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Fig.1 Schematic diagram of experimental setup

1.2 REAHE
1.2.1 3 SBABEHZH —F 0k B8R KR R AL 18]

Z IR B, OV 28 AT R R A K TR
RO T 0 IR EE 200°C . /) 4 MPa. S NI []
10 min. #EHEAEH 500 /min, ZMEH LTI, &
IS Fe i 7K A 1) 130 3 by 1 o o 404 0.1% . L 220°C
J& 77 4 MPa. #4514 500 r/min.

H—LIKE GRS /KIE) - K30 ¢ TKRBET
SN EEH, BN 600 mL 28R /K A3 [ LE A 20 1 mL/g,
HHRAEA 1.5 MPa 20, TR iR — /N Ay
4 200°C, 4 MPa. JIN I fi 4 (500 r/min) , tFI 10 min
HUASTRMAARE, 4T NIRRT 28 A 8 4 ks

%K GBAR D SRR - Bkt E T
RNEEF, BINZERK, %ALY 1.5MPa &<, JF
JAIREEAEAS /N ZEATHE S 220°C, JETHE 4 MPa /2
Ao B FHPREEF T NSRRI, AT L 20 - 1 mL/g,
PR TR %0 0.1%, JFJAHEEE (500 v/min) , RNV ITFUETHAT,
HERE S min BURE, 45 40 min. T A KR 2 A RISTRT .
Z FUBRE AT 3,5- A KR (3,5-Dinitrosalicylic
Acid, fRiFK DNS) V55007, e e A EURE Ao
1.2.2 H—. ZF KA 34T

IR 1.2.10 FroR niEm AT s —. Dok, b
WK R TS EE A, A EARRE, JRFTA
BRRPENRE, BARES R 2,

200°C

4.00 MPa E O N

10 min WA=

500 r/min

220°C
4.00 MPa
500 r/min

40 min
FRIHK

EORIN
WA

B2 F—. Z PRy EATE RAZE
Fig.2 Schematic diagram of two-step hydrolysis procedure
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SR HAC R AL LU A

n, =PV >X09 4000,
M

1
K, g NIRRT, %; p(rs) ik R BRI,
g/L; V WA, Ly 0.9 i JsUb im JFORH S i B 4l
R M TG Z LA g R T E, go

PR B AT Waters2695 i ROIAH (A% BEA T 0 M
K Waters2489UV/Visible Detector K7 Z= 3 Y646
2%, 4Tk Ay Shodex Sugar SPO810 15 WahAH Ky EHAZK,
WA 0.6 mL/min; A4 80°C; AFELL 0.22 um JEE
LE9E, dHFEE N 10 wL, E4TH R 35 min. 82656 B s IR
P A MR LA E -

1.3.2 RARE| AT

SLRBAA T ) Ly B 5, SR B3E-QP2010 At
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faif#x GC-MS) HE4T. 3£/ DB-5 MS 30 mx0.25 mmx0.25
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0.4%s, HHHEE 5°~100°,
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K H Origin M1 Microsoft Excel AbFIEHE . SRS
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Fig.3 Reducing sugar concentration at different reaction time

2.2 THKBHEE D

B FK R AT 2 — —PoKkAR, Hrpsi—
KT 20 min BUFE

1 HPLC 43 B 75 30 1) S8 43 A1 ] AR A2 sl o
KRR ARG R E =), RS A NA N 31%, HIK
JE RPN S, TR 0 20.3%A0 13.9%.

AR R A — RIS, RO A4
AL B, TR AR SR, KR R 2 0
B U0 BH KB AT e 2 B TR A S R, AR
F5 R AR 0 0 5 B2 4T 4 2 5 0 o RACRE 2RI, 3=
BLEER I ML A 51 5 B-1,4 FE R D i AR
B, JC AT LW BT R AT A D-nb e X 4
P o L2 ] 0 S TR ik 8o T A1 0 11 5 ) S /> T 3R
KB BCH L KAR 20 T eT e %, X0
FIRIGAE. 54— AR RS EE L . BT O
Tikoy B e — -1k, RULASRESRAF 0L 3 FlobE AR D)9
J5, ARURT FH S OB ek 25 B IR IR o AU £ 4
TR ROTEIREZ) 4.05 g/L, 5 AGE B 33%.
T- DNS J7 iR S bl i 5 SRA N T2z, IR knT g
AW T KR SR AN 1 33%, 1T B 52 1) i SR
B TRERIR N %08 KT 12.24 g/l BiTRARBEfESs 20
KRG IR AT BT b, — 5 T nT g R A BTz A1 o e B —
WK ARG LRBETE S AFAE, 36 D KA AL S0k — 2D B i
R, BAN, AR SEUSRET RN, AT AR
ERE, BTRAARESAR e ML, Rk, SR D KRR
HEH BT B AT R 4k S A A AE TR, SRR — 2P bR
fift R AR, XA A A B D ORR AN T

