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Preparation of Adsorbent from Sewage Sludge by Steam Activation and
Adsorption Characteristic

Dong Hyun Jung - Young Nam Chun'

Department of Environmental Engineering, Chosun University - BK21 Team for Hydrogen Production

ABSTRACT : Recently, the treat of sludge is usually progressed by ocean disposal. But it will be totally banned by content of its heavy
metal according to London Dumping Convention, gradually. The stable way of treat of sewage sludge should be examined urgently. To solve
the problem, recently, there are efficient and environment-oriented method. One of them is to produce absorbent through the activation.
This study produces absorbent through steam activation. As basic experiment, optimum activation condition for preparation of good absor-
bent is researched through study of the following variables : steam flow rate, activated temperature, activation time. As the result of this
with standard on lodine adsorptivity, it is chosen, that steam flow rate “30 mL/hr”, activation temperature “500°C”, activation time “60
minutes”. At the time, Iodine adsorptivity and yield shown that 228.4 mg/g, 77.23%. And also, by using nitrogen adsorption, SEM and EDS
are confirmed that pore development, specific surface area, mean pore size, chemical component and content. Pore developed by steam
activation is also confirmed that it is micropore.
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Fig. 1. Schematic of the experimental set up.

J. of KSEE / Vol. 29, No. 5, May, 2007

Aa7te 9 37 35 AT 247t /fdRe
71 B3 A= FEH U Aok fdRrE 1%
B, FHZAZA, A, BiEos T Atk
71 2R3 FAE 29A 9, SHE, 9EA, dHE &AL
E 745 ok #357] 28 FAZ &€ 4 35
AAF7] 98 A4 FZ(KDS 100, KDScientific)Z Al-&
SHL SHES 22 7372 HE7] A% 992= 450T
A 2ERAZE 7bsdtth 571 28 FA EEde F
2837 A8 955 dIAE AAFUT =F A5
AL FFHE 249 #3F& F7AA 48A FZAA
THE 29 99 @42 A MERE dE £1F
E 718 ¢ U=ES Ao

TN
o oN B ofy

to do
fo ol B>

r_?h

H

-

54

18
I~

2.2.

AEI o
2 d79 49L& gs/ads B vgr) e #
A8 971 A7 Fasith ool 9 97 FAE 4
8 A7F22 100 mL/min2 2 B3/843 33 F A%
Aoz FYstHt

Age AMEE AEE FFFIA AL E EF 4
AP ez ATsy HYHE @FEHAE AMSSIH L,
018 105~110T Y & FA7t 7Msd A7ZE ol &3y
Fg 10%7H7] AZA7)5, AFE L8R5 25l 025~
0.5 mmz YZE LG AL SHch @339 AA
g2 wer] yEE 394 BYU|E 24 L5867 T/
min® 2 Z7kA171H @329 600C7HA AQe F e@at
250 Tgsid gangr] MER S5 10%, 347 025~
05 mmz AxH &£HA(o)8 AZREHANE BIFJAEE F
P 1A% B¢ 23T o)EHF FFoE BEoR
el (0] 3} g8l&# Ry 3N-HCIZ 2213 B9 29 AA
2 Jhe} A 2 $238) A8 g3lE U 3N-HClo] 3
34 GEE Frh olF &3 AE(C)F AH dsleER])
2 AMgSTh

g3 AP A8 &43 £=9 500C7AA 127 15
B¢ 6.7 C/ming $&A1A A8t E3h 492 g= &
g3t 57 24 FAZ 30 mL/hre] fFFo2 ES
BFAA 5718 AT £57] 2F 2 987 iE
257F e HE 8438 AJREE Yol 1A 59 248
AlZie ojEg B S Bl BHNEES ARIUT, 225
455 o8 FF 43 24& 29 A9 243
<A A& 233 A8 €43 dFE #3537 F9F
10~70 mL/hr, 43 &% 300~850C, 843 A7+ 30~
120802 77k dsiA A 488 APsActh

o 9 de

23, My

g3 43l 2de 2] Aty 225 FAF Al
3¢ 93, Az" gyseeAY FHE54S Hetap)
A3 2a FF BHE Stk 24 232 nanoPOROSITY
(nanoPOROSITY-XQ, (F)HASDHE AHE-3] 71ALAN)
9 FFHFEE 300TAA 7k=9 ¢H¥E 0.001~1,000 Torr
9 BAZ WA FHAL s FHHE FAF



