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1. INTRODUCTION

Fuller’s earth is a kind of absorbent clay,
mineralogically composed of calcium montmorillonite,
and calcium smectite chiefly. In the old days this type
of earthy material was used by fullers to fill the
depressions and trenches on the earth hence it is named
as fuller’s earth. Fuller’s earth is a non plastic clay that
can be used to decolorize, filter and purify animal,
mineral, and vegetable oils and greases. It is also used
in cement, ceramic, paint (emulsion), and cosmetic
industries. Fuller’s earth deposits in Pakistan are
reported in the Eocene sequences of Sulaiman-Kirthar
Fold belt and Indus Platform zone. These deposits
occur at:

1- Near Dera Ghazi Khan area (in Ghazij
Formation and Kirthar Formation)

2- Around Shaadi Shaheed area between
Sukkur and Kot Diji (in Tiyon formation)

3- Around Thano Bula Khan area (in Tiyon
Formation).

Annual production of fuller’s earth in Pakistan
is more than 17000 tons (Raza and Igbal 1977; Kazmi
and Abbass, 1991). Ahmed (1969) mentioned two clay
deposits of unknown economic value; one at near
Jherruck — Thatta, and another around Shaadi Shaheed
hills, east of Kot Diji (Khairpur Mir’s). A deposit of
fuller’s earth has been reported from place near the
town of Rohri and another near Begmaji (a small
railway station, Khairpur Mir’s). Various studies have
been carried out on the general geology of Thano Bula
Khan area but no proper study has been carried out on
such economical important mineral commodity. So
for, the present study is being carried out to identify the
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type of clay and their depositional environments at
some extent.

2- Location and Accessibility:

Fuller’s earth mines are present around the
Thano Bula Khan, Tehsil headquarter of Jamshoro
district, Sindh (Fig. 1). The presence of fuller’s earth
mines is distributed along both the eastern and western
flanks of Surjan; an assymetrical anticline.

Presently the mining is carried along western
flank of Surjan anticline, therefore the mines along
western flank were selected for geochemical sampling.
Mines along western flank are located at the area of
Janno Pir (named after Janno Pir mausoleum) which is
about 12 km from Thano Bula Khan in South—Eastern
direction, meanwhile the area is about 14 km from
Nooriabad in the North—Eastern direction. The studied
area lies in the Survey of Pakistan toposheet no. 35
0/15 at the following latitude and longitude values:

25°17' 01" N

67°51' 27" E

Altitude 230m

Access to these mines can be made possible
using 4x4 vehicle through partly metalled road and
partly stony patches across natural drainage cutting
features.

3. MATERIALS AND METHODS

The samples were collected from Janno Pir
area fuller’s earth mines. The sampling was carried out
during field visits of area in November, 2009. The
sampling was carried out on fuller’s earth mine well
and during sampling the standard interval of one foot
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Fig. 1. Location map of Sindh, showing studied area.

was adopted between successive samples to have better
and controlled representative samples. However, the
sampling interval was reduced wherever necessary to
encounter and sample the changes that occurred at the
thickness of less than one foot. A total of 30 samples
were collected and out of these only six samples were
selected and processed for XRF and EDS analysis. A
prefix of JP was associated with the sample number
quoting Janno Pir (JP) area.

The major element analysis was conducted
using  S4-Pioneer  (Bruker-AXS)  WD-X-Ray
fluorescence and EDS analysis was made by using
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EDS (XFlash-4010) mount on the Scanning Electron
Microscope available at the Advanced Research
Laboratories of the Centre for Pure and Applied
Geology, University of Sindh, Jamshoro, Pakistan.

The elemental analyses were carried out on the oven
dried samples but the LOI was not done.

4. General Geology of the area:

The studied area represents the surface
geological exposures ranging in age from Eocene to
Recent (Table 1). The major structural control of the
area is in the form of asymmetrical Surjan Anticline.
Meanwhile, towards the Thano Bula Khan this
anticlinal structure is followed by the syncline and the
town of Thano Bula Khan is a synclinal valley (Fig. 2).

NAME OF FORMATION AGE
Alluvium Recent to Sub Recent
Nari Oligocene
Tiyon Early-Middle Eocene
Laki Early Eocene

Table 1. General stratigraphic succession of the
studied area.

