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Nonionic surfactants synergize with enzymes to scouring hemp fiber
and its properties characterization

LIU Kun ZHAO Xin LI Hainan CHENG Jinliang
( College of Light and Textile Industry Qiqihar University Qigihar Heilongjiang 161006 China)

Abstract: Non-ionic surfactant PEG4000 and Tween20 synergize with pectinase hemicellulose and
laccase were applied in scouring of hemp fiber. The optimum conditions of scouring were determined by
orthogonal test: PEG4000 usage 0.03 g/( g dry substrate ) Tween20 usage 0.09 g/( g dry substrate)
pectinase usage 16% ( owf) cellulose usage 12% ( owf) laccase usagel4% ( owf) treated at 40 °C for
100 min under pH value 4. 6. Hemp fiber treated with PEG4000 and Tween20 synergize with enzyme
scouring enzyme scouring and control hemp fiber were characterized by X-—ay diffraction infrared
spectroscopy and scanning electron microscopy. The results showed that the degumming effect of
PEG4000 and Tween20 synergize enzyme scouring was better and the damage on the fiber was less and
the surface of the fibers after treatment was smooth without pitting the crystallinity was decreased while
the amorphous region was increased.
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) . SHF-GD ( 722
) ( ) A,
Na, CO, ) - A,
‘HH-ST.6 ( =(1-A,/A,) x100%
) \FA1004 ( : 4 000 ~500 cm ™'\
) \Model Y802 K ( 35% . 20 C .
) .YGO61F/PC X : 30 m A.
( ) \DELTA320  PH 40 kV.Step time 0.4 s.Step 0.030°  10° ~40°
( ) .D8  X- X
( BRUKER-AXS) . Specdrum i
( PE ) . S4300 : 5 mm
( HITACHI ) \722 ( s : 65% -
) 20 °C. 15 kV
1.2 o
1.2.1
_ R 2
o - (65 °C) — (25 °C) — 2.1
N (65 C) — (25 €) — . DpH . .
- . . PEG4000
tpH 4~ 5( - Tween20 8 3
) 40 ~60 C 1:50 JFC g 3
1.0 g/L 12% ~ 16% ( owf) 127(3Y) L
12% ~ 16% ( owf) 10% ~ 14% ( owf) |
PEG4000 . Tween20 0.03% ~0.09% ( owf) - ASBSDSHSF>C>E>C
1.2.2 A,B,C,D,EF,G,H,.
: SHF-GD 2% ( owf) ASE>C>F>G>D>H
Na,CO, 30 g/L 50 g/L 1:50. > B AB,C,D,E,F,G H, .
: lg CA>H>F
1 ° >E>C>D>B >¢G
1.3 A,B,C,D,E,F;G,H,.
A,B,C,D,E,F,G,H, :
100 min 40 C pH 4.6
N 16% ( owf) 12%
= (M, = M,) /M, x100% (owf) . 14% ( owf) PEG4000
M, g M, Tween20 0.03 g/(g )
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1
- PEG4000 Tween20
p
. D/ E/ G/ H/
A/min B/C C % ( owf) % ( owl) F1% ( owf) . ) -1 o (g ) 1 % /cN /%

1 90 40 4.4 12 12 10 0.03 0.03 14. 64 544.7 69. 94
2 90 40 4.4 12 14 12 0. 06 0. 06 15.19 454.3 65. 80
3 90 40 4.4 12 16 14 0.09 0.09 14. 99 591.5 68. 66
4 90 45 4.6 14 12 10 0.03 0. 06 14.75 520.2 68. 03
5 90 45 4.6 14 14 12 0. 06 0.09 14.53 423.4  170.89
6 90 45 4.6 14 16 14 0.09 0.03 14.78 527.5 67.71
7 90 50 4.8 16 12 10 0.03 0.09 14. 18 679.8 66. 43
8 90 50 4.8 16 14 12 0. 06 0.03 15. 54 504. 4 66.43
9 90 50 4.8 16 16 14 0.09 0. 06 15.18 514.9 66.75
10 100 40 4.6 16 12 12 0.09 0.03 13. 84 648.9 65. 80
11 100 40 4.6 16 14 14 0.03 0. 06 16. 51 635.1 73. 86
12 100 40 4.6 16 16 10 0. 06 0.09 16. 90 554.2 68. 34
13 100 45 4.8 12 12 12 0.09 0. 06 16. 47 811.3 68. 98
14 100 45 4.8 12 14 14 0.03 0.09 14.01 747.9 68. 66
15 100 45 4.8 12 16 10 0. 06 0.03 14. 08 556.0 66.75
16 100 50 4.4 14 12 12 0.09 0.09 14. 84 586.2 74. 44
17 100 50 4.4 14 14 14 0.03 0.03 14.23 664.9 67. 39
18 100 50 4.4 14 16 10 0. 06 0. 06 13.27 634.0 63.25
19 110 40 4.8 14 12 14 0. 06 0.03 14. 00 762. 8 63.25
20 110 40 4.8 14 14 10 0.09 0. 06 13. 64 492.6 65.48
21 110 40 4.8 14 16 12 0.03 0.09 15.13 637.0 60. 06
22 110 45 4.4 16 12 14 0. 06 0. 06 13.72 671.3 67.07
23 110 45 4.4 16 14 10 0.09 0.09 14. 04 519.8 64.52
24 110 45 4.4 16 16 12 0.03 0.03 14. 00 539.4 62.29
25 110 50 4.6 12 12 14 0. 06 0.09 14.23 554.3 60. 38
26 110 50 4.6 12 14 10 0.09 0.03 13.19 757.4 65.16
27 110 50 4.6 12 16 12 0.03 0. 06 13. 14 538.3 65.48

ky 14. 86 14.98 14. 32 14. 44 14.52 14. 30 14. 51 14. 26

k, 14.91 14. 49 14. 65 14. 35 14. 54 14.74 14. 60 14. 65

ks 13.90 14.20 14. 45 14. 88 14. 61 14. 63 14. 55 14.76

R 1.01 0.78 0.33 0.53 0.10 0.44 0.09 0.50

k; 528.90 591.20 578.40 617.30 642. 10 584.30 611.90 611.70

k, 648.70 590.70 573.20 583. 10 577.70 571. 40 568. 30 585.70

ky  608.10 603.80 634.00 585.30 565. 80 630. 00 605. 50 588. 20

R 119.70 13.04 60. 82 34.12 76. 30 58.55 37.27 26. 00

ky 67. 85 67.22 66. 90 66. 82 67. 64 65. 62 67.08 66. 15

k, 68. 61 66. 47 67. 47 67.15 66. 76 66. 86 66. 29 65. 15

ks 63.60  66.37 66. 29 66. 09 65. 65 67.58 66. 69 67.99

R 5.01 0. 85 1. 18 1. 06 1. 11 1.96 0.79 2.08

0.09 g/( g ). 8D b
2.2 a>b>
PEG4000 Tween20
2 . PEG4000+ Tween20
2 897 cm ™!
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