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Dana-ayeér bl gesindeki kaolin olukumlaré Baté Anadc
tektoniiji ile gelikeKaglabeol Mk ymis @miné iyAywdadis idrace d ii rk.
te¢flerin hidroter mal akbtmrasyonu Ssoadacturmeéai mneydarac
ortal ama -kl mmettred &i r1.0 Kaolin i-erisinde dejikik sev
SEM incelemelerine g°re kaolinlerin esaslensener al i k
k u v a +kristpbalit) opaiC T , feldspat, it mont moT¢im |koanyiat-, al
ki myasal analizteél akta@raélkdgjaendd ek dnl Ca®,N®&®x me sér as

P.OsveH,Ok azan-1 ar é FeOs My Ko®, JiO,weSiOgka y € p | aur. Benzed oranakk
kaoli sleemménda , RbT,h,CZr We Wb kayaml-dmaeé év.d eBiajrelr&nmi
t ar aft an;ile HafiftNadir ToprakiElenesentleri (LRE)f a k mir k e kK r .

Anahtar Kelimeler: Dasitik-r i y o d a WKidrdtekmaltalgerfasyorKka o | i n Ceamadecager (

The Mineralogy and GeocheBattkegsof)D&anal a
Deposit: The Mobility of Major, Trace and Rare Earth ElementsDuring
Kaolinization
Abstract

Kaolin occurrences around Dana-ayér region are 1in
activity in Miocene volcanites in Western Anatolia. Kaolins in the studied area were formed by
hydrothermal alteration dfower Miocene aged dacitichyodacitic tuffsand according to the drilling

works the thickness of kaolin is about-18 meter. Opal lenses are also found in different kaolin

zones. The XRD and SEM investigati on niteaTe atherown t hat
mi ner al s accompani e eristkbalite] dpalCiT,t feldspar,r neontnaprillenitet dite, U

al ¢nite, h a | | Wehplsrock ehemécal dalydes ahsamples of kaolinsepresent aet

gain ALOs;, CaO, NaO, P,Os and H,O an a net loss oFe0s;, MgO, K,0O, TiO, and SiO, during

kaolinization Similarly, lossing of Rb, Cs, U, Y, Th, Zr, Nb and gaining of Ba, Srh&e been

determined.On he other hand; light rare earth elements (LREE) apre depleted during kaolinization.
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Maj°r; Eser ve Nadir Toprak El ementlerinin Mobilizasyonu
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dokulu olup, yer yer Oafkinfa cPSzteI$¢\Tl|ye%°esrt'enrd|er byud un:
dej i ki Kk biIemmM—SvijiEthkt alnekPlea WiearSaf gkaya tepe
i -erir. Lavlar ayréexkm@Ondeadeni @Il & K palrarygda@ ag’esrke Kk
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tefl er, a - e-kremgenklidir. Seyeelt &KmnédneKkés i d€lj. Dr0l earias®E.n6dda dej i K
feldspat, kuvars ve biyotit birincil minerallerdir. olup, kaolinit °© r n e k | oetaiyi kristalli ve
K¢ - ¢k pumi s par -al aréd¢da@nsyiezr yyaeprél &i I[ elkdi] me ol duk

kat él mékt ér . I st kesi flaectdayag® XKlasod @ m soicl ik sél nedkame y a |
opall ekme derine dojru naxzdleagmme.l eRi yo$ 0 nasitnlerdedd | e redset,
kerfez vyapélée kuvars, (kaoingtkal gk ul+kuphapNfekHapatvle
kl oritl exkmixtabi yotitayhigkeméaxkl ¢amé$al uju izlenirken,
matri ks i -inde bul unukesiDmlj emri nteardeaofjtraun ;- atthakt akén
riyolitik lavlar ve piisreokdlacsmniitkHkea-GMikdmir 4 tt Wanhkelanes & o ¢
demirmanganoksit sévamalkaerkél i nde bkuvamisnervahlt t opl ul uj
kar bonat mi ner al i zasy okesimiende gse | i kadlinitknontmorilloniBa k | & c a
kuzeybaté dojrul talr@ ikeerefeldspeMiak Isi tda mmar aj enezi bel
volkanik birimde yer yer pirit alterasyonu izlenir Al ¢ n ha derid &esimlerde izlenirken,aélin

