanimlanan Eskisehir fay zonu yer alir. Tanimi1 nasil olursa olsun giiniimiizde
aktif olan bu fay, indnii ve Eskisehir havzalarinin olusmasinda onemli rol oynamistir. Yapilan
neotektonik aktivite c¢aligmalari Eskigehir faymin en az Pleyistosen’den bu yana aktif oldugunu,
sedimantolojik veriler de ge¢ Pliyosen’den daha geng oldugunu gdstermektedir.

Anatolid-Torid blogu iizerinde gelisen grabenlerde Erken—Orta Miyosen yasghi kdmiirlerin olustugu
bilinmektedir. Batt Anadolu’da ¢ok iyi bilinen Seyitomer kdmiir havzasi bu sistem igerisinde ve ayni
zaman araliginda olugmustur. Seyitomer havzasinin kuzeyinde linyitli ¢okellerin iizerinde yersel
uyumsuzlukla yer alan Ge¢ Miyosen—Erken Pliyosen yash ¢okeller de yer yer diisiik 1s1l degere sahip
linyit diizeyleri icermektedir. Kumtasi-silttagi-marn-kiregtasi ardalanmasindan olusan bu geng ¢okeller
¢ogu yerde asinmis ve komiirlii seviyeler yok olmustur. Komiirlerin korundugu, asinma etkisinden
uzak alanlarda ise Bat1 Anadolu’da ve giiney Marmara bdlgesinde bu kdmiirler yer yer kiiciik 6l¢ekte
isletilmektedir.

Eskisehir fayinin Inonii segmenti tarafindan kesilen Anatolid blogunun kuzey ucunda dar bir alanda
korunmus olan grabendeki Alt—Orta Miyosen c¢okelleri kompilasyon ¢aligmamizda m1, m2 ve m3
olarak ayirtlanmistir. Bursa-Eskisehir-Sivrihisar Neojen kompilasyonu projesi ¢ergevesinde
gergeklestirilen biitiinlestirme ile Ge¢ Miyosen—Erken Pliyosen yagh ¢okellerin altinda korunmus
olarak koémiirlii ¢okellerin bulunabilecegi ortaya konmustur. indnii Oklubali sahasinda ETI Maden
Isletmeleri Genel Miidiirliigii ruhsat sahasinda yapilan sondajda kesilen komiir, ana grabenleri
olusturan faylardan daha geng diisey atimli fay ve/veya faylar ile derine gémiilmiis ve saklanmis bir
alanda yer almaktadir.

Seyitomer havzasi benzeri komiirlerin kesildigi Indnii Oklubali sondajindaki ¢okeller, yukarida
anlatilmaya caligilan dar alanda korunmus linyitli Alt—Orta Miyosen yash istife karsilik gelmektedir.
Sondajda kesilen ¢okellerin fasiyes dzellikleri yaninda stratigrafik 6zellikleri de Seyitdmer havzasina
benzemektedir. Komiirlerin proximate ve ultimate analizlerinin, Eskisehir havzasinin bati-
giineybatisinda yer alan kdmiirler ile uyumlu olmasit da bu komiirlerin Seyitdémer havzasi komiirlerinin
muadili oldugu goriisiinii desteklemektedir.

Anahtar Sozciikler: Eskisehir havzasi, Eskigehir fay zonu, komiir
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The study area is located between Sakarya continent in the north and Anatolide-Toride block in the
south. Intra-Pontide suture, separating these two continents, approximately passes through Boziiytik-
Eskigehir line. Eskisehir fault zone showing a parallel trend to this line, which is about 400 km long
and 1020 km wide, extends from Inegdl district in the northwest to Sultanhani in the southeast. It is
described as an oblique fault with a right-lateral strike slip component by some researchers and as a
normal fault with a right-lateral strike slip component by some. Irrespective of its interpretation,
Eskisehir fault played a major role in the formation of Inonii and Eskisehir basins. Studies on
neotectonic activity indicate that Eskisehir fault has been active from Pleistocene at least, and
sedimentological data also show it is younger than late Pliocene.

