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Abstract
In this work, the effect of torrefaction on the basic characteristic of sewage sludge was studied to evaluate the energy potential

as a solid fuel. Torrefaction experiments were performed at temperatures of 150~600 C. The torrefied sewage sludge was
characterized by the energy yield, ash content, volatile fraction and high heating value (HHV). The gaseous products from
torrefaction of the sewage sludge were also analyzed. Thermogravimetric analysis was carried out for the kinetic analysis of
sewage sludge torrefaction. From this work, it was found that the ash content increased with an increase of the torrefaction
temperature while the energy yield, HHV and volatile fraction decreased. It was also found that the emission of carbon mon-

oxide and hydrocarbon gases started at 300 C by the thermal degradation of volatile components in the sewage sludge.

Keywords: torrefaction, sewage sludge, energy yield, torrefaction temperature

LM B
HT AT L3 WAE 918 715w Poked 9 s R
AN Bo g Qste] A AAA R AA e 1 u M 2w
o e o] daE L 9lon, ol ulel FABHE o] Fi A4

oA ol ool v gl 9 S0} 1) Sl
e} olefgt o eul s TiTEE AMGAAS 915
Aol 5% Bew @ A% &5 0 we] slol A7) 2 u)
gol mofleh mebd WAL 915l AUA UL F wol e,
Wl Aso] Aol Fs] ARH I glom, oleld Sueld
HRAFE F40.2 nlol o ©aHE] o] gl tfe wilo] st 9l

T Corresponding Author: Kongju National University,
Department of Environmental Engineering, 1223-23 Cheonandae-ro, Seobuk-gu,
Cheonan, Chungnam 330-717, Korea
Tel: +82-41-521-9423 e-mail: ohsec@kongju.ac.kr

pISSN: 1225-0112 eISSN: 2288-4505 (@ 2014 The Korean Society of Industrial and
Engineering Chemistry. All rights reserved.

510

o e Hol e wshel
Fhw BaEol

A% wakshs B0l 7k 4
Zj]._/]x_%]oﬂ Lq_g/]_ OﬂL-]X] _/E_No] x%x] o};ﬂ HLg

o

‘F

o] Stk webA ol g £AIE sldstr] flste] HIF o|A |
T w3hEe] nlsko] v wtou} ouA] gl iAo R &
Rk opuet e whsle o] ARt ell ] an] = oAl Hlgke]

YO ke AUATL 208
A QA o] WA ke

e} olejdt vlolerls SRl tiE #8 % wile] F71Hn
Qlgole Bpeka el A9 AAHOw HE Fee nol vl
o 7HgE S ARAoI, H3 DG Wildsl e vhtw A}
$2100) thet vlo] oulx9] Bgol] gloln) AR e vl =
FAIZ 2Hgaka Qe oleld SWelA S5&uAe] A uE §
714 B71Bol7)= st 7lRH o noloular AE T g B
7 ohje} el Sng 5 gl wlol ol Alolehs g o
sl Al shseel o) 2 sk 19 @77 e 19
3 QIeH12-141. 53] AR Hele] olsto] shaeiA el 8
Aol ket A A2 Seol et srLe o] 1

WFeksKTorrefaction)oll st ¥
ATH6-11].



SezeAY ek SO B AT 511
Vent
2 4
10 o 2727273
11 ‘ 6__5
% /AT IS SIS ST
(I 9
EEEEN
12
1

1. Air bombe 2. Flow meter 3. Sample injection rod
4. Furnace 5. Quartz tube 6. Sample boat

7. Thermocouple
10. Gas cooler

Figure 1. Schematic diagram of torrefaction experimental system.

Table 1. Properties of Sewage Sludge Used in This Work

8. PID temperature controller
11. Gas chamber

Items Weight fraction (%)
Carbon” 32.81
Hydrogen® 7.62
Nitrogen® 5.43
Others” 54.14
Moisture(%)” 74.1
Combustible matter(%)b) 15.8
Ash(%)” 10.1
High Heating Value(kcal/kg)“) 3,156.9
9 Dry base
" Wet base
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Figure 2. Typical TG curves for sewage sludge in N, atmosphere.
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Figure 3. Ash and volatile matter of sewage sludge with torrefaction
temperature.
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Table 2. Kinetic Parameters for Torrefaction of Sewage Sludge

5 5

Heating rate (‘C/min) Activation Energies (kJ/mol) Reaction order
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Figure 4. Heating values and energy yields of sewage sludge with
torrefaction temperature.
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Figure 5. Analysis of gaseous products obtained from torrefaction of
sewage sludge.
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