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[E 2] HE4se Bestety 574
Anthophyllite Tremolite ashes-
Property Actinolite asbestos Amosite ashestos Chrysotile Crocidolite tos
Structure Reticulated long Lamellar or Lamellar or Usually highly  Fibrous iniron-  Long or prismatic
prismatic crystals  coarse to fine fibrous asbes-  fibrous stones and fibrous ap-
and fibers fibrous and tiform fibers, fine gregates
ashestiform and easily
separable
Veining Slip ormass fiber ~ Cross fiber Slip or mass Cross and skip  Cross fiber Slip or mass fiber
fiber fibers
Essential composition ~ Ca, Mg, Fesilicate  Fe, Mgsilicale Mg silicate with Mg silicate Na, Fesilicate  Ca, Mg silicate
with some water with some some iron with some with some with some water
witer water water
Crystal system Monoclinic Monoclinic Orhorhombic  Monoclinie Monoclinic Monoclinic
Color Greenish Ash gray or Grayish white,  White, gray, Lavender blue,  Gray-white, green-
brown also brown- green metallic blue ish, yellowish,
2ray or green bluish
Luster Silky Vitreous to pearly Vitreous to Silky Silky to dull Silky
pearly
Hardness G 5.5-6.0 5.5-6.0 2540 4 55
Specific gravity 3.0-3.2 31325 2.85-3.1 2426 3.2-33 2932
Optical properties Biaxial negative ex-  Biaxial positive,  Biaxial positive, Biaxial positive Biaxizl posi- Biaxial nege-
tingtion inclined extinction exlinction extinction tive, negative, tive, extingtion
parallel parallel paralle] extinction inclined
paraliel
Refractive index 1.63+ weakly pleo-  1.64+ 1.61% 1.51-1.55 L7 plecchroic 161+
chroic
Length Short to long 2 to 11 inches, Short Shorttolong  Short to long Short to long
varies
Texture Harsh Coarse but some- Harsh Soft to harsh,  Soft to harsh Generally harsh,
what pliable also sifky sometimes soft
Specific heat, Joules per 505 449 483 619 468 493
kilogram per Kelvin
Tensile strength, thou- 6,895 and less 11031610 271579 andless 551,581 10 689,476 10 6,895 to 55,158
sand pascals 620,528 689476 2,068,427
Temperature at maximum NA 871°10982°C 982°C 982°C 648° C 982°C
ignition loss
Filtration propertics Medium Fast Medium Slow Fast Medium
Electric charge Negative Negative Negative Positive Negative Negative
Fusion point 1,393°C 1,399°C 1,468°C 1521°C L2 C 1316°C
Spinnabiliry Poor Fair Poor Very good Fair Poor
Resistance o acids and  Fair Good Very good Poor Good Good
alkalies
Mineral impurities Lime and iron Tron Tron Tron, chrome,  Iron Lime
nickel, and
lime
Flexibility Poor Good Poor High Good Poor
Resistance to heat NA Good, brittleat  Very good Good, brittie  Poor, fuses Fair 1o good
high tempera- at high tem-
(ure perature
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Kazakh-
United stan and South Swazl- Zimba- World
Year States Ausiralia Brazil Canada China Russla Greece Italy Africa land bwe Other production’
1988 18,233 - 227,653 710357 150,000 2,600,000 71,114 94,549 145,673 22,804 186,581 84,020 4310989
1989 17427 ~ 206,195 732,192 181,000 2600000 73,300 44348 1565%4 27291 187,006 65,011 4290364
1990 w - 205,000 725000 221,000 2400000 66,000 3860 146,000 35900 161,000 50495 4,014,255
1991 20,061 - 237,000 639,000 200,000 2000000 4,730 15000 148525 13,900 142,000 67,735 3487951
1992 15,573 - 170,000 590,641 240,000 1,900,008 30,000 - 133,268 32301 150,158 9,540 3271490
1993 13,704 - 185,000 522967 240,000 1,130,000 55945 - 103,994 33,860 156,831 331.844 2,775,195
1994 10,100 - 192050 531,000 303,000 B30,000 55,502 - 92130 26,720 E51,905 5§7.593 2,250,000
1995 9,000 -~ 170,000 515,587 263,000 808,400 76,003 - 88642 28,570 169256 51,542 2,180,000
1996 9,550 - 170,000 506,000 293,000 743,700 80213 - 57120 26,014 165494 48,909 2,100,000
1997 6,890 - 170,000 455,000 288,000 392,000 63,294 — 49986 253888 144959 31217 2,150,000
1993 5,760 - 198332 309,000 314,000 755,400 50,000 - 27195 27.693 123295 149325 1,820,000
1999 7,190 - 188386 337366 229,000 814,300 - - 13836 22912 115000 107,010 1,940,000
2000 5,260 — 209,332 307,000 315,000 983,200 - - 18,782 12,600 152,000 108,426 2,110,000
2001 5,260 - 132,695 277.000 3100006 1,021,300 - - 1339 - 136327 144,025 2,040,000
2002 2,720 - 194,732 241,000 270,000 1,066,100 - - - - 168,000 107448 2,050,000
2003 - - 195,000 241,000 260,000 1,231,000 - - - - 130,000 93.000 2,150,000
Total 3,290,000 751,000 5,146,794 61,203,777 8,569,684 69,174,901 881,000 3,860,000 9,932,589 1,796,224 9,135,235 6,549,533 174,000,000
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[3E 4] 197493 1988\ 9] A AA MW §E® AREA