It is known that Early—Middle Miocene coals were formed in grabens on Anatolide-Toride block.
Well-known Seyitomer coal basin in Western Anatolia occurred within this system and
contemporaneous with this. Late Miocene—Early Pliocene deposits, resting on lignite-bearing beds
with a local unconformity in N of Seyitomer basin, contain some low calorific value lignite levels.
These younger deposits, built from an intercalation of sandstone-siltstone-marl-limestone, mostly
eroded and coal levels disappeared. In the areas where coals were preserved and away from erosional
effect in Western Anatolia and southern Marmara region these coals has been mined at some places.

Lower-Middle Miocene deposits in the graben, preserved in a restricted area at the northern end of
Anatolide block, were cut by Indnii segment of Eskisehir fault and are differentiated as m1, m2 and
m3 in our preliminary study. By means of integrating it under the Project of Bursa-Eskisehir-Sivrihisar
Neogene it is revealed that coal-bearing deposits might have been preserved under Late
Miocene—Early Pliocene deposits. The coal, cut by drilling at Inénii Oklubali field licensed with ETI
Mine Works General Management, is found in an area buried to depth and protected by younger
vertical slip fault and/or faults than faults forming main grabens.

Resembling drilled coals of Seyitdmer basin, the deposits at the drilling of Inonii Oklubal1 correspond
to abovementioned Lower—Middle Miocene lignite-bearing deposits preserved in a restricted area.
Besides facies characteristics of drilled succession, stratigraphy is alike that of Seyitomer basin. That
proximate and ultimate analyses of coals are compatible to coals located in W—SW of Eskisehir basin
supports the view that these coals are equivalent of Seyitdmer basin coals.

Key Words: Eskisehir basin, Eskisehir fault zone, coal
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Can-Etili (Canakkale) Linyit Havzasinin Sedimantolojik
Ozellikleri ve Jeolojik Evrimi
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17020 Canakkale (E-posta: mbozcu@comu.edu.tr)

Bu ¢alisma, Biga Yarimadasi’nda, yaklasik KD—GB uzanimli, Can, Etili, Bayrami¢ ¢okiintii alani
iginde yer alir ve Can linyit havzasinin sedimantolojik 6zellikleri ve jeolojik evrimini kapsar.

Can linyit havzasi Oligosen yashh Can volkanitleri {izerinde uyumsuz olarak bulunur. Havza
volkanizma ve tektonizmanin ortak etkisiyle gelismis kaldera tipi bir ¢okiintii alanindan olugmaktadir.
Havzanin temelini olusturan volkanik kayalar, andezitik, dasitik ve bazaltik lav akintilar ile aglomera,
tiif ve bunlarin alterasyon {iriinleri olan silislesmis tiifler ile kaolinden olusur.

Can havzasinin linyit rezervi (muhtemel-goriiniir) yiiz milyon tonun iizerindedir ve ortalama komiir
damar kalinlig1 17 metredir. Havzadaki linyit iceren Can formasyonu, aliiviyal, fliiviyal, bataklik ve
golsel ortamlart gosteren alti litofasiyesten olusur. Bunlar: Alt volkanojenetik konglomera, kiltasi,
linyit, laminali organik kiltasi, tiif araseviyeli kumtasi-silttasi ve {ist volkanojenetik konglomeradir.
Havzadaki linyit diizeyi limnik olusumlu olup, sellenmis bataklik ve bataklik-g6l ortamimi isaret
etmektedir. Linyitli birimin (Can fm.) sedimantasyonu sirasinda havzada iliman ve subtropikal iklim
kosullar1 ile uyumlu bitkilerin (Egelhardia, Sapotaceae, Cyrillaceae) yiizde oranlarinda bolluk
gozlenmektedir.

Anahtar Sozciikler: Can havzasi, linyit, sedimantoloji, glsel ¢okeller
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Sedimentological Characterizations and Geological Evolution
of Can-Etili (Canakkale) Lignite Basin
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TR—-17020 Canakkale, Tiirkiye (E-mail: mbozcu@comu.edu.tr)

This study is located in Can, Etili, Bayrami¢ NE—SW extensional cratonic basin in Biga Peninsula and
includes the sedimentological characterizations and geological evolution of Can lignite basin.

The Can lignite basin is unconformably overlies the Oligocene Can volcanics. The basin can be
characterized as caldera depression area, developed by volcanic and tectonic activities. The basement
volcanic rocks are composed of andesitic, dasitic, basaltic lava flows, agglomerate, tuff and the
alteration materials of these which are silicified tuffs and kaolin.