The fuller’s earth bed is found in the Tiyon
formation that is of early-middle Eocene (Ypresian-
Lutetian) age (Usmani et. al., 2008). It has the
conformable contact with underlying Laki Formation
and unconformable contact with overlying Nari
Formation.

The thickness of the fuller’s earth bed in the
Tiyon formation at the studied area varies from 4 to 5
feet. Lithologically, Tiyon formation consists chiefly of
shale, limestone, and clay.
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Fig. 2. Geological map of studied area.
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5. RESULTS:
The selected samples such as the P-1, JP-2, JP-3, JP-4, JP-5, and JP-6 were analyzed on XRF and EDS.

The obtained results are as follows:
5.1 XRF RESULTS

Table-2. Major element geochemistry of fuller's earth from Thano Bula Khan.

SiO, TiO, Al, O, Fe,03 MgO MnO CaO Na,O K,;0 P,Os

Sample No. | (%) (%) (%) (%) %) | (%) (%) (%) (%) (%)
JP-1 43.58 181 16.86 22.36 7.12 0.22 2.39 2.29 3.25 0.14
JP-2 42.68 0.73 14.98 26.37 6.4 0.27 1.94 45 2.66 0.12
JP-3 4270 | 0.60 16.70 25.66 6.30 0.25 2.00 1.90 3.15 0.18
P-4 4488 | 049 | 1812 | 2154 | 7.74 | 022 | 138 | 172 | 338 | 008
JP-5 40.87 1.08 14.78 | 30.07 5.79 0.29 2.02 1.45 3.50 0.13
JP-6 43.77 0.96 17.43 23.41 7.57 0.29 1.68 1.62 3.17 0.11

5.2 EDS RESULTS

JP-1

ke : T

Acquisition Date:25/02/2010 12:58:53 HWV: 15 0kWV Puls th :52.38kcps
Spectrum: Acguisition
Element Series TAIRIY . C noxXrmm . o Atom. Cc Exrox
[wt.%] [wt.%] [at.%] [L=]
OoOxygen K—series 44 .88 50 49 &5 .31 14 .1
Sodium K—series 1.15 1r.29 i1.1s6 (=]
Magnesium K-series z2.4aa 2.75 2.34a o.z2
Ad vmdi nd uam K—series o W .~ R 3 i12.63 .69 o.5
Silicon K—series 21 .00 - b [ a7 a7 o.9
Phosphorus K—series O.96 1.08 o.7=2 o .1
Potassium K—series 1.29 = B a5 (= 9 o 4 [ = -
Calciuam K—series .47 .53 o.27 0.0
Titandium K—sexies o.4ag o.54 o.23 o.0o
Iron K—series a 99 5 (== N 2 os o.2
Total 88 20 100 oo 100 [s ]}
JP-2

e .
Acquisition Date:25/02/2010 13:32:45 HV: 15,0V Puls th.:50.18kcps

Spectrum: Acqguisition
Element Series Jnn . C norm. < Atom. C Error

[we. 2] [wEt . %] [at. %] [ |
oxvgen K-series aa .98 as .54 6a.a7 14.6
Sodium K-series 1.41 1.55 1.41 o_1
Magnesium K-series 2.60 2.86 2.45 0.2
Aluminium K-series 12.80 14.10 10.88 o.6
Silicon K-—series 20.7a 22 _ 84 16.93 o.9o
Potassium K-series 2._33 z2_.56 1.37 o.1
Titanium K-series o.65 o.71 o.31 o.o
Iron K-series 5.29 5.82 2.17 o.z2



Acquisition

A.H. MARKHAND et al.,

JP-3

100
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P

Date:25/02/2010 13:35:47

Spectrum: Acqguisition

HV:15.0kV

Puls th..51.79kcps

Element Series unn. C norm. C Atom. C Error
[wt.%] [wit.%] [at. %] [%]
Carbon K-series 4 .66 4 .82 8.10 1.1
Oxygen K—-series 46 .81 48 .40 61 .05 14.9
Sodium K—-series 1.19 1.23 1.08 0.1
Magnesium K-series 2.65 2.74 2.28 0.2
Aluminium K-series 10.28 10.632 7 .95 0.5
sSilicon K-series 21 .03 21 .74 15.62 0.9
Potassium K-series 2.29 2.37 1.22 0.1
Titanium K-series 0.63 0.66 0.28 0.0
Iron K—-—series 5.60 5.79 2.09 o.2
Ruthenium L-series 1.56 1.62 0.32 0.1
Total: 96.72 100.00 100.00
JP-4
a0
. ==

