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Abstract

Air pollution is a chemical or particulate matterbiological agent that changes the natural charatics of the
atmosphere. Air pollutiordue to lime and cement producing industries hanbfeund to cause serious
occupational health hazards, and adverse effectsraps, orchards and buildings. The people residinthe
vicinity of these industries may be exposed to éidlevels of pollutants. Cement production requiresssive
amount of energy, mostly in the form of coal, whprbduces a considerable amount of carbon dioxitissgon
as an undesirable by-product. The emission of cadiaxide depends on the type of production praegdheir
efficiency, fuel used etc. One of the most impatrtempacts of cement manufacturing is the dust geed
during storage, milling, packing and transport. Aspheric mineral dust is an important source opallution
contains high concentrations of many metals knawhave toxic effects not only on plants and aninbalsalso
on humans. On account of the gravity of the probldms paper presents predictions of air polligach as
sulphur dioxide (S¢), nitrogen dioxide (Ng), carbon mono oxide(CO) and suspended particutatiter (SPM)
during the manufacturing months with the causdectf and the cost to the mankind, with speciarefce to
the Madhya Pradesh region. The proposed measurakidhmit the ambient air pollutant concentratidasbe in
compliance with the standard values.
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Introduction

The construction sector has bloomed during the feastyears in India. Due to the availability of ramaterials
necessary for the manufacturing of cement in thentty, many of the cement plants are planned. Grtbeo
most critical impacts of cement manufacturing is tlust generated during transport, storage, miliyagking
etc. Atmospheric dust is an important source ofpalfution particularly in dry climates. Mineral slucontains
high concentrations of many metals known to hawécteffects not only on plants and animals but also
humans (Branquinho, C. et al., 2008; Shukla etl890; Hirano et al., 1995). The impact of suctheogenic
emission into the atmosphere and their movement ihe biosphere by transformation, reaction and
modification is responsible for variety of chrorand acute diseases at the local, regional and Igkiade
(Rawat and Banerjee, 1996). Impact on the plantngonity has also been studied worldwide in termplaht —
environment interactions, since the plants are nmote sensitive in comparison to other organisnishési et
al. 2004). The symptoms or effects in plant anatoptyysiology or biochemistry indicates the stateths
environment. India ranks as the second largest oepreducing country in the world. There are allh® large
cement plants in India. The cement sector has beegidly growing at a rate of 8% and is expectedjtow
further. The cement industry in its various proesssmits suspended particulate matter (SPM) andesxbf
nitrogen besides carbondioxide, which is producadhd calcinations process . The emission of cadimide
depends on the type of production processes, #féigiency, fuel used etc. Particulate matter is thain
pollutant emitted from cement industries. Cemenbufiacturing is an energy intensive process. Theggnased
by cement industry is estimated at about 2% ofglbbal energy consumption; 5% of global manmadéaar
dioxide emissions originate from cement producfiétendriks et al., 1998). Consuming energy fronsildsiels
such as oil and coal creates carbon dioxide, thst imyportant Greenhouse Gas causing climate chdnge.
industrial sector, cement industry is the secomgdelst emitter of carbondioxide and accounts foeb gent of
global manmade carbondioxide emissions, of whictpé0cent is from the chemical process and 40 pst ¢
from burning fuel. Wastes from other industriey, dsh (from the power sector), blast furnace sfegr( the
iron and steel industry) and phosphor-gypsum (ffertilizer plant) are used to manufacture cemeiwidaly,
about 12 per cent of total fly ash generated iralng used by the cement industry. Utilization byf &sh in
cement sector is therefore very low. The main sesrof fugitive emission in cement industry are opén
handling and storage of raw materials and clinkeansfer; points; leaking joints; loading and unlivg
operation and vehicular movement on unpaved rogttks methods employed for fugitive dust control @ment
industry include exhaust ventilation system andewapray system. In the process of calcinationghora
dioxide emission in cement manufacturing originften combustion of fossil fuels and from calcinitiye
limestone in the raw mix. Calcium carbonate in ktoge when calcined gets converted into lime ambdora
dioxide. About 60 percent of emission caused bkingacement are from this chemical process aloreaA
rough estimate, total carbon dioxide emissions eafigm 0.85 — 1.15 tonne of cement produce, asgumin
clinker to cement ratio as 0.95. The approximatetrioutions of each of the three main sources cbaa
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dioxide emissions are Calcinations - 50-55 perg¢dniel combustion - 40-50 per cent and Electrieif+10%
(assuming that electricity is generated from foga#ls). Various types of Air Pollution Control Degs
(APCDs) in the form of dust collectors are usedcement plants to control the emission of dust te th
atmosphere. The types of pollution control equipmesed in cement industry to control particulatéssion are
cyclone and multi-cyclones, fabric filters/ bagdiis, electronic precipitators and gravel bedr8lteThe major
