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ABSTRACT

The tiles were manufactured using a mixture of the TK material(a raw material in making tile) and Cu-Cr-Ag
impregnated activated carbon(ASC charcoal). The extraction character of heavy metals in making tile was evaluated and
the manufacturing conditions of tile were studied. The heavy metals in the mixture-before and after the tile was
produced-were analyzed and the effects of the acidic and basic solution on the produced tile were examined. The
production of tiles was successful and as a result of heavy metal analysis, the tile showed that the concentration of heavy
metal after the production of tile was lower than that of the before one. The concentration of eluted heavy metal, by
acidic and basic solutions was low and the quality of the produced tile was similar to the commercial one. The result
of this study suggested that the waste ASC charcoal was used to produce good tiles and it also might reduce the soil

pollution.
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Table 1. The mix ratio of spent ASC charcoal and TK tile

material
Weight ASC TK tile  Moisture Total
(%)  charcoal(g) material(g) (g (g
3 0.75 2275 1.50 25
5 1.25 2225 1.50 25
7 175 2175 1.50 25
10 2.50 21.00 1.50 25
13 3.25 20.25 1.50 25
15 3.75 19.75 1.50 25
17 4.25 19.25 1.50 25
20 5.00 18.50 1.50 25
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Table 2. The contraction ratio of the tile produced from the
mixture containing spent ASC charcoal

Contraction ratio (%)

Mix ratio (%)

20 mesh 140 mesh
3 13.1 134
5 14.6 14.8
7 16.0 16.1
10 183 18.3
13 20.9 20.8
15 222 X
17 23.6 .31
20 25.0 243
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Table 3. The extraction concentration of heavy metal in spent

ASC charcoal

S Heavy metal (ug/g)

pH

: Cr Cu Ag
4 8.30 0.02 -
5 10.52 - -
6 10.09 -
7 9.90 - -
9 13.10 0.01 -
13 18.94 0.02 -
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Fig. 1. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=4, 20 mesh).
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Fig. 2. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=5, 20 mesh).
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Fig. 3. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=6, 20 mesh).
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Fig. 4. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=7, 20 mesh).
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Fig. 5. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=9, 20 mesh). |
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Fig. 6. Effect of ASC charcoal mixing ratio on extraction of
heavy: metals from the tile (pH=13, 20 mesh)."
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Fig. 7. Effect.of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=4, 140 mesh).!
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Fig. 8. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=5, 140 mesh).
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1
0.9
& 0.8 ¢
?g 0.7 o~ Cr
= us o~ Cu
k] ~t— AQ
T 08
2
§ 04
c 03
Q
o
0.2
0.1
0 b—n L £ s} o1 o
3 5 7 10 13 15 17 20

Mix ratio (%)

Fig. 9. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=6, 140 mesh).
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Fig. 10. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=7, 140 mesh).

TrEE AFHRCH, Cus 5 $99) pHt 9
Pte) Pk FRNAT $EFE oFF Hgle.
Ae®) A3 DAL pHsh P W Beel ok
o 17% AASF £EHE AL verislE.

pH=9 (TK material of the tile 20 mash, ASC charccal 20 mesh)

concentration (ug/g)

3 5 7 10 13 15 17 20
Mix ratio (%) '

Fig. 11. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=9, 140 mesh).
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Fig. 12. Effect of ASC charcoal mixing ratio on extraction of
heavy metals from the tile (pH=13, 140 mesh).
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