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SUMMARY

Kraft pulp is brown in color and is difficult to bleach. This characteristic color is due to residual
lignin in the pulp. In this study, the properties of the residual lignin in the kraft pulp are investigated.
As an experiment, chips of hardwood were cooked under various kraft-cooking temperatures and
kraft pulps of various yields were obtained. Then the residual lignins in kraft pulps were isolated and
experimented on their methoxyl group determination, infrared spectral analysis, nitrobenzene
oxidation, Mi#ule color reaction and so on.

Nitrobenzene oxidation of the lignin in kraft pulps gave vanillin and syringaldehyde as the major
products, the amount of which changed in terms of the cooking condition. The value, S/V was
decreased with the kraft cooking. It was found from this experiment that syringyl lignin was easily
soluble in kraft cooking but that guaiacyl lignin was not easily removed. It is considered that the
residual lignin in the kraft pulp is the guaiacyl lignin and that it undergoes extensive condensation.

Res. Bull. Fac. Agr. Gifu Univ. (48) : 87—94, 1983.
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Table 1. The cooking conditions and pulp yields obtained from kraft pulps of Fagus crenata and
Camellia japonica

Wood Sample Cooking Cooking  Sulfidity of Effective alkali Yields
species temperature  time the liquor of the liquor (%)
(C) (hr) (%) (g/1)
KP1 170 2 25 40 48
Fagus KP 2 170 0 26 40 54
cremata KP 3 150 0 26 40 61
KP 4 130 0 25 40 70
KP5 110 0 25 40 81
KP 1 170 2 30 40 46
Camellia KP 2 170 0 30 40 49
Japonica KP 3 160 0 31 40 62
KP 4 150 0 30 40 74

Table 2. Pulp yields, Klason lignin, methoxyl group and pentosan con-
tents of kraft pulps from Fagus crenata and Camellia japonica

Wood Pulp Klason OCH; in Pentosan
species Sample yields lignin lignin
% % % %
Wood meal 24.8 23.5 23.1
KP1 48 .3 9.6 17.1
Fagus KP 2 54 4.4 19.3 21.6
crenata KP 3 61 14.7 20.7 18.1
KP 4 70 22.3 21.5 17.5
KP 5 81 27.2 22.0 19.0
Wood meal 28.6 23.1 17.6
. KP 1 46 3.7 15.3 10.0
Camellia
japonica KP 2 49 .3 18.8 11.8
KP 3 62 17.1 21.6 13.6
KP 4 74 21.9 22.3 14.9
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Table 3. Yield of vanillin and syringaldehyde in the nitrobenzene
oxidation products of wood meal and kraft pulps from
Fagus crenata and Camellia japonica

Wood Sample Vanillin Syring- S/V
species 9%* aldehyde%*

Wood meal 6.5 15.5 2.4

KP1 4.2 0.0 0.0

Fagus KP 2 4.4 0.0 0.0

crenata KP 3 5.9 10.0 1.7

KP 4 6.7 19.0 2.9

KP 5 4.7 12.0 2.5

Wood meal 12.6 13.6 1.1

Camellia KP 1 1.1 0.0 0.0

japonica KP 2 4.7 2.9 0.6

KP 3 6.6 4.6 0.7

KP 4 6.9 9.0 1.3

*Based on Klason lignin

Table 4. Yield of vanillin and syringaldehyde in the nitrobenzene
oxidation products of kraft lignins (KL)

Wood KL of sample Vanillin  Syring- S/V
species % aldehyde9%;

KP 1 1.9 3.4 1.8

Fagus KP 2 3.7 5.6 1.5

crenata KP 3 6.2 11.4 1.8

KP 4 5.6 8.3 1.5

KP 5 7.9 10.6 1.3

KP 1 9.1 5.6 0.6

Camellia KP 2 6.4 4.3 0.7

japonica KP 3 6.0 3.3 0.6

KP 4 4.4 1.4 0.3

Table 5. Relative intensity (D515nm/D440nm) of
visible light absorption of Maiule color
reaction products of kraft pulps

Wood species Sample Ds515nm /D440nm
Wood meal 0.825
KP 1 0.504
Fagus crenata Kp2 0.604
KP 3 1.032
KP 4 1.551
KP 5 1.650
Wood meal 0.766
KP 1 0.410
Camellia japonica KP 2 0.571
KP 3 0.589

KP 4 1.000
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Table 6. Values of D1270cm~'/D1230cm™ and D1325cm=!/D1500cm~! of infrared
spectrum of residual lignin in kraft pulps

Wood Residual lignin o -1 4 _
species of sample D1270cm~'/ D1230cm™  D1325cm=t /D1500cm—?
Wood meal 0.75 0.78
KP1 2.69 0.75
Fagus KP 2 0.61 0.79
crenata KP 3 0.53 0.90
KP 4 0.51 0.88
KP 5 0.56 0.83
Wood meal 0.67 0.79
KP 1 1.43 0.11
Camelli
2U;Z:ﬁ;j KP 2 0.81 0.57
7 KP 3 0.76 0.66
KP 4 0.71 0.70

Table 7. Values of D1270cm'/D1230cm-* and D1325¢cm~!/D1500cm~! of infrared
spectrum of kraft lignin

g)(e)zg(iies Kraftoélgmn D1270cm/D1230cm=  D1325cm-'/D1500cm
sample

KP 1 0.61 0.67
Fagus KP 2 0.46 0.59

KP 3 0.52 0.65
crenata KP 4 0.63 0.77

KP 5 0.72 0.71

KP 1 0.63 0.53
Camellia KP 2 0.67 0.48
japonica KP 3 0.75 0.68

KP 4 0.81 0.63
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Table 8. Sugar composition of the hydrolyzates from wood meal and kraft pulps from Fagus
crenata and Camellia japonica

Wood species Sample Arabinose Xylose Mannose Galactose Glucose
% % % % %
Wood meal 2.2 29.2 3.9 + 64.7
KP1 0.3 17.5 0.9 - 81.3
Fagus crenata KP 2 0.7 17.8 0.4 - 81.1
KP 3 0.6 18.7 1.3 — 79.4
KP 4 1.4 19.7 2.3 + 76.6
KP 5 0.9 24.6 1.4 + 73.1
Wood meal — 26.1 4.4 - 69.5
KP 1 — 17.1 + — 82.9
Camellia japonica KP 2 — 16.0 1.8 — 82.2
KP 3 - 16.7 1.4 - 81.9
KP 4 — 24.4 - - 75.6

Table 9. Sugar composition of the hydrolyzates from LCC of wood meal and
kraft pulps from Fagus crenata

Sample Arabinose Xylose Mannose Galactose Glucose
% % % % %
LCC of wood meal 3.9 83.6 3.3 4.6 4.6
LCC of KP 1 2.3 50.0 3.8 + 43.9
LCC of KP 2 5.1 63.3 + 4.1 27.5
LCC of KP 3 17.6 39.3 5.4 3.6 16.1
LCC of KP 4 19.8 26.4 7.5 14.2 32.1
LCC of KP 5 22.7 37.9 + 18.2 21.1
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