yataj éneén t aban kesimlerind
A MKNERALOJK bl gelerinde ve k¢-¢k kérék |

' ’ kesimlerde belirlenen montmorillonit

4 1. XRD Kncelemel er i Camont mori |l |l onit tiptedir. Kl

al t seviyelerinde -ojunlukla
Dana-ayer kaollnlerlnlwl'ktf"burwnuf( ?lgnnan\/g i u3f0un"-'n
mi ner al oj i k bil ekimler @I%el?ilaltnﬁ/'éa N
belirl enmiktir. Ayrecgl'ﬁgp fKAgFer(e 5rﬁc Y&y €
Kndeksdej(@Hll)eri [8] heS§ E|abncayrca{< chk£819ienihg onal
kristall ekme derecesikekddpdedid| mekt er . XRD
incel emel erine ger e; belirl enen esas kil
mineralleri; kaolinit,42-donthdramalodgitEl ektrian j MsKir
Kuvars, opalC T, al ¢ni tve henfait! d s pkatc el emel er i
bil eki me giren dijer minerall erdir. XRD
incelemelerinde  kaolinitin  (001) ve (002)Kncel eme konusu kaol in °rn

yeczeylerine ait yansémgel gapeéerémnide; sekaoéymnat, |
714721 ve 357359 | arasénda h@éjioysmt tespit edilmiktir.

g°sterir. Kil boyutu S?Jﬂl_eklekrﬁw'é‘t'ltllér’fsha@ﬁfdﬁ'ktoqp i Ke
doyur ul mukeén kagy &daina e ma¥ks&®inemeéml ar, kitap xekilli yej
72006a gel 80 jésetsoomek OlkWKamwerfeydi fiogagn Kedb)vel i (keki
kaolinit yapéséenéen giBdrékpPlpoizail ;nalya doaahka aadzejlal e
g°zlenmiktir (keki l x)eklisndaqdir mi ntead @l il eirti ndkerni st e
kuvars, -o0oju °rnekte boftqla@@(?lﬁﬁesghloﬂnlulk’aoiﬁ@bﬂ?m”@'@k%k [
kuvars (alfa kuwaOpagT, °cva&nanjkagentekjg°pterir. Kaol
4.06 ile 4.09; ar asénda deleﬁﬂVKte‘lkplkd0|‘klésk)|(r90'0bﬂ'<tlﬂr0lkru
yansémalarée ile tespikaoleignitmtlkyyars Aksdrtaj enpeziat

alterasyonunun yojun omMidhfa ktkamabhtida kuyarsi wiletxu
kaolinit ile birlikte Polfruaskmaindad| ,kuyvaypsgo,kriigst ajlo eri
incel eme konusu ©°r neklI°drnektzsl erkablirigrdegysa y g® ng gol\ag ak
2.98, 246, 228 ve 1896deki  k arulknarehalioysit tipik ([P ve k¢reisel keki |
pi kleri il e beXRDverierneni kltarrak[iGeRygpurpyeya kapaleée u-|
gere kaolinitin krist@éenelkmek! ger2t ®Omuplapkakda O

bilgiler edinilebili. A Hi nckl ey HKna 8RE] ren uGméandeuri ubTyplkeirn

ol ar ak b|||nen y olInlteekntheel dikkaeod |i n d yjugraftdak u-1u tep
derecesi balleni. Kncel enen ©r vwalpkey dlou piayarw| éypl er ve -ok
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Al: Aliinit

O-CT: Opal-Kristobalit/Tridimit
Q: Kuvars

K: Kaolinit

k e ki KaoliR kil boyutu xé k € nl ar & di Ar a Ha @ @ a mlkaurrreugtikal lilen
doyurul m%Ck f éC:énd4d @ mék) .

u-1u ¢peémsy tipler k18lkKnicnedleeneny @r @amk| er deki hal
yapél abil mektedir [ 15]i.ki Ditjieprt i t ar[adf]t.anBi rkenrceset i p
mor f ol oj i -silikét glt benzezi malz&rhe morfolojiye sahip Alsilikat jel benzeri malzeme

°zellifjindeki mi k r)o[17]y u®nzreulllairk | (i mintirkor on oyduersr ul ar dan (
dej i Ki k ortam kokull areondat é@dlal lbeyngietr e Kpzenal zze?®
olabilir. Bu kristalizasyon adece halloysit ile é Kk énsat |l el (bgki | KBidjciketkilp nd
sonu-I|lanabil difji gi bi halsagsesce !l ekadl¢gipnikte kivlelyiadi r .
kaolinitth al | oy si t birliktblijkésmekhkenalea- éke yuvarl ak
ger -ekl exkebilir. Bu «k edalhaluzlreve bit uck laa p dilledirik yovarlak t | er i nc

tel benzerid ¢ z e & gsal wpluluklar halindedir u -t gp(lkeeek kKlek8c¢ ndedi r .
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WD: 19.4 mm

