Korean Chem. Eng. Res., 52(5), 672-677 (2014)
http://dx.doi.org/10.9713/kcer.2014.52.5.672
PISSN 0304-128X, EISSN 2233-9558

&l

e

A 2AES2| HIES] S40| i+
Poudel Jeeban™ - ZI2IEf* - HEHOI** . QA& **T

Tl 7] ARNE A
330-717 &% HMA] AMET HME 122323
sxshlrfly A4 sk Fela)

305-719 94 5737 SAUIE 125
g rrf|sly 3438k}

330-717 3% HQRA] AE- A= 122323

2014 2€ 199 A<, 20149 49 19 AR A, 20143 42 129 AQE)

A Study on Torrefaction Characteristics of Baggase

Poudel Jeeban*, Won-Tae Kim*, Tae-In Ohm** and Sea Cheon Oh***"

*Division of Mechanical and Automotive Engineering, Kongju National University,
1223-23 Cheonandae-ro, Seobuk-gu, Cheonan, Chungnam 330-717, Korea

**Department of Civil and Environmental Engineering, Hanbat National University, 125 Dongseodae-ro, Yuseong-gu, Daejeon 305-719, Korea

*** Department of Environmental Engineering, Kongju National University,
1223-23 Cheonandae-ro, Seobuk-gu, Cheonan, Chungnam 330-717, Korea
(Received 19 February 2014; Received in revised form 1 April 2014; accepted 12 April 2014)

FO

of
O}

HHERShR= 200~300 °C2] £E/32$17101A4 vlelemi~g Axejshs dAfe]s7dolr ol wiglsl 372 nole
Ul sol SR AR BahEel S GG W 20 2beia] ok, & ATl AP FAHES] W
Qs Aol 5 Q175 Ssiglon] Hes £ 9 sl Aol Tk ol S, Mele o wrks el
7}AR 3} 3180 TAl] TS Tk T8t & Ao A= TGA(Thermogravimetric Analyzer)s ©]-8-3F AP 5
AHE] Hieks) kol tjst 43} oux|9] wisl® s nEsisit) & 2R Weks}l 2kof ule} S 9l
G S7RRII O 7RIE 9 oflUR] &2 Fhaeiglon Bdk ARVIRS e dalsleat ©helea ShekE,
CH, Hth 1 5k 2ieollx Faljw7] Aldehe Zle gl 4= 3I3ith

ol

Abstract — Torrefaction is a thermal treatment process to pre-treat biomass at temperature of 200~300 °C under an
inert atmosphere. It was known that torrefaction process strongly depended on the decomposition temperature of the lig-
nocellulosic constituents in biomass. In this work, the torrefaction characteristics of baggase has been studied. This study
focuses on the relation between the energy yields, heating values, gas emission, volatile and ash constituents with tor-
refaction temperatures and times. The activation energies of baggase torrefaction has been studied by using TGA (Ther-
mogravimetric Analyzer). From this work, it was seen that ash constituents and heating values were increased with
torrefaction temperature, while volatile constituents and energy yields decreased. It was also found that carbon monox-
ide containing oxygen were decomposed at a lower temperature than those of hydrocarbon compounds, C.H,.
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Table 1. The properties of baggase sample used in this work

Items Weight fraction, %
Carbon") 44.8
Hydrogen" 5.8
Nitrogen" 0.3
Others" 49.1
Moisture (%)) 10.2
Volatile matter (%)? 88.9
Ash (%)? 0.9
Low Heating Value (kcal/kg)" 4,070.7
DDry base.

DWet base.
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Fig. 1. Schematic diagram of torrefaction experimental system.
1. Air bomb 7. Thermocouple
2. Flow meter 8. PID temperature controller
3. Sample injection rod 9. Dust sampler
4. Furnace 10. Gas cooler
5. Quartz tube 11. Gas chamber
6. Sample boat 12. Gas Emission analyzer
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Fig. 2. Typical TG curves for baggase in N, atmosphere.
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Table 2. Activation energies for baggase torrefaction obtained with
various methods

Methods Activation Energies, kJ/mol
10 °C/min 87.9
Equation (7) 20 °C/min 77.4
or (8) 30 °C/min 728
Average 79.4
Equation (2) 180.4
Equation (10) 189.3
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Fig. 3. Ash and volatile matter of baggase with torrefaction tempera-
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Nomenclatures

A : Preexponential factor [min~']

E : Apparent activation energy [kJ/mol]

H,,, :Heating value of raw material [cal/g]

H,, : Heating value of torrified product [cal/g]

n : Apparent order of reaction

R : Gas constant [8.3136 J/mol-K]

T : Absolute temperature [K]

T, : Reference temperature at (1-a)=1/exp [K]

t : Time [min]

W, : Weight of raw material [g]

W,,. : Weight of torrified product [g]

Greek Letters

o : degree of conversion

o : degree of conversion at T,
B : heating rate [°C/min]

0 1 T-T, [K]
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