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ABSTRACT

During the present investigation the sediments of the Tapti River have been analyse by the XRD
and SEM techniques. In this investigation the minerals found are Quartz, Kaolinites, Calcite,
Vermiculite, Polygorskite, Micas and Gibbsite. The minerals introduced in aquatic system or
into sediment as a result of weathering of soil and rocks which change the composition of
minerals due to various activity of human such as mining, metallargical industries, various
manufacturing process of metals & non-metals, organic matter, and physical factors like , pH,
electrical conductivity, and also it is depend upon adsorption, desorption phenomenon of
sediments.

INTRODUCTION

In most of the rivers contaminated sediment hasinecone of the most environmental issues.
Both natural and human activities effect the contrsof the sediment (1). Sediment can act as
a major pollutant reservoir for heavy metals that wften bio accumulate through the food
chain (2). In order to study pollution by sedimem must have to carry out mineralogical study
on the sediment.

The sediment is generally constitutes dominate, aardcalled mineral soils. These minerals in
soil or sediment are found in a coarse fraction 8e more dominate primary minerals which
commonly occur in soil or sediment along with thaiiferentiating characteristics (3). One of
the forms of silica is quartz it is generally fouadundantly in sediment. Usually the dominant
mineral of fine sand and coarse silt fraction dfssib is occasionally found in clay fraction. (4).

It may be noted that 95 percent of the minerals ligiet minerals and the heavy minerals
constitute a small fraction of quartz, feldspar amdas minerals (5).

The most widely occurring clay minerals in soilsediments are kaolinite which is simplest of
all the clay minerals (6). Quartz is useally a imi@ot mineral because of the formation of soil
from highly siliceous material, quartz may be acalated in the eluvisl horizens. On the other
hand quartz may be absent in the clay fractiomehighly wheathered oxisols(7).

The Tapti river originates from high range of Sagpmountain at Multai in Madhya Pradesh
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of central India as a small stream it passes thratgte Madhya Pradesh,Maharashtra and
Gujrat. Large number of tributaries of varying dma®ns merge their identity with this
river. Tapti river respectively worshiped by mill®nof Indians.Tapti and its tributaries
constitutes large river system in India and finalget arebean sea near Surat. Number of
industries located along the bank of Tapti rived discharge their effluent to river.There are
long standing complaints about water pollution aagisfish mortality and also serious
damages to the agricultural crogsuting in extensive unemployment in region of Tapti river.

MATERIALS AND METHODS

1. Experimental:

1.1. Extraction and Concentration of Sediments:

After collection of sediment sample from these station located on Tapti river i.e. Surat and
Prakasha, 500 gm fine powdered sediments sampddakan in a one litre measuring cylinder
and mixed with one litre of distilled water, thdmst soil solution is shaken for 30 minutes with
the help of mechanical shaker. After proper shakiegt this soil solution over night and next
day the supernent liquid was separated with helpipétte in to a plastic bottles. This liquid
sample is concentrated with the help of centrifiogabn centrifugal machine at 4000 rpm for 10
min. Then these centrifuged samples were storadjiass bottle.

1.2. Preparation of sediment sample for XRD:

More popular method of mounting sample for X-rayalgsis is the preparation of oriented
sample on microscopic glass slide or an porousnderplates. A clay suspension is made
properly and pipetted onto the slide. So that agprately 15-25 mg of clay is transferred per 10

cm? . After sample has been allowed to dry at roompenature. It is ready for analysis with a
direct recording X-ray spectrometer, in which X-gattern are printed on charts. The result are
normally shown in terms oft2values. Evaluation of sediments mineralogy of shmple was
carried out at “Sophisticated Instrumentation Genfor Applied Research & Testing”
(SICART), Vallabh Vidyanagar, Anand (Gujarat).

1.3. SEM : (Scanning Electron Microscopy) :
SEM analysis was carried out on the phillips XL €6ctron microscope equiped with energy
dispersive micro analysis system at SICART, Vall#fidhyanagar, Anand (Gujarat)

RESULTS AND DISCUSSION

The results of sediment samples obtained duringdliese of present study are given in table 1
and 2. The XRD diffractogram and SEM photographbeieg presented in figure 1-4.

Table - 1 General Characteristics and minerals olesved by XRD analysis in Tapti river sediments

Sample Sites of s_ample Generql . Main Mineral Observed
collection Characteristics
1 Prakasha Depth-10cm Kaolinite, vermiculite, micas/ qurtz, palygorskitttle- gibbsite.
(Maharashtra) P vermiculite, feldspar qurtz, palygorskite. little-
> Surat (Gujrat) Depth-10cm Kaollnlte_, quartz, micas, palygorskite. little-chite,
vermiculite,gibbsite, feldspar

2.1. X - ray diffraction:
The XRD result of sediments samples of Tapti rinelicates that the ~ dominant minerals are
Quartz, Kaolinite, and Metahalloysite little-Gililes Vermiculite, Palygarikite etc at station
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Prakasha and the minerals - Quartz, Kaoliniteta#alloysite Polygorskite, are dominant and
little Gibbsite, Vermicultie, Cholrite, lllite, Snoéites etc at station surat were found.

