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PHYSICAL PROPERTIES OF ASBESTOS FIBERS
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PROPERTIES OF ASBESTOS FIBRES
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Physical Properties of Asbestos

Chrysotile Amosite AXTIIOPHYLLITE Crocidolite
%

T remoliti' Actinolite

Specific heat B .t.u./!b./“F........ 0.266 0.193 0.210 0.201 0.212 0.217
Tensile strength, Ib./sq. in........ 80.000 16,000 4,000 & less 100,000 J-.000 1,000 & less

100,000 90,000 300,000 8,000
Temp, at max. ignition

loss. ° r ...................................... l.SOO 1.600 to 1,800 1.800 1.200 1,800 —
Filtration properties................... Slow Fast Medium ■Fast Medium Medium
Electric charge........................ Pos. Meg. Meg. Meg. Meg. Meg.
Fusion point. °F.......................... 2.770 2.550 2,675 2,130 2.100 2.540
Spinr.abilily................................ Very good Fair Poor Fair Poor Poor
Resistance to acids & alkalies Poor Good Very good Good Good Fair

0-5.2 0 0 3.0-5.9 r. __ _
Mineral impurities present....... Iron, chrome. Iron • Iron Iron Lime ‘ Lime, iron

nickel, lime
High Good Poor Good Poor Poor

Resistance to heat...................... Good. Brittle Good. Brittle Very good Poor, fuses Fair to good
at high temp. a t high temp. ■

Ionizable salts, micro-mhos. . . . 1.82 1.34 0.58 0.84
(Relative elec, conductance)

Colour.......................................... Green, grey Yellowish- Yellowish- Blue White Greenish
to whi te brown brown. Some-* times almost. • .

• white
. . .  -*

Comparison of Approximate Fibre Diameters

T ype ok F ibre
| • F ibre Diameter 

in Inches
!

F ibrils in One ■ 
Linear Inch

Human hair..................... ' . 0.C0158 630
i-rie r? : • 0.0CCS85 1,015

■ , > o o l . ‘■..V.A .H fr ... 0.CC08 to 0.0011 900 to 1,250

Cotton............................. 1. 0.C004 2.5C0

Ravons. ........................... 0.0003 3.300

Xylon................................ 0.0003 3,300 . ;■ -

Glass........... ..................... 0.CC025 3,840

Rock weel.................... 0.000142 to 0.0002S4 3,520 to 7,040

Asbestes iC H rysotikrt.. O.C0CCO07C6 to
0.00000118

850,000 to
1,400,000

Comparison, of Tensile 
Strengths of Various 

Materials
! T ensile 

Type of Material Strength 
(L'o./Sq. In.)

I
Ingot iron................. ;

i
Wroughtiron............ !

Carbon steel..............i

Ni-Cr steel................ j
i

Piano steel wire..

Cotton fibre.__

Rockwool...........

Glass fibre................. : 100.000 to200.000

Chrysotile asbestos oO.COOto 100,000 

Crocidolite asbestos.: 100,000 to 300,000

45.000

43.000

155.000

243.000

300.000

73,000 to 89,000 

00,000

Comparison of Surface Area 
of Various Fibres

3
T ra s  ok  F iü h r

S ;:r :-'ack  A r e a  
b y  X -

Adsoriuion 
iSq. Cm./Gram)

Nylon......................... : .3,100

Accìstcrsyo.'i........... i 3.800

Cotton........................Í 7.200

!
Wool...........................j 9.600

Viscose ravon............ J' 9.EC0

Asbestos (Chrysotile) >
I

130,000 to 220,000

T ump. °F.

400 
600 
7(i0 
800 
900 

1.000 
u n a

w m

1.300

Effect of Temperature on Loss in Weight of Asbestos
Fibres

T íme

2 hr

Amosite 
. %

0.23
0.57
0.80
0.98
1.07
1.16
1.36
1.39
1.43

1.52

1.53

Loss in Weight

ÂNTHOPI1YLLITE Chrysotile
%

0.05
0.24
0.30
0.38
0.11
0.44
0.52
0.54
0.54
0.64
1.12
1.73
2.39

0.30
0.85
1.73
2.17
2.83
3.99

10.2«
12.75
13.43

13.62

13.77

‘ Iron changing jn weight due to oxidation. MARDEP000456
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T able III.—SoLUmun of Asbestos

Per Cent Loss in Weight, Re-fluxing Two Hours 
25% Acid or Caustic

HC1 Cl I:,COOII H:,PO, HjSOi NnOH

Actinolite.................... 20.31 12.28 20.19 20.38 9.25
Amosite....................... 12.84 2.63 11.67 11.35 6.97
Anthophyllite............. 2.66 0.60 3.16 2.73 1.22
Chrysotile................... 55.69 23.42 55.18 55.75 0.99
Crocidolite.................. 4.38 0.91 4.37 3.69 1.35
Tremolite..................... 4.77 1.99 4.99 4.58 1.80

