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Abstract - For recycling waste-tires the process conditions to prepare the media of waste-tire-powder for the fluidized treat-
ment of waste-water were optimized by the analysis of their physical properties. The optimum ratio(w/w) of waste-tire-powder
to EVA(ethyl vinyl acetate) binder to prepare waste-tire-powder media turned out to be 4 to 1 and their porosity was 0.74. Var-
ious adsorbents were applied to the surface of the prepared media, after which they were used in the treatment of waste-water
so that their removal rates of ammonium ion were evaluated under 5 modes of different operating conditions such as temper-
ature and C/N ratios and were compared each other. %& fe ammonium ion removal rates of 5 modes were similar regard-
less of adsorbents applied to the surface of the prepared media. In the meantirfi€, taeImmonium ion removal rates of
the media with coconut- or coal-based activated carbon were shown to be higher by more than 1.5 times than those of the
media with synthetic calcium silicate.
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Table 1. Size distribution of waste-tire-powder used in the preparation

of the media
Mesh Weight(%)
5 0
6 0
8 0
10 0.02
14 0.20
18 3.63
20 22.60
25 27.45
40 25.65
50 6.47
>50 13.98
Total 100.00

Control Do

Fig. 1. Schematic diagram of media-preparation process.
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Fig. 2. Schematic diagram of the apparatus used in the batch experi-
ment.
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Table 2. The composition of synthetic waste water

Major component Modé/Mode 3  Mode 2/Mode 4  Mode 5
Saccharide 20 mg/L 20 mg/L 80 mg/L
NH,CI 40 mg/L 80 mg/L 40 mg/L
KH,PO, 5 mg/L 5 mg/L 5 mg/L

*Other minor components: MgS0 7H,0-3.75 g/75 L, CaGi1.1325 g/75 L,
NaCl-3.75 g/75 L, FeGt 6H,0-0.0281 g/75 L, MnS© H,0-0.00285 g/75 L,
ZnSQ, - 7H,0-0.00263 g/75 L

Table 3. Operating conditions of each mode used in the experiments
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Fig. 3. DSC scan of EVA(vinyl acetate: 28%).
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Fig. 4. Physical properties over various Tire/EVA samples. (A) Tensile
strength over various ratios(w/w)(1; 5:5, 2;6:4,3;7:3,4;8:2, 5;
9: 1) of Tire/EVA. (B) Compressive strength over various ratios
(ww)(1;5:5,2;6:4,3;7:3,4;8:2,5;9:1) of Tire/EVA. (C)
Contact angles on various surfaces of Tire/EVA samples(1; with
coconut-based activated carbon, 2; with synthetic calcium sili-
cate, 3; without activated carbon).
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Fig. 5. Porosity of the media over various ratios(w/w)(1; 4:1, 2; 3:1,
3; 2:1) of Tire/EVA.
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Fig. 6. Activated carbon powder(A and B) and synthetic calcium silicate(C-F) by light micriscopy(x30). (A) Coconut-based activatearbon. (B) Coal-
based activated carbon. (C) Synthetic calcium silicate(CEL-E). (D) Synthetic calcium silicate(CEL-C). (E) Synthetic calciunicsite(C-209). (F)

Synthetic calcium silicate(C-281).

Table 4. Characteristics of the adsorbents used in the preparation ofaste-tire-media

CEL-E CEL-C C-209 c-281 Coal Coconut
MESH(%) +325(6) +325(4) +325(0.5) +325(1.5) +150(1.0) +150(1.0)
BET(m?g) 120 175 10-20 2 962 1107
Moisture(%6) 55 8.0 6.0 1.48 4.0 3.0
Component(%) Ca0(32), Si7) CaO(27), Sig50) Ca0(0.5), Sigi86.7) Ca0(0.5), Sigi89.6) Ca0(8.9) Ca0(2.1)
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Fig. 7. Inner pore of the media[reflected light observation(the left) and
transmitted light observation(the right)] by light microscopy(x60).
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Fig. 8. Volumetric ammonium removal rate of various waste-tire-media

with the change of C/N ratio(0.25 and 0.5) and ambient temper-
ature(20°C and 10°C).
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Fig. 9. Volumetric ammonium removal rate of various waste-tire-media

with the change of C/N ratio(0.25, 0.5 and 2) at 1C.
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