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Fig. 1 Diagram of experimental process
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Table 1  Chemical composition of corn stover

IR W% PERWE % PR AR 2R % PRI A 2R 1% BARE % K53 1% AR /%
37.37 21.97 22.86 2.79 25.65 4.90 3.60
SR K BT A B AACR B TR R A IR L TE 700 RS 2 ) T 2 S 14 ik 1) S

I I VR LR 38 46 R0 25 AR SO 1 S I % 4 G B , 2R S5 TG SR 0 L9 A PRl 3 %, TT L
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Fig. 4 Comparison of main components in hydrolysates by

using cooling method and steam releasing method

2.3 KAERIEEAE A XK iR R EZ RSB E

IR FAFTUAE B B 7 A 80 25 A LA SR A1
B XA RORER Y BT SR T I MR R Rt ™
W WE S I g A ORERE L35 WY B IR L T TR
SF) o TERRYEAPET M4 B K™ A 5-5

BT | 5-4% H MR A S5t — 20 o = AR R AN 2,
BEI R . L FRATR T 27 24 R %E T 2 W3k i /K
fiff, SRR RR MRS T K AT BB

TEAS [ AK g 100 FH 25 AF T, A S i vy [ 2 3
HIABEE OB ORE R 43 S5k B A8 Ak n 3% 2
iR o SCH 2 FISEES 3 /& S0% K M R A 1
2 WA ZE AL 0 R IR AL B (S5 1) A, i fs
1) (0 7K A v T o R ARSI R
R A VA WA 1] FE O 50 o 349 3 3 3 0, 3 156 B
TE 50% 7K ff 0 R 05 00T, okt b i 32 B2 R
ARSLRE R IT I 0 (R I R B — 2 LU e 82,
R B, 520 3 5 00 2 (B N i /1N
FOL80 2 505 1 RINMEEE . SCE 4 RSCE S
& 100% 7K W 10T 1 YR 2 YRt A% O, Fi U
IKALFE (S5 1) A HLA , 15 2 RN Rk 32 i o [
FH YR B8 T X573 385 168 0, 7 6 7K A Y v 2
HRABCEIS AR B, S50 4 AvR BRI, I 5258 5 A
XTS5 4 RO/

% 3 i W AEASFK R I F 451, K i
W pH H . SR ARS8k . 5555 1
FL#, LB SC 5 2 FISLER 3,8 25050 4 FISLE: S,
B % K A I PR B R 3E Tn, 1R R BRIEE
H LR Mk B 2 87 LT, R P R MR A 3
TIFN K R pH A R AR 2 — 200, KR pH (A
FOETE 4.0~4.5 Z 8], 5-F8 FH RAR I 2 A 28 W E TR
MRS AT A, TR 28 U2 ISOME A6 T 1 45 1
FRAKTTAS R AR T B A O PR U 3,
371 6 W R OB B Ak Ry R R T OB 1 L S 3K
K FigR R T R PR R T R T S0, T W S A I
PIIESE I

®2 AREAAXTKERPESE ELEAZMRSHEN

Table 2 Solid content, saccharides, lignin and ash content in hydrolysates with various recirculation mode

G5 5 i % Mg L SR /g L REWRE /gL TR 5%
S 5.44 4.83 20.15 6.98 1.08
S 2 7.38 6.22 23.65 8.04 1.61
I3 7.81 6.77 24.34 10.83 1.77
S 4 9.23 7.35 26.92 12.13 2.36
S S 10.86 7.04 23.98 13.03 2.73

