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8th December, 1971.
The Society of Automotive Ingineers, Inc.,
2 Pennsylvania Plaza,
Hew York, N.,Y,10001,
U.S.A.

Dear Sirs,

We have been asked by our members in the British friction materials
industry in the U.K, to put their views to you on the proposed Illinois !
State Regulations concerning asbestos and asbestos products. We enclose
herewith their comments on the friction material aspect of these draft
Regulations, ‘

We have no doubt that the American lining manufacturers will be
making strong representations to the Illinois authorities for amenduents
to the proposals and we shall be grateful if you could make our views
known as set out in this enclosure.

Yours faithfully,

Secretaries : i

Bnc.
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PROPOSLY 1LLINOIS STATE
BAN ON AGBLLTOLG=-BASED Biiaddl LININGS

The British friction materials industry views with deep concern the
proposed ban on the use of asbestos in brake linings by the State of
I1linois.

It is not aware of any medical evidence that could possibly justify'

such legislation. On the contrary it would have the effect of withdrawing
from the market products that were used to promote road safety, without
producing any significant improvement in the levels of urban atmospheric
pollution. It would expect any of the known alternatives to ashestos

to produce general particulate polliution of a measurable amount.

1. Whatever materials are used for brake linings the current state
of the art ic such that the action of braking will generate products
of wear. The asbestos content of conventionsl brake linings ia
almost entirely converted by the action of braking into forsterite
or other amorphous, inert materials which are no longer asbestos.
On the other hand, if non asbestos alternatives are used (e.g. iron
powder, sintered metal, ceramics, steel wool etc.,) the resulting
wear products will be released unchanged.

2. Measurements have been made of the amount of free asboustos fibre
left in brake lining dust, It is an insignificant proportion
of what is in any case a minute amount of total dust.

The amount of free asbestos fibre that has been found in brake
lining duat from vehicles, is about 1% of the total products of
wear. (1). Indeed estimates vary down to 10-9g/g, i.e. for each
gramme of wear products only 10-9 grammes of free asbestos may
may remain,

3. We assume that the risk of contracting mesothelioma is the
principal cause of environmental concern ~ there is clearly no
possibility whatever aes a result of vehicle braking, of a community
risk of asbestosis or lung cancer, which are solely occupational
risks. For technical reasons only chrysotile asbestos is used in
the manufacture of brake linings and disc brake pads. This is
not the type of asbestog with which mesothelioma has been mainly
associated. ’

4, Measurements of chrysotile asbestos in the ambient air in an
industrial centre in the United Kingdom have shown that the level
nust be less than 10~7 g/m3 because of the limitations of the
method used. . This means that they must be a thousand times lower
than the British Government acceptable level for occupational
exposure. Current invgstigatioss using a more sensitive method
indicate levels of 107 to 1077 g/h3. i.e. 2 or 3 orders lower
still. (2).

Brake lining wear cannot therefore be a serious source of
atmospheric pollution.

Se In one of the largest brake testing laboratories in the world,
housing many dynamometers engaged 24 hours a day in wearing away
friction materials, the average monthly asbestos count is
0.2 fibres /cc, a tenth of the British Government's occupational
standard. :

Footnotes

1. Hickish D.E. and Knight K.L. (1970) Annals of Occupaticnal
Hygiene Vol.13, No.1, page 20,
2?{ Letter to Nature attached.

| British Friction Haterials Council

| 26th November, 1971.
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Chrysotiie Asbestos in Urban Air

Thie industrial use of chrysonle asbestos is increasing and the
question of whether its concentration iy urban air constitutes
a hazurd has been raised. But measurements of asbestos in air
ncar asbestos factories have proved nepative with present
analytical methods, so under the sponsorship of the Asbestosis
Rescurch Council we are develeping a more sensitive technigue,
This article s a preliminary account of the estimation of
chrysolile ncar a large. asbestos iextile factory at Rochdale,
Lancashire. There are several uncertainties in the technique,
s0 we. were, expecting to obtain only an order of magnitude
estimate.  Nevertheless this would huve been an important
figure to have because of the luck of data on the amount of
asbuostos in air. As it happened, we were only abic to determine
an upper limit for the chrysotile concentration which turned
out to be threc orders of magnitude lower than the threshold
value for occupatinnal cxposure sei by asbestos regulations.
Obviously even more sensitive 1echniques are required and are
now bcing developed.

We used an X-ray diffraction technique based on the measure-
ment of the integrated arca under the (Q02) peak of chrysozile.
The equipment, which consisted of a Phillips 1010 generator,
a vertical goniometer with a step scanning attachment, and a
proportional counter with pulse height discrimiration, could
be reliably calibrated down 10 10 pg of chrysotile compered
with the | to 10 mg range reported by Crubie?, and was cross-
checked by estimating the magncsium content of the calibration
samples by atomic absorption spectroscopy. Sampling involved
the colicction of airborne solids from 1,000 m3 (10 1.) ol air
by an electrostatic Jevice (H. Litton Systems Inc.) in which up
to 10,000 1. min-* are drawn through a 20 kV corona discharge.
Particles in the air are electrostatically precipitated onto a plate
and concentrated into ~ 100 ml. of liquid.

