
** *

REE

Nb HREE LREE

La/Y Si

Eu

TTE pH

' " '  "
' " ' "

Balkay & Samimi (1972)

Kamineni & Eftekhar-nezad (1977)

Calagari & Abedini (2007)

(Maksimovic & Panto, 1991;  MacLean et al., 1997;  Mongelli, 1997;  Hill 

et al.,2000;  Meyer et al.,2002;  Temur et al.,2005; Santos et al.., 2006; 

(Mameli et al., 2007 

(XRD)

(XRF)

(NAA)

XRF

 ± %  ± %

(Detection limit)

ppm W

ppm
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NE-SW a

XRD

(Nodular)

c b (Panidiomorphic granular)

(Bardossy & Aleva, 1990) d

e

f

pH

La/Y

  < pH

  >
Crinci & Jurkowic, 1990; Maksimovic &)

(Panto, 1991

a, b

SiO2 Fe2O3 2O3 La/Y

Al Si La/Y Fe

a, b, c

La/Y

(Schellmann, 1983) SiO2- Al2O3- Fe2O3

Fe2O3 Al2O3

SiO2

SiO2

Fe2O3 Al2O3

REE

REE

Ce>La>Nd>Sm>Eu>Ho>Yb>Tb>Tm>Lu

) HREE ( ppm) ( Eu ) LREE

REE ( ppm) (Lu

(Taylor and McLennan, 1985)

Tb,) HREE (La, Ce, Nd, Sm, Eu) LREE

LREE (Ho, Tm, Yb, Lu

HREE

HREE LREE
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LREE

HREE

Eu (Maksimovic & Panto, 1991)

Ho Tm

Eu

(Taylor & McLennan, 1985; Condie et al., 1995; White et al., 2001)

Zr Ho Tm

Ho Tm

Zr

Eu

Eu Eu

Gd Sm (Eu*)

Eu Eu/Eu*

Eu/Eu* Gd Eu

Tb Sm

(Eu/Eu*=(Eubauxite/EuUCC)/[(Smbauxite/SmUCC)×[(0.66Tbbauxite/TbUCC)+

(Mameli et al. , 2007) (0.33Smbauxite/SmUCC)] 

pH

Eu Al2O3 SiO2 2O3

Fe

Si Al

(Nesbitt, 1979)

%Change= [(Element sample/ Immobile Element sample)/(Element parent material/

Immobile Element parent material)-1]×100

Nb

(White et al., 2001; Kurtz et al., 2000, 2001)

(Upper Continental Crust) (Taylor and Mclennan, 1985)

(Duzgoren-Aydin et al., 2002)

REE

REE

%

%

REE

(Maksimovic & Panto, 1991)

HREE LREE

LREE a, b

LREE HREE

La/Y

HREE

HREE pH

pH

(Cantrell and Byrne, 1987)

Zr HREE

Nb HREE

Nb Zr HREE

(Nesbitt et al., 1997;Belousova et al., 1998; Compton et al., 2003; Lopez et al., 2005)

HREE LREE

 "
(Koeppenkastrop and De Carlo, 1993; White, 2000; Coppin et al., 2002)

LREE

HREE

(La/Yb) UCC

LREE

HREE (Sholkovitz, 1995)

(Johannesson et al., 1995; 1996)

REE LOI REE

LOI

REE

Fe LREE Si LREE

TTE Co Ni V Cr

Co Ni
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pH pH

(Mckenzie, 1980; Sparks, 1995)

Cr V

.(Singh & Gilkes, 1992; Schwertmann & Pfab, 1996;Marques et al., 2004)

Fe Cr3+ V+3

(Schwertmann & Pfab, 1996)

b Fe a Co

(Laskou & Economou-Eliopoulos, 2007)

b SiO2 Fe2O3 2O3

Fe

(Mongelli, 2002)

LILE Rb Ba Sr U Th

Ba Rb

Sr a (Calagari & Abedini, 2007)

Ca

U a

U5+ U6+

(Cowart and Burnett, 1994; Taboada et al., 2006) U4+

U (UO2
2+)

.(Turner et al., 1996; Hudson et al., 1999; Barnett et al., 2000)

Kataba-Pendias & Pendias, 1992;) Th

b Fe a Th (Taboada et al., 2006

(Barnett et al., 2000)

pH

Th U

HFSE Zr Ti Hf Y

Zr, Ti, Hf

(Immobility)

b

Y

(Calagari and Abedini, 2007)

LREE REE

HREE

pH

Eu La/Y

Fe (Buffering)

Th

U HREE (UO2
2+) HREE

Nb Ti Zr

Sr
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Rs-1 Rs-2 Rs-3 Rs-4 Rs-5 Rs-6 Rs-7 Rs-8 Rs-9 Rs-10 Rs-11 Rs-12 Rs-13 Rs-14 Rs-15 Rs-16 Rs-17 Rs-18

