BO7/OIHEFEETIF= BKO4

tT_
=N
il Py
i)
N>,
it
Shik

OMllEife RRFBRELYY—) . EHAE (FZ ANZXAKRIAZ) |
NRGE (BEVARSEEMBAREERS) . 8ThEE KRAIHEFASRI AU —X)



[(Z U i)

20165 3. BEMAAMBEAAEIS A 1481H Table. 1ICRITHNA TH

E - HESN. 2ODEMEDTE2DDEEDTNEI ULIco LHAL2DD
EEMTESEROESR. ERRSREICT7TO—FNERDcHIT. O
BERICHENEUD ZENERINTWS, ARTIE. AMOERZHLD
FRED BN TOREEENTOSRDREICDVWTRETT %,



[(Z U i)

Table.1 JIS A 1481D&/\— ~ DHEE

IISA 1481 [lBEEH |E%& EFRF%ER Xt 59 5 I1S0%
-1 T |[AfRERIERE ERBEREE. RBEHEMEE  22262-1

-2 M s 3 1 1 XHREHT, SIARZE D ENERMEE |72 L

-3 TE NXRDEHFE—7  XEREHT L

-4 TE |BMERIERE SERTEMIE. RAEMEE  [22262-2

X ARk EE (Asbestiform)

A GiFERCITICE DR ICR < #ll < TETIR VWVHE IC D BE T 2 AR R
(asbestiform) &@LU fctefia S BERAICE T 2B ED T WSS = & I i Z205
Mo 7UVEAI, 7OV KA b, AMKFEREDI Y 2748 (PEYAN) . 7V
V71424 MNaMe. SLESA MG, 779F /214 MARZEE,

B. SR AiRRIEREZ 29 DO ER CHREMRHARICL DT OFHZH D,
17 AR 20105 T100: T EDORF (RE5umid) . 2)@F0.5 um=KmDIEE ICHH
Wi, 3)ROBFED 2 DU EZEDED. a.RKEH T FITRMHE. b.AciEh AN - fo .
C.EHMN S DN/, d X% H Dt



[#Zf&]

19584 ([Cc EE D AR &S (Asbestosis Research Council) ¢, S AEEE
ZRET DO H EDIL—ILELT, TAS (FARIZKN) W3 E. RE5umlt,
MEESI N, Holmes (ZYEFZEIEEL T TASH3:1 M EF#EY I (arbitrarily) iR 1z
ELTWB, INIFFHEDIL—ILTH > TAMDERTIEBRWH, KETIFT1970FK
XCOmDEERE U TCGERALU, 1970FKENSIYIFEEICEL > T, GRIEAIMHREKRE
fE(asbestiform) & WS S GBSz D &N ERSI N,

ASBESTIFORM

V

.‘ L 4
NONASBESTIFORM

# &N

Fig.1 BfetRERE & IEOMRERIERE (Cleavage)




[fEig] PEEOKRE (1)

-+ microscopists rely heavily, and sometimes exclusively, on morphologic features. However,
the choice of a 3:1 aspect ratio as the definition of a fiber is an unfortunate one. Many minerals,
including the amphiboles, pyroxenes, and alumino silicates, such as sillimanite, readily cleave

into fragments with this aspect ratio. -

- BEMER RIS FERISEUCIERIC. HDEZTREZNOHTEEL TWD, ULHL. ki
DEREUVTCT AR NI I 1ZEIRT DI EREAFERIETH D, BERAD L SRANA,
BOETILI/ TABEIN 220 < DIYPIEEEICIDTARY MEOWRKICNEHT

% 0t
Wylie: Fiber Length & Aspect Ratio The data indicate that

most asbestos fibers
longer than 5 um in
length are characterized
by aspect ratios in excess
of 20: I.
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Wylie AG. Fiber length and aspect ratio of some selected asbestos samples. 1979.
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-+ it iIs most unfortunate, however, that health scientists and regulatory agencies have adopted the
commercial definition of asbestos rather than the mineralogical one. Consequently, all particles of the
five known commercial asbestos minerals are considered to be asbestos, provided that they have
elongated shapes (with an aspect ratio of 3 to 1 or greater), regardless of their asbestiform
crystallization. Due to this misconception, asbestifrom fibers of other minerals are neglected, and

their potential carcinogenic properties have not been investigated. ---

- ERICEET ZRZPE EAHZRENIYZNRERTIEIR L, BENRERZERAL
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Zoltai T. Amphibole asbestos mineralogy. Reviews in mineralogy and geochemistry
1981
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EPA Test Method Interim Method for the Determination of Asbestos
in Bulk Insulation Samples 1982

