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According to XRD analysis, when sprayed amosite was heated at over 900�C for 3 h, amosite crystal was not

detected in the sample. In contrast, a part of the needlelike amosite grains were not detected in the sprayed amo-

site using a phase-contrast microscope analysis after heating at 500�C for 3 h. Then the color of the needlelike

amosite grains changed to red, because Fe2O3 �hematite� was precipitated at the surface of the amosite grains.

The grindability of the needlelike amosite grains was improved with an increase of the heating temperature.

When the sprayed amosite was heated at 1100�C for 3 h, a fine powder with under aspect ratio of 3 was obtained

after grinding. �Received May 31, 2007; Accepted July 19, 2007�

Key-words : Asbestos, Amosite, Heat treatment, Mechanical grinding, Detoxification technique, Phase-contrast

microscope
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Fig. 1. XRD patterns of sprayed amosite and standard amosite

�JAWE231�.

Fig. 2. SEM photograph of sprayed amosite.

Fig. 3. XRD patterns of sprayed amosite with and without heating

at 500–1400�C for 3 h.
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Fig. 4. SEM photographs of sprayed amosite after heating at 900,

1100, 1300 and 1400�C for 3 h.

Fig. 5. SEM photographs of sprayed amosite with and without heat-

ing at 900, 1000 and 1100�Cfor 3 h after grinding in a mortar �300 s�.

Fig. 6. SEM photographs of the surface of amosite after heating at

1000, 1100 and 1200�C for 3 h.
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Fig. 7. Phase-contrast micrographs of sprayed amosite with �a�

N 25�C
D �1.680, �b� N 25�C

D �1.700.
Fig. 8. Phase-contrast micrographs of sprayed amosite with �a�

N
25�C

D �1.680, �b� N
25�C

D �1.700 after heating at 500�C for 3 h.

Fig. 9. Phase-contrast micrographs of sprayed amosite with �a�

N
25�C

D �1.680, �b� N
25�C

D �1.700 after heating at 700�C for 3 h.

565����� � Journal of the Ceramic Society of Japan 115 [ 9 ] 2007

4\]'IJ�./��1�(�5Ja 38NO���Q�

{4\
�'�ÛÜÝÞa��IJ�)�ÜÝ¸¹�{UD�

¸�(�)./��1�8 3�)²{¾�^&a´µ&¡U

4\]1100·C9»ÓÔ8I\�ê(�5Ja;<��·���

�
�{4��./��1�9 3Zæ(39ÜÝ{4J5�

&¡U4\]^���a×�TU JIS$£�À!>{4\&5

O�]��(�1000Q1200·C9º»I\�ê��;<���j

v8 SEM�I\Õñ8dI\];<����¹º
»¼(

D�\1100·C9»ÓÔI\�ê9a�jv(½\(gjI\

&¡U4���DÕÖ
�{4�1200·C9a'�ÕÖ
¡�

IJ5\]h 3�)�»ÓÔÉõ
�6�(�4J©ÕÖ


Fe2O3TU Fe3O4(Ú>IJ5¾^&
fT�]̂ �^&�)�

h 6(¡U4�»ÓÔÉõ��6&&Q(;<���jv9

�{4\ÕÖa�Fe3O4&¤OU4\]^� Fe3O4ÕÖ�gj

���'�¡�(�);<���ÕÖa�¾u(¿¾D�&¡

U4�;<���a�)��D��(39ÜÝ{4\&¤OU

4\]


�
 ��� !"#$%&'()*+�

�,a�Zº»�ùYúo.ÑÒµ1��������z

{9¬�]�-����.a�500·C���700·C9 3¸¹º»

