International Journal of Application or Innovation in Engineering & Management (IJAIEM)
Web Site: www.ijaiem.org Email: editor@ijaiem.org
Volume 7, Issue 12, December 2018

ISSN 2319 - 4847

Environmental concerns in production of
Asbestos fibers and its usage in the industry
Dr. M.B. Chougule
Associate Professor and Head of Civil Engineering Department
Textile and Engineering Institute, Ichalkaranji, Maharashtra, India

ABSTRACT
Environment means our surrounding which includes the natural as well as man made things. It is important for
all of us to understand our surrounding, the interaction of various life forms within it, the interaction of our
environment with us and how human beings change this interaction the study of all this together known as
environmental study. Pollution is any undesirable change in the physical, chemical or biological characteristics of
natural water, air or soil, which can be adversary affect the life, can create a potential health hazards to any living
organism, or can cause damage to the non-living things, material or property. The substance or matter, which
causes pollution, is referred as pollutant. There are different types of pollutions such as air pollution, water
pollution, soil pollution etc. From these different types of pollutions asbestos pollution belongs to air pollution,
which is also known as natural pollution because, occurs due to naturally occurring asbestos fibers. This paper
focuses on Asbestos production, its usage and environmental concerns.
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1. INTRODUCTION
Asbestos is a hydrated magnesium silicate. Asbestos is name of minerals having a fibrous cleavage. It is one of the
strongest of all natural fiber. It is a rock subjected to unuseful treatment during its formation instead of crystallizing
way. It has done so in the form of fibers. So it is grating in structure. It is name given to a group of six different fibrous
minerals such as amosite, chrysotile, crocidolite, and the fibrous varieties of tremolite and anthophyllite. However
because they are not fit not classified as asbestos minerals amphibole asbestos fibers are generally bittle & often have a
rod or niddle like shape Chrysotile also known as white asbestos is the predominant commercial form of asbestos They
do not dissolve in water & are resistant to heat fire chemical and biological degradation because of this properties it has
been mined for use in manufactured products mostly in building materials friction production and heat resistant fabrics
since these fibers impact on human and soil overall environment all new uses of asbestos have been banned. It has been
known and used since the earliest times wicks of lamps were made of asbestos. Chinese use it to make faise sleeve,
which could cleaned by putting them in fiber. Asbestos kerchiefs were demonstrated before royal sweaty in London as
early as 1864. Russia too produces socks, glows of asbestos in 1700’s deposits were discarded in Canada. In 1860
since then Canada the leading producers and source of asbestos nearly two third production of world comes from
Canada & countries like Africa, Rhoderia, and Russia.
1.1 STRUCTURE AND PROPERTIES
It is made of several natural occurring minerals and its cross section is near circular polygonal. The fibrous crystals of
commercial asbestos are 12-300 mm or more length. They have Smooth and regular surface resembling glass fiber.
There is no limit to the fineness of the fiber; molecules of asbestos minerals are arranged in the form of curved sheets,
which build up its cylindrical tube like. The fibrous crystal made of many of these structure held by crystalline
material. The tubes separate easily so no limit for fineness. Important property is its resistance to heat and burning, as
well as acids, alkali`s and many common chemicals. This fiber do not detoriate in normal use and is not attacked by
microorganism. Figure 1 shows view of Asbestos fibers.
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Figure 1 Asbestos fibers
1.2 PRODUCTION AND PROCESSING
Asbestos is found in mines with different minerals deposits. Asbestos occur in many fibrous and crystalline form
depend on mine, nature and mine zoology. They are classified into.1) Enthophylite 2) Amphibole 3) Serpentine
1)Enthophylite
It is magnesium- iron silicate occurring in the plate of the fiber.
It is not important commercially.
Amphibole : These are Tremolite = magnesium silicate- grayish masses of fibrous crystals.
Actiontate = Iron – calcium magnesium silicate – hamp greenish color
Crocidolite =(Blue- asbestos-south Africa) is iron sodium silicate occurs as I ongas flexible of blueish color with good
