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The Importance Of Mineralogie And Textural Analysis Of Clinker Samples In
Cement Production
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Cimento hammadde kangiminin yaklasik 1450°C'lik bir sicakliga kadar pisirilmesi ile elde edilen yan
mamul madde» ki inker olarak adlandiriimaktadir. Klinkerieri.fi mineralojik bilesimleri, yapi- doku
Ozellikleri, tane fraksiyonlari, hammadde bilesenleri ve oranlan ile firm igi islemler tarafindan kontrol
edilmektedir. Bu nedenle, klinker mineralojisi ve yapi- doku ozellikleri belirlenerek ¢imento tiretim
siirecleri geriye doniik yorumlanabilmekte; boylece, iiretimde meydana gelen hatalar1 gidermeye ve
maliyeti diisiirmeye yonelik bazi1 miidahaleler gerceklestirilebilmektedir.

Ayrica, klinker mineralojisi ve yapi- doku ozelliklerinin bilinmesi, ¢imento liretiminde en cok enetji
tiketiminin oldugu Ogilitme asamalarindaki optimum O6gilitme kosullarimin saptanmasi acisindan da
bliylik 6nem arz etmektedir., Bu nedenle, bu calismada klinker mineralojisi ve yapi- doku ozellikleri ile
klinkerlerin kirilma dayanimlarn arasindaki iligkiler incelenmistir,.

Bu amacla,, lic ayr ¢imento fabrikasindan. (Adana, Yozgat ve Kazan Cimento Fabrikalari) temin edilen
bes ayr klinker 6rneginin, mineralojik bilesim ve mikro yapi- doku 6zellikleri arastirilmustir.,

Klinker 6rneklerine, jonce, farkl fraksiyonlar elde etmek icin eleme islemi uygulanmustir. Elde edilen
farkli klinker fraksiyonlar {ic ayri asamada incelenmistir. Orneklerin, ilk olarak, iistten aydinlatmal
polarizan mikroskobu ile incelenmesi sonucunda mineral fazlar,, faz boyutlar1 ve fazlar arasindaki,
yapl- doku iliskileri belirlenmistir. Bu arasgtirmalar igin klinker Orneklerinin parlak kesitleri
kullanilmustir. Ikinci asamada goriintii analizi ile klinkerlerdeki minerallerin oranlan yiizde alan
cinsinden belirlenmistir. Uciincii olarak da mikroskopta saptanan mineral oranlari ve bu oranlardaki
bagil degisimler XRD yontemi ile kontrol, edilmistir.

Bu incelemeler 1siginda klinker orneklerinde ana fazlardan al it, belit, aliminat ve ferrit fazlar
saptanmustir. Tali bilesenlerden ise perikiaz, serbest kirec, alkali siilfat gozlenmistir. Kirllma davranimi
acisindan bakildiginda aymi klinker orneginin farkli fraksiyonlarinda klinkerin tane boyu ile kirilma
dayanimi arasinda dogru, bir iliski, oldugu gozlenmistir;, Bununla, birlikte, farkli klinkerlerin ayni
fraksiyon araliklarinda porozite ve alit/ belit oranindaki artisin kirilma dayanimini azaltic1 yonde etki
ettigi belirlenmistir. Ayrica, sivi faz oranindaki artisin ve camsi yapinin varligimin kirilmay1 zorlastiran
diger etkenler olduklar1 bulunmustur.
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ABSTRACT

The semiproduct obtained by firing cement raw mixture approximately up to 1450°C is called clinker.
The minéralogie composition of clinkers is controlled by their structural- textured properties, grain size

fractions, raw meed composition and ratio together with the kiln operations. Therefore, by determining
mineralogical and structural- textured properties of the clinker, cement production processes can he
interpreted backward and optimized.

Moreover, knowing these properties of the clinker is quite important to determine the optimum
grinding conditions, the operation where the maximum energy is consumed during cement production.
For this reason, in this study the relationship between mineralogical and structural- textural properties
of the clinker and its breakage behaviour is investigated.

For this aim, the mineralogical composition and micro-structural and, - textural properties of five-
different clinker samples provided from three different plants (Adana, Yozgat and Kazan Cement
'Plants) were examined.,

Primarily, the sieving technique was applied to clinker samples to obtain differentfractions. These
fractions were analyzed- in three different steps. First, the samples are examined under polarizing
microscope and mineral phases, phase sizes and structural- textural relationship between phases are
designated. For these examinations polished sections of clinker samples are used, In the second step,
the modal minéralogie compositions .of the clinker are determined by image analysis. Thirdly, the
results of these two steps are controlled by XRD analysis.