In the Can basin, total reserves are 100 Mt and lignite seam with 17 m average thickness. The Can
Formation is composed of six litofacies including alluvial, fluvial, marsh and lacustrine environments.
These are lower-volcanogenetic conglomerate, claystone, lignite, laminated organic claystone,
sandstone-siltstone with intercalated tuff and upper-volcanogenetic conglomerate. The lignite
accumulated in lacustrine environment indicates inundated swamp and limno-telmatic conditions.
During the sedimantation of the lignite unite, the abundance of the plants (Egelhardia, Sapotaceae,
Cyrillaceae) are determined demonstrating warm and sub-tropical climate.

Key Words: Can basin, lignite, sedimentology, lacustrine sediments
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Can-Etili (Canakkale) Miyosen Komiirlerinin Karakterizasyonu

Giilbin Giirdal
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Biga yarimadasi, Can havzasi Miyosen komiirlerinin temel 6zellikleri kisa ve elementel analiz, XRD,
organik petrografi ve jeokimyasal yontemler kullanilarak arastirilmistir. Calisma kapsaminda, Can
havzasindan derlenen toplam 61 adet karot ve el 6rnegi degerlendirilmistir.

Incelenen Can havzasi kémiirleri, genis bir kiil degisim araligina sahip (% 2.46-41.19) olup olduk¢a
yiiksek kiikiirtli  (9%0.30-12.23) komiirlerdir. H/C ve O/C atomik oranlarmmin Van-Krevelen
diyagramindaki konumlari; komiirlerin hiimik komiirlere ait egri iizerinde bitiimli, linyit-bitiimlii
komiir gecisinde yer aldigim gostermektedir. Havza komiirleri, olgunluk (%0.38—0.56 Ro)
parametresine gore Linyit-Alt Bitiimlii C komiir smifinda yer alir. Orneklerde izlenen en yaygin
maseral grubu huminit (% 49-85) tir. Liptinit (% 2-14) ve inertinit (% 2—12) grubu maseraller
oldukca az oranlarda izlenmektedir. Maseral bilesenleri kullanilarak elde edilen petrografik indisler;
GI, TPI, GWI, VI yan logaritmik grafiklere izdisgiiriilerek TPI-GI ve GWI-VI diyagramlarinda
degerlendirilmis ve paleoortam yorumunda kullanilmigtir. XRD verilerine gore tim komiir
orneklerinde izlenen mineraller; kil grubu mineraller, kuvars, mika/illit, pirit, feldispat ve amorf
malzemedir.

Incelenen &rneklerde belirlenen major oksitler; SiO,, Al,Os, Fe,03;, MgO, CaO, Na,O, K,0, TiO,,
P,0s, MnO ve Cr,O; dir. SiO,, ALO; ve Fe,O3 disindaki major oksitlerin ortalama degerleri %1 in
altindadir. SiO,, Al,O; ve Fe,O; oksitlerde izlenen yiiksek konsantrasyon olasilikla kil, silis ve siilfiir-
stilfat minerallerinin komiirdeki derisimi ile ilgilidir. Kémiirdeki Sb, As, Ba, Be, B, Cd, Co, Cu, F, Pb,
Hg, Mo, Ni, Se, T, Th, Sn, V, U ve Zn iz elementleri olasi ¢gevresel hassasiyetlerinden dolayi igerik ve
koken agisindan degerlendirilmistir. Sonug olarak incelenen iz elementlerin konsantrasyonlart kabul
edilebilir sinir degerler i¢indedir. Sadece V ve As icerikleri bazi Orneklerde diinya komiir sinir
degerlerinin iizerinde degerler sunmaktadir. Komiirdeki iz elementlerin kdkenleri; element
konsantrasyonlari ile kiil ve kiikiirt degerleri arasindaki korelasyon iligkisi kullanilarak belirlenmistir.
Vanadyum disindaki diger tiim iz elementler inorganik kokenlidir.

Anahtar Sozciikler: Can komiirii, komiir kalitesi, komiir jeokimyasi
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The basic parameters of Miocene coals from Can Basin in Biga Peninsula have been studied using
proximate and ultimate analyses, XRD, organic petrography and geochemical analyses. A total of 61
coal samples taken from cores and open pit mine were evaluated.

