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Chrysotile Crocidolite Amosite Cement
Molecular Formula Mgg(Si40,10)(OH)g Na,FesSig0,,(0OH), (Fe'Mg);Sig0,,(0OH), -
Si 17.3-20.5 22.9-24.38 22.9-24.38 9.7
Al =0.40 - 0.53-24 3.0
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Ca - 46.0
Fe 0.07-7.7 21.0-28.0 23.8 -30.8 3.0
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Building materials containing asbestos

| < grind to powder
0.2 g powder

|« 20% formic acid 5 mL
Warm at 40°C, 30 min.

1
Centrifuge 2500 rpm, 5 min.

1
Discard supernatant

| < Distilled water 5 mL
Centrifuge 2500 rpm, 5 min.

1
Discard supernatant

| < 20% acetic acid 5mL
Warm at 40°C, 30 min.

1
Centrifuge 2500 rpm, 5 min.

l
Discard supernatant

| < Distilled water 5 mL
Centrifuge 2500 rpm, 5 min.

l
Discard supernatant

|« Hydrofluoric acid 2 mL
Warm at 60°C, 30 min.

1
Dry at 140C

|« Hydrochloric acid 2 mL
Ultrasonication, 5 min.

1
Warm at 60°C, 30 min.

l
Dry at 140C

| < 10mM Nitric acid
Ultrasonication, 5 min.

1

Analyze the metal content

Fig.1 Flow of Asbestos Measurement

Procedure
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Standard Solution

Colum : IC-Pak
Mg(Area:1100)

1 Na(Area:340)
T e Ca(Area:680)
Chrysotile Extract
1 Colum : IC-Pak g(Area:3600)

g

§.5.8.5.%

Standard Solution

-] Na(Area:470) Colum : TSKgel
Mg(Area:1200)

Ca(Area:650)

Chrysotile Extract

,,,,,, 4 Mg(Area:3200)

Colum : TSKgel

'mr"‘“.m‘“‘.‘m““n‘m“"u.m““‘“‘“‘“"““““““““““““

Fig.2 Chromatogram of Standard Solution and Chrysotile Extract with Nitric Acid
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Fig. 3 Calibration Curve of Ion Chromatography
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Fig.4  Calibration Curve of Iron Standard Solution
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20% Formic Acid (40°C)

100
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Elution Rate (%)

Time (hour)

20% Acetic Acid (40°C)
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Fig. 5 Elution Rate of Mg, Ca and Fe from Cement to
Formic Acid and Acetic Acid
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Fig. 6 Elution Rate of Mg frbm Chrysotile, Fe from
Crocidolite And Amosite to Formic Acid and
Acetic Acid

—M— Chrysotile/Mg
- -X-- Amosite/Fe

—O—— Crocidolite/Fe

Table 2  Elution Rate (%) of Magnesium from Chrysotile and Iron from Crocidolite

HF HCl HNO; HCl:HNO;=3:1
Mg from Chrysotile 0.81 78.5 31.1 46.8
Fe from Crocidolite 35.6 5.0 <0.001 24
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Table 3  Elution Rate (%) of Magnesium and Iron from Chrysotile

Elution Procedure of Chrisotile with Inorganic Acids

Elution Rate (%)

Mg Fe
1. Chrysotile + HF + HCl — 60°C,30min — dry 4.6 38.2
2. Chrysotile + HF — 60°C, 30min — +HCl — 60°C, 30min — dry 8.1 76.5
3. Chrysotile + HF — 60°C, 30min — +HCl — dry 5.9 353
4. Chrysotile + HF — 60°C, 30min — dry — +HCI — 60°C, 30min — dry 98.1 91.2
5. Chrysotile + HF — dry — +HCI — 60°C, 30min — dry 98.4 85.3
6. Chrysotile + HF — dry — +HCl — dry 83.3 86.8
7. Chrysotile + HCI — 60°C, 30min — +HF — 60°C, 30min — dry 4.0 75.0
8. Chrysotile + HCl — 60°C, 30min — +HF — dry 3.7 66.2
9. Chrysotile + HCI — 60°C, 30min — dry — +HF — 60°C,30min — dry 10.6 39.7
10. Chrysotile + HCl — dry — +HF — 60°C, 30min — dry 15.5 294
11. Chrysotile + HC1 — dry — +HF — dry 13.4 36.8

Mg (mg/g)

0 5 10 15
Chrysotile Content (%)

40
Amosite
2 _

30 R?=0.9961 _"
/g /.//A
\5 20 Crocidolite
w R? = 0.9988

10

0
0 5 10 15

Crocidolite, Amosite Content (%)

Fig. 7 Calibration Curves of Asbestos Concentration
in standard cement
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Table4  Metal Concentration (Ratio of Metal Concentration*) of Building Materials Containing
Asbestos after Cement was Removed (mg/g)

Slate A Slate B Asbestos Board
Na <0.01 <0.01 <0.01

(<0.001) (<0.001) (<0.001)
Mg 16.3%+1.2 152%1.6 6.01+0.61

ey 1) (0.16)

Fe 0.92%0.12 1.4%0.19 37.5£5.6

(0.056) (0.092) @Y

* : The ratio of metal concentration was calculated as, each metal concentration / the highest

metal concentration

Table 5 Ratio of Metal Concentration* of Asbestos Calculated from Table 1
Chrysotile Crocidolite Amosite
Na <0.001 0.1-0.3 <0.001
Mg 1 <0.001 - 0.09 0.02-0.2
Fe 0.003-0.3 1 1

* : The ratio of metal concentration was calculated as, each metal concentration / the highest

metal concentration
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Asbestos Separation and Content Measurement in Building Materials on the Basis of Metal Analysis
Ikue SAITO", Masayuki KURITA" and Akio OGATA"

Efficient asbestos separation from building materials and asbestos content (%) measurements based on metal analysis were
developed. When formic acid and acetic acid were used for pre-treatment of building materials, more than 99% of cement
was removed from the samples. The separated asbestos was then treated with hydrofluoric acid and hydrochloric acid to
dissolve metals. Metals such as sodium and magnesium were analyzed by ion chromatography, whereas iron was analyzed
using the o-phenanthroline method. On the basis of the ratio of the sodium, magnesium, and iron concentrations, the type of
asbestos in the sample could be identified. The detection limits for asbestos content in building materials were 0.05% for
chrysotile on the basis of magnesium, and 0.25% for crocidolite and amosite on the basis of iron. When three types of
building material were analyzed on the basis of metal weight using the developed method, the types of asbestos detected and

their content (%) were similar to the results obtained X-ray diffraction analysis.

Keywords: building material, asbestos, chrysotile, crocidolite, amosite, ion chromatography, magnesium, iron, sodium
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