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Studies on the Pollution-Free Pulping by Nitric Acid’
—Nitric Acid Pulping of Alkali-Pretreated Wood —
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ABSTRACT

This study was performed to get the basic information on nitric acid pulping of beech wood. In order to
reduce the consumption of nitric acid, alkali pretreated woods were applied to a nitric acid pulping process.
It consisted of nitric acid treatment to a high residual lignin content and the subsequent delignification with
alkali, required far less chemical than the single stage method. At the first stage of nitric pulping, pulp yield
descreased with increasing cooking time and 3 percent of nitric acid was more effective on the delignification
of wood than 1 or 2 percent. Alkali pretreatment of wood improved significantly the rate of delignification,
and 79 percent of the pretreated yield was good enough for excellent delignification. The dissolution of car-
bohydrate (mainly xylose) was increased with increasing cooking time, especially at the second stage. It would
be considered that carbonyl groups introduced to polysaccharides in wood by nitric acid oxidation caused the
degradation of carbohydrates.

Key words: nitric acid pulping; residual lignin; delignification; carbohydrates.
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Fig. 1. Schematic drawing of sampling position.
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Table 1. Pretreatment of beech wood meal.

‘Alkaliconc. Wood to  Temperature
(%) Nquor ratio “CH

1N -NaCH 1:15 150 5
10
20

7 30

IN-NaOH  1:10 0 30
60

IN-NaOH  1:10 120 20
40
60

Time (min,)
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Table 2. Chemical compcsitions of beech wood.

L/1 Contents (%)
Ash 0.43
Cold -water extractives 1.82
Hot-water extractives 2.65
1 % -NaOH extractive 16.93
Alcohol-Benzene extractives 1.26
Pentosan 19.44
Holocellulose 78.70
Lignin 23.51
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Table 3. Carbohydrate compositions in beech
wood.

Relative composition Contents (%)
Rhamnose trace
Arabinose 2.4
Xylose 238
Mannose 3.0
Galactose 41
Glucose 66.7
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Fig. 2. Effect of pretreating condition on treated
yield.
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7 _Table 4, Chermcal components of rutrlc acid pulp from beech wood.
- Cooking Chemical components, (%) L
Pretr_eatment tlme(mm ) Ash Pentosan Lignin Cellulose
30 014 1778 10 48 4893
Untreated 60 012 17.60 5.89 4851
nirea 75 012 17.72 5.23 4863
- 90 013 17.19 4.88 4718
30 012 16.60 7.83 4577
N-79 80 011 15.59 468 43.95
75 0.12 16.43 4.29 43.24
B 90 012 1554 419 43.20
30 0.10 1682 677 4415
N-72 50 0.12 16.50 2.70 43.03
75 0.11 15.41 2.26 42,60
90 0.10 | 14.88 2.03 42,95
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Table 5. Carbohydrate composition of pulps obtamed from beech wood by nitric acxd pulpmg
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BRI 140 C
1 B 30+
(2) AT PRUTE « TB6%(N—-79)

Pulp Cooking X ‘ Relative carbohydrate composition (%) )
time (min, ) B Arabinose Xylose Mannose Galactose Glucose
% A 2.0 217 3.0 40 666
B M 131 2.9 2.0 598
. 1 159 2.8 38 649
N ®0 5 S I Rt R I
90 A 1.0 127 2. 38 64.5
B - 103 2.6 16 578
Beech wood 2.4 238 3.0 4.1 66.7
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