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Adsorption Characteristics of H,S on Adsorbent Made by Sewage Sludge
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Abstract — H,S adsorption characteristics of adsorbent made by sewage sludge were investigated. For analyses of the
manufactured adsorbent, various methods such as lodine adsorptivity, scanning electron microscope (SEM), and mea-
surements of BET surface area and pore volume were adopted. As the major adsorption characteristic, breakthrough
curve was measured by using a continuous fixed bed adsorption column for operating variables such as adsorption tem-
perature (25~45 °C), aspect ratio (L/D)(3~9), gas flow rate (0.1~2.0 liter/min) and H,S gas concentration (50~200 ppm).
The experimental result showed that the carbonization and activation of sewage sludge are very important for the

improvement in H,S adsorption capacity.
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Fig. 1. Manufacturing procedure of adsorbent from sewage sludge.

Table 2. Experimental parameter of fixed bed adsorption

Parameter Application
Table 1. Treatment condition of various samples Adsorbent SG-1, SG-2, AC,
Sample Treatment Condition Adsorptive H,S
SG Drying Temperature range (°C) 25,35, 45
SG-1 Drying+Carbonization H,S Concentration (ppm) 50, 100, 200
SG-2 Drying+Carbonization+Steam Activation Gas flow rate (cm*/min) 200, 500, 1000
AC Activated Carbon Aspect ratio (L/D) 3,6,9
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Fig. 4. BET surface area and pore volume of various samples.
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Fig. 5. lodine adsorptivity of various samples.
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Fig. 3. SEM image of various samples (x100,000).
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Fig. 7. Breakthrough curve of activated sludge at various aspect
ratios.

Fig. 72 7}~f3F 200 cm¥/min, S35 25°C, 35as e
100 ppm &% 13k F2dn]oll W &2 RS2A|(SG-2)2] T
E4E eIt 18 o] 1525l SHE SFA 1
olof] W Z}7+e] b2 500, 820, 1020 min® 2 F2HA|0] &
Fole] vl Bolal qlrt. ol 7 AdTE FAS #
NE G2 dol7t Srtste] Fatel dist Fakgsfo] o]
wjF-o]t}H2,9,10].

Fig. 8 7}~
a8t A 5

200 cm’/min, S2-L5 25°C, FAM] 302
Lo W& EHHFAA Y] SEA S vER
At 1 2o S| el wpE ZHzhe] ka2 870, 500,
400 min® 2 F2HA 9 Fiool WS Holu Qi) o) &3
Al FETt 5 SRR AEshs F2 e ol STk
o] RS2 3R] dEEEA i) I &
2ok Z0® B 5 lvi11].

Fig. 9= 7F~f% 200 cm’/min, 3255 100 ppm, /3]
=307 n4sln 'E‘Z]'—‘Q:Eoﬂ w2 S FAA(SG-2)9] 5
A& HERIGIEE. T3 o] 5] kel wE Z42e] 1k
A2 500, 450, 415 min® = S50 WS LERAL o]
£ EEEH0] FE 0|77 uliel 57} S7eel wet S8
o] FAEAA EpATle] EEER g I EuEhs A

Gas Concentration
—+—50 ppm

—%—100 ppm

—*—200 ppm

Concentration Ratio (C/Co)
e r i il n i vl
=N WO ~®©—

=]

250 750 1000 1250 1500 1750

Time(min)

Fig. 8. Breakthrough curve of activated sludge at various gas con-
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