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1. Enhancement of the Benzene Yield During Pyrolysis of Terephthalic Acid in the Presence of CaO

From previous research in our laboratory, it is known that the formation of sublimating substances during the pyrolysis
of PET can be avoided and mainly benzene is produced in the presence of calcium oxide (CaO) and steam. In this study,
terephthalic acid (TPA) was degraded in order to verify the conditions necessary for a high benzene yield and purity.
2. Chemical Modification of PVC Using Hetero Atom Containing Nucleophiles

The advanced dechlorination of poly(vinyl chloride) (PVC) and its chemical modification by nucleophilic substitution was
examined. Cl was substituted in solution by several nucleophilic reagents such as iminodiacetic acid and alkyl thiol. The
product of the first one is intended to act as a chelating resin, and the latter one can be used for the control of the polymer
polarity.
3. Debromination of High Impact Polystyrene Containing Brominated Flame Retardants

The thermal degradation of plastics containing brominated flame retardants results in the emission of brominated organic
compounds. We investigated the debromination of high impact polystyrene (HIPS) containing decabromodiphenyl ethane
(DDE) as a brominated flame retardant in NaOH/ethylene glycol (EG) solution. Furthermore, the pyrolytic behavior of HIPS-
DDE was investigated.
4. Construction of a solvent cycle for the PVC Dehydrochlorination Process

The dehydrochlorination of PVC in NaOH/EG results in an EG solution with a variable NaCl content. In this study, we
investigated removal of NaCl from EG by electrodialysis.
5. Hydrogen Production from Lactic Acid by Hydrogen Fermentation

Some bacteria have the ability to produce hydrogen from carbohydrates as it can be found in kitchen garbage. The
accumulation of lactic acid is observed during the hydrogen fermentation of kitchen garbage. The hydrogen fermentation of
lactic acid was investigated and the best results were found when the pH was altered from 6.0 to 5.0 during the process.
6. Development of a Cyclic Treatment Process for Mineral Acids Using Mg-Al Oxide

We have found that Mg-Al oxide can be used as both a neutralizer and a fixative of anion for the treatment of mineral
acids. In addition, the recovery of acids and the regeneration of Mg-Al oxide are achieved by the calcination of the product
material.
7. Uptake of Sc** and La®* from Aqueous Solutions Using Cu-Al Layered Double Hydroxides Intercalated with EDTA
(EDTA-Cu-Al LDHs)

Rare earth metals(REM) are essential for modern technology. In order to maintain the supply with REM, it is necessary to
recover this metals from waste water of refining and treatment processes. In this study, the recovery of REM (Sc, La) from
aqueous solutions was investigated using edtaCu-Al LDHs.
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Fig.3 Ball mill-assisted debromination as a function of
temperature in 0.5 M NaOH/EG solution.
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Fig.4 Process model for a chlorine cycle.
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Fig.5 Behavior of metabolites during the hydrogen
fermentation of lactic acid.
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Fig. 6 Schematic figure of the uptake of metal ions using
edta*Cu-Al LDHs.
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