The investigated Can coal samples have relatively high total sulfur (2.46—12.23 %) and a broad range
of ash contents (2.46-41.19 %). The atomic H/C and O/C ratios are calculated, all of the samples
plotted on Van-Krevelen diagram at the lignite sub-bituminous coal boundary. The coals in the Can
Basin are classified as lignite to sub-bituminous coal based on the maturity parameters (0.38—0.56 %
Ro). Huminite group macerals (49—85 %) are the most abundant maceral group, which is followed by
relatively low liptinite ( 2—14 %) and inertinite group (2—12 %). Using the maceral data, GI, TPI, GWI
and VI petrographic indices are determined and are plotted on semi-logarithmic diagram to study
depositional environment. Results of the XRD peaks show that the mineral matter of coal samples
consists of mainly kaolinite, illite, quartz, mica/illite, pyrite, feldspar and amorphous material.

Analyses of major oxides in coal samples, SiO,, Al,O;, Fe,03;, MgO, CaO, Na,0O, K,O, TiO,, P,0Os,
MnO and Cr,0;, indicate that all of the major oxides have a concentration of <1 % with the exception
of Si02, Al,O3 and Fe,0s. The high-concentrations of SiO,, Al,O; and Fe,O; are primarily controlled
by the abundance of clays, silicates and sulfur minerals. Antimony, As, Ba, Be, B, Cd, Co, Cu, F, Pb,
Hg, Mo, Ni, Se, T1, Th, Sn, V, U and Zn are the most critical trace elements because of environmental
and human health concerns. The origin and distributions of trace elements in coal are examined to
compare with the other coal deposits in the World. Results of the study show that the concentrations of
the toxic trace elements in Can coals are generally within the allowed hazardous risk range. However,
the V and As contents in some coal samples are higher than the world coal value. Elemental modes of
occurrence in coal are treated using correlation data with element concentration, ash and sulphur
contents. All the elements are inorganic affinities, excepting of V element.

Key Words: Can coal, coal quality, coal geochemistry
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Kozak Provensi (Dikili/izmir) Jeotermal Sahalarinin Potansiyeli
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Kozak Jeotermal provensi, Tiirkiye’nin en 6nemli jeotermal alani olan Bati Anadolu Grabenler
Bolgesinde yer alir. Sahanin tiimiinde caligmalar heniiz tamamlanmasa da ge¢mis yillarda bazi
boliimlerinde dnemli ¢alismalar gergeklestirilmistir. 25-92 °C sicakliga sahip bir ¢ok kaynagin yani
sira alterasyon zonlari, diigiik 6zdirencli zonlarda sahadaki jeotermal manifastasyonlarin basinda gelir.
Sahada jeotermal potansiyelden sinirli sayida konut ve sera isitmaciliginda ve balneolojik amacli
yararlanilmaktadir. Jeotermometre uygulamalarinda Kaynarca sahasinda 180-200 °C ve Dikili 1licas1
alaninda ise 110-160 °C arasinada rezervuar sicakligi hesaplanmasinin yani sira izotop ¢aligmalarinda
220-230 °C rezervuar sicaklig1 hesaplanmistir. Bu alanda daha ileri diizeyde yapilacak ¢aligmalarla
daha fazla alan ve sera isitmacili yapilabilecektir. MTA tarafindan yapilan sondajlarda 131 °C’nin
izerinde akigkan elde edilmis olup bu dzellikleri ile elektrik iiretim potansiyeline sahip alanda sera
1sitmaciligindan ileriye gidilememistir.

Anahtar Sézciikler: Kozak, Kaynarca (Dikili), jeotermal, elektrik iiretimi, sera 1sitmacigi
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The Kozak geothermal province is located in Western Anatolia Grabens District which is the most
important geothermal area of Turkey. Some segments of this area were studied in the previous years
but not all area. In this area there are many geothermal manifestations such as a lot of hot springs with
temperature range between 25-92 °C. The hot springs are distributed as if these surround Kozak
intrusive. Altered zones and low resistivity zone are other geothermal manifestations at the Area. The
reservoir temperatures of water discharging mainly from Kaynarca hot spring is estimated to be 180 to
200 °C and from Dikili spa is 110 to 160 °C. Besides, the temperature of the deep reservoir is assumed
to be 220 to 230 °C from isotope temperature. Some parts of area there are some primitive usage such
as district heating in the limited number of dwellings, balneological benefits and greenhouses heating.
Exploration for possibilities of utilization for electricity generation, to improve heating possibilities of
more dwellings and greenhouses at Kozak area. With the drillings realized last year by MTA up to 131
°C geohermal fluids which is suitable for electricity generations has been obtained from Kaynarca
segment of area. But this geothermal fluid is being used for greenhouses heating only.

