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The Government of Zimbabwe has endorsed the Zimbabwe Chrysotile Position Paper which 
represents national policy on mining, value-addition, trading, use and handling of chrysotile 
asbestos including asbestos-containing materials in Zimbabwe. 

Zimbabwe upholds the implementation of the controlled-use-approach on Chrysotile 
asbestos, in fulfillment of various domestic, regional and international safety codes in the use 
of asbestos. The country has embraced the Safe Use Principle as espoused by the International 
Labour Organisation (ILO) through the ratification and domestication of the ILO Convention 
No. 162, and has also adopted the Code of Practice on Safety in the use of Chrysotile asbestos. 

Zimbabwe also ratified the Rotterdam Convention for Certain Hazardous Chemicals and 
Pesticides in International Trade and is in the process of domesticating the same. This is 
evidence to the commitment by the country to upholding international best practice in 
safeguarding both human and economic prosperity. 

The chrysotile asbestos industry, that include both mining and manufacturing entities, is 
therefore expected to uphold the highest occupational health and safety standards with 
respect to the local production and use of chrysotile asbestos.

M. C. Bimha (MP)
Minister of Industry and Commerce

29 May 2014
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2. Background Context 

2.1 What is Asbestos?

The term “asbestos” is a generic name given to a 
group of naturally occurring fibrous silicates. 
There are two categories of these fibrous 
silicates. These fibers are grouped according to 
their physico-chemical properties. We have the 
Amphibole group which consists of Crocidolite, 
A m o s i t e ,  Tr e m o l i t e ,  A c t i n o l i t e  a n d  
Ampthophylite. This group has been found to 
have significantly high carcinogenic potency 
both in human beings and in animals. 
Consequently, mining of these minerals have 
been banned throughout the world. Then we 
have the Serpentine group, which has only one 
subtype i.e. Chrysotile. Scientific studies have 
demonstrated that Chrysotile, if used safely and 
responsibly has a significantly lower risk of causing ill-health in human beings.

It is important from the outset to appreciate that lumping these distinctly different minerals is very 
misleading.  It is similar to saying a cat and a lion are similar animals which behave exactly the same 
way always simply because they belong to the family of cats!

2.2 The Structural Difference: Amphiboles vs The Serpentine Group 

The Amphiboles have a solid, cylindrical and double-stranded structure.  They are water-insoluble, and 
have low solubility even in hot acid.  The fibers in this group are encased by a solid silica layer 
attached to a Magnesium (Mg) molecule which is hidden away inside the double-chain structure. 
The bond between this Mg molecule and the silica layer cannot be accessed and attacked by the 
acidic medium in the lung and its substance.  It is this unique feature which makes the amphibole 
group fundamentally different from its Chrysotile counterpart. The long bio-persistence peculiar to 
this group is also explained by this unique feature.

Figure 1: Chrysotile serpentine rock

1. Preamble
The Government of Zimbabwe has successfully managed to deal with chrysotile asbestos by 
forming a multi-sectoral body, representing Government, Labour and Industry. The Zimbabwe 
National Chrysotile Taskforce (ZNCTF) gives technical advice and guidance regarding the 
topical issue of chrysotile asbestos.  In addition, ZNCTF upholds the implementation on the 
controlled-use approach on Chrysotile asbestos, in fulfillment of various domestic, regional 
and international safety codes in the use of asbestos.

The amphibole type of asbestos has been prohibited and they are found in either brown or 
blue in colour. The serpentine type is the commonly encountered form of asbestos, white in 
colour or widely known as chrysotile. Chrysotile has an idealized chemical composition and 
hardness from 2,5 to 3 on Mohs scale (hardness compared to a human fingernail). Chrysotile is 
insoluble in water and the fibres degrade in dilute acids.

Scientific research by experts and documents emanating out of the United Nations agencies, 
both the International Labour Organisation (ILO) and World Health Assembly (WHA), have 
proved that chrysotile fibre can be used safely.  The same does not however, obtain in the 
amphibole group which has since been banned completely by the same bodies (refer to 
Compendium of Articles and Scientific Studies Published on Chrysotile Fibres – 2006 – 2011).

Zimbabwe has ratified and domesticated the ILO Convention #162 as well as adopting the 
Code of Practice on Safety in the Use of Asbestos. Recently, it ratified the Rotterdam 
Convention on Prior Informed Consent for Certain Hazardous Chemicals and Pesticides 
in International Trade and domestication of the same is already underway. 

