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Bu calisma, Efe Cam (Istanbul) Fabrikas’'na ait cam hammaddelerin mineralojisini,
Ulkemizde ve genellikle Almanya’da uygulanan cam teknolojisinin incelenmesini
kapsamaktadir. Bu amacla kullanilan hammaddelerden ince kesitler hazirlanarak mineralojik
incelemeler ve konu ile ilgili yabanc literatlrler taranarak cam teknolojisi tanitiimaya
cahsilmistir. Cam, cogunlukla saydam veya yarisaydam halde kullanilan, genellikle sert,
kirlgan olan ve sivilarin muhafazasina imkan veren inorganik kati malzemedir. Antik
caglardan beri gerek insaat, gerekse siis esyasi olarak camdan yararlanilmaktadir.
Glnumizde halen en basit ara¢ gereclerden iletisime ve uzay teknolojilerine kadar cok
yaygin bir kullanim alani vardir. Cam ani sogutulmus alkali ve toprak alkali metal oksitleriyle,
diger bazi metal oksitlerin ¢ozllmesinden olusan akiskan bir malzeme olup, ana maddesi
(Si02) silisyumdur. Dinya‘da Uretilen camin % 90°dan fazlasini, 2000 yil 6nce oldugu gibi,
kirec, soda ve kum olusturmaktadir. Cam amorf yapisini koruyarak katilagir. Uretim sirasinda
hizl soguma nedeniyle kristal yapi yerine amorf yapi olusur. Bu yapi cama saglamlik ve
saydamlik 6zelligini kazandinir. Camin tasitlarda, insaatlarda, ev esyalarinda, tipta, yiyecek ve
icecek sektoriinde, mutfak aletlerinde, bilimsel amacli, dekorasyon ve sanatsal amacl
kullanimlari mevcuttur. Nerede kullanildigina bagli olarak camin tasimasi gereken ozellikler
degismektedir. Bu durumu pencere cami, resim gergevesi cami, cam masa, cam raf, otomobil
on cami ve finn iv kapadi caminda gézlemleyebiliriz. Camin 6zgil agirhdi, kimyasal bilesimine
bagl olarak 2,2-7,2 g/cm 3 arasinda degismekle birlikte genel kullanimda olan pencere ve
Gise camlarinin yogunluk degerleri 2,3-2,6 g/cm 3 arasindadir. Sicaklikta genlesme, camin
Isi-sicaklik soklarina dayanikliigini ve isitma ile sogutma arasinda camda olusan gerilmeleri
tespit etmede onemli bir Ozelliktir. Genellikle 5.6 x 10 -7 ila 140 x 10 -7 cm/cm x °C
degerlerindedir. Camlarin genel kimyasal igerikleri: 68 — 72 % SiO2; 9 — 16 % Na20; 0 — 7
% K20; 0 —11 % Ca0; 0 — 4 % MgO; 0 — 11 % BaO ve 1 — 5,5% AI203 degerleri olup, bu
oksitlerin olusturdugu mineraller camin hammaddesini olusturmaktadir. Bunlar kuvars kumu,
soda, trona, kirectaslari, dolomit, feldispat, petalit, boraks, kil mineralleri, borasit, kolomanit,
uleksit, kalyum karbonat, fluorit, cinko oksit ve baryum karbonattir. Bunlardan bor mineralleri
akicihdi hizlandirmakta; Thenardit (Na2S0O4), antimon- ve arsen bilesenleri ile kalinitrit
(Kalisalpeter KNO3) temizleyici; CeO2, SeO2 CoO renksizlestirme, metaller ve metal oksitler
camda cozlinerek renk olustururlar. Bunlar; Cr203,Fe203, CuO, Mno, Mn0O2, CoO, Co203,
Co304, Sn02, Zr20, Ti02, Sh203, Sb205, UO3, NiO vb. dir.

