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High-Performance Xylanase-Assisted Bleaching of Kraft Coniferous Pulp
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Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: The bleaching-assisting effects of acidotolerant resistance xylanases XYS and alkaline resistance and thermo-
stable resistant xylanase VYBRANT 701 in the O (X,D,) EpD; and OD, (X,Ep) D, drift sequences were studied in the current
research. The results showed that the whiteness of kraft coniferous pulp after bleaching reached 86.5% ISO in the bleaching
stage of XYS enzyme-assisted chlorine dioxide bleaching section and VYBRANT 701 enzyme-assisted bleaching alkali ex-
traction bleaching section, and the tensile index and bursting index of the paper sheets obtained from O (X;D,) EpD, bleached
pulp increased by 10.4% and 10.9%, respectively. Scanning electron microscope and fiber analyzer showed that the bleached
fiber surface exhibited surface damage and peeling, an increase in fine fibers, and higher degree of fiber curl. These observa-
tions indicated that the xylan on the fiber surface was degraded, making the structure of the fiber cell wall looser and the
pores larger, which was conducive to the subsequent penetration of the bleaching solution and the removal of lignin.
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Tab.1 Specific process conditions of each bleaching section
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Fig. 1 Effect of xylanase dosage on xylanase pretreatment
efficiency
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Fig.2 Effect of pH on xylanase pretreatment efficiency
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Fig. 3 Effect of temperature on xylanase pretreatment
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Fig. 5 Fiber morphology before and after xylanase treat-
ment
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Tab.2 Morphological analysis result of fibers before and
after xylanase treatment

Jo b KB SERE BA &M/ d/NA4E
mm um  FF% ) %
J5 178 286  85.7 52.6 15.7
AAERE 174 286 842 54.9 15.5
X, BEiAb S 173 284 8438 55.0 15.5
X, WA S 1.68 280 847 55.3 17.1
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Fig. 6 Effect of xylanase on whiteness
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Tab.3 Specific process conditions of each drifting section

T Ab2f i B R IR/ C 15 6] /min
0 3% NaOH, 0.8% MgSO, 100 60
X W3k 4 NIbniE 65 105
Dy, X Dy 2.25% ClO, DLZE 4 R 5 hRiE 90
1% NaOH, 1.2% H,0,, .
Ep,X:Ep e WA FHFRE 100

0.5% MgS04,0.2% EDTA
D, 0.75% CIO, 80 90
O HEBAESESIN 0.4 MPa, REHE X, Ab3ET pH = 5.5, fb2F
T DA TR T R
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Tab.4 Effect of xylanase treatment on physical properties
of paper after ECF bleaching

- ISO M HUsk4a 5y Widdse sy mimadedy =1 152/
B/ (N'm/g) (mN-m%g) (kPam¥g) fH %
ODEpD, 85.2 21.2 14.9 1.10 1.93 95.7
OX,DoEpD, 86.3 23.1 14.2 1.19 1.62 95.1
O(X\Dy)EsD, 86.5 23.4 14.9 1.22 1.66 95.9
ODy(X,Ep) D,  86.5 21.4 16.5 1.14 1.65 93.7
0X,Dy(X,Ep) D, 87.0 20.6 14.4 1.10 1.52 92.3

1 : Do BN 80 °C 5 XDy Bk 65 °C 5 Ep BtilkEE 65 C,pH Hy
10.5 ~ 11.5; X,Ep BEIREE A 80 °C,pH 24 10.0;0X,Dy (X,Ep) D, A
FERE X, AR 0.015 kg/t, XoEp BOARSBERG X, R 0.01 kg/t, oAy
BB B AR SR X, FHR 0.03 ke/t, RRAHEE X, F RN
0.02 kg/t, i P DA 4 3% i ol e

SE IR AR L, 28R BROME R A 2 0 43R H
FE A 3R FE RS A P25 o 55 ODGEeDy A L,
OX,DoEpD, /5 FHP A Y 1SO HERE T 1.1%. 5
OD,EpD; #H L, O(X1Do)EpD; )5 3K IS 4R i 7K
F5 BT AR By R e T 104% . 10.9% . 5
OD(EpD; 1, O(XiDg)EpD; I OD(X,Ep)D; )5 T
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