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Occurrence types and mineralogical characteristics of asbestosfor the Kwangcheon area, Chungnam

Suckiwan Song + ung Hwen Hwang' + Byum Goo Hwang + Hyunwook Kirri'

Dept. of Environmental Health, Joongbu University, Dept. of Preventive Medicine,
!Call. of Med., The Catholic University of Korea, ?Korea Testing & Research Institute

This study is to characterize the occurrence types and
minerdogica characterigtics of asbestos for the Kwangcheon
areas, Chungnam. The mine areas had been exploited as
ashestos minesfor severd decades Snce 1930. Hogt rocks of the
ashestos are serpentinites and dtered rocks of the ultramafic
rocks.

Representative samples of the host rocks and minerds were
sampled and were examined with microscopes. To confirm for
the existences and compositions of the ashestos, the rock
sampleswere andysed with EPMA, XRD and EDS.

Chrysotile, tremolite and actinolite were found as asbestos
and non-ashestos forms in these areas. Chrysotiles, as non-
ashestos forms, occur in the host rocks with mesh and hourglass
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textures. They, as asbestos forms, are mainly found asthe veins.
The tremolite and actinolite, as asbestos types, occur as
dteration products of the dlivine and pyroxene within the host
rocks. They, as ashestos types, are aso found following the
cracksand fractures.

Overdl results suggest that three types of the asbestos are
found in the Kwangcheon and Kaewol mine aress. Based onthe
occurrence types for the asbestos, additiond studies are required
for the ashestosin thetop soil and ar.

KeyWords:  Kwangcheon, asbestos, chrysotile, tremolite,
actindlite
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Fig. 1. Photographs of the mine areas(upper) and outcrops(lower) for the serpentinites, Chungnam. A, C)
Kaewol and B, D) for Kwangcheon areas.
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Fig. 2. Photomicrographies for the serpentinites. A, B), C) Kaewol and D) for Kwangcheon areas.
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Table 1. Morphologies of minerals from Kwangcheon and Kaewol mines analysed by PLM

Aregming) Type Crysd hebit Shae Color Detected
CcT Mesh Texture, Hourglass Texture, Rilbbon Texture wavy magenta, biue *
KC TL/AL Adcula* draght,cuve  orange biue *
VL Play(T), Adcular(*) t T * T
Mesh Texture, Hourglass Texture, .
1 Ribbon Texture* wary Megerta biue
KW CcT Adala* draght,cuve  orange biue *
cT Paty( ) t t ot

KC:Kwangchun, KW:Kaewol
CT:Chrysotile, TL/AL:Tremolite/Actinolite, VL:Vermiculite
*: aspestos form 1 Non asbestos form

Fig. 3. Photomicrography and PLM for the serpentinites. A, C) Kaewol and B, D) for Kwangcheon areas.
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Table 2. Elemental contents of amphibole(A) and serpentine(B) from Kwangcheon and Kaewol mines

analysed by EPMA (Unit:Wt%)

A) KC1 KC2 KC3 KC4 KW1 KW2 KW3
SO 5706 5714 56.53 56.59 58.06 5318 50.66
TiO: 000 000 000 0.00 020 020 032
AlOs 017 063 080 095 391 391 6.76
FeO 383 245 221 305 347 347 383
MnO 027 000 000 000 008 0.08 033
MgO 2110 2364 2331 N ) 2195 219% 2030
0 0) 1307 1210 1249 1228 1193 1193 1283
NaO 000 024 033 028 0.74 0.74 11
K0 000 014 0.00 0.00 013 013 034
CrOs 000 000 000 056 0.76 0.76 103
Totd %49 %4 B67 %646 %34 %4 9717

B) KC5 KC6 KC7 KC8 KC9 KW4 KW5
SG 4034 4246 4369 4415 4346 4274 0.3
TiO: 000 012 005 0.10 000 003 000
AlOs 000 0.27 0.27 029 069 040 027
FeO 306 216 119 119 150 356 319
MnO 000 04 021 005 009 052 024
MgO 38638 3801 3826 37.27 3B23 3643 3865
0 0) 000 000 007 000 000 005 013
NaO 000 0.06 009 0.18 004 001 001
K0 000 000 000 0.07 o 0.00 0.00
CrOs 000 0.16 000 107! 021 0.06 000
NiO 000 051 025 0.07 003 002 o
Totd 8208 8379 84.08 8341 84.29 8356 8L89




Compositions of the Ca-amphiboles
{Ca+N a}B>1.34 and NaB <0.67
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Fig. 4 . Compositions of the Ca-amphiboles for the
serpentinites from the Kaewol and Kwangcheon
areas, western part of Chungnam. A)for Tremolitic
hornblende, B)for Actinolitic homblende, C)for
Ferro-actinolitic hornblende, D)for Tschermakitic
hornblende and E) for Ferrotschermakitic
hornblende.
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Table 3. SRM principal lattice spacing of NIST.
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Table 4. XRD and FESEM/EDS analyses of minerals from Kwangcheon and Kaewol mines.

. FESEM/EDX
Area(ming)
CT VL CT TL/AL VL
KC * § * * §
KW * T * * T
KC:Kwangcheon, KW:Kaewol
CT:Chrysotile, TL/AL:Tremolite/Actinolite, VL:Vermiculite
*: asbestos form 1 : Non asbestos form
§ Tremolite and Actinolite in Vermiculite
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Fig.5. Tremolite of Kaewol mine analysed by XRD.
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Fig.6 . Chrysotile of Kwangcheon mine analysed by XRD.
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Table 5. Asbestos types outcrops found from Kwangcheon and Kaewol mines.
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Areg(ming) Type Ven Crac Fradure Color
CcT * T T green, white
KC TLAL 1 * * green, brown,
gray, white
VL T T * gray, black
CT * T T green, white
KW TL/AL + x * green, brq/vn,
gray, white
VL T T * gray, black
KC:Kwangcheon, KW:Kaewol
CT:Chrysotile, TL/AL:Tremolite/Actinolite, VL:Vermiculite
*: ashestos form T : Non asbestos form
Table 6. Analytical results of the host rocks from Kwangcheon and Kaewol mines.
Ming(Ar
Sanpleno. e
KC KW
2 CT CT, TR/IAL
3 CT CT
4 TL/AL CT
5 TL/AL CT, TRIAL
6 § T

KC : Kwangcheon, KW : Kaewol

CT:Chrysotile, TL/AL:Tremolite/Actinolite, VL:Vermiculite
T : Non asbestos form

§: Tremolite and Actinolite in Vermiculite
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