S 18 100% 7K 5 9258 2 R 50%7K+50% 5250 1 7= L (R K f 5 250 3 0 50% 7K +50% 5256 2 7= A5 0 /K i 5 5256 4
100% 5255 1 7722 (/K AW 5255 5 R 1009525 4 72 A2 (K Fl , 3% 3325 4 [,
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Table 3 pH values, acetic acid and degradation product of carbohydrate with various recirculation mode
i pH{E LIRWR gL MREREH JiE /g L 2 R BRI e e /g - L F R /g L
S5 1 4.50 3.49 0.27 0.04 1.58
SEH2 431 6.30 0.76 0.21 2.71
S8 3 4.24 7.12 1.57 0.27 3.44
SEn 4 4.19 8.79 1.83 0.26 4.34
FI 5 4.14 12.49 2.51 1.30 7.58

TEA TR K Aff 8 (0] FH 25 AT, K A i P i 2 1)
JRVR B RAEAE I 2NN 3% 4 s . 55050 1 M I,
50% 7K g 0] FH RS, B e J3E R SR v FEE Bt K fige
Y811 JFT RSP 8 0 10 384 o it X5 100% 7K fige 8¢ 1]
AL 1 I WP SR AT 5T A e g L, T35 2 Ik
(o] P EE B B o BT AR O SRR AT A T 47
HEZ T, RO O] R OCRC S8 0 , Bl AP AN W 7 >
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TEA KW RS DL T, Ut £ 2 R A E 21 4
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B [l PR i s bz P ) 2 < 7K A 9 H ) AP SR
NIRRT , SRS T e, R O, R SOk A —
AR, A JORIETE 2 HY B S5 ) I

F4 TRERARTRERAELDRRETL

Table 4  Concentration of saccharides in hydrolysates with various recirculation mode

A b A (TEDR(EY S
G kR (RERBE IRERERG kR (REEE IREBES HRRREE SN AN
g L Wl /e- L' HAr /% g L HelE /o170 HArE/% g L He /g1
S 1 0.69 4.14 85.7 1.76 14.08 88.9 1.17 1.97
K2 0.98 5.24 84.2 2.70 17.76 86.8 1.40 1.79
SCH 3 1.18 5.59 82.6 3.04 18.57 85.9 1.13 1.60
SIH 4 1.45 5.90 80.2 4.52 19.30 81.0 1.93 1.17
LS 1.62 5.42 77.0 4.68 17.29 78.7 1.07 0.94
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KZEHE R BN 4.07% .56.08% F1 24.68% (A1 Xt
T IR pRE 0 1 B ) AR SR K T
B B IRRARE 2 5 S th AR
#J 90%
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EFFECT OF HYDROTHERMAL PRETREATMENT MODE ON
CORN STOVER HYDROLYSATE PROPERTIES

Sun Mingxia, Wang Gaosheng, Han Xiaoyu, Zhang Chenxia
(Tianjin Key Laboratory of Pulp and Paper, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to improve the added value of hydrolysates produced from corn stover treated with hydrothermal
pretreatment method, the dissolution rate of major compositions in raw materials and concentration of hydrolysate are
equally important. Studies on the recirculation of hydrolysates and discharging method after hydrothermal pretreatment
were carried out to increase the concentration of hydrolysate, especially hemicellulose derived sugar in the hydrolysates.
The conditions of hydrothermal pretreatment at the temperature of 170 C for 40 min were used with 56.08%
hemicellulose dissolution, in which contained about 90% xylooligosaccharide. The recirculation of hydrolysates
increased the concentration of sugar and lignin in hydrolysates, and also increased the concentration of fermentation
inhibitors, e. g., furfural, hydroxymethyl furfural, acetic acid and formic acid. The times of recirculation and
recirculation ratio have influence on the concentration of chemical components in the hydrolysate. The concentration of
xylooligosaccharide was 37% higher with 100% hydrolysate as solvent than 100% water. The discharging method of
hydrothermal pretreatment also has an effect on the concentration of chemical components of hydrolysate. The
concentration of xylooligosaccharide was 53% higher by using steam releasing method than falling temperature method ,
in favor of extraction of xylooligosaccharide.

Keywords: straw; hydrolysis; sugars; hydrothermal pretreatment; discharging method ; recirculation



