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Asbestos History and DeveIOpmen’g;

‘The stone which is combed and woven’
Asbestos has been known and used for its unigue
properties for many centuries. Early Greek and Roman
writings make many references to the material and
mention specific sources, inchuding mines which at
that time had aiready been warked out.
The essential characteristic of asbestos is that it will
not burn, but its nams is a contradiction. A Greek word,
it means inextinguishable or, once burning, cannot
be quenched.
The paradox is perhaps expiained by the use of asbestos
in Jamp wicks, the most famous example being in the
woven material used in the perpetual lamps of the
\,’sasfa!"xl'irgins. Throughout industry, however, the
fame of asbestos has been largely based on its
incompustibility. Plutarch, who lived in the first
century A.D,, refers to rock vielding "soft, petrous
filaments tike yarn'  which are made inlo "towsls, nets
ana woren's head coverings which cannot be burned
wy firg; but if any become soiled by use their owners
throw tham into a blazing fire and take them out bright
and cigan”

4 ; i 5
in the Middle Ages, the Emperor Charlemagne is said
to have impressed an enemy and prevented a war by
exhibiting strange powers—he thyew his tablecloth
into the fire and recovered it cleaned and unharmed.
Undoubtedly, it was woven ashestos. In 1250, the
Venetian explorer, Marco Polo, records that he was
shown unburnable cloth in Siberia, and he learned of
the existence of asbestos mines in the area.
References are also found in history to exploitation of
other asbestos properties. Archaeological finds dating
bhack ogver 2,500 years show very 2arly uses of fine
asbestos fibre for reinforcing lightiy fired pottery. And

a Greek doctor sbout 28 B.C. noted that "if a tree is
surrounded with linen made of asbestoes the noise of the
blows given by the axe will be deadened thereby, and
the tree may be cut dovwwn without making a noise’.
Recognition even then of the acoustic insulation pro-
periies of asbestos!

So through the centuries asbestos has been widely
known and used. But it remained an object more of
curiosity and superstition than of practical value right
up until the 19th century.

1

The machine
{miniature
stampers)
used by
Jazob
Christian
Schalfer
(1718-
1790y o
proguce
ashesios
paper.

=
~ [
T
—
—
—<

New asbestos discoveries

Although some of the earlier accounts may have
referred to the use of other varieties of asbesitos, it was
ciearty Chrysotile or YWhite asbestos which figured
fargely in the early history. But some time between 180
and 1806, a German geologist calied Lichtenstein,
travelling near the village of Prigska in the Orange
River Valley in South Africa, came upon a mass of
asbestos which was lavender blue in colour. Apart from
its colour, it had a different texture from Chrysotile

and beionged to the Amphibole group of minerais. it
was named Crocidelite, recorded, and then forgotien.
Aimost minety years were 1o pass before the material
was minad commerciaily.
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Long before this, in 1847, immense deposits of Chry-
sotile asbestos had been discovered in Quebec by Sir
William Logan, the first Director of Geological Survey
in Canada. Once again, it was a discovery too sarly

for commercial exploitation. Even as tate as the 1870's
asbestos was still a material for tricks and speciacies.
At that time, asbestos was produced in italy but iis cost
made any possible large-scale use uneconomic.

Mining of the rich Quebec deposits finally started at the
beginning of the 1880°s, and since then there has been
continual expansion. Canada and Russia are today the
largest producers of Chrysotile ashestos fibre.
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The Cape Asbestos Company
Meanwhile, the end of the 13th century saw develop-
ment of that cther major type of ashestos, Amphibole.
Francis Oats. a director of De Beers Consolidated
Mines Ltd., the company controliing the diamond mines
of Scuth Africa, formed in 1821 the Cape Mineral
Syndicate to exploit Crocidelite which had recently
been re-discovered in the Orange River Valley. On
December 28, 1883, The Cape Asbestos Company
Limited was incorporated in London, its objective being
10 take over the Cape Mineral Syndicate’'s mining
operations, to manufacture in London, and to acquire
an {talian asbestos insulation factory as an outiet for
Bive asbestos.
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The early days of the Cape Asbestos Campany Limited
were not rosy, and for the years up 10 1305 losses were
reported far more often than profits, During this period
thera was a two-year shutdown on mining becauss
aroduction far exceeded demand, and the Boer War,
which lasted from 18992 to 1802, led to yet ancther
shutdown. In the meantime, the ltalian factory carriedg
on manufacture using white asbastos from other
sources. but fierce compeiition in white asbestos
goods made profitable operation impassibie.

Further setbacks followed, some commercial, some
due to a severe three-year drought in South Africa that
paralysed production and communications. But the
Company's confidence and persistence were rewarded.
By 1911, the directors were able to declare confidently
that the value of the Company’s land in South Africa
was increasing, and from then on profits were reqgularly
being shown.

After the first world war, fears were expressed that the
Company’s Blue ashestos mines might give out entirely
n a few years. These fears have, of course, proved to
be groundiess but following invesligations into
alternative sources of supply, the Company acquired in
1825 a number of mines in the Transvaal producing a
fawn-coloured amphibote asbestos. This had been
discovered in 1307 at a site called Amosa—from the
iminal letters of "Asbestos Mines of South Adrica’”. The
mineral besame known as Amoesite. it had long, stiff,
rigid hibres and whilst unsuitable for easy spinning,
proved itself ideal for the manufacture of insulating
materiais,

The world's supply of Amosite asbestos still comes
largely froem the South African mines of the Cape
Group.

Betere the discovery in Canzda in 1878, laly was
ragarded 03 the picneer and main producar of ssbostos,
and many textte factornss wove asbestos as a sideline,

Growth of asbestos cement industry

Just before the turn of the century there took place one
of the most significant events in asbesios history, a
development that more than any other created a vast
world market for the new raw material. Ludwig
Hatschek, the owner of a paper and board making piant
atVécklabruck, near Vienna, began experimenting
with cement added to an asbestos miliboard. At sbout
B0O% cement and 20% fibre he discovered he had made
a new product,

The original asbestos cement was & flat sheet about

40 cen x 40 om, forerunner of the many sizes and types
ot asbestos cement products now made and used all
over the world.