cluser fibers are 3-4” It has high strength.
Mountain lether = Found as leather sheets of matted fibers.
Amphobole asbestos = Found in the fibrous crystals usually greenish color.
Serpentine
This is hydrated silicate of magnesium occurs in the forms.
Chrysolite
Found in the narrow veins of serpentine rock, green to brown color separated easily. Fine, silky fibers then provide
major part of the would a supply of asbestos canda.
Picrolite
Found in the serpentine rock of the say 13-14 inches long fibers difficult to separate without breaking soap stones.
Processes
Opening :Compressed mass is given preliminary crushing as the ask the first stage. Rotating wheel and the toothed
roller type openers DIRST and powered rock are removed by grids when fully open may be blended with cotton or other
fibers before carding.
Carding: It is carded by straightening with rotating brushes covered with still bristles. Short fibers and IMPURITIES
are removed and long asbestos fibers are delivered as web or sheet of fibers as it leaves the card sheet is split into the
narrow ribbons, which are wound on the spools.
Spinning : There roving are spun on conventional machines ring or flyer. Doubling is used to increase strength these
fibers all used in the core spinning also (around cotton, glass, nylon, metal wire etc.) Short fibers all spun by first
Beating them with the water & then feeding the pulp into paper machine then sheet of asbestos paper is formed which
is dried & cut into strips which are twisted into yarn.
1.3 USE OF FIBER
It is durable used into tapes cloth, break linings gasket, & twine, conveyor belting for hot materials industrial packing
fire proof clothing, theater curtains, & electrical winding.
1.4 EXTRACTION OF ASBESTOS FIBER FROM ROCK
Asbestos is mined for the drilled mines loosened rock is sorted primary for ore bearing rock & the rocks containing
the ore is transported to mills for mechanical extraction at mills. In mechanical extraction of fibers from the rock, the
fibers are separated by repeated crushing & removing the free fibers by air suction & screening the free fibers for
removing rock & dust.
1.5 SEQUENCE OF OPERATION
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Rock from the mine is fed to the primary crushers which is jaw type capable of tacking rock up to 48” in size wt. = 1
ton. Jaws crush to a 6” width at discharge point crushed rock goes to trammel screen i.e. large revolving cylinder with
various sizes of opening. After these larger rocks, over 4” are fed to secondary crushers unusually of gray gyrating type.
The smaller particles that have been screened in these from the secondary crusher are passed on convey or the belt
for drying. In the dryer rock cascades through a current of the hot air for a time varying from seconds ten min.
depending on the milestone content temperature 200- 100 F after drying the rock is conveyed storage bins the ones is
storage bins already reduced the size to 3” or less is crushed again.
Then product from third crushing is fed to heavy shaking screen equipped with powerful air suction hoods where
first removal of fiber occurs. Screen consists of the wooden frame braced with the crossbones in the form of grid. On
which line cloth or perforated metal plate is fixed. Whole frame is mounted on a flexible support and is set with an
inclination to the discharge end. A shaking or bumping motion is imparted by means of a eccentric drive in addition to
screening out the sand the motion is imparted bymeans of a eccentric drive. In addition to screening out the sand, the
motion moves the mass forward and causes the fiber to rise through the rock. Fragment to the top. This rock and fiber
mass passes under the suction hood whose free fibers are lifted and are afterwards fed to the two shaking screen which
separated the feed fibers into the long medium and short fraction. The rock which is too heavy to be lifted by air suction
passes over the end of the shaking screen and is carried to a further stage of a crushing which reduces its size to ¼ “
then it is again passes through the shaking screen also. Equipped with a suction hood for fiber removal finally the
remaining rock is fed to a fibrizer together with the undersized material from first.
The fibrizer act differently from the crusher. The crusher breaks the rocks by compressing where has the
former by blows from high speed hammers its action is server but this is acting on mass heavy less longer fibers
product is fed to shaking sources where fibers are collected by suction. Figure 2 shows Mechanical extraction of fibers.