Key Words: Kozak, Kaynarca (Dikili), electricity generation, greenhouses heating
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Giiney Ege ve Akdeniz Bolgesinde Diisiik Sicaklikl Jeotermal
Alanlarin Termal Turizm Amac¢h Kullanilmasi
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Giliney Ege ve Akdeniz Bolgesi’nde tipik anlamda jeotermal alan parametrelerinin basinda gelen ve
yaygin anlamda 1s1 kaynagi olarak yorumlanabilecek magmatik etkinlik gézlenmemektedir. Ancak
magmatik etkinligin neden oldugu 1s1 bosalimlarinin disinda ve uzaginda da 1s1 bosalimlarinin
olabilecegi bilinen genel bir dogrudur. Bunun &rnekleri, gerek diinyada gerekse de iilkemizde 6zellikle
de giiney Ege’de ve Akdenizde bilinmektedir. Hizla kalinlasan sedimanter havzalarda yer basinci
(geopressured) ile olusan jeotermal sistemler diisiik ve orta entalpili jeotermal alanlar
olusturabilmektedir.

Kusadasi, Bodrum, Dat¢a Dalaman, Kdycegiz ve Fethiye gibi turizmin 6nemli merkezlerini i¢ine alan
Ege ve Akdeniz Bolgelerinde jeolojik ozellikleri nedeniyle diisiik sicaklikli ve yer yer yiiksek
mineralizasyon igerigine sahip jeotermal akigkanin termal turizm amaglh kullanilmasi turizmin

Onemini, ekonomik boyutunu biiyiitecek ¢esitliligini artiracaktir.

Anahtar Sozciikler: Bodrum, Datca, karstlagma, geopressure jeotermal sahalar
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In South Eagean and Mediterranean districts, there is no magmatic efficiency as tipical heat source for
geothermal systems which is one and the most important parameter of the geothermal fields. But
general it is generally accepted that heat release can be also away from magmatic efficiency areas.
Some geothermal models are known both at the world and in Turkey especially in South Eagean and
Mediterranean districts. In thick sedimanter basin, geopressure can cause geothermal system with low
and middle enthalpy. In these areas some geothermal systems are controlled by geological structure
like geopressured geothermal systems, geothermal system with karst origin (because of deep
circulation of meteoric water due to karstification) Kusadasi, Bodrum, Dat¢ca Dalaman, Koycegiz and
Fethiye are very important touristic and historical places in South Eagean and Mediterranean Districts
of Turkey. Geothermal fluid with low and middle warm in these areas is very important for thermal
tourism, variation of tourism and economical.

Key Words: Bodrum, Datga, karstification, geopressure geothermal system
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Incelem alani, Pontid tektonik birliginin batisinda Orta Sakarya béliimiinde, Ankara’nin yaklasik 60
km giineybatisinda yeralir. Sahada yiizeyleyen en yaygin kaya birimleri granitler ve Neojen
cokelleridir. Granitik pliiton magmatik etkinligin baglangicini temsil eder ve K/Ar yas verilerine gore
69.1+2.7 (hornblendlerden 71.1£2.7) My’dir. Magmanin katilagmasi sirasinda, ozellikle konvektif
soguma siireci boyunca magma odasinda farkli yogunluga ve sicakliga sahip konveksiyon hiicreleri de
meydana gelmektedir. Termeogravitasyonel diffiizyon yoluyla meydana gelen ayrimlanma, magma
odasinda yogunlugu, bilesimi ve sicakligi farkli iki zon meydana getirir ve bu iki zon kendi i¢inde
konveksiyon akimlari olusturarak katilasir. Bu soguma modeline gore mafik ve felsik kayagclar birlikte
goriilmektedir. Inceleme alaninda gozlemlendigi gibi ¢ift diffiizif konvektif mekanizmasia sahip
magma odasinda asil intriizif kiitleyle birlikte beslendigi kesimin farkliligini yansitan apofizler ve
damar kayaclar1 gdzlenecektir. Inceleme alaninda granitler icinde gériilen andezitler gerek bu soguma
modeli gerekse de kristal-sivi fraksiyonlagmasi, sivi karigsmazligi, magma karismasi gibi siireglerle
bagli oldugu soylenebilir. Caglayik sahasinda da granitler igerisinde apofiz-dayk dinamigi ile
yerlesmis andezitler, granitlerle benzer yaslara sahiptirler. Baz1 granit-bazik kaya¢ gecislerinde
dereceli gecisleri gozlenirken bazi segmentlerde de sivi karismazligi nedeniyle keskin gecisler olarak
gozlenir. Bu keskin gecisler zaman zaman bir kirik gibi davranarak akigkan i¢in tasiyici karaktere
sahip olabilmektedir. Asil bosalimin hemen batisinda sizintt seklinde gozlenen kaynaklar,
granitoyidlerin icinde gozlenen bazik kayaclar ile granitoyidlerin dokanaklarindan bosalim
yapmaktadir.

