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HIER B 205~235 C 44 F FH R 45 38 U8 IR )L B
a4 PR A A A BE A RO IR A R 8500 X
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i A VR BE R S A B B, Y JFORHAE 180 °C L BRI
BB 0. 1% . IR E 7. 5% B, A B FR X
90 %6 , 3 H AL B MR = AR, T oRt ) S e RS
A R T A0 K A BB T R B TE B AR AR (B —
3215 C LR &4k 0. 05% H, S0, ., 35 min, 5 —
#5180 “C \JGER .30 min) N JFRFFN LI A9 5 fb 3 43
B K53, 44 %5 F 23, 82%.
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FEFE B 3 X EL ARG FF K g 3R th 2, N S
S 1) S5 K Tl b 7 FH 42 LA 40

E4TH: BR AR LS TR HE (20976140) ; WAL B MRFBL 2 24 17 H (2008CDA024)
EZ /A B (1987 -, &, idb T HEA L AR L AP0 . B 5T 05 1 - AR 40 R AR IR
ESEIW . FHC B, 848, B, MR E S . BT - BFEBERA

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

%128

BeeFy 4 A MR YRS TR AR /K AR 1) EL R 7

1 SRE#ES

1.1 ERERA

FEEAREFF QAL R DL B IRV IR ERE XD 5 /1
FERFFAHILER I E R E DR FER XD,
ERBEA@UARN ILARE LR . B
LM /REE B MK HFRR XD, A 785 FF (7 b R
WAGA K LR B R B R SRR XD L S
FEFF G AL R IR X , B FF By i3 125 pm FLAR
O T8 5 4 R, SR AL BN T A R B,
3, 5- IS KGR, AT, 3 S B Ak, B2 4R A
b 2E R A7 PR 2 /) A .
1.2 ZWEE

THEBRBNARINBRER, WAKA FHERR
IR NG < I o T RN~ W 1R o v A E I A 2
TR %% BT DL 360 L AW Nk, RERZ
16 MPaft JE 73 2k K& 300 CHIE &, £ NIRE BT
2B B RUR W0 R )l R R RN S N IR
A3 A 4/ ) 4 o R
1.3 XWRIMHZE
1.3.1 MAKBR KM A LB 7 1 R 20 T
1B ER 4% 14 T %o b i 1X 3 B A A M AS ARG 7K
AT T 5%, BB R & 440 0. 05 %6 V[ b
(v/m)15: 1, JE /7 1. 6 MPa, it #3# % 500 r/min
R AE TR R, A SCfE fe e T T W AR AEY
FEFFHEAT AL

W —E R B2 0BG RIEYREFT
T #2028 s A B AT B — 2 R RRUR & A
R 0. 05 % MBRIRYA T , K S B . FTIF B #E T %
3 E R 5 WARER & 5, R BT ¢, TR
W FEAE B MRS G R . AT 8 A
PHATE SC, P07 I # e R, i #4 5 B7 48 77 44 R 1H
BN RN 22 B P T IR, S AL O, R i
PR PE I O, b I 45 T, B E RO 45 A, 56
TIPTS5 1k B B T8 38 0 R 28 M #v2 R R
K B2V 8 B0 A o K R P v 0 DL GRE A
HREMNER  FERT 2R HNEZR, FHR
BB BB S TR HITRES B R E
BIFREML BT .

W SO & P B BRI T R B S L Uk,
W pH Z 5, F 8 000 r/min B L4 EHLH 558
5 min, W 2.
1.3.2 Z&RABRE 6N E A5 W R R
A 3,5- 4 EE K R (DNS) B I 8 K A W 8
JEBE S &, FEAN Ot T AT L B 2. A G
HEAKXWT .

y=0.104 352+0.104 3
y=0. 9ya
y RAEEGHER BB WR B, ¢/ L x R Fr I i W

BE;Y MR EMERBRE g/ Lo AWM BRAEEL.
1.3.3 H#HEEA . FHUEFRARRERS GO

9 EG T 0 75 4R AR RS AT 1 T2 B 4y Bk
BB WE L AERRLAERBAR
AR AT .

_m,—m,

my, —m,
W, = —_—

X100% ;w, = X 100%

w, HEAERWFATE D) sm. RFEFFERE G
LR R () s KRR G BRI IE F 4T 4 R
R DR (@) 5wy AR EF4E R AL (00D smy AR
FRIBRE b 2 27 2 R 9 8 (@) 5 v K AR 5 [ 1K
FRIEF LRI R E (2.

