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ABSTRACT

Rajasthan is characterized as the home to inexhaustible sources of various types of dimensional stones which
include marble, granite, lime stone and Kota stone. Kota stone industry is one of the well-known industries of
Rajasthan. The increasing demand of Kota stone in various purposes has led to the generation of large amount of
waste during mechanical processing in the form of slurry and solid waste. Improper waste disposal has caused land
degradation, loss of aesthetics, pollution, health and safety hazards consequently recycling of industrial wastes and
by products is becoming a crucial demand by the environmental laws in agreement with the concept of sustainable
development. Kota stone waste contains many organic and inorganic materials which can be transformed into
certain useful, valuable and more accessible forms. The chemical analysis of Kota stone waste was carried out
through XRF. This analysis reveals the presence of certain micro, macro and ultra-micro nutrients which can be of
great potential as soil amendment and may be beneficial for the proper growth of the plants.
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INTRODUCTION

Stone cutting industry is a classic example ofciemgific mixing and improper waste disposal redesd of
aesthetic senses and proper land use practicea. d@ne industry is also one of them. It has beported that
about 23 million tonnes of Kota stone waste in pewdr slurry forms are being thrown over waste lamd
Rajasthan every year. Dumping of the waste has maggative implications on the environment. It leédsair,

water and land pollution [1]. Nearly 50% of the @oris mineral resource is wasted due to non-uptjadaf

technology in mining, processing and polishing wgdng saws [2]. Presently large amounts of stonstesaare
generated in natural stone processing plants witimaortant impact on the environment due to ispdsal [3]. The
safe disposal of this slurry waste is a big problasnit occupies huge space and is an environméaizdrd
especially after the slurry dries up. With the combusly increasing depth of overburden and ratexchvation, the
cost of waste handling per square feet of Kotaesterfound to increase substantially. In many liocet around the
world stress and strain upon the environment agairoing increasingly and casting shadows of douiptsn the
sustainability of the agricultural crops. The gesatwaste concern in the stone industry is staedf itspecifically in
the forms of overburden, screening residual, wastier sludge and stone fragments. There are twestgpnatural
stone processing wastes; solid and semi liquidworys[4]. At present, Kota stone slurry waste geed is being
dumped in open space. Improper waste disposalénesed land degradation, ponding and flooding oéwatisual

impact, loss of aesthetics, pollution, health aatety hazards. There is a need of conversion detheastes
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generated on a large scale by various industriesugeful products through judicious handling aachhological
processing [5].

ENVIRONMENTAL HAZARDS

Stone slurry is a semi-liquid substance consistihgarticles originated from the sawing and polighprocesses
and water used to cool and lubricate the sawingmoiidhing machines [6]. The main problems causgdhis
waste are -

1.When dried, the fine particles (size less thad iBcron) become air borne and causes severe ioolli2].

2.Apart from occupational health problems, it agfects machinery and instruments installed in gtdal areas.
Slurry dumped areas cannot support any vegetatidmeamain degraded.

3.When dumped on land, it adversely affects thayetvity of land due to decreased porosity, watesorption,
water percolation etc. [2].

4. Excavation and disposal of such large quantitwaste in Kota stone industry cost about 25% - 3%he total
cost of production [7].

5.Besides, the disposal of such large quantityotil svaste causes serious environmental problentegfadation
of land, loss of green pasture and loss of regiaasthetic values.

6.The heap of slurry remain scattered all rounditidestrial estate is an eye sore and spoil aésshet the entire
region. Subsequently tourism and industrial pogtmii the state is adversely affected.

7.Waste from quarry and fabrication operationstmaninsafe and environmentally detrimental [7].

8.During the rainy season, the slurry is carriedyato rivers, drains, roads and water bodies affgaguality of
water, reducing storage capacities and damaginatiadife [8].

On studying the above problems, it becomes extremngbortant to utilize this kind of waste in othedustrial

activities or to convert them into value added picid. The proper waste management is an esseaédl of stone
industries to tackle the problems arise by the &vgsnerated in stone industries. The high costaiéwand the
environmental problems associated with slurry disppbas motivated the studies and researchesuoeegonomic
losses as well as environmental impact [9]. Thiseral waste can be used as soil nutrient afteedsmation into
suitable form, as its chemical analysis shows tiesgnce of various macro, micro and ultra-micraents.

