Nag0

Mn203

H20 (1050C)

H20 Ignition Loss
(18000F)

Nio

P205

Ti02

Sulphates as SO3

Chlorides as Cl

Cry03

Surface Area by

Nitrogen M 2/g

pH

CHEMICAL ANALYSIS

Mg6S1,097 (OH)gHL0 NaFe3"FeM8ig(0H),
" Chrysotile Crocidolite
Canada Africa Arizona ‘Cape Transvaal Australia
z _% % % z %
38.90 38,40 41,07 46.70 57.83 51.50
41.45 41.80 42,35 2.7 2.53 5.16
2.57 3.18 0.42 24.99 7.20 18.53
1.73 0.83 0.14 14.00 2444, 14.52
0.77 1.13 0.55 0.59 — 1.05
<0.10 0.32 1.02 2.38 1.12 0.14
0.18 0.08 0.03 0,20  ———mo 0.19
0.09 0.06 Tr 3.72 3.98 5.66
0.03 0,02 0.07 0.18  ——— 0.01
1.27 1.08 2,15 0.75 —— 0.49
13.95 14.35 13.97 3.06% 1.67% 1.54%
0.21 0.15 Tr Tr ——— ———
<0.05 <0.10 0.01 0.13 — <0,10
<0,01 <0,01 0.01 0.04 - <0.01
' 0.09 0.17 0.20 0.03  ——eee ————
0.27 0.02 0.08 <0.01 —— 0.02
0.03 —=eu- 0.03 ————
19-21 9-10 —_— ———
9.7 9.4 ———— ——

¥ Low value due to oxidation of Fe++ to Fe +++,

Actinolite = Ca(MgFe)3 (5103)y.

Tremolite = CapMg5510g005 (OH)>.
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LK A
(Fe,Mg) 5104 (Mg,Fe)7818072 (CH) ~
Amosite Montasite Anthophyllite .
Africa Africa U.S. R
% % %
48.46 v 55.90 «" 57.16
6.24 4L.55 30.07
4433 2.10 2,66
34.90 v 32.40 4.0
0.61 0.45 2.00
0.80 - 0.50 0.20
0.44 0.35 0.02
0.01 Tr Tr
0.77 e 0.16
0.85 0.75 0.20
0.0* 2,65% 3.35
Tr e 0.15
0.08 —— 0,02
0.08 ———— 0.05
0.02 —— Tr
0.02 = e Tr
—— ——— 0.28
8-9 — 6-7
8.8 e 10.0
wff”""
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- PROPERTIES OF ASBESTOS FIBRES

ACTINOLITE

AMOSI

STRUCTURE

RETICULATED LONG PRIS.
MATIC CRYSTALS AND
FIBRES

ANTHOPHYLLITE

CHRYSOTILE

CROCIDOLITE

TREMOL I

TE
(FERRO_ANTHOPHYLLITE)

LAMELLAR, COARSE TO
FINE FIBROUS AND
ASBESTIFORM

LAMELLAR, FIBROUS
ASBESTIFORM

IN VEINS OF SERPENTINE,
EYC.

— —= = ———

FI1BROUS IN IRON-STONES

LONG, PRISMAT
F1BROUS AGGRE

MINERAL ASSOCIATION

IN LIMESTONE AND IN
CRYSTALLINE SCHISTS

IN CRYSTALLINE SCHISTS
ETC.

N CRYSTALLINE SCHISTS
AND GNEISSES

IN ALTERED PERIDOTITE
ADJACENT TO SERPENTINE
& LIMESTONE NEAR CONTACT]
wiY EQOUS BOCKS

{RON RICH SiLIiCIOUS
ARGILLITE IN OUARTs
ZOSE SCHISTS

IN Mg LIMESTON
AT:ON PROD. OF
NESI1AN ROCKS.

AND_GNEOUS RO,

RESULTS OF CONTACT

METAMORPHIC, USUALLY

ALTERATION & METAMORPHiSM
OF BASIC 1GNEOUS ROCKS

1cH IN MAGNESIAN SILICATFR

REGIOMAL METAMORPHiISM

ME YAMORP

ORIGIN METAMORPH I SM METAMORPHIC FROM OLIVINE
: . SLIP, MASS FIBRE UNORI.
VEINING SLIP OR MASS FIBRE Cross Ftare JEMTED AND INTERLACING

