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Effect of Steam-explosion Pretreatment on Chemical Components and

Cellulosic Structure of Corn Stalk
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Abstract : The effects of steam-explosion pretreatment on composition and enzymatic hydrolysis rate of solid residues for corn stalk
were investigated and the fiber structure of pretreated residues were studied with scanning electron microscopy ( SEM) , infrared
(IR) and X-rays diffraction spectrum methods. There was no significant difference in cellulose content. Hemicellulose was
largely degraded, and a portion of lignin was also solubilized. The digestibility of solid residues after steam explosion increased
with the increase of steaming pressure and residence time. When an enzyme loading of cellulase 20 FPIU/g of cellulose was
applied and hydrolyzed for 72 h, the highest enzymatic hydrolysis yield 75.76 % was obtained when comn stalk was pretreated at
1.6 MPa for 9 min. The results indicated that fiber surface and cellular wall of corn stalk are broken in various extents, such as
the increasing of specific surface area and pore volume, the decreasing of crystallinity of cellulose, which are favorable to increase
the enzymatic hydrolysis rate. Steam explosion is one of the effective pretreatment methods for pretreating lignocellulosic biomass.
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1 %Lk

1.1 #EFnEs

FORFEFE, 2007 £ 9 A IE THEH PSRN . BB EBRER 5~10 cm, ZE GARARE
TRFZEAD/NTF 10 %, WiGEZRE R REEYL THRF, ERTRAERGETERE, &/,
Y EE : i B K AKE (Trichoderma reeser) RUTC-30 A==l %%, {X4%: Hr HCP-2 I A i T448 . H L
E-1010% F% 51 (X . K13 quanta 200 B F B 8E; H A ¥ D/max-2500 ! X ST HG X E
Analect REX-65A FTIR,
1.2 HRBETALE

ZWBEE 3~5 em FERFEFTHES 1.2~1. 6 MPa fZEEFE] 1~9 min £ 4T BB BTUEH,
1.3 SFHREKE

FREGH YT 2.0 g 46 T ERESFFIO T AL B , M A | mol/L #7482 shYA VR 1 mL, # 20 FPIU/g £F
BEHHEMAGLEER, BT 50 C HRiE 80 MfEER/KBH R 48 h, RMZH/E T 3 000 o/ min T B
> 10 min, BB BB E KB E . SERBKBERITEL:

Y =(¢x0.02x0.9)/(mxW) x100 %

Rep . Y—F BB KBEER, % ; c—KBRPHE T 5 R EIRE, ¢/L; 0. 9— 4R MAE
Z IR RS m—ERRE g WP ARERNEEIE, % .
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FEREFERRERBHENREMLFHAR(FRRE LFERMRTRNS) SBCER8]
NREL 3845 o
1.5 B EEREEI
1.5.1 w4544 (SEM) 547  BALHERTE FB TR T B85 (SEM) W, LB SR M6  FHL
B, MERLHEEFRRERERMNEL,
1.5.2 X #&4r4 0554 B BTG B BT X STRATH 207, Co 38, A B AL, i
SS/DS 1°,RS 0. 15 mm, & [E 40 kV, B3 3 200 mA , FHH4TE 3~40 © 9 A 3(°) /min, HHEH, £ T
0.02 °, RFANTH LG ST ERBIEF AR ML REZK,
1.5.3 stk (FT-IR) 547 T ERATE BT A6 447, R B & KBr & f , KU 1R
#| FT-1IR $£H.,
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9 min) BB LG SERI MR 1, NER 1 WJUE S, BREEFEAR, L5 & B850
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A, NE L W, EREETGEE M E R AR RN T ERDBES, AN, 0o AR
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Table 1 Effect of steam explosion conditions on the composition of corn stalk (100 g oven dry matter)

EIVRBERN M AL R g
steam explosion conditions solid residue composition
UL 1/ MPa 4k IR ]/ min HER RARE MABARE MEARRE
steam pressure retention time cellulose hemicellulose acid-insoluble lignin acid-soluble lignin
F AL untreated 37.17 22.84 17.01 4.54
1.2 5 36.63 5.99 15.40 4.18
1.4 5 35.15 5.34 14.39 3.80
1.6 1 36.55 11.56 15.74 3.54
1.6 5 34.54 4.65 14.05 3.25
1.6 9 34.02 3.33 13.50 3.01

2.2 HREBEBAGENAHEERKBROTWE

X IR BT AR R AT K B, RS BEAT A 4 R MK R Y
IKFR R , 45 2 K B K R DL TE 0~24 h B SR AR B K ,24 h JaK
fRRRTAB TR, FBERENAEE RV E R KE™Y
FUREVR BE AR IN , 7= 40 1 R A AN D 5 BT A A E R RS AE K
TR P RRTE, KR E R RIS, BEE R E ) H3 KA
HEREMER, AR XM KEEROESH A, dE 1 AT, 4
FRRHE) S min, 4#EE S ph 1.2 MPa FH 5] 1.6 MPa B, K 72h,  $——5——m—,
FEK RIS 60.04 % HEINZE 75.76 % ; B WEE S 1.6 MPa, B (El/h
4 FE 4 Bk P SO L RO, SRR IEL AL 1 min JER g7 e TR o
% 9 min i, B/KMRIG R 56.29 % HMET5.76 % . HIKIESHN  —0—1.6MPa, 9 min
1.6 MPa, 4t ¥EETE] 9 min J5, B§ /K% 48 1 72 h, K45 R 51 5l ik Bl RS S Rk ARE
70.03 % F175.76 % AT 5.73 AN E A H . 4k KB EHRE
(6], BK AR R R K, Bk, BRI B B £ KF5FF/5, Fig. 1 Effect of steam explosion condi-
MK fERHE A E TS, AT 8E 48 h H . tions on the enzymatic hydroly-
2.3 MTERL MU TE S AT sis rate of solid residues
2.3.1 24BN BREBBIETYEZ IS BV RO EER , 44 8L S1
S2 RHZBIAFRERBIR, 300 FEEafE (8 2) R ER, S R KRB AL B M K
LA RERREZES B, FERME TR, FENBESEBRESBEENAEFIXLER, BER
RLARMRIZBE RS, KA % BREMNIES , FEA % FERB IR R, EETEBHN
B P WA T X UNBRIEIUEY , X AT BE R AR B 2R A & T AL £ (130~190 C) B RAE 45 R 45
Fo M 5000 EREEHAME(KE2) MERRA 4 RBEN ERBITFERERGE, MEBELEER
HENHARABREN 2 MBI RAIR, REEEPI AT SR, BRI E R F 38 5 8
KT B
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a. JB¥} untreated; b. 1.2 MPa, 5 min; c. 1.4 MPa, 5 min; d. 1.6 MPa, 1 min; e. 6 MPa, 5 min; f. 1.6 MPa, 9 min

B2 RRBEPAENEEAEFEREHER
Fig.2 Scanning electron micrographs of untreated and steam-explosion pretreated corn stalk
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Fig.4 FT-IR spectra of untreated and steam-

explosion pretreated corn stalk
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