According to these examinations, alite, beute, aluminate and ferrite are the major phases. TlIte minor
phases are periclase, free lime and alkali sulphate. When considering the mechanic features of the
clinker as a function of different fractions of the same clinker, a direct relation between the grain size
of the clinker and its breakage strength could be noticed. Besides, it was determined that increases in
porosity and ratio of alite fo beute decreased- the breakage strength of different clinkers within the
same fractions. Also, it was found that an increase in the proportion of the liquid phase and the
existence of a glassy structure were other factors which made the breakage harder.

246



'57.. Tiirkiye Jeoloji Kurultay: 08-1.2 Mart 2004, MTA Kiiltiir' Sitesi, Ankara
57th Geological Congress of Turkey

Pinarbasi (Yenisarbademli, Isparta) Terrarosa Olusumlannin Tugla™
Kiremit Hammaddesi Olarak Kullamlabilme Ozelliklerinin Arastirilmasi

Investigation of usage properties of Pinarbasi (Yenisarbademli, Isparta)
terrarosa deposits as brick-tile raw material
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Pinarbag: terrarosalari, Bati Toroslar'da Isparta biikliimiiniin dogu kanadinda yer alan Yenisarbademli
ilgesinin 'kuzeyinde bulunur,

Elu. calismanin amaci, Akdeniz bolgesinin, iklim kosullarinda gelisen Pinarbagi, terrarosa olusumlarinin,
jeolojik, mineralojik ve jeokimyasal Ozelliklerini belirlemektir. Ayrica, terrarosa topraklarmm., tane
boyu dagilimi, pisme rengi, kuru, pisme ve toplu kiiciilme tayini, 6zgil agirhigl, yogrulma suyu, su
emme ve pisirilmis tuglanin sertligi gibi teknolojik Ozelliklerinden de yararlanarak tugla-kiremit
hammaddesi olarak, kullanilabilirligi arastirilmistir...

Calisma alanindaki kaya birimleri, gri., siyahimsi-gri, kahverengimsi, yer yer kirik ve catlakli,
genellikle karstik bosluktu, kristalize, dolomit ve dolomitik kirectaslanndan meydana gelen Jura-
Kreta.se yash Anamasdag formasyonu ile baglar. Bu formasyon tizerine orta-kalin katmanli, kirli beyaz,
agik gri-bejimsi, rudist yama resifti, erime bosluklu, Ust Kretase yasli Seyrandagi kiregtasi, uyumsuz
olarak, gelir, Kuvaterner yash terrarosa topraklan. Seyrandagi kirectasi tizerio.de uyumsuz olarak
bulunur.

Calismanin amacini olusturan terrarosa. olusumlari, yaklasik 1 km™Iik bir alanda Pinarbasi mevkiinde
yuzeyler. Terrarosa sahada kirmizimsi, agik kahverengimsi ve bordomsu renklerde Anamasdag
formasyonunda yer alan karbonath kayaglann igerisindeki karstik. c¢okiintli alanlarinda (genellikle
dolinlerde) ve kirik dolgularinda gozlenir. Terrarosa olusumlari, sahada 0.5 m ile 4 m, arasindaki
kalinliklarda goézlenir ve muhtemel rezervi 9 800 000 ton'dur.

Aragtirilan terrarosa topraklarinin XRD incelemelerine gore mineral paraj enezinde, kuvars, illi t,
kaolen, manyetit, hematit, albit ve mikroklin bulunur. Terrarosa olusumlarimin jeokimyasal
incelemeleri sonucunda, major oksit degerleri, %30-50 SiO,, %20-25 A1,0,, %9-11 Fe,03, %15 CaO
ve %2-3 diger bilesikler seklindedir,

bbe)

Pinarbagi terrarosa. olusumlariin, arazi, incelemeleri,, mineralojik ve jeokimyasal Ozellikleri ve
teknolojik analiz sonuglart. (TS 4790'a gore), onun tugla-kiremit hammaddesi olarak kullanilabilecegini
ortaya, koymustur,.
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ABSTRACT

Pnarbas: terra rossa deposits are located at the north of Yenisarbademli district in the east side of
Isparta Angle (Western Taurides},.

The aim. of this study is to indicate the geological,, mineralogical and geochemical characteristics of

Pnarbast terra rossa soils developing under the climate conditions of Mediterranean region. In
addition,, the terra rossa soils were studied to investigate the usage of the soil as a. raw material in
brick-tile industry by considering technological properties such as grain size distribution, firing color,
dry, firing and shringkage properties, specific gravity, kneaded water, water absorbtion capacity, and
hardness.