1428
MAG:8000x  HV: 20.0 KV WD: 8.8 mm

1066
AKU-TUAM H f) MAG: 1979 x  HV:20.0kV  WD: 27.5 mm

k e k iKbolinkerint ar amal & el e(k§8M)n gfirke notsékloepr iekilli (lBopk-

shaped kaolinitlerp ) kaolinit+°2z «kekilli kuvars,
kapal é) yuvarlak u-1| welkalllldyshiatl,| od/)si &«
Hkeresel mor f eli djiikyae gahi ppbeAlzer i mal z

(micro nodes).
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Yuvarl ak u-1 2 OmadeéwnysioeBa0edCode ki ekzotermi k pikler
uzunl uj aAlsariitp;t i SEM i me & Inenfealzerd exjdieki mi ni gesterdi’
rombohedral, ps®dohekskdgoelaénénr kb attDi/AT @ ejediyl@ar in e
toprajémsé agregatlar Ke&klindédtg°velr it m{ a60)r. ABymat (
kapsayan °rneklerde yapayamPCowEaa7i€®t elr e me Igeerri-nedkel e kK mi
g°zl enen balhgmeEmbér ;r enlOHi , - étkoépkréanjéé myans et an ana et
agregatlar halinde d¢z®p8C 5784 aG6F5 &67 ve 703CHN &k diez | enii
(kekil 3e) . Bazé °rnekbelrdemalsteathegk.. | Mawl li v b a msréi, s
yareée °z kekil i k¢-edk addékemrn ¢ k kyent alflagr ionliunk ugsutngu b
i J nemsi -ok k¢-¢éek h apiklerdsg;s992€C ve $96791C o1 &Ir der ig° ri¢lleme k t e
°rt ¢l m¢gk, nedaardéelrmékd Jdurukje&i | t d4) af D8@ede kiarardd atner rbi4
°r nekl egilidae jel Abenzeri malzeme pi k kaolinitlerin g¢é-1 ¢ d¢zel
°czellijindeki k¢r esel ifadeleden TGyinceremeldrirde; &aolinitin lkadsérbe | 3 f)

EDS incel emesi n®;: %2607 ebdil lamiiwre sk rAilst al su kayépl ar é
SiO,: % 330, Na,O: % 249; K,0: %1804, MgO: aj ér |l ék kayéeplarée ger -ekl ekme
%5,34; SO;: %446 7 ke k1 i negleve 8k ubbaolKinitl er de daha fazl a aj e
i -erikleri ye¢ksektir., kristalldi kaol init il e kot ¢

adsorbe su ve kristal SU Y¢zi
5. TERMAL KNCELEMELESRI"' kaolinit adsorbe edi | mi kK suyunu
kaybett D26 nda d ek kaybéna u

Kncel eme b°l gesinden detlienkhi LAk
kaol in °rnejinin leeraanrgl egerTf
(DTA) ve TermaGravimetri (TG) incelemeleri yapedan uza

ijer t a
ksaeo?nlnel tioyii- i

e
g
Ki
Ig/ é<aollh -[l A
a
i

yapél mekt ér . Kaol in JLFer lﬁlﬁ ag(ﬁ”%

i ncel emel er idred & Ki-kdwiktl'ejr! n_iAPI |"?4.¥ d 500
Kristall ekme dereceSI,a[t%llneeJ_eorbq/Ek' i dig IE% {J"" I'(éprn BL
deji kKimin bakl é&ca nede Jrll(%rr:igi:f}rhek ﬁel ? % ‘? |1y|’
kristalldi kaolin) + ek 870 I, un, '(

yansétan i1k end—ﬁ(]()’@rtn%'k’(k k" é)}gaﬁR SAD@‘”'IeSU m'kt'
aral éjénda, k°tg¢irkriCs "ﬁ?’aio kagrn pirdej Tame&me aj ér
civaréndadér ve geniKk 3 %0 e fr ?1|.e‘3r/‘9'° a?\re?s%%qa rkIQelfeL
ince tane ile ilikkili@gfmalgyiinceldemederie doffpnlr
yapéneén bozul maséneé ii‘)?ll'ﬂ'a 535'nyaferéétKa{(r?n tan_e
endotermik pikler 50B60°C ar asénda¢ Ikotﬁd¢_zen5|z, byl kri st
kristalik aol i ni t °d6-dien oustvaay&?g‘y' rklae miKtir