Cam cesitleri, kalk natron, borat, fliorit, diiz ylizeyli, bosluklu camlar, cam cubuklari, kdpUklu
camlar, kullanim amaglarina gore ise, renkli, buzlu, pencere, cam elyafi, telli, silis camlari ve
optik camlardan olusmaktadir. Cam Uretiminde takip edilen yol su sekilde 6zetlenebilir; 500
ve 750°C de kati reaksiyon, 600 ve 900 °C arasinda ilk erime, Sulfat, nitrat und karbonatlarin
CO2, NOx ve SO2 ile gazlarinin alinmasi, 1100 °C de alkali feldispatlar. 1200 °C de
plajioklaslar erir (loysit olusumu). Tam erime 1200 ve 1650 °C de gergeklesir. Eklenen bor
mineralleri erime derecesini ve vizkoziteyi distrlr. Eriyik oldukca ¢ok hava kabarciklar



icermekte, bunlar yukari dogru gikmaktadir. Arsen ve arsen bilesikleri ile bu giderilir (platin
cubukla karistirma ve (fleme). Son olarak sekillendirme isisina kadar eriyik sogutulur.
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This study contains investigation of the mineralogy of glass raw materials that is used in Efe
Glass (Istanbul) and of the glass technology which is applied particularly in Germany and in
our country. It attempts to introduce the glass technology using thin sections from the raw
materials used for this purpose and the relevant literature. Glass is an inorganic solid
material which is mostly used as transparent or translucent, generally rough, fragile and it
enables to contain fluid material. Since the antique ages glass is utilized both for construction
and decoration. Today, it is widely used from the simplest garments to the communication
and space technology. Glass is a fluid material consisting of rapid cooled, dissolved alkali and
alkali earth metal oxide and some other metal oxides and its primary constituent is silica
(Si02).

More than 90% of the glass produced in the whole world is consisted of lime, sodium
carbonate and sand like 2000 years ago. Glass solidifies keeping its amorphous structure.
During the production, the amorphous structure favors instead of crystalline structure due to
the rapid cooling. This results in strength and transparency. Glass has a lot of areas of use
such as in construction, house ware, medical, food and beverage sector, kitchen utensils,
scientific purpose, decoration, and artistic purposes. Features of vi glass may vary depending
on the area of use. This can be observed from window glass, frame, glass table, glass shelf,
wind screen, and furnace door. Depending on the chemical composition; the specific weight
of glass range between 2,2-7,2 and 3 g/cm3 and so are the density values of window and
bottle. Thermal expansion is an important characteristic in order to determine the strength of
glass against the temperature and heat shocks and tensions on the glass arising from
heating and cooling. In general it ranges between 5.6 x 10-7 and 1.4 x 10-5 cm/cm x °C.
Usual constituents of glass is: 68 — 72 % Si02; 9 — 16 % Na20; 0 — 7 % K20; 0 — 11 %
Ca0; 0 —4 % MgO; 0 — 11 % BaO ve 1 — 5,5% AI203 and minerals formed by these oxides
account for the raw material of glass. These include quartz sand, soda ash, trona, limestone,
dolomite, feldspar, petalite, borax, clay minerals, boracite, colemanite, ulexite, calsium
carbonate, fluorite, zinc oxide and barium carbonate. Among those the boron minerals
accelerate the fluency, thenardite (Na2S04), antimony-and arsenic compounds, kalinitrite
(KNO3 salpeter kali) act as cleaner, CeO2, CoO SeO2 are for decolorisation, and metal and
metal compounds give new colors to materials when dissolved in the glass structure. These
are Fe203, CuO, MnO, Mn02, Co0O, Co203, Co304, Sn02, Zr20, Ti02, Sb203, Sb205, UO3,
and NiO. Varieties of glass include natron, borate, fluoride, flat, hollow glass, glass rods,
foam glass. Based on their use, glass varieties are colored, frosted, window, glass fibers,



wire, silica glass and optical glass. Flow chart of the glass production can be summarized as
follows: solid state reaction between 500 and 750° C, first melting in between 600 - 900°C,
removal of sulfate, nitrate und carbonate, CO2, NOX and SO2 gases, melting of the alkali
feldspars at 1100°C, and melting of the plagioclase feldspars at 1200° C (leucite formation).
Complete melting takes place between 1200 - 1650 °C.



