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A Study the Carbonization and activation

of sewage sludge

Kyung seok, Yoo
Advisor; Prof, Young nam, Chun Ph,D
Department of Environmental Engineering

Chosun University

This study made carbonization sludge of most suitable through
entering the capital, the function rate, temperature change, reaction
time variable research using dried sewage sludge that is exhausted in
Kwangju-kwangyokshi sewage close processing plant, and chared
sludge made vitality topic because do physical aspect of a mountain
sticking fast made carbonization sludge research for efficient activated
carbon manufacture through nitrogen adsorption and confirmed that
pore development for activated carbon manufacture through physical
activation and chemical activation, SEM.

By Stainless archetype pip that do activation woolen yarn testing
ground by activation, length is 500mm and inside diameter is 85mm.
Carbonization reaction inflight temperature preservation to 1000T
temperature control electric furnace (CLF-T1320, SERIN, Korea) that
possible control unit is threaded use, and installed division to keep
carbonization reaction in-flight gas stream evenly, and taking a coffin
out of the house and carbonization reaction in-flight thermometry are
consisted of (Hydra Data Logger2625A, Fluke, USA) do K-type
thermoelectric couple and data analysis chapter.

Made heating rate of 6.7 C/min pouring nitrogen gas (100ml/min)

continuously to make up interior inactivity atmosphere. Dry sludge in



variable research in function rate 10%, entering the capital change in
0.25~0.5mm, temperature change in 600C, reaction time in 60 minutes
Iodine and methylene blue adsorptivities by 149.1 mg/gs maximum
value laziness take, and appeared by yield 30.9%6 of this result.
Also, sewage sludge physical activation method, could get reacting
activation for 60 minutes in 500C pouring in case activate vapor and
when did vapor by 30ml/h, this time iodin and methylene blue
adsorption ability of each 2284mg/g and 102.3 mg/g and specific
surface by 231.25 m»/g appear .
Appeared by thing which this worths are high than carbide that do
not activation feedback.
Among sewage sludge physical activation method, could get reacting
activation for 90 minutes in 700C pouring in case activate carbon
dioxide and when did carbon dioxide by 79.86ml/min, this time iodin
and methylene blue adsorption ability of each 272.53mg/g and
137.67mg/g and specific surface by 215.04ms/g appear .
When this value compared with vapor activation, look specific surface
that appear as development of work is low than vapor activation
because 1s low although iodin adsorption angle increased.
In case use commonly chloridation zinc (ZnCl:) to vitality topic,
optimum activation condition is ZnCly/carbonization slur about
carbonization free medical care weight mixture ratio 1.0 : Iodin of
vitality freight and methylene blue adsorption ability and specific
surface appeared by 317.82 mg/gs and 136.75 mg/gs, and 277.51ms/g
each this time by 1.0, activation temperature 600C, activation time 90
minutes.
Could know that show that development of fair work consisted
because comparing with carbide in case of activated carbon that make
activating medicines by chloridation zinc and transference yeild is very
high by 60.0%.

In case use KsS to vitality topic, optimum activation condition 1s

K>S/carbonization slur about carbonization free medical care weight



mixture ratio 1.0 : Iodine and methylene blue adsorptivities and specific
surface appeared by 299.8mg/g and 139.77mg/g, and 133.07m:/g Eu
each this time by 1.0, activation temperature 700C, activation time 90
minutes.

Because activated carbon that make sewage sludge activating
medicines by variety goods potassium compares with carbide, iodin
adsorption angle increased but specific surface decreased, this at
activation process America work union or that converted to chad more
than 10A because being extended mean .

But, K2S when Iodine and methylene blue adsorptivities and specific
surface value consider low thing generally, work could know that
development 1s unprepared.

In case use potassium carbonate (K2COs) to vitality topic, optimum
activation condition is KyCOs/carbonization slur about carbonization free
medical care weight mixture ratio 1.0 : Iodine and methylene blue
adsorptivities and specific surface appeared by 316.93mg/g and
130.76mg/g, course 381.03 mo/gs each this time by 1.0, that react for
activation temperature 600C activation time 90 minutes and
transference number was 46.0%.

Specially, swege sludge work that have adsorption ability that is far
excellent more than common use winning a prize activated carbon in
case activate medicines by variety goods potassium could make
well-developed activated carbon with vapor by carbon dioxide activate
and had more excellent adsorption special quality more than activated
carbon that make .

