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1. Simultaneous silver and benzene recovery from X-ray film

From the 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 (Ca0O) and steam. In this study, X-ray film, mainly
containing silver and PET, was degraded in the presence of CaO, and more than 95% silver and 42% benzene with a purity of 78%
were recovered.
2. Debromination of flame retarded high impact polystyrene

Plastics containing brominated flame retardants produce brominated organic compounds during their thermal treatment, making
debromination necessary prior to recycling of these plastics. We investigated the debromination of high impact polystyrene containing
decabromodiphenyl ethane as the brominated flame retardant and Sb203 as a synergist, using a wet process bases on NaOH/ethylene
glycol solutions.
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3. Chemical modification of PVC by the S 2 reaction using layered double hydroxides as a catalyst =
The advanced dechlorination of poly(vinyl chloride) (PVC) and its chemical modification by nucleophilic substitution was examined. ELTHRWEBEBRICICE-T. PVC DIEREMDERERELE WHEETIC, Lak Se¥ (edta-Cu-AlLDH)
gl was substituted in s;)lution by alkyl thioiis. The product fis expected to act as plasticizecr-free flexible PVC. g BZEICEY). BMIEREFRICH -G R 57V V'Y &WH ScE&E % s (ool Lo
. Removal of chloride from organic waste fluids , derived from the dechlorination of PV . . _ - L o (NO;- Cu- .
The dechlorination of PVC in NaOH/diol solutions results in an enrichment of chloride in the solution. In this study, we investigated JL—RU¥17 NuH . RENCHIET B 8 *
the removal of Cl- and the regeneration of the diol by electrodialysis using a NaA type zeolite membrane. DM T2 — CHT,CH%—n — _ECHTC‘:H‘}WECHTPHHTH Phhr-r (Figd)o £ 40 Lo (edta Gu-Al LDH)
5. Synthesis of LiFePO, by the conversion of coating sludge and its performance as rechargeable lithium batteries (Scheme1) cl cl Nu COOERMIFXL— == ESREEEEEE R ——
During the coating of metal surfaces with corrosion resistant nonmetals, a sludge rich FePO, is accumulated. In this study, LiFePO, Scheme 1 §,2 reaction of PVC. " . 20 Laa‘(%za '_::II LLE;:)
) : ) i : : . FEXRDETEE 2 (NOs CUAILDH) .
was prepared using this conversion treatment waste sludge as a raw material. This material can be repeatedly charged and discharged, o
and therefore, it is suitable as a material for rechargeable batteries. 4. PVC@M’E%&%”‘BE{B%‘# ’/d)lﬁllli EHDELW(Sc! 0 20 40 60 8 100 120

6. Selective uptake of rare earth metals (Sc, La, Y) from mixed solution using Cu-Al layered double hydroxides intercalated with edta
(edta-Cu-Al LDHs)

Since rare earth metals (REM) are essential for many high-tech applications, measures have to be taken for securing resources. In
order to maintain the supply with REM, it is necessary to recover this materials from waste water. In this study, we investigated the

selective uptake of REM (Sc, La, Y) from mixed solutions using edta:Cu-Al LDHs.
7. Treatment of acid gas using magnesium-aluminium oxide (Mg-Al oxide) slurries

Mg-Al oxide reacts with anions in aqueous solution, and forms Mg-Al layered double hydroxides (Mg-Al LDH). In this study, we
researched the formation of Mg-Al LDH associated with the absorption of NO, and SO, gas by Mg-Al oxide slurries.
8. Adsorption of aromatic compounds by organically modified montmorillonite

Montmorillonite (MT) modified with tetraphenylphosphonium (TPP-MT) has a specific uptake behavior for aromatics from aqueous
solutions. This is attributed to the extent of 7-7r stacking interactions between the benzene rings of intercalated TPP* and the benzene
rings of aromatics, which is strongly related to the different electronic states of the aromatic compounds.
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Fig. 4 Time dependence of the Sc*, La®*, and Y*"
uptake from a mixed solution by suspended edta*
Cu-Al LDH. (The same amounts of NO;* Cu-Al LDH
and edta- Cu-Al LDH were used.)
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_ i Fig. 1 Distribution of oil products from the Fig. 3 Charge/discharge curve of a) pure-LiFePO,, b) cathode . Fig. 5 Absorption rates of six aromatics
M7= (Fig.1)o pyrolysis of PET bottles and X-ray film. hi- Fig. 2 Ball mill apparatus. aterial synthesized from sludge. IR TCEAZED DD T by organoclay.
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