mFE 1 P, KO TS —PKMR)5, DNS
Iy M A R JEB Rl 9.94g/L, HPLC 23 M5 i

M 20.32%, S 60.76%.
F1 ERBE—. ZHKBREEDNHEEAR

Table 1 Main components of sugar products of step one and step two
gL
ROCERE %R AW BRI HERRE 2R TrE
Bk 12.24 2.49 3.76 0.24 1.70 0.79
WK 9.94 2.02 0.47 0.67 0.73 0.64

B OK ARG AT e AT B LBy, i ROK
JERMIA R AN, RIS b KR AR I K
s A UG NI R
2.3 ERBSDHETHIFR

2 R 3 EEK R, DR RIS Dk
WL R B-bK G, 4R, 4R
FIARFTZ 2B T 91.76%. 3.61%F1 31.08%. F[H 1]
TR BEVR S22 Stephen 25 U9 2WF 97 45 AR T2 (9 H 2%
TR R NIRRT — 80 AR R R SR T SRS
Ko GG RN 24.75%, I8 JERE 4k 5y
49.85%, JREHLALEA 49.64%.

AW 45 SR 5 14 B R PR T BOREAT 1 s S K
F G DU AL o AEAR TR FO A v, 3 DB o A
8.9g/L, EJFHEEALR 51.85%, JFRRMELRIL 48.18%.
KRG CHAT T 2 IR E K Rl A AR K, AR g 8
g Fot e, mr DS AE SRS KRS T, A A
FUMIREE T, T KESFIRRAT A= 0 0 3 D B 2 Ak
RGBS IEARTE 50% 20 47 .

x2 BN F—FHNEZSKBRBINESRESH

Table 2 Component contents of raw material,
residues of step one and step two

%
NDF  Pefdez 74 AK#E K5y
TR R 9.52 39.85 36.47 13.52 0.44
KRR 1.69 6.74 72.01 19.07 0.5
LK R 1.59 2.62 16.33 78.13 0.98

: NDF PG LT4E (Neutral Detergent Fiber) [FIfE/#x.

#3 ERTERBRESHITL
Table 3 Changes of quality and components of corn cob from
step one to step two
STUE NDF 2REFYER 2745 AR Ko
H— LK TRk g 35 436 1395 1276 473 0.5
R N e ¥ 1708 029 1.15 1230 326 0.09

By K AR S AR % 9335 91.76 3.61 3108 40
5P ok g 1500 025 101 1080 286 0.07

DK RN R g 319 005 008 052 249 0.03
B A K AB BT S e A 260 % 80.00 92.08 9517 1294 57.14

3 3, B DKMABUR T 0.46 g 74, Fbi
W AT 4 TR EEIA 72.01%, (HJE 5 B KR 1R
FEEIEAN T . A5 R EE 0 KR I8 RO WA A
22.72%, B JEREEAAL TN 23.94%, JFRHEEAL TN 94.92%.
OIMTIR DR, &Rl AKARIRAN AT, A JER BT Lol
HER CAHILRT 19.07%F 55 1) 78.13%) 1 HFE4L
PRI 3 A S5 38 A T M v 5 IR 7 A T BB k3 I 2R
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Fig.4 XRD spectra of hydrolysis residues of
step one (a) and step two (b)
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TR, AW B AR A ORI, A o 25 R A A2 — o () T
K RPY ., AGRIG T, GC-MS Ao 2RI PRI A T 5 & 43
Bh 33.56%, LFRN 12.13%, 1 LFERAIEESS AL & 42 Bk
B CTRIE T I J 2- )R IBEFR IR A 8.39% 11 5.16%, iX 4 Fil
PR AN 59.24%, 85 U AT 4 F IR R R AR A
KEBAILERE A GRetE, WA 5 AT 25 RV
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4 R FE-2,6- — HVAR ORI 45

FJE(X 109
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Fig.5 GC-MS spectra of liquid byproducts of step one (a) and
step two (b)