Furthermore, Zimbabwe ratified similarly important conventions, i.e. The Basel and 
Stockholm Conventions that deal with the handling and disposal of hazardous waste and 
elimination of Persistent Organic Pollutants (POPs) respectively. The kind of national 
achievements are essential in upholding international best practice in safeguarding both 
human health and economic prosperity.
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3.2     The World Health Organisation (WHO) 

WHO is the policy-directing and coordinating authority for health in the United Nations system. 
Among its many objectives, it provides leadership on health matters as well as providing technical 
support to countries on health programmes. The supreme decision-making body for WHO is the 
World Health Assembly (WHA). In May 2007, the WHA adopted a resolution WHA60.26 - The 
Global Plan of Action on Worker's Health. The main highlights of this plan of action are as outlined:

l

of all forms of asbestos.
lHowever, this is not reasonably practicable and in this view the WHA has gone on further 

to say “Elimination of asbestos-related disease must be carried out bearing in mind a 
differentiation approach to regulating the various forms of asbestos.

Also critical to quote from it (the global plan of action) is that this differentiation approach is in line 
with relevant international legal instruments like the ILO C162 - which considers the safe use of 
Chrysotile together with its substitution and, “as a last resort solution, its prohibition”. In short, the 
WHA global plan does not support a global ban in Chrysotile.  The achievement of the elimination of 
asbestos-related disease must be in line with both the legal and scientific aspects of the subject of 
asbestos.

It can then be concluded that WHO also underscores the importance of using a differentiated 
approach when handling asbestos because of the fundamental differences between Chrysotile and 
the Amphiboles. This is another authoritative voice which embraces the concept of controlled use 
as opposed to the blanket ban on Chrysotile.

3.3 The Rotterdam Convention

The Rotterdam Convention is a legally binding instrument for the Prior Informed Consent 
procedure which was adopted in 1998 and came into force in February of 2004.  It was set up to 
control and administer the dramatic growth of chemicals production and international trade 
particularly in light of the public health risks posed by hazardous chemicals and pesticides. 

At the meeting of Conference of Parties - COP V in June 2011 in Geneva, a discussion was planned 
on including Chrysotile in Annex III.  Listing of a chemical means restriction in international trade of 
that chemical and calls for exchange of information on handling the chemical which may make 

The 'most' efficient way of eliminating asbestos-related disease is by prohibiting the use 

In contrast, Chrysotile is a thin sheet silicate + (8 angstroms thick) with a helical and rolled structure 
which resembles a sheet of paper. The Mg molecule here, unlike the amphiboles, is tagged outside 
the super structure and thus exposed to macrophages of the lung substance.  This exposes the 
Silica-Mg bond molecule to the acidic medium in the lung surfaces which then quickly breaks and 
dissolves away the structure.  Chrysotile as a result will have a shorter bio-persistence compared to 
Amphiboles.

3. The International Position on 
Chrysotile use:

3.1 The International Labour Organisation (ILO)

ILO is a tripartite body representing social partners at the highest levels, is perhaps the most 
representative international body giving policy direction, not only in the use of asbestos but other 
labour-related topical matters. The ILO Convention #162, Safety in the Use of Asbestos, adopted on 
24 June 1986 and came into force on 16 June 1989, the following important points should be noted:

lIt acknowledges that there is scope to safely use and produce some forms of asbestos-
Chrysotile.  However, article 11, (1) of the Convention is clear on the prohibition of the use of 
Crocidolite and products containing this fiber.

lIt underscores the importance of the controlled-use approach as opposed to the blanket ban 
on asbestos.  This is reflected in article 10 (a) and (b) when it takes on board the concept of 
“reasonable practicability”

lThe ILO has developed a follow up Code of Practice on Safety in the Use of Asbestos. This Code 
again takes into account the scientific differences between Chrysotile and the rest of the 
asbestos family.

The ILO embraces the concept of controlled-use in Chrysotile asbestos.

The key areas approached in Zimbabwe on chrysotile management are occupational safety and 
health management systems, information sharing, training and education for workers, surveillance 
of both worker's health and the working environment and continual adoption of strategies on 
chrysotile.
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Mashava.  Undoubtedly, other downstream activities in these towns are economically 
dependent on the efficient, effective and continued operations in these mines.  A huge 
percentage of families directly and indirectly benefit from the mining operations.  Benefits 
vary from: healthcare services, educational facilities, transport, infrastructure development, 
recreational facilities e.g. soccer, basketball, cricket, golf etc. For a long time, Shabane Mine has 
had a football community team which is currently fighting for honours in the country’s elite 
league. They even produced a national soccer star who eventually went abroad due to his 
talent which blossomed thanks largely to these Chrysotile deposits. In addition, they 
produced an athlete that competed at the Olympic Games in Sydney, Australia and brought a 
gold medal.