Figure 2 Mechanical extraction
1.6 METHODS FOR MEASURING ASBESTOS CONTENTS
The are a number of different analytical methods used to evaluate asbestos content in air, soil, and other bulk materials.
Each method varies in its ability to measure fiber characteristics such as length, width, and mineral type. For air
samples, fiber quantification is traditionally done through phase contrast microscopy (PCM) by counting fibers longer
than 5 m and with an aspect ratio (length : width) greater than 3:1 This is the standard method by which regulatory
limits were developed. Disadvantages of this method include the inability to detect fibers thinner than 0.25 m in
diameter and the inability to distinguish between asbestos and nonasbestos fiber. Asbestos content in soil and bulk
material samples is commonly determined using polarized light microscopy (PLM), a method which uses polarized
light to compare refractive indices of minerals and can distinguish between asbestos and nonasbestos fibers and
between different types of asbestos. The PLM method can detect fibers with lengths greater than ~ 1m, widths greater
than ~ 0.25 m, and aspect ration (length to width ratios) of greater than 3. Detection limits for PLM methods are
typically 0.25-1% asbestos.
Scanning electron microscopy (SEM) and, more commonly, transmission electron microscopy (TEM) are methods that
are more sensitive and can detect smaller fibers than light microscopic techniques. TEM allows the use of electron
diffraction and energy-dispersive x-ray methods, which give information on crystal structure and elemental
composition, respectively. This information can be used to determine the elemental composition, respectively. This
information can be used to determine the elemental composition of the visualized fibers. SEM does not allow
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measurement of electron diffraction patterns. One disadvantages of electron microscopic methods is that it is difficult to
determine asbestos concentration in soils & other bulk materials.
For risk assessment purpose, TEM measurements are sometimes multiplied by conversion factors to give PCM
equivalent fiber concentration. The correlation between PCM fiber counts and TEM mass measurements is very poor. A
conversion between TEM mass and PCM fiber count of 30 micrograms per cubic meter per fiber per cubic centimeter
(ug/m3)[f/cc] was adopted as a conversions raging from 5 to150 (ug/m3)/(f/cc). The correlation between PCM fiber
counts and TEM fiber counts is also very uncertain, and no generally applicable conversion factor exists for these two
measurements. Generally, a combination of PCM and TEM is used to describe the fiber population in a particular air
sample. EPS is currently working with several contract laboratories and other organizations to develop, refine, and test
a number of methods for screening bulk soil samples. The methods under investigation include PLM, infrared (IR),
and SEM.
2. IMPACTS OF ASBESTOS POLLUTION
2.1 IMPACTS ON HUMAN BEING:
Asbestosis:Asbestosis was first described in 1910 by Thomos Legge the chief medical inspectors of factories in the UK.A. high
incidence of the lung cancer among asbestos workers was first recognized in1980.Asbestosis is a breathing disorder
caused by inhaling high levels of asbestos fibers. Accumulation of these fibers in your lungs can lead to scarring which
is known as fibrosis, of lung tissue and diminished breathing capacity. You might not beware that you have asbestosis
because it usually does not appears until years after exposure. However, ones known the condition often worsens and
can lead to the death and disability. Known to be resistant to heat and corrosion; asbestos is natural mineral product.
Its fibers, which are strong and flexible, are easily woven together and were used extensively in the past in the
manufacturing and building industries. Pipe and duct insulation, fire-retardant materials, brake and clutch linings,
cement and some vinyl floor tiles are the most common uses.
Before the federal government began regulating the use of asbestos and asbestos products in the 1970 s, the people
most likely to develop asbestosis are people that had high levels of contact with it. The majority of the people with
