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1. Raw material recovery through steam pyrolysis of polyimide

using Ni-based catalysts

Aromatic polyimides have excellent thermal stability and
mechanical properties, which make them difficult to recycle. In this
study, steam pyrolysis of Kapton was carried out, achieving
simultaneous recovery of synthetic gas and activated carbon with
high porosity and high BET surface area. Furthermore, produced
toxic HCN gas during steam pyrolysis of Kapton was successfully

removed by Ni-based catalysts.
2. Chemical modification of CPVC by nucleophilic substitution

The chemical modification of chlorinated poly(vinyl chloride)
(CPVC) by nucleophilic substitution is an attractive recycling way,
which makes it effective to a new function to CPVC. In this work,
part of Cl in the CPVC was substituted to hydrophilic groups,
improving hydrophilicity of CPVC.

3. Removal of uremic toxin from hemodialysis waste

Hemodialysis is a common way to treat chronic renal failure.
However, there is no effective regeneration method of hemodialysis
waste. In this work, activated carbon was selected to remove urea
from hemodialytic waste and the adsorption mechanism was
investigated. The results implied that the urea adsorption was
occurred by the multilayer adsorption by dipole-dipole interaction

between urea molecules.

4. Evaluation of CO3-type Mg-Al layered double hydroxide in HCI,
S0, and NO, treatment

In general, acidic gases such as HCI, SOx, and NOy are formed
through the incineration of municipal wastes which are treated by
Ca(OH), addition and catalytic denitrification. The objective of this
work is development of the novel cyclic process for removing acidic
gases using COs3-type Mg-Al LDH and recovering HCI, H,SO,, and
HNOj; by regeneration to LDH.

5. Analysis of the adsorption mechanism of alkyl sulfonates by
Mg-Al oxide

The ease of inorganic anion intercalation into Mg-Al LDH generally
follows the charge density of inorganic anions. In this work, the
effects of charge density and hydrophobic interaction between alkyl
sulfates through the intercalation into Mg-Al oxide, revealing novel
mechanism that hydrophobic interaction can overcome charge

density of anions.

6. Desorption of cesium from zeolite using ionic associate agent
Volume reduction of absorbent and soil contaminated by radioactive
cesium is one of the most important issue in Japan due to the lack of
storage site. In this work, desorption of cesium from zeolite was
carried out using an ionic associate, tetrakis(4-fluorophenyl) borate

(NaTFPB), resulting in maximum removal of 92.6%.
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Fig.1 Scheme of steam pyrolysis of polyimide

2. {2 EMIC & BIERLRVIBEEZILAD
HkEDfHE

BRIRVEEZIL (CPVC) IFMAME. MMM, T - REE
ICMABWNEMEZRF DT IRF v THB, FEESNTz CPVC O—
BOBRFU A VIDTRONTNDEDD, Ficid Y17 )Ll
DHEFENBEERZ>TVNS, ZD1DELT CPVC DIERZMMDERE
BEBRIDIEICED, FilcBige 5927y 7oL —RUTA
TILHEFEND, FRRTIE. BKEZFORKMAEZ CPVC LB
BB ET CPVC ICBRKEZENET BT LI UTc,

g WRORRARE T AT U IFE

FEUFILIY 2L "n;?

= K HE
WM ] M RRE AN
FERNA A ETEN
., = TR J
Sl P B TR R T e R E
T Tk

Fig.2 Recycling method of plastics
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Table 1 Influence of the nucleophiles on substitution rate and contact angle

Mucleophile  Substitution (%) Contactangle [* )
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Fig.3 Recycling of hemodialysis waste Fig.4 Urea adsorption with activated

carbon
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Fig.6 Cyclical treatment of acidic gases
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