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Tablel Maincomposition of corn stalks with different
pretreatment methods

PEER YR AR Koy

JEUk

Byt I BT 1% 1% % 1%
O#  FOKRFEFFAHAII N U 320 391 133 24
1# 100°C HARVAME 10 min, ARG 314 388 133 20
2# 100°C ARV 10 min, i 10 % 30.1 378 114 22
3# 100C ARV 10min, 20 H% 284 360 114 51
44 100°C FIARYHE 10min, 1) 80 Hif 181 282 104 144
5# 120°Cy<JE 6 min, Al 24.2 319 109 46
6# 120°CV<ME 8 min, KL 234 302 103 41
7# 120°C¥ME 10 min, ARG 224 295 93 43

e, R 1 ATLLEH, HIRYIR IR ) oK
FFF 5 100°C B ARVAE A 07 1) FORAEFT e o AHAL, (H Py
FEEAT . MR NI G FIFSFE S /D EORR,
MR ARSAT REF4EIR.
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PARER, LR BEL T R AR FRRER, B8
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Fig.1 Effect of different materials on the yield of reducing sugar
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JOREH AT K AR 4 63. 1% A0 A 18 J5H
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Table2 Resultsand analyses of L5(4%) orthogonal experiment of
dilute sulfuric acid hydrolysis

A B c D E  EEER%
IEATS BRRUE JKARREE skt Mg b ——————
1% IC /min KA HE1 EH2
1 3 100 80 1:15 6# 3898 36.34
2 5 120 40 1:15 S5# 3335 3325
3 4 120 80 1:20 T#H 3484 3192
4 6 100 40 1:20 2# 2288 2444
5 3 110 40 1:30 T# 37.08 34.83
6 5 90 80 1:30 2# 2320 2397
7 4 90 40 1:10 6# 3023 3313
8 6 110 80 1:10 5# 3131 3167
9 3 90 100 1:20 S5# 30,53 29.78
10 5 110 60 1:20 6# 35.67 3479
11 4 110 100 1:15 2# 3158 3111
12 6 90 60 1:15 T#H 36.02 36.06
13 3 120 60 1:10 2# 2828 27.02
14 5 100 100 1:10 T# 3657 36.13
15 4 100 60 1:30 5# 3346 3267
16 6 120 100 1:30 6# 28.88 29.05
k1 65.71 60.73 62.29 63.58 53.12
k2 64.74 65.37 65.99 69.17 64.01
k3 64.23 67.01 63.06 61.21 66.76

k4 60.08 61.65 6341 6078 70.86
W7 R 563 6.28 3.70 839 17.75
[ynta Al B3 C2 D2 E4

WAL ZE BT, TERGR IR KR, 5 AR ZRASFF K
RIS BB AT A A SE MR AR O = SRR > [ L >
IR P > Tt MR AR L > AR ] o J5URE SR 1 5% i it
MK e N B, UL WIER R IR AR T, 5Ok &



192 Al TRE2EF

2009 4F

R WARAS E s T J5URE K AR )38 BB A5, FRAICR
BHRRLAE LA R SRS T 254 e A 2005 i SRR K i A
JEUBH A5 o [ 80 L A0 2 5 o i it P2 /K 98 1) 2 2 TR 5%
XA e SRR ASERA K. i, FEE
[51) FR) S A A K 23 AN 28 5 SO R IR [ IB T 19K, TR
JETEEAT R T JEOR AR, SR m i1t 5 ki A4 ik
FH 3 JEURRE S A B AR AN TTT 3 B30 SR 45 A B D). et
TiZES TR, BR T KRN TR IA 3 2 25 /K46, HoAth 4
PR IR BB 2 2 K, B AT I SR FE S ZE 4y
Mr—30 HIERBR IR KRS, AT — SR 2R ) SO AR
SIRFIK A B R
3 BHMEKBERREERNATENN
Table3 Variance analyses of orthogonal experiment resultsin
dilute sulfuric acid hydrolysis

