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Introduction

• ‘Asbestos’ is a commercial name for a group of natural fibrous
minerals that posses high tensile strength, flexibility, resistance to
chemical and thermal degradation, and electrical resistance.

• Asbestos fibres are divided into two groups: amphiboles, which
include crocidolite, amosite, tremolite, actinolite, and
anthophyllite; and serphentine, which include only chrysotile.



Type of Asbestos Characteristics

This is the most commonly used form of asbestos and can
be found today in roofs, ceilings, walls and floors of homes
and businesses. Chrysotile asbestos also was used in
automobile brake linings, pipe insulation, gaskets and boiler
seals. Although it is more prevalent, some studies show it
takes more exposure to chrysotile than other types of
asbestos to develop related diseases

This is known as brown asbestos, and it originates mostly in
Africa. It was used most frequently in cement sheet and
pipe insulation. It can be found in insulating board (which
contained up to 40 percent asbestos), ceiling tiles and in
thermal insulation products. Like the other forms of
amphibole asbestos, it has needle-like fibers.

Chrysotile

Amosite

(Source: The Mesothelioma Centre, 2014)
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Type of Asbestos Characteristics

This is blue asbestos and its known for having the best heat
resistance. Mined mostly in South Africa, Bolivia and
Australia, this is seen as the most dangerous type of
asbestos. Crocidolite was commonly used to insulate steam
engines, and it was found in some spray-on coatings, pipe
insulation and cement products.

This is not used commercially, but it can be found as a
contaminant in chrysotile asbestos, vermiculite and talc
powders. It was occasionally found as a contaminant in
certain asbestos-containing insulation products, paints,
sealants and roofing materials. Tremolite can be white,
green, gray and even transparent.

Crocidolite

Trimolite

(Source: The Mesothelioma Centre, 2014)
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Type of Asbestos Characteristics

This type was mined primarily in Finland and displays a
gray-brown color. It was not commercially used and was
rather found as a contaminant. Anthophyllite was most
commonly found in composite flooring.

This form of asbestos has a harsh texture and is not as
flexible as the others. It is most often found in
metamorphic rock. Actinolite was never used commercially,
but it can be found as a contaminant in some asbestos
products.

Anthophyllite

Actinolite

(Source: The Mesothelioma Centre, 2014)
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Structures of Asbestos. (Adapted from Hurlbut and Klein (1977))

Structures of Asbestos



Environmental Occurrence

• Asbestos minerals are widespread in the environment, and 
are found in many areas where the original rock mass has 
undergone metamorphism.

• They may occur in large natural deposits or as contaminants 
in other minerals (e.g. tremolite asbestos may occur in 
deposits of chrysotile and talc).

• Asbestos is not volatile; however, fibres can be emitted to the 
atmosphere from both natural and anthropogenic sources. 

• Concentrations of asbestos vary on a site-by-site basis and, as 
a result, environmental emissions are not easily estimated.

(Source: IARC 2012)



Environmental Occurrence

• Anthropogenic sources include: erosion of waste piles 
containing asbestos, corrosion of asbestos-cement pipes, 
disintegration of asbestos-containing roofing materials, 
and, industrial wastewater run-off.

• Asbestos can enter the soil and sediment through natural 
(e.g. weathering and erosion of asbestos-bearing rocks) and 
anthropogenic (e.g. disposal of asbestos-containing wastes 
in landfills) sources. 

• According to the US EPA Toxics Release Inventory, total 
releases of friable asbestos to the environment (includes 
air, water, and soil) in 1999 were 13.6 million pounds from 
86 facilities that reported producing, processing, or using 
asbestos. 

(Source: IARC 2012)



Asbestos In History

https://www.asbestosnetwork.com/blog/2015/08/infographic-asbestos-timeline.shtml

3000 BC
Asbestos fibers are used in ancient 

Egypt, Finland and Persia 50 AD
The fibers are named ‘asbestos’ by 

Pliny the Elder, Roman Scholar.

1906 AD
The first case of asbestos-related 
disease is mentioned in medical 

literature 1918 AD
The U.S. Bureau of Labor Statistics 

reveals abnormal early deaths among 
asbestos workers.

1964 AD
The Journal of the American Medical 
Association reveals that people who 

work with asbestos-containing 
materials have a greater-than-normal 
incidence of asbestosis, lung cancer 

and mesothelioma. 

1979 AD
The EPA documents asbestos as a 
known carcinogen and announces 

intention to ban all uses of the 
substance.