Yerkabugundaki mevcut 1s1 enerjisinin en onemli bilesenlerinden birisi de kabuktaki radyoaktif
elementlerin bozunmasi ile agiga ¢ikan 1s1 enerjisidir. Yerkabugunun olusumundan giiniimiize kadar
gecirdigi 1s1l evrimindeki en etkili kaynagin radyoaktif bozulma oldugu genel kabul gdren bir veridir.
Uzun yari émiirlii izotoplar (U*°, U>®, Th**?, K*) yerkiirenin olusumundan giiniimiize kadar olan
siirecte {iretilen 1s1 enerjisinin kaynagidir. Inceleme alaninda da oldugu gibi granitik arazilerde
radyoaktivite, jeotermal sistem i¢in en Onemli parametrelerden olan isitict icin ilk akla gelebilecek
faktordiir. Sahada yapilan su kimyasina yonelik ¢alismalardan elde edilen verilerin degerlendirmesi
sonucu, Caglayik sahasinda yapilacak bir jeotermal tiretim sondajinda 38 °C olan kaynak sicakligimin
bir miktar iizerinde sicaklik artis1 saglanabilecegi ancak cok fazla sicaklik artisi saglanabilecegi
Ongoriilmiis ve sahada Onerilen lokasyonda yapilan sondajda 43 °C sicaklikta, 16 1/s debide sicak su
iiretimi saglanmstir.

Anahtar Sozciikler: uzun yar1 6miirlii izotoplar, termogravitasyon, radyoaktivite, granitoid, Caglayik
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The study area is located within central Sakarya section of western Pontide tectonic unit,
approximately 60 km SW of Ankara. Granites and Neogene sediments form the common rock untis.
Granitic plutons represents the begining of the magmatic processes and yield K/Ar ages of 69.1+£2.7
Ma (from hornblends, 71.1+£2.7 Ma). Convective cells with different velocities and temperature may
form in the magma chamber during the solidification of magma, especially during convective cooling
processes. Segration by thermogravitational in the magma chamber results in two distinct zones with
differing temperature, density and composition; these zones develope convenction currrents and
continue to solidfy. According to this cooling model, mafic and felsic rocks form together. As is seen
in the sudy area, within a magma chamber with double-diffusive convective layering, vein rocks and
apophyses occur and show characteristic features of both the main magmatic intrusive mass and the
source region. The andesites within the granites in the present study area can be attribute to a similar
cooling model and to crystal-melt fractionation, melt magma mixing and mingling. The andesitic
apophyses within the granitic body have emplaced at the same time with granitic intrusion. In some
localities, granite-basic rock contact shows typical features of a gradational boundar, but at other
areas, it is rather sharp due to magma mingling-mixing. In some cases, the sharp boundaries played the
role of a fracture, which became a pathway for geothermal fluid; also localy discharges are also seen
along such contacts.