Acquisition

Spectrruam:

Element

Date :25/02/2010 13:39:13

Accuisition

Serijies

HWV: 15 0kYV

Puls th. :53.64dkcps

oxygen
Sodium
Magnesium
Aduminium
Silicon
Potassium
Titanium
ITron

K-—series
K—series
K—series
K—series
K—series
K-series
Ke—series

unn. <
[wt. %]
45 .19
o.88
2.24
10.29
192 .66
2.19
o.79

4 .87
86.092

Atom.

[at. %]
67 .32
o.921
2.20
2.09
16 .68
1.34
o.39
2.08
100 .00
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JP-5

cpasev

-

Acquisition Date:25/02/2010 13:43:43 HV:15 0kV

Spectrum: Acquisition

Puls th.:56.19kcps

T
s

Element Series unn. € neorm. C Atom. C Error
[wEt.%] [wt. %] [at. %] [%]
oxygen K-series 46 .85 51.43 66.47 12.5
Sodium K-series o B K 1.22 A B Ko o.1
Magnesium KXK-series 2.61 2.87 2.44 0.2
Aluminium K-series 92.47 10.40 7.97 0.5
Silicon K-series 20.69 22.71 16.72 0.9
Potassium K-series 2.05 2.25 1.19 0.1
Calcium K-series 1.04 1.14 0.59 0.1
Titanium K-series 0.76 0.84 0.36 0.0
Iron K-series 4 .94 5.42 2.01 0.2
Phosphorus K-series 1.58 1.73 1.16 o.1
Total 21.10 100.00 100.00
JP-6
SRS
=
T T
Acquisition Date:25/02/20710 13:47:35 HWV: 15 0kWV Fuls th.:53 24kcps

Spectrum: Acquisition

Element Series unn. < nerm. C Atom. C Erroxr

[wt. %] [wt. %] [at.%] [%]
oxygen K—series 46 .25 532 .91 68 .95 13.9
Magnesium K-series 2.26 2.64 2.22 o.1
Aluminium K-series 8.77 10.22 7.75 0.4
Silicon K—series 12.37 22.58 16.45 o.8
Phosphorus K-series O.74 O.86 0.57 o.1
Potassium K-series 2.31 2.69 1.41 o.1
Titanium K—-—series 0.68 0.79 0.34 0.0
Iron K-series 5.41 S6.31 2.31 o.z2
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6. DISCUSSION AND CONCLUSION
The fuller’s earth of Janno Pir area near Thano
Bula Khan has been formed along flood plain of
ancient river channels and it has been deposited in a
quiet littoral environment. Here the fuller’s earth
deposit is formed overlain and underlain by thin
bedded shale which is locally fossiliferous. Fossils here
indicate early-middle Eocene age, and fineness of
sediments with abundance of pelecypods suggest quiet
sub-littoral (90-120 ft.) environment of deposition.

On the basis of field and experimental
analysis we came to conclude that the fuller’s earth
samples collected from Janno Pir area (Sample No. JP-
1, JP-2, JP-3, JP-4, JP-5, and JP-6) were highly
moisturized and contain SiO, from 42.68 to 44.88 wit.
%, Fe,03 (21.54 to 30.67 wt. %), AI203 (14.78 to
18.12 wt. %). All these major oxides are pointing
towards the typical chemical composition of fuller’s
earth, which may be utilized for different industrial and
other purposes.

The studied Fuller’s earth is interstratified
with sand and clay. It is probable that these clays are
the alteration products of feldspars of igneous rocks
such as granite. At or near the surface, the feldspar of
granites may alter and decompose by chemical
weathering through the action of water and carbon
dioxide to form clay minerals (Cox, 1995). Present
geochemical investigations are showing the abundant
concentration of elements that form aluminosilicate
feldspars provide evidence that the Nagar Parkar
Igneous complex may be the source rock of these
sediments for the deposition of fuller’s earth.
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