Per Cent Loss in Weight, Room Temperature 26°C. for 528 Hours 
. 25% Acid or Caustic

HC1 CH3COOH HjPCb H3SO< NaOH

Actinolite. .................. 22.55 12.14 20.10 " 20.60 9.43
Amosite....................... 12.00 3.08 11.83 11.71 6.82
Anthophylite............ 2.13 1.04 3.29 2.90 1.77 '
Chrysotile................... 56.00 24.04 56.45 56.00 1.03
Crocidolite : ................ 3.14 1.02 3.91 3.48 1.20
Tremolite.................... 4.22 1.41 4.89 4.74 1.65

For the caustic solubility tests, 
solid pellets of sodium hydroxide 
were dissolved in distilled w ater to 
obtain a 25 per cent solution, by 
weight.

Each- fibre sample, consisting of 
10 gram s, was accurately weighed 
nnd placed in a flask containing 300 
c.c. of the 25 per cent acid or caus­
tic solution.

Tw o sets of tests were conducted, 
one at room tem perature (20°C .) 
for indefinite periods, the o ther at 
boiling tem perature in a reflux con­
denser for two hours. A t the end of 
each test, the fibres were removed 
from the solutions, washed free from 
acids or caustic, dried, and weighed.

T able I I I  shows the solubilities 
o f these p articu la r asbestos fibres 
in the fpur acids used and in caus­
tic soda.

T h e  action of boiling acids on 
asbestos fibres is severe, w ith chry- 
sotilc the most soluble. Acetic acid 
was not so effective as the m ineral 
acids in dissolving chrysntile, and 
caustic had even less action on this 
m ineral. .

A fter chrysotilc fibres had lost 
55 per cen t of the ir weight, exam­
ination showed the fibre structu re  
to  be alm ost all silica, b rittle , and 
very fragile.

T he high solubility values for ac- 
tinolite a re , it is believed, due to 
the presence of soluble m inerals as 
im purities in the commercial product 
used by industry .

A nthophvllite seemed to resist 
acid action better than any other 
variety  with . crocidolite second 
b est, trem olite th ird , and am osite 
fourth.

A ll these solubilities would vary  
depending upon the source of the 
fibre and w hether the sam ples rep ­
resented pieces of ‘crudes’, o r milled 
fibres as purchased on the m arket.

T h e  action of acids and caustic

a t  room tem perature is slower than 
a t boiling tem peratures but if  the 
fibres arc kept immersed in the solv­
ent for a sufficient length of time, 
the solubilities finally reach the 
values obtained at boiling tem pera­
tures.

T he tests a t room tem perature 
were conducted for periods of 21 
hours, 192 hours, 360 hours, and 
528 hours. A fter each time period, 
the fibres were removed, washed, 
and weighed, and the solubility cal­
culated. T he fibres were then re­
placed in fresh solutions of acid or 
caustic to begin the next cycle.

F or convenience, only the solubil­
ity  data for 528 hours are given in 
T able I I I  since at this point most 
of the fibres apparently  reached 
the ir maximum solubility, and this 
was approxim ately equal to the sol­
ubility a f te r  a two-hour treatm ent 
in boiling acids or caustic.

Such inform ation is invaluable to 
a m anufacturer desiring to produce 
an asbestos product which will be 
exposed to conditions sim ilar to 
those in the tests. The most resist­
an t fibre, if available in commercial 
quantities, naturally  will be select­
ed for the product.

E fff.ct of H eat on Asbestos

Since asbestos fibres frequently 
are exposed to elevated tem pera­
tures, it is necessary to determine 
which fibre most satisfactorily  
meets the demands.

W ith this in mind, the same fibres 
as used in the solubility tests were 
subjected to two hours' exposure at 
tem peratures varying from 400°F. 
to 1,800°F., and the weight loss 
measured. The samples, a fte r  d ry­
ing to eliminate surface moisture, 
were Weighed, placed in a muffle

T able IV.— Effect of Temperature on Loss in Weight of Asbestos F ibres

Temp. °F. T ime
• Loss in Weight

Amosite
%

Anthophyllite
%

Chrysotile
%

Crocidolite
%

T remolite
%

400 2 hr. 0.23 0.05 0.30 0.08 0.04600 0.57 0.24 0.85 0.25 0.08
700 0.80 0.30 1.78 0.49 0.13800 0.98 ' 0.38 2.17 0.73 0.22
900 ** 1.07 0.41 2.83 0.83 0.26

1.000 1.16 0.44 3.99 0.86 0.291.100 1.36 0.52 10.38 LOO 0.371,200 1.39 0.54 12.75 1.04 0.37
1,400 1.43 0.54 13.43 1.03 0.47
1,500
1,600 »* 1.52

0.64
.1.12 13.62 0.93*

0.56 
. 0.67

1.700
1,800 »» 1.53

1.73
2.39 13.77 0.77* m

1.40
RDEP0llfcl%7

^Tron changing in weight due to oxidation.