Manufacture began first in Austria, then in 1803 in
Switzerland, followed by Beigium in 19085, Also
prominent in the histary of asbestos ceamentis an
italian engineer named Mazzs. He met Hatschek and
contributed greatly to the development of suitable
production equiprnent for asbestos cement. He aiso
developed a process for the production of high pressure
asbestos caement pipes. Ashestos cement pressure pips
manufacturers still use his basic method. Another
process for pipes was developed by Alessardo Magnani.
This uses a revolving metal mandrel on to which is fed
a thick slurry, a method stitl widely used today for
asbestos cement pipes. Magnani is also known as the
designer of the first machine for the continuous
production of corrugated asbestos cement sheets.
Apart from asbestos cernent, there was 2lso rapid
gevelopment in this period in other asbestos-based
products. Asbestos textiles were used in packings for
steam engines, boiler insulgtion mattresses, ConNveyor
belting, steam pipe jointing materials, and protective
clathing. In the first decade of the 2Gth century woven
asbestos cloth was used as a basis for brake linings and
cluteh facings on mofor cars, commercial vehicies and
mechanised military transport.

Cape Group expansion

As these and other new ashestos products appeared,
demand for raw materiais increased. Inthe Cape Group,
there was steady expansion in output frem the mines,
and at the same time the Group extended its original
poticy of being both a raw material supplier and a
specialist manufacturer, _
Today, the Group is an internaticnal organisation
engaged not only in mining and supplying ashestos
fibres, but in manufacturing asbestos-based and other
products for use in building, shipbuilding, vehicle manu-
facture and servicing, and insulation applications
throughout industry.

E76034 2
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Mining and Milling

Qccurrence

Most of the world’'s supply of Amosite and Crocidolite
asbesios comes from Southern Africa. The deposits
occur in the banded ironstene beds of the Transvaal
system of rocks which are exposed in a long arc
siretching northwards from the Orange River in Cape
Frovince to Botswana and thence eastwards to the
Olifants River area of Eastern Transvaal,
The most important Crocidolite mines are situated
along & EC0 mile line of hills in the Cape Province
extending from Koegas in the south to Pomiretin

the north. Crocidolite from these mines is known as
‘Cape Riue’ 1o distinguish it from ‘Transvaal Blue taken
troa: @ BYt0 smaltler deposits in the Malips River
area =7 Fastern Transvaal Transvaal Blue is not a pure
Crovivoiite and has intergrowths of both Amaosite and
silica. Amosite ocours in Eastern Transvaal, the mines
being located at Penge, Kromellenboog and
Wealtevredan,

Othertibrous Amphiboles (Tremolite, Actinolite and
Anthaphyllite} ar; found in relatively limited guantities
in many parts of tha world. Their loaw tensile strength
it ol comme: ciat importance in the asbestos
industry.

Mining
The ' ng methods employed for Amosite and Blue
#r -ely different from those empioyed for

Jtile. Chrysotile ocours in soft serpentine rocks
as fibre seams close Lo the surface, and massive in
nature. Such deposits can be mined by open cast or
block caving methods. The narrow rich seams of
amphibole fibre run deep into the ground often at
inctines varying from the horizontal to almost vertical
The angle of dip determines the mining method but
some mines arg currently oparating at 300 meires
below surface.
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Blue Asbastos Mines

Location of Cape's Amosite and Blug Asbestos Minas

Milling

The mined rock containing Amosite or Crocidolite is
hoisted to the surface and separated into {ractions
initially for various drying, crushing and sorting
operations, according to size. Because the ronsione
rock is so hard and abrasive i{ is essential to remove
as much as possible before attempting to extract the
fibre.

The product is then fed into fibarisers for release of
the asbestos which is then separated from dust, rock
particies and stones. After further processing, the

de-dusting equipment. There is then a final grading an
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separated fibre is cleaned in special de-gritting and
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air washing after which the fibre is pressure packed
into bags ready for sale.

Classification Chart of the Asbestos Minerals
Asbestos
I
Chrysotile Fibrous Amphiboles
White Asbestos)
3IMgQ, 2810, 2H,0
. i . i L
Amosite | Anthophvilite Crocidolite
5.6Fe0, 1.5MgO, { 7MigQ, 8Si0,, H,O (Blue Ashestos)
8510, H,0 Na,Q, Fe,0,, 3Fe0,
85i0,, H,0
Tremaolite Actinolite
2CaQ, 5Mg0, 2Ca0, 4MQg0, FeC
88i0,, H,0 85iQ,, H,0




Physical and Chemical

Properties

Structure

The basic structural unit of Amphibole asbestos is a
double silica chain, each chain having four silica tetra-
hadra in iis cross sectional view (Fig. 1). The two
parallel chains are separated by a band of cations,
which in the varicus forms of Amphibole asbesios
include magnesium, calcium, iron and sodium together
with ather elements in minor guantities. In Amosite and
Crocidolite these cations are mainly composed of
ferrous and ferric iron. The cross section of a micro-
scopic fibre of Amphibole asbestos comprises a unitorm
stacked arrangement of these structural units (Fig. 1)
The strong cross linking in this structure leads to con-
siderable rigidity in the fibre, and as a result small
fibres of Amosite and Crocidoiite are always straight
while largar fibres possess marked resilience in the
axial direction. This is the main reason why these types

of fibres provide much more bulk volume in both the dry
state and in aqueous suspensions than (_‘.hry:;aoniem
The route of the preferred cleavage lin~~ "o b
amphibole structure (A—A in Fig. T} %awes oo
resuiting fibre surface is formed substantiabiy 4 caia
tetrahedra. it is the presence of this surface which ig
responsible for the relatively high chemical stability r:f
Amosite and Crocidolite and for the sperWo surisc
properties of Amphibole fibres generalwy

Fig. 2 shows a schematic struciv.e of Chrysotiie
asbestos. This is entirely differsnt fruan the Amphabuh
structure and accounts for the dif sienco v =G
of these fibres. Note that the .. sr‘faz,P of
Chrysotite fibre consists of an aioine rEnesium
hydroxide layer.
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cating the unit bhased on X : Siy O (OH),.
ne A-Arenresents the edge of the preferred cleavage
. glong which the fires will sphit to form even smaller fipres.

