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Abstract : The objective of this study is optimization of extrusion process for preparation of pellet-type adsorbents employed
with alum sludge. Effects of water content and methyl cellulose as a binder on the possibility of extrusion and physical properties
of pellet-type adsorbents were investigated. The physical characteristics of the pellet-type adsorbents were studied using nitrogen
adsorption and compression strength. With a ratio of water to sludge, 63/100, the adsorbent was well extruded with a cylindrical
form and the compressive strength was the highest. With increasing methyl cellulose content, the compressive strength of
pellet-type adsorbent could be improved, but the specific surface area decreased. The breakthrough time of the hydrogen sulfide
could be increased significantly through calcination and the breakthrough capacity reached to 1,700 mg/g, which seems to be due
to increase of surface area during calcination.

Keywords : Alum sludge, Adsorbent, Extrusion, Methyl cellulose, Hydrogen sulfide
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Figure 1. Preparation process of pellet type adsorbents.
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Table 1. Effect of water and methyl cellulose on the extrusion

process
Ratio of Methyl Possi- | Keeping
Adsorbents |water to sludge | cellulose | bility of | pellet
(wt/wt)” (wWt%)" | extrusion® | shape®
SA-100-MC5 100/100 5 @) A
SA-100-MC3 100/100 3 @) A
SA-100-MC1 100/100 1 X -
SA-100-MCO 100/100 0 X -
SA-75-MC5 75/100 5 @) @)
SA-75-MC3 75/100 3 ) O
SA-75-MCl1 75/100 1 @) A
SA-75-MC0 75/100 0 ) A
SA-63-MC5 63/100 5 o ©)
SA-63-MC3 63/100 3 @) ©
SA-63-MC1 63/100 1 o ©)
SA-63-MCO0 63/100 0 @) @)
SA-50-MC5 50/100 5 X -
SA-50-MC3 50/100 3 X -
SA-50-MCl1 50/100 1 X -
SA-50-MCO 50/100 0 X -

? weight of water/weight of sludge powder x 100

& weight of methyl cellulose/weight of sludge x 100
9 0: possible, x: impossible
0. excellent, O: good, A: moderate
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Table 2. Surface area and pore volume of pellet-type adsorbents
Calcina- SBETa) Vpb) Vmicmc} Vmicro/ Dmesod)

Adsorbents | ;)| (m/g) | cm¥/g)| (cm¥lg) |V, (%) | (nm)
SA-100-MC5| - 69 | 0.09 | 0.05 56 3.3
SA-100-MC3 - 84 | 0.19 | 0.03 16 42
SA-75-MC5 - 70 | 0.08 | 0.05 63 24
SA-75-MC3 - 78 | 0.10 | 0.06 60 33
SA-75-MC1 - 90 | 0.10 | 0.06 60 24
SA-75-MCO - 100 | 0.11 | 0.07 63 24
SA-63-MC5 - 82 | 0.19 | 0.03 16 3.2
SA-63-MC3 - 83 | 0.09 | 0.06 67 24
SA-63-MC1 - 97 | 0.11 | 0.07 64 2.4
SA-63-MCO - 113 | 023 | 0.05 22 24
SA-63-MC5- 400 175 | 029 | 0.07 24 33
400
SA-63-MC3-1 45 150 | 0.15 | 0.11 73 24
400
SA-63-MCl-
200 400 172 | 0.16 | 0.11 69 2.4
SA'%S/ICO' 400 172 | 0.17 | 0.12 71 24

* Calculated in the range of relative pressure (P/Pg) = 0.05 - 0.20
® Measured at P/Py = 0.99

© Micropore volume evaluated by the t-plot method

9 Average diameter of mesopores calculated by BJH method
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Figure 2. Nitrogen adsorption-desorption isotherms of the pellet-
type adsorbents.
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Figure 3. Nitrogen adsorption-desorption isotherms of the pellet-
type adsorbents after calcination at 400 C.
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Figure 6. Effect of calcination on hydrogen sulfide breakthrough
curves.
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