CROSS AND SLIP FIBRES

CROSS FIBRE

SLiP OR MASS

ESSENTIAL COMPOSITION

Ca. Mg. Fe, SILICATE
WATER UP TO 5%

STLYTCATE OF Fe AND Ng
HIGHER IRON THAN ANTHO{
PHYLLITE

Mg SILICATE W:TH {RON

HYDROUS SILICATES OF
MAGNESTA

SILICATE OF Na AND Fe
WIiTH SOME WATER

Ca & Mg siLica
SOME WATYER

. . . . Ne Fe (Si0_ ), Fesio, X .
THEORETICAL FORMULA Ca(Mg.Fe)3(5103)4x Hy0 1 (Fe.Mg)sio, 1.5% H,0 (Mg.Fe)7518022(0H)2 3Mg0. 2510,2H,0 H,0 3’2 3 Ca Mg 51,0,
LONG & THIN COLUMNAR JPRISMATIC, LAMELLAR TO | PRISMATIC., LAMELLAR TO LONG & THIN C
CRYSTAL STRUCTURE TO FiBROUS  18ROUS F 1 BROUS F1BROUS AND ASBESTIFORM Fierous T0 FiBROUS
. . . MONOCLINIC
CRYSTAL SYSTEM MowocLINic A b ORTHORHOMEB i C (PSEUDO- ORTHORHOMB ICT) Monact inic MonocL .
i ” e
GRE{N'SH ASH GRAY, GREEN!SH, OR ] GRAY!SH WHITE, BROWN. WHITE. GRAY, GREEN, LAVENDER, BLUE., GREEN- GRAY-WH YE, G
COLOR ) BROWN SRAY OR GREEN YELLOWISH 1SH YELLOW.SH. B.
LUSTRE SILKY Xé::igus. SOMEWHAT ViTREOUS TD PEARLY SILKY SILKY TO DULL SiLKy
HARDHNESS st 5.5=6.0 5.5—6.0 2.5-+4.0 4 5.5
SPECIFIC GRAVITY 3.0+~3.2 3.'=3,25 2.85=-3.1 2.4«=2.6 3.2=3.3 2,.9-3.2
CLEAVAGE 0 PERFECT 110 PERFECT 110 PERFECT 010 PERFECT 110 PERFECTY 110 PERFEZ
n BIAXIAL NEGATIVE BIAXIAL & POSITIVE BIAXIAL POSITIVE BIAXIAL POSEITIVE giaxiaL £ BIAX'AL NEGAT
OPTICAL PROPERTIES EXTINZTION iNCLINED EXTINCTION PARALLEL EXTINCTION PARALLEL EXTINCTiON PARALLEL EXTINCTION INCLINED EXTINCT ON .N
ATEAACTIVE INDEX 1.63% weaxLy pLEOCHROIC 1.64t 1.61t 1.50 » 1.55 1.7 PLEOCHROIC r.61t
FUSIBLE AT 6. LOSES i
FUSIBILITY FusisLE AT & WATER AT MODERATE li:'?ﬁ;7:55°" DIFFICULT. FUSIBLE AT 6 FUSIBLE AT 3 FUSIBLE AT
TEMPERATURES
. GOOD. LESS THAN VERY BRITTLE. NON. GENERALLY BR!
FLEXI3ILITY BRITTLE AND NONFLEXISLE CRYSOTILE FLEXIBLE VERY FLEXIBLE FAIR TO 600D SOME T1MES FLE
LENGTH SHORT TO LONG 2" TO 11" VARIES SHORT SHORT TO LOMG SHORT TO LONG SHGRT Y0 LO
COARSE BUT SOMEWHAT SOFT TO HARSH. GENERALLY HAR
TEXTURE HARSH PLIABLE HARSH ALSO SILKY SOFT TO HARSH SOMETIMES SOF
i FalR, LESS THAN VERY 6000. HIGHEST
TEXSILE STRENGTH VERY WEAK CHRYSOTILE VERY wEAK VERY @000 OF ALL VAR:ETICT WEAK

4C1D RESISTANCE

RE_ATIVELY INSOLUBLE
1N HCl

FAIRLY RESISTANT TO
ACiDS

FAIRLY RESISTANT TO
ACIDS

SOLUBLE UP TO
APPROXIMATELY §7%

FAIRLY RESISTANT TO
ACIDS

FAIRLY RESiSY
ACIDS

SPIRNABILITY

“ Poon

FAIR

Poor

BESY

FAlR

GENERALLY POO
ARE SPINNABLE
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PROPERTIES OF ASBESTOS FIBRES

sTINOLITE

AMOSITE
(FERRO ANTHOPHYLLITE)

ATED LONG PRISe
RYSTALS AND

CHRYSOTILE

LAMELLAR, COARSE TO
FINE FIBROUS AND
ASBESTIFORM

ASBESTIFORM

ETC.