Advantages of asbestos

• Highly resistant to fire

• Heat resistance

• Acid resistance

• Highly durable 

• Weather proof

• Non biodegradable

• Inexpensive

• Cost effective

• Easily mixed with other products



Application of asbestos

More than 3000 applications or types of products: 

• Building construction materials

• Ceiling and floor tiles

• Cement

• Automotive clutch

• Brake

• Heat-resistant fabrics

• Coatings

• Hot water and steam pipes coated with asbestos 
material

• Oil and coal furnaces and door gaskets with 
asbestos insulation



http://www.infographicszone.com/wp-content/uploads/2013/01/where-asbestos-typically-is-found-in-homes.jpg



Major countries in worldwide asbestos mine production from 
2010 to 2017 (in metric tons)

Source: https://www.statista.com/statistics/264923/world-mine-production-of-asbestos/



Exposure of Asbestos

• In studies of asbestos concentrations in outdoor air, 
chrysotile is the predominant fibre detected. 

• Asbestos fibres (mainly chrysotile) were measured in air 
and in settled dust samples obtained in New York City 
following destruction of the World Trade Center on 
September 11, 2001. 

• In indoor air (e.g. in homes, schools, and other buildings), 
measured concentrations of asbestos are in the range of 
30–6000 f/m3. Measured concentrations vary depending on 
the application in which the asbestos was used (e.g. 
insulation versus ceiling or floor tiles), and on the condition 
of the asbestos-containing materials (i.e. good condition 
versus deteriorated and easily friable).

(Source: IARC 2012)



Exposure of Asbestos

• Asbestos fibers may be released into the air by the 
disturbance of asbestos-containing material during 
product use, demolition work, building or home 
maintenance, repair and remodelling. In general, exposure 
may occur only when the asbestos-containing material is 
disturbed or damaged in some way to release particles and 
fibers into the air.

• People who become ill from asbestos are usually those who 
are exposed to it on a regular basis, mostly the workers. 
These include workers in shipbuilding trades, asbestos 
mining and milling, manufacturing of asbestos textiles and 
other asbestos products, insulation work in the 
construction and building trades and variety others.

https://www.ep.gov/asbestos/learn-about-asbestos#asbestos
https://www.cancer.gov/about-cancrt/causes-prevention/risk/substances/asbestos/asbestos-fact-sheet



Disadvantages

• Despite the benefits and advantages of using 
asbestos, epidemiological data and laboratory 
experiments have shown that asbestos can cause 
harm to humans. 

• About 125 million people in the world are exposed 
to asbestos at the workplace (WHO 2006).

• Approximately half of the deaths from occupational 
cancer are estimated to be caused by asbestos 
(WHO 2006).



Disadvantages

• All forms of asbestos (i.e. crocidolite, amosite, 
tremolite, actinolite, anthophyllite and chrysotile) 
are carcinogenic to humans (Group 1 - Carcinogenic 
to humans) (IARC, 2012). 

• According to WHO (2006), all types of asbestos are 
known human carcinogens and no threshold has 
been identified for the carcinogenic risk of 
chrysotile that accounts for 95% of all uses of 
asbestos today.



Professions with Highest Risk for Asbestos Exposure

• Military veterans

• Asbestos textiles manufacturing

• Asbestos mining and milling

• Brake repair mechanics

• Construction, demolition workers, drywall removers, 
building trades insulation

• Shipbuilding trades (insulation, paint etc)

• Firefighters 

https://www.cooneyconway.com/mesothelioma/Veterans-Guide-Mesothelioma -Asbestos-Lung-Cancer



Asbestos-related Disease (ARD)

• WHO recognised a range of asbestos-related 
diseases (ARD), such as mesothelioma, lung 
cancer and asbestosis.

• Mesothelioma is causally linked to asbestos 
exposure with an etiological fraction of 80% or 
more.

• The latency period for mesothelioma after initial 
exposure to asbestos is typically longer than 30 
years and the median survival time after diagnosis 
is 9-12 months.



Asbestos Related Disease (ARD)

Lung cancer

Mesothelioma

Asbestosis

Actual Data collected 
from competent 

authority (number of 
visits)

3 % 
(estimated)

80 %

100 %

Population 
Attributable 
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Statistics from United Kingdom

Lung cancer

Mesothelioma

Asbestosis

• Research suggests there are probably 
about as many asbestos-related lung 
cancer death each year as there are 
mesothelioma deaths.

• In 2011, around 2600 people were 
diagnosed with mesothelioma

• In 2012 there were 464 deaths where 
asbestosis is likely to have contributed as 
a cause and 216 deaths have asbestosis 
was specifically recorded as the 
underlying cause of death.



