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Use of Natural Zeolite Stilbite in Soil Available Near
Ajanta Ellora Caves
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Abstract— Natural Zeolite Stilbite was collected near
Ellora Ajanta belt.Characterization was made using
XRD, IR as usual method. Application of natural zeolite
Stilbite was done with soil and result was reported

I. INTRODUCTION

Stilbite is a natural zeolite belonging to the Heulandite
group with unit cell formula Cay[(AlO,)s(Si0,),5]28H,0(1).
The zeolite framework can be described as a fundamental
polyhedral configuration containing four and five member
rings of tetrahedra. Two sets of interconnected channels
exist in the Stilbite structure. A larger 10 — member ring
channel with
4.91A°x6.2 A°. window size in the [100] direction and a
smaller eight ring channel with the size of 2.7 A° x 5.6 A°
in the [101] direction (2). The inner surface should therefore
be readily
accessible to the small molecules. Stilbite is a monoclinic
zeolite .the unit cell constants is a = 13.61A°, b= 18.24A°,c=
11.27A°, B =127°54’ Stilbite zeolite could potentially be used as an
adsorbent and catalyst. It is generally believed that collapse
of the Stilbite structure during dehydration is due to the
presence of exchangeable cations [3]. When removing the
water
molecule legends, the cations must coordinate directly to the
oxygen in the framework. Because of their high charge
density, the cations can disort the frame work to achieve
the best environment for possible coordination. The
distortion in Stilbite is so serious that some of the bonds
connected to tetrahedral atoms ( Silicon or aluminum ) breck,
rendering the zeolite almost useless as an industrial catalyst
or dehydrating agent (4) Since destruction of the Stilbite
framework is closely resulted to the exchangeable cations
it might be possible to stabilize the framework by reducing
the number of exchangeable cations. Beyer et al (5)
performed a thermogravimetric study of the de ammonation
of NH, — Stilbite in oxidizing and insert atmosphere and
reported the structure variation of the H-Stilbite thus formed
Mortier and coworkers (6) investigates the crystal structure
of NH, — Stilbite dehydrated at 300°C, and found only a
minor distortion with respect to the hydrated form. The
framework
remains open and the residual cations are located in eight
rings.In the case of Stilbite, the hydrogen form is more stable
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(7,8). The framework of NH, — Stilbite heated in a shallow
bed

reactor remains upto the temperature of 500°C. The thermal
stability of the zeolite increases with increasing degree of
ammonium exchange. The thermal behaviour of Stilbite is
studied recently (9). The collapse of the frame work can be
prevented by reduction of the cation /framework interaction

II. CHARACTERIZATION

For natural zeolites and synthetic zeolites, x-ray powder
diffraction methods are commonly used for the structural
investigations and also for the purpose of identification.
In the present investigation, the bragg diffractometer
arrangement is used. The specimen in the form of micro’
crystalline powder is mounted in the sample holder, which
i§ then placed at the center of the diffractometer and rotated
by an angles@mercuideon axis in the sample plane. The counter
is attached,tgamarm rotatingsround the same axis by angles
twice ag*Mfoe as those| T i€ pEIimen rotation only

(hkl) plamesof the micréoi Tsﬂﬂmgnafﬁp%ﬂ:}mtgﬂw@ sample

stz IThera:(LUI0T; B

. i .
plane contribute  gumpe sf@rwsorie by diffracted
1 1 Difftactometer sysem=XPERT-FRO
nnjtens lty Raw Data Origin: XRD measnrement (* XRIMT)
Sean Axis: Gienio
Start Positian |°2Th.|: 50050
Lind Position [*2Th.]: 599930
Stop Bize-[P2Th); {10100
Seun Slep Tirme |sf: $.1000
Foan Type: Continuous
Otfset [*2Th.]: 10,0000
Divergence Slit Type: Fixed |
Divergence SN Size [°]: DY45H |
Specimen Length | mim]: 100 |
Receiving St Size [mm]: 03000
Measurernent Temporature [*C]: 2300
Anode Material; Cu i
K-Alphal [A]: 154060 |
Gereralor Settings: 40 ma, 0KV |
Diffractometer Type: 000000001 1059234 |
Ditfractometer Nunber: 0

Crowlometer Radius [mm]: 200.00
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III. APPLICATIONS OF ZEOLITES

Applications of zeolites in different fields depends upon the
several physical or chemical properties including (i) ion —
exchange (ii) adsorption (iii)dehydration and rehydration
and (iv) Siliceous composition
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ZEOLITE IN SOIL

IPlant Growth

The wide use of fertilizers and the other chemicals in
agriculture and their leaching from the soil causes pollution
of the environment and increases retention of chemicals in
plants and the soil.. In this respect a significant role is
played by the natural zeolites which have the high ion
exchange retention capacity.

Natural zeolites can absorb ammonium and potassium ions
and then release them gradually into the soil solution. Thus
zeolites in the soil can prolong the effects of mineral
fertilizers. The great affinity of natural zeolites for the water
and their capacity to retain it can also affect the soil water
regime. Natural zeolites can increase the pH of the medium
as well effects of Clinoptilolite tuffs on soil productivity
are well known. According to Japanese workers the
cropping capacity of carrot, apples and wheat increases
with introduction of the Clinoptilolite (15 — 63% ).
Natural Japanese zeolites for use as soil conditioners are
exported to Taiwan. Introduction of ammonium and
potassium Clinoptilolite increased the cropping capacity
by 26%. Good results have been obtained for wheat when
Clinoptilolite tuffs are introduced into the soil. The soil
retains the

water better when 5 to 10 tones of Clinoptilolite are added
per hector (10)

Zeolite In Soil Erosion

Synthetic zeolite, made of coal fly ash, a waste product
of the electrical power plants increased soil aggregation and
permeability therefore soil erosion was reduced .It was
assumed that sodium cations where substituted by calcium
cations from the synthetTE"FEBITE @& result, dispersion of
the soil was retalngﬂT‘glgglae m 'Meased (11).

In presept, ap,Bh@aLLgm/mEgteyﬁused in soil, Result of mixing
soil w1t1$ms_£1ﬁlb1‘te and Wghgut st,%lblte 1SS 1%Tlﬁov{/n/ Béfow.
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Natural
caves.Characterization was made by XRD,FTIR,TG/DTA
method. Stilbite was used in soil then result is reported there is
increase in iorn, increase in zink,increase
calcium,decrease in cu.Which is best result for soil. Ion
exchange properties of Stilbite plays important role

in soil application

CONCLUSIONS

zeolite Stilbite was collected from Ajanta

,Jncrease in
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