contributor to the cement industry of India is gtate of Madhya Pradesh. The 19 cement plants idhiéa
Pradesh contribute 26.23 million tonnes of cemerihé total reservoir of cement in India. Andhrad&sh has
the maximum number of cement plants (20) and itrdmutes 17 million tonnes of cement to India. R#jan,
Guijarat and Tamil Nadu have 16, 12 and 10 plarth aad they collectively contribute 35.79 millimnhes of
cement.
Gaussian dispersion model for continuous buoyafitifion plumes to predict the air pollution isoibls, with
consideration given to wind velocity, stack heiglgmission rate and stability class (a measure of
atmospheric turbulence).( Beychok, M.R.2005,TurizB. 1994) This model has been extensively vatidat
and calibrated with experimental data for all softatmospheric conditions.
Environmental impacts
Environmental impacts are caused at all stagebeptocess ofement and lime manufacture. These include
emissions of airborne pollution in the form of dughses, noise and vibration when operating maghiaed
during blasting in quarries and damage to courdeysiom quarrying. Equipments to reduce dust eomssi
during quarrying and manufacture of cement andép and separate exhaust gases are coming ineasexnt
use.
CO, emissions
The cement industry produces about 5% of global-made CQ emissions, of which 50% is from the chemical
process, and 40% from burning fdd@lhe amount of C@emitted by the cement industry is nearly 900 kg of
CO, for every 1000 kg of cement producedrhe high proportion of carbon dioxide producedtia chemical
reaction leads to large decrease in mass in theecsion from limestone to cement. So, to reducergngsport
of heavier raw materials and to minimize the assedi costs, it is more economical for cement plamtbe
closer to the limestone quarries rather than t@tmsumer centefs.
Heavy metal emissionsin the air
Mainly depending on the origin and the compositiétthe raw materials used, the high-temperatularzion
process of limestone and clay minerals can releaee atmosphere gases and dust rich in volagiganh metals
such as thallium, cadmium and mercury , whichtagemost toxi¢. Environmental regulations exist in many
countries to limit these emissions. As of 2011ha United States, cement kilns are "legally allowe@gump
more toxins into the air than are hazardous-wastmérators. A cement plant consumes 3 to 6 GJ of fuel per
tonne of clinker produced, depending on the rawent and the process used. Most cement kilnsytoda
coal and petroleum coke as primary fuels, andlésser extent natural gas and fuefoil.
Effects on human health
Exposure to air pollution is associated with numsreffects on human health, including pulmonarydiea,
vascular, and neurological impairmenighe health effects vary greatly from person to pergligh-risk groups
such as the elderly, infants, pregnant women, ardfférers from chronic heart and lung diseases aneem
susceptible to air pollution. Children are at geeatisk because they are generally more active congd
Exposure to air pollution can cause both acutecimonic health effects.
» Acute effects are usually immediate and often reversible wheposure to the pollutant ends. Some
acute health effects include eye irritation, headdacand nausea.
» Chronic effects are usually not immediate and tend not to be sivier when exposure to the pollutant
ends. Some chronic health effects include decreasedcapacity and lung cancer.
Effectson human respiratory system
» Both gaseous and particulate air pollutants cae Im@gative effects on the lungs.
> Solid particles can settle on the walls of thehiggg bronchi, and bronchioles.
» Continuous breathing of polluted air can slow tloenmal cleansing action of the lungs and result in
more particles reaching the lower portions of tirgl
Damage to the lungs from air pollution can inhithits process and contribute to the occurrence of
respiratory diseases such as bronchitis, emphysamdasancef.
Air pollution control:
e Air quality management sets the tools to contropailutant emissions.
« Control measurements describes the equipment, gges@®r actions used to reduce air pollution.
» The extent of pollution reduction varies among tetbgies and measures.
e The selection of control technologies depends oviremmental, engineering, economic factors and
pollutant type.
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The atmospheric emission from pheposed cement plant constitute flue gases frammill, coal
mill, cement mill, packing section, kiln and crush&e major emission is particulate matter. SO& BI©Ox
emissions are generated from the kiln. In orderegulate the particulate matter emission in theaesh
pollution control devices and interlocking systemdl be provided in all the critical areas so thhe
manufacturing operations cease whenever the
pollution control equipment trips, thus eliminatitige cause of increased emissions due to failureonfrol
equipment.
Air pollution control equipment
Various pollution control equipment proposed:
e Installation of bag house system for cleaning of maill/kiln flue gas.
e Installation of 3 major bag filter systems and d&®P for control of dust generated from various
process units.
< Installation of about 20 bag filter systems alonighwentilation systems to control the fugitive tus
generated from the material handling areas.
« Installation of X - ray analyzer to monitor the ravaterial quality and smooth processing to haveebet
control on the process and thereby on the bag hafube Kiln.