x1 REVHEFHAES

Table 1 Component analysis of straw materials

gHER/ FAHER/ KFER/ K/

i 7 i

% % % %

_— WHIT 32,00 28.75 6.63 4,46
Wit 33.42 28. 60 8.38 3.34

Wi 25.75 29, 25 12,21  3.71

N Jrdh 28.38 32,63 11,37  3.13
INA 34,10 31,17 10,77 1,44

WA 37.46 24, 63 13,08  0.25
BRIT 30.60 43,37 7.07 0. 40

EXR FHHK 3050 29,43 12.70 0,24
Wit 29.33 28.57 8. 80 0.60

wrde 28,58 29.63 8.79 0.29

#idtk 36,53 25.99 16,40 0,40
HE 33.73 25. 90 18.77  0.17

i &K 32,77 25. 83 19.24  0.53
WdE 33.13 29, 54 18.00  0.30

W3 Hdn 36.38 31,47 16,50 0,21

2 HRTIE

2.1 BREHBEFETHERESE

Hi B B 5% & B R 40 F5 #F#E 200 °C, 10 min
XBTERRKWAEERRERE, A RE
200 °C .10 min, BB & 4+ %% 0. 05% . % [H Ik
(v/m)15:1.F J5 1. 6 MPa. . $it#: 3 2 500 r/min
HISETT X BT A R RS FF AT K R, 5 SR 1 iy
.

HH 1 A] 51, 78 AR IR R 25 4R T K e, R AR 43 #E
FRGE R B EAE 11 g/L, BRI R R
FMERFEFKBHENEEERERERR,
MR 15 g/L. 7N [F) | IX /s 22 75 FF 19 340 J 0 G B Uk
FEEATE 11 g/L 45  MALTSFT 1938 )2 08 T & Kk

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

8 R TRRF¥M

ERRE

JEHER CF 8 g/L). AN A 3 IX 78 3 F1 £ K 7S
FF 7K il Jo 38 0 SR B 9k B A AR R 22 5

18-
161
14
'BE(]Z_
1o
s

%
=4

e
2

TR R /(g/L)

[ S I e ]

23]

FEFT A
Bl AEMERFABINEREEREBIRE

Fig.1 Concentration of reducing sugar from different

=E

kind of straw hydrolysis

WAL R 2- B R R R - AL AN R - db 2
5Ll AR /NI 5 6-WHIL T K s 70 6 K5 8L 7R K S 5 97 AR K
10- 2y YT K 5 11-WAL AR 78 : 12-30 JE A 76 5 13- 110 7% 4 26 5 14-95 98
AL s 15-W1 bk 3.
2.2 RESMEXAESM. FHERETKEM

7 PR AH TE i B AT 5T % PR R [ LY R B BE L
B8 Jig B VR B L K 7 B bR R BE X A AT I K S 5 il
BN U BE A A R me A K, I AR T R AE et L
AL ER R & 4380 0. 05 %0 W Bt (v/m) 1511, &
71 1.6 MPa it # # % 500 r/min] FHIR T IRE
55 I [R) R A [ AG FF K At 1 52 v
2.2.1 RBE 5w ERAKBG A
TERAAETH PR TIREE S I A X5 8BRS AT K
RO, 25 R 2 B, A 2(A) JE 2(B)#IdL
PR e YL RS B RS AT ZE A RIRBE T R ] i 2Bk
PILARAF , A RS Saeman IR, BIIE 5
W VR BE I B[] S 3 RS W/ o JEOME B Bk BE
W HG K, 3 TEBE Y 40 ik TR 2R 0, 3 T 1 K, 1 H A3
A KT AR R R, 38 JEOHE BB R S B
R AV, TR BE R ey , 340 D50 I R 3K B R KB Y
R, XERIEERENI & BT AH4ER
MR RKBREREBARET. RAMBRILEE
FEFPTE 210 °C WAL FE=REFTAE 220 CHe, 38 5 b
J B W B AR, T RE R T AR LR IRE T L 3 TR BE A 45
BB KRR,

BJLRE R RS FFAE 210 °C .10 min & F 53
B R R B R B3k B (10,97 g/L), T BT RS &
FEAFAE 180 °C .20 min £ 14 F 35 B K K ik B R
EYE (15,57 g/L). B3R 1 AT AL, W40 #E B F5 7
WERBIBERTNGRRAARTREERN R,
A T IR, WA AT K )5 T 4E R K¢
HHRERNBAEGERNE 2 xR, BIRILAEER
LT gERFPAERWEAREEG THIEE

At — BRI LR E R AT SRR AR S
BOK . 1 A0 AS RS AT 0 RORE R B E R
AP R, B ST, W10 RS B AT R 25 4 B e
TR o K i 4 ) 328 JROBE i 82 A 5 Lk, W0 A RS 7S AT
B R IR B R B R R R I
A B 3 TR 2 iR R AR R

—=— (80 C
—a— 190 T
11- —A— 200 C
——2107TC
——220%C
10 N

N=]
T

4

AR B (/1)