asbestosis acquired it on the job today; it is strictly regulated by federal, state and local government agencies. Still,
since 1940 s, up to 10 million people may have been exposed to asbestos.
These days most instances of asbestos exposure occurred during removal old asbestos products or the demolition of
the old buildings that were built with materials that contains asbestos. In such situations, only professionals who wear
protective gear and trained in the handling of asbestos should partake in any removal. Asbestosis is pathologically and
to some extent symptomatically, distinct from silicosis pathologically. Asbestosis involves development of tough areas
in the lung due to the presence of fibrous tissue. The fibrosis in case of asbestosis is different from the nuclear fibrosis
typical of silicosis. The fibrosis produced by asbestos dust is believed to be caused to be caused by the mechanical
action of long asbestos fibers which get lodged in the alvectar walls, causing morbid growth of fibrous tissue in the
region. As a result the alvectar walls get thickened due the presence of the both asbestos fibers and asbestosis bodies.
Asbestosis Causes
When you inhale, air travels through your nose or mouth, down your throat through your larynx to your trachea, airs
main passageway to your trachea splits into two branches called bronchi, one carrying air to the left lung, one to the
right within each lung, the bronchi branch off into smaller and smaller airways, The smallest of these airways
(bronchioles) end in tiny air sacs (alveoli).
Alveoli have very thin elastic walls that allow an exchange of gases vital to your health, oxygen flows the alveoli
into your blood to nourish your body and carbon di oxide waste flows your blood stream into the alveoli and on into
your bronchi to be expelled. Normally being trapped into your nose hairs or being expelled when you cough filters out
microorganisms dust and other foreign particles in the air you breathe. Even when unwanted particles do get into your
lungs, immune cells destroy most of them. Alveoli e.g. house their own special clean-up crew immune cells called
macrophages, which are attracted to the ingest foreign substance such as smoke particles, dust and chemicals
Unfortunately, asbestos fibers are difficult to destroy, even for macrophages. When a macrophage attempts to ingest
asbestos fiber is too long. In the process however, the macrophage leaks out substances that were supposed to destroy
the foreign body but that can also harm the alveoli. This causes the alveoli to become inflamed an eventually scar, a
process referred to as fibrosis. If many fibers are inhaled over a long period, cumulative scarring of alveoli reduces
their ability to exchange oxygen and carbon di oxide. The result is that your lung capacity diminishes, oxygen
exchange is diminished, and you feel increasingly short of breath.
Asbestosis Signs and Symptoms
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The effects of long-term exposure to asbestos typically do not show up for twenty years or more after exposure. Signs
and symptoms develop when damage and scaring caused by the asbestos fibers lead to stiffness in your lung tissue so
that your lungs cannot contract and expand normally.
Asbestosis common signs and symptoms include:
1. Shortness of the breath, initially only with exerting but eventually even while resting.
2. Decreased tolerance for physical activity 3. Coughing 4. Chest Pain
Although these are similar to signs and symptoms of the condition such as the asthma, in asbestosis the effects of the
disease are insidious, occurring over months and year. Asbestosis develops slowly and is detectable by combination of
clinical, radiographic and lung function tests. In the early stages, there will be uncertainty about diagnosis. Once the
disease has reached a stage where diagnosis is certain, the fibrosis tends to increase despite removal from further dust
exposure.
Lung cancer
Cancer of the lung tissue, also known as bronchogenic carcinoma. The exact mechanism relating asbestos exposure
with lung cancer is not completely understood. The combination of tobacco smoking and asbestos exposure greatly
increases the risk of developing lung cancer.