(b) Production Capacity
The two chrysotile asbestos mines, have a combined production output of 140 000 metric 
tonnes of chrysotile asbestos fiber. Of this produce, over 90% is exported, making this a 
strategic and key foreign currency earner.  The remainder, about 10% is consumed in local 
chrysotile products manufacturers. 

The local chrysotile manufacturing industries, which constitute 10% of the product from the 
two mines, employ more than 1 500 people at peak. Off-shoots from the Chrysotile 
manufacturing industry account for about 60 000 families. The Construction industry, which 
uses asbestos cement products in housing, water reticulation and sanitation and irrigation 
accounts for almost 300 000 people benefiting from chrysotile use.

Geological surveys have concluded that the country has in excess of 30 years deposits of 
chrysotile of the most sought-after quality in the world.  The strategic nature of this 
commodity can never be adequately quantified. In terms of construction, building, water 
reticulation, irrigation, car manufacturing and other industrial applications, chrysotile is a 
strategic commodity, especially because we are a developing nation.

4.3  Occupational Exposure Profiles

Zimbabwe ratified ILO Convention 162 “Safety in the Use of Asbestos   in 1989”.  This is one significant 
step towards assuring occupational exposure to chrysotile for our labourforce is kept as low as is 
scientifically accepted by relevant international standards.  The Government has, through the 
Ministry of Labour and Social Services -NSSA OSH division carried out exposure assessment to some 
of the chrysotile asbestos processing industries, with a view to gathering implementation status for 

trading in that particular chemical cumbersome. However, to arrive at a decision to list the chemical 
requires consensus among the Parties to the Rotterdam Convention. There was no consensus as to 
whether Chrysotile must be placed in Annex III. It is important to note that all the Amphiboles i.e. the 
other asbestos forms have been included in Annex III. This is also consistent with the differentiated 
approach enshrined in ILO #162 and the WHA 60.26.

In short, Chrysotile has not been listed in Annex III of Rotterdam Convention, and this supports the 
fact that Chrysotile, if used safely and responsibly is not as harmful as is otherwise portrayed by the 
anti-asbestos lobbyists.

4. The Zimbabwe Situation
4.1 Chrysotile Profile in Zimbabwe

Chrysotile asbestos is mined at Shabane Mine - Zvishavane and Gaths Mine in Mashava. The 
principal processor of Chrysotile products is Turnall Fibre Cement, which is situated in Harare and 
Bulawayo.  We also have pockets of manufacturers of Chrysotile products. The two mines, Gaths 
Mine and Shabane Mine, have an annual production capacity in excess of 140 000 tonnes of 
Chrysotile fiber. Importantly, the Chrysotile deposits are not contaminated with any of the 
amphibole group. Fibers produced in Zimbabwe’s mines are of high tensile strength with unique and 
reliable drainage properties. These fibers are ideally suited for the manufacture of Chrysotile cement 
pipes, panels and roofing sheets among many other industrial and domestic appliances. 
Internationally Zimbabwe’s Chrysotile fibers are the most sought after. Along with Canada, we 
produce long chrysotile fibers, while Brazil produces medium length fibers. All other Chrysotile-
producing countries produce short fibers.  

4.2 Economic Impact of Chrysotile

(a)  Socio-Economic Benefits
Our country is richly endowed with vast mineral deposits of varied kinds.  At their peak the two 
chrysotile asbestos mines in Zimbabwe employ about 5000 workers directly. This figure 
excludes sub-contractors. Indirectly, the same mines economically sustain more than 20 000 
people.  This figure is predominantly in and around the two mining towns i.e. Zvishavane and 
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5. Conclusions
5.1 The nation can adhere to the concept of safe-use approach without reproach.

5.2 Research centres, knowledge and technologies exchange need to be promoted in the country.

5.3 There is need for promotions and awareness campaigns in the country.

5.4 We need to be guided by ILO Convention #162, WHA 60.26 Global Plan of Action on Workers' 
Health. In the same vein, come up with a national chrysotile exposure profile with a database of 
workers exposed to chrysotile during their working career.
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the provisions of ILO C162.  This was an especially necessary endeavor given the topical nature of 
asbestos.  The major findings were as follows:

l

in particular articles 6 - 22.  
lThe Threshold Limit Value (TLV) obtaining in these factories were far much less than the 

recommended international TLVs. This was also validated by independent investigators. (see 
also annex 1)

lFurther steps are being taken to continually improve on the implementation of the ILO C162 
provisions.