7_
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. Hﬁllﬂ[@‘i‘n
AT RLREFT
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_ler :2005(:
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B. R IIT AR

B2 BE.HENEEETKEARN
Fig. 2 Effects of reaction temperature and time on rice
straw hydrolysis
7 AB AR50 0 b AR IR VL RS RERS A K % 08 OB R BK
JBE VR B R e fR] AR Ak i 28 1
*2 BEXAKBEALEREFEENBLE
Table 2 The conversion ratio of cellulose and

hemicellulose after rice straw hydrolysis

7 FERBLE/ S FAERELE/ X

4 20. 64 76.28
LY NN 26. 25 81.47
2.2.2 BES®ESDERBARBG A

FERARETOLFAFSE T IR EE 5 B R X /N 22 RS FE 7K A 119
ML S AN 3 s, /ANE SR RIFE R A AR
TREE T AT R AR fh A B I A A R I 3(AD L
/INEAE 200 °C .10 min /KR B KB R WE R Bk E
(9.740 g/L); B 3(B) BF7R , M b/ 22 F5 FF 78 10 min
BT 5 X 3 JRW R B VB Y 2 T AR /N #E 190 °C
20 minyK A R JE g BT & Wk FE (11, 675 g/ L) s ||
3O FR s AR /NEFEFFAELI0 °C 15 min {38 B
B R (16. 603 g/L).
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Fig.3 Effects of reaction temperature and time on
wheat straw hydrolysis

F :AB.C 4R 30 Wb 3 60 LU AR /s 22 4 FF K 20 JE 0 T
B vk B R B % B [ ) 7R Ak i 2R

INEFEFF KRG AR R A BRI AR
GERANER 3 Fran. R 13K 3, Wb/ N EREFF Y2
AERTEBRPAMILARBY/DERHBTE, BAR
WEIK, INAR /D FEFAAE AR FALREK
KRB RBEKR.

RS NEABEALERFARENELE

Table 3 The conversion ratio of cellulose and

hemicellulose after rice straw hydrolysis

7 HGEREIE/ ) FFERFEE/%

il d 10. 23 81. 64
L 15. 67 88. 96
Iz 21. 36 87.53

EARFEFKMBIR AR BT ER AR
RN 4 P, ERFERT WL 4 R 3 bR B,
FREFAERNAB EABHFHNARRTE
B XA A T4 4 R K. BRI E KA

FROK A 1 38 W T B ok B B v 8 JRBE R R Oy
40. 4106 REBE T R% MR T 4B/ W 1% F 75 20
X E KA AT A AT KA FE W B 10100,190 °C,
40 minZ (1T 3R B K8 OB 3R 2400 B AR
T B 7K gt 3R VL AR Ay v IR B K A 7 JRURE, 7E 380 °C
20 s M TG R KRIE SR R 3400 i F
R T 04 35 KRG AT o R R K A 14 3 JME o B vk R
B MR — D AT ZROK M AR
REERRE, LR E T AREARTEX.
F4 EXRERKBEALEREFEENBLE

Table 4 The conversion ratio of cellulose and hemicellulose

after corn straw hydrolysis

PR EFAERFALE/ Y KA BRI/ K

#Ae 10.76 81.37

b 5.51 89.78

TS 14.13 74. 43

M 9.92 82, 06

Ly RN 8. 86 90. 4
2.2.3 BRI E KA KM E A

ERETH TR T IRE 5K RX £ KR A K%
HIRZ WA 45 SR AN 4 Frs. BIdE EKRFEFFAEL80 C
15 minf7 S KB FER R B WK E 9. 667 g/L;imdb®
KAEFFLE 190 °C L 20 min A £ Kk JH R B B B
13.006 g/L; Il 75 EKFEFFZE 170 °C .20 min B &%
KIEJEHE T 2 v & 10. 656 g/L; 3 MRk ERFEFFIE
200 C, 10min A & K& JR W R & % &
11,597 g/L; B L EKRFEFFE 190 C.5 min F
B KR JFRbE R B W 19.019 g/L.
2.2.4 BAEBHEAARL. HEXBFKBG A
A T O T 898 7 188 5 B el X 4 46 . il
FREFT KA, SR E 5.8 6 s, MEFs
T 7038 SRS AT (1938 J5 08 i B VR BB AN L WAL )
b« W 2R A A6 # FF B db T 2R 5 AR ZE 200 °C
10 mindg & K& BB R & W E, 451 & 10, 738,
8.106.7.500,11. 487 g/L, Hr i@ # & 7€ 190 C.
10 mindg 5 R W R BV B 10. 562 g/L.
HTARAEY #5FF b 40 M BE R4 M N B 4L
T » L HP 40 i BE T o5 19 B — EERFE 806 A 1, 41
MEEEHEREHAER FLAER ARIXMEER
AR, XL R A RS &K H AR — RS T
SN 0 BE 52 R 1) = 4k ST VR S5 v SR AT I RS B L RE
B ER FUR R R & B AR L B, 40 MO BE 1 45 B R
s ARBTR 5 £F 48 R 22 18] 48 b i 10 [ 1 T 4 45
¥4 5 R AL RS FF 09 A 21 4k 40 Mo HF 5] B 5%, HL M Jis A 40
B BB B, H 454 5 R kA JE B M 8L, B R R
R4S R M R AL, 5 R B T
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200 — Fig.5 Effects of reaction temperature and time on
g r Tt cotton straw hydrolysis
g’]g- v 200C
E - FEACBLCLD 43 3 b b 397 L AR 5 A A K
o A I i O B T 6D 425 1 4 1
HE | 12F —
S - T
i E1Ns a0t
S L2r IE(/ ——210T
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I [a)/min iz
E BT ERFEFF W 9F
B4 SR B X oK R ok AR B =
Fig.4 Effects of reaction temperature and time on X 7 A . . . . X
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corn straw hydrolysis iH)/min
E:AB.C.DEZFI ML At AR H AR BRI E B 6 5. Bt v SR A K R B
PRI K i JEOHR I Bk 0k B AL U 52 O 1R ) 22 4 22 Fig. 6 Elfects of reaction temperature and time on rape

