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Smc= Smectite, Ilt= lllite, Opl-Crs= Opal- CT and Cristobalite, Hmt= Hematite, Ab= Albite, Or= Orthoclase, Hal= Halite,
Qtz= Quartz, Cpl= Clinoptilolite, Mg-Cal= Mg-Calcite, Py= Pyrite, An= Anorthite, Kal= Kaolinite
tr< 5 %, x=5 % - 10 %, xx= 10 % - 25 %, XXx= 25 % - 50 %, xxxx= 50 % - 80 %, xxXxxx> 80%

Samples ?;nAc ?Zj: 1t OPI-Crs Hmt Ab Or Hal Qtz Cpl Dol Py An
F.KH.S.) XXXX - - Xx - X - tr X tr tr - -
F.KH.S.Y XXXX - tr XXX - tr - tr tr - tr - -
F.KH.S.Y XXXX - tr XXX - tr - tr - - - - -

ICP-MS 4 XRF g, L 055> o jole S 5 beiadigin gleond 4500 i -V Jgoo

Element Sample F.KH.S.1 F.KH.S.2 F.KH.S.3 F.KH.S.4
SiO, % 63.72 65.59 67.3 7241
Al,03 % 15.6 14.86 14.15 12.79
Fe 04 % 5.16 3.33 3.22 1.09
MgO % 3.11 34 3.08 0.23
CaO % 1.2 1.66 1.12 0.88
Na,O % 3.26 3.27 3.37 2.19
K,0 % 1.18 0.75 0.71 7.2
TiO, % 0.68 0.51 0.48 0.4
P,0s % 0.15 0.12 0.11 0.16
MnO % 0.02 0.04 0.02 0.01
LOlI % 5.79 6.33 6.26 1.85
Total % 99.87 99.86 99.82 99.95

Ba ppm 231 339 490 578
Be ppm 2.6 1.6 1.8 0.9
Ce ppm 49.1 57.7 54.9 43.3
Cs ppm 175 16.9 13.7 1.6
La Ppm 25.8 311 29.6 24.8
Nb ppm 14 14.1 145 11.3
Rb ppm 18.3 134 10.8 197
Sc ppm 11 8 7 2

\Y ppm 95 48 43 22
Y ppm 215 23.1 23.6 16.8
Zr ppm 138 138 140 96
Dy ppm 3.72 3.89 3.78 2.98
Er ppm 2.1 2.34 2.33 1.72
Eu ppm 1.05 0.95 0.89 0.88
Ga ppm 16.4 15.3 144 115
Gd ppm 4.28 4.33 4.25 3.56
Ge ppm 1.62 1.17 1.13 1.47
Hf ppm 3.89 4.42 4.2 3.78
Ho ppm 0.76 0.83 0.79 0.64
Nd ppm 23.3 25.6 24.6 19
Pr ppm 591 6.73 6.35 5.04
Sm Ppm 4.42 4.68 4.59 3.62
Ta ppm 0.12 0.11 0.1 0.99
Tb ppm 0.67 0.67 0.64 0.56
Tm ppm 0.19 0.23 0.21 0.31
Yb ppm 1.75 2.28 2.01 1.44

Lu ppm 0.18 0.19 0.24 0.28
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Mineralogical and geochemical studies
to determine genesis of Khalkuh bentonite mine,
Ferdows, Southern Khorasan

Alireza Namayandeh, Soroush Modabberi and Mohsen Ranjbaran *
School of Geology, College of Sciences, University of Tehran, Tehran, Iran

Abstract

The Khalkoh bentonite mine is located in Ferdows, southern Khorasan province. In this
research, genesis of Khalkoh mine was determined using mineralogical and
geochemical studies. Analytical methods including x-ray diffraction (XRD) and
chemical analyses (XRF and ICP-MS) performed on bentonite and country rock
samples as well. The studied bentonites consist mainly of sodium montmorillonite.
They also contain cristobalite, quartz, albite, calcite, halite and illite as minor phases.
The stratabound nature of minerals, high amount of montmorillonite, the presence of
gypsum layers alternating with bentonite and the lack of hydrothermal alteration
indicate that bentonite deposit was formed in the diagenetic process by means of
volcanic glasses alteration to bentonite in the lagoon. In spite of leaching of alkalies, the
Si has not been leached from the system. This is supported by the presence of opal-CT
and quartz and generally, shows the low fluid flow rate in the system. Based on the
geochemical data, the parent magma and rock series are rhyodacite/dacite and calc-
alkali series, respectively, formed in volcanic arc setting.

Key words: bentonite, geochemistry, mineralogy, tuff, montmorillonite, Ferdows , Lut
block
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