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gHgLE GAE, B3 d 2438 S AR AzxEHe BUAQ &, uAYdEAdY @
g 7 T HEHeR AHEHI e dEHY FHA A2l 2&d
grtel AN Eod datsd uAE =50 HUsrt He 23& YL A
: 7 0 aEY 848N Y FE3 g48LY BE 5 ¥4 2
€ R VATELF T3 2ol dR AitHo] Hols 8488 2
Z Az g4 d@ 3L A0t 278 U AE7AY dF
29 FHYTVLE O HHZ2AL AN U9 " B 4
Hideld 4d3d 54& 7M1 Je HIL2FEH SPBLE Az
gAY 2748 A A5t TGASAA EA A8 S P34 ol AA
furnaced] A8 @ B4 T 3= TAHE AT ZAEAS.
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TGA(Du Pont, Hi-Res™ TGA 2950)& o]43t9 AT ®AY d&d A%S 2A}
st7] Y8t 719 AA E78A 20 T/ming $& £52 942% 2ANL 3493,
Kinetic parameters®™ %£7] £ £EZ 40 T/min®E 33 Resolution® 3~67}2 ¥ 3}A]

A 7t 28 AFE ZAE F A (D& o183k AdstHH3]

q \ - (—La Ea\ 1 AR —\r-1
(%) = (TR2)g) + In(GE n1-a)"") (1)
o714, q : heating rate T : temperature at the maximum peak
Ea : activation energy R : gas constant

A ! pre-exponential factor n : reaction oder
@ ' conversion rate

23 TGAZA4M 9] G4 AlZx FA Simulation
g3 3 A3 FAHY EAHE 2AL F2AEY) $iEY TGANANA Figure 13+ o)
simulation 438 & Ao, Ax BEYNadN £ €% 20 C/mineE 800 CT7Hx 4
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Z% Mg 3o 9 thermogram L ZHF-H,
JE&7 ANFHE 2X(onset temp)E FHI
] €A 3087 dAYstd AEE .

(¢

Drnamiee 906C N2s oA 2597 s ge $Hes
under Ne JE gZFEME e BA FFo] 80 % ol
b 2 W 74x Figure 19) 202 @3 4x9
(naomonzer ] 27A% 2aat AtHelst ol ge BIHS
"-HA---I-.:;;I;\-;;;;J{;;;B;;I; """" ‘=214 aiyelgr )., BAse FIFE
[ aton-set T. under N, } Ef{}s—}% 7&_/}_:;1 50 ml&/mini .?rcg}q;q %—.%
e | &% 20 C/mino2 800 CT7AA 43F 43
~rew > aon TS0 & A& 27 exst A LEE Fo} o
] \f— 2oy 2 ARES AAAHNA AESE AY
[SURRU. ' ST c}
[ Activation J 24 Q’ﬁ ‘ﬂ'.’}. Zﬂ}_

AA A AR HHA FE MARE ol &
Figure 1. Simulation scheme to find out 3¢ AZE 5 g/min® =2 AFHLE ¥
the heat treatment condition. FAA TGAAANA e A8 =AM
w23 2 243 s AAY. B3AE FAE 4 VminlE FYAAL, 843 Ade 2F
BAZH AN T 2HE 50 m/mineE FJA AT

25 vjgdA 9 MFg3 @it
TGA(Du Pont, Hi-Res™ TGA 2950)& ©}43t] n-heptanes] A ¥ Alg9] @izFo
2% A @) (3 98 Ztzt BET v3dHA G AF248e F3A 4l
Seer = 3.85 x 10° X am + 57.7 (2)
Vi= 1.4 x ar + 0.0557 (3
o 7}A, Sger : BET surface area (m'/g) V, : pore volume (cm/g)
@,; - amount of thermodesorbed n-heptane (mol/g)

ar : total adsorption capacity of n-heptane from TGA

3.8 % 1@

31 971 7149 4%

Figure 2= £4%17] 7130 w2 gl & A S Uetd A22ZA F7) FAAM £
Table 1. Rice straw decomposition in N2 and air heatign rate : 20 C/min

Atmosphere Ea Decompo.si‘filon Solid yield '}‘a T:,,‘-,x
(kJ/mol)  rate (min") (%) (T) (T)

N; 160 5.69% 10" 30 230 280

Air 161 2.76 X 10" 18 230 250
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Figure 2. TGA thermograms of rice
straw in air and Nz atmosphere
heating rate : 5 C/min.
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Figure 3. TGA thermograms of
samples prepared according to Figure 1

Aheat-treated precursor at 2307T,
Bheat-treated A at 280C, C
heat-treated B at 300 T, Dtheat-treated
C at 3407, Etheat-treated D at 3907,
Frheat-treated E at 4307TC.
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32 ©3 %A simulation ¥ #% furnace
dqe 484

Figure 3& Figure 19 %34 €@3lyez
AZE MBS TGA thermogramoltd, I3
dqa & F sixel, AU FAHo=

&

2 o] Fda £& £ AS F78IY F A&

ojubAl &8s o 4 gtk uwalA o] dHRE uvigo
furnaced] &3 2 AR E ¥4 furnace WA

L8

9 $2&EE Table 291 YRR d#
o AAd d%4 JdRe dAyg x5
FRAE AFHog $&457 AHPARE
Ho] 917l W& 390 T ojAY dAg &
ZeA gAsA HY gsEy F4H ¢
22 o, TGAR M= 28], Ashs}
g 448 BHd olEd #3d dUe
ZAve7] 935td, 340 T4 EAEgE AR
£ 390 CTE 2AY 1429 $24x9¢ 48
T/min% 2& $2452 ARd AES =
AVttt Figure 49014 B upg} o] B
A7) 1A e A4V ohdEr ¥
FAN #FdEel 2 §Fol 10 %3 Holx
A3 dES7 dojdy Fr19 fyHel
F7t8td 30 % A=/ =Y, 380 CollM &
&7t 484 APgHn I8¢ ¢ + o
o d&4 stdzY F$, 390 T olAelM
gaAd 5 fGUd olfE JIEE WEE 4
34 7t 710 982 RN AshEl 7
HEeith, wEkM, g3t FAHAAN $E 9
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Table 2. Applicability and true heating
rate in Rotary Tube Furnace.

HTT Applicability  Heating rate of

(T) tor Furnace Furnace (C/min)

230 0 22

280 O 28

300 0 31 . - ‘ —

340 O 39 0 200 400 600 800
390 X 48 Temperature (°C)

430 X o7 Figure 4. TGA thermograms of sample D
480 X 64 in various ratic of Ny and air.

33 &35 2 gL vigds ¢ Hl%‘ 43

A AN JEREREH AL B3E 3

A BPgLe] HEHA F HFEHE Table 3

of Yetlodth 400 CET & 2x44 %"‘*5}— A He dFdalgd S4¢ dEHZ Ashg

Table 3. Surface area and pore volume.

Surface area Pore volume
R e
280 340 012
300 420 0.14
340 500 0.15
400(activation) 800 0.34
TLE 1370 0.44

AE 2EAME Ashdrt He

4. 1
Qrs) WA Sol4 WolH A
44 <

U7 AE, B4 Jd) 2= 400 CE Fdn
2 =AM 843t NEE AxsdAT. 28y 400
CAA AR NEY MERHS AT 49 @2
A3 2z ¥A Ugo

2 9717 A% aAFAE oo
&2 7hd R4, 2o} dYolN 22 XY 28¢ HEANAS @, 300 T )49
H, ol 49& 7142 Wi T717 FYEIR7] HE

<
AT w2 27 71AE dFs 2As Fojof ¥4,
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