?i:,' 2 Szhematce disgram of the structure of a Chrysctile
ane formod of several scrolls individual crystailitas, Each
scroll is Tormed from & closely cannected double layar having

magnesium hydraxide units on its external face and siiica

units on its inner face. The details of a small section cf the

scroli show the strusture of the double layer and of the unit
ceil based on Mg ($908) (OHMN.
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sical Properties
ain silicate structure of Amphibeole asbestos has
igh inirinsic strengthy attributable to the bond
etween adjgcent silica tetrahedra. Crocidolite from
ceriain deposits has the highest known iensile
strength, at 35000 kg /cm? of any mineral fibre.
Amosite has a lower tensiie strength of 25,000 kg/em?.
Table 2 summarises the most important of the physical
and physico-chemical properties of the main varieties

Stesecscan photograph of Chrysotile Fibre fmogrification x 45001,

NOWWO? - §

of asbestos. In comparing the Amphibole hbres with
Chrysgtite fibre it will be seen that ceriain farge
differences exist, notably in density, fusion iemperg
ture, surface charge and optical properties. Some

these properties are impostant in the identification %

Table 2

Property Amaosite
Colour Ash Gray
Natura! Fibre Leagth 310 70 mm,

0111

Fibre Diameter {micron)
Ci tionechiniz

rystal Systom

Cceourrancs Banded ronstenes
Croiicsl Properties Biaxiai positive
axlinelon paratlel
Refractive Index 1 .657 B985
non- plc ochro
Specific Gravity 3.2-3.4%
Hargness {(Mohs' scale) 5580
Speaitic Heat k-cal/gm/ L 0.193
Tensiie Strength kg/fom ? 25000
mu\]" M’m! s kgiom 2 185 x 10
% 'cSidUri atrength 2 100
{)/
":I
Fusion point °C 1.100

negatve

Physical and Physico-Chemical Properties of the Asbestos Minerals

different types of ashestos while surface char%

characteristics are of considerable importance B

asbestos technology. N
O
U
o
2
~J
O
©

Crocidolite Chrysotile

Blue White

3t¢ 7O mm. 110 40 mrm.

0101 501 to b

Monochnic ang

Ortlvomomb!c

Scrpentines

Biaxial positive
axtincicon parailes

Bandea ironstonas
Blaxial positive
or negatve
extinction paraliel
1.685-1.698
pleochroic

1.50-1.856
non-pleachroic

3.37 2.55

4.0 2.5-40
G207 (.‘-.“n‘b
35000 31.0

1.9 x70¢ 1€ﬁx405
100 100

38 10C

18 16

1,000 1,600
negative positive




Table 3 Chemical Compositions of the Asbestos Minerals
(Typical data)
Amosite Crocidolite Chrysotile

S0, sihca 487 50.9 38.9
Fe(, ferrous oxide 397 20.5 2.0
Fe .0 .. ferric oxide trace 17.45 1.6
Ai,O,, alumina 0.4 — 3.1
CaQ, calcium oxide 1.0 1.5 0.9
MgO. magnesium oxide 5.4 1.0 40.0
M}, manganese oxide 0.2 0.05 0.1
Na ., sodium oxide Q.1 6.2 0.1
K,O, potassium oxide 0.6 02 Q.2
H G, water 1.8 20 126
CO,. carhbon dioxide 0.1 02 0.5

100.C 100.0 100.0

Physico-Chemical Properties

The behaviour of ashestos in water is determined by the
surface charge. The charge on Amosite and Crocidolite
is slightly negative while that on Chrysotile is more
strongly pesitive. Because of their iow surface charge,
Amphibole type fibres interlock together in water to
give an open lattice work of fibres having high bulk
volume and acting as filter aids. Thase properties are
guite different from those of more strongly charged
fibres which by mutual repulsion slide over each other
to form a compact mass of small volume. Amosite and
Crocidolite are thus complementary to Chrysotile and
have particular importance in extending fibrous bulk
and improving drainage rates in wet systems
containing Chrysotile.

Chemical Properties

The chemical compositions of Amaosite and Crocidolite
given in Table 3 show that these forms of asbestos
contain up 10 40 per cent of combined ferrous and ferric
iron as oxides and up to 50 per cent of combined silica.
Since they contain oxidisable iron, both Amosite and
Crocidolite turn reddish brown when they are heated.
Certain types of Amosite and Crocidolite from surface
deposits have similarly suffered oxidation by natural
weathering during many mitlions of years and such
fibres contain by-products of weathering which
diminish the properties of the asbestos. it is only the
Amosite and Crocidolite fibres mined in deep sub-
surface deposits which possess all the properties
described in these pages.

Asbestos fibres, ne matter what types of asbestos,
cannot be regarded as being completely thermally
resistant. All varieties of asbestos break down progres-
sively through a series of internal reactions which may

begin as low as 200°C, reaching finality at about 800°C.

They lead to a conversion of the composition and
structure to simpler silicates and oxides and are
accompanied by a loss in strength (see Table 2).
Although Amosite and Crocidolite break down in this

way when heated it does not mean that their propertie-
as heat insulators are diminished. Ve
compounded partially or wholly into heat insula
materials Amosite and Crocidolite fibres retain

form though they are internally changed at hi
peratures. They possess ablative properties in b
products of decomposition ai a hot surface. ic.
poorly conductive layer which provides protectiae:
the succeeding layers of insulation.

Since the surfaces of amphibole asbestos are substan-
tially formed of silica units, they are relatively inert
and possess considerable resistance to decomposition
by chemical reagents. Crocidolite in particular has
high resistance to acids {see Fig. 3) and combines the
advantages of high chemical resistance with high rein-
forcing characteristics. This type of asbestos is par-
ticularly useful in applications requiring both reinforce-
ment and corrosion resistance.
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Fig 3 Typical acid
resistance curves
for ditterent types
of asbestos
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The Technology

of Amosite and Crocidolite

Fibra .. ..gth

While complete segregation intc precise length
gradings is not possible for any type of asbestos, the
fibres of Amosite and Crocidcolite are separated into
differant gr=-~3 by length ciassifiers during the milling
process :

The fibre fe: ..,.1 characteristics of Amosite and Crocido-
lite contribute - “ar way 1o the insulating proper-
ties of thase .ore length produces the fibrous

butk which antial to good thermal insulating
matgrials.
Tusts hay wown that even the shortest fibres

in any grade will play a part in providing valuable rein-
forcemant in cement based and plastic materials, and
in developing the cellular structure that is important in
thermat insulation.

Fibre Diameter

Fibre diameter is also important in determining the
efficient application of asbestos fibres. Fibre diameter
is an expression of degree of fiberisation, that is, the
degree to which the asbestos is split down to fine
fibres, ideally approaching 1 micron in diameter. The
thermal insulating properties of Amosite are as much
dependent on fibre diameter as on fibre length. Amosite
can be mitled to produce fine fibres with minimal
reduction of length thus producing a fibrous mass of
very high buik, The reinforcing properties of Amosite
and Crocidolite are alsc dependent on fibre diameter,
maximum reinforcement being obtained from the finest
undamaged fibres. It is for this reason that the impaor-
tance of good techniques for fiberisation is stressed in
a iater section. (Page 13)}.

Tensile Strength

Crocidolite ashestos has the highest tensile strength
of any known minerai fibre, and it follows that in com-
posite materials such as asbestos cement and rein-
forced pilastics, Crocidolite imparts the highest
reinforcement among all forms of asbestos. The mean
tensile strength of Amosite is about 70 per cent that of
Crocidolite and its reinforcing strength is proportionally
lower.