The rock units of study area begin with Anamasdag formation of the Jurassic—Cretaceous age which
are composed of limestone, dolomite and dolomitle limestone. The formation is gray, blackwish-gray,
brownish, crytallized, generally cracked and fractured and contains karstic cavities. Seyrandagi
Jormation of the Upper Cretaceous age outcrops unconformably on this formation., Seyrandagi
JSormation is middle-thick bedded, white, light gray-beige, rudist patch reef, and contains karstic
cavities. The terra, rossa. soils of the Quaternary age is unconformably laid on the Seyrandagi
limestone:

The terra rossa deposits are dominantty observed on the Jurassic- Cretaceous carbonate plains of
Anamasdag formation, Tlte terra, rossa soils occur in the karstic depressions (in generally dolines) and
fractures filled of carbonate rocks. They extend approximately 1 km" area in the Pinarbas: district In
the study area, the terra rossa soils are reddish, light brownish, and claret reddish. The thickness of
terra rossa deposits varies from ft 5 m to 4 metres and its reserves are probably estimated about 9 800
000 tonnes.

According to XRD determinations, the studied terra, rossa soils contain in paragenessis,, quartz Mite,

kaolinite magnetite, hematite, albite, and microkline., As a result of geochemical investigations of terra
rossa soils, major axides contents are 30-50 % SiO, 20-25 %A1,0,, 9-11 % Fe 0j, 15 % CaO, and 2-

3 % other compounds.

When all ih.efi.eld observations, mineralogical and geochemical properties:» and technological analysis
results (according to TS 4790) are evaluated,, it obvious that Pinarbasi terra rossa deposits can be
used as brick-tile raw material in brick-tile industry.,
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Seramik Bunyelerde Toprak Alkali Eriticilerini Isil Davranislari
Firing Behavior Of Alkaline Earth Flux In Ceramic Bodies
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’Kalemadeh Canakkale ‘e
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Sodyumlu ve potasyumlu feldspatlarin, yanisira toprak alkali eriticiler olan manyezit, dolomit,
vollastonit, sepiyoiit,paligorskit ve talk temel eriticilerdendin Bu calismanin amaci seramik biinyelerde
toprak alkali eriticilerin nasil davrandiklarini incelemektir, orneklerde su emme pisme cekmesi ve
dayanim oOlgiilmiistiir. Seramik biinyelerde, grog, kum ve mermerin yiizde 3, 6, 11, 12, 15 oranlarinda
magnezyumca zengin Eskisehir killeri ile degistirilmesi sonucunda pisme cekmesi, su emme ve
dayanimlar 6zerinde etkileri su sekilde olmustur. 115CTC de, %15 Eskisehir kili igeren pigsmis biinyenin
su emmesi 15.51, pisme ¢ekmesi 3.80 ve egilme dayamnmui 272,39 kg/cm’ olarak dlciilmiistiir. Eskisehir
kili kuru pisme dayanimlarini artirirken bu sirada pisme cekmesi ve su emmeler de artmistir. XRD
analizlerinde belirlenen elementler kuvars,, anort.it, spinel,, protcenstatit ve kristobalittir. % 5 Eskisehir
kili iceren biinyelerde 980°C ve 1250°C dereceler arasinda kuvars yok olurken, anortit protoenstatit ve
kristobalit olusmustur.

ABSTRACT

The main alkaline fluxes are sodami feldspar, potash feldspar while alkaline earth auxiliary fluxes are
magnesite, dolomite, wollastonite, sepiolite, palygorskite and talc. Hie object of this work is to
discover firing behavior of alkaline earth flux within the ceramic bodies. Water adsorption (WAX firing
shrinkage (FS) and bending strength (BS) were measured. When used- to replace clay and starting
materials (grog., sand and marble) by mass 3, 6, 9, 11, 12, 15 percentage of Mg-rich clays (Eskisehir
clay) the effect on firing shrinkage water absorption and bending strength varies as follows: 15 %
Eskisehir clay (Mg rich clay) bodies had W A: 15.5h FS: 3.80 and BS: 272.3%g/cm’ atll50°C
Eskisehir clay increased firing and drying strength as well an firing shrinkage and water absorption.
The phases detected in the XRD patterns of he bodies that were made by Eskisehir clay are quartz,
anorthite, spinel, protoenstatite and cristobalite. In the clay bodies with %5 Eskisehir clay, Quartz has
dissepeored, white anortite and protoenstatite havejourned between 950°C and 1250°C.

