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1. Chemical Modification of PVC Using Layered Double Hydroxides by substitution

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, Layered
Double Hydroxides (LDH) act as catalysts.

2. Recovery of chlorine from waste fluids derived from the dechlorination treatment of polyvinyl chloride (PVC)

The dechlorination of PVC in NaOH/ diol solutions results in an enrichment of chloride in the solution. In this study, we
investigated the removal of chloride and the regeneration of the diol by electrodialysis using NaA type zeolite and ion exchange
membranes. Antisolvent crystallization was examined, as well.

3. Electrochemical properties of LiFePO, derived from conversion treatment sludge

During the coating of metal surfaces with corrosion resistant nonmetals, a sludge rich in FePO, is accumulated. The purpose of
this study is to make use of this conversion treatment sludge as a raw material for LiFePO,. This material can be repeatedly charged
and discharged, and therefore, it is suitable as a material for rechargeable batteries.

4. 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.

5. Development of a desulfurization and denitration method using Mg-Al oxide

Mg-Al oxide reacts with anions in aqueous solution, and forms Mg-Al layered double hydroxides (Mg-Al LDH). In this study, we
studied the removal of SO, and NO, separately, as well as in combination of both gases using Mg-Al oxide slurries.
6. Efforts to remove of debris caused by the Great East Japan Earthquake

Professor Yoshioka made active efforts to remove of the large amount of debris caused by the Great East Japan Earthquake. He
talked in an interview with Kahoku-shinpo about solving the problems in the delay of removing the debris.
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Fig.2 Distribution of liquid products from the pyrolysis of PET bottles and X-ray film.
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Fig.3 Desulfurization and denitration method using Mg-Al oxide.
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