Construc- Friction

tion products Other Total
Region 1974 1988 1974 1988 1974 1988 1974 1988
North America 820 90 105 20 225 10 1,150 120

Central and South 150 190 20 35 20 25 190 250
America

Western Europe 830 450 60 10 100 20 990 480

Eastern Europe 870 2,100 30 50 150 200 1,050 2,350
Africa 30 40 15 18 5 3 50 61
Asia 680 B850 70 18 50 75 800 943
Oceania 170 110 10 1 10 5 190 116

Total 3,550 3,830 310 152 560 338 4,420 4,320
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IARC A Carcinogenic to Human
US-EPA Human Carcinogen
US-NTP Known to be a Human Carcinogen
Carcinogen defined with
US-OSHA Ca no further categorization
US-NIOSH Ca Potential Occupational Carcinogen
ACGIH Y Confirmed Human Carcinogen
EEELIELE DEEECE
o e
B e &
ul & A 1.0 5.17
a4 10.85 53.24
Aol ok gty E7le] disiME 2 A& i o 7hA Aol
ot 197519 Bohlig7h Aelgh 1ol de] ARESal 3l




 or BN ﬂ_ _1_1o_m oM
G B R T
T o M X
o L o w””%
Mmm.o,m_hﬂA g o
2 I pXodw Tos
a ﬂﬂﬂ‘m,mmo ATMATﬁ‘mo
— "o . dl
N EOHEA el 9
T ok wmy ®w S
12 a T o T~
o) ﬁoaﬂ_z_.; ﬂ}Aﬁ
i B o
N %P,_o#ﬂ,_ sl o
g &2 =32 . ™o
TR
i DERE S B
7ﬂ T ® N
H.__l_z _'Aﬂ'.”L;OJl = ‘Iﬂ
=1 H o mrx_. ﬁwﬂo
18 K B o X g Wﬂﬂ
T My O om
o o Hw o W dﬂﬂlﬂ_.
= X .
2 82 2a®_. 9 2z g
- = TP ®wFT o
< Y
mow I 5 = o
AT & Mo oL X
Logdpg  A0Ew
r 4d = 3% =S EX s
L 3 Mﬂﬂ%oﬂ#wﬂﬁ
AT e e e )
T ARy @y o
C S oHoW

_10_



N | o | < © ] O ] ©

[a\} — (o)) (&) (@}

& SIS =~ =

—

© | © | w NS EE)

o — — Lo A\ — =)

o = ~ | N | ®

© | O | © © | ©o | @

o — — SN o0 Lo (aN}

(@)} (@] — —

o | o | © o | © T)

(@)} — — (a2] (a\] [aN} ee]
o0 (@} —

) o~ [ ™ 0 | N ©

8 — % o~ N o

S | o | N 0 | — e

S I — S| w | x| o»

S o | o O | o o~

% — = 0w | — | ™

— o~ | < N o~ To)