buna bajalfl@rolekr klay ba]. ger kKl exicr 2\18
Ayr éca, d¢zensi oz kaol oni ¥ EOKKMY pi k endot er mi k
pikler580C6den daha d¢k¢k dejerlerdedir ve 530
i [0}
m

e

ile 555C araséndaki endabéeimi k°rpéekl erinin ki myasa
kaolinitlerin gé¢-1 ¢ dbzdédnsilznmbediuklvaer éknaol g °nd teekrmer .
Fazla beli gi n ol mayan endotamrmiklkt pi ki jgi°msit eirre;mel emek ama
kot ¢ kristall.i kaol inbitt eadeki amg ék & g&- k(aAyNoKE), °ir ni
kristalli k aol i ni tl ere R2RY nadiar ftazdraalkerel ement analizl e
Yeni kristal faz ol ukusnounnuw i yaaeli@sgleet rainl moirkttai rkuvvet | i

ekzotermik pikler 90A.000C ile 9461000C ve

980-1005C ar a mé&dadaa gelir [22, 23]. 6.1. Ana Elementler

900-1000C ar al éj é ayne zamanda iy kristalli

kaolinit i -in ge-erli dirrnekl@pdded iy | BrWIO;PILFZ9 t araft a
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¥zellikleri
Maj°r; Eser ve Nadir Toprak El ementlerinin Mobil
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dej er | er 1493B54 & arasénddaavdaph®d®xikseen bui kartl arda izaf
(¢Ci zel)gSQJ/AI,O; or anl ar é ve z«Klilmylasghseeeme kBBUsuK®°rnek

Ayr é K ma Kndeksi ( CIl Aerleyen diterjisyon lleebirlikte ADs(arta&iyaya
kaolinlekme ve alterasygbme der-2altlaembi rRia otl a m&ml azneankg i
i -1in t amaml ayéecé par aBatéelCrrned&iB-&ulale k ikyu | KEKEKE | &
[27] . Al tere ¢ré¢ndeki miklutvarnr Isa rvée feldSpat rvehieYaie k glieikt r € n
varl eéjéné yansétan vieénkianodrianlliek mé ed eirleicKaalinnied ibraj [ 4
ol ar ak d e/pAliOxk ®em andiad énénnetkdcerriiknde en fazb zenginl
kaolinit i,8-lidnej eeli ndem velCxB] se dabper jen et kil er il
k¢- ¢k ol mase kaol i mllemarhez d érd e[r 2%,e s4 (M]i .n Dijer ta
yékseklijini, daha b Op-4& apohmas &8;dicsdeir kseml-ii Fkéak i nci |
fazl al @] éné i B8dndet ekirkne | ek nt 128r il e i 30k k kil idir
°rnekl d5% itbeb@ 1  adalkd SIQ/AIO; y ¢ Kkda J i ana kaya tipi ve min
dejerleri, °rnekl erdekiiaj kaol dlnd réédkméd.d Higrateentale s i ni n
ortay ¢ k s e k oIdUJunu i f adael teedeaars.yoXRBPt kiesiSrEde kal mék h
incelemel erinde belirlehenurl-akéndae itamelbgz&uvalr s
ve al ¢nit -1vbwarviee JKEF3KHli4mi nerakkéerdien ,®dr-le&jig i kaol i
SiG/AI,O; 0r anénén,l6y4lK seefRl) (y4¢ k sel mesi ne n[&0d e @2]. ol ur

ol maséna neden ol muktuKncelDeéifher kbauaft &m;ol k inmyarsnaelk |
ayrékma indeksi (Cl A) gtepherdeetri arheB0girzteei adek k
ol maseé y¢é¢ ksek ki myasaPOsayfesmaya ii-kearat addearitl er
[26, 323 4] . Dana-ayeér kaloina In e3d°&kt neexk 4 & & i) bvi e {OA . K

62,91-999 9 arasénda deji kare] &i mgyasskastieekkdiy k¢ Kk mial er | ey en
indeksi (CIA) dejerl eri ki mypa$§ ale oyrae wrka ol u-gli&ad yeni

derecesininorty ¢ k sek ol duj unu minerdllérimiy &a n s @rO&irs. e bir °r nek h a
hareketsil avr an méckt ér .