2.4.2  FH_FKEREAE T AT

I3 M D KRR R I, 3 B R 0 P AR AR
H%Z%,H~B%H@W 62 5K, AT

BERRBRICI /B, 1T 32 min PRS2 R, DL ISRV 1)
ﬁ%IﬁE%% M. BRBEDS . M. MR b=
TEELESS . AL B 5 5 KU R AR R /K 8 = 0 A R
A E AR By, LR 4R 2,3- T M. 2-
TR RS S- PR R 53 P RERERS , ]I S o
FEM I AR 2R . KA SRR TE R, SIS
KR A AT Y 2 PRI E R ) XL R )
) 56.24%, LLaligeatet4e 2 /KA gl =4/ (XL

AN TR AR A 85.83%) M. X dF AT # A
FIBIRIAAE, AR TR YK R = T %

W%ﬁ%mi%,~Ame%ﬁ%ﬁﬁzm$%\
By AEY (BN 2- PR ARy LA SR 25 R 2B .

PR SR 2R, BT /N T AN,
WA T CBEATR (458 AR BERR R (2-MRI#%
FRHE) « FLIR QBN « GREIED. Ny
TG, 5-F RS (S-HMF) FUBERES (1) 77 A FEAS F
e LWENTRH S5-I AR R A 1S 2k
T, ORI A BENE AL AT 2B T NG UG IR T RE R & T
IR IR A R A k2,

ARJRELE il s R RIS h, ST 5 B,
IR T AU RRESERZ MR EY,
SRR BB (A8 FAIEIRT) | 5T FHmyER,
AT GC-MS Kl 214 2 (M R EH, Nizsk A A
JRE o P R SAT AR EAE 2K 4- LR
4- LR H R LT L 2,6 VARIE Y R T HED |
2-FAIL Ry . F22 k. AHR. N-FIILE L. 3,5-
TR SRR AR R g, o, 4-



557 T

H

A IR S SRIR KA oK T ¢ 3% 225

Lk 2- WA ARy, 2,6 T HVRSRIRMYLL S 2-F 40
TRy W] BE FH AR SR B A AR, R RS ORI AT 4 31 b
FRRE b T o2 SCHR[26 1408 B 22 3l thAC T 2
AT 2, AR AT AE b A i B K M 2 S

GIGL, KA AT B AR IR T A, SR
BRI SR AL S I R W] LU 2,3- ORI IR
W, PR AA B A5 2 RV R TR X
LA A R BRI £ oK

IKIEBGERTINEN T 1,6-1i7/K-B-D-H % HE, I He LA
R AR R R TR S AN B FURE . S FLRE R
A L-FLIR . o D-2FFURE LR 4L sy, 2R
FLRBE AR A B b, SR FLBE R AT REH D-F
FUBE LR R A A R,

AR KR, 2 DK i b g BB 2 Pk
0K 5 S O i AN LB 82 N B 2 2 i LB 82 N AR = 2
BRI EIA DY ik 4 o

GC-MS il 21 (1 22 FhAT L e [ VA 0 i 226 25
THIHEAL, ATRE R RS AT e FRAL 21 T A A
R 1) 22 P2 . MRS AN B T K, AT /KA
BRI 2R A, Eh T E) S R, K
IR KA S 2

3 it it

3.1 AKRERZEHKBINHIER

WL P KRG R T UUE H, KRS EA S
X T4 F KA B IR A VE R KR 2T 4 5
A 1/3 P28

T2 S R JEORE T 5 4T e R AR R 2
—, RLEE. FORFUTREREN T HFIRNAEY), 4
ISk, BAFINE R IEARFRE AN . AT E AR IE e
G T sk P B R Asi e Bl 2 8 T e 140 = 4 2 ) 45 A 1) R 4L
21, HARAR. B, BARASIREER, JFH4
TG S SR IEAS R T A7 AEAS A Le B ) i BRI . T
SRR IR I . KR EAEA 2 B e, B A
G A RNV Rd o Y A N

U AR 2 T 3 TR P R T A 5 AN B SR A R 4T
Y22 hE, WA e Al R 10 X o BT 159 B R K A T )i 21 4 32
KA D . B ) L PR AR AT 4k 2 A0 R AR L SR R A 55 P
CEN B, T WL AR TR R IS A R 25 P R R B AR 1) 1
SN E] T REHEER, RATREREA S-HMF DL LR
Can/N a1 FrAR RN, IR EE 5-HMF )5 28
ETEE2 s e R 0] 5

gr b, HMEMOR PR B E AR — T, R
JIU R AE R M A B b S5 7 AR 46 B 4 T BROAS 95 1) Ak 10 45
P, AN A A3 30 42 21 4 22 S nwfE LLBaE , ELLKAR: o)
T, AR R 53 AR R A i R R B v B A AR
PRI KRR, XSS R IA B AR
. BREEZMIREM, 1E SRS R R A, 5
A0 LIRS 278 (1) B AR A0 S I, 7 A i 1 S
AT o

