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Lityum ¢ok dnemli hafif bir metal olup yogunlugu ¢ok diisiik kat1 bir elementtir. Lityum, La-
tince “tag” anlamina gelen “lithos” kelimesinden tiiretilmis olup atom numarasi 3 ve sembolii
ise “Li” dur. Yumusak ve glimiis beyaz renkli bir metal olan lityum, alkali grubu elementler
grubundadir. Alkali bir element olan Li ¢ok aktif ve ¢cok kolay alev alabilir. Bu sebepten dolay1
dogada serbest olarak bulunmaz ve genel olarak iyonik bilesikler halinde bulunur. Lityum
kismen mineral seklinde, fakat yogun olarak mineral veya ¢6zeltilerden elde edilen kimyasal
bilesikler olarak tiiketilir. Baslica spodiimen (LiAlISi,O,) ve petalit (LiAlSi,O, ), seramik ve
cam lrlinlerde eritken veya sirlamak ve 1stya dayanikli seramiklerde termal genlesme igin kul-
lamlir. Lityum, Li,CO,, LiCl, LiBr ve LiOH dahil olmak tizere, gres yagi ve yaglamada kulla-
nilabilir sicaklik araliginda, kimyasal olarak kullanilir. Lityum-iyon bataryalarinin (pillerinin)
artmasina bagli olarak, lityumun kullanim alani geniglemis, telefon, diziistii bilgisayarlari ve
elektrik ile hibrid (birlesik) vasitalarda yaygin olarak kullanilmaya baglanmistir.

Diinya’daki lityum kaynaklar farkli yatak tiplerinden gelmektedir: kapali havza ¢ozeltileri,
58%; pegmatitler ve iliskili granitler, 26%; lityumca zengin killer, 7%; petrol sahalarindaki
cozeltiler, 3%; jeotermal ¢ozeltiler, 3%; ve lityumca zengin zeolitler, 3%. Lityum, genel olarak
pegmatit ve magmatik yataklar, evaporit ¢ozeltileri ve birgok diger jeolojik ortamlardan elde
edilmektedir.

Granitik pegmatitler, lityum, kalay, tantalum, niobyum, berilyum, sezyum, rubidyum, skandi-
yum, toryum, uranyum ve nadir toprak elementleri gibi ender minerallerin 6nemli bir kaynagi-
ni1 olugturur. Lityum kazanimi baglica pegmatitlerde bulunan minerallerden elde edilir. Spodii-
men, pegmatitlerdeki en dnemli lityum mineralidir, ambiligonit (LiAIPO,(F,OH) yaygin fakat
nadiren ekonomik degerde ve petalit, eukiriptit (LiAISiO,) ve lepidolit (KLi,AlSi,O'F,) az
oranda bulunan minerallerdir. Kuzey Amerika’daki Kings Mountain pegmatit kusagi en biiyiik
ve onemli lityum pegmatit yataklarini olusturur. “LCT” diye adlandirilan bir kistm pegmatit-
ler, lityum, sezyum ve tantalum gibi ender metaller yoniinden zenginlesmislerdir ve bu LCT
pegmatitler lityum igin isletilir. Bu tiir madenlerde en 6nemli lityum minerali spodiimendir.

Lityum igeren salamura yataklar, jeolojik olarak, sedimantasyona kargin buharlagsmanin daha
yogun oldugu lakiistrin evaporitleri igeren giincel kapali havzalarda yerlesmislerdir. Lakiist-
rin evaporitler ve ilgili salamuralar ¢ok genis aralikta bilesime sahiptirler ve yersel olarak
lityum yoniinden zenginlesmislerdir. Lityum igeren salarlar, genel olarak, Arjantin’de Salar
de Hombre Muerto, Bolivya’da Salar de Uyuni ve Sili’de Salar de Atacama’y1 da kapsayan
Giiney Amerika’nin Puna Plateau bolgesinde bulunmaktadir. Bu bdlgelerde lityum igin ola-
sili kokensel kaynaklari felsik kayaglarin ayrismasi, volkanik sisteme bagli jeotermal aktivite
veya altta yerlesmis magma olusturmaktadir. Qinghai-Tibet Platosu’nda lityum igeren lakiist-
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rin evaporitler ve salamuralar, bindirmeler ve dogrultu atimli faylarla gelisen Himalyalarin
olusumu sonucunda olugan havzalarda da bulunmaktadir.

