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Abstract

With the problem that low fiber utilization in the alcohol process from maize straw, the influence of

extrusion system parameters on fiber content of maize siraw ( cellulose, hemicellulose and lignin) through

square combination experiment of five factors and five levels with orthogonal rotation by the single

extruder,these parameters include the nozzle’ s gap (B), distance(8) between screw end and internal

surface of die, the temperature ( T') of sleeve, the screw speed ( N) and straw moisture ( W). The

optimum values of parameters of extrusion system were put out. They were as follows; B =4 mm,§ =

5mm,T=120C ,N =90 r/min, W =20% , and on the optimus parameters, fiber content of maize straw

were follows: cellulose content is 35. 11% , hemicellulose content is 31. 83% , lignin content is 6. 77% .

If the parameters of extrusion system were selected reasonably, the test results could provided certain

reference for extruding pretreatment process of producing alcohol by straw fiber.
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ma R B 5T 1 /N T I EOK RS 2 8F R AL S G xm/mm o x/mm x/C x/remin x/%
() % WERE 7 5 38 30 43 B SR 77 AR W Sl A, 5% 2 3 5 80 30 20
JE AR A B0 o B s o 1 4 10 110 50 28
A SC LA KT FE Ry 1], 7E /N BURS A H5F Hs 2 A6 L 0 5 15 140 70 36
b R TR R K T S e i 2 A il e O ik, B -1 6 20 170 90 44
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Tab.2 Experimental plan & results

1 KEHRMTE

FE X, X, X, X, Xy Y/% Y, /%  Yi/%

1.1 #RE5IE&E 1 1 1 1 1 1 3558 25.84  7.08
RIGH B ERFEFF(F .5 R 9 2) ,IF &K 2 1 1 1 -1 -1 3458 20.76 6.96
A KAk 56 5 FoAl A H f 2 43740 30001 -1 1 -1 35300 2479 7.93
BRI B ¢ 1 1 SR 5 T I A WL (AR b AR 4 1 1 -1 o1 1 80 3LE 67
WPk TR B ) Y. DF — 110 o 43 0 O 5 1 -1 1 1 -1 3502 2291 7.31

KiBE 0.1 mg, HGI01 — 1 AU B KT B4, 25
JE £1°C, DWF — 100 AU g 4 4) Fy W ML, 9FFQ —
3 =320 WU Y] HEPE A 1 2 TR AL .
1.2 REAHE

I B Ry BOKR RS AF—H i —FF R AL — R

6 1 -1 1 -1 1 36.28 27.73 7.18
7 1 -1 -1 1 1 36.15  25.36 6. 80
8 1 -1 -1 -1 -1 34.17  25.40 6. 40
9 -1 1 1 1 -1 36.06  25.24 6. 68
10 -1 1 1 -1 1 36.17  25.28 7.72
11 -1 1 -1 1 1 38.44  25.78 7.20

JR—$% AL RS FF—Fs AR il 2 12 -1 1 -1 -1 -1 3444 92308 7.72
W FRFEFF BRI T, &K 58] 8% £ 4B, 3 -1 -1 1 1 1 37173 2377 6.08
FHERE 7 =CRS A0 R ALK K RS AT 8 6, B 0 I 5 AT 14 -1 -1 1 -1 -1 3403 17.30 9.53
FE K E 2R 15 mm, 15 -1 -1 -1 1 -1 3309 29.03 614
Wy W S5 0 K A AT HEAT B e I 1k b 3, AR AR 16 -1 -1 -1 -1 1 3678 2697 5.51
e 2] DAFE A [ 1 5% R B A6 S 8500 17 35 e I Ak ik 7 2 0 0 0 0 3619 2521 5.52
g ls-o) 18 -2 0 0 0 0 3513 2674 562
T 3 I P R A T A R TR M R AR AT AE (I o020 003697 22,74 5.67
7*3—{21;7%7 GB/T6434—2006) , ﬁr%ﬁ g/ﬁ % R ﬂ£§$ gﬁ % 20 0o -2 0 0 0 36.90 22.43 7.23
A 22 0 R BE 0™ 2000 0 2 0 0 3316 17.74 9.78
3 5 P HLBEAL BRI B (58 3 i 0 12 5 AR 2o 0 omr 00 T e
FLok R 25 ) IR AU 2 B4R 1 76 1 B 5 (8 BR K S
JE) BRI T IRF 5 H N S KR W s A 4 ' '
R0 x oxy oxy vy xg R, R KO HE I Bov 00 b e
3 : 26 0 0 0 0 -2 3411 22.80 7.59
1 PR 27 0 0 0 0 0 348 258  5.44
R MY A YE R CF A 4R ORI 1 38 0 0 0 0 O 3645 2441 594
HAB(Y, Y, ) 29 0 0 0 0 0 348 2657 5.99
- 30 0 0 0 0 0 37.33 24.27  6.06
2 WBERSOH 300 0 0 0 0 3464 2258  6.49
RIS HE R 45 R NE 2 s . 32 0 0 0 0 0 3340 23.81 7.78
2.1 ¥HHEEEE 3 0 0 0 0 0 37.22 268 6.17
2.1.1 [ 34 0 0 0 0 0 3673 2290 6.31
Bl SPSS R4 4T Z2 ST 2 Bl A 43 B, 24 A8 ¥ 0 0 00 03Il 26,65 5,92
0 0 0 0 0 3431 2579 6.51
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0.379X° —0.468X> —0.051X; +0.242X; - 0. 130X:
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Tab.3 Variance analysis of hemicellulose

KU FHFM HmE B F{H I A
19 239.546 20 11.977 Fy s (20,15
) F,=3.4942 o.0s € )
F4 51.416 15 3.427 =2.33
B4 28.885 6 15. 020
" Fo=1.9231 Foos(6.9)
R 22.531 9 4.814 =3.37

B 290. 962 35
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Fig. 1 Relationship between hemi-cellulose

contents and experimental factors
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Tab.4 Variance analysis of cellulose

KU CEM HEE B F g I A
BT 44.997 20 2.4499 Fy=  Fyps(20,15)
4 15.013 15 1. 001 2.447 6 -2.33
M4 3606 6 0.601 F = Fyos(6,9)
iR 18. 007 9 2.001 0.300 4 -3.37

B 60.010 35
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Fig.2 Relationship between cellulose content

and experimental factors
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Tab.5 Variance analysis of ADL

KR VPorm AWmE HIr FAg I 5
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Fig.3 Relationship between ADL content and

experimental factors
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