3.2 DORERFIARIEFRE

LBV S 7V S B TP R R IR SR P o N 1
172 778, HrhSRBEL N 33%; JILEE KR, TR
SEAREME, 13 70, F R4 60%. AT, AT
ORI IS FH B4 PR e e QA 58 v 260 D AR EA B P %, o,
AR LR R EEAE . 356, RAMF AR K
I A AR T EE, Ok ] S W e ok B, 1 1R BRI A
THPEANRE SN AR, NTTREAR, JF FLAEES B M AN fiE
SR, PREBUE, 109508 35 N 4% R8P S BV 2
R BRI BE S SR, KR IE S Y HEAT
NITRIICNSY G A

R AR N HI T K 2T 4 3K 1o AT — o A
o WA, AR R IR AL ET 4 2 KR 1 RCR
FPAAEER, HAKRL R, BoRRA S AW
BEfigh ot RORE B SR MR 26 R AR TR, R KR AR K
fiEtid RErh IORUETE, AR IIBETTT .

4 2 it

IDRES FINSER 27 N A 5 1V N ST wa 44
32 39.84%. 35.44%F1 13.09%, A EL/K i 2.0 i) &%
JEWE . IR KTIALFE (200°C, 10 min, 4 MPa,
500 r/min, J[E EE 20 ¢ 1 mL/g) , EKISA#35) 12.24 g/L
g Rl HARE TR S RR/K M (e 5341 0.1%,
220°C, 20 min, 4 MPa, 500 r/min, W[ L 20 @ 1 mL/g)
195 9.94 /L iE 5Bk .

2) il AR K P A B KN (1 - 2T 4 3 A Rk
91.76%, #1KT 3.61%M T4 &, i8R 1L RN
49.85%; SREHEATHC S RIRKAE, YRR RIE
95.17%, 1HHAL 1/3 ALl k.

3) ARJUFEF MG, TR R AR 1 1 R AR R
B X TR TR S ARy . KRS
Y, A 2P IE A, RORE AR SN, iR
B BAR IE SN, B EAT o

4) TKEPIL KRR AR =R R E 2, B T bk
H 5 10— SRR B AR, 1A KA TR KK AR 4 o

(& % x #]

(11 MG, VR ARRAD AL o0 8 KA M. 2R
ek AR, 2008(1): 46—52.

[2] ABEE, M, . AFTEETVEN KSR
FRSZIR)]. AL LR, 2004, 38(2): 11.
Li Xiaoxia, Li Haiyan, Huang Keying. Effect of different
pretreatment methods on constituents of corn-cob[J]. Journal
of Chemical Industry of Forest Products, 2004, 38(2): 11. (in
Chinese with English abstract)

[3] Xiang Q, Lee Y Y, Pettersson P O, et al. Heterogeneous
aspects of acid hydrolysis of a-cellulose[J]. Applied Biochemistry
and Biotechnology, 2003, 107(1/3): 505—514.

(4]  FEBik. A=Y SO IR K i I DUREL L BEROBIEE[D]. At
WL AR RS TR B¢, 2005.
Zhuang Xinshu. Biomass Hydrolysis under Extremely Low
Acids for Fuel Ethanol Production[D]. Hangzhou: Department



226

Ak TREZAAR

2012 4F

[7]

(8]

[10]

[11]

[12]

[14]

[15]

[16]

of Energy Engineering, Zhejiang University, 2005. (in
Chinese with English abstract)

PR, R, FEgRE, S5 T RSB g b i
" BRI K ETIL[T]. KBARESAAR, 2007, 28(11):
1240—1243.

Zhuang Xinshu, Wang Shurong, Yuan Zhenhong, et al.
Research on biomass hydrolysis under extremely low acids
by HPLC[J]. Acta Energiae Solaris Sinica, 2007, 28(11):
1240—1243. (in Chinese with English abstract)

Torget R W, Kim J S, Lee Y Y. Fundamental aspects of
dilute acid hydrolysis /fractionation kinetics of hardwood
carbohydrates I cellulose hydrolysis[J]. Ind Eng Chem Res,
2000, 39(8): 2817—2818.