One of the most important source of the heat in earth crust comes from the radioactive decay of
elements in the crust. It is now agreed that radiactive decay of elements with a long half life (U*”,
U238, Thm, K40) form the most effective source of heat since the formation of the earth, until present.
As in the study area, in granitic regions radioactivity is considered as the main source of hear for
geothermal systems. The evaluation of water chemistry in Caglayik prospect suggest the possibility of
a system slightly warmer than the spring water (38 °C); and in the borehole location a system with a
temperature of 43 °C and a flow rate of 16 /s is established.

Key Words: long half life isotopes, termogravitation, radioactivity, granitoid, Caglayik
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Bu ¢alisma ile Tiirkiye’nin en 6nemli sedimanter havzalarindan biri olan Sivas Havzasi’ndaki kdmiir
olusumlar1 arasinda kalinlik, yayilim ve rezerv bakimindan en onemlisi olan Kangal komiirlerinin
organik petrografik oOzelliklerinin belirlenmesi amaglamistir. Kangal kdmir havzasinda limnik
depolanma ortaminda gelismis Hamal, Etyemez ve Kalburgayir1 komiir sahalart bulunmaktadir.
Inceleme alanminin temelini yar1 metamorfik kiregtaslar1 ve ofiyolitik Jura—Kretase kayaglar
olusturmaktadir. Neojen yasl kayaclar temel kayaglar iizerine uyumsuzlukla gelir. Alt Pliyosen yash
kayaclar ise Kalburcayir1 ve Bicir Formasyonu olarak ayrilmistir. Kalburgayir1 Formasyonu silttasi,
kiltagi, tiif ve marnlarla ardalanmali iki komiir damari igermektedir. Ge¢ Pliyosen—Kuvaterner yaslh
volkanikler ve Kuvaterner yagh aliivyonlar Kalburcayir civarinda yiizeyleyen en geng birimlerdir.
Incelenen alanda yaklasik 170 milyon ton ve alt 1s1l degeri 1300—-1500 Kcal\kg olan linyitler
bulunmaktadir. Ozellikle Kangal Termik santralini besleyen kesim Kalburgayir1 sahasinda olup, bu
seviye Alt Pliyosen yasli Kalburgayir1 Formasyonu igerisindeki yaklasik kalinligi 10 m olan 2 farkli
komiir damar1 ve ara kesmelerde marn, tif ve kirectast seviyelerinden olusmaktadir. Koémiir ve
komiirli killer iginde bol miktarda gastropod formlari vardir.

Komiirli serinin kalinligi 80 m’ye kadar ulagmakla beraber, isletilebilir kdmiir tabakalarinin
bulundugu yerlerde ortalama 30-60 m arasinda degismektedir. Kalinliklari ve makroskobik
gortiniimleri farkli bu damarlar Kalburgayir1 sahasinda agik isletme yontemi ile ¢ikarilmaktadir. Hamal
ve Etyemez alanlarinda 6nceki yillarda galeriler agilarak isletme yapilmis, ancak komiir damarlarinin
bol ara kesmeli (kil, marn, karbonatlar gibi) olmasi, komiir kalinliginin da ekonomik olmamasi1 gibi
nedenlerle bu iki alandaki faaliyetler giinlimiizde durdurulmustur. Orijinal halde koyu kahverengi, mat
bir renkte olan komiir kurudugunda siyahimsi kahverengine doniismekte ve gatlaklar olusmaktadir.
Makroskopik olarak tabakalanma goriilmez. Kémiirlesmis odun pargalart yoniinden zengin olup fosil
kavkilar1 ve kil mercekleri yaygin olarak izlenir. Dig goriiniislerine gére Duparque smiflamasinda
ksiloit linyitler, Francis siniflamasina gore agagsi veya ksilitik linyitler sinifina girerler.