Control of fugitive emissions
Transportation

The roads in the cement plant will be paved to @néwust emissions. To prevent fugitive dustmfrdinker
transport, water sprinkling will be used duringisport activities.
Conveyor Beltsand Bucket Conveyors
To control the dust emissions bag filters will beypded at various locations of
the transfer points.
Storage Piles
All the raw material stock piles will be coveredtiwaprons to absorb
fugitive dust emissions.
Apart from above, implementation of the followirsglditional measures for control of fugitive duse ar
proposed-

» Aclosed clinker stock pile system and bag filtar dlinker hoppers

e Automatic dust cleaning system will be employedrfamoving the

dust on the floors.
e Cement roads will be constructed inside the plamivbid dispersion of dust.
e Water sprinkling arrangements in the raw matetiatlsyards and
cement bags loading areas.

« Development of greenbelt all around the plant baumd
Industrial operations in the country are subjeategulation through a plethora of legislations éeddrom time
to time. Important among the Acts which concerneenindustry from the environmental viewpoint are:

« Air (Prevention & Control of Pollution) Act, 1986

e The Environmental (Protection) Act 1986

e Forest (Conservation) Act, 1980

e Water (Prevention & Control of Pollution) Cess At$74

e Water (Prevention & Control of Pollution) Cess At977

e The Public Liability Insurance Act, 1991

Conclusion

The cement industry in India is growing at a tredwrs rate. Because of the liberalization measalesnt by
the Government of India in the 90's, India has carleng way in the production of cement. From bedimg
importer of cement, India export large quantitiéz@ment to the countries like Bangladesh, Nepall.&ka,
Maldives, Mauritius, Africa, Scychelles, BurmaAB, Singapore because of its numerous cement plahts
most important use of cement is the production oftar and concrete- the bonding of natural or
artificial aggregates to form a strong building eratl that is durable in the face of normal envinemtal
effects. Green cement is a cement material thestsnor exceeds the functional performance capiabilof
ordinary Portland cement by incorporating and ofiing recycled materials, thereby reducing consummpof
natural raw materials, water, and energy, resultinga more sustainable construction material. The
manufacturing process for green cement succeedslircing, and even eliminating, the production exidase

of damaging pollutants and greenhouse gasses;ydarty CQ.
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