Kirintili sedimanter ile volkanik malzeme ve hidrotermal ¢ozeltiler veya evaporitik salamura-
larin arasindaki etkilesimlerin olustugu birgok jeolojik ortamlarda yiiksek degerlerde lityum
yogunlagmalari bulunabilir. Bu tiir yataklara Nevada’daki King Valley ve Sirbistan’daki Jadar
bilgesindeki yiiksek lityum igerikli kayaglar 6rnek verilebilir. McDermit Kalderasinin batisin-
da yer alan King Valley lityum yataginda, lityum igeren smektit tirii kiltagt hektorit [Na, ,(Mg,
Li),S1,0,(OH),] katmanlari sedimanter ve tiiflii kayaglardan olugan bir istifte bulunur. Jadar
lityum yatagi, Sirbistan’daki Jadar havzasinda Oligosen’den Pliyosen araliginda genlesme ile
olusan birgok sedimanter havza olusmustur. Jadar yataginda, kolemanit [Ca,B.O, -5(H,0)]
katmani, 5.7% Li ve 14.7% B igeren yeni tanimlanan {i¢ farkl jadarit mineral [LiNaB,Si-
O,(OH)] merceginin Ustiinde yer alr.

Lityumun bulunusu ve dagilimi, Tiirkiye’deki bor ve bor icermeyen Neojen havzalari ve giin-
cel lakiistrin gollerde incelenmistir. Yapilan analiz sonuglari, lityumun, borat yataklarindaki
killerde 0.17 ile 0.58% Li,O ve giincel gol sularinda ise 0.30 ve 325 mg/1 Li" aralifindadur.
Lityum, Tiirkiye bor yataklarinda baskin olarak kil minerallerine bagl olarak (baskin olarak
hektorit tipi smektitler) bulunur. Bigadi¢ bor yatag: yiiksek yogunlukta Li,O (0.71%) igerir.
Tuzgo6lii suyunda ve bor yataklarinin bazilarindaki killerde gelecekte isletilebilecek diizeyde
lityum icerikleri kapsamaktadir. Bati Anadolu’da jeotermal kaynaklar az miktarda lityum ige-
rirler. Ek olarak Tiirkiye’de arastirilacak daha bir¢ok lityum kaynaginin oldugu tahmin edil-
mektedir.

Giincel olarak toplam kaynaklar, 21.6 Mt Li salamura tuzlu su yataklarinda, 3.9 Mt Li pegmatit
yataklarinda ve 3.4 Mt Li ise hektorit ve jadarit yataklarinda bulunmaktadir. Ek olarak 2 Mt
Li ise petrol sahalar1 ve jeotermal ¢ozeltilerde bulundugu tahmin edilmektedir. Toplam 31.1
Mt Li, gelecek asirda ihtiya¢ duyulacak lityum miktarint karsilayacak durumdadir. Lityum,
giiniimiizde en ¢ok Avustralya, Arjantin ve Sili’de tretilmektedir.

2012 yilina gdre Diinya lityum tiiketiminde endiistrinin dagilimi su sekildedir: seramik ve cam,
35%; bataryalar (piller), 29%; yaglar, 9%; hava aritmasinda, 5%; metaliirji, 6%; polimerler,
5%; altiminyum rafinerisinde, 1%; ve diger kullanimlar, 10%. Lityumlu bataryalarin (pillerin)
elektrikli araclarda (EVs) hizla artan kullanimi, 21. asirda lityumun en biiyiik pazar1 olacaktir.

Anahtar kelimeler: lityum, lityum mineralleri, yataklar, dagilim, kullanim alanlar1
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ABSTRACT

Lithium is a highly important lightest metal and the least dense solid element. Lithium is
named after the Greek word “lithos ” meaning “stone”, represented by the symbol Li and has
the atomic number 3. Lithium is a soft, silver-white metal that belongs to the alkali group of
elements. As all alkali elements, Li is highly reactive and flammable. For this reason, it never
occurs freely in nature and only appears in compounds, usually ionic compounds. Lithium is
consumed partly in mineral form, but largely as chemical compounds that are prepared from
minerals or from brines. The minerals, principally spodumene (LiAlSi 06) and petalite (LiAl-
S8i,0,,), are used in ceramic and glass products where they serve as flux or glaze and lower the
thermal expansion of pyroceramics. Lithium in chemical form, including Li,CO, LiCl, LiBr
and LiOH, is used in greases and lubricants where it expands the useable temperature range.
Due to the increasing in lithium-ion batteries, lithium has many uses, the most prominent being
in batteries for cell phones, laptops, and electric and hybrid vehicles.

