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Bu ¢alismada, Oltu (Erzurum) bolgesinden ¢ikartilan “Oltu tas1” yada “siyah amber” olarak
bilinen karbon igerikli malzemenin kimliklendirilmesi lizerine odaklanmistir. Bu tanimlama
532 nm yesil lazere sahip bir saginimsal konfokal mikro-Raman spektrometresi kullanilarak
yapilmistir. Gliniimiizde mikro-Raman (DCuRS) spektroskopisi, bir malzemenin yapisini,
simetrisini ve nano boyutlu kisa aralik siralamasini incelemek i¢in en giiglii aletlerden biridir.
Bu nedenle, son otuz yilda bir¢ok ¢alisma, farkli yontemler denenerek kimyasal ve fiziksel
Ozelliklerin belirlenmesi siirecinde karbon karasini jet ve/veya karbon benzeri malzemelerden
ayirt etmek i¢in kullanilmustir.

Oltu tasini da kapsayan her tiir karbon igerikli malzemelerin mikro-Raman grafiklerini
karsilastirildiginda, iki farkli bolgeden alinan Oltu tasi malzemelerinin grafiklerinin
karbon karasi grafigine eslestigi goriilmektedir. Raman grafikleri 50 ila 3200 cm™! arasinda
kaydedilmis olup, bu genis sa¢inim araligindaki 6l¢iimler, benzer malzemeler bakimindan
etkili karekterizasyon ve tanimlama icin yeterlidir. Ayrica bu ¢alismada, grafik ve yap1
arasindaki iligkiler tartistlmistir. Elde edilen sonuglara gore, her ne kadar 2654 ve 2904
cm™’lerdeki zayif olanlar Oltu tasi yilizeyindeki amorf karbon bolgelerine atfedilse bile,
1346 ve 1585 cm™’lerdeki iki yiiksek enerjitik Raman pikleri, kristalin karbon bolgelerinin
karakteristigidir. Ilaveten, 250 ve 400 cm™’lerdeki yiikselmis zemin Oltu tas1 icerisindeki
piritin varlig ile iliskilendirilebilir.

Sonug olarak, sa¢inimsal konfokal mikro-Raman spektrometresi her tiir karbon malzemelerini
tahripsiz ve zararsiz olarak ayirt etmek ve tanimlamak i¢in en uygun ve ayni zamanda en ucuz

metottur. Bu durum, karbon malzemeleri iizerine galisan arastirmacilar i¢in ¢ok etkilidir.

Anahtar Kelimeler: Dogal karbon karasi, Oltu tasi, saginimsal (goriiniir bolge) konfokal
mikro-Raman spektroskopisi (DCuRS), Oltu-Erzurum bdlgesi
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ABSTRACT

In this study, focuses on the identification of the carbon including material, as known
“Oltu-stone” or “black-amber” extracted from the Oltu (Erzurum) region in Turkey. This
identification was performed using a dispersive confocal micro-Raman spectrometer with
a 532 nm green laser. Micro-Raman spectroscopy (DCuRS) is nowadays an even more
powerful tool to analyze the structure, symmetry, and short range order at the nano-scale
of a material. Therefore, many studies have been performed by different methods in the last
three decades to distinguish carbon black from jet and/or carbon-like materials in progress
a better determination of chemical and physical properties.

When we compare and contrast the micro-Raman spectra of all kind of carbon including
materials comprising Oltu stone too, it is seen that the spectra of two different Oltu stone
materials match to carbon-black spectrum. Raman spectra were recorded between 50 and
3200 cm': measurements in a wide spectral range are the basis for effective characterization
and identification with respect to analogous materials. In addition, correlations between the
spectrum and the structure are discussed in this study. According to the obtained results, two
higher energetic Raman peaks at 1346 and 1585 cm™ are characteristic of the crystalline
carbon regions, whereas the weaker ones at 2654 and 2904 cm™ are ascribed to amorphous
carbon regions on the Oltu-stone surface. In addition, the enhanced background between 250
and 400 cm™ could be associated with the presence of pyrite in the Oltu-stone.

Finally, the dispersive confocal micro-Raman spectrometer is very suitable method to
distinguish and identify non-destructively and non-invasively the all kind of carbon materials
as well as cheapest method. This aspect is very attractive for the researchers who are working
on carbon materials.

Keywords: Natural carbon black, Oltu-stone, dispersive (visible) confocal micro-Raman
spectroscopy (DCuRS), Oltu-Erzurum

435



