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Identification of Asbestos by X-Ray Diffraction

and Infrared Spectroscopic Method

Kiyoaki Tatsuka
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Fig. 1 X-Ray Diffraction Patterns of Chrysotile
Asbestos
(a) Sample No.9  (d)Sample No.10
(b) Sample No.6 (e)Sample No.12
(c) Sample No.5
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Fig.2

X-Ray Diffraction Patterus of Acid Treated

Chrysotile Asbestos

(@) No. 9 Sample. 25% Hcl treated(100cps)

(b) No.10 Sample. 25% CHsCOOH treated
(200cps)

(c) No0.10 Sample.0.05N Hcl tveated(400cps)
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Fig.3

X-Ray Diffraction Patterns of Heat
Treated Chrysolile Asbestos(Sample No.9)
(@ 700C 1 min

(b) 730~760°C  20min

(c) 1040~1070°C 2 hours
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Fig.5 X-Ray diffraction Patterns of Auphyb-
ole Group
(a) Anthophylite(Samyle No.20)
(b) Tremolite  (Sample No.21, 22)
(c) Actinolite  (Sample No.23)
(d) Griinerite (Mountain Cork) (Sample No.25)
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Fig.6 X-Ray diffraction Patterns of Mountain

Leather (S - Korea Origin)

(a) Sample NO.26

(b) Sample No.29

(c) Sample No.31

20(Cu—Ka)
et —7
(al |
| | {

A A, -

I — |

— i3

Fig.7 X-Ra diffraction Patterns of Heat
Treated Mountain Leather
(@) Sample No.26  580~620°C 1 hour
(b) Sample No.26  860~900°C 1 hour
(c) Sample No.31  580~620°C 1 hour
(b) Sample No.31 860~900°C 1 hour
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Fig.8 Infrared Spectra of Chrysotiles and
Kaolinite(KBr Wafer)
(@) Sample No. 9
(b) Sample No.10
(c) Kaolinite(U.S.A. Origin)

IVETRT, X KREHT T 6.22A IS D - 7-No5 KN
No6 FEHZ 880 cm 2 IZHHV IR AS, # LT 1420 cmt
MLz 7 v — RZRRINN A D DY, DD H DI
DN HE O TrbEINo9 & IHIFR A~ bv



#H X

Zacd, 2880 cmt & 1420 cmt MY 0.05 HiE
EFREECIER L, X BRERTORER & b—59 5, iRA
H> 900~1200 cm~t DWRIL I IRHEITI T2 DRIEIZHIH
Hik 2,

DB AL Tl 42 < 222 b LASZE(E L (Fig.9)

™ —
T !
“I'.-.! I.-'\-r LY x"'. ..I.-'l ".\_.'_
| L
| | 4
-!:ﬁu -"'?I.__ T T ""'-uh .'I -
] [ ! A oW IIﬂH "
T L b
= Iu' X | l
Ny

Wave Number cm ™t

Infrared Spectra of Acid Treated Chrysotile
Asbesto (Sample No.9)

(KBr Wafer)
(@) 25% HCI
(b) 25% CHsCOOH
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Fig.10 mfrared Spectra of Heat Treated
Chrysotile(Sample No.9)(KBr Wafer)
Wafer)
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(b) 730~760°C 20mim
(c) 1040-1070°C  2hours

29

X MRIEr 36 L OFRIMRI N 2~ b T & % AR O8]

DENT LD AT PAOZAES X EIEOZ L
ENRFGULLTHY, ZOBATEREDHIIZDD D,

WHERD & DD 2~ B L% Figdl 12, FOMDE
D% Fig.12 2779, No.17amosite & No.18Crocidolite ¢

I8N0 B) I8 D30
Infrared Spectra of Amphybole Group
Asbestos(KBr Wafer)
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(c)Sample No.19 Anthophylite
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Fig.12 Infrared Spectra of Amphybole Group
(KBr Wafer)
(a)Anthophylite

(b)Tremolite

(c)Actinolite
(d)Grunelite
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Fig.14 Infrared Spectra of Heat Tveated Mountain
Leathers
(@) No.26 Sample, 580~620°C 1 hour
(b) No.26 Sample, 860~900°C 1 hour
(c) No.31 Sample, 580~620°C 1 hour
(d) No.31 Sample, 860~900°C 1 hour
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Identification of Ashestos by X-Ray Diffraction and
Infrared Spectroscopic Method
Kiyoaki TATSUKA
OSAKA Customs Laboratory
1—4—20 Minatoku, Osaka City
The X-ray diffraction patterns and infrared

spectra of 35 specimens of asbestos and allied
minerals were examined. The typical chrysotile
asbestos show the strong X-ray diffractions at
7.36A and 3.66A.But, some chrysotile asbestos in
commerce give the additional strong diffraction
at 3.05A, 4.79A and 6.22A, which disappear by
0.05N-Hcl
possibilities that these diffractions arise from

treatment. So there are some
other minerals contaminated with chrysotile at
the mining processes. All amphybole group
minerals except the anthophylite asbestos give
the strong diffractions at about 8.3A and 3.1A,
but anthophylite asbesto show the diffractions at
9.4A and 3.1A.

Asbestos of each group show the characteristic
infrared absorption spectra between 650~1200 cm !
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region which are assigned to SiO: lattice vibrations.
The mountain leathers of South Korea origin are
identified three type minerals. which are sepiolite,
anthophylile and inidentifiable mineral. From these
experimental data, we reached conclusion that
asbestos can be idenlified by these described
techniques.
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