Table 1-1
Chrysotile (asbestiform serpentine)
Amosite (asbestiform grunerite)

Crocidolite (asbestiform riebeckite)---
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"Post-Hearing Comments in the Matter of Proposed Revisions to the Asbestos
standard,"Code of Federal Regulations Title29.1984
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1971 FHAEBRERFPEL: Permissible Exposure Limits 12f/cc

1971 E2EFEE#E TWA 5f/cc STEL 10f/cc

1976 PEL: 2f/cc

1983 E2FEHEE 0.5f/cc

1984 ERETEEEZE 0.5 or 0.2f/cc

1986 OSHA##|5R1£0.2f/cce ANEFR ML EZ A hFEZGHMODERI SR
1987 EPA AHERAIC & DEHS#EH 40 CFR Part 76 CAfRIRFZREERA
1990 NIOSH EMP#E# ([PEHHEEEEIEIPCMIES: T Z i)

1992 OSHA Non-Asbestiform®ARA Z B HH S ERAL

1994 NIOSH Asbestos (bulk) by PLM. Method: 9002
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Significant elevations in SMRs for asbestosis, lung cancer, and cancer of the pleura were
observed among Libby vermiculite workers. Exposure-response relationships were noted for
asbestosis and lung cancer. Significant excess mortality from nonmalignant respiratory
disease was observed even among workers with cumulative exposure.

Fiber count estimates used in the exposure assessment include not only the regulated
tremolite asbestos fibers but also the asbestiform amphibole fibers not mentioned in the
regulations (winchite and richterite).

Patricia Sullivan, Vermiculite respiratory diseases and asbestos exposure in Libby cohort study,
Environmental Health Perspectives, 115, 4, 579-585. 2007
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FREEDERLEBNLETA ML DENYEE

-

TA:;LE 4. Summary of Survival Data and Comparison with Selected Re-expressions of 10-mg Dose as Numbers of Fibers
and Particles

Median
Survival Estimated No. (*10°) of No. (10°) of No. (10°) of
Sample No. of No. of Time Relative Fibers in 1 mg of  Fibers of length =8 Particles in 1 mg
No. Type Animals Mesotheliomas (days) Hazard (log) Injected Dust and diameter <0.25 of Injected Dust
1 California 36 36 301 0.8308 13,430 121 18,375
2 Swansea 36 35 365 0.5593 2,104 8 4,292
3 Korea 33 32 428 0.0000 7,791 48 13,435
4 Italy 36 24 755 —1.6108 1,293 1 20,137
5 Carr Brae 33 4 . —3.9043 899 0 9,490
6 Shinness 36 2 . —4.7080 383 0 5,901

Davis JM, Addison J, et al, Variations in the carcinogenicity of tremolite dust
samples of differing morphology. Ann N Y Acad Sci. 1991 Dec 31;643:473-90.
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As in IMA 78, asbestiform amphiboles should be named according to their
precise mineral name in this report, followed by the suffix -asbestos: e.g.
anthophyllite-asbestos, tremolite-asbestos

Leak BE. Nomenclature of Amphiboles: Report of the Subcommittee on
Amphiboles of the International Mineralogical Association Commission on New
Minerals and Mineral Names. Mineralogical Magazine, April 1997, Vol. 61, pp. 295-
321



[Eig] EFEREERE (2)

1999F SO (FEFZAE L #ERS) 15013794

2.7 AiF

iR RRDBEICERL LI-eNEaEE L O0OBERICET 527 1B
IBIEICERAINABEETHY , BEE/-IINMIcsNn-EZTICE
<l < AJEEME DR WHE IC B S IS EES N 5

2.7 asbestos
term 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 fibres
when crushed or processed
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Table 1.1 Common names, CAS numbers, synonyms, non-asbestos mineral analogues, idealized chemical formulae, selected
physical and chemical properties of asbestos minerals

Common  CAS Synonyms  Non- Idealized Chemical Colour Decom- Other Properties
Name No. Asbestos  Formula position
Mineral Tempe-
Analogue rature (°C)
Asbestos 1332-  Unspecified Unspecified
21-4*
Serpentine group of minerals
Chrysotile  12001-  Serpentine  Lizardite, [MgSi,O,(OH),] White, 600-850 Curled sheet silicate, hollow central core; fibre bundle
29-5*  asbestos; antigorite grey, lengths = several mm to more than 10 cm; fibres more
white green, flexible than amphiboles; net positive surface charge;
asbestos yellowish forms a stable suspension in water; fibres degrade in

dilute acids
Amphibole group of minerals
Crocidolite  12001-  Blue Riebeckite [NaFe* Fe'Si O, (OH),] Lavender, 400-900 Double chain silicate; shorter, thinner fibres than other

