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1.Techniques of Chemical Recycling for the Production of Benzene and Carbon from Waste PET
Aim of the research is the recovery of chemicals from waste plastics. The pyrolysis of poly (ethylene terephthalate )
(PET) leads mainly to carbon and gases without any economic benefit. Terephthalic acid can be obtained in the presence
of steam and used again for the production of PET. When steam is used in the presence of calcium oxide, high yields of
benzene are produced. Benzene is a feedstock for the production of important compounds as styrene and phenol.

2.Pyrolysis Behavior of High Impact Polystyrene Containing Brominated Flame Retardants
High impact polystyrene containing brominated flame retardants and antimony trioxide synergist is widely used for elec-
tronic equipment. However, since corrosive hydrogen bromide and brominated organic compounds are formed by the
thermal degradation during recycling, a good knowledge about the processes involved is required. Therefore, the pyrolysis
behavior of flame retarded high impact polystyrene was investigated.

3.Wet Dechlorination Treatment of Waste Plastics Containing Chlorine
We have examined the advanced dechlorination of poly (vinyl chloride ) (PVC)and its chemical modification by nucle-
ophilic substitution. PVC can be dechlorinated under milder conditions by a wet process using aqueous NaOH or NaOH/
EG solution than by common dry processes. Furthermore, we developed new polymers with new functional groups by
substituting CI groups in order to upgrade PVC during recycling.

4.Fermentative Hydrogen Production from Food Waste without Inocula
In order to achieve a higher energy efficiency in the treatment of biomasses, hydrogen production by fermentation is
considered as an alternative method for disposing organic waste. We have investigated the improvement of the hydrogen
recovery efficiency, and have developed a stable process design for the fermentation of organic wastes.

5.Application of Mg-Al Layered Double Hydroxide (Mg-Al LDH) and its Calcination Product(Mg-Al oxide)

for the Waste Water and Waste Gas Treatment

Mg-Al LDH and Mg-Al oxide can treat various inorganic and organic anions. We modified Mg-Al LDH with organic ani-
ons, in order to take up heavy metals and hazardous organic materials from aqueous solutions. We treated also aqueous
solutions containing antimony and waste gases containing hydrogen chloride using Mg-Al oxide.
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Fig.3 Mechanism of dechlorination of PVC.
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Fig.4 Simplified biochemical pathways in Clostridium butyricum.
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Fig.5 New treatment process of hydrogen chloride.
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