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Ulkemiz miicevher sektdriiniin yogun olarak kullandigt mavi safir taslarmimn tedavi gérmiis
olanlart ile dogal renkli olanlar1 arasinda biiyiik fiyat farklar1 oldugundan gemolojik olarak bu
taslarin kokenlerinin belirlenmesi biiyiik 6nem tagimaktadir. Bu ¢alisma i¢in, dogal ve islem
gormiis safirler secgilmis ve bunlarin fiziksel ve kimyasal tanimlamalari yapildiktan sonra,
immersiyonoskop ve FT-IR spektroskopisi kullanilarak 1sil islem, kobalt cam dolgu, titanyum
diflizyonu veya berilyum diflizyonu igslemi goriip gormedigi tespit edilmeye ¢alisiimustir.

Toplam 120 saydam yapili ve ekonomik degeri yiiksek faset kesilmis mavi safirler, Izmir’de
en 6nemli renkli miicevher taglart saticis1 “Bay Diamond-Harmony” firmasindan temin edilmis
olup, bunlarin biiyiik kism1 Avustralya kokenlidir. Immersiyonoskop yardimi ile elde edilen
veriler gostermistir ki, diflizyon tedavisi gérmiis safirler, kemer bolgesi ve faset birlesim
noktalarinda olusan renk yogunluklar1 nedeniyle ¢ok kolay bir sekilde tanimlanabilirler. Ancak,
en son gelistirilen berilyum difiizyonu tekniklerinin basit gemolojik yontemler ile tespit edilmesi
neredeyse imkansizdir. Bu sebeple, FT-IR spektroskopi cihazi kullanilarak incelenen numunelerin
spektrumlar ¢ekilmis ve saf korundum mineralinin goriiniir bolgede emilim gostermemesi,
ALO, kafes yapisindaki hidrojen ile ilgili emilimler ve oksijen baglar1 arasmndaki iliskiler
arastirilmistir. Oksijen atomlart baglangicta normal olarak mordtesi bolgede emilim gosterirken,
difiizyon sonucu metal iyon yiik transferi sonrasinda, goriiniir bdlgenin mavi sinirina yakin
alanda absorbsiyon gosterirler. Demir gibi metal iyonu yiik transferinden sonra, Fe*" - O - Ti*
okside olup safirde renklerin daha belirgin olmasina sebep olurlar. Bununla birlikte, safir kristal
kafesinde dogal kapanim olarak bulunan rutil ve spinel minerallerinin, yiiksek 1s1 tedavisinden
sonra demir ve titanyum atomlari arasinda yiik transferine sebep olmasi yiiziinden, safirde daha
gliclii mavi renk olusur. Sonug olarak, FT-IR spektralarinda ana 3309 cm™ piki ve buna eslik
eden 2952 cm, 2923 cm!, 2850 cm! pikleri, kobalt ile renklendirilmis kursunlu cam dolgu
islemini gosterirken, 2597 cm ve 2256 cm! pikleri cam dolgu islemine isaret ederler. Bazi mavi
safirlerde, bazen, sadece 3209 cm™ piki, berilyum difiizyonu ile ilgili oldugu halde, 3112 ecm,
3057 em, 2628 cm™! genis band pikleri ve bunlara eslik eden 3209 cm™ dar band piki berilyum
diflizyonunun belirleyici 6zelligidir. Bu ¢alismadan elde ettigimiz veriler de gostermistir ki O-H
emilimleri sadece dogal safirlerin degil, 1s1 muamelesi gérmiis ve hatta berilyum difiizyonu
gormils dogal safirlerde de gozlemlenebilir. Yani, O-H emilim pikini gosteren bir safir i¢in,
berilyum diflizyonu da gérmemistir diyemeyiz. Bu verilerin teyidi i¢in, immersiyon testlerinin
yapilmasi ve tas ylizeyinin hemen altinda meydana gelen renk doygunluklarina bakilmasi
gerekir. En nihayetinde, titanyum difiizyonunda yiizey catlaklarinda gozlemlenen koyu renk
doygunluklari, berilyum diflizyonunda gézlemlenmemektedir.
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ABSTRACT

It is of significant importance to determine the origin of blue sapphire gemstones intensively used
by jewellery sector our country, since there are many differences between the ones that have been
enhanced and the ones having the natural color. For this study, natural and enhanced sapphires
are chosen and after making their physical and chemical explanations, using immersionscope
and FT-IR spectroscopy, it is tried being detected whether they are enhanced by heat treatment,
cobalt glass infilling, and diffusion of titanium or beryllium.

A total of 120 transparent facet cut blue sapphires, of economically high value have been
provided from the most important dealer of colored jewellery stones in Izmir, the company of
Bay Diamond-Harmony, and most of them are imported from Australia. The data obtained by
the immersionscope have shown that the sapphires enhanced by diffusion can be easily defined
because of the color intensities that are formed at the regions of belt and union of faceta.

However, it is nearly impossible to be established the lately reformed techniques of beryllium
diffusion with practical gemmological methods. So, using FT-IR spectroscopy device, the spectra
of the investigated samples are taken, and non-absorption of pure corundum mineral at the
visible region, absorptions regarding to hydrogen in Al0, lattice structure, and the relations
between the oxygen connections are investigated. Initially, the oxygen atoms normally show
absorption at the region of ultraviolet, at the end of the metal ion charge transfer as a result of
diffusion, they show the absorption at the near blue border of the visible region. After the charge
transfer of the metal ions, like iron, Fe’* - O — Ti** are oxidized and they make the colors more
vivid for sapphire. Besides, since the minerals rutile and spinel, which exist as natural inclusion
at sapphire crystal lattice, cause a charge transfer between the atoms of iron and titanium after
high heat treatment, a more intense color is formed in the sapphire. As a result, while the main

peak at 3309 cm™ and the accompanying peaks at 2952 cm™, 2923 em’, 2850 cm™ show the
operation the glass filling with lead which is colored with cobalt, the peaks at 2597 cm™ and
2256 cm! assign the operation the glass infilling. In some blue sapphires, although, the peak at
3209 em’’ sometimes only relates to the beryllium diffusion, the wider band peaks at 3112 cm™,

3057 em’!, 2628 ecm-1 and the accompanying narrow bans peak at 3209 cm™ are the remarkable
features of beryllium diffusion. Our data obtained from this study show that O-H absorptions
can be observed in not only natural sapphires, but also in natural sapphires that enhanced with

heat and even with beryllium diffusion. That is, we cannot say that for a sapphire that displays
O-OH absorption also displays the beryllium diffusion. For the confirmation of these data, it
is necessary to determine the color saturations formed at nearly bellow of the stone surface.

Eventually, the dark color saturations observed in the surface crevices in the titanium diffusion

is not observed in the beryllium diffusion.
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