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JIS A 1481
Determination of asbestos in building material products

A. Qualitative analysis

1. Preparation of sample
Removal matrix by Ashing and preparation of powdered sample (through a 425-500um

sieve)

2.Qualitative analysis
XRD (X-ray diffraction method)

3.Qualitaitve analysis
DS-PCM (dispersion staining phase contrast microscope method )

. Qualitative analysis

1.Qualitative analysis by a X-ray diffraction method




ISO/DIS 22262-1

Sampling and qualitative determination of asbestos in commercial bulk materials.

A. Qualitative analysis

1. Preparation of sample
Removal matrix by ashing, acid treatment, flotation or gravimetric procedures.

2. Stereomicroscope examination
Detect small fiber bundles and select samples for PLM examination

3. PLM examination

Identify samples by PLM (morphology, colour and pleochrosim, birefringence,
extinction characteristics, sign of elongation and refractive indices).




Japan
JIS A 1481

ISO
ISO/DIS 22262-1

U.S.
EPA/600/R-93/116

U.K.
HSG248

Analytical
methods
(instruments)

XRD, DS-PCM, (Extinction
angle method by PLM)

Stereomicroscope, PLM,
Gravimetory, XRD, Analytical
electron microscope

Stereomicroscope, PLM, additionally SEM and TEM

Definition of
asbestos

Fibrous silicate minerals
belonging to serpentine
group (chrysotile) and
amphibole group (amosite,
crocidolite, tremolite,
actinolite, and anthopyllite)
among the minerals, which
constitute rock. (P.1)

A commercial term applied to the

. . ) At lied t
asbestiform varieties of six erm applied to a group

of silicate minerals
belonging to the serpentine
and amphibole groups
which have crystallized in
the asbestiform habit,
causing them to be easily
separated into long, thin,
flexible, strong fibers when
crushed or processed. (P.3)

Any of minerals chrysotile,
different minerals. The asbestos [crocidolite, amosite, fibrous
types are chrysotile (asbestiform [anthophylite, fibrous
serpentine), amosite (asbestiform lactinolite or fibrous
grunerite), crocidolite toremolite. (P.81)
(asbestiform riebeckite), and However, the asbestos
asbestiform anthophylite, regulations only apply to
asbetiform tremolite, and the asbestos form of the
asbestiform actinolite...(Appendix |minerals. (P.89)

A-1)

Morphological
definition

Fibrous particles: Particles
that are three or more in
aspect ratio (length/width).
(P.2)

Asbestiform: A specific type of mineral fibrosity in which the fibers and fibrils possess
high tensile strength and flexibility.

Morphology: In the light microscope, the asbestiform habit is generally recognized by the
following characteristics:

(a) The presence of fibre aspect rations in the range of 20:1 to 100:1 or higher for fibres
longer than 5 U m;

(b) The capability of longitudinal splitting into very thin fibrils, generally less than 0.5 y m
in width.

[n addition, observation of any of the following characteristics for the fibre type under
consideration provides additional confirmation that the fibres are asbestiform:

— Parallel fibres occurring in bundles;

— Fibre bundles displaying splayed ends;

— Fibres in the form of thin needles;

— Matted masses of individual fibres, and/ or;

— Fibres showing curvature. (ISO: P.19)

XRD: X-ray diffraction method, DS-PCM: Dispersion staining phase contrast microscope, PLM: Polarized light microscope
SEM: Scaning electron microscope, TEM: Transmission electron microscope

Table.1 Comparison of asbestos analysis method in bulk materials between Japan, U.S, U.K. and ISO




Differences between JIS and ISO

Methods

Deffinition of
asbestos

Morphological
deffinition

Fibrous silicate
minerals belonging
to serpentine
group (chrysotile)
and amphibole

group

3 or more in
aspect ratio

ISO,EPAH

Stereomicro

scope and
PLM

A group of silicate
minerals belonging
to the serpentine
and amphibole
groups which have
crystallized in the

asbestiform habit

The presence of
fibre aspect

rations in the
range of 20:1 to
100:1 or higher

for fibres longer

than 5 ym---

Table.1 Comparison of asbestos analysis method in bulk materials between JIS and ISO




What is “asbestiform”?
or

What is the source of “aspect ratio 3”7




Result of literature review (1)

The term of “asbestiform” has been used
since the beginning of 20" century.