7
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Surface Properties and Drainage

In any manufacturing process employing a wet systenp
in which asbestos fibres are used, the surface proper=
ties of the fibres have a vital effect. In the asbestogs
cement system, Chrysotile fibres tend to coagulat?
together, while Amosite and Crocidolite fibres form >
uniform dispersion. Aqueous suspensions of cemen

and Chrysotile drain with difficulty, whiie similag
suspensions of cement with Amosite or Crocidolit%
drain as much as three or more times as rapidly asg
those with Chrysotile. Both these extremes arém
undesirable and therefore blends of Chrysotile with th%
amphibole fibres provide a means of obtaining an
optimum balance. Up to 20 per cent of Amosite ig>
required in a blend with Chrysotile to assist drainag%n
without interfering with the essential plasticity of thg
furnish in asbestos cement sheet manufacture. In the

Stereoscan electron micrograph of Amosite reinforcement in
ashestos cement. {Magnification x 2100).
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KMeasurement of the tansile strength of asbestos

production of asbestos cement pressure pipes up to 40
per cent of Crocidolite—or Crocidolite with Amosite—
in the blend with Chrysotile is required not only to
assist drainage in the manufacture of thick walled
pipes but to provide the reinforcement needed in
medium and large diameter pipes.

Amaosite and Crocidolite are thus complementary to
Chrysotile in the asbestos cement process. Their sur-
tace properties are such that the fibres perform as
filtration aids, and also assist in dispersing the Chyrso-
tite fibres more effectively.

The drainage properties of Amosite are also important
in other systems, particularly those concerned with the
manufacture of insulation products. In the manufacture
of thermal insuiation and insulating boards based on
calcium silicate, the drainage rate of raw materials
suspension either on Hatschek machines or in press
forming methods is maximised by the use of high
proportions of Amosite in the furnish.

The surface properties of Amaosite and Crocidolite are
also important in the field of reinforced plastics. Since
the surface of Amphibole types of asbestos is nearly
non-polar it follows that these will have a greater
affinity for the less polar resin systems. Amosite and
Crocidolite are thus more compatible with poly-
hydrocarbon systems such as polythene and polypropy-
lene than with polyester and phenclic systems. This
does not in any way preclude their use with the latter
materials, where their known reinforcing effect is very
high.

Thermal Insulation

Amosite asbestos, by virtue of its fibre length, its fine
fibre diameter, its harshness or stiffness, and its surface
properties will, when suitably processed, give a fibrous
mass of high bulk volume, both as a dry product and as
a suspension in water. When the dry fibrous mass is
compressed it encloses air distributed in tiny pockets
throughout its entire bulk. Suspensions of Amosite in
water, with such other materials as are essential for
the manufacture of calcium silicate thermal insulation
or fire resisting boards, will similarly after complete
processing and drying contain these well distributed
tiny voids of air. Modern high temperature thermal
insulations are made in a density range from 0.2 to 0.3
g/cm? to provide a porous structure and maximum
thermal efficiency.

Heat transfer by convection can only occur where air
movement through the insulation is possible. Any such
movement is controlled by the fine fibrous nature of
Amosite which simply restricts convection by virtue of
the high flow resistance of the fibrous mass.

Radiation losses in a thermal insulation are controlled
by the opacity to infra-red wavelengths of the solid
phase of the insulation. The fine fibres of Amosite
asbestos provide such opague barriers, and so assist
in keeping radiation lasses to a minimum.
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Quality Testin

Cuality control of Amosite and Crocidolite at all stages
from the mine refineries 1o Central Quality Control
{aboratory, Research Laboratory and ultimately to
Works and Plant Conitrol Laboratories is governed by
the recommended technigues given in the manual of
“"Test Methods for Blue and Amosite Asbestos™, pub-
lished by Cape Ashestos Fibres Ltd. The most important
tests for Amphibole asbestos are summarised in the
foilowing paragraphs:

Fibre Length

This is determined by a length classification test such
as Quebec Standsrd Asbestos Test, the Rotap Test
and the Bauer Mchett Classitication test. The first two
of these are dry screening tests in which a standard
weight of fibre is shaken on a stack of screens of
diminishing mesh size.

The Bauer McNett Test is one of the most useful classi-
fication tests for any form of asbestos. This is 8 wet
classification test by which a sample of fibre is washed
through a series of screens of diminishing mesh size.
The fractions of fibre collected by each screen are drised
and weighed and expressed as percentages of the test
sample. The largest screen in the Bauer McNett is size
4 mesh. The fraction coliected on this screen can
ultimately be assessed by hand sorting to give an
account of the upper iength range of the sample tested.

Fibre Diameter

This is determined indirectly by measuring the apparent
surface area of the asbhestos sample, the results
being exprassed in terms of cm?/g. The surface area
of fibrous materials is approximately proportionai to the
inverse ratio of fibre diameter, in other words the
greater the surface area, the smaller will be the fibre
diameiter.

The surface area of Amphibole asbestos is most easily
measured by an air permeability method. A plug of
asbhestos of standardised weight, volume and porosity
i5 compressed in a cvlindrical steel cell, perforated at
both ends. A standard volume of air is then drawn
through the cell and the time taken ta do this is
measured. The Rigden Air Permeability Apparatus is
normally used for this test.

Taken together the Surface Area Test and the Bauer
McNett Ciassification Test are the tweo maost important
means of assessing the properties of Ameosite and
Crocidolite fibres.

Bauer-NolNett Machine

Quebec Standard Ashestos Test Machine, fully enclased and
dust exhausted
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Reinforcement Tests

On a laboratory scale the reinforcing strength of
asbestos fibre in asbestos-cement composites is deter-
mined in the following way. An asbestos-cement cake
is made by filtration of the solid materials from a
thoroughly mixed suspension of 1 part of asbestos fibre
10 9 parts of cement in water. The suspension is filtered
an & suitable filter box to form a disc or rectangular
pad. the component weights being chosen so that a
it noio-d thickness of about 6 mm is achieved. The cake
is then compressed in a meould so designed that the
finished density of the cake will be about 1.6 g/cm?,
The cake is then cured and tested for flexural strength
b three point laading in a standard test machine. The
modultus of rupture is then determined from the [oading
and the dimensions of the test jig and is corrected by
proportionation to an exact density of 1.6 g/cm?. The
reinforcing strengths of all types of asbestos can then
be compared in terms of a standard weight of asbestos
in the mixture, and at a standard density of product.

Elutriation Test

In another type of wet ciassification test the asbestos
fibre is elutriated in rising columns of water. The
elutriation technique separates fibres on the basis of
fibre diameter. This technique enables the crude
spicules to be separated from the open fibre in any
sample, and therefore gives a measure of the conver-
sion of crude fibre to useful open fibre after processing.