Ana kayadan kaoline d°n¢kegm s¢grecinde ana, eser

ve nadir toprak el eme 6. Eshra&lemektlert |1 i | i J i ger -ekl exir.
Kaol inl ekme sérasésgfva ana el ementl erden Al

SiO, immobil, alkali ve toprak alkaklementlerise Kncel e me konusu kaolin °rne
mobi | davranarak kaol ienleenkermet a@rnté&d rzéeh dgdesn ut-ahnasE ElCay a y «
vV e y¢ksek Ti , Fe, Mng°rMg,no€Camal iNcae wai IKmi K eser
t ¢ketil mesi geni K k a o ke knil le kénied ak dveerr iellimeknkeinite nedidreiklii |
[ 35, 36] . Kn c el earkayayk oknaucslui n®lrenkenkel ed elree cae s i ile il
g°re normalize edil mi wsanaeledmaeneint i -deerjii HBOlpliery ¢ k s e
(kekil 5) i ncel endi jinde k aesdr i efementienteki irbgirddena fard ed ay ¢ k s e k

il erl eyen alteraf®ycCaa dhael emlodrariagke Aflar kl & alter a:
NaO, POsve LOIl (at ke y-B&) z en gi edere[4dm@Ei,szr, Nb, Cr, Y, W ve Yb gibi eser

buna | kFa®;k Mg, KO, TiO, ve SO, elementlerin weathering, diyajenetidterasyon ve

kayéepl ar e mey d a,@em fazlae hinidk toit er maNa al t erasyon Séras
zenginl ekmi k, ObRQ3 WOl geé rdeasvé& yalnk a G a | ediDiijreaffar2t9a,r 45, 4
AlbOzi z|l emi Kt ir. E sOve fTi®D | asit Kpa lyidrgbermal satierasyonosn u c u ol ukan
de meydana x(gelamitca i asi kAdlis 8,/ Basvg 8mea¢snden zenginlexir
eriyebilirlifji d¢ ke k kalrkiejnuy Crin Nh, difot ewrema REE |
alterasyonda immobil kabul edilr ve A met eor i k i Kl eml er il e kaol i
zenginl ekmesi alterasydn | ismirdddcezilidraderi elementlenme y e n

kal énté mal zemede bi r ilkamea-(ayetrrién keaioZz dmfiemleemkbe)l | nd
yoluyl a ger @k’@ ks écdlkBarigtke rds y on derecesini yanseét
d¢kek( <$pHO a sahip sod gjsgloamdlaar mwoebkiIli ndedi r .
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¢i zelKpo!lli.nl erin ve ana kaya (ANK)O®6nén ana,