3 — % <H — N

N~ | o | < N | >

M % <t [a\] —

<t <t (&) AN (&N (@)

% SEIERE

o~ o~ o o~ Lo N

S e|& 22

N | XN @) o | O | ™

= e |8/ =2

— — (&) — (@} A

8 S | —

o> o | 0o | — — | — @)

34 — — % a — —

= o = o

W= me |y | T we b

= -] — =)

Tlwm |TB o | 3 | w8

3% A

8lol A “ERA whel 2Eo] =)

o

= gout [

-

ox

™
N

el

12] 10| 19| 25| 37| 34| 56| 85| 128]503|1,006

95196 |97 9899|0001 02|03|04]|05]| 06

500| 576| 797 570| 647| 710| 772| 810 878| 953

38.4/ 48.0/79.7/ 30.0/ 25.9|19.2| 22.7/ 14.5/ 10.3| 7.4

A
B A K=
1 |Nor Mo 2o
T Wﬂw_w wmﬂ X3
X RER
ol A H

11



Ao Aol 19649%E RAAD AN HSEANA FHE o
HuA~dS 7hEstal low 1985 FH 200459 =714 2] dA=Hl F3
F AR (27 7oA Ve vheh 2 Qe sk theAl A
Ak e wgo] 1/3004 Awk ool o= glo] AR mAA s
ol M4 FEFe & 5 Avh [29 SloAE dFHe] WA
2 JlFoR @ BF FNEF AYASEY FAE A 177040 2ol
A Algae]l AR o] Fi F3F AYAL 2109 Fukvhel o 1800°]
ol o2 Ao Ve olrh Avel og A4 FEAe] WAL [
glel Aol TR ettt

2000

1800

1800 4

1000 -

Number of deaths or cases
[=.=]
[
[

D T T T T T T T T T T T T

18561 1533 1885 1987 15685 1551 15853 1835 15997 1559 2001 2003 2005

—— [Death cerificates
Year

—B— [Dizakblement benefit

[29 7] FFolxe quFuF AFEAS Fol

_12_



Mesothelioma observed and fitted/projected deaths among males aged 20-89,
ashestos imports and estimated/projected exposure index
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Hs =718 e =718 e =7+
1 Argentina 15 Greece 29 Poland
2 Australia 16 Honduras 30 Portugal
3 Austria 17 Hungary 31 Saudi Arabia
4 Belgium 18 Iceland 33 Seychelles
5 Chile 19 Ireland 33 Slovakia
6 Croatia 20 Italy 34 Slowenia
7 Cyprus 21 Japan 35 South Africa
8 Czech Rep. 22 Kuwait 36 Spain
9 Denmark 23 Latvia 37 Sweden
10 Estonia 24 Lithuania 38 Switzerland
11 Finland 25 Luxembourg 39 UK

12 France 26 Malta 40 Uruguay
13 Gabon 27 Netherlands -

14 Germany 28 Norway -

O 1990. 7¢ AAAARAY APARA7|EA A FH] AF A AU

=43 EAIR(SHEIFZ BF (AR 5352 A8

- SE1F A2 Ax 2 AR 7 e R

O 1999. 6¥5-H AW ZAH] Ax - 59 - F= - AT e AHES
= A
- A9 - QEAe] ALge wENAe] H7kE See] s

_16_



O 2003. 6€58 HAH, ZAAH 7} 37 actinolite, tremolite, anthophylite

& F7hE 3

A AWM A AEE A2, SRR
ZPAA 443 BeFES @

=

lo
2
of
=

- Aus R v B A58 §A - AAR e W Tlee A4

# 2003. 78 EE ZE JHFOA MotHY ZE|tid 3tsiE
sl Sal=0l4 77I8H S2f d=24 =2 #E2 o
stgt & - 272 R/, JIAYEEF S RS
7| AlEtE B2 M= - AL X H §7F tYez
ZE|= 22 |t dRai=EAM HelE.