In summary, with the current control measures in the Zimbabwean Chrysotile asbestos industry the 
risk of developing asbestos-related disease is indeed very low.  With further and continual 
improvements in the field of OSH, we have belief that the risk of exposure and concomitant disease 
can become statistically insignificant.

Some of the key areas that seek to reduce workers’ exposure to chrysotile that are being actively 
employed by organizations are:

lOccupational Safety and Health Management Systems Approach.
lSurveillance of both the Workers’ health and the Working environment.
lInformation, Training and Education for workers.
lContinual improvement strategies.

4.4 Non-Occupational Exposure Concerns

To date, there has been no scientific research study pointing towards a statistically significant risk of 
asbestos-related disease as a result of non-occupational exposure.   Chrysotile in its inert form, such 
as that found in asbestos roof sheets, poses no statistically significant risk to inhabitants. There is 
ample scientific evidence to validate this fact.

4.5  Chrysotile Substitutes

Chrysotile is perhaps the most intensely studied mineral in industry to date.  Some of the 
purportedly safe substitutes have actually been found to even have inferior quality to chrysotile. 
They have also been found to have much longer bio-persistence and thus more carcinogenic 
potency than chrysotile itself. An example here is the Machine - Made Mineral Fibres (MMMF).

The Chrysotile asbestos manufacturing companies complied with the provisions of ILO C162 
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5. Conclusions
5.1 The nation can adhere to the concept of safe-use approach without reproach.

5.2 Research centres, knowledge and technologies exchange need to be promoted in the country.

5.3 There is need for promotions and awareness campaigns in the country.

5.4 We need to be guided by ILO Convention #162, WHA 60.26 Global Plan of Action on Workers' 
Health. In the same vein, come up with a national chrysotile exposure profile with a database of 
workers exposed to chrysotile during their working career.
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Annex 1

l

as such the Government permissible exposure Limit for asbestos is 1 Fibre per Millitre of Air as 
per the Convention.

lLocal asbestos industries - Internal Permissible Exposure Limit is 0.2f/ml of air and 0.15f/ml of 
air as action level. 

lThe trend generally shows that the dust emission is far below both the legal limit of 1f/ml of air 
and the best practices permissible exposure limit of 0.1f/ml of air as set by the Occupational 
Safety and Health Administration (OSHA) of America.

lIn the graph above please note that in 2008 there was no production activities for the month 
of October, November and December.

lThe shutdown in December 2008 stretched to 2009 March and no dust samples were 
analyzed during that period.

lThe organization started using imported fibres effectively from 2009 and the dust emission 
showed a downward trend from an average of 0.06f/ml of air to an average of 0.05f/ml in 
2010 and 0.04f/ml of air in 2011.

The Zimbabwean Government ratified ILO Asbestos Convention of 1986 on 9 April 2003 and 

Chrysotile Fibre Dust Trend Analysis Graph

(Source: Turnall Fibre Cement)

Annex 2

There are a number of stages in the manufacture of sheets as shown in the production process flow 
diagram above. These stages are discussed in the following sections. 

1 Fibre Preparation
Fibre preparation or treatment involves separating lumps of fibre into individual fibres that can 
disperse in water. 
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Figure 1: Sheet Production Process Flow Diagram (Source: Turnall Fibre Cement)



Zimbabwe Chrysotile Asbestos Position Paper

1110 NCTF Zimbabwe

Annex 1

l

as such the Government permissible exposure Limit for asbestos is 1 Fibre per Millitre of Air as 
per the Convention.

lLocal asbestos industries - Internal Permissible Exposure Limit is 0.2f/ml of air and 0.15f/ml of 
air as action level. 

lThe trend generally shows that the dust emission is far below both the legal limit of 1f/ml of air 
and the best practices permissible exposure limit of 0.1f/ml of air as set by the Occupational 
Safety and Health Administration (OSHA) of America.

lIn the graph above please note that in 2008 there was no production activities for the month 
of October, November and December.

lThe shutdown in December 2008 stretched to 2009 March and no dust samples were 
analyzed during that period.

lThe organization started using imported fibres effectively from 2009 and the dust emission 
showed a downward trend from an average of 0.06f/ml of air to an average of 0.05f/ml in 
2010 and 0.04f/ml of air in 2011.

The Zimbabwean Government ratified ILO Asbestos Convention of 1986 on 9 April 2003 and 

Chrysotile Fibre Dust Trend Analysis Graph

(Source: Turnall Fibre Cement)

Annex 2

There are a number of stages in the manufacture of sheets as shown in the production process flow 
diagram above. These stages are discussed in the following sections. 

1 Fibre Preparation
Fibre preparation or treatment involves separating lumps of fibre into individual fibres that can 
disperse in water. 