a &kaybeée)
Ana Elementler (% Ajérl ék)
KF3 KF7 KF8 KF9 KF11 KF12 KF13 KF14 KF15 ANK
SiOF 74.81 39.31 41.47 41.94 61.5 63.62 80.55 67.5 75.1 77.25
AlFOf 14.93 33.98 34.99 35.15 20.52 24.44 14.20 16.21 18 12.16
FeFOF 0.5 0.52 0.33 0.3 1.6 0.62 0.20 0.2 0.2 2.21
MgO 0.1 0.04 0.05 0.01 0.2 0.09 0.086 0.09 0.11 0.24
CaO 0.58 0.02 0.01 0.01 0.1 0.21 0.08 0.17 0.7 0.02
NaFO 5.11 0.005 0.005 0.005 0.19 0.05 0.05 0.42 0.05 0.01
KFO 3.11 0.02 0.02 0.01 10.61 0.22 0.11 0.53 0.05 1.48
TiOF 0.02 0.01 0.01 0.005 0.54 0.23 0.10 0.24 0.1 0.4
PRO4 0.15 0.29 0.13 0.14 0.13 0.2 0.12 0.11 0.12 0.06
MnO 0.03 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
CrFOf 0.011 0.005 0.01 0.01 0.003 0.002 0.003 0.001 0.004 0.004
AK. 0.6 25.8 23 22.4 3.55 8.35 4.30 10.65 5.4 6.1
Toplm 99.95 99.99 100. 100. 98.94 99.03 99.80 96.12 99.83 99.95
Eser Elementler (ppm)
Sc 1 5 13 13 8 7 7 7 7 7
Ba 59 11 0.5 0.5 618 520 798 798 527 55
Co 0.4 1.2 0.1 0.4 1.4 5.2 0.1 0.1 0.8 3
Cs 0.9 2.8 1.5 1.3 3.8 5.1 0.2 0.2 0.2 5.7
Ga 12 0.8 0.25 0.25 18.5 16.4 10.2 10.2 15.2 14.1
Hf 0.8 0.05 0.05 0.1 4.8 3.2 0.8 0.8 0.05 4.2
Nb 8 0.2 0.2 0.1 11.5 9.2 8.6 8.6 0.2 11.9
Rb 115 0.8 0.7 0.6 117 180.6 0.8 0.8 0.5 89.6
Sn 4 0.5 0.5 0.5 3 4 0.5 0.5 0.5 2
Sr 199.5 1.1 2 2.2 528 250.3 312.5 312.5 8 9
Ta 1.7 0.05 0.05 0.05 1.2 1.1 1 1 1.2 1
Th 0.5 1.7 0.1 0.1 12.2 11.8 0.05 0.05 15.8 18.1
U 1 2.6 0.8 0.8 3.8 0.8 4.2 4.2 5.8 4.6
\ 4 40 186 177 102 50 4 4 9.8 50
W 0.8 0.25 0.25 0.25 0.8 0.25 7.6 7.6 1.8 7.7
Zr 16.2 3.6 4.1 4.8 184.6 164.8 155.8 155.8 146.2 150.2
Y 4.4 3 3.3 25 35 6.8 3.2 3.2 25 19
Mo 0.5 0.1 0.1 0.2 0.2 0.1 0.9 0.9 1.6 0.9
Cu 1.4 69.8 18.5 15 3.6 4.6 2.2 2.2 16.5 2.6
Pb 4.8 1.5 0.2 0.5 13.8 13.2 1.6 1.6 2.8 17.9
Zn 3 5 2 3 1 3 2 2 3 8
Ni 3.7 77.7 15.7 13.7 3.7 13.2 1.2 1.2 2.8 1.7
As 0.25 29.1 33.2 34 28.2 16.5 0.5 0.5 0.9 80.5
Sb 0.2 0.05 0.05 0.1 0.2 0.8 0.05 0.05 0.1 1.1
Ag 0.05 0.05 0.05 0.05 0.2 0.1 0.2 0.2 0.1 0.1
Au 0.25 0.25 1.3 1 0.25 0.25 0.1 0.1 0.1 12.9
Nadir Toprak Elementleri (ppm)
La 24 0.3 0.1 0.2 0.4 0.3 0.2 0.3 0.1 37.1
Ce 4.5 2.1 0.2 0.5 2.1 3.2 0.8 0.2 0.2 70.7
Pr 0.47 0.95 0.04 0.08 0.18 0.05 0.86 0.18 0.4 6.94
Nd 15 8.4 15 0.4 1.6 0.4 1.2 1.2 0.5 235
Sm 0.4 4.35 0.38 0.41 0.8 0.45 0.40 0.5 0.82 4.08
Eu 0.19 1.23 0.14 0.15 0.15 0.38 0.42 0.18 0.32 0.86
Gd 0.39 3.35 0.61 0.57 0.51 0.18 1.02 0.24 0.57 351
Th 0.1 0.62 0.12 0.12 0.12 0.1 0.10 0.12 0.12 0.6
Dy 0.66 2.69 0.74 0.64 0.62 0.64 0.60 0.62 0.66 3.12
Ho 0.13 0.34 0.14 0.11 0.12 0.14 0.14 0.11 0.12 0.63
Er 0.41 0.65 0.36 0.28 0.36 0.4 0.41 0.38 0.36 1.96
m 0.08 0.09 0.06 0.04 0.04 0.06 0.04 0.06 0.08 0.32
Yb 0.52 0.47 0.32 0.22 0.35 0.32 0.24 0.22 0.5 191
Lu 0.08 0.04 0.04 0.03 0.03 0.04 0.03 0.04 0.08 0.3
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Buna g°r e; kaolinl ekmesosnirraescé nsdeep eBaj eme eSrki fi®rklad t e
daj el eml ar sergileyereaekx mbagrzés; °rnekl er de kayba
ujrarken be¢yek °I1 -¢de kaolinde zenginlekmiktir.
Buna karkén Cs, Rb, T he6.3. Nadir Toptak Elethentlei Y ve Yb genel