straw hydrolysis

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

%128

BeeFy 4 A MR YRS TR AR /K AR 1) EL R 11

WAL BN RFEFT KRG T R R KR AT R
AL RAER K S5 . MRk LEREHR
AR MGG AF 5 27 e R0 25 RS T
R PR T AT KD T el 3R 1 RISk 5L AR AE R
MRBERAMARR T ERS, KBENBEIRARR
MG BB, A R R P R 1
R RARAR.

R BEBMEERKBEIEERETEETNELE
Table 5 The conversion ratio of cellulose and hemicellulose

after cotton and rape straw hydrolysis

ML i AREERHAR/ N RFHEEFHLE/Y
1t 2. 37 71. 84

e b 3.63 67. 90
W% 2.77 69. 83
P 2.98 71.54

W Wt 7.73 76.19

1 A A A X A 2R FF a9 K AT B T
(B [0 ) Ao 3D L BRI B A A R A AT 2R AT
Bl / P TOOAL B, B AR AR ARG AT P AR TR 4 T8
BRI » &0 2 45 40 15 BB IR, e LUJS RS2 5
X M 7 A S AT 2 ARG B 3 A8 SR,
WS HEAT AL BRAT 8 H R AR 0 55 4, 73 5 BUBL B
EFTHARR, BETEZHLFE RN

3 & &

a. 7£ 200 °C .10 min. B i & 4341 0. 05% &
B (v/m)15: 1K 7 1. 6 MPa, i $E 53 #2500 r/min
[ 28 T X BT A RS A AT KR, BB LIRS . £
KEEFF IR JEMEWR BE R (15 g/L), INFR/NERS
A 19 C.15 mn WEREFERABKER S
(16. 603 g/L) ,3& T AR ER 1 J7 1 17 7K .

b, FF EARBEFARERESEERMRURT
9%) M HERHARERESHBEE (R T
16 %00 . A 5 2 R B 4 U8 5 Y R A 4 75 R AN R
K i S T B VR B AR, R K g T oy A
FRXEMPEBHNAER, FEHTHLBITHEAR
e ivE IS

c. MARBRK X T R M A IR D, &
FRXKBEAERK . FELTFTRHRERBEAR R
FE N #E4T KK .
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Comparative study on crop straw hydrolysis under
extremely low acid

DUAN Xiao-ling \WANG Cun-wen ,LI Zi-hao ,WANG Wei-guo ,QIN Yuan-hang
(Key Laboratory for Green Chemical Process of Ministry of Education,
School of Chemical Engineering & Pharmacy, Wuhan Institute of Technology, Wuhan 430074 ,China)

Abstract; The hydrolyses of 15 populations of 5 species of crop straw in a batch reactor under extremely
low acid(0. 05 wt% sulfuric acid) were evaluated,and the effects of reaction temperature and time on the
straw hydrolyses were investigated. The results showed that the concentrations of reducing sugar were
different for different species and different populations of crop straw collected in different regions, which
was due to the different contents of cellulose, hemicellulose and lignin and their different conversion
yields. The rice and corn straw from Heilongjiang,and wheat straw from Shandong had higher reducing
sugar concentrations than other populations of crop straw, while the 4 populations of cotton straw had
lower reducing sugar concentrations than other populations. It was also found that the higher the
content of lignin, the lower the concentration of reducing sugar,and only a portion of hemicellulose and
a very small portion of cellulose were hydrolyzed.
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