Sustainable Recycle Process

BEER7O A EERE
UBAIINAEEDEF Recycling Chemistry

Bl - MERRKRYE4SORAZBAELT

Aimed on the realization of a resources-material recycling society

BiR S EEA

Professor

Toshiaki Yoshioka

R
2H A

Associate Professor
Tomohito Kameda

increase of plasticity.

(H,'30) at various steam concentrations and reaction temperatures.

4. Removal of boron by Mg-Al layered double hydroxides

concentration was reduced from 100 mg/L to 3.4 mg/L in 10 minutes.

8. Concentration of Cs* by using ionic associates in water solution

associates was evaluated.

1. Chemical modification of PVC using nucleophiles with long carbon chains
The chemical modification of poly(vinyl chloride) (PVC) by nucleophilic substitution is an interesting way for upgrading waste PVC. Chlorine
was substituted in solution by several nucleophilic reagents, thus changing the properties of PVC. In this study, long carbon chains are used to

2. Kinetics of pyrolysis and hydrolysis during the steam degradation of polyester
Steam degradation of polyester allows the selective recovery of monomers by hydrolysis. However, pyrolysis also occurs as a competitive
reaction. In this study, the ratio between pyrolysis and hydrolysis was determined by carrying out steam degradation in '®O isotope-labeled steam

3. Simultaneous metal and benzene recovery from metal-containing PET

From previous research in our laboratory, it is known that the formation of sublimating substances during the pyrolysis of PET can be
avoided. Mainly benzene is produced by the degradation of PET in the presence of calcium oxide (CaO) and steam. In this study, benzene rich oil
and metals such as Ag, Fe, Ti, and Al were recovered from X-ray film, magnetic tape, and prepaid cards in the presence of CaO.

Boron is used in the electronics and glass industry etc., and part of the waste water discharged. In Japan, effluent standard for boron is 10
mg/L, making the treatment of waste water necessary. In this study, the removal of boron was examined employing Mg-Al LDH. The boron

5. Removal of selenium by Fe?" doped Mg-Al layered double hydroxides

Selenium in waste water has different states of oxidation, making water treatment more complex and difficult. Mg-Al layered double hydroxides
were doped with Fe? changing the anion exchange ability of the host layer. Selenium was efficiently removed making use of Fe?" as an reductant.
6. Adsorption mechanisms of substituted phenols onto a organically modified Layered Double Hydroxide

Layered double hydroxide (LDH) modified with 1-naphthol-3,8-disulfonate ions (NDS?) has a selective uptake behavior for aromatics from
aqueous solutions. In this study, the adsorption mechanisms were investigated.
7. Uptake of rare metals using layered double hydroxides intercalated with triethylentetraminehexaacetic acid

Since rare metals are essential for many high-tech applications, measures have to be taken for securing resources. In order to maintain the
supply with rare metals, it is necessary to recover this materials from waste water. In this study, we investigated the uptake of rare metals (Nd,
Sr) from aqueous solutions using Zn-Al LDH intercalated with triethlenetetraminehexaacetic acid.

Cesium is one of the major radioactive elements in radioactive contaminated wastewater and zeolites can be used for the removal of Cs* from
sludge and wastewater. However, this would produce large amounts of radioactive waste. In this study, the concentration of Cs* by using ionic
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