olarak ilerleyen  alterasyon ile birlikte

teketil mikleedi PrneRbeKia@el emaafkonusu kaolin °rnekl
zenginl ekme gestermesiehememd] merg i zeehl dglederaw -lalamaar eék ay a y «
teketi |l mi k, bunu sér ag®ryé anoTfTmal iUz e ké&kibl8, Hondiitk Yde ] i Ki
izl emi ktir. Zr ve Nb mbor maleiszéem €@ ehi k kek inid bylalgid zaené
ol mazken bir kéesem °rvregkitlani ktaiyb a u Na d tlegnint étropr ak
(kekiv¥b k6¥k Rbf dl-desrpdti, ndphilikasyenk al@rasyon tipine, birincil kaya

i -erdpil dXpat, mi ka ve talpdmiet ihlied;r oy eksnak Srrzeltini
i -erikleri i se -oJ umliwkloa er mladj i-yakellas dei Itea K &€ n me
il i kkil3nDamadayeéer é k atoilriinncaoll uk drmawe dan -%z¢éindéekten
sérasénda Rb, Ba ve SmibdemalRberhemgrmapégedgal girerek
si stemden uzakIaKméK ddsosbe dbramék) ,zeBgi nvleeksr 6und4 8] .

b¢eyek bir k @ s mé ile kaelinita d g @relv gieymon Kkabblin ol ukuml ar
yapésénda tutulNgpureelol BelngEariSek mesi ; hi poj en kaolir
i -eri KR=EOSI5; a¥%aseéenda dleREK eka yyigpk saeeké meydana gel ir

SOzi -erfd¥i eei birlikte dkefperiendlokbdhuj] isedasénda nadi
yé¢ksek Ba ve Sr i - er imdkbeirlii zkei roilnncui kl  yififnfedimaa | lea y avy
alterasyonundan zi VadeétidPrzeed tiel gement |l mri i |(eL RIEE) a ]
ol mal edér . Dijer tarafeleamemt|ldenmnitere mMa@HRBEE)Y i gP meed aih
ili kki i Au, Ag, As, Ew, i a, | Pafigi ben @il rimexmd eg?° s
genel ol arak y¢ksek sakKebtbilEBwekzenegienlleekrndeesdii r .al t e

sécakl ejeéen késmen y¢ksek ol m
(Ba+Sr}(Ce+Y+La), (Cr+Nb)(Fe+Ti) ve (Zr} ¢r ¢nfdekdspatl ar ile ilikkild@
(TiOy) dejikim diyagraml &oadkiatoll e mé egrme e k °kkaeonlii nde ki

hakkénda bilgiler veriel dmMelnt]l.erBiumian gt keet idrmewse MNb
i -erikleri s¢perjen keabodakni oK axmiml zreemgd el edramea [
fazl adeéer (Cr +Nb) 6 a kanek @ o iThk +Ee¢ ki déewyiagr amenh &g éna
incel eme konusu kaol i ntaradtanj miyolltkiarn dle&@ s mérkeént pf bej en

k°kenli kanal i nyaka&lnanbh dir e ceeg ma l alterasyonu son
k¢mel endbkl &ri 8KF 9 nolkuwmodiijndrer Wier kkoénsdem t | er e g°re
°rnekl erin i se far kl éf akliand eca modiu.gle&n e k lgePmesrl ko nu
(kekil 7). Benzer ol arrma&k| erpoj emradiorl utkaupn ak el e me
s¢é¢perjen ol ukuml ar a g§ T ree dnachramaF az b a e ddBamiSmda, yagr
-eri klerine sahiptir(baXeace?tenekl ePdaeekkendehkl| exkm

i
(Ba+Sr)i - er i k1l er i d {Ge¢YieLap Ir uag , mhafif Badir tSprak elementlerinin (LREE),

dejJ i kKim diya@gr 8méndd an okRué r° rnnaedkilrert oprak el ementl eri
dékéendaki dijer esr¢npeekriffeernl Reé s m&mret klamiek ékl dukl ar é g°
ol ukum tipini y anB@&t ®an a% aglélri kikeedliirn oFKZukumu sér
di yagraménda i sekat* ek & KkREEtrj net hil pnejsén kaol i n ol ukumi
kaol in ol ukuml aolkdukkhdk@ehidaol dujuna ve hidroter:Ht
ger ¢l mektedir . Dijer tialreafalamk t°ujnuerkd er daket dek mkekt
L a Ve Ce dejerl erikonhdirpadjleer e k glkRerei (kaol indelk
destekl emektedir [ 47].zerugianlgekrnee;sikaobienl @lkuneinmn s é
hi pojen k°kenli ol duj en ki herciakdemisnez kadm wzsaus yolnd uj un
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7.S1 VI KAPANI M KNCEBEMEQOEB&KLAR VE TARTI k MA

