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Abstract : Hydrogen sulfide and ammonia are one of the common malodorous compounds that can be found in emissions from
many sewages treatment plants and industrial plants. Therefore, removing these harmful gases from emissions is of significance
in both life and industry because they can cause health problems to human and detrimental effects on the catalysts. In this work,
pyrolytic carbon blacks from waste tires were used to develop adsorbent with good adsorption capacity for removal of hydrogen
and ammonia. Pellet-type adsorbents were prepared by a mixture of carbon black, metal oxide and sodium hydroxide or
hydrochloric acid, and their adsorption capacities were estimated by using breakthrough curve of a continuous fixed bed
adsorption column at ambient condition. The adsorbent manufactured with a mixture of carbon black, iron oxide(III) and sodium
hydroxide showed the maximum working capacity of hydrogen sulfide. For ammonia, maximum working capacity was obtained
by the adsorbent manufactured with a mixture of carbon black, copper oxide(II) and hydrochloric acid.
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Figure 1. Manufacturing precedure of adsorbents from waste tires.

Table 1. Impregnated conditions of various adsorbents

Name Carbon black | Fe;Os3 | CuO | Acid/base
[g] [g] (] [g]
WT-SH10-111 3 3 3 NaOH, 1
WT-SH10-210 6 3 - NaOH, 1
WT-SH10-201 6 - 3 NaOH, 1
WT-SH10-300 9 - - NaOH, 1
Fe-SH10-030 - 9 - NaOH, 1
Cu-SH10-003 - - 9 NaOH, 1
WT-HA10-210 6 3 - HCL, 1
WT-HA10-201 6 - 3 HCL, 1
WT-HA10-300 9 - - HCL, 1
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Figure 2. Experimental apparatus of fixed bed adsorption.
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Table 2. Structural parameters of adsorbents

SBET Vmic Vit . Dp

Sample | 1tyg) | [em¥ig] | [em'ig | Y™OVY [A]
WT-DI 9.0 0.0 0.011 0.0 50.5
DT-Neutral 8.1 0.0 0.004 0.0 59.5

DT-Acidl 850.0 0.206 0.396 0.52 18.6
DT-Base 466.1 0.085 0.228 0.37 19.6
BPL-DI 1001.6 | 0.313 0.461 0.68 18.4
RB4-DI 1066.8 | 0.160 0.488 0.32 18.3
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Figure 4. Breakthrough curves for removal of hydrogen sulfide by
activated carbon for neutral gas (DT-Neutral) and treated
with NaOH (DT-SH) or Na,COs (DT-SC).
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Figure 4. Breakthrough curves for removal of hydrogen sulfide by
carbon blacks from pyrolysis of waste tires.
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Figure 7. Breakthrough curves for removal of ammonia by activated
carbon for neutral gas (DT-Neutral) and treated with HC1
(DT-HA) or H,SO4 (DT-SA).
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