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Abstract — In this study, the pellet-type adsorbents were prepared by extrusion using water treatment sludge. Effects of
binder and calcination on physical and chemical properties of pellet-type adsorbents were investigated. The porous
structure and surface characteristics of the adsorbents were studied using nitrogen adsorption, compression strength,
scanning electron microscope, X-ray diffraction, and infrared spectroscopy of adsorbed pyridine. With increasing of
binder content to 5 wt%, the compressive strength of pellet-type adsorbent could be improved more than three times, but
the surface area reduced by 30%, and thus the breakthrough time of trimethylamine was shortened. The breakthrough
time of the trimethylamine, a basic gas, could be increased more than three times through calcination, which seems to be
due to generation of acid sites composed of Lewis acid and Bronsted acid sites on the adsorbent surface.
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Fig. 1. Nitrogen adsorption isotherms of the samples. Fig. 2. Pore size distributions of the samples.
Table 1. Surface area and pore volume of pellet-type adsorbents
Adsorbents Content of binder (wt%)  Calcination temp. (K) ~ Spz (m%/g) Vpb (em¥g) Vs’ (cm/g) Viero/ Vp R, ., (nm)
SA-MC-0 0 - 100 0.11 0.07 0.64 1.2
SA-MC-3 3 - 78 0.10 0.06 0.60 1.2
SA-MC-5 5 - 70 0.08 0.05 0.63 1.6
SA-MC-0-C 0 773 153 0.17 0.11 0.65 1.2

#Calculated in the range of relative pressure (P/P;)=0.05-0.20.
°Measured at P/P;=0.99.

“Micropore volume evaluated by the t-plot method.

dAverage radius of mesopore calculated by BJH method.
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