T RZIRZ, JERR, . BB QR R B R i AT 4
S oA U S (O /OR A e  E2R ) Bva SR X D A 0
WS BURSCEE. )M T E BB M BRSBTS,
2007, 18—20.

Wang Qiong, Yuan Zhenhong, Zhuang Xinshu, et al.
Fuel-ethonal application and the production of lignocellulosic
ethanol[C]//Zhuang Xinshu. Conference Proceedings of the
Second Seminar on Biomass Energy Research of Graduate
Students in China. Guangzhou: Guangzhoou Institute of
Energy Conversion, Chinese Academy of Science, 2007, 18
—20. (in Chinese with English abstract)

Mosier N S, Wiker J J, Ladisch M R. Rapid chromatography
for evaluating adorption characteristics of cellulose binding
domain mimetics[J]. Biotechnology and Bioengineering,
2004, 86(7): 757—1763.

Mosier N S, Ladisch C M, Ladisch M R. Characterization of
acid catalytic domains for cellulose hydrolysis and glucose
degradation[J]. Biotechnology and Bioengineering, 2002,
79(6): 611—617.

Mosier N S, Sarikaya A, Ladisch C M, et al. Characterization
of dicarboxlic acid for cellulose hydrolysis[J]. Biotechnol
Prog. 2001, 17(3): 474—480.

EB, B, R, SRR SRR KA T 4R S0
WFFE[0). KPAREEIR, 2011, 32(1): 1—7.

Wang Qiong, Zhuang Xinshu, Yu Qiang, et al. Experimental
research on cellulose hydrolysis under extremely low maleic
acid[J]. Acta Energiae Solaris Sinica, 2011, 32(1): 1—7. (in
Chinese with English abstract)

RS, R AS /K PR B T 2T 4 38 28 A ) T ) S B
FUDL. M RS IHBEIRAT T, 2008.

Xu Mingzhong. The Study on hot Liquid Hydrolysis of
lignocellulosic Biomass[D]. Guangzhou: Guangzhoou Institute
of Energy Conversion, Chinese Academy of Science, 2008.
(in Chinese with English abstract)

SR OE. PR AT AR BRI R [M]. bt &
MR AL, 1995: 66—70.

W A . T YR o W T VA AR [I]. R A
1994(6): 32—33.

Egs, REBL K B dbat: &S EE
HipsAL, 2005: 16—23, 48—49.

Wz AL, Wl TR, 5. LPYEER SRGIET4E EM.
Jent: ik AL, 1981: 17—22.

[17]

[18]

[19]

[21]

[22]

[23]

[24]

[25]

[26]

LK, WhaESE, BRAIR, 4. ek DNS H il e oK
IR B B[], KB A4, 2009, 30(6): 821—
823.

Jiang Min, Yao Jiamin, Chen Kequan, et al. Modified 3,
5-Dinitrosalicyclic acid method for determination of total
sugar of corncob hydrolysate[J]. Acta Energiae Solaris Sinica,
2009, 30(6): 821 —823. (in Chinese with English abstract)
RUR, FEBTIR, IR, A S K Pl R T
YEFIRME LHHLEL]. AL T 5], 2012, 63(2): 600—605.
Yu Qiang, Zhuang Xinshu, Yuan Zhenhong, et al. Hydrolysis
of sweet sorghum bagasse hemicellulose with liquid hot
water and its mechanism[J]. CIESC Journal, 2012, 63(2): 600
—605. (in Chinese with English abstract)

Donohoe B S, Decker S R, Tucker M P, et al. Visualizing
lignin coalescence and migration through maize cell walls
following thermochemical pretreatment[J]. Biotechnol. Bioeng,
2008, 101(5): 913—925.

Selig M J, Viamajala S, Decker S R, et al. Deposition of
lignin droplets produced during dilute acid pretreatment of
maize stems retards enzymatic hydrolysis of cellulose[J].
Biotechnology Progress, 2007, 23(6): 1333 —1339.

TIREAE, Bkh, BERW. SRLT U BRI T IR A
AEPEARKE R SE )], WL R4 TR, 2005, 39(4):
548 —550.

Fang Xiangnian, Hu Wei, Xia Liming. Effects of inhibitors in
hemicellulose hydrolysate on xylitol production[J]. Journal of
Zhejiang University: Engineering Science, 2005, 39(4): 548
—550. (in Chinese with English abstract)

MR, Adbig, MG, S ARBUAEY A S B e
Fan]. AeEBERE, 2007, 19(7/8): 1207—1213.

