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A Performance of Toluene Adsorption Capacity from Pyrolysis Scrap Tires Char
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ABSTRACT

The objective of this research was to study toluene adsorption capacity using scrap tire char, which was
modified by hexane, heat and KOH. The results showed that the major elements of the char were C, O, Zn
and S, with the amounts of 81.01, 6.12, 6.49 and 3.59 percent, respectively. Minor elements were Cu, Si, Ca,

Cl and Al with the amounts of 0.64, 0.81, 0.90, 0.26 and 0.28, respectively. BET surface, pore volume and
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pore diameter of the char were 24.20 mz/g, 0.2574 cms/g and 4255 A, respectively. At a toluene

concentration of 13.4 mg/m3, the adsorption capacity of the char was 532.0 mg/g. Char was modified by

hexane. This increased the BET surface and pore volume, which became 32.85 m2/g and 0.3648 cmg/g

respectively, while the pore diameter decrease to 444.2 A. The adsorption capacity was increase to 682.17

mg/g. Char was modified by heat at 500°C. It had the greatest toluene adsorption capacity of 1192.83 mg/g,

while the char was modified by heat at 500°C with KOH. The BET surface was higher when the char was

modified by heat at 500°C but the adsorption capacity decreased. The research showed the trend that the

surface characteristics of the char were more effective for toluene adsorption capacity than the BET surface.

Keyword : Pyrolysis, Adsorption, Toluene, Tires, Air Pollution.
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5. Char Column 6. Sampling point

Figure 1 Toluene adsorption experiment diagram
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Table 1 Element Ratio of PST, PST-500 and
PST-hexane by SEM/EDS

Element PST PST- PST-500
(%) hexane (%)
(%)
C 81.01 84.90 80.35
O 6.12 8.01 12.47
Zn 6.49 3.40 3.47
S 3.59 2.02 2.19
Si 0.81 0.80 0.67
Cu 0.64 0.40 0.24
Ca 0.90 0.30 0.47
Al 0.28 0.18 0.14
Cl 0.26 na na
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Table 2 Toluene adsorption capacity of char

Type of PST Adsorption q
Time (mg/g)
(Minute)

PST 1,255 532.0

PST-hexane 1,605 682.2

PST-400 465 197.7
PST-500 2,770 1,192.8

PST-600 220 93.1

PST-700 285 105.7

PST-800 510 211.7

PST-900 445 188.7

PST-1000 775 326.4
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