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Effects of Laccase Mediator System on the Strength and Hydrophobicity
of Pulp Molded Materials

LU Xin-zong, XIAO Sheng-ling, WANG Quan-liang, TANG Jie
(Engineering and Technology of Northeast Forestry University College, Harbin 150040, China)

ABSTRACT: The work aims to study the effect of optimized laccase mediator system (LMS) on the strength and surface
hydrophobicity of the pulp molded packaging material with LMS used to treat poplar CTMP pulp. The change in tensile
strength, contact angle, fiber surface lignin structure and fiber surface topography, etc. was analyzed by means of orthog-
onal test, infrared spectrum analysis and scanning electron microscope. The best way to treat poplar pulp with laccase
mediator system was 4,B;C4D;E,. The best reaction conditions were: 1.68 g of pulp; 6 of pH, 60 °C of reaction temper-
ature, and 90 min of reaction time by constant air introduction. When poplar CTMP pulp is treated by LMS under
such conditions, part of residual lignin in the pulp is oxidized, bonding between fiber and fiber is strengthened, and the
tensile strength and hydrophobic property of pulp molded packaging materials are improved.
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Tab.1 Orthogonal test factor and level

HZ
K B u WEE mbE AR ETE
/g /C /min 5EUY%
1 0 3.6 10 30 0
2 1.68 45 25 60 0.2
3 3.27 6 40 90 0.4
4 4.95 7 60 120 0.6
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Tab.2 Orthogonal test design for mediator system
e ARl /g BHEHE (Ug!) pH TR/ C it H]/min S B4 J5 53 B %
K 4 A B C D E
1 CxtRg) 0 0 3.6 10 30 0
2 0 0 4.5 25 60 0.2
3 0 0 40 90 0.4
4 0 0 60 120 0.6
5 1.68 8 3.6 25 90 0.6
6 1.68 8 4.5 10 120 0.4
7 1.68 8 60 30 0.2
8 1.68 8 40 60 0
9 3.27 16 3.6 40 120 0.2
10 3.27 16 4.5 60 90 0
11 3.27 16 10 60 0.6
12 3.27 16 25 30 0.4
13 4.95 24 3.6 60 60 0.4
14 4.95 24 4.5 40 30 0.6
15 4.95 24 25 120 0
16 4.95 24 10 90 0.2
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Tab.3 Strength and hydrophobicity of pulp molded

materials
S SR T
S
’ % i /MPa Tefifa/ (o)
1 59.51 73.39
2 68.59 68.91
3 64.34 76.58
4 66.46 73.80
5 73.72 78.25
6 74.92 82.25
7 75.71 83.66
8 80.20 72.75
9 77.52 88.65
10 52.64 84.83
11 58.57 75.14
12 61.45 77.34
13 66.49 93.43
14 45.66 88.90
15 53.94 87.24
16 57.69 92.67
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Tab.4 Intuitive analysis of the influence relationship

between the strength of pulp molded packaging material
and the factors of laccase mediator system

e A B C D E
K, 25890 23830 250.69 231.61 225.77
K, 27331 241.81 25770 253.33  239.23
K; 220.62 248.47 217.64 24839  267.20
K, 22378 24528 250.58 243.28 24441
K, 64.725 69310 62.672 60.583  61.573
K, 76.137  60.452  64.425 68.463 69.877
K, 62.545  63.140 66.930  62.097  66.800
K, 55.945  66.450 65.325 68210 61.102
W2z R 20.192 8858 4258  7.880  8.775
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Tab.5 Intuitive analysis of the influence relationship be-
tween the hydrophobicity of pulp molded packaging ma-
terials and the factors of laccase mediator system

S A B C D E
K, 29270 33370 323.50 323.30 318.20
K, 316.90 32490 311.70 31020  333.90
K, 326.00 322.60 326.90 33230 329.60
K, 362.20  316.60 33570 331.90 316.10
K, 73.170  83.430  80.862 80.823  79.552
K, 79.227 81222 77.935 77.558 83.472
K, 81.490 80.655 81.720 83.082  82.400
K, 90.560  79.140 83.930  82.985  79.023

W2 R 17390 4290 5995  5.524  4.449
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Tab.6 Primary and secondary order of influence factors
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Tab.8 Confirmatory experiment scheme and result
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Fig.1 Infrared spectra of pulp molded material
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Tab.9 Characteristic absorption peak and relative absorption intensity of lignin infrared spectra

WeH/em™ . AFT W 5
WWFE  LMS AR UL Y
3337 3337 PRI O—H MR 3h TR i 0.98 0.99
2920 2920 FR3E . R 3k C—H A4 41 2 e i v 0.99 1.00
1735 1735 AL EE A, F 3 IS e B AT 46 Bk Bl W A g 1.01 1.01
1658 1658 45 C=0 i 45 4l 2 Wi e 1.00 1.00
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1319 1319 RIERRS, BT AR AR AR 0.99 1.00
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Fig.2 Fiber surface morphology of pulp molded packaging materials
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Fig.3 Interlayer section fiber morphology of pulp molded packaging materials
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