11
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Wet Volume and Filtration
Tests

The object of these tests is to provide data on the
properties of asbestos fibres in an asbestos cement
system under conditions which as far as possible are
intended to resemble those in the mixing vessels and
vats and on the felts of the asbestos cement machine.
Wet volume, or buayancy tests, when correlated with
machine running conditions provide a guide to:
® the stability and homogeneity of asbestos
cement shurries
® sentling rates of solids in such slurries, and
consequently their response to the efficiency of
available wet mixing vessels
@ 1he bulk velume of pick up at sieve cylinders and
consequently the density of the film transferred
to the felt
Similarly, filtration tests provide a guids 1o
& drainage rates at sieve cylinders
& filiration rates of films on machine felts
The standard method of test for both wet volume and
filtration requires an ashestos cament siurry to be made
with a selids content not greaier than 5%, the solids
having an asbestos cement ratio of 1.9,
The wet bulk volume or bucyancy of asbestos cement
mixes is measured by suspending a fixed weight of the
standardised mix in a fixed volume of water in a
measuring cylinder. The suspension is thoroughly
mixed and then allowed to stand for thirty minutes,
when the volume of setiled selids is measured.
The filtration time is measured on a similar suspension
of asbestos and cement in water, by filtering it under
standard conditions through a suitable filter base. The
time taken for the filtration of a fixed volume of the
suspension is a measure of the filtration characteristics
of the fibre.

Ancillary Quality Tests

The l[aboratory of Cape Asbesios Fibres Lid. uses
additional tests to assess the quality of Amaosite and
Crocidolite asbestos and these include
Thermal Analysis (DTA and TGA) to determine the
effect of heat on asbestos fibres;
fnfra Red Analysis for rapid identification,;
Chemical Analysis in the evaluation of asbestos ores,
Colour Testing in the rapid assessment of purity;
Tensile Tests for the determination of absciute ten-
sile strength of asbestos fibres.

rat:on i

Colourmetar

E

tnfrared Spec

1O ARSArstus

ometer
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Fiberising
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All forms of asbestos differ in texture. To describe this
fundamental property of asbestos, which cannot be
stated in quantitative terms, the designations harsh,
semi-harsh and soft are universally adopted. Amosite
is a harsh asbestos with resilient and spiky fibres.
Cracidolite also has resilient fibres but being sotter than
Amosite is described as semi-harsh. Chrysotile fibres
from their many different deposits vary from semi-
harsh 1o soft types.

These differences in texture have an important bearing
on the choice of procassing machinery which will be
used to fiberise ashestos to the degree required in its
many applications. The mine refineries supply Amosite o
and Crocidolite in the semi-crude and semi-pracessed = 2
form in press packed bags to reduce freight costs to a <o
minimum. Before the asbestos can be applied to ao
manufacturing process it therefore has to be fiberised >
to the degree appropriate to the process and by the best =
means available to manufacturers.

The following summary outlines the effectiveness ofI’
the various types of processing machinery currently -
available for fiberisation of Amaosite and Crocidotite.

£20¢ - 3114 ATIVOINOH L33
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Wet Fiberisation
Rod Mills

Amaosite and Crocidolite in blends with Chrysctile are=
processed in the rod mili with the addition of water, ©

using the same loading of rods as for Chrysoctile alone. g
If Amosite alone is to be processed in the rod mill thenw
a much lighter loading of rods will be required. Whereaso
processing by rod mill increases the intrinsic reinforc- &
ing value of Chrysotile above that obtained by dry#
fiberising methods, the reinforcing value of Amos:teo
and Crocidolite is found to be the same at the samel
degree of fiberisation whether the processing be by(—g
rod mill or by dry fiberising miil. At the same time rods
mills do not have any abnormal effect on the drainage—
properties of Amosite and Crocidolite. o

OWWOJ - GNV']

Kollargangs

Semi- fiberised Amosite and Crocidolite grades are
recommended wherever fibre processing by Kollargang
is operated. Amosite and Crocidolite should be fed to
the Koltargang with Chrysotile at the beginning of the
crushing cycle and will require the addition of water up
10 50 per cent of the total weight of fibre feed.

Turbo Mixers and
Hydro-disintegrators

These machines which cperate on a water borne
suspension of asbestos will fiberise both Amosite and
Crocidolite. The time cycle of wet disintegrators of
these types is usually not more than 15 minutes and
the degree of opening which can be achieved with
Amosite and Crocidolite in this time is limited. Semi-
fiberised grades of these fibres are therefore recom-
mended where turbo mixers and hydre-disintegrators
arg the main means of fibre processing.



Hydropulpers

These are effective wet disintegrators and have the
advantage that fiberisation of asbestos and the mixing
with other raw materials may be done in one vessel.
Semi-fiberised Amosite and Crocidolite should be fed
w0 the hydropulper with the total water charge, and
processed in the hydropulper for not more than five
minutes before addition of other raw materials, Mixing
is usually compiete after a furtber five minutes.

Dry Fiberisation

Dry fiberisation machines have the advantage of pro-
viding a wide range of degrees of fiberisation and a
product which, being dry, can be tested for fiberising
effect by measurement of its surface area and by classi-
fication tests. This is not so with wet fiberisers where
it i difficult or even impossible to retrieve the product
in a suitable form for testing. In general a much greater
degree of product contrel can be exercised when
tiberising asbestos by dry methods than by wet
methods.

Hammer Mills with Screens

in this type of mill the asbestos is fed through the centre
of the mill casing and is disintegrated by impact with
high speed rotating hammaers. The exit port is tangen-
tial and is covered by a screen or grating. The ashestos
tibre cannot feave the mill until its length is reduced to
a size compatible with the apertures at the exit.
Amosite and Crocidolite may be fiberised in these mills,
but satisfactory degrees of fiberisation are attained only
at the expense of important fibre lengths. This type of
mill 18 recommended therefore for short grades of
Amosite and Crocidolite.

Hammer Mills without Screens

These mills normaily have a disc type impeller with
radiating beater arms. Fiberisation takes place by
impact of the asbestos against a circumferential liner
in the mill casing. The exit port of the mill has a variable
orifice by which the dwell time of the material in the
mill is controlled. Decrease of the orifice increases the
dwell time and increases the degree of fiberisation.
This type of mitl is especially efficient with Amosite and
Crocidolite asbestos, since is offers a wide range of
degrees of fiberisation with minimum loss of iength,
for alt medium and short grades. See phota of Varyiser
mill.

Wiillow Mills

These are fan type disintegrators with both self-
induced and separately induced air flow. They are
recommended for the processing of fong Crocidolite for
textile applications, where an initial degree of opening
5 required. Other grades of Amaosite and Crocidolite
can effectively be fiberised in a willow mill with
minimum loss of length, but may require more than one
pass through the mill to achieve the required degree of
fiberisation.