Kaolinite in fig: 1 (Diffractogram) exhibit charaaistic diffraction at an angle@2=12.ép. The
latter corresponds after conversion to a d(001)cisgaof 7.1628. The second - order
diffraction is at ® =257, which corresponds to a d spacing of 3.57Q)(A). Kaolinite in fig: 2
(Diffractogram) exhibit characteristic diffracticat an angle @ = 12.8 the latter corresponds
after conversion to a d (001) spacing of 7.145 &he second order diffraction is ap2=25°
which corresponds to a d spacing of 3.51L A

X-ray diffractogram (peak) at02=26.8 correspond to the quarts minerals at a spaci®g83.
AQ. These types of correspondingd2values and d-spacing observed at sediment sanfiple o
prakasha station. The X-ray diffraction pea@k=26.70 correspond to the d spacing value 3.332

AO which suggest the presence of quartz qualitativatyr the mineral quartz there is dense
possibility of presence of micas about these disgaalues.

X-ray diffraction peak at@k,m =210 value corresponds to the d spacing value 4.2Ql§uggest
presence of palygorskite, because it is dignost@ekpfor palygorskite at prakasha station

sediment. Another peak of station surat sedimdmisvs at 2 =210 reading corresponds to a d
spacing of 4.237 @ which is the dignostic peak for palygorskite (1).

X-ray diffraction pattern at@=6.10 reading corresponds to a d-spacing of 14.487vAlue
which suggest the presence of vermicullite at atatprakasha Tapti river sediment and

diffraction peak at 2 = 6.9 reading corresponds to a d-spacing value 14.1@7mény
suggesting the presence of vermiculite and @hbloollectively.

Little peaks at various values of 2nd corresponding d-spacing value suggesting tbsepce
of number of other minerals such as -Gibbsite,meulite, chlorites Gypsum, feldspars etc (5).
Kaolinite mineral can be found by neosynthesis ftomproduct of hydrolytic decomposition of
feldspars and other primary minerals. This mingkaolinite) formed by the conversion of
smectite and vermiculite in to kaolinite fallowihgdroxy interlying in the expandable mineral
or mixed layering between 2:1 and 1:1 layers.

The XRD analysis of sediments sample collected ftamm stations 1) Prakasha, 2) Surat were
clearly reveals the presence of Quartz, Kaolilkteas, Vermiculite, Palygorskite minerals. The
geochemistry of these minerals are being changtdtiae weathering or climatic change .
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Fig.1.XRD diagram of > 2 um fraction of Tapti river basin sediment,top ,depth 0-20 cm at station Surat
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Fig.2.XRD diagram of > 2 um fraction of Tapti river basin sediment,top ,depth 0-20 cm at station Prakaa.
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Fig. 3.SEM photograph of Tapti river basin sedimenttop horizon 0.20 cm at sampling station Surat.
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Fig.4. SEM photograph of Tapti river basin sedimentop horizon 0.20 cm at sampling station Prakasha.

2.2. SEM:

Out of the XRD analysis of the sediments sampl&agdti river from two different stations such
as Prakasha and Surat, we have charecterise seédiamples by Scanning Electron microscopy
(SEM) . Because particle size less than 0.2 micam not be resolved under the ordinary
microscope and hence can not be seen. The arrangeimearticle size average of the obtained
liquid phase was investigated by SEM. Figure 3 dnshow the microscopy of typical clay
particles size from different sediments. Theredifierent spacing (different clay minerals) in
the same crystal (8). Confurming the presence tafrsiratified clay. SEM photograph clearly
indicates the presence of Quartz, Kaolinite, Mid&smiculite, Calcite, Polygorskaite, and little
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Gibbsite, Chlorite, Feldspars. These results almahstrate the goodness of the particle size
separation method. Prakasha and Surat station eetlirwere chemically analysed for different
parameters. This analysis clearly reveals that safitiee parameters value have been found to be
higher. This analysis also support the presenaetdcted mineralsThe utility of the SEM of
the surface texture to decipher different sedintgntnvironment has now been very well
established.

The careful study and investigation of Tapti rigediment from two station 1) Prakasha and 2)
Surat indicates that the sediment indicates thats#diment sample contain quartzs, kaolinite,
calcite, vermiculite, palygorskite, micas, gibbsit@nerals.

CONCLUSION

X-ray diffraction analysis is the best and easigaikmable technique for the identification and
semiquantification of all minerals present in th@ycrich rocks. Accurate quantitative mineral
analysis is important in petralogical study, engiieg and industrial application of rocks and
soil that contain clay minerals. Whereas mineratntdication is relatively simple and

unambiguous if modern software and good minerah dat available. The main analytical
difficulties is quantitative mineral analysis ofcko and soil X-ray diffraction technique are
related to the chemical and structural charactesisif clay minerals. The utility of scanning
electron microscopy ( SEM) of surface texture taipleer different sedimentery environment
has now been very well established.

During the present investigation the minerals fouareé Quartz, Kaolinites, Calcite, Vermiculite,
Polygorskite, Micas and Gibbsite. The mineralsodticed in aquatic system or into sediment as
a result of weathering of soil and rocks whichamge the composition of minerals due to
various activity of human.
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