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Roles of Thermal Analysis in Asbestos Problem

Akira Kishi

(Received February 8, 2007; Accepted March 9, 2007)

This report describes thermal decomposition behavior of asbestos including chrysotile
analyzed by using TG-DTA and other analytical instruments. Heating process at least at 1100 C
is required in order to dissolve asbestos into harmless minerals. Heating treatment of asbestos
at 700 C mixed with chlorofluorocarbon waste is proposed as a new low temperature treatment
of asbestos to make products harmless. Thermal analysis will be playing more important role

in the development of methods to render asbestos harmless.
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Table 1 Asbestos and their structural formula.

Group Asbestos name Mineral name Ideal structural formula Other ingredients
Serpentine group Chrysotile Chrysotile Mg;Si,05(OH)4 FeO, Fe 03 0.1-11 %
(AT (70514, FH#HR) CVONEEPD)
A mphibole group Crocidolite Riebeckite Nax(Fe2 +>Mg)sFes? * Sis02(0H), K,O
(FPIATER) (7ay P74 b, HH) () =~ 7 DIH)

Amosite Grunerite (Mg < Fe27%)7Si502:(0H)» ALOs3 2-9 %

(7E=FA N, L)

(7)) 2 2PIF)

Anthophyllite
(7¥v 7474 b, HHH)

Anthophyllite
(T7¥v74741)

(Mg > Fe? %)7815022(0OH),

Tremolite Tremolite Cay(Mg > Fe?+)5Sig02,(OH), AlLO;3 1-4 %
(FLEIA L, EANGH) | (FLETAD) Na:0, K.0
Actinolite Actinolite Ca(Mg < Fe2*)sSig02(OH), AlLO3

(T 5774 , Bieai) | (T7F/741)
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Fig.1 TG-DTA curve of Chrysotile with a heating rate of 20 K min ! under air flow.
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Fig.2 TG-DTA curves of Tremolite and Crocidolite with a heating rate of 20 K min —! under air flow.
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Fig.3 TG-DTA curves of Serpentine with different heating conditions. SCTG: Sample Controlled Thermo-gravimetry.
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Fig.4 Peak deconvolution of DTG curve of Serpentine

with a heating rate of 20K min —! under air flow.

Calculated Chrysotile content is 47.4 %.
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Fig.5 TG-DTA curve of Australian talc with a heating rate of 20 K min ! under air flow. This

talc contains 0.5

wt% chrysotile, but it is difficult to calculate chrysotile content from the chart.
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