ANTHOPHYLLITE CROCIDOLITE TREMOLITE
LAMELLAR, F1BROUS IN VEINS OF SERPENTINE. . oo |\ [oonesTones | LONG: PRISMATIC AND

F18BROUS AGGREGATES

ESTONE AND 1IN
LLINE SCHISTS

IN CRYSTALLINE SCHISTS
ETC. .

IN CRYSTALLINE SCHISTS
AND GNEISSES

IN ALTERED PERIDOTITE
ADJACENT TO SERPENTINE
& LIMESTONE NEAR CONTACT]
wiY

LTS OF CONTACT
MORPH I SM

METAMORPHIC

METAMORPHRIC,
FROM OLIVINE

USUALLY

OF BASIC IGNEOUS ROCKS
RicH _IN MAGNESLAN SI1 LOATE

IRON RICH SiLICIOUS
ARGILLITE IN QUART.
Z0SE SCHISTS

IN Mg LIMESTONES AS ALC.EF
ATI:ON PROD, OF HIGHLY MaA(C
NESIAN ROCKS, METAMORFH!C
AND_iGNEOUS ROCKS,

H_RASIC _IGNEOQUS BOCKS
ALTERATION & METAMORPHiSM

REGIONAL METAMORPRISM

B

METAMORPHIC

R MASS FIBRE

CrOsSS F1BRE

SLIP, MASS FIBRE UNORIe

CROSS AND SLIP FIBRES

CROSS FIBRE

SLiP OR MASS FIBRE

JENTED AND INTERLACING
STLICATE OF Fe AND .
Fe, SILICATE T . HYDROUS SILICATES OF SILICATE OF Na AND Fe | Ca & Mg SiLIiCATE W!TH
P TO 5% PASHER GRON THAN ANTHOY Mg SILICATE WiTH TRON |\ onesia WiTH SOME WATER SOME WATER
. . . . Na Fe ($i0,) Fesio, X .
. - . - a
3)3(5103)4X HzO {Fe Mg)SlO3 1-.5% HZO (Mg Fe)7518022(0ﬂ)2 3Mg0 251022H20 H,O 372 3 C 2M35518022(0H)2
THIN COLUMNAR [PRISMATIC, LAMELLAR TO | PRISMATIC, LAMELLAR TO LONG & THIN COLUMNAR
ous ¢ 1 BROUS F1BROUS FIBROUS AND ASBESTIFORM FiBROUS 70 FiBROUS
. . . MONOCLINIC .
ONOCLINiC ORTHORNOMBIE ORTHORHOMB i C (PSEUDO- ORTHORKOMB 1C1) MONOCLINSC MONOCL (Nt
/-domo t/rwsc
GREEN: SH ASH GRAY, SREENISH, OR| GRAYISH WHITE. BROWN. WHITE, GRAY., GREEN, LAVENDER, BLUE. GREEN« | GRAY.WH TE, GREEN:Sw,
: BROWN SRAY OR GREEN YELLOYiSH 1SH YELLOW.SH. B.U:SH
SILKY !é::ﬁ:“s° SOMEWHAT ViTREOUS TO PEARLY S1LKY SILKY TO DULL SiLKY
st 5.5=~6.0 5.5—6.0 2.5—4.0 4 5.5
3.0-3,2 3.'=3.25 2.85=-3.1¢ 2.4«=2.6 3.2=3.3 2.9=3.2
0 PERFECT 110 PERFECT 110 PERFECT 010 PERFECT 110 PERFECT 110 PERFES/
L NEGATIVE BIAXIAL & POSITIVE BiAXIAL POSITIVE BIAXIAL POSITIVE BiaxiaL T BIAX'AL NEGAT vE
TION iNCLINED EXTINCTION PARALLEL EXT:iNCTION PARALLEL EXTINCTION PARALLEL EXTINCTION INCLINED EXTINCT:ON (NC.,NED
IAKLY PLEOCHROIC 1.64% 1.61% 1.50 == 1.55 1.7 PLEOCHROIC 1.6:%
FUSIBLE AT 6. LOSES ]
1BLE AT 4 WATER AT MODERATE l::':;;?:fs°" DIFFICULT. FUSIBLE AT 8 FUSIBLE AT 3 FUSIBLE AT 4
TEMPERATURES :
GOOD. LESS THAN VERY BRITTLE, NON. GENERALLY BR!TTLE.
AND NONFLEXIBLE CRYSOTILE FLEXIBLE VERY FLEXIBLE FAIR TO 600D SOMETIMES FLEXiB.E
RT TO LONG 2" TO {1 VARiES SHORT SHORT TO LONG SHORT TO LONG SHORT TO LONG
COARSE BUT SOMEWMAT SOFT TO MARSH. GENERALLY HARSH,
HARSH PLIABLE HARSH ALSO SILXY SOFT TO HARSH SOMETIMES SOFT
ERY IEAK: FAIR, LESS THAN VERY WEAK VERY €000 VERY G000. HIGHEST WEAK