Noncancer effects
These include asbestosis, scarring and reduced lung function caused by asbestos fibers lodged in the lung; pleural
plaques, localized or diffuse areas of thickening of the pleura which may restrict breathing; pleural calcification,
calcium deposition on pleural areas thickened from chronic inflammation and scarring; and pleural effusions, fluid
buildup in the pleural space between the lung and the chest cavity. There is not enough evidence to conclude whether
inhalation of asbestos increases the risk of cancers at sites other than the lungs, pleura, and abdominal cavity. Ingestion
of asbestos causes little or no risk of noncancer effects. However, there is some evidence that acute oral exposure might
induce precursor lesions of colon cancer and that chronic oral exposure might lead to an increased risk of
gastrointestinal tumors. ATSDR considers the inhalation route of exposure to be the most significant in the current
evaluation of sites that received Libby vermiculite. Exposure scenarios that are protective of the inhalation route of
exposure should be protective of dermal and oral exposures. There is general acceptance in the scientific community of
correlations of asbestos toxicity with fiber length as well as fiber mineralogy. Fiber length may play an important role
in clearance and mineralogy may affect both bio-persistence and surface chemistry ATSDR, responding to concerns
about asbestos fiber toxicity from the World Trade Center disaster, held an expert panel meeting to review fiber size
and its role in fiber toxicity in December, 2002. The panel concluded that fiber length plays an important role in
toxicity. Fibers with lengths less that 5 um are essentially non-toxic when considering a role in mesothelioma or lung
cancer promotion. However, fibers less than 5 um in length may play a role in asbestosis when exposure duration is
long and fiber concentrations are high. More information is needed to definitively make this conclusion. In accordance
with these concepts, it has been suggested that amphibole asbestos is more toxic than chrysolite asbestos, mainly due to
physical characteristics which allow chrysotile to be broken down and cleared from the lung, whereas amphibole is not
removed and builds up to high levels in lung tissue. Some researchers believe the resulting increased duration of
exposure to amphibole asbestos significantly increases the risk of mesothelioma and, to a lesser extent, asbestosis and
lung cancer. However, OSHA continues to regulate chrysotile and amphibole asbestos as one substance, as both types
increase the risk of disease. EPA`s Integrated Risk Information System (IRIS) assessment of asbestos also treats
mineralogy (and fiber length) as equipment. Evidence suggesting that the different types of asbestos fibers vary in
carcinogenic potency and site specificity is limited by the lack information on fiber exposure by mineral type. Other
data indicate that differences in fiber size distribution and other process differences can contribute at least as much to
the observed variation in risk as does the fiber type itself.
Counting fibers using the regulatory definitions (see below) does not adequately describe risk of health effects, as fiber
size, shape, and composition contribute collectively to risk in ways that are still being elucidated. For example, shorter
fibers appear to preferentially deposit in the deep lung, but longer fibers might disproportionately increase the risk of
mesothelioma. Some of the unregulated amphibole minerals, such as the incite present in Libby diameters greater than
2-5 m are considered above the upper limit of reparability (that is, too large to inhale) and to not contribute
significantly to risk. Methods are being developed to assess the risks posed by varying types of asbestos and are
currently awaiting peer review.
2.2 IMPACTS ON SOILS
The exposure pathway concerning current on-site workers, contractors, or community members disturbing
contaminated onsite soils – including residual contamination or buried waste – is considered a potential pathway for the
present and future. During the July 2002 site visit, ATSDR staff saw what appeared to be vermiculite along an unused
Volume 7, Issue 12, December 2018