The collection cfficicney depends on the size disiribution of
the particics and the sampling rate, but the size distributicn «f
chrysotile in the aimosphere is not known. Therefore we
cstimated the colicction cfliciency indircctly by running the
sampler in part of the asbestos fuctory where a low concentra-
tion of asbestos is known to occur (Fig. 1) and we found the
collcction efliciency to be almost 10094 when the air is sampicd
at about 2,000 ). min~", Jropping to between 35 and 50°%; at
the rete of 10.090 1. min !, depending on the actual size dis-
tributicn present. As we were giming 2t only an order of mugni~
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Fig. 1 Observed amounts of chrysatile in 5,000 3. of factory
sir, sampled at dificrent rates,

tude assessment of asbestos in urban air, we were prepared 10
- -geeept this ‘uncertainty in the colicction efliciency.

The map (Fig. 2) and Table 1 show the location of the sampl-
ing sites and the conditions in which the samples were obtained.
The factory is in a hollow, and sainpiine sits Na. 2 is at the
same height as the roof of the filter galicry, which is the chicf
air ot from the ficiory. Sampling site No. 1 is about 30
foot higher than site No. 2. Sites 3 and 4 were in the gardens
of houses, site 3 being about § km upwind of the factory and
site 4 being about 300 m downwind.

Al the diffcacrion traces (for example, Fig, 3} contained strong
lines of kaolinite and quarlz, probably from the Jozal soil, which
made the assessment of chrysotile dilicult because the broad
{001) tinc of kaotinite (7.18 A) is close to the major (002) line
of chrysotile (7.36 A). Fortunatcly chrysofile is easily decom-
posed by boiling in 1 N hydrochloric acid whereas kaolinite
i unaffecied, so it should be possibic to measure th: amount
of chrysotile present by subjecting the samples to acid leaching
and measuring the corresponding reduction of the intensity
of the compasite X-ray band. The fact that this process led to
no reductions in band intensity for any of the samples indicated

NATURE VOL. 234 NOVEMBER 12 1977

Table 1 Vioather Cundimons duniny Semphng

Date {1V10) Site Wind Weather
April 22 ] SW miaderate roken cloud
April 24 1 SW slight Ground hare
April 27 ! KE moderate Ground haze
April 29 ] SW moderate  Ground huze
ay 6 1 S strong Ground huze
May 13 1 N fresh Giround haze
May 28 3 W light Overcast, dull
May 28 3 W light Overcasy, dull
May JO 4 W light Overcast, dull
May 10 4 W light Overcast, dull
June 3 2 SW Jight Overcast
June 10 2 SW slight tleat haze
June 10 2 SW stipht Heat haze
October 23 1 W modcrate B:oken cloud
October 23 1 Womoderate Broken cloud
October 23 1 W moderate Broken cloud
October 28 i N light Broken cloud
October 28 1 N light Broken cioud
October 28 1 N light Broken cloud

the sensitivity. But the addition of 100 pg of chrysotile to our
collected samples could easily be detected, so we can say that
our samples collected from 1,000 m® of uir contained less than
300 1z of chrysutile-~in other words, there was Jess than 0.1 ng
of chrysolile per m* of air. The threshold limit for occupational
expusure set by the 1969 Asbestos Regulations? is 0.1 mg m-2,

Intemity

that the amount of chrysotile present was below our d
limit,

‘We ought to have been able ta detect {0 pg of chrysotile by
itself, bui clearly the presence of kaolinitc may have reduced

¥ig. 2 Plan of T.B.A. factory. Rochdale. The sampling sites
are indicated by the arrows | and 2. £, Position of the chicl
Siltcr gulkry cahausts,

1) -
20 (CuKe)

Fig. 3 X-ray diffraction pattern froem a typical dust sample near
the Rochdale faciory.

A more sensitive method for estimating chrysotile is required,
and we are developing a technique based on clectron micro-
scopy. Preliminary exankinations under the clectron micro-
scope of samples collected by the Litton sampier indicate that
the acteal chrysotile levil may be a futther three orders of
magnitude below the X-ray detection limit (that is, about
0.1 ng). .

The samples have so far been collected in the close vicinity
of the Rochdale factory. It is now proposed to sample air at
certain representative urban and rural locations in UK and
estimate their chrysotile content.

A. L. Rickarps
D. V. Babami

Turner Brothers Asbestos Co. Ltd,
PO Rox 40,
Rochdale, Lancashire

Reoeived April 18; revised September 22, 1971,

¢ Crable, 1. V., Anicr. Ind. ive. Assoc. £., 27, 393 (1900).

2 Standards for Ashesias Dust Conrvniraticn for Use with the Asbeitos
Regulavions 1969, Techeical Data Nate 13 (11M Fustory Inspec-
1orate, 1963).
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