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Asbest dogal olarak olusan lifsi silikat mineralleri i¢in kullanilan ticari bir terimdir ve bu mi-
nerallerin tozlarina maruz kalma bazi kanser tiirlerinin gézlenmesine neden olabilir. Bu silikat
mineralleri lifsi veya lifsi olmayan yapida olabilir. Bilinen asbest minerallerinin tiimi amfibol,
piroksen veya olivin grubunda ferro- veya magnezyum silikatlaridir. Serpantin mineralleri kri-
zotil, antigorit ve lizardit olup benzer kimyasal bilesimde ancak farkli formda olusurlar. Onemli
asbest amfibol mineralleri aktinolit, amosit, antofillit, krokidolit ve tremolittir. Bu mineraller ge-
nellikle nispi olarak gaplar1 boylarina gore daha kiigiik cok sayida son derece esnek lifsi demetler
halindedir. Bu minerallerin lifsi demetlerinin ug kesimleri birlesik haldedir ve lifler birbirinden
kolayca ayrilir. Baz1 asbest kristalleri, iki ya da ii¢ boyutta biiyiir, asbest formu gostermeyen
kiriklarda dilinim vardir. Olivin minerallerinin serpantinlesmis formlarindan krizotil genellikle
lifsi formda gozlenir. Amosit ve krokidolit sadece asbest formunda gozlenirken, tremolit, akti-
nolit ve antofillit hem lifsi hem de lifsi olmayan sekillerde gézlenir. Ayrica zeolit grubu eriyonit,
mordenit ve ofretit de lifsi minerallerdir, ancak sadece eriyonit kanserojendir.

Asbest minerallerinin dogru tanimlanamamasinin nedeni pek ¢ok faktorle iligkili olmakla birlik-
te, cogunlukla metotlarin yetersiz veya uygun olmamasindan kaynaklanir. Serpantin mineralleri
tanimlanmasinda ¢ogunlukla X-1sinlar1 toz difraksiyonu (XRD) kullanilmaktadir, ancak bu po-
limorf minerallerin drgiileri birbirine olduk¢a benzerdir. Ayrica, X-1sinlari toz difraksiyonu ser-
pantin polimorflarinin lifsi ve lifsi olmayan sekillerde bulunmasindan dolay1 bu minerallerinin
miktarinin belirlenmesinde yetersizdir. Bu mineraller ve diger lifsi minerallerin birgok yontem,
(6rnegin Raman spektroskopisi, TEM ve Mdssbauer spektrumlart gibi), birlikte kullanilarak
ayirt edilmeli, lif genisligi, boyu ve oranlari belirlenmelidir. Eriyonit ve ofretit benzer yapidadir
ve epitaksiyal biiyiime gosterirler. Her ikisi de radyal, lifsi sekilde gozlenirler. Eriyonit ve of-
retit minerallerinin XRD orgiileri birbirlerine olduk¢a benzerdir, bu nedenle de sadece XRD ve
SEM-EDS yontemleri kullanilarak bu minerallerin ayirt edilmesi hatali sonuglara neden olabilir.
FTIR ve mikroprob gibi diger metotlar kullanilmali ve element igerikleri, yapisal formiillerin-
deki bazi element oranlar1 dikkate alinmalidir. Oftretitin yapisal formiiliinde Mg icerigi (>0.80)
eriyonitten daha yiiksek olmasi bu mineralleri ayirt etmede kullanilan uygun bir yontemdir.

Tiirkiye’de asbest mineralleri gibi eriyonit minerallinin de dogru tanimlanmast halk saglig1 aci-
sindan 6nemlidir. Bir¢ok lifsi zeolit mineralinin eriyonit ve lifsi serpantin minerallerinin krizotil
olarak tanimlanmasi ve bu mineralleri igeren bolgelerin kanser riski olan alanlar olarak nitelen-
dirilmesi ve/veya gosterilmesi oldukga sakincalidir. Kanserojen asbest ve eriyonit minerallerinin
ana kayaglari iilkemizin bazi bdlgelerinde yaygin olarak bulunmaktadir. Bu minerallerin belir-
lenmesi en uygun yontemler kullanilarak yapilmalidir, sonuglardan emin olunmadan yaymlan-
mamal1 ve bazi bolgeler spekiilatif sekilde potansiyel kanser riskli alanlar olarak gosterilmeme-
lidir. Bu kanserojen minerallerin tespit edilmesi halinde potansiyel tehlikelerini minimiz etmek,
yonetmek ve halkin korunmasi politikalar: planlanmalidir.
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ABSTRACT

Asbestos is a commercial term used for only naturally occurring fibrous silicate minerals and expo-
sure to dust of the minerals may cause observing the some types of cancer. The structure of silicate
minerals may be fibrous or non-fibrous. The known asbestos minerals are all ferro- or magnesio-
silicates of the amphibole, pyroxene or olivine families. The known serpentine minerals which are
chrysotile, antigorite and lizardite, have a very similar chemical composition and different forms.
The main amphibole asbestos minerals are actinolite, amosite, anthophyllite, crocidolite and tremo-
lite. The minerals generally occur in polyfilamentous bundles, and that are composed of extremely
flexible fibers with a relatively too smaller diameters than the lengths. These fiber bundles have
splaying ends, and the fibers are easily separated from one another. Asbestos crystals grow in two
or three dimensions while non-asbestiform fragments show cleave. Chrysotile formed from serpen-
tinized olivine minerals show commonly asbestiform habit. Amosite and crocidolite formed only in
the asbestiform habit, while tremolite, actinolite and anthophyllite occur in both asbestiform and
non-asbestiform. Additionally, erionite, mordenite and offretite are also fibrous minerals in zeolite
group, but only erionite is carcinogenic.

The misidentification of asbestos minerals are often related to several properties, mostly due to the
methods are insufficient or not appropriate. X-ray powder diffraction (XRD) is commonly used to
determination of serpentine polymorphs minerals but the diffraction pattern of the minerals is quite
similar to each other. Additionally, XRD is not adequate to quantify the content of the serpentine
polymorphs due to the inability of distinguishing between the asbestiform and non-asbestiform of
the same mineral. These minerals and also other fibrous minerals should be distinguished by com-
bination of many methods such as Raman spectroscopy, TEM and Mossbauer spectra, and fiber
width/length ratio should be determined. Erionite and offretite have similar structures and chemical
composition, and show epitaxial growth. Similarly radial, fibrous shaped erionite and offretite show
clearly similar XRD pattern, so distinguishing of the minerals to each other with only using XRD and
SEM-EDS methods may be lead to incorrect identification. Other methods e.g. FTIR and microprobe
should be used and their element contents and some element ratios in structural formula should be
taken into account of defining of those minerals. Using of Mg content (>0.80) of offretite which is
higher those of erionite in the structural formula is one of the effective distinguish methods.

In Turkey, accurate identification of the erionite mineral likewise to serpentine minerals is crucial. In
terms of environmental health, due to defining nearly all fibrous zeolite minerals simply as erionite
and also fibrous serpentine minerals as chrysotile, and therefore regions contained the minerals
were regarded and/or showed as risk of cancer areas that is obviously incorrect. However, host rocks
of carcinogenic asbestos and erionite minerals are widespread in some parts of our country. So, the
minerals should be determined using the most appropriate methods and results should not be pub-
lished without being sure of the data, and the areas should not be shown potential cancer-risk areas,
speculatively. If the carcinogenic minerals were determined, effective public programs for managing
and minimalizing their potential hazards and protecting of public policies should be planned.
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