Production Process Overview

B

A

C

K

W

A

T

E

R

R

E

W

O

R

K

KOLLERGANG
(Fibre Treatment)

MIXING SECTION
(Slurry Preparation)

CEMENT SILOS
(Cement)

1.2   STUFF CHEST

1.3  AUTOMATIC 
MIX BOX

CORRUGATION

INITIAL CURING
(Green Sheets)

STRIPPING

WASTE 
DIGESTOR

FINAL CURING 

1.3   CONES
(Water Recycling)

SHEET MACHINE
(Sheet Forming)

Figure 1: Sheet Production Process Flow Diagram (Source: Turnall Fibre Cement)



Zimbabwe Chrysotile Asbestos Position Paper

1110 NCTF Zimbabwe

2 Stages in the Fibre Treatment Process

Milling
At this stage fibre is milled in the Kollergang mill with fresh water being added to prevent 
crushing of fibre and dust emission. It is critical at this stage to ensure that the sequence of 
milling of the bags is adhered to and the right quantity of water is dosed.  

 Secondary treatment
During this stage of processing the milled fibre is then stirred for 540 seconds in the 
Hydropulper with 7000lts of water being added. This process is essential for enhancing the 
opening of the fibres. Well-opened fibre has a larger surface area and better dispersion in 
water. The large surface area enhances adhesion of cement to the fibre strands.

Once the fibre has undergone secondary treatment it is then transferred to the Holding Tank, 
which acts as a Buffer. In the holding tank the fibre is agitated continuously to avoid lumping.

Mixing – Slurry Preparation
The raw materials, treated fibre, cement, ground hard waste and water are mixed to form slurry 
in the weigh batch mixer. The sequence of mixing is as shown below:

1. Water 
2. Fibre
3. Cement
4. Ground hard waste

After mixing the slurry is then transferred into the Stuff Chest, which provides a buffer to 
enable the smooth running of the machine. As shown in the process flow diagram recycled 
material from the waste digestor (and weekend tank material) is also fed back into the stuff 
chest. It is important to regulate and control the feed rate from the Digestor. Uncontrolled 
feeding results in the dilution of the slurry, which consequently results in low Wet Relative 
Densities (WRD) and low quality sheets being produced. 

Dilution
Slurry from the Stuff Chest is transferred to the Automatic Mix Box or the Dilution Tank. Here 
the density and the level of the slurry is regulated and maintained at values set by the operator. 
Density control is important not only to ensure good quality product but to also ensure 
smooth running of the machine.

Sheet Forming
The slurry of required density from the Dilution Tank is fed into the Vats through the fish tails. 
The slurry is filtered through the Sieves in the Vats to form a Lamina that is picked up by the felt. 
The Lamina is then transferred to the rotating Forming bole until the desired thickness is 
achieved. The forming bole is furnished with an automatic sheet cutting mechanism that cuts 
the sheet when the desired thickness is achieved. For endurite sheets this is 6mm. The number 
of revolutions required to achieve 6mm is 7, therefore the lamina thickness is 0.86mm.

The Sheet Machine has 3 Vats, each with 1 Hog Shaft, and 1 Sieve.  Hog Shafts continuously 
agitate the slurry in the Vats to prevent it from settling. Hog shafts #1 and #3 rotate in the same 
direction while #2 rotates in the opposite direction. This is to aid fibre misalignment or 
orientation. This rotation of the hog shafts is necessary to ensure uniform lengthwise and 
crosswise strength is obtained.  

The water that filters through the Sieves goes to the Back Water System and the bulk of it is 
pumped to the cone for recycling. A dewatering system that comprises of the Vacuum Boxes, 
Couch Rollers, and the pressure of the forming bole against the Anvil Roller reduces the 
moisture content of the Lamina to around 26% for endurites and flat sheets.

After forming the sheet of required thickness the sheet is then formed into the required profile 
(corrugated or flat) using the corrugators or the flat head. Templates are used to maintain the 
shape of the sheets while they go through the initial curing process.  

Initial Curing   
During the initial curing stage the product develops strength enough so that it can be 
separated from the template using the destacker.  During this process the product is covered 
using polythene sheet to retain moisture and to ensure a uniform temperature as the 
hydration reaction progresses. The initial curing lasts between 8 to 12hrs for endurite sheets 
and flat sheets. 

After stripping the product then undergoes final curing for 14 days for endurites and 21 days 
for tapboards. This curing process takes place under atmospheric conditions. The strength 
development of the product is continuously monitored through 24hrs, 7 days, and 14 days 
tests done by the World Class Practices department. 
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