SiO2   % 28.21 40.34 25.42 23.57 39.20 31.34 35.27 37.44 38.39 43.61 55.63 54.45 52.35 46.63 56.60 45.95 50.30 57.79

Al2O3 21.80 29.22 33.36 32.26 20.84 22.18 27.02 21.87 20.24 24.59 28.43 26.35 27.22 29.32 27.58 29.58 30.74 26.83

Fe2O3 34.20 17.18 26.96 29.56 28.07 33.97 22.40 29.45 29.71 20.56 5.02 7.30 6.65 10.14 3.99 8.50 4.80 3.21

TiO2 4.80 3.76 3.76 3.89 3.33 3.09 4.12 3.53 3.63 4.17 2.94 2.44 2.588 3.08 3.29 4.43 4.21 3.03

L.O.I 9.67 7.82 9.09 9.04 6.37 7.38 7.40 6.03 6.07 6.02 7.19 8.50 10.36 8.69 7.68 10.62 8.96 8.40

U   ppm 21 17 20 9 6 6 1 1 1 1 4 8 13 10 17 22 19 17

Th 21 24 23 30 15 7 2 6 3 2 5 13 3 4 10 15 16 10

Ba 683 79 259 316 564 548 5 526 681 19 54 69 10 153 95 71 82 54

Ce 540 315 246 181 547 517 295 354 701 699 54 99 95 42 12 112 94 28

La 245 156 125 168 255 259 145 203 405 295 32 45 20 15 10 35 41 19

Ga 14 14 10 14 18 15 13 15 19 12 14 17 10 15 18 13 16 10

Hf 20 21 19 20 19 13 20 28 15 19 24 26 23 18 15 16 28 21

Co 54 50 81 79 34 66 1 49 51 23 12 21 21 86 12 25 8 6

Cr 982 476 514 612 309 556 685 456 481 357 403 327 421 403 380 368 339 376

Cu 1 3 5 1 34 1 32 12 11 3 72 54 32 28 94 27 3 22

Nb 75 65 65 65 47 45 51 44 50 48 38 35 33 42 45 60 67 45

Pb 27 4 9 10 16 29 15 22 27 11 12 2 6 16 7 58 90 12

Rb 1 15 14 11 20 16 1 12 13 88 10 10 26 8 12 12 9 15

Mo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

V 1108 680 865 980 642 743 1125 859 886 564 242 306 255 276 219 399 312 404

W 1 14 12 1 1 1 1 1 1 1 10 2 9 1 1 6 1 1

Y 13 18 18 20 18 20 18 1 15 17 17 15 13 14 16 16 14 15

Zr 465 446 428 430 418 323 850 325 349 334 328 296 280 288 360 466 468 353

Zn 110 48 53 52 57 82 42 26 22 19 32 35 31 54 24 107 54 15

Ni 53 183 238 264 296 304 101 153 157 57 104 160 114 271 69 215 146 182

Sr 85 86 86 1299 236 1050 1060 1208 533 37 69 46 84 33 151 168 85 187

ppm L.O.I XRF

XRF

V1-1 V1-2 V1-3 V1-4 V1-5 V1-6 V1-7 V1-8 V1-9 V1-10 V1-11 V1-12 V1-13 V1-14 V1-15

SiO2 % 24.65 22.88 37.38 37.83 41.65 40.62 36.35 42.55 57.72 46.69 49.68 51.47 56.15 57.13 58.79

Al2O3 22.55 24.30 21.30 20.81 24.04 24.99 22.00 24.99 27.24 26.20 24.47 27.04 27.35 25.90 27.21

Fe2O3 38.44 40.01 28.06 28.69 21.35 21.81 28.38 21.66 3.40 14.25 13.33 9.43 4.96 5.89 2.52