CHRYSOTILE

OF ALL VAR:ETI!T

VELY INSOLUALE

FAIRLY RESISTANT TO
ACIDS

FAIRLY RESISTANT TO
ACiDS

SOLUBLE UP TO
APPROXIMATELY 57%

FAIRLY RESISTANT TO
ACIDS

FAIRLY RESiSTANT YO
ACIDS

POOR

FAIR

poog

BesT

FAlR

GENERALLY POOR,
ARE SPINNABLE

SOME
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PHYSICAL PROPERTIES OF ASBESTO3

Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969)
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CHRISOTILE AMOSITE ANTHOPHYLLITE  CAOCIDOLITE IREMOLITE ACTINGLITE
Specific Heat Btu/1b/°F 0.266 0.193 0.210 0.201 0.212 0.217
Tensile Strength lbs/sq in. 80,000 16,000 4,000 & less 100,000 1,000 1,000 & less

100,000 90,000 300,000 8,000
Temp. at Max. Ignition Loss °F 1800 1600 to 1800 1200 1800 —

, 1800

Filtration Properties Slov Past Mediun Past Medium Msdium
Electrio Charge + - - - - -
Fusion Point °F 2770 2550 2675 - 2180 2400 2540
Spinnability " Very good Fair ' Poor  Fair Poor Poor
Resistance to Acids and
Alkalies Poor Good Very good Good Good Fair
Magnetite Content 0-5.2 0 0 3.0-5.9 0 —
Mineral Impurities Present Iron, Chrome, Iron Iron Iron Lime Lime, Iron

Nickel, Lime

" Flexibility High Good Poor Good Poor Poor

Resistance to Heat Good. Brittle Good. Brittle Very good Poor,Fuses Pair to good =—o—

at high temp, at high temp.
Ionizable Salts Mioro-Mhos 1.82 1,34 0.58 0.84 — —
(Relative Eles. Condustance)
Color Green, Gray Yellovish Yellowish Blue White Greenish

to #hite Brown Brown, Some-

times almost
white.

~
o
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COMBUSTION ANALYSIS OF CHRYSOTILE ASBESTOS

Per Cent
Total Ignition Carbon Dioxide Caloulated
Temperature Per Cent Per Cent Per Cent of Loss of in Terms of Percentage of
Sourge of Fiber . Hy __COp Hy0 + COp _Fiber MgCOg CaClg
Arizona 1000 3.37 0.54 3.91 3.87 1,03
. 1800 12,89 1.91 14.80 14.80 1.03 3.11
Australian 1000 1.50 0.66 2.16 2.06 1,26
» 1800 12.48 0.96 13.44 13.33 1.26 0.68
Canadian (A) 1000 5.47 0.85 ‘ 6.32 6.53 1.62
. 1800 14.28 0.97 15.25 15.17 1.62 0.27
Rhodesian 1000 ‘1.82 2.54 4.36 428 . 4.85
" 1800 12,00 2.89 14.89 14.84 4.85 0.79
Canadian (B) 1000 3.75 0.45 4.20 414 0.86
" 1800 13.31 0.48 13.79 13.75 0.86. 0.07
Russian 1000 1.98 0.77 2.75 2.64 1.47
" 1800 11.74 1.06 12,80 12.72 1.47 0.66
|Canadian (€) 1000 2.25 0.47 2.72 2.66 0.90
" 1800 11.93 0.51 12,44 1240 © 090 0.09
Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969) Published by AsbestosClaims.Law
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EFFECT OF TEMPERATURE ON LOSS IN WEIGHT OF ASBESTOS FIBRES

A\ ]

| Loss in Weight
AMOSITE  ANTHOPHYLLITE  CHRYSOTILE  CROCIDOLITE  TREMOLITE

IEMP.F  TIME % 3 % 3 b
400 2 hrs 0.23 0.05 0.30 0.08 0.04

600 " 0.57 0.2 0.85 0.25 0.08

700 " 0.80 0.30 1.78 0.49 0.13

800 " 0.98 0.38 2.17 0.73 0.22
900 " 1.07 0.41 2.83 0.83 0.26
1000 . 1.16 0.4 3.99° 0.86 0.29
1100 n 1.36 0,52 10,38 1.00 0.37
1200 " " 1.39° 0.54 12,75 C O 1.04 0.37
1400 " 1.43 0.54 13.43 1.03 0.47
1500 " - 0.64 - - 0.56
1600 . 1.52 1.12 13.62 0.93* 0.67
1700 " - 1.73 - - - 1.40
1800 " 1.53 2.39 ' 13.77 0.77* 2,18

% Iron changing in weight due to oxidation.

Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969) Published by AsbestosClaims.Law
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TABLE 11
Solubility of Asbestos

Per Cent Loss in Hoight Refluxing Two Hours

HGL ,
Actinolite 20.31
Amosite 12.84
Anthophyllite 2,66
Chrysotile 55.69
Crocidolite 4.38
Tremolite 4.T7

25% Aoid or Caustioc '

a0 ByP,
12,28 20,19
2.63 11.67
0.60 3.16
23.42 55.18
0.91 4.37
1.9 4e99

H80;,  HaGH
20.38 9.2%
11.35 6.97
2.73 l.22
55.75 0.99 |
3.69 1.35
4.58 1.80

Por Cent Loss in Weight - Room Temperature 26°C for 528 Hours

Hcl
Aotinolite 22,55
Amosite 12.00
Anthophyllite 2.1)
Chrysotile 56,00
Crooidolite 3.4
Tremolite 422

25% Aoid or Caustio

CHI0008  E3ROy
12,14 20,10
3.08 11.83
1.04 3.29
24404 56.45
1.02 3.91
1.4 489

Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969)
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HpS0;  BaOH
20.60 9.43
un.n 6.32
2.9 1.7
56.00 1.03
3.48 1.20
beTh 1.65
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EFFECT OF HEAT UPON TENSTLE STRENGTH
OF .

CANADTAN CHRYSOTILE CRUDE

Original Crude -~ No Heat

Heated @ 3 Min, @ 600°F

@ 800°F
@ 1000°F
@ 1200°F

ﬁm Ain.

131,000
120,000
96,000
78,000
42,000

EER CENT OF ORIGINAL
IERSILE STRENGTH
91.6
73.3
59.5
32.0

Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969)
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COMPARISON OF TENSILE STRENGTHS OF
VARIOUS MATERIALS
TYPE OF MATERIAL TENSILE STRENGTH
IN LB./SQ.IN.
L__ 4
INGOT IRON 45,000
B WROUGHT IRON 48,000 ]
CARBON STEEL 155,000
NI -CR STEEL 243,000 |
PIANO STEEL WIRE 300,000 #
COTTON FIBER 73,000 TO 89,000
ROCK WOOL 60,000
GLASS FIBER 100,000 TO 200,000 :
CHRYSOTILE ASBESTOS 80,000 T7TO 100,000
CROCGCIDOLITE ASBESTOS 100,000 TO 300,000.—
AMOSITE ASBESTOS 16,000 TO 90,000 o
_ 4
TREMOL ITE ASBESTOS 1000 TO 8,000
E—
Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969) Published by AsbestosClaims.Law
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COMPARISON OF THE SURFACE  AREA
OF VARIOUS FIBERS
TYPE OF FIBER SURFACE AREA BY N, ADSORPTION
SQCM /(-eam
NYLON 3100
ACETATE RAYON 38 00
COTTON 7200
© sILK 7600
wooL 9600 [
VISCOSE RAYON 9800
ASBESTOS (CHRYSOTILE) 130,000 TO 220,000

Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969)
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COMPARISON OF APPROXIMATE

FIBER DIAMETERS

TYPE OF FIBER DIAMETER FIBRILS IN ONE (1)
FIBRE IN INCHES LINEAR INCH
HUMAN HAIR 00158 630
RAMIE 000985 1015
WOooL 0008 TO 0OIl 910 TO 1250
COTTON 0004 2500
RAYONS 0003 3300
NYLON .00 03 3300
GLASS 00026 3840
ROCK WOOL 000142 TO 000284 3520 TO 7040
000000706
Asassroacnmrsonl LE) 00000118 850,000 TO 1,400,000

Charts on the Chemical Analysis and Physical Properties of Asbestos Fibers (c. 1969)
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MICROGRAPH
OF CHRYSOTILE ASBESTOS

ELECTRON

X 31,000
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PHOTOMICROGRAPHS OF

CHRYSOTILE ASBESTOS
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