Attrition Mills

This type of mill has a disc impeller carrying a number
of pins or anvils on its plane surface which intermesh
with similar pins or anvils on the plane surface of the
mill casing. This type of mill is suitable for the fiberisa-
tion of softer types of asbestos, It is recommended for
the processing of shert grades of Amosite and Crocido-
lite, but may induce considerable shortening in length
of the medium and long grades of these forms of

asbestos.

Recommended degrees of
fiberisation of Amosite and
Crocidolite in various applica

Range in crude and semi-crude -
grades

Range in semi-processed grades

Amosite in thermal insulaticn

Amosite in insulation boards

Amosite in spray insulation

Amosite in asbestos cement

Crocidolite in asbestas cement

Amosite and Crocidolite in
biturmen compounds

Amaosite in catalyst supports

Amosite in packings

Ameosite and Crocidolite in
piastics

Crocidolite in textiles (pre-cards)

A Varyiser mill showing rotor in position.

Degree of
fiberisation as
Surface Area,

RSgm.

1,500 to 6,000
8,000 0 10,000
12,000
8,000
16,000
8,000
11,000

8, ~ 10,000
1. K0
8,000 to 2,000

10,000 to 13,000
4,000

14

6521007 dOES0S#ASYD - SYITd NOWNOD - ANVYIHOIH - WY 81:01 81 100 £20¢ - A4 ATIWIINOHLO3 13



\_Il‘\l lllulu AR UP'UP OF ™~ CUUG

-y

[

m

O

_|

Table 4 (:13:|

‘Amosite Grades S

=

Grade McNett :ﬁ

Test +

Gene‘ra.| Surface . Fn
Classifi- Penge Welte- | Kromel- | +14|-100|  Area Main Use P
cation , vreden | lenboog | M | M cm’/g o
Mine Mine Mine % | % g
Extra Long D.11 70 | 20 3000 Moulded Insulation g
Long M w3 K3 64 | 26 3500 Moulded Insulation d
' 511 62 | 26 3500 General Insulation and Board Producty
Asbestos Cement Pressure Pipes 3
Medium §22 SwW SK 59 | 26 4000 tnsulating and 2
522/65 40| 35 8500 Fire Resisting Boards 7
Refractory Tiles -

Short 533 GW GK 46 | 3b 5500 ’}!nsulatmg and Fire Resisting Boardsa
. 5337865 33 | 40 8500 Refractory Tiles and Asbestos Cemen§
S44 18 | BO 8600 Asbestos Cement Sheets and 2
s RK 21 | 47 6000 Moulded Products G

6605 10§ b5 7000 Piastic Reinforcement @D

ibove table are typical test results and are not to be used as specifications.

‘ GSUOOVdOSZOZ#EISVOJ' SY31d NOWNG

Table 5
Crocidolite Grades
. : - ‘McNétt Test
General L i Surface Area .
, PR Grade. - : 2 Main Use
Classi_flcatlolj I 14M% ] —100M% cmi/g
“Long c 94 4 1000 Asbestos textiles
: A 90 7 2000 Felts for reinforced plastics
Medium S 67 26 6500
S80 62 30 10,000 Asbestos cement pressure pipes
25 58 30 7000 -
H|-8|0 gg ig 1%?880 Asbestos cement sheets
Short - €10 30 49 14.000 Asbestos paper
wDsS 33 43 3000 Asbestos cement sheets

“The values shown in the above table are typical test results and are not to be used as specifications.
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Amosite Insulation
This type of insulation is made from 60 to 85 per cent
Amosite together with inert fillers such as diato-
maceous earth, bonded with an inert adhesive, sodium
silicate. The process of manufacture is semi-dry and
relies completely on the high dry bulk volume of
“herised Amosite to achieve a tow density product. The
=ite requires fiberising to a surface area of 12,000
+ far this process. The end product has a density
1e of 0.2 to 0.3 g/cm? its thermal conductivity
“imately 0.2 x 1072 cal/cm?/sec/(°C/cm) at
5 heat resistance as an insulation is good
25 in the range 650 to 8B00°C, depending

sed grades of Amosite: D11, M, S11.

Silicate Insulation
iterials based on autoclaved calcium

rn 10 to 15 per cent Amosite which in this

¢ mainly as a reinforcing fibre, having at

‘nsulating and temperature resistant

nroducts are made by moulding the

-ng both vacuum and pressure, from a

¥ materials containing lime, silica, and

~a co.ditions the rapid drainage proper-

.~ essential for the achievement of

rates from the moulding equipment.

3 products is in the range 0.2 to 0.3

al conductivity (K) at 550°C hot

s approximately 0.2 x 107% cal/cm?/

(°C./cm). Their heat resistance can be extended to
1.000°C at a preduct density of 0.3 g/cm?.

Amosite is important in this type of insulation as a

reinforcement for the otherwise fragile calcium silicate,

preserving the integrity and reducing the shrinkage of

the insulation at high temperatures.
Recommended grades of Amasite: M, S11, W3, K3.

Asbestos-Cement Products
Asbestos-cernent products are essentially incom-

bustible weather proof materials for external use on
buildings. Typically asbestos-cement sheets and the
products made from them have an intrinsic modulus of
rupture between 160 and 200 kg /cm? at densities
between 1.55 and 1.65 g/cm?. The basic material in
flat sheet form is manufactured predominantly on
Hatschek board machines.

These products contain about 12.5 per cent asbestos,
mainly Chrysotile.

Amosite is widely used in the asbestos-cement process
in proportions between 10 and 30 per cent of the toial
asbestos content, and provides a number of advan-
tages. Primarily it is a filter aid and increases the
drainage rate of the asbestos-cement mix at the
machine by up to 10 per cent of that attributabie to
Chrysotile blends alone. it alse improves the wet
strength of the sheet leaving the machine. In terms of
reinfarcing strength, short Amosite fibre may be
regarded as equivalent to all grade 5 Chrysotiles, and
medium length Amosite as equivalent to some grade 4

Caleium siticata type s SR !

Asbestcs cement rooiing cemporents

Chrysotiles. Where lower grades of Chrysotile pre- than the optimum, thus giving rise to high raw material
dominate in the manufacture of asbestos-cement, consumption.
Amosite is advantageous in the control of product Recommended grades of Amosite: $22, $22/65, 8§33,

density which otherwise may be considerably higher $33/65, GW, GK, 544.
17




Asbestos cement pressure pipes during installation

Asbestos-Cement Pressure Pipes

Asbestos-cement pressure pipes are manufactured to
withstand hydraulic test pressures up to 47 atm. and
working pressures up to half this value. They normally
contain 15 to 20 per cent of asbestos fibre. The high
hydraulic standards of pressure pipes demand high
hoop tensile strengths in the barrel of the pipes and a
high degree of orientation of reinforcing fibres in the
circumferential direction.