Kaolinis¢moméaikmdeKki s é c&rd &-ka yveéer kkiamwylaisnaller i - Er ken Mi
kokul I ar il e ilgili briyotagitik  leachktenlii |vitnikksrii st al n tkafoll @ mi
i -indeki -atl ak vV e k éidrétdrrhah rattesasyogu® zsdnecundaneydakal v ar s

kristalleri iszerinde gelvei kKkapan&moliinncled kenmee | kg4 ens
yapél mekt ér . Bu ama-| akek| adde wefrfekdltaraykalreey ummecfaf agd ¢
05115 cmbe¢eyeéekl ¢ ¢énde heksesbhgpnabornadajmda&i i | erine g°r e
kuvars kristalleri (keada® hdal 0daj, i kke)n kkual Heéannl g€l jkee K & @ h

Kncel emel erde 0.1 Om ikésielerihde dml armaes &redkd edej i kkeaant | a
boyutl ar a sahip ol an XRIk eepSEMieémte¢ ealr €mel ebi nengi®°lre ka

kekenl i, t ek fazl é esm€ki @iperallek kapliaitnn@ommoriltozitevd illiti J i
gesterdikl eri 9 €,Id). Erdingen ohuip,ksilisi nineralleki €kkiviark,opal CT), feldspat

sécakl éje (TmAC), homo( mind jeikynek Is&ésc,akbapedi(dh, A@) ¢n
ve tuzb | u k (% ekde] erti MaCHgdemadteijter def i Ki k oranl arda bi
206 de veuikl mi wki de] er | Elekiracn Birdskop rincelerhedeingle heksagonal

[54] t ar af & nilena nuzluluk e hesaplama k aol i ni t |l evhal arénén ol ukt t
yent emi°me hesapl anmékgevkek Bwyrya gs°érke;, doku geli kKt
inceknen °rnekl ejeded%li05ieuk bal uki deerin ol ukum k°keni h
%1318 NaCl edge r i adaepérnmaktlea@dolriniBt | er deki gevkek paket
birincil k°kenl i, éanldrdak k afod z Inéd t i( maé yygésgzeeyk avpea/ravkegyn Kk oK u
yapd an mi kr ot er mo soaucundakge? | K¢ mj ene i Kar et eder [ 17,
kuvars kristake r i 1347°C ile 1856°C araghvda k aol i nl ek mede kuvars+kaolini i
dgiken homojersekme seaklk(Th°C) dej éri lde it er mall kokul |l ar il e 0l i
el de edi | mi Kk ol up, erzal a ma s d@ankij @ndank@m@e 280 ol du
sécak!|,BLTéd0i59%er taraftvarin{ 56n.celBemeer Hd sahig k , y¢é¢ ks
alanénéekhuzleyzdey usunda sKeelz¢esiytoenp e etaklitséin i | eeri ° z Kekil
yataj é bl gesinde Miygeeni gydel @geubkkrbokkbdere hidr ot
i I i kkirliinci | epiter mal kalouv aar so | diexmamrulnaur énhdar et ede
yapeél an séve kapaném iincedleanae leeriinredeg,°r ;i rbarcadayé
k°kenli séveée zeltegdilenl5k apakielml ar dyari ek éml ar vV e kitap
330C arasénda dejiken hlmgnojiemédeeme!| s&@aakl(&lelsared ) vV e
veQ5Ie48 ar adse§fnidkaen tuzl kaoki rdieffleed erigevkek paketl el
[ 557 ; Danasay@rkibClsg¥enekapanambg¢yék kesménda be
incel emel er i i 1 e benz ekularskpargiénezi, kaolinitkerint eodl iurk.t ur duj u

¢i zelSger €2 kapaném ve modW):eagmesalklké Q) .dehdjhd rélr
s c a ktuzlaljké%).exk dej er NacCl

¥rnek N 1 2 3 4 5
Tm(C) 0,7 06 038 9.3 28
Th(°C) +1438 +1775 +1856 +1545 +1347
Tuzluluk(%) 1,23 1,05 1,40 1318 4,65
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