BIm &S 083072 6 — 2
MEBRLRBEE
(B FEREARTORBUEAREARBET —4X—R - B RIER)
Eﬁ%"i?'*gg) - BITSAF V&R ALIBRRIKOBEL-BERLTOLADHESR
Eﬁ%?_ﬂ;;) az Development of new recycle process for molten fly ash using waste plastics
gg hoht cc | @) TU= ) BHhTH WM s 2008 ~ 2009 #
K |EF cs | TS 3= BEFE 2010 £
g% 0-v% cz | Wajima Takaak i W2 HRES 2 AKX
e s | MEASAPE IS EREHRHRSNE T2 HR

BIE ea (600 F~800 FREEICELHTZELY,)

ARETIK. BTIAFYIPVO)ERGBER|IELTAHUNV:
BIE - BERIGIZEDARIRDTDELEDIER S BE. KEVLIE(C
KRERDHEEE Y EERHR. D 2 RN SLAIRIRFEEIL-B
BREILT AR ITOCLROEARERAT-,

EERICIITZDBAMUEBER TRELZBRMRIKER L,
FI . BRMRKIZHLTETSAFVIEAN-EZLNIELFR
StLf=. ARRIREPVCE L1 CRALEEEYEZEEZHARFD
EXSESK T CMRALETLEEFT o=, TDE. WIEBLI=FRIK
FT7ILZFBDFICAN, ERFTHHLIEEIT o=,

KUNEBORIKIE, EBROFIDL AVODL E€REOH

(@ #: Gehlenite [Ca,AlSiO_]

Intensity (a. u.)

10

| |
20 30 40
20 [CuKa (degree)]
Fig. 1 XRD patterns of (a) treated ash and (b) raw ash.
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Fig. 2 XRD patterns of the product
from (a) treated ash and (b) raw ash.

Table 2 Solubility of raw and treated ash (mg/g).
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Table 1 Chemical compositions of raw and treated ash (wt. %).
Na,0  K,O cl Zno PbO SiO, ALO; CaO  MgO  Fe,03 P05 SO,
Rawash 14.9 8.64 11 117 177 11.9 9.04 16 1.94 1.44 5.61 5.36
Treated Ash__ N.D. 0.45 0.77 1.65 N. D. 23.9 16.8 333 4.42 2.39 10.7 4.9
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In this study, development of a new recycling process for molten fly ash using waste plastics (PVC) was attempted. The
process was two-step process, chlorination reduction of fly ash with PVS to separate harmful elements, such as Na, K, Cl,
Zn and Pb, from the ash, and transformation from the ash into functional materials by hydrothermal treatment with sodium
hydroxide.

The molten fly ash used in this study was generated from one of the melting plant in Japan. First, the removal of harmful
elements from molten fly ash using waste plastic was examined. The ash was mixed with PVC (1:1), and then the mixture
was heated at 1000 °C in a reducing atmosphere of nitrogen gas. After heating, the residue was heated again in an electric
furnace to obtain the treated ash.

Although raw ash contains many harmful substances such as sodium, chloride, potassium, zinc, and lead, treated ash has
lower contents of these substances than raw ash (Table 1). Mineral phase of the treated ash is gehlenite, due to the
disappearance of sodium chloride and potassium chloride in raw ash by the treatment with PVC (Fig. 1). While a large
amount of harmful ions, (Na*, K*, CI', Zn*" and Pb*") were eluted, the elution of Na* and K* from treated ash was not
observed, and those of CI', Zn** and Pb** decreased (Table 2).

Raw ash or treated ash was treated with 2 M NaOH solution at 180 °C for 20 h to obtain functional materials. From both
ashes, tobermorite 11 A and hydroxyapatite was synthesized (Fig. 2).

These results suggested that the reduction of harmful elements, such as Na, K, Cl, Zn and Pb, was possible using
chlorination reduction treatment with PVC, and the treated ash could be converted into functional materials, such as
tobermorite 11 A and hydroxyapatite, as well as raw ash.