2778722
28-4*  asbestos R blue green amphiboles, but not as thin as chrysotile; fibre flexibility:
fair to good; spinnability: fair; resistance to acids: good;
less heat resistance than other asbestos fibres; usually
contains organic impurities, including low levels of

PAHs; negative surface charge in water

Amosite 12172- Brown Grunerite  [(Mg,Fe*"),Si,0,,(OH),]  Brown, 600-900 Double chain silicate; long, straight, coarse fibres; fibre
73-5*  asbestos grey, flexibility: somewhat; resistance to acids: somewhat;
greenish occurs with more iron than magnesium; negative surface
charge in water
Antho- 77536- Ferroantho- Antho- [(Mg, Fe*) 7818022(OH Grey, NR Double chain silicate; short, very brittle fibres; resistance
phyllite 66-4*  phyllite; phyllite white, to acids: very; relatively rare; occasionally occurs as
azbolen brown- contaminant in talc deposits; negative surface charge in
asbestos grey, green water
Actinolite ~ 77536- Unspecified Actinolite [Ca,(Mg, Green NR Double chain silicate; brittle fibres; resistance to acids:
67-5* Fez*)5818022(OH) 1, none; occurs in asbestiform and non-asbestiform

habit; iron-substituted derivative of tremolite; common
contaminant in amosite deposits; negative surface charge

in water
Tremolite 77536- Silicic acid;  Tremolite [CazMgﬁslsOn(OH) 1, White to 950-1040 Double chain silicate; brittle fibres; acid resistant; occurs
68-6*  calcium pale green in asbestiform and non-asbestiform habit; common
magnesium contaminant in chrystotile and talc deposits; negative

salt (8:4) surface charge in water
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TABLE 1—Chemical Abstracts Service (CAS) numbers of the asbestos minerals and their
nonasbestiform varieties.’

Asbestiform Variety® Nonasbestiform Variety
Mineral CAS No. Mineral CAS No.

Serpentine group

Chrysotile 12001-29-5 antigorite 12135-86-3
Amphibole group

Crocidolite 12001-28-4 ricbeckite 17787-87-0

Grunerite asbestos (amosite) 12172-73-5%* grunerite 14567-61-4

Anthophyllite asbestos 77536-67-5* anthophyllite 17068-78-9

Tremolite asbestos 77536-68-6* tremolite 14567-73-8

Actinolite asbestos 77536-66-4* actinolite 13768-00-8

C. Sheldon Thompson, Consequences of improper definitions for regulated minerals,
ASTM Committee D-22, Definitions for asbestos and other health-related silicates. 1982.
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Country
/Organization

Morphological
definition

Authorities

U.S.

asbestiform

Code of federal regulations 40 CFR Part 763

U.K.

CAS number

The Control of Asbestos Regulations 2012

Canada(Ontario)

fibrous silicate

Occupational Health and Safety Act — Ontario Reg. 278/05

Germany CAS number Hazardous Substances Ordinance

France fibrous material Exposition environnementale a I'amiante

Australia asbestiform Work Health and Safety Act 2011

Korea fibrous form Asbestos Safety Management Act

Singapore fibrous silicates the Workplace Safety and Health (Asbestos) Regulations
ILO fibrous form C162 - Asbestos Convention, 1986 (No. 162)

ISO asbestiform 1SO22262-1, 1SO13794

IARC CAS number Monographs-100C

IMA asbestiform IMA78




[FRRE]

il

S22 TR ME SRR ERTTE T 2 AR ZHERE T (CXRDOEIIFTE— 7
ERIMBZEDENEMER CASLE 3L BRI FZ L TW 5, JISA 14812075 %1%
2009F DISOT — F » 7' 7 )L — 7 Tfalse negativee 2 L40% DT I A& &
L7z EDAMESNT/ToDICHEREIN, BEFRRELGEL TORVLWRAIER
SNTW5, FREFEEARAG W CITABEEEMDRE% & L (false
negative)lC D7 AV . FERERNEHDXRDD B'— 7 THIBEBEM & Ri. 5 (false
positive) Z E ARC X B, JISA 1481 2D M T EZ B L, BYBRDHIH
TEHRINEBEZERT HZENBETDH 5,

ISOz&KEric J. Chatfield3EHEEN S
JIS A 1481-2MISO TR & 1k - iR
http://www.tm.depe.titech.ac.jp/Asbestos_Research_Group/index.html