Highly developed fibrous: asbestiform

The fibrous structure may be due to an abnormal
development of the cleavage...

Stephen Taber, The origin of veins of the asbestiform minerals, National academy
sciences 1916, 2, 659




Result of literature review (2)

The counting rule of asbestos was established at
the ARC: Asbestosis Research Council 4t
meeting on 30 September 1958.

Dust counting rule would be reported for

asbestos fibres only in the size range
5-100um, a fibre being defined as a particle
whose length was at least three times greater
than its width.

W. H. Walton, The nature, hazards and assessment of occupational exposure to
airborne asbestos, Ann. Occup. Hyg. 1986, 25, 117.




Result of literature review (3)

But the counting rule of asbestos did
not have clear scientific reason.

...the definition of of a fiber being arbitrarily

taken as a particle whose length was at least
three times its diameter .

S. Holmes, Development in dust sampling and counting techniques in the asbestos
industry, Ann. NY. Acad. Sci. 1965, 132, 288.




Result of literature review (3)

However the counting rule had little
scientific basis, it became popular
worldwide. It was applied into the first

regulation of asbestos by NIOSH and OSHA
in 1972. But...

...the choice of a 3:1 aspect ratio as the definition
of a fiber is an unfortunate one.

A. G. Wylie, Fiber length and aspect ratio of some selected asbestos samples, Ann. NY. Acad.
Sci. 1979, 330, 605.

One of the most unfortunate of such decision was

related to asbestos .
T. Zoltai, Asbestiform and acicular mineral fragments, Ann. NY. Acad. Sci. 1979, 330, 621.




Result of literature review (3)

The morphological definition of asbestos should
be ASBESTIFORM.

Asbestos : ...serpentine and amphibole mineral groups, which
have crystallized in the asbestiform habit...

Asbestiform: ...the following characteristics when viewed by light
microscopy:

1. Aspect ratio 20-100, >5um.

2. <0.5um in width.

3. 2 or more of the following attributes:
a) Parallel fibers occurring in bundles;

b) Fibers displaying splayed ends;

c) Matted masses of individual fibers; and
d) Fibers showing curvature

“Post-Hearing Comments in the Matter of Proposed Revisions to the Asbestos Standard, “Code of
Federal Regulations Title 29. 1984,




Asbestiform

Fig.1 Asbestiform and nonasbestiform graphics by
John W. Kelse (1989)




a) Parallel fibers occurring in bundles
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b) Fibers displaying splayed ends
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d) Fibers showing curvature
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Differences between JIS and ISO

Methods

Deffinition of
asbestos

Morphological
deffinition

Fibrous silicate
minerals belonging
to serpentine
group (chrysotile)
and amphibole

group

3 or more in
aspect ratio

ISO,EPAH

Stereomicro

scope and
PLM

A group of silicate
minerals belonging
to the serpentine
and amphibole
groups which have
crystallized in the

asbestiform habit

The presence of
fibre aspect

rations in the
range of 20:1 to
100:1 or higher

for fibres longer

than 5 ym---

Table.1 Comparison of asbestos analysis method in bulk materials between JIS and ISO
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Photo 2: PLM image (crossed polars, X100)
Photo 1: Stereomicroscope image (X20)

Fig.2 Microscope images of an asbestos containing
slate board from the ISO/DIS 22262-1




Stereomicroscope image X20

PLM image (crossed polarized)
X100

PLM image (crossed polarized)
X400
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Fig.3: Microscope images of two kinds of tremolite




Photo 1 : DS-PCM image (X400) Photo 2 : PLM image (X400, crossed
polarized)

Fig.4 Microscope images of chrysotile fibers in spray rock-wool
comparing between DS-PCM and PLM on the same field of view




The result of analysis by JIS A 1481 (DS-PCM and XRD)




Conclusion

1. JIS A 1481 adopts different definition and
different method from ISO/DIS22262-1

. The JIS method confuses fiber counting rule

with the morphological definition of
asbestos.

3. The confusion may cause “false positive” and
also “false negative”.




