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D ZEAL % Rigaku D XFREIHTEF (RINT-2000) THHT L7z, AL — b EOBRE/IL, HZSUB000E A
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sample Thermocouple

Alumina heat insulator
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(2) EFEERBRH X 4H7

YTV TIRA L RO, 1, 3OS RIS, 2-propenoic acid tridecyl ester ([¥ (3) -8).
13-octadecenamide (4 (3) -9). benzyl alcohol (] (3) -10). tetralin([¥ (3) -11).

4-methyl-biphenyl (X (3) -12) RN EGHH L L Thitt S ERZR LS RUIEFRONIST
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DR IZGC-MSHIE 2> S IZ B S e o T2,

[

[¢  2-Propenoic acid, tridecy| ester $§ Acrylic 254 GI6HI002
89 [~ 2-Propenoic acid, pentadecyl ester 3 2- 282 GIgHI02  MISTI1lib
88 [~ Dadecyl acrylate 33 n—Lauryl acrylate 33 240 G15H2802  MIST11slib
87 [~ Dadecyl acrylate 3§ n-Lauryl acrylate 33 240 G1EH2802  NIST11lib
5| 87 [~ Dodecyl acrylate 35 neLauryl acrylate 33 240 G1BH2802  MIST11=lib
6| 87 [T Ethvlene diacrylate $§ 2-Propenaic acid, 1, 170 CEH1004  NIST11lib
8 [ n-Tridecan-1-ol $ n-Tridecanol §§ n-Tri 0 GIEHIEO  HISTIslio
[ ] 8 [ Cyclopentane, I-hexyl-3-methyl- $% 1-He 168 G12HZ1  NIST11lib -
: | 3 &l
=gk
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| | a7 4
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CZZHAIND
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2: 337 : 13-Docozenamide, (Z2)- §§ Erucylamide $$ Erucyl amide $5 (Z)-13-Docosenamide $§ 13-Docosenamide, cis= $§ Armid E 35 cis—13-Docosenamide $% cis—13-Docosenoamide $% Crodamide E $5 Erucar
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J 0. ?5—' I,
S T
0.50—_
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2: 163 : 1,1'-Biphenyl, 4-methyl- $3 Bipheny| 4-methyl- $5 p-Methybipheny| 3 p-Methydipheny| $3 4-Methylbiphenyl $3 4-Methyldipheny| $5 4-Phenyltoluene $5 1-Methy|-4-phenylbenzene §3 FEMA 31
(w10, 0007 Base Peak: 168/ 10,000

j 1.00_ 798
R .
n.754

0.50]

0. 25
63

] 51 a2 134 |
oo dd e bl Lo
5000 750 tod.o - f2s.0 qsd.0  17s.0  200.0  225.0  250.0  eps.0  00.0  925.0  as0.0  #¢s.0 dodo  des.o 4500 47S.0
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BEt Lz, 72, EXRFICE W THE URESRMETITo 7, A 7 2 IETIE800°C D 5 & R
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[Abstract]
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treatment

The rapid transformation technology are needed when huge disaster devastated the
town, especially in countries with adequate asbestos regulation.  In the case of
‘“Tohoku Earthquake’’ on March 2011, fire disaster and Tsunami devastated a great deal
of towns and remained large amount of rubbles. These rubbles include a huge amount of
cement-asbestos slates which were parts of old buildings (For example, the Japanese
government did not limit use of cement - 0.1% asbestos slates by 2006 and these old
building included both airborne asbestos and non-asbestos). To recover these polluted
environments into sustainable society with overcoming their regulations, we needs rapid
transformation of a huge amount of asbestos materials into harmless waste because of
hugeness of asbestos materials from the disaster.

It is well known that asbestos materials transforms into harmless wastes at the
temperature of 1200 °C or higher. The problem to recycle of a great amount of
asbestos-cement materials is that asbestos-cement materials are hard to be heated because
of their low thermal conductivities (Usually, we employs crashing process to heat the
materials with low thermal conductivity. Crashing was not adequate in this case because
the asbestos-cement materials emitted fine asbestos fibers by crashing). To overcome
the problems for rapid recycles of a great amount of these materials, we noticed
microwave heating as a new form of supplying energy instead of heating with fire.
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In this project, we first investigate the temperature dependence of the numbers of
asbestos fibers of cement slates for various microwave treatment time in desktop research.
In this experiment, we estimates internal temperature and decided the conditions of outer
temperature to control the process (see below). Next, using the rubble of the 2011
Tohoku Earthquake, we demonstrate experimentally that the rapid heating and
transformation of ashestos-cement materials into harmless wastes. In this stage, we
employed woody waste as fuels and established the compact system to recycle slates with
asbestos. Finally, the detoxification mechanism of asbestos materials was investigated
through simulations and experiments. The permittivities of pure CaO and Mg3Si4O1,, as
quasi-ashestos materials, were measured using the cavity perturbation method. Optical
microscopic observation revealed that the thickness of chrysotile fibers decreased as a
result of CaO heating. The heating mechanism of asbestos materials has been determined
using CaO phase, and the detoxification mechanism of asbestos materials was discussed
based on the heating mechanism.