Keywords: Magnesite, phase change, enstatite, firing strength, firing shrinkage
Referanslar

[1] Ibrahim,DM. Sallam, E.K,Khahl,A.A NagaSMK, Ceramics International 7-69 1981
[2] E.M.Sallam, H-W. Hennicke Trans. I Br. CeramSoc, §2 pp 102-104 1983

[31 M.P. RiccardL, 5. Messiga., P. Dominuco., Applied Clay Science 15pp393-409 {1999}
Not: Bu bildiri Avrupa Kil Kongresinde sunulmugtur.

249



57. Turkiye Jeoloji Kurultay: 08-12 Mart. 2004, MTA Kiiller Sitesi, Ankara
57th Geological Congress of Turkey

Bolkardag (Orta Anadolu - Nigde - Ulukigla) Civarinda Bulunan Damar
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Mineralogical Investigation of Vein-type Zinc-Lead Deposits Occurring Around
Bolkardag District (Madenkoy-Nigde-Central Anatolia)
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Orta Toroslar dag silsilesi, Devon.iyeo.-Alt Kretase yash alokton Yahyali, Siyah Aladag, Minaretepeler,

Cataloturan, Beyaz Aladag naplari, ofyolitik. melanj, Belemed.ik sekansi, Tersiyer yash cokeller ve
morenierden olugmaktadir.

Primer Zn-Pb cevherlesmeleri, genellikle K-G, KD-GB dogruitulu fay ve kirik, zonlarina yerlesmis
damarlar seklindedir. Birincil cevherin, yiizeysel! alterasyonu sonucu karstik magaralarda bulunan
karbonath oksit ve hidroksiti! cevher mineralleri olugmustur.,

Nigde Universitesi tarafindan desteklenen bu projede dort ana cevherlesme (Sulucadere, Horozkdy,
Yeselli, Guimiig), metal potansiyelleri icin incelenmistir.

Yataklarmn birincil cevher mineralleri sfalerit, galen, pirit, kalkopirit, markazit ve fahlerzdir. .ikincil
oksit/hidroksit-karbonat mineralleri, ise smitzonit, seriizit, gotit, hidrozinkit ve lepidokrositten
olusmaktadir. Incelemeler, 150 mikrona varan alti o. danele.rio.in varligini gostermektedir. Yogun
yiizeysel alterasyon Ozellikle smitzonit, demir oksihidroksitler ve seriizitin olusmasina neden, olmustur.
Galen, diger birincil siilfit mineralleri sfalerit, pirit, kalkopirite oranla, boylesi oldukca yogun ytizeysel,
alterasyo(i. ortaminlannda, nispeten yiiksek durayliligi nedeniyle, en yaygin bulunan siilfit mineralidir.

Mikroskopta incelemler sonucu se¢ilmis 6rnekler tizerinde yapilan kimyasal analizler, altin ve glimiis
iceriklerinin oldukga yiiksek, oldugunu ve sirastyla 20 ve 2000 ppm'e kadar ulasabildigini
gostermektedir.

Yazarlar, birincil cevherlesmeleri yapisal kontrolli hidrotermal minerallesmeler olarak kabul
etmektedirler. Ancak yogun alterasyonun karstlasma ile eszamanli olarak olustugu ve ozellikle ytiksek
rakimh. (-2000 m) cevherlesmeleri etkileyerek, cesitli ikincil, cevher minerallerinin olusmasini
sagladig1 dusiiniilmektedir

Anahtar sozciikler: O'rta Toros Daglar1, cevher mineralleri, cevher mikroskobisi, altin, giimiis, kursun,,
cinko
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ABSTRACT

Central Taurus mountains' range is consisted of allocthonous Yahyali nappe, Siyah Aladag,
Minareiepeler, Cataloturan, Beyaz Aladag nappes, ophiolitic melange, Belemedik sequence of
Devonian-Lower Cretaceous age, Tertiary deposits and moraines..

Ore mineralizations are mainly Zn- Pb-type vein deposits occurring in fault and fracture zZones (striking
principally N-S, NE-SW) karstic caves as primary sulfides and secondary oxides/hydroxides.

In this project funded by . Nigde University, four major occurrences (Sulucadere, Horozkdy, Yeselli,
Giimiis) have been investigated with respect to their metal, potentials.

Ore minerai paragenesis is consisted of sphalerite, galena, pyrite, and fahlers as primary? sulfide

minerals and smitsonite, anglesite, goethite and lepidocrocite as secondary oxide-hydroxide-carbonate
minerals. Minor to trace amounts of chalcopyrite and marcasite were also observed Ore microscopy

investigations on polished mounts showed thai gold grains may reach 150 micron in size. Intensive

oxidations resulted in formations particularly of smithsonite, iron-oxides-hydroxides and cerussite.