In case use potassium hydroxide (KOH) to vitality topic, optimum
activation condition is KOH/carbonization slur about carbonization free
medical care weight mixture ratio 1.0 : This time that react for
activation time 90 minutes in 1.0, activation temperature 600C Iodine
and methylene blue adsorptivities and specific surface each 412 mg/gs
and 137.4mg/g, and 393.92m-/g appeared and transference number was
43.3% .



KOH that make sewage sludge activating medicines by potassium
hydroxide - if see adsorption special quality of activated carbon, work
can know that activated carbon that develop fairly made showing high
adsorption ability value than other activation.

However, when transference number considers very low thing after
activation reaction, potassium hydroxide activation for lungs sludge is
judged it 1s no effectiveness.

If synthesize all experiment results that achieve so far, appeared
excellently when activated sewage sludge for organic matter by vapor
among physical vitality narration in case make activated carbon is
most superior KOH in medicines vitality narration and was expose
that KoCO3 is superior next.

CO2 and KsS did not cause development of clear work to wvitality
freight, Specially K>S to vitality freight development of work fall into
discredit that did but know that is incongruent to vitality topic when

consider specific surface and economic performance can .
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4 318 (Chemical Activation)
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FH49S Bold a1, F48 BAd 94 FHH: 249 F49L B,

Es.@ 319, o 3& A9 A5d Bt 2o F b4 A sl fEd

r AP Py) 1)
X, A=A2~Fy - (1+(C-DAPY}

ot} o] He HHY L

Y _ 1 _’_L],_i (2)

ot} o714, C= e (Ei-EL)/RT

X : weight of adsorbate adsorbed at relative pressure P/Po(mg/g)

Xm : weight of adsorbate adsorbed at a coverage of one

monolayer(mg/g)

P : partial pressure of adsorbate(mmHg)

Po : saturated vapor pressure of an adsorbate(mmHg)

C ! a constant which is a function of the heat of the adsorbate
condensation and heat of adsorption

El : heat of adsorbate of the first layer(cal/gmol)
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Er : heat of condensation(cal/gmol)
R : gas constant
T : adsolute temperature

o] A& dwtxo=® 0.05 < P/Po < 0359 ®HelolA & 2t Ao &

A4 e, P/Po t P/X(Po-P)E A3}t s¥

GRS FEAY XmoZFH ¥3EHA S = oS A st +&8 # 2d
=3

_ Xwm

S= Y N Am (3)

S : specific surface area(m’/g)
M : molecular weight(g/gmol)
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Fig. 4. Bench scale plant of expermental set up.
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Photo 1. Bench scale plant of photo.
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Table 1. Proximate Analysis of Sewage sludge.

Item Unit Sewage sludge
Water wt% 79.5
Ash wt% 9.00
C wt% 14.1
H wt% 10.8
N wt% 2.70
O wt% 25.7
S wt% 2.68
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Photo 2. Sewage sludge of photo.
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Table 2. Ultimate Analysis of Sewage sludge.

Item Unit Sewage sludge
AlOs wt% 7.54
CaO wt% 1.95
Cr203 wt% 0.05
CuO wt% 0.07
FexO3 wt% 3.21
K20 wt% 0.73
MgO wt% 0.89
MnO wt% 0.07
P205 wt% 2.75
SiO2 wt% 21.7
TiOo wt% 0.2
ZnO wt% 0.14
AREART wt% 60.0
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Table 3. Heavy metal characteristics of Sewage sludge.
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Table 5. Standard conditions and experimental data(Steam).

Item Condition Value

Steam flow rate (ml/hr) 30

. Activation temperature
Standard conditions C) 500
Activation time (min) 60
Todine adsorptivit
(me/ )p Y 228.4
Experimental dat me/e

xpetimentat data M.B adsorptivity (mg/g) 102.3
Yield (%) 77.23
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Fig. 23. Adsorption isotherm of nitrogen CO: activated sludge.
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Photo 5. SEM photograph of CO2 actived carbon.
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. Fig. 25. Analysis of chemical component of CO2 activated by EDS.
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Fig. 32. Adsorption isotherm of nitrogen ZnCl: activated sludge.
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Fig. 36. Yield of variations of K2S activation temperature.
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Fig. 41. Adsorption isotherm of nitrogen K>S activated sludge.
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Fig. 43. Analysis of chemical component of K2S activated by EDS.
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Table 9. Standard conditions and experimental data(K>COs).

Item Condition Value
K->COs/Carbonized Sludge 1:1
Standard o .
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conditions
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data
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Fig. 50. Adsorption isotherm of nitrogen K>COs activated sludge.
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Fig. 51. Cumulative pore volume and pore size distribution curve at
KoCOs activated sludge.
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Fig. 60. Pore volume and pore size distribution curve at KOH activated
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