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The purposes of this study are to treat sewage sludge that has increasingly become an issue and to recycle it as the adsorbent.
The adsorbent was produced by carbonization and smultaneous steam activation, and its characteristics were studied. Parametric
screening studies were carried out for the preparation of good adsorbent. Optimum operating conditions were confirmed as
input carbonization-activated temperature of 840 C, feed steam flow rate of 70 g/min, carbonization-activated time of 30 min
and feed dried dudge of 10.8 kg/day, respectively. At this time, the iodine adsorptivity was maximized as 328.1 mg/g. Pore
development, structure, element compound and content were confirmed by using nanoPOROSITY, SEM (Scanning electron
microscope), and EDS (Energy dispersive spectroscopy). Through this result, it was known that the adsorbent derived from
sewage sludge could be used for the treatment of leachate in a landfill, VOCs (Volatile organic compounds), and so on.

Keywords: adsorbent, carbonization, steam activation, sewage sludge, pore development

1. M = st B3 Algol FAHE L, BA3E I I RE US AF
WA A FAY S P B A srEeA X%EIOH
skreuA e A e & Al AWe dA e At TAZE H= SEEE Al el F2AA 719 §EEA XA 8
ol o8l o8] 7kA Aol dAEar AeH1-3). skrEEAl 3L, AR AJEelA 3] AFHER Hol 54 59 fraEd

T 80% o] W Fid deta £A Y] gedeE =0 o] o] gl Aol Utk

7] Sl e SxAE S 7A@k B3 SR ol B & s weteh sk 38 S 2k ARk o) A g e 2
Hofr7lEe] FEEA oGFHE AR o EHA Y 5 g 73S FAll YA skrEAE ol &3 FHAE A
e AREE ST, Aol B oEES oA Zataat sgltt ol & flal 2435t P2 FSU1E o8 T
A shrae A o] A2l EH-r g E el oalf o] o+ 1 ‘Zl 71ggste AAsiglon, 24 &R 19 "t s,
ARk 2= s Ee] vl SAH = el Awst Huh Azl F57) T, SEYINE, DxEeA FIFE AsA A W
=9 35 LA &84 X%’/l —rxﬂoﬂ WS T ATE T A5 Asto] HAestedst 2318 vetsigitt 2 AT
HAA i SdAGAAE T-F8kAH4]. ofol whaf $-2]ut = 8l streeA B3t F5r1dds 34e st &
2te] A olAA T Bk S ,11‘:7} =2 Aot} walA et S eiglar, £A08 gl oy 189 HAststo] 1

A e 4 A 44 AyEa v o e FHAS Ax e WS AskLAk s

1T aEtel BABE ol 8% FHA Alx Ve stereeA Al
Rk ofyet FHAR &8 ¢ 3= 19 A VEoltt &
_I_

WA A A} (e-mail: ynchun@chosun.ac.kr)

109



110 e - A -

Carbonization-

Activator I
1

Heat insulator

F

Steam
generator

) i i)
e o oy e

‘-;" Outlet |
Water
pump L ’“ﬁ
# il
b Valve
Ll LPG ©  Pressure gauge
Bl.cn\.'ver cylinder | L Thermocouple
Figure 1. The schematic diagram of carbonization-activator.
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Figure 2. Initid operated characteristic of experimenta apparatus.
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Table 1. Results of Experiment for Standard Condition

Input activated temperature (C) 840

Standard Input of steam (g/min) 70
condition Activated time (min) 30
Dried sludge feeding (kg/d) 108

_ lodine adsorptivity (mg/g) 3281

Expen[n_ental Particle size (mm) Under 5
condition

Water content (%) 5
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Figure 3. Photographs of dried sludge and activated sludge.
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Figure 4. Adsorption isotherm on dried sludge and activated sludge.
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Table 2. Chemica Component in Dried Sudge and Activated Sludge

Item C Na Al S P S K Ca Fe
Dried sludge 71.3 04 6.9 6.5 57 33 0.6 2.7 26
Activated sludge 62.3 0.4 104 9.6 78 0.9 12 33 41
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