Crocidolite fibre provides both the reinforcing strength
and length to satisfy these standards. Typical fibre
blends for ashestos-cement pressure pipes contain
20 to 40 per cent Crocidolite and 80 to 60 per cent
medium length Chrysotile.

Good drainage of the wet asbestos-cement mix is
essential at all siages in the manufacture of pressure
pipe, from the sieve cylinder, to the felt, and finally at
the making mandrel itself. At the latter stage drainage
is inhibited by the density of the pipe wall (up to 2.0
g/cm?in the finished product) and also by the thickness
of the wall, which may be up to 50 mm. Drainage per-
formance in this process is controlied by the Crocidolite
fibre, also by the incorporation of medium length
Amosite in the fibre blend. A recommended blend of
long standing and frequent use includes 30 per cent
Crocidolite, 10 per cent Amosite and 60 per cent
Chrysatile.

Recommended grades of Crocidolite: S, S80, 2S.
Recommended grades of Amaosite: $11, S22, SwW,
§22/65.

Bulkheads and linings of Marinite fire -
veneered with laminate plastic, being
"Queen Llizabeth 2

Insulating and Fire Resisting Boards

Insulation boards possess properties mid-way between
thermal insulation products and asbestos-cement
sheets. They are fireproof, incombustible, both thermal
insulating and sound insulating, and are manufactured
for use as internal linings in buildings and ships. Their
typical properties are: density 0.7 g/cm?, thermal con-
ductivity (K) at ambient temperatures 0.3 % 103 cal/
cmi/sec/ {°C/cm); mean modulus of rupture 125
kg/cm?.

This type of board contains up to 40 per cent of Amosite
in a calcium silicate matrix, the latter being formed
from lime and silica by direct synthesis. The raw
materials mix is farmed into the boards by filter mouid-
ing under pressure or on a Hatschek or Magnani type
board machine.

Insulation boards rely on Amosite to provide adequately
low densities; to allow for rapid drainage in the manu-
facturing stage of what is normally a high production
rate board; to give high reinforcing strength for a
relatively low density; and to give the board integrity
and low shrinkage in specified fire rating tests. These
boards are unaffected by wet conditions and will not
support mouid growth. The world is becoming very
much more conscious of loss caused by fire and more
and more Amosite asbestos is being used in the manu-
facture of fire resisting boards.

Recommended grades of Amosite: $11, 5§22, SW, SK,
$22/65,533, S33/65, GW, GK.

18
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Sprayed Insulation

Sprayed insulation is 8 means of placing an insulating
layer on non-uniform and otherwise inaccessiple sur-
faces, though it is frequentty and equally weil used to
cover fiat surfaces. it has both thermal and acoustic
insulating properties, and normally has an asbestos
content exceeding 80 per cent. Spray insulation con-
sists of a wet ashestos-cement mixiure, prepared on
site and applied to the waorking surface through a pres-
surized spray gun. The adhesion and stability of the
wet spray is governed by its water content and plasti-
city, and the insulation properties of the finished
surface are determined by the bulk volume of the
asbestos used.

Amosite grades of various lengths, depending on the |

type of gunning machinery, are used in spray com-
pounding. Blends of Amosite and Chrysotile provide
respectively the essential insulation bulk and plasticity,
Amosite in addition giving a means of control of the
water content of the compound by virtue of its low
water absorption properties.

Recemmended grades of Amosite: M, 811, W3, K3,
S$33,533/65.

Short grades of Amosite are recommended where a
heavier density compound is needed for fire protection.
Recommended grades 544 and 6608,

19
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Bitumen Compounds

This heading covers a number of applications, includin%
meotor vehicle battery boxes, water c¢isterns and pitcEE
fibre pipes. The manufacturing process invariablg
requires a hot molten bitumen either as moutdin{p
mixture with asbestos in the manufacture of batterg?o-.’
boxes and cisterns, or for impregnation purposes in the
pitch fibre pipe process.

Since bitumen contains phencolic and cresylic acids,
only the acid-resisting types of asbestos, Crocidolite
and Amosite, can be used in these applications. in the
finished product Crocidolite and Amosite fibre provide
reinforcement, but even more important is that these
types of asbesios give stability to the product inhibiting
creep and deformation at ambient temperatures up 1o
40°C.

Amaosite is used in proportions of up to 1b per cent as
the reinforcing and stabilising fibre in water cisterns
and pitch fibre pipes. Crocidolite is the preferred
asbestos fibre used in the manufacture of battery boxes,
since apart from its reinforcing value, it has high resis-
tance to atiack by sulphuric acid, and a low manganese
content which is essential to avoid poisoning of the
lead-acid cell. Amosite is sometimes used,
Recommended grades of Amosite: for pitch fibre pipes;
M, S11, W3, K3, S22, S22/85, for water cisterns;
§33, 533/65, GK, GW.

Recommended Grade of Crocidolite: for battery boxes;
H80.
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Uphill teeming of alloy steel ingots from 135 ton ladle, using
moulds ined with refractory tiles

Refractory Tiles

In the process of casting high quality de-oxidised alloy
steels in ingot moulds, the shrink-cooling of the ingot
causes a cavity 1o develop in the upper paris of the
solidifying metal. This cavitated portion of the ingot is
removed in the subseguent ingot rolling process, and as
such constitutes wastage which is returned for remelt-
ing. Te minimise this wastage, ingot moulds are sur-
mounted by a steel hot top lined with refrictory tiles,
the purpose of which is to reduce the rate of heat loss at
the top of the ingot and in turn to reduce cavity
developmaent.

The major refractory and insulating component of these
tiles s sifica sand, to which is added an organic resin
binder together with Amosite fibre as the reinforcing
agent. These tiles are made from the wet raw material
mix by vacuum forming, and Amasite is essential in the
preservation of a uniform mixture and in minimising the
drainage time on vacuum forming. Amosite gives
strength to the finished product and ensures its
handiability. Finally, in the user stage at exposed
temperatures near 1,200°C, Amaosite fibre helps to
preserve the integrity of the burnt-out tile by acting as
a high temperature binder.

Recommended Grades of Amosite. $22/685, $33/65,
833.

Asbestos reinforced plastic pipe fittings

Reinforced Plastics

The incorporation of Amosite and Crocidolite produces
properties in reinforced plastics which are not found
with glass fibre or Chrysotile. Amosite and Crocidolite
are not necessarily replacements for either of the latter
materials but may be used in conjuction with them or in
their own right. Amosite and Crocidolite are known to
be compatible with all the weill known resin systems,
such as polyester, epoxide. phenolic, and polyhydro-
carbon, and form a fibre resin bond which can give
advantages in strength and stiffness over comparable
glass fibre resin bonds.

