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Abstract

Residual lignin was extracted from corncob hydrolysis residues using modified enzymatic mild
acidolysis lignin ( EMAL) method. The pyrolytic characteristics of the extracted lignin was investigated
by thermal analyzer (TA), and its kinetic model was studied as well. It was shown that the pyrolysis of
residual lignin mainly occurred at the temperature range of 200 ~500°C , with two loss peaks at 270°C
and 400°C respectively. Kinetic study indicated that pyrolysis of residual lignin belongs to two-order
reaction. The main functional groups in residual lignin was characterized by fourier-transform infrared
(FT-IR) spectroscopy, which showed that main functional groups were not destructed during isolation.
The surface morphology of residual lignin and its pyrolysis char was studied by scanning electronic
microscopy (SEM). The analyses showed that the individual particles of lignin were polygonal in shape
with multiple conchoidal fracture surfaces, which undergone brittle and plastic deformation during
pyrolysis. When pyrolysis temperature increased, the char was more uniformed.
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Fig. 1 TG-DTG curves of lignin

R 2 IR AR TEA R THR R TS B PR
MESH, w3k 2 ALUA Y B THEE R4 5, B
KREH AR D, T, A A P (R BE T, [0] 5
AL SN, B IHR R Jy 20 F130°C/min [EH T T,
FEAHAE , FHEBCEXS T AR S (KT
A ER AR A g, S RO BUR A THI AT, i
IR, IR TE o0 A R TR R T I

FIH #4 H 3d B2 19 TG-DTG B4, AR 4% Coats-
Redfern"™ B2, AT LA & SRR B 0124 580

PR A ) o — A, T AR T R A AR B g o
TifEN

da &k
TTZEf(a) (1)

Arrhenius %%
a—ALE R

Krh &
B—THE R




F12H

B A TOREIK SR G A A R AR R S 113

R2 REARZEARFREXRTHRMBFIESH
Tab.2 Pyrolysis characteristic parameters of

lignin at different heating rates

FHR % B PRI (E R RRREHEEKD,
/°C +min ! RET,/C /% /% +min "

10 372.5 67.93 2.84

20 403. 8 68. 85 6.15

30 403.5 69. 54 8. 84

Sla) —3h A 1R R K
Forb B f (o) BT SO B HLER, XoF 1 B A
B, fe) =R RoR N
fla) =(1-a)"
P n——RINEL
PIHR IR Gy BIAE i 7E R TR T S A2 20
BB, AR —EE T R BURAE N G, [ IR 5k R
Vs G, WIHFAL 1 7350

R—" AR %L
(D) HATRU

T— R W&, K

* da kORTz E
o = [ oy =g o (= ir)
AT o Cle) ) ERE (2)

7 " " BE RT

o CC s LA, AT,
E s FoR
- f,%’\@?ﬂﬁjﬂ In ,BiEO
B FE BRI E R F E kR f(a)
T 3 AP A9 A, AR T B2 1 248 n Y
KA n EAAZ(2) EGTRR I, n B2 i,
/=) -1 ER_E
T BE RT
I, 78 AR BT R A 32 B B IX ] (200 ~ 500°C)

G, -G /(1 —a) -1 .1 TR
a= =8 100 tn 20 =L Lol RAFOZEHER R, 01F9 2
0~ Vi
Arrhenius Bk T 34 FR. B 2 R EE £, 7T LA RS
- -k BRI A T 28 B IR L TR 1 T b R MR R, 4
¢ BN 3 PR
K k— KT  E—FRWIGELRE
-11.0; -11.07 ~11.57
115} -11.51 120
_, -120f . SRR - *‘2-0i . SRR —1 —12s} o SRR
L, st o R &l 128 — R Al —130f — PR
L= -13.0F DN d|s 1307 T _1asl
= -13sf S| -13s) S| a0}
£ 140 g -14.0¢ —-S ,]4.5 L
-14.5F ~145L - “15.0}
-15.01 ) ) ) ) —15.0¢ ) ) ) ) N ) _ 5j5 T R S R N |
0.0012 0.0014 0.0016 0.0018 0.0020 0.0022 0.0012 0.0014 0.0016 0.0018 0.0020 0.0022 0.0012 0.0014 0.0016 0.0018 0.0020 0.0022
i +K Lt
@) (b) ©
K2 Scmsds S8 rEmlE

Fig.2  Comparison of experimental data and linear fit
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Tab.3 Calculation results of kinetic parameters
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Fig.5 SEM micrographs of lignin chars prepared at different temperatures
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