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This research was undertaken to study the method of improving the adsorption
capacity of activated carbon for H,S by surface oxidation and metal addition
techniques. The coconut shell-based activated carbon samples were pretreated with O3
and HNO;3 oxidants. The oxidation techniques were used to introduce the functional
groups such as C-O and/or C=0 on the surface of activated carbon samples. These
include, for example, hydroxyl, ketone, carboxylic acid, and ether structures and their
existence were ascertained by FT-IR spectroscopy. Zinc acetate [Zn(C,H30,),] was
used as an impregnant for the metal addition step after the carbon samples were
oxidized with O3 or HNOs. A synthetic gas mixture of 1.01 wt % H,S plus balance N,
was used for the fixed-bed adsorption experiments. The outlet concentration of H,S
from the fixed-bed adsorber was followed as a function of time by an electrochemical
sensor to be used for constructing the breakthrough curve. The breakthrough time and
the adsorption capacity (mg H,S adsorbed/g adsorbent) up to the breakthrough time
was used to assess the efficiency of H,S removal. Zn-impregnated samples gave

higher adsorption capacity than the single-step oxidized samples and the untreated
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samples at temperatures of 10, 30 and 45° C. The carbon sample treated with 6.0 M
HNO; and Zn impregnation gave the highest adsorption capacity for H,S, with
increased adsorption efficiency of 230% (24.72 mg H,S/g adsorbent) over that of the
untreated sample at 45°C. The maximum increase of 180% (19.24 mg H,S/g
adsorbent) adsorption efficiency over that of untreated sample was observed for the O
oxidized sample impregnated with Zn. There was a tendency that the adsorption of
H;S increased with the amount of Zn impregnated on the surface sample at
temperatures of adsorption higher than 45°C, indicating the significant role of

chemisorption in H;S removal.
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