Petrografik incelemelere gore Orneklerde hiiminit % 33-76 (ortalama % 61,5), liptinit % 2-7
(ortalama % 5) ve inertinit % 3—12 (ortalama % 6,9), pirit % 2—4 (ortalama % 2,6) ve kil % 7-60
(ortalama % 24) arasinda de@ismektedir. Incelenen linyitlerin egemen maseral grubu hiiminit olup
baskin maserali gelinittir. Gelinit, biyokimyasal olarak tamamen jellesmis bitki dokularindan,
jellesmis hiimik maddelerden, ya da onceki bosluklara yerlesmis kolloidal ¢ozeltilerden kaynaklanan
saf hiimik jellerden olugsmaktadir. Mikrolototip degerlendirmesinde ise orneklerde % 5—65 (ortalama
% 29) vitrit, % 0-10 klarit (% 5,6), % 1-26 (ortalama % 8,7) vitrinertinit, % 8—47 (ortalama % 26,1)
duroklarit ve % 7—-84 (ortalama % 31,6) karbargilit belirlenmistir. Vitrinit (hiiminit) yansima degeri
(% Rmax) % 0,382-0,419 (ortalama % 0,405) arasinda degigsmektedir. Vitrinit yansima degerlerine
gore havza komiirleri, Sub-Bituminous (ASTM) ve kahverengi komiir (DIN) olarak siniflandirilabilir.
Doku koruma indeksi (TPI) ile jellesme indeksi de (GI) bu kdmiirlerin limnik bir ortamda ¢okelmis
oldugu goriisiinii destekler.

Anahtar Sozciikler: Kangal, komiir petrografisi, Sivas havzasi, Pliyosen komiirii
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With this study, thickness, distribution, reserve and organic petrographic properties of Kangal Coals,
which belongs to one of the most important basin, Sivas Basin, are aimed to be determined. In Kangal
coal field, Hamal, Etyemez and kalburcayir1 coal areas, developed in lacustrine environments, are
present. Basic rocks of the studied area consist of semi metamorphic limestone and ophiolithic
Jurassic-Cretaceous rocks. Neogene aged rocks overlie the basic rocks unconformably.

Lower Pliocene aged rocks were classified as Kalburgayir1 and Bicir Formations. Kalburgayir
Formation consists of siltstone, claystone, tuff and a succession of two coal layers intercalated with
marls. Upper Pliocene—Quaternary volcanics and Quaternary aged alluviums are the youngest units,
outcropped in the vicinity of Kalburcayiri. In the studied area, 170 million tons of coals, with calorific
value changing between 1300—-1500 kcal/kg are existed. Particularly, the unit feeding Kangal Termic
Power Plant is located in Kalburcayir1 region, this level is formed of 10 meter thick 2 different coal
seams having marl, tuff and limestone interbeddings. There are abundant gastropod forms in coal and
coaly clays.

Although the thickness of coaly series extends up to 80 m, the thickness of operable coal layers vary
between 30—60 m averagely. These seams, owned different thicknesses and macroscopic appearances
are operated as open pit method in Kalburgayir1 area. In Hamal and Etyemez areas, previously coals
were operated as in galleries, since the coal seams comprise of abundant partings (as clay, marl,
carbonates) and having uneconomical thicknesses, the activities have stopped nowadays. Having dark
brown, dull color as original form, coal owns black brown color, and fractures after drying up. Coals
do not exhibit distinctive layering. Coalified wood particulates are abundant. Fossil shell fragments
and clay lenses can be traced extensively. To their outer appearances, they seem to be xylite lignites in
the Duparque classification; they are wooden or xylitic lignite to the Francis classification.

According to their petrographic investigations, the samples comprise of 33-76 %( averagely 61.5 %)
huminite, 2—7 % (averagely 5%) liptinite, 3—12 % (averagely 6.9 %) inertinite, 2—4 % (averagely 2.6
%) pyrite and 7-60 % (averagely 24 %) clay contents. The dominant maceral group of the studied coal
is huminite and the maceral is gelinite. Gelinite is biologically composed of totally gelified plant
tissues, gelified humic substances, or pure humic gels derived from colloidal solutions filled old
cavities. In microlithotype evaluation of the coals, the sample consists of 5-65 % (averagely, 29 %)
Vitrinite, 0-10 % (averagely, 5.6 %) clarite, 1-26 % (averagely, 8.7 %) vitrinertinite, 8—47 %
(averagely, 26.1 %) duroclarite and 7-84 % (averagely, 31.6 %) carbargilites. Vitrinite (huminite)
reflectance values of the samples (Rmax) vary between 0.382-0.419 % (averagely 0.405 %).
According to the Vitrinite reflectance values, the basin coals are classified as Sub-Bituminous
(ASTM) and as Brown coal (DIN). Tissue Preservation Index (TPI) and Gelification Index (GI) of the
coals indicate the idea of the coals to be deposited in a limnic environment.

Key Words: Kangal, coal petrography, Sivas basin, Pliocene coal
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