Galenu is the most common sulfide mineral in comparison to the other sulfides due to its relatively

high stability in such highly oxidized environments.

Chemical analyses carried, out on the selected samples indicated that gold and silver contents are
significantly high and may reach up to 20ppm and200ppm, respectively«

Primary ore mineralizations are considered io be structurally controlled hydrothermal
mineralizations. But intense oxidation occurred- concurrently with the karstification and remobilized
mineralizations occurring particularly at high elevations (~2000 m) and resulted information of highly
diverse secondary ? ore minerals.

Keywords: Mid Taurus Mountains, ore minerals, ore microscopy, gold, silver, lead,, zinc
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Orta Toroslarda Bulunan Pb-Zn Damar Yataklarimn Giincel Durumlari
Recent Status of Pb-2n Vein Deposits Occurring in the Mid Taurus Mountains

Berna YAVUZ ve Emin CIFTCI
Nigde Universitesi, M. M. F. Jeoloji Bol., 51100 Nigde
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Orta TOTOS Daglarinda, cok sayida karbonat-mekan kayach, damar tipi Pb-Zn cevherlesmeleri
bulunmaktadir., Bu yataklar cogunlukla yerel madencilik sirketleri tarafindan genellikle kursun, ve
¢inko i¢in igletilmektedir. Bu calismada, Yahyali (Kayseri)'dan Camardi (Nigde)'ya uzanan bir alan

icinde bulunan cevherlesmeler su. anki. durumlarmi giincellemek ve tam koordinatlarini GPS ile
kaydetmek i¢in yeniden ziyaret edilmistir,

Calisma alani, Aladaglar ve Bolkardag olarak bilinir ki bu alan Giil ek bogazi ile birbirinden
ayrilimistir. Yaklasik 22 yatak kaydedilmistir:.. Bunlardan sadece ticli (Delikkaya Kargedigi I and II,
Yahyali-Kayseri) su an isletilmekte, bir yatak isletiimek, lizere hazirlanmaktadir (Yeselli yataklari,
Ciftehan-Nigde).

Yataklarin ¢ogu bilinmeyen bir zaman siiresince ¢ogunlukla yerel sirketler tarafinda isletilmistir.
Gecmis ve giinlimiiz tiretim, miktarlar1 konusunda, kayit bulunmadigindan, yataklarin rezerv ve tenorleri
konusunda giivenilir bilgi edinilememistir.

Bu yataklardan bazilar1 daha once isletilmemistir (Kargedigi-II gibi), bazilar1 .daha once isletilmis ve
yeniden isletilmek tizere hazirlanmaktadir (Yeselli yatagi gibi) ve bazilar1 da daha 6nce isletilmis ve
spekiilatif potansiyellerine ragmen su an kapalidir (Tekneli ocaklari,, (Camardi-Nigde) gibi).

Anahtar kelimeler: Orta Toroslar, Pb-Zn damar yataklan,, karbonat-mekan. kayach, Aladaglar,
Bolkardag
ABSTRACT

A great number of carbonate-hosted vein-type Pb-Zn mineralizations occur in the mid Taurus
Mountains. These deposits have been mined mainly for lead and zinc mostly by local mining
companies. In this study, all the mineralizations occurring from Yahyali (Kayseri) to Carnardil (Nigde)
area have been revisited to update their current status and to record their accurate coordinates by
using GPS technology. "

Study area is known as Aladaglar and Bolkardag districts,, 'which are divided, by the Gtilek through...
About 22 occurrences have been recorded.. Only three of these deposits (Delikkaya Kargedigi I and I1,
Yahyah-Kayseri) is currently being mined,, one is underway to be mined (Yeselli deposits, Ciftehan-
Nigde),

Most of the deposits have been mined for unknown periods of time by mostly local companies. Since
there is no record on past and current production rates., no reliable information was obtained on
reserves and tenors of these deposits.

Some of the deposits were not mined before (e.g., Kargedigi-II), some were mined before and
underway to reproduce (e.g.., Sucati, Yahyali- Kayseri and Yeselli, Ciftehan-Nigde) and some were
mined before and currently closed despite their speculative reserves (e.g., Tekneli pits-Camardi-
Nigde)..

Keywords: Central Taurus mountains, Pb-Zn vein deposits, carbonate-hosted, Aladaglar, Bolkardag
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