MATERIALSAND METHODS

The raw material used in the present study has teen from different units of Ramganj mandi, Kd{ata stone
is an exceedingly fine grained uniformly crystadlinalcareous rock of sedimentary nature composédefstone
and dolomite in a homogeneous mosaic of mineralsh@ size range of 15-10 microns). It possesde®sistant
properties. In spite of introducing the most appiap mining technology larger quantity of wastegenerated
mainly in the form of powder and some quantity afste generated while cutting and sizing Kota ssbales / tiles
at quarry floor. The analysis of major and tracenednts in this waste is carried out by X-Ray Flaoeace
spectroscopic techniqgue (XRF) at Advanced Instruaten Research Facility (AIRF), Jawaharlal Nehru
University, New Delhi. In XRF, primary X-ray beaftuminates the sample, which gets excited. Thetedcsample
in turn emits X-rays along a spectrum of waveleagtharacteristic of the types of atoms presertiérsample. The
atoms in the sample absorb X-ray energy by ionjzajecting electrons from the lower (usually K drdenergy
levels. The ejected electrons are replaced byrelestfrom an outer, higher energy orbital. Whers thappens,
energy is released due to the decreased bindirrgyeo&the inner electron orbital compared withcarter one. This
energy release is in the form of emission of char&tic X-rays indicating the type of atom pres@it The
intensity of the energy measured by the differestedtors is proportional to the abundance of tleeneht in the
sample.

RESULTSAND DISCUSSION

Waste is a valuable raw material which can be caadeinto useful products by the application of rympiate
processing technologies [10]. Unused powder omglcmmes out as waste while cutting, processingmighing
the Kota stone rocks. XRF analysis of this wasteats the presence of certain macronutrients amdomitrients
which can be utilized as soil amendments to imptbeegrowth of the plants.
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Tablel: CHEMICAL ANALYSISOF KOTA STONE WASTE

COMPONENT | % of WEIGHT
Sio, 29.27
CaO 36.40
MgO 1.70
Fe,O3 0.8¢
Al;O3 0.80
K20 0.70

Table: 2MACRONUTRIENTSIN KOTA STONE WASTE

ELEMENT | % OF WEIGHT
Ca 23.6
Mg 0.693
K 677

Table: 3MICRO AND ULTRA- MICRONUTRIENTSIN KOTA STONE WASTE

ELEMENT | WEIGHT(ppm)

Ti 705.73
\% 15.69
Mn 543.44
Cu 25.28
Rb 33.86
Sr 14251
Zr 47.86
Zn 15.84

The Kota stone slurry is found to contain Calcid®ntassium and Magnesium as macronutrients(Takéa@)ron,
copper manganese zinc etc. as micronutrients. Sdiree micronutrients are also found in the waskable:3)
Calcium is an essential plant nutrient. It breddesgeed dormancy by rupturing the walls of seedemménces seed
germination. The divalent cation (Epis required for structural roles in the cell walhd membranes, as a
countercation for inorganic and organic anions in the wdewand as an intracellular messenger in the citoso
Potassium is also essential for the performancaufiple plant enzyme functions and it regulates thetabolite
pattern of higher plants, ultimately changing thetaolite concentrations. It increases crop resigtdo certain
diseases by encouraging strong root and stem sy&tgnMagnesium is also vital for plant growth atslfunctions
include phosphate metabolism, plant respiration actiation of enzyme systems. It performs manycfioms in
the plant. However, it serves as a component arophyll, the pigment responsible for photosynthesid for the
plant's green colour. Iron is taken by plants agronutrient and it has a significant role in plaaspiration,
photosynthesis and energy transfer [12]. Titaniuay play a role in photosynthesis and nitrogen fdrgtincreases
chlorophyll content and increases yield [13]. Vdonad compliments and enhances the conversion ofgaric
Phosphorus to organic forms in the plants. Plaetsdncopper as micronutrient to complete their Yiféée —to
produce viable seeds. Manganese plays a direcirrgleotosynthesis by aiding chlorophyll syntheZisic controls
the production of important growth regulators whaffect new growth and development. Several elesnsmth as
rubidium and strontium have been found to stimuthte growth of certain plants [14]. This study skatlvat the
nutrients present in Kota stone waste can be edilafter suitable chemical transformation of thetedo enhance
the fertility of the soil and growth of the plants.

CONCLUSION

The presence of macronutrients, micronutrientsuird-micronutrients in the Kota stone waste makasvaluable

product. Manufacturing of value added products ftomKota stone waste will boost up the economaltheof the

Kota stone industry and will bring it to the intational level of competition. This study not onlppes a milestone
in sustainable and holistic development but woutt &indle a lamp of hope against the lengthy shedof the

woeful darkness surrounding this hunger strickeridvé-rom the above discussion it can be derived iKota stone
waste can be used as a soil nutrient enhancer.
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