Hsgein e

g 3733 o2 Fdl A=Y FASYL A4s,
Moﬂ Hgotol HEAAS AVAIL 37 AF(meso-

pore)?] 7A-¢- BIHAF ulAl AlZ(micropore)9] 2% HK2)
of g3l AZEE % FF ATEL A I8 A2
TUPAC(international union of pure and applied chemistry)<])
Ae AZY a7 A 72 FRed 1A AF 20 A
ola}l, EILAZ 20~500 A, At A F(micropore) 500 A o]
goz grad’

gyt me sty AF dEg uwsy] 98
AAFALE 1) Z(S-4800, Hitachi)S ©]-&8tH T SEM(AAF
AHB)S AE LES A Hef AR specimen®
Wl W YehA 100000 Sehstel FIRT. T &
A8 27 @439 9 std A4 I PR Hote]
98l EDS(7593-H, Horiba)2 24314 th

. 8ut & 11

31. MAe|
Fig. 2& A AGN-HC)O| me FHE4S umsly] 9
3t} gl el AT dleexe A4 FH524
€ HTF Ao FHAS2HE 67HA FEl(Type [-VD 2
Efdc

Fig. 29| @&&8A 9 Z %= Type T Type IV &
Z BE2 3% AFH AU AFAM AF dge] vyl
A AFd AoZ Kol Fig 29 AT ga&dA =
Type IV FHE Holw mlA AFA A AZe o2
ANAR A7 dae] galesAle H& F33] F83e &
& 9k 23 @AY AAF FFd wWE viERA
NME 62.31 m/gol A 23125 m/g2 aA =13 2 %

_l

At ol gsFgoA AAHR Esha FEste ©@EtE
HA 9 AFE i e BHEY 2d 59 FJLHER F
NEE ARG B& 854177 dEo)t”
270
[~~~ Adsorption(carbonized sludge) i
240} ---0---- Desorption(carbonized sludge)
F —A—— Adsomtion(acid wash) p

I —O—— Desorption{acid wash)

N
-
o

"
T T

g

-
N
(=

Adsorbed amount of nitrogen {cm?/g)
2
T

8
T T
9!9'—9.‘0»{).:\

W
'\om
% ‘

PP,
Fig. 2. Adsorption isotherm of nitrogen at carbonized sludge
and acid washed carbonized sludge.
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Table 1. Standard conditions and experimental data

Item Condition Value

Steam flow rate(mL/hr) 30

Standard conditions Activation temperature(C) 500
Activation time(min) 60

Todine adsorptivity(mg/g) 2284
Yield(%) 7123

Experimental data
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Fig. 3. Adsorption isotherm of nitrogen at acid washed car-
bonized sludge and activated sludge.
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Table 2. Comparison of acid washed carbonized sludge and
activated sludge for activation characteristics

BET HK BIH {Mean pore size(A)

method | method | method

(mz/g) (mz/g) (mz/g) 2~15 | 17~500

Carbonized sludge

(acid wash) 231.25 | 8442 | 14052 | 11.27 | 3778

Activated sludge | 288.28 | 136.95 | 15447 | 7.42 47.14

Kl 2 0KV 14, 5mm 100k SEME # i %
(b) Activated sludge
Fig. 4. Comparison of Pore development of carbonized sludge
(acid wash) and activated sludge by SEM.
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Table 3. Content of elements of activated sludge
Element C O | Mg | Si S | K |Ca]Fe

Content(wt.%) | 47.49 | 35.62 | 0.49 | 13.96 | 0.27 | 0.8 |0.28 | 1.09
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Fig. 5. Analysis of chemical component of activated sludge by EDS.
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