Page 26

International Journal of Application or Innovation in Engineering & Management (IJAIEM)
Web Site: www.ijaiem.org Email: editor@ijaiem.org
Volume 7, Issue 12, December 2018

ISSN 2319 - 4847

railroad spur on the western part of the site and what appeared to be stoner rock in the former storage area on the
northeastern part of the site. There is very little information regarding the disposal of wastes from this facility.
Company records indicate that some waste was disposed at a local landfill and some waste may have been disposed on
the site. Figure 3 shows deposits on soil.

Figure 3 Deposits on soil
Currently, the thick vegetation cover on areas of the former Grace facility that appeared to contain vermiculite and
stoner rock would reduce the airborne dispersal of any asbestos from this soil, making exposure negligible. In addition,
a chain-link fence restricts site access, and trespassers are unlikely. On-site workers do have access to several areas on
the east side of the building where vermiculite was observed in soils; however, these areas appear to be limited in size
and are not utilized for any work-related activities. It does not appear that this area is landscaped or maintained
regularly. Maintenance activities (i.e., mowing, trimming) would result in infrequent exposures of short duration. For
at least three months each year, weather conditions (e.g., rainfall, snow cover) would limit exposure to outdoor
contamination. Under current conditions, and assuming occasional contact with these areas that may contain Libby
asbestos, on-site exposure to Libby asbestos-contaminated soils poses no apparent public health hazard. We do not
known if a change in the condition or future use of the property would result in increased exposures.
2.3 GLOBAL DISASTER
The Great Hanshin-Awaji Earthquake 1995
The fall-out from asbestos material contained in buildings destroyed in the Great Hanshin-Awaji earthquake, one of the
worst earthquakes in recent years, was the subject of a paper presented in 2004 [18]. Atmospheric monitoring by the
Environmental agency (Japan) after the earthquake showed an increase in ambient asbestos concentration in the
stricken zone; a diffusion model was used to assess how much of this contamination was due to sprayed-on asbestos
insulation/fireproofing present in earthquake-damaged buildings at 16 sampling points. The scientists estimated that
prior to the earthquake there had bee 3,740 tons of sprayed-on asbestos stock in the affected buildings; the quake
liberated 26.4 kg of asbestos into the environment. Experiments revealed that demolition without pre-removal of
asbestos caused the highest levels of asbestos emissions into the surrounding areas; asbestos removal costs accounted
for 68-94% of total demolition costs.
3. CONTROL MEASURES
The Agency for Toxic Substances and Disease Registry (ATSDR), part of the Department of Health and Human
Services, has provided the following advice to limit your exposure to potentially asbestos fiber containing dust, if you
live in an area where NOA has been disturbed and is likely to become airborne:

Walk, run, hike, and bike only on paved trails.

Play only in outdoor areas with a ground covering such as wood chips, mulch, sand, pea gravel, grass,
asphalt, shredded rubber, or rubber mats.

Pave over unpaved walkways, driveways, or roadways that may have asbestos containing rock or soil.

Cover asbestos-containing rock or soil in gardens and yards with asbestos-free soil or landscape covering.

Keep one pre-wet garden areas before digging or shoveling soil.

Pets from carrying dust or dirt on their fur or feet into the home.

Remove shoes before entering your home to prevent tracking in dirt.

Use windows and doors closed on windy days and during nearby construction.

Drive slowly over unpaved roads.

Use a wet rag instead of a dry rag or duster to dust.

Use a wet mop on non-carpeted floors and wash rugs regularly.
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Vacuum your carpet often using a vacuum with a high efficiency HEPA (High Efficiency Particulate Air)

3.1 LAND CLEARING OF EARTH MOVING

Water shall be applied by means of truck houses and sprinkles prior to any land clearing or earth
movement to minimize dust emission.

Hawl vehicles transporting soil into or out of the property shall be covered.

A water truck shall be on site at all time.

Equipment speed shall not exit 15 mile per hour.
3.2 VISIBLY DRY DISTRIBUTED SOIL SURFACE AREA

all visibly dry distributed surface areas operation shall be watered to minimize destination emission
4. CONCLUSION
Asbestos is name for a group of fibrous minerals that are mined and mixed into building materials. It is very resistant
to heat and chemicals it has been used in wide range of manufactured goods including floor and ceiling tiles Coating,
texturing materials, and thermal insulators. Currently it is used only in products where another material has not been
found to replace it. Generally, it is not a health risk when bound together with a substance that prevent the fiber from
entering the environment. Asbestos is not always immediate hazards. Infect if it can be maintained in good condition it
is recommended that be left alone and periodic surveillance preformed to monitor its condition only when materials
containing asbestos are disturbed or those material damages that it become a hazard. When asbestos containing
materials damaged and separates into fibers may them become airborne. Airborne fibers are hazards to health. The
most form of expose is by breathing in air containing asbestos fibers ingesting the fiber is also a health risk. It has been
proven to cause to cancer three types of cancers have been observed in individuals exposed to asbestos. Lung cancerboth small and large cell. Mesothelioma (a cancer of lining of the chest and abdomen.)Cancer of the gastro- intestinal
tract. The body cannot break down or eliminate inhaled fibers slow buildup of scar like tissue in the lungs called
asbestosis can occur. Asbestos has typically been observed in asbestos workers. There are symptoms such as coughing,
sneezing, headache.
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