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Optimization of Oxygen Delignification Process for Sulfate
Pulp of Mixed Eucalyptus Wood Chips

XUE Bin, LI Qun, WANG Biao
(Tianjin Key Laboratory of Pulp and Paper, College of Material Science and Chemical Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: When the mixed eucalyptus wood chips were used in the kraft pulping and bleaching, strength loss was a rela-
tively serious problem. The optimum parameters in the oxygen delignification for the sulfate pulp of mixed eucalyptus wood
were obtained via orthogonal experiments. The alkali charge, reaction time, reaction temperature, oxygen pressure and dos-
age of MgSO,4were 2%, 60 min, 100 ‘C, 0.5 MPa and 0.2%, respectively. Under the optimum process conditions, the tensile
index and viscosity were respectively higher than 39 N-m/g and 780 mL/g while the beating degree of pulp was 15° SR. The
influence of the dosage of NaOH on slurry ability in the oxygen delignification was further studied with single factor experi-
ments, in order to put forward the linear relationship between the dosage of NaOH, kappa number and the viscosity of the
pulp: ¥, = — 17.84 Xyuo + 829.92, > = 0.989 8; YVyyopa = — 0.62 X yuon + 10.56, R2 = 0.995 9.
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Tab.1 Basic performance of home-made virgin pulp

PrakigHy N-m-g™) RAME
42.43 17.5
B/ (mL-g ") FR I/ (mmol-kg ™)
859 40.52

e FTHBEN 15° SR.
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Tab.2 Orthogonal factors for process optimization of
oxygen delignification

KO (A)NaOH (B)i#fE/ (O, (D)L (E)MgSO,
JH&E/% C min MPa JHR/%
1 1 95 40 0.4 0.1
2 2 100 50 0.5 0.2
3 3 105 60 0.6 0.3
4 4 110 70 0.7 0.4
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Tab.3 Process conditions in the bleaching sequence of
DO0-Ep-D1 for oxygen delignification

lE35a A ) /min IR/ C CIO, /%
DO 60 80 1
Ep 60 75 —
DI 90 75 0.3
jE35g H,0, FH&/% NaOH fi#/% 4] pH
DO — — 3~35
Ep 0.5 1.5 —
DI — — 4~45
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Tab.4 Orthogonal test results of oxygen delignification of pulp

S b g - A
1 11111 34.76 820 11.0 74.28
2 12222 36.74 793 10.0 70.63
3 13333 37.07 789 10.0 82.75
4 14444 35.68 773 9.1 71.76
5 21234 38.97 783 9.3 88.68
6 22143 38.80 802 9.3 82.39
7 23412 39.30 749 8.1 75.73
8 24321 39.11 770 8.9 80.29
9 31342 39.45 777 8.6 67.71
10 32431 38.40 745 8.3 72.14
11 33124 39.77 770 8.2 82.48
12 34213 39.08 700 8.1 71.84
13 41423 37.64 717 7.2 68.79
14 42314 38.92 685 7.2 71.52
15 43241 36.38 678 6.7 66.32
16 44132 37.71 698 6.8 60.83
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Tab. 7 Results of range analysis of kappa number
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Tab.5 Results of range analysis of tensile index
it H A B C D E
ki 36.06 37.71 37.76 38.01 37.16
k> 39.04 38.21 37.79 38.32 38.30
ks 39.18 38.13 38.64 38.04 38.15
ks 37.66 37.90 37.76 37.58 38.25
R 3.12 0.50 0.88 0.74 1.14
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Tab. 6 Results of range analysis of pulp viscosity

TiH A B C D E

k 10.0 9.0 8.8 8.6 8.7

k» 8.9 8.7 8.5 8.6 8.5

ks 8.3 8.2 8.7 8.6 8.6

ks 7.0 8.2 8.2 8.4 8.5

R 3.0 0.8 0.6 0.2 0.2
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Tab. 8 Results of range analysis of carboxyl content
IH A B C D E

ki 74.86 74.86 75.00 73.34 73.26

ke 81.78 74.17 74.37 75.55 68.73

ks 73.54 76.82 75.57 76.10 76.44

ka 66.86 71.18 72.10 72.04 78.61

R 14.92 5.64 3.47 4.06 9.88
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sl A B C D E
ki 794 774 772 738 753
k 776 756 738 762 754
ks 748 746 755 754 752
ks 694 735 746 758 752
R 100 39 34 24 2

‘C . IA] 60 min, &% 0.5 MPa, MgSO4 & 0.2%. #
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Tab. 9 Slurry ability of bleaching pulp
FUkIEEY N-mg™") 1SO 1 /% 1A
71.52 87.79 1.8
B/ (mL-g™) LA Y (mmolkg ')
709 44.66
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Fig. 1 Relationship between NaOH dosage and the tensile
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Fig.2 Relationship between NaOH dosage and the vis-
cosity
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Fig. 3 Influence of NaOH dosage on the kappa number of
pulp
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