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Removal of Odor—containing Sulfur Compound,
Methyl Mercaptan using Modified Activated Carbon
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Abstract

Removal of methyl mercaptan was investigated using adsorption on virgin activated carbon (VAC) and modified
activated carbons with acidic chemicals in the present work. CAC, NAC, AAC and SAC were represented as acti-
vated carbons modified with HCI, HNO;, CH,COOH and H,SO,, respectively. The pore structures were evaluated
using nitrogen isotherm. The surface properties of virgin activated carbon and modified activated carbons were
characterized by EA, pH of carbon surface and acid value from Boehm titration. The modification of activated
carbon with acidic chemicals resulted in a decrease in BET surface area, micropore volume and surface pH, but an
increase in acid value. The order of the adsorption capacity of activated carbons was NAC>AAC>SAC>
CAC>VAC, and in agreement with that of acid value of activated carbons, whereas in disagreement with that of
micropore volume of activated carbons. It appeared that chemical adsorption played an important role in methyl
mercaptan on modified activated carbons with acidic chemicals compared to virgin activated carbon. Modifying
activated carbon with acidic chemicals enabled to significantly enhance removal of methyl mercaptan.
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Fig. 1. Nitrogen adsorption and desorption isotherms of
activated carbons.
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Fig. 2. Pore size distributions of activated carbons.

Table 1. Parameters of pore structure of activated car-
bons calculated from adsorption of nitrogen.

Sample BET (m%/g) Vit (celg) Vm®(ce/g)
VAC 1172 0.513 0.393
CAC 1117 0.489 0.378
NAC 1088 0.478 0.364
AAC 1149 0.502 0.385
SAC 1025 0.449 0.361

# Total pore volume at P/Py = 0.995.
® Micropore volume calculated from t—plot method.
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Table 2. pH and values of acid and base groups of acti-
vated carbons evaluated using Boehm titration.

Acid groups Base groups
Sample pH (mmg01/g§) (mmgol/gg)
VAC 7.51 0.32 ‘ 1.18
CAC 6.76 0.53 0.39
NAC 5.71 2.21 0.27
AAC 7.12 0.84 0.93
SAC 5.49 0.63 0.18

Table 3. Element composition of activated carbons obta-
ined from EA analysis.

Element (atom %)

Sample
C H (6] N
VAC 94.23 0.48 1.59 0.16
CAC 9223 0.38 2.84 0.17
NAC 81.12 0.56 14.18 0.52
AAC 91.48 0.57 392 0.18
SAC 93.58 0.55 3.18 0.16
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Fig. 3. Breakthrough curves for methyl mercaptan on
activated carbons.



Table 4. Adsorbed amount of methyl mercaptan (CH,SH)
calculated using breakthrough curves and the
ratio of the density of acid value to the density
of adsorbed amount of methyl mercaptan.

. FDb QD* .
Sample Q (molecule/ (molecule/ FD/QD? BT
(mmol/g) nm?) am?) (min)
VAC 0.841 0.164 0.432 0.38 32
CAC 0.957 0.286 0.516 0.55 39
NAC 1.508 1.223 0.835 1.47 65
AAC 1.122 0.440 0.588 0.75 50
SAC 1.074 0.370 0.631 0.59 40

“Adsorbed amount of methyl mercaptan. "Density of functional groups
(FD). “Density of adsorbed amount of methyl mercaptan (QD). Ratio
of FD to QD. “Breakthrough time.
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