ÓÔI\ùYúo.ÑÒµ18�������I\Õñ9¬

�]Zº»��ê9a�N
25�C

D )1.680�%&9f���I\V

W(a*�(�N
25�C

D )1.700�%&9f���I\VW(a+

�(,�IJ�)�^�f����Ø8Q�J.ÑÒµ1&Ê

7{4\]h 8(d{4\500·C9º»I\ùYúo.ÑÒµ

1�VW�.ÑÒµ1FP�f���8d��Q�{4\


�N
25�C

D )1.700�%&(%ÀI\VW�+�9aD¾ÁÂ�

�Ã��(,�I\;<���
&^|E^|�{4\]

h 9(d{4\700·C�VW(a�G&©E���
.ÑÒµ

1FP�f����F( N
25�C

D )1.700�VW�+�8d{D¾

D�\]ITI�^4U�;<���a�h 3� XRDfgÕ

ñ�).ÑÒµ1&¡U4\]^��6(º».ÑÒµ1
F

P�f���8d{D¾D�\rÄ&IJa�º»(�).Ñ



566566 ��	
��������

Òµ1��jv(½\DÅ
gjI�.ÑÒµ1��jv9

�'�(
Ú>I\^&
¤OU4�]º»(�)jv(g

jI\Åa�h 3�ÕñTUº»ç��ê (ij{4��6

(D�\^&�����ê
����¾Ú>I\^&TU

Fe2O3&Æ7{4\]^� Fe2O3�gj(�)�.ÑÒµ1�

�jv9�'�(
Ú>I�Ê7¦(%ÀI\%&�'�(&

�¹(�
�ÏJFP�,��f����ÇÈ8d{D¾D�

\&¤OU4�]^4aÎÏÂÃ�°±��ÄÅÆÇµ18º

»ÓÔI\VW(QG3Î�Õñ
ÉU4\2�]���Õñ

TU���ID5�YuÈÉ9º»{4\ÂÃ�°±�./0

/1�VW�������9���8´µ(�\q(a�.

/0/1;<���jv(gj� Fe2O3Å8ÊUT�¤�(

�)�ü�^&
¬¥&¤OU4�]

/� 0  1

XRDfgÕñTU�ùYúo.ÑÒµ18º»I\VW�

900·C9 3¸¹º»I\�êTUa.ÑÒµ1ÕÖa��I\]

������8¦5\f����(����9a�500·C�È

É9º»I\.ÑÒµ1;<��� (aij{4D¾D��

�
�Ï�q\]700·C�VW(a�G&©E���
.ÑÒ

µ19¬�&Ê79YD¾D�\]º»{4\ÂÃ�°±./

0/1��ajv( Fe2O3&¡U4��>�±�gjè
�

Ï�������8¦5\f����(�)��
jËD¾D

��9ÌÍ
¬¥9¬�]ÛÜÝÞ(�5Ja�ÎÏÂÃ�°

±��ÄÅÆÇµ1&Î(Zº»�.ÑÒµ1;<���Q

²{¾ÜÝ{4���8dI\
�ÜÝÓÔ�¡9���./

��1�8 3�)²{¾�^&aÎI5]º»{4\VW(

aÛÜÝÞa��I�1100·C9º»{4\VW(�£�;<

��a�./��1�9 3Zæ���(39�Yu»¼(ÜÝ

9Y\]

References

1� S. Hashimoto, A. Okuda, A. Kambayashi, H. Awaji and K.

Fukuda, J. Ceram. Soc. Japan, 114, 716–718 �2006� �in

Japanese�.

2� S. Hashimoto, A. Okuda, A. Kambayashi, S. Honda, H. Awaji

and K. Fukuda, J. Ceram. Soc. Japan, 114, 1150–1154 �2006�

�in Japanese�.

3� S. Hashimoto, and A. Yamaguchi, J. Ceram. Soc. Japan, 113,

312–316 �2005� �in Japanese�.

4� S. Hashimoto and A. Yamaguchi, J. Ceram. Soc. Japan, 113,

804–807 �2005� �in Japanese�.

5� S. Hashimoto, H. Takeda, A. Okuda, A. Kambayashi, S.

Honda, H. Awaji and K. Fukuda, J. Ceram. Soc. Japan, 115,

290–293 �2007� �in Japanese�.

6� R. W. Winson,�Asbestos,�4th ed., Ed. by S. J. Lefond,

Industrial Minerals and Rocks �1975� pp. 384–385.