TiO2 3.42 2.99 2.942 3.97 3.58 4.07 3.51 3.76 3.15 2.32 2.32 2.56 2.56 2.75 2.66

L.O.I 9.02 8.27 8.14 6.31 6.62 6.85 8.45 5.91 7.70 9.26 8.78 8.09 8.11 7.36 8.04

U ppm 15 1 1 1 1 2 1 1 14 20 12 3 9 14 7

Th 20 24 6 4 6 8 3 10 9 7 3 3 3 4 6

Ba 394 228 537 532 163 130 612 99 114 122 144 150 125 115 44

Ce 357 265 381 331 502 376 457 763 357 19 81 69 11 15 12

La 159 158 225 216 258 254 215 358 12 45 32 10 12 7 16

Ga 16 17 16 10 15 15 18 14 13 14 14 18 12 15 14

Hf 19 25 17 14 19 26 24 20 18 22 29 13 18 14 16

Co 111 122 39 43 36 34 43 30 7 49 42 60 6 12 4

Cr 731 741 313 370 302 341 340 426 370 363 312 398 445 336 307

Cu 1 2 8 33 28 28 16 7 110 91 32 44 60 36 16

Nb 63 46 47 71 58 46 42 48 46 24 25 34 33 33 41

Pb 2 6 20 21 5 22 22 19 7 17 5 2 8 1 7

Rb 7 9 22 22 24 16 13 7 6 12 14 19 6 8 8

Mo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

V 1080 1117 479 742 565 826 861 548 209 518 401 247 284 231 200

W 1 1 1 3 34 12 1 18 1 1 1 1 6 11 9

Y 15 15 18 19 20 15 17 16 15 14 13 14 13 13 13

Zr 365 304 328 457 370 309 329 332 350 236 269 259 290 271 314

Zn 58 54 39 52 53 25 16 13 26 54 50 56 28 28 19

Ni 203 222 312 288 254 136 123 69 59 225 294 231 105 80 88

Sr 102 73 540 1235 1383 1062 1112 549 32 88 74 68 59 35 34

Archive of SID

www.SID.ir

http://www.nitropdf.com/
http://www.sid.ir


NAA (REE)

TmHoTbEuSmNdCeLa

0.301.2011.238.72656.429

0.371.100.680.766.23247.335.3

3.55.741.81.92102521376.8

1.273.921.63.101728180201

0.451.903.406.9239.7117369341

*Eu/EuLa/Yb)N)LREE/HREELuYb

0.781.0124.764.98123.33128.310.362.12

0.681.1826.224.82121.56126.380.462.21

1.352.4723.2714.04326.72340.760.702.3

1.067.6247.479.04429.10438.140.301.95

1.0414.26115.657.62873.62881.240.101.77

Zr HREE L.O.I (Rollinson, 1993)

HREE%Zr%REELREEHoTmNbZrL.O.IFe2O3SiO2

1SiO2

1-0.94Fe2O3

10.010.01L.O.I

10.110.35-0.43Zr

10.450.230.56-0.66Nb

10.010.75-0.850.45-0.33Tm

10.950.200.83-0.930.65-0.52Ho

10.100.010.850.450.410.85-0.89LREE

10.990.11-0.010.850.440.380.87-0.92REE

1-0.64-0.650.460.69-0.670.62-0.51-0.900.41Zr%

10.750.010.010.930.990.850.74-0.830.45-0.35HREE%

Nb (Nesbitt, 1979)

(Taylor and McLennan, 1985)

YUThSrBaRbTiO2Fe2O3SiO2Al2O3

-65.42191.15-54.29-85.24-91.89-99.51256.52-60.71-50.00-1.07

-53.93114.31-62.11-86.87-88.57-99.39290.54-9.17-41.2918.18

-68.57-81.0015.3623.40-62.76-99.52294.68100.00-65.88-19.53

-60.74-35.0617.02135.58-68.92-99.59232.7376.88-72.61-28.00

-69.69-93.4519.12-80.71-72.50-99.62200.8383.39-78.90-30.00

SmNdCeLaNiCoCrVHfZr

5.07-45.65-52.10-47.46269.5635.65320.45176.2678.032.98

-6.90-16.84-50.06-20.49280.7862.97420.08264.86144.646.69

18.20-48.8577.0336.17500.32186.17626.44608.1192.5922.34

71.71-51.0427.84204.54484.09162.72600.96560.9148.90-8.13

267.5995.00140.02373.61465.11216.67645.23566.4543.68-14.69

LuYbTmHoTbEu

-37.20-46.54-46.23-38.58-48.10-79.62-18.48-15.08-23.60

-24.44-34.49-34.16-2.87-32.74-68.75-7.09-28.21-41.31

73.2738.6039.7616.36-44.89132.71281.6449.6016.71

-4.6655.5653.56-57.38-60.07-27.84122.7313.6461.03

-26.33190.32183.12-86.98-66.78-76.56-1.04121.35229.59
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(a

(b

(e (d (c

(f

Dsp Am Hem Ru BX Tr1

(a La/Y

(b

La/Y

. Al2O3 (c  SiO2 2O3 (a
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(Schellmann, 1983) SiO2-Al2O3-Fe2O3

REE

-YB (Taylor and McLennan, 1985)

-RB -BRB -GCB

-DRB

     .Al2O3 (c  SiO2 2O3 (a Eu

REE Lu

Nb

(.U.C.C)

(Taylor and McLennan, 1985)
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(Co, V, Cr, V) (a

Fe2O3 SiO2 2O3 (b

Nb

(Taylor and McLennan, 1985) (.U.C.C)

Rb, Ba,) (a

(Zr, Ti, Hf, Y) (b (Sr, U, Th

Nb

(.U.C.C)

(Taylor and McLennan, 1985)
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