Worldwide sources of lithium come from different ore-deposit type as follows: closed-basin
brines, 58%, pegmatites and related granites, 26%, lithium-enriched clays, 7%; oilfield bri-
nes, 3%, geothermal brines, 3%, and lithium-enriched zeolites, 3%. Lithium supply comes
largely from pegmatite and related magmatic deposits, evaporative brines, and several other
geologic environments.

Granitic pegmatites are an important source of rare metals including lithium, tin, tantalum,
niobium, beryllium, cesium, rubidium, scandium, thorium, uranium and rare earths. Lithium
extraction from minerals is primarily from the minerals occurring in pegmatite formations.
Spodumene is the most important lithium mineral in pegmatites, amblygonite (LiAlPO (F,OH)
is widespread but rarely of economic importance, and petalite, eucryptite (LiAlSiO ) and le-
pidolite (KLi AlSi O10F,) are less common. The largest and most important lithium pegma-
tite deposits in North America are in the Kings Mountain pegmatite belt. A few pegmatites
— termed “LCT ” — are enriched in the rare metals lithium, cesium, and tantalum, and it is
these LCT pegmatites that are mined for lithium. The most important lithium ore mineral is
spodumene.

Lithium brine deposits are located in geologically recent closed basins containing lacustrine
evaporites that were produced by high rates of evaporation relative to precipitation. Lacust-
rine evaporites and associated brines have a wider range of composition, and are more likely
to be enriched locally in lithium. Lithium-bearing salars, in South America are largely in the
Puna Plateau that includes the Salar de Hombre Muerto in Argentina, the Salar de Uyuni in
Bolivia and the Salar de Atacama in Chile. The most common possibilities source for Li are
weathering of felsic volcanic rocks or geothermal activity related to nearby volcanic systems
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or underlying magma bodies. Lithium-bearing lacustrine evaporites and brines are also found
in the Qinghai-Tibet plateau where basins were generated by thrusting and transtensional
faulting during formation of the Himalayas.

Elevated lithium concentrations are found in several other geologic environments, such as the
area where the interaction between clastic sedimentary or volcanic material and hydrother-
mal solutions or evaporative brines take place. Example for these deposits are King Valley in
Nevada and Jadar in Serbia, have attracted attention recently for their unusually large volume
of lithium-bearing rocks. The King Valley lithium deposit consists of layers of the lithium-be-
aring smectite clay hectorite [Na0,3(Mg, Li),Si,0,,(OH),] in a sequence of sedimentary and
tuffaceous rocks along the western side of the McDermitt caldera. The Jadar lithium deposit
in Serbia is in the Jadar basin, a group of lacustrine sedimentary basins that formed during
Oligocene to Pliocene extensional faulting. In the Jadar deposit, a layer containing colema-
nite [Ca,B 0, -5(H,0)] overlies three separate lenses containing jadarite [LiNaB SiO (OH)],
newly recognized mineral with up to 5.7% Li and 14.7% B.

Presence and distribution of lithium investigated in some of Turkey’s borate and non-borate
Neogene basins and recent lacustrine lakes. The results show that the lithium values obtained
Jrom clays of borate deposits vary between 0.17 and 0.58% Li,0, and recent lake water samp-
les contain between 0.30 and 325 mg/l Li+. Lithium is mostly bounded in the clay minerals
(mainly hectorite-type smectite), in the borate deposits of Turkey, the Bigadi¢ deposits have
a high concentration of Li,0 (0.71%). The lithium amounts indicate that both the waters of
Tuzgélii lake and the clays in borate deposits are potential lithium resources for the future. In
western Turkey, geothermal sources also contain minor amounts of lithium. There are several
other resources to be investigated in Turkey.

Total resources at present about 21.6 Mt of Li in brine deposits, 3.9 Mt of Li in pegmatite de-
posits and another 3.4 Mt of Li in the hectorite and jadarite deposits. Additional 2 Mt of Li has
been estimated for oilfield and geothermal brines. This total, 31.1 Mt Li, is sufficient to meet
the estimated lithium demand for the next century. Most lithium today is mined in Australia,
Argentina and Chile.

Worldwide lithium consumption in 2012 by end-use industry as follows: ceramics and glass,
35%, batteries, 29%, greases, 9%, air treatment, 5%, metallurgy, 6%, polymers, 5%, alu-
minum refining, 1%, and other uses, 10%. Growing use of lithium in batteries for electric
vehicles (EVs) is expected to make this the main market for lithium during the 21st century.
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