Lin Lu, He Beihai, Sun Runcang, et al. High-value chemicals
from lignocellulosic biomass[J]. Progress in Chemistry, 2007,
19(7/8): 1207—1213. (in Chinese with English abstract)

G P4, BRt®. RBRARNEH . DA S E A ).
YRR SRR, 2006, 14(1): 53—57.

Qiu Weihua, Chen Hongzhang. Structure, function and higher
value application of lignin[J]. Journal of Cellulose Science
and Technology, 2006, 14(1): 53 —57. (in Chinese with
English abstract)

AR AR, TR RINBEE 2 HT[D]. B VERIAREBEAR
JRRF GHM TR BE, 2004

Zou Juchun. The Spectroscopy Analysis of the Lignin From
Walnut Shell[D]. Kunming: Southwest Forestry College.
2004. (in Chinese with English abstract)

SRAH, LY, YR, A NS R BCh R R
B MERE(T]. SEINERY, 2005, 23(4): 78—80.
Zhang Jianxin, He Hongping, Shen Yuemao, et al. Phenyl
propanoid and nor-isoprenoid glycosides from Clausena
Excavata[J]. Guizhou Science, 2005, 23(4): 78 —80. (in
Chinese with English abstract)

KUDKHE, BRpdr, Bumsk, 55 & 2RAGBIERERED].
b 2B 2Ed), 2000, 21(1): 55—57.

Liu Dapeng, Chen Shusen, Cao Duanlin, et al. Advances in
vanillin synthesis and its development prospects[J]. Journal
of North China Institute of Technology, 2000, 21(1): 55—57.



57 3 T BRAE: BRI ORI K AR TR LT R 227

(in Chinese with English abstract) Science Technology and Engineering, 2005, 5(21): 1690 —
[27] BOAY, RS, EAEER, 55 2,3- AR IFRRME & oy 1691. (in Chinese with English abstract)

T3], BEAEORES TR, 2005, 5(21): 1690—1691. [28] Mok W S, Antal Jr M J, Varhegyi G. Productive and parasitic

Huang Rongging, Wu Deyu, Luo Chuanhuan, et al. The pathways in dilute acid-catalyzed hydrolysis of cellulose[J].

synthetic and qualitative analysis of 2,3-dihydrobenzofuran[J]. Ind Eng Chem Res, 1992, 31(1): 94—100.

Hydrolysis of corn cob by extremely low concentration maleic acid

Wang Qiong, Qi Wei, Yu Qiang, Zhang Yu, Tan Xuesong, Zhuang Xinshu®, Yuan Zhenhong

(Guangzhou Institute of Energy Conversion, Chinese Academy of sciences; Key Laboratory of Renewable Energy and Gas Hydrate, Chinese
Academy of Sciences; The New and Renewable Energy Key Laboratory of Guangdong Province, Guangzhou 510640, China)

Abstract: In order to investigate the hydrolysis characteristics of corn cob, two-step hydrolysis method of hot liquid
water (HLW, to hydrolyze most of the hemicellulose and expose the cellulose) and extremely low concentration maleic
acid (ELMA, to hydrolyze the cellulose to oligosaccharide and glucose) was approached. DNS and HPLC analyses
indicated that there was 12.24 g/L reducing sugar in the hydrolysate of HLW (200°C, 10 min, 4 MPa, 500 r/min,
liquid-solid ratio 20:1 mL/g), and 91.76% hemicellulose was dissolved in the water, with 3.61% cellulose loss; There
was 9.94 g/L reducing sugar in the hydrolysate of ELMA (0.1%, 220°C, 20 min, 4 MPa, 500 r/min, liquid-solid ratio
20:1 mL/g), and 95.17% cellulose was dissolved, but only about one-third converted to reducing sugar. By means of
GC-MS, a large number of hydrolysis products of lignin were found in step two, such as phenol and benzoic acid
compounds with active groups which can react with the sugar degradation products, to speed up the degradation of
glucose. Some factors affecting the extremely low concentration maleic acid hydrolysis were studied, which can instruct
rational better use of maleic acid hydrolysis. The hydrolysis performance of maleic acid can be promoted by improving
the reactors to make degenerations of sugar and lignin discharged timely, which can provide a guidance for the
application of maleic acid in biomass hydrolysis.

Key words: hydrolysis, cellulose, degradation, extremely low maleic acid, corn cob, lignin



