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1.Chemical Recyeling Techniques 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 such as styrene and phenol.

2.Pyrolysis Behavior of High Impact Polystyrene Containing Brominated Flame Retardants
Brominated flame retardants are widely used for electronic equipments. However, since hazardous brominated organic compounds
are formed during the thermal treatment, a good knowledge of the degradation processes is required. Therefore, the pyrolysis behav-
ior of flame retarded high impact polystyrene was investigated.

3.Chemical Modification of PVC by Sx2 Substitution
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We have examined the advanced dechlorination of poly (vinyl chloride) (PVC)and its chemical modification by nucleophilic substi- NuO Nu U 7o FEBAFT U ERRRINCT A MNEICEVIAL 725 TH B,
tution. The PVC’s Cl was substituted in solution by several nucleophilic reagents. We developed new polymers with new functional v |
groups by substituting CI groups in order to upgrade PVC during recycling. {CHz_TH}n — {CHz_CH}n +CI- 5-2. BEH Zhh 5 DL K FRNIE

4.Fermentative High Efficient Hydrogen Production from Food Waste cl o)

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 remove various inorganic and organic anions. We have efficiently removed antimony from aque-
ous solutions and hydrogen chloride from exhaust gases by this process.

6.Metal recovery by the volatilization of their chlorides using PVC as a chlorinating agent

S\2 reaction of PVC.
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We propose a recycling process, combining the thermal treatment of PVC and the simultaneous separation of metals from waste CHIFBE LTV BAHERE C S KA RICH BB &% ) Wa5tet
materials. In this study, the recovery of metals from waste materials was investigated, applying a chloride volatilization process that B, 7. SHEEEE CKERBATIRIRSRIIE neinerator Mg-Al oxide
makes use of hydrogen chloride, released during the degradation of PVC which is already present in the waste as insulating material. . “'Of - e e " - HCI + H,0 (gaseous)
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New treatment process of hydrogen chloride.
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Simplified biochemical pathways in Clostridium butyricum
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