N2

E

=
=
=)

>
N oo H0 ¥
_(')k

o

O 2007. 1€5¥ 1958 9AHS AHES S
g AR E A% - FY - FE - AT BE AR

A& 2006. 9. 13¢Y)

0 2007 28 RATH A123, HARIRATAN @ A%
o e THW AZ - AEAY R AAAAGY ) 2AAE,E B
A5tH WA MEe] Az Relste] 45

X

¥ 2007. 43 ILOS| TMHALE Al otXOf| 28t & 2k(X1625), HI=
etz

d

O 2008 1€HE 19YE MRS AT FEHIANNER, AR

E, AW A7 AAAE, AW RAE L e g

A, Fa-2ade g4, BALAA 59 Az - £ FE - A
i Y

H ] pu
& Ee AHEE wA A

2

of g dAEA ALe 19808 AE Adsel Ax Hule

g
A Fol Jhed A& GUt G s Ak ok4AAE A

_17_



A

KN
T

1

G

SR ZhA el A

i

ol A ofue} 7]

2o FE7HA

)

o

0

_ZTI

)

o

11l A4 o

-
it

Ha glo] A=E = Azt Ja Ak [

AT

fite)
ol

o

=

olo

s A}

o

=
o

A A €]

)

%

B
xr
e
olo

1) A A (removal)
2) 7}+7](enclosure)

3) #< 3k encapsulation)

4) H 4 (repair)
5 A

219 (operation & maintenance program)

hyA

s

o] &

=3
s

bt wlgo] o

S

-
1

AA7} 7F4 vz E v o) 7]

-
1

gukH o=

il

gk Al

-
1

o] A

I

il

el
ojn
oR

¢+

NV

n-

—_—

o
i)
_zo

)
B
X

)
o
4
s
el

il
H

o

ME Apstel o

_18_



[ 11] 9] tiAF A%

Asbaeatos category Types of use Substitute methods/materals
. Raw ssbestos in pulk waxiding, aprayed inaulation, heat- | - mineral wools (glass, rock, slag)
and scuncproofing and ceramic flbras (never in

sprayed |nsulation)
- costings, plaster [agging with

vermicullta, mica, ofc. as additive

- panels, lagging using varous
sllicatas
- celluloss
Il. Asbastns in powders, coatings, fa? da coatings, fira - varigus non-fibrous mineral
mineral products (axcept | resistant plastar coatings, products:
asbeetos cement) mortars, adhaslves, fira resistant | - carbonatas, silcates, parite,
mortars, rafractary martars, varmiculite, mica, st
(minding powdars
Il Asbestos in lquids or adhesives, coatings, putties, - limestone or clay additives
pastag foams, saalant pastes, paints - cellulbse
- mica
IV. Asbestos sheetorboard | - partitions, false ceilings, sheet, | - MMMF (panels, underiays)
fielts, filters, papers - clay end silicate foams, vermiculite
- can, lagging, pemels, baard eggregetes
= ghove-mentioned malerials plus
V. Woven gr braided asbestos | tape, cushions, rope, blankets, = PE, PP, PA, PTFE plastlcs (for low
mattreaseq, stuffing hoxes, {amparatures)
curtging, ribbon, textles, - carbon, aramids and steel flbres
packings, fire-resiatant clothing - glans flbres
- rock fibres
- RCF

V1. Asbeaton in a rasin or
plaatic matrix

- clutch assemblies, brake
linings, alactrical insulatars,
gaskets

- plastics

- wall covaringe, floor coverings

as tlles or rolls

- MMMF, aramictes, carban flbres,
PTFE, steel, coppar, non-flbrous
matarials

- kdam llor i

- altamative tachnologies

VII. Asbeslios cament containers, weather-boarding, - cedluiose, PR, polyvinyl alcool fibres
pipas, partitions, rocfing and - gramides
shaathing matedals, boards, roof | - glass fibres [rare)
boards, windowsills, ducts, - sometimes cotton, sisal, jute in
cladkdings sOMe countries
ViI. Asbestos in Wack weatherboarding with 8 bitumen = limestone additives
products?{asphalt and finish, bitumen, bitumen - giass and rock fibres end wools
bitumen) athesives, anti-corrosion except in ad surfacings
coatings, sealent coatings, roof
sealkants, putties, noad surfecings
Ahbravations used in the table:

MMME: man-made mineral fibres; PE: polyethylene fiwes; PP polypropylene fibres; PA: polyamide fibras,
PTFE: poiytetrafiuoroethylene fibres: RCF: refractory ceramic fibres.
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