The major application for Crocidolite in such materials
is in equipment manufactured for the chemical industry,
including corrosion resistant linings in pipe lines and
storage vessels, and corrosion resistant parts for pumps
and mixers. Shatter proof mouldings for application in
the automotive industry include Amaosite and
Crocidelite in their composition, and the ablative
properties of Crocidolite reinforced phenolic resins
have been utilised in rocket heat shields. :
Recommended grades of Crocidolite: A, 8, H80, C10.
Recommended grades of Amosite: S22/65, $33/65,
RK, S44.
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Catalyst Supports

Low temperature catalytic reactions involving gaseous
hydrocarbons require high surface area catalysi for
maximum conversion efficiences. Fully processed long
fibred Amosite s recommended as a support for
valuable catalysts in these applications. In this form
Amosite has a high absolute surface area, approaching
4 m2/g. a high bulk volume of self supporting fibres,
an open taxture with high porosity and penetration, and
is techinically viable in any non-oxidising application up
to temperatures of 300°C.

Raecommended Grades of Amosite: D11, M, 511,
(These grades require to be reprocessed for use as
catalyst supports.)

Packings and Jointings

Packings, iir.ings, and sealing compounds based on
wehootas fibres possess three features in common.
aey must have a degree of resilience to permit
stion of a perfect seal under high pressure.
ey must be resistant to heat and chemical

. sermit a wide range of usage. Thirdly, they
ngh tensiie strength to prevent material

2 high Cegree of resilience found in Amosite
wdolite makes these fibres generally unsuitable
o sse o o essed rubber type sheeting for gaskets,
thay - the a@ssential properties to satisfy the
Gthar requir - ien Their natural bulk volume and
restlience impart the right degree of compressibility to
the product. They are heat resistant and have high
intrinsic tensiie strength, thus imparting high reinforce-

: ment in flange gaskets and gland seals. Crocidolite &

particular is chemical resistant and is specially
recommended for jointing materials in pipe—iineﬁ
carrying hot acids and alkalis. o
Recommended grades of Amosite; 522/65, SSS/B%
Recommended grades of Crocidoiite: C (for plaited ck
woven packings), 380, H80. >
T
[
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Asbestos Textiles .

Long fibred Crocidolite has for many years been usdd
in the manufacture of yarn and woven cioths, Wheos
suitably processed it has an acceptable texture &
carding, spinning and weaving. =
Such textile products combine all the outstandirg
features of Crocidolite. Crocidolite yarn and cloth have
high tensile strength, high resistance to corrosive
chemicals and vapours, are heat resistant and incon§
bustible. They have applications in the chemical
industry as screen cloths, gas filters, and insulatiﬁ
cloths. In the manufacture of reinforced plastics bo
the varn and the cloth when suitably impregnates
will produce materials having tensile strengths up
4,000 kg/cm? in finished products. O
Recommended grade of Cracidolite: C. (é
=

Other Applications
A few examples of other applications of Amphibog
fibres are as follows: T
1. Amosiie millboard—for example, in the surfacing ot
calender rolls used in plate glass manufacture.
2. Amosite compounds as plug and crack fillers.
3. Blue asbestos for diaphragms of electrolytic cellk
4. Chemically resistant filters.

J-5Y

Pressure packed fibre reagy for shipmem
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Cape Asbestos Group

Technical Advisory Service

A comprehensive technical service is offered to users
of Cape Amphibole fibres world wide. Technical repre-
sentatives in the field advise manufacturers on fibre
selection and processing and they are backed by the
work of the Fibre Research Laboratory at Uxbridge.
This ultra-modern laboratory block contains the latest
eguipment for the study of asbestos fibres, and helps
‘customers o obtain maximum economic use from them.
Licensees of Cape processes aiso benefit from the
extensive manufacturing experience of companies in
the Cape Group, which covers Asbestolux and other
lightweight fire resisting boards, asbestos-cement

flat and corrugated sheets, insulation materials, brake
linings and other products.

Safety in handiing

Most countries have established regulations to ensure
the safety of workpeople employed in the asbestos
industry. In the United Kingdom the Asbestos Industry
Regulations of 1931 have now been replaced by the
Asbestos Regulations 1969, which extend these
precautions to all persons employed and are more
specific in their contre! measures.

The precautions are hased in the main on the standards
recommended by the British Occupational Hygiene
Society, and the new Regulations provide for exemption
from their provisions where accepiable levels are not
exceeded.

Where higher levels are unavoidable, corural by
enclosure, exhaust ventilation or other means g~~~
to users of many industrial materials are requiis.
Advice and information concerning safety and »
in the use of asbestos is readily avaiable fro-...
Asbestos Fibres Laboratory, or from the Envi...
Control Committee of the Asbestosis Reseai.
which has produced a number of adviscry ‘s
the guidance of asbestos users.

Commercial Information

Tarriff Classifications

1. Brussels classification for asbestos and asbestos
containing products is as follows:
Chapter 25.24 Asbestos not worked beyond
heating, cleaning and sorting.
Chapter 68.12 Asbestos cament articles.
Chapter 68.13 Asbestos reinforced with wire
meash.
Fabricated Asbestos and articles
worked, carded, dyed or spun.
Mixtures based on Asbestos alone or with
magnesium carbonate.
Chapter 68.14 Friction materials for brakes.
2. The standard International Trade classification for
ashestos fibre is: 276 .4.
Asbestos fibre can be imported into most countries free
of duty but may be liable to internal taxes
such as Turnover Tax and Added Value Taxes, which
vary from country to country and should always be
checked by the Buyer before orders are placed.

thereof

Shipping Information

Orders should be released before the 8th of the month
if shipment is required the following month. Advance
- netice of shipment is required because of the distance
of the mines from the ports and the long transit times
invalved. The transit time from the Amosite mines to

the ports is between 4 and 7 days depending upon the
port used. Transit times from the Crocidolite mines are
between 6 and 14 days depending upon the port used.
Transit times to main markets throughout the world fall
between 30 and 60 days according to the destination.
Speed of delivery also depends upon the number of
sailings available. Detailed information on this subject
can be provided by Cape Asbestos Fibres.

Packaging
Amosite and Crocidolite is supplied press-packed in
standard 50 kg impermeabie bags.

Cape Fibres News

News of developments in packaging, and other
improvements in service to customers, together with
up-to-date techrical information. appears in the
quarterly Cape Fibres Newvs, available free on request,

1R
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