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HE: A CME S DKM (Peracetic acid and maleic acid, PAM) G8 A RCH £ K FEFT b K B R R 25 4 R LR 70 25
PR BN 27 4t 22, [) B 44 2 2 4 22 B i g AR B, SR T PAM T b B o 2 2F 4k R W B AR AL i A e 28 . DUl S 2 T
(Peracetic acid, PA) TilAbHE A X HE , % 48T 90 ~ 120°C. PAM T b 2 o K A6k AT v 2 45 4 % 19 7K i 3l 1 2%, 2R A SUAH 7K
% 3N J1 2 BTG A0 A T RS FF A 2 27 4k 22 00K R 8 1 22 S8, S5 R TH, 2F 27 4k 22 09 /KA b P s K A
5 UK A A B Bk i, A K g R 43 10 L 081 B 2 R TR R R I R . 5 PA BAR IR XS LE & B PAM 5 4b 3 AT
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Kinetic Analysis of Hemicellulose Hydrolysis in Corn Stover Based on
PAM Pretreatment

LU Qian TAN Yufeng ZHANG Hui LIN Hao XIAO Weihua
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Previous work has shown that peracetic acid and maleic acid (PAM) pretreatment can achieve
cellulose enrichment from corn stover by dissolving lignin and hemicellulose, while the degradation
products of hemicellulose in the pretreatment liquor of PAM pretreatment were mainly dominated by
xylose. However, the degradation of hemicellulose in corn stover during PAM pretreatment was still
uncertain. The kinetic features of hemicellulose hydrolysis associated with PAM pretreatment of corn
stover was investigated. Time profiles of xylan hydrolysis in the range of 90 ~ 120°C  were analyzed by
using biphasic model with PA pretreatment as a control. The results indicated that xylan was composed of
two different fragments (one for the fast hydrolysis portion and one for a slowly hydrolyzed portion of
xylan). Slow-to-hydrolyze fraction of hemicellulose was decreased with the increase of temperature.
Compared with PA pretreatment, PAM pretreatment could not only significantly reduce the activation
energy of fast-to-hydrolyze xylan and slow-to-hydrolyze xylan to 71. 4 kJ/mol and 79. 1 kJ/mol, but also
enhance the hydrolysis reaction rate of xylan. The validity of the proposed kinetic model was verified by
the experimental data. The obtained information revealed the kinetic mechanism of PAM pretreatment to
promote the hydrolysis of hemicellulose, which provided a theoretical basis for efficient hydrolysis and
product utilization of the hemicellulose in lignocellulosic biomass.

Key words: corn stover; hemicellulose; hydrolysis kinetics; peracetic acid and maleic acid
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Tab.1 Experimental parameters of PAM pretreatment

on corn stover
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Fig. 1  Content of xylan on pretreated solid fractions

at different temperatures
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Fig.2 Experimental and fitted data profiles of xylan

hydrolysis of PA pretreatment
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Fig.3 Experimental and fitted data profiles of xylan

hydrolysis of PAM pretreatment
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Tab.2 Fitted kinetic constants during hydrolysis under

different pretreatment conditions

b # = WA/ C k, ky H, R?
90 0.0011 0.1361  0.93 0.99
100 0.0018 0.3611  0.91 0.98

PA

110 0.0118 0.5587 0.90 0.99
120 0.0303 0.9612 0. 87 0.98
90 0.0044 0.2405 0. 86 0.98
100 0.0138 0.6282 0. 81 0.99

PAM
110 0.014 3

120 0.0396

1.090 6 0. 50 0.99
1.471 4 0.29 0.99

1E PAM T AL BRAN PA T Ab 3 b H, Y6 5 AL B
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Al WLTE PAM T3 AL BLRT PA AL B AR 35 02 LR i I
7 43 A R Ry =, 3R B RN B R R R
MK fEHERR . o3 4h, PAM FiiAb $ g H, B AR T



398 &l #Hl

2023 4

PA AL B (Y H 5 2 % B, 75 PAM T 4k 3 e
BN A B () L9 U B0 3 5 T PA 9 Ab B o e
JREA BB LE . 3 AT AE S T PAM Ak B
WY SRR, T 5ok WA —Fh TR IR, A5
HA— 2 S 3 | 2 W T LA Rk e A
L R N NV E R & 1 [ NG ]
ORI Rk A Y R R TR
A s 6 PAM FAb B eh  BANGR N T ok R, B A
TR H R A T OB R K R R R
A T S R 4% T AR 25 5 T Ik 2K ) T Al 1) 355 1 £
P T 4 SRR T A 1 DBT 200 e 0 i £ 7
ANE PO 2 O B ok R Rl T
R, TE KW HY RSt e, R m H'
SRR 1 I3 R M A (8 A5 R SR A A5 5 Uk
iR PAM T Ak B K A% R BB Y Ak R R
T PA Tigb 3,

PAM T4k BEFI PA FiALBE (Y H, ¥ 55 T 5 iR 7
QbR K P A BE L K 2 R FAL B0 T fE
PAM Fii 4 3 R PA i Ab BE b b 3R BE IR
( <150°C) B T H* By HL 8 JE T 500 T A 58 bk
(K A , 5 5 PAM T4 3R PA T5Ukb B H, 5
RS e W], bl J52 107 0 5 2 197 A SR F) LG 491 9 R
R TR PN I 1 0 L % L) R RS T 8 g
R — S5 2R L W Z W, )i
BB BE A& 1 KA T B, St AT L iR R
PAM Fii 4b B I PA F54b BE b H LE SCHik 9 37 3 i
B o B ORAEFT R BB SUR K 4T B Z AT
PRI 2R« 1 5, T 4 28 10 25 ) A3 A e 2 T S5k
F 610 T B BB 843 0k IR i 2T 4k 3 ROK B B P Y
AR SR 5 A0 2 k5 B, — T 20 K BB A
JF % LGB 07 0% R IE BUOR TR Z Tk AL B
(LCC) R AT 5 18 R R & I, S BOL 2818 5 0t
AN, 2T FVRE I R 5 A He ) 19 728 Ak 25 5 BOK B
B H IS AL, 5 K R A 25 7
2.2.3  FWIHLEES BT

B 4 575 T PA FiAL A PAM AL B3 A B8
W 7K % 10 B R 3 BORT 1/T 19 Arrhenius fh 42, 41 %
LI A g, IR AR BF 5T 09 R R I Ak i 5
SCHk PR BB K i 15 AL RE 45 R 5 T 3. EARBE
FE R, R OB 10 0 K A I T &2 1 fig i, N
S 3 AL e T AR 5O R T K A R 1Y 3 AL g
533 cHk g BB, B S, R R JE
e A0 4k B 2% 5 BOA SO K e T A 3 1L fE
AT} PAMTS Ak B A A OB bR S K i 0 5 K
R 3% AL i 24 A AT R R T A B A% 1R I 22 S BT

y=79.145-20.89
R=0.91

Pl 4 O [a] B Ak B e 3 B R 9 400 Hh 2k

Fig.4  Arrhenius plots of rate constants and temperature

for different pretreatment of corn stover
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Tab.3 Comparison of activation energies for

xylan hydrolysis in different pretretatments

S e K A 1 K fif i
JE R AL RE/ XA '
WIRiS i i AW
(kJ+mol™") (kJ-mol™")
Tt ¥y 7K A 83.3 138.8 k[ 22]
FORFER FRGR R 105. 6 112.5 ik[32]
ARV N i B 1R 127.2 135.7 3k [ 34]
H 5 B 1R 60. 3 61.1 ik [20]
7K #h 136.0
FAR: TN 2 116.0 Cik[27]
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