JERE CPHM AW ¥ FME Fos  Foa BFEM
H.SO, i  37.05 3 1235 1093 324 529 *%

KRR 5351 3 17.84 1579 o
KRN 15.44 3 515 456 *
i 89.29 3 2976 2636 i
Jsokl 345.59 3 11520 101.95 *x

R 18.06 16 113
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DsE,, HISRH] S#EREL (120°C Ry 6 mind, 7EERIRIR)E
H 3%, JKMEURSE 110°C, JKAEETA] 60 min, [ELL 1 :
20 (P25 KR, HOE R334 42.0%, JR 74.9%
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Table4 Resultsand analyses of L4(4°) orthogonal experiment of
dilute hydrochloric acid hydrolysis

G B c D E SRR 1%
IEAsS HCL KRl Kk mge e —————
WIEI%  FEIC /min KM EH1 EH?2

1 1 100 80 1:15 6# 26.4 30.7
2 3 120 40 1:15 #" 334 37.7
3 2 120 80 1:20 5# 38.0 374
4 4 100 40 1:20 2# 27.7 30.3
5 1 110 40 1:30 5# 34.2 343
6 3 90 80 1:30 24 250 26.2
7 2 90 40 1:10 6# 24.7 26.6
8 4 110 80 1:10 #" 343 374
9 1 90 100 1:20 #" 28.0 28.2
10 3 110 60 1:20 6# 374 40.0
11 2 110 100 1:15 24 29.9 339
12 4 90 60 1:15 5# 30.2 328
13 1 120 60 1:10 24 325 30.8
14 3 100 100 1:10 5# 35.8 34.9
15 2 100 60 1:30 #" 379 37.2
16 4 120 100 1:30 6# 318 313
k1 61.27 55.4 62.19 64.21 59.06

k2 66.36  65.22 69.67 63.76 68.49

k3 67.6 70.33 63.86 66.72 62.22

ka4 6393 682 6343 6446  69.37
W7ER 633 1494 7.47 2.96 10.3
[ynta G3 B3 C2 D3 E4
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Table5 Variance analyses of orthogonal experiment resultsin
dilute hydrochloric acid hydrolysis

JrEERIE PR Bl ¥y F{E Foos Foor &M

HCl k% 46.95 3 1565 532 324 529 *
KRS 261.60 3
KR 66.45 3

itk 1042 3 347 118
J5E 148.08 3 4936 1679 *
w4704 16 2.94

87.20  29.66 i
22.15 753 i
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Hydrolysis effect of dilute acid on corn stalks by continuous screw
extrusion steam explosion

Huang Qiuting, Zhang Peng™, Zhang Shurong, Li Guo
(College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The corn stalks were pretreated by continuous screw extrusion steam explosion. The effects of the
concentration of acid, reaction time, reaction temperature and the ratio of feedstuff to dilute acid on the conversion of the
pretreated corn stalks to reducing sugars were investigated. In the orthogonal experiment of sulfuric acid hydrolysis, the
effect order of five factors arranged from large to small was the type of raw materials, the ratio of feedstuff to dilute acid,
hydrolysis temperature, concentration of H,SO,4, and reaction time. The materials exploded at 120°C for 10 min had the
highest reducing sugar yield at the optimal conditions of 3% sulfuric acid concentration, hydrolysis temperature 110°C,
hydrolysis time 60 min, and ratio of feedstuff to dilute acid of 1:20, and the yield of reducing sugars was 39.7%. In the
orthogonal experiment of hydrochloric acid hydrolysis, the effect order of five factors was hydrolysis temperature, the
type of raw materials, hydrolysis time, concentration of acid and the ratio of feedstuff to dilute acid. The optimal
conditions were 3% HCI, hydrolysis temperature 110°C, hydrolysis time 60 min, ratio of feedstuff to dilute acid of 1:20
and the material explosion at 120°C for six minutes, and the yield of reducing sugars was 42.0%.

Key words. continuous screw extrusion steam explosions, corn straw, saccharification, hydrolysis, dilute acid,



