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Komiirlerde gozeneklerin boyutu, kirik-gatlak yogunlugu, kdmiirlesme derecesi, mineralojik
ve maseral igerigi gibi faktorlere bagl olarak gozeneklilik degismektedir. Komiirlerin goze-
neklilik arastirmalarinda g¢esitli metotlar kullanilmakla beraber son yillarda 6rneklere zarar
vermeyen bir goriintiileme metodu olan X-151m1 mikro bilgisayarli tomografi cihazi (X-151m
u-CT) kullanilmaya baslanmustir.

Calisma kapsaminda Soma Havzasi’ndaki Kinik komiir sahasinda yapilan iki derin sondajdan
komiir karot drnekleri alinmistir. Komiir 6rneklerinde matriks ve mineralce zengin litotipler
tanimlanmustir. Segilen 28 adet komiir 6rneginde X-151n1 pu-CT analizi i¢in diskler hazirlanmis
ve bunlarda gozeneklilik analizi yapilmistir. Ayrica, drneklerde kaba kimyasal, elementer, mi-
neralojik (XRD, SEM-EDS) ve petrografik analizler de yapilmistir.

Matriks litotipine ait ornekler havada kuru bazda diisiik kiil (%1,0-24,3), yiiksek telohiimi-
nit (%23,6-90,0), % C (%53,8-76,1) degerleri, acik (%0,06-4,94) ve toplam (%0,21-5,26)
gbzenek yiizdeleri sunmaktadirlar. Mineralce zengin litotipe ait 6rnekler ise yiiksek kiil de-
gerleri (%25,0-73,0), diisiik 1s1l degerleri (397-4568 kcal/kg) ve toplam gdzenek yiizdelerine
(%0,05-2,37) sahiptirler. X-151n1 pu-CT taramasi sonuglarina gére yapilan 3B ayrimsal analiz-
lerin sonuglart XRD, SEM-EDS ve kdmiir petrografisi sonuglariyla genelde uyumluluk gos-
termektedirler. Matriks litotipinde yiiksek toplam gozenek yiizdesi, kismen kirik/catlaklara,
%C ve telohiiminit igerigiyle iliskili olarak goriilmektedir. Buna ek olarak, matriks litotipine
ait drneklerde 10-20 um arasindaki gézenek boyutunun hacimsel yilizdesi daha yiiksek oldugu
gdzlenmistir. Kdmiir petrografisi analizlerinde matriks litotipine ait 6rneklerde tekstinit-teks-
tolilminit bantlarinin siklikla gézlenmistir ve hiicre bosluklarinin genellikle 10-20 pm arasinda
olduklar1 belirlenmistir. Bu durum, daha ¢ok tekstinit/tekstoiilminit maserallerinin varligiyla
ilgili olarak goriilmektedir. Orneklerde karbonat bantlar1 ve pirit kristalleri, daha yiiksek X-151-
n1 yitimi ve yogunluk sunmaktadir. Bununla beraber organik maddenin ve karbonat bantlarin
icerisinde daha yiiksek yogunluga sahip noktalarin SEM-EDS ve komiir petrografisi veri 1$1-
ginda ¢ogunlukla sinjenetik pirit kristalleri ve baz1 6rneklerde ise sinjenetik siderit nodiilleri
oldugu tespit edilmistir. X-151n1 p-CT analizlerinin sonuglar1 petrografik ve mineralojik so-
nuglarla uyumlu olmakla beraber, Kinik komiirlerinin komiirlesme derecesi, komiir sahasinin
icerisindeki faylarin ve volkanik kayaclarin/dayklarin varligi nedeniyle, komiirlerin gézenek-
liliginin daha iyi anlasilabilmesi i¢in bu galigmalara ilave olarak mezo- ve mikro gézeneklilik
analizlerinin de yapilmasi gerekligi ortaya ¢ikmaktadir.

Bu ¢alisma 116Y383 nolu proje kapsaminda TUBITAK tarafindan desteklenmistir.
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ABSTRACT

The porosity of coals depends on several parameters such as diameter of pores, frequency of

fractures/cleats, coal rank, macerals and mineral compositions. Nevertheless, several tech-
niques were applied for identification of pore type and porosity, X-ray micro-computed tomog-
raphy (X-ray u-CT) technique has been applied by various studies during last decade due to
its non-destructive character.

In this study, the coal core samples were obtained from two deep boreholes drilled at the Kinik
coalfiled in the Soma Basin. Matrix and mineral-rich lithotypes were identified in the coal
samples. X-ray u-CT imaging performed on coal blocks that were prepared from 28 selected
coal samples in order to characterize porosity. Furthermore, proximate, ultimate, mineralogi-
cal (XRD, SEM-EDS) and petrographical analyses of the coal samples were conducted.

The coal samples with matrix lithotype on an air-dried basis display low ash yield (1.0-24.3%,),
high telohuminite content (23.6-90.0 vol.%,), C% (53.8-76.1%), and open (0.06-4.94 vol.%)
and total porosity (0.21-5.26 vol.%), whereas mineral-rich ones are characterized by high
ash yields (25.0-73.0%), low calorific values (397-4568 kcal/kg) and total porosity (0.05-2.37
vol.%). The results of XRD, SEM-EDS and coal petrography are in agreement with 3D visu-
alization of coal samples that are obtained from X-ray u-CT images. The relatively high total
porosities of matrix samples are partially related with cleat/fractures, C% and telohuminite
contents. In addition, volumetric percentages of 10-20 um-sized pores are in the matrix lithot-
ype samples. In these samples, textinite/textouliminite bands were observed commonly and the
size of cell-lumens are generally measured between 10-20 um. Thus, common pore sizes in the
matrix samples seem to be related with textinite/textouliminite macerals. The carbonate bands
and pyrite crystals display higher attenuation coefficient and density in the studied samples.
Furthermore, the SEM-EDS and coal petrography data show that the high-density spots within
telohuminites and carbonate bands are generally pyrite crystals and in some samples siderite
nodules. Although X- ray u-CT results have a good match with petrographical and mineralogi-
cal data, further meso- and microporosity analyses should be conducted in order to have better
understanding about coal porosity due to coalification degree of the Kinik coal and presences
of faults and volcanic rocks/dykes within the Kinik coalfield.
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