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Aimed on the realization of a resources-material recycling society
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We are developing and designing new chemical processes to convert polymeric wastes such as plastics and wood biomass into chemical

feedstocks. For the purpose of this, pyrolysis mechanism of these polymeric materials, catalytic reaction, and dechlorination of chlorine-

containing plastics have been widely investigated.

In addition, we are developing new environmental conservation and purification technologies aimed to reducing inorganic and organic

burdened environmental substances in aqueous solution. For example, we are working on chemically modifying an inorganic compound

having a layered structure to make it functional, and applying it to removing trace amounts of heavy metals and harmful organic matter in

waste water. Material recovered from wastewater is oriented toward recycling as valuable material.
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Fig.1 Benzene recovery process from PET in the presence of CaO

HEDBEEBERF Ulc, FREEE 10 °C/min TEREMS 650 °C
FTERADBRBREZT>LER. LIRZILITY (LG) ZYALD
PE HSRERYMNSKRTI NI ESIERE. RELTDILICLBE
DFEEYNDIBERIGOIMFEIAER S NI (Fig. 2)o Ffew Fr—
R DIRICER T BKRTI NI %ZE PE RERERYZ I HILNZIFE
3TEILEBELERIGNER S NI, 2D ELD, BRMDBERME
TRKRZFIVNINOBRZNELGIHEERATHEDEEZ5N 2,

3. ¥7057F AN VES Zn-Al REREKELY
Ic &3 Ni** OIRE

oA VR ReE R DBIREKE(LY (LDH)(Fig.3(a)) T, $AFZER
#BIZV7O07FAKNJY (CD)(Fig.3(b)) A >»F—hHL—MUTHE
5N 3EEEIG. CD AROEERELZ R ITIRERELTHEFS
N3, AARTIE. DILRFIAFILEYIOF7FI MY (CMCD)
B | DH(Fig.3(c)) Z2&m L. 2hERAW Ni* IREERZITSZET.
EBAAVIRERIELTDISAZRE Uice CMCD 2! Zn-Al LDH Z
1 mM NP SEIRICIE A UTZBE. 24 BB ORERIF 89% ITE LT,
FREEREN Langmuir RIC—HT 7). LZRENRE S
hice Zhid. CMCD & Ni** @?ﬁ?ﬁﬁb“ﬂ&%tit.b‘(b\ét%i
5N 318, CMCD B Zn-Al LDH I2&3 Ni** IREDREHNHERT
EHERNESNT

7T) Ly
! b r * il * CH,
,. ___--_c_,:_|—-_ _..c_,L?_p G

—— Patrvay WBW —— Palway IPE == EShatied [aTrady

Fig.2 Interactions between cellulose and PE during co-pyrolysis
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Fig.3 The structure of (a) Zn-Al LDH,(b) beta-cyclodextrin,
and (c) CMCD - Zn-Al LDH
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1. Effect of CaO activity on the formation of benzene from poly(ethylene terephthalate)
(PET)

We have reported that organic acid produced by steam decomposition of PET was
converted into benzene by using CaO. In this study, we performed characterizations
of CaO which are calcined at different temperature and investigated the effect of CaO
with different activities on the formation of benzene from PET.

2. Co-pyrolysis behavior of beech wood and polyethylene mixtures

Interactions between woody biomasses and plastics during co-pyrolysis of these
mixtures have been investigated to recover useful materials. In this work, we
researched the interaction between beech wood (BW) and polyethylene (PE). The
present work revealed that the interactions between BW and PE mainly involve
H-exchange during slow pyrolysis.

3. Adsorption of Ni*" using Zn-Al layered double hydroxide intercalated with
cyclodextrin

It is expected that composite of LDHs and cyclodextrin(CD) have effect on the
adsorption of metal ions. In this work, adsorption of Ni** from aqueous solution was
carried out using CMCD*Zn-Al LDH , resulting in maximum adsorption of 89%.

4. Desorption of cesium from mordenite using ionic associate

Volume reduction of the radioactive cesium contaminated soil is one of the most
important issue in Japan due to the lack of storage site. In this work, desorption
of cesium from mordenite was carried out using an ionic associate, tetrakis(4-

fluorophenyl)borate [NaTFPB], resulting in maximum removal of 96 %.
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Fig.4 Cs desorption ratio from different particle size of
mordenite using NaTFPB
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