Kubota Incident

• Kubota Corporation, the largest asbestos user in Japan 
used crocidolite in the manufacture of water pipes and 
construction materials between 1954 and 1975, and 
chrysotile until it closed down in 1995. 

• In 2005, Kubota Corporation disclosed that between 
1978 and 2004, 79 of its workers had died of lung 
cancer or mesothelioma, and three non-employees 
living within half a kilo- meter of the factory had died of 
mesothelioma 

• Later updates reported 31 mesothelioma deaths 
among workers’ families and nearby residents 

Source: Hajime Sato 2010. Development of Asbestos Regulation in Japan 



Global Ban on Asbestos
• ‘more than 50 countries have banned the use of asbestos’

– source of this statement?

• Asbestos Convention 1986 (C162)- Article 9: national laws 
or regulations adopted shall provide that exposure to 
asbestos shall prevented or controlled by one or more of 
the following measures:

✓ making work in which exposure to asbestos may occur 
subject to regulations prescribing adequate engineering 
controls and work practices, including workplace hygiene; 
and

✓ prescribing special rules and procedures, including 
authorisation, for the use of asbestos or of certain types 
of asbestos or products containing asbestos or for certain 
work processes.



Global Ban on Asbestos

• International Ban Asbestos Secretariat (IBAS)

• IBAS criteria for the asbestos ban are:

✓ Country that have banned the use of all types of asbestos, 
and

✓ Country that have expressly prohibited all general use of 
asbestos, i.e. in construction, insulation, textiles, etc.

• Singpore and Taiwan were removed from IBAS ban list -
feedback from IBAS (received on 29 April 2014) indicating 
‘Singapore and Taiwan still allow import and use of ACM’.



Global Ban on Asbestos

Countries that banned the use of asbestos based 
on criteria of IBAS 

As of 23 June 2014

Note: country’s name that are bold and underline have ratified Asbestos Convention 



Global Ban on Asbestos

• Number of countries that ratified Asbestos 
Convention and listed in IBAS ban list

A = 15 B = 35

C = 20

Asbestos 
Convention

IBAS 
Ban List

As of 23 June 2014



Asbestos in selected countries



Asbestos Product Substitute Products

Asbestos-Cement
Corrugated Roofing Sheet

• Fibre-cement roofing using: synthetic fibres (polyvinyl 
alcohol, polypropylene) and vegetable/cellulose fibres
(softwood kraft pulp,bamboo, sisal, coir, rattan shavings 
and tobacco stalks, etc.); with optional silica fume, flyash, 
or rice husk ash.

• Microconcrete tiles
• Galvanized metal sheets
• Clay tiles
• Vegetable fibres in asphalt
• Slate
• Coated metal tiles
• Aluminium roof tiles
• Extruded PVC roofing sheets
• Recycled polypropylene and high-density polyethylene 

and crushed stone
• Plastic coated aluminum
• Plastic coated galvanized steel.

(Source: WHO, 2011)

Alternatives for asbestos



Asbestos Product Substitute Products

Asbestos-Cement Flat 
Sheet (ceilings,
facades, partitions)

• Fibre-cement using vegetable/cellulose fibres (see above), 
wastepaper, optionally synthetic fibres

• Gypsum ceiling boards
• Polystyrene ceilings, cornices, and partitions
• Façade applications in polystyrene structural walls (coated 

with plaster)
• Aluminium cladding
• Brick
• Galvanized frame with plaster-board or calcium silicate 

board facing
• Softwood frame with plasterboard or calcium silicate 

board facing.

(Source: WHO, 2011)

Alternatives for asbestos



Asbestos Product Substitute Products

Asbestos-Cement Pipe High Pressure:
• Cast iron and ductile iron pipe
• High-density polyethylene pipe
• Polyvinyl chloride pipe
• Steel-reinforced concrete pipe (large sizes)
• Glass-reinforced polyester pipe
Low Pressure:
• Cellulose-cement pipe
• Cellulose/PVA fibre-cement pipe
• Clay pipe
• Glass-reinforced polyester pipe
• Steel-reinforced concrete pipe (large diameter drainage)

(Source: WHO, 2011)

Alternatives for asbestos



Asbestos Product Substitute Products

Asbestos-Cement Water 
Storage Tanks

Cellulose-cement
Polyethylene
Fibreglass
Steel
Galvanized iron
PVA-cellulose fibre-cement

Asbestos-Cement 
Rainwater Gutters; Open
Drains (Mining Industry)

Galvanized iron
Aluminium
Hand-moulded cellulose-cement
PVC

(Source: WHO, 2011)

Alternatives for asbestos



Asbestos in the environment
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