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Utilization of Ligno-cellulosic Biomass(i)
- Acid Hydrolysis of Exploded Wood after Delignification -

Jae-Kyung Yang', Jun-Pok Chang?, Bu-Kug Lim®, Jong-Yoon Lee®

ABSTRACT

This study was performed to obtained the optimal delignified condition of exploded wood
on the acid hydrolysis with sulfuric acid.

Wood chips of pine wood(Pinus desiflora), oak wood(Quercus serrata) and birch
wood(Betula platyphylla var. japonica) were treated with a high pressure steam(20-
30kgf/ecm?, 2-6 minutes). The exploded wood was delignified with sodium hydroxide and
sodium chlorite, and then hydrolyzed with sulfuric acid.

The result can be summerized as follows :

In the exploded wood treated with sodium hydroxide, the optimal concentration of
sodium hydroxide was 1% as content of lignin in the exploded wood.

Lignin content of exploded wood treated with sodium chlorite was lower than that
sodium hydroxide.

The maximum reducing sugar yield of exploded wood treated with 1% sodium hydroxide
‘was lower than non-treated exploded wood. ‘

In the case of sodium chlorite treated, the maximum reducing sugar yield was higher
than non-treated exploded wood.

Sugar composition of acid hydrolysis solution was composed of xylose and glucose residue,
and the rate of glucose residue was increased in high pressure condition.

Key word: Ligno-cellulosic biomass, Exploded wood, Acid hydrolysis. Delignification,
Reducing sugar
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Table 1. Condition of primary and secondary hydrolysis.
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Secondary hydrolysis

Primary hydrolysis
Materials concentration Hydrolysis concentration Hydrolysis
of HxS04(%) time(hr.) of HaS04(%) time(hr.)
Exploded wood '
treated 1% NaOH 65 1.3 ) 3 2
Exploded wood
treated NaClO: 65 1,36 12 8 2
Table 2. Composition of wood(%)
Species Pinus Quercus Betula platyphylla
Characters densiflora serrata var.japonica
Cold water extracts 0.8 14 1.1
Hot water extracts 3.2 2.5 2.8
Ethanol-benzene extracts 4.1 3.3 1.1
1% NaOH extracts 14.4 17.2 19.2
Klason lignin 29.0 19.8 19.1
Ash 04 0.7 1.1
(20) Journal of Korea Tappi Vol. 29, No.4, 1997
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Table 3. Sugar composition of wood.
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Sugar composition(%)

Species Ara Xyl, Man. Gal, Glu.  Rham.
Pinus densiflora 4.7 154 164 T 63.5 T
Quercus serrata 2.1 242 14 T 71.5 T
Betula Platyphylia 6.3 365 6.2 T 51.0 T

var. japonica

Notes : T: trace. below 0.1%

Journal of Korea Tappi Vol. 29, No. 4, 1997

(21



- ATE - YRF 1 -

Table 4. Lignin content of expioded wood extracted with sodium hydroxide(boiling, for 1hr.)

Exploded condition

Exploded Species Concentration

(%) 20kgf/cm?  20kgf/fem® 25kgffem®? 25kef/fem?® 20kgf/cm?
3 min. 6 min. 2 min. 4 min. 2 min.

0.1 42.9 40.9 39.5 40.3 43.6
Pinus 1.0 39.4 38.1 37.1 419 40.5
densiflora 5.0 37.2 34.3 36.0 38.9 43.5
10.0 374 35.7 36.9 36.5 39.9
0.1 24.1 22.5 24.7 24.0 23.6
Quercus 1.0 15.6 15.4 13.2 142 14.2
serrata 5.0 185 135 16.5 18.8 12.8
10.0 16.7 15.9 185 10.9 10.2
0.1 21.1 28.2 28.4 21.4 24.2
Betula 1.0 213 15.7 20.5 13.8 11.0
Flatyphylla 5.0 19.4 17.0 19.6 98 . 102
var. japonica 10.0 17.6 145 16.0 11.0 114

Notes : Sodium hydroxide treatment was carried out boiling condition for 1 hour
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Table 5. Lignin content of exploded wood treated with sodium chlorite.

Species Exploded condition 2% NaClOz2 10% NaClOz
kgf/cm? min. (2hr.) (2hr.)
20 3 32.6 26.5
20 6 34.5 24.9
Pinus densifiora 25 2 33.9 279
25 4 35.0 20.5
30 2 29.3 14.2
20 3 7.2 6.0
20 6 5.1 3.0
Betula I.JIatyp.hyIIa var. 25 2 79 08
Japoniea 25 4 8.3 0.3
30 2 6.7 0.2
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100 Pinus densiflora
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Fig.1. The relationship between reducing sugar yield and hydrolysis time of the exploded wood extracted with 1%
sodium hydroxide Conditions : 65% H.SO,, 20 (primary hydrolysis) — 3% H.SO,, 100, 2hour (secondary
hydrolysis)
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Fig.2. Effect of hydrolysis time on reducing sugar yield of pine exploded wood treated with 2% and 10% sodium
chlorite. conditions : 65% H.SOs, 20T (primary hydrolysis) — 3% H.SOs, 100, 2hour (secondary

hydrolysis)
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Fig.3. Effect of hydrolysis time on reducing sugar yield of birch exploded wood treated with 2% and 10% sodium
chlorite. conditions : 65% H:SOs, 20T (primary hydrolysis) — 3% H.SO., 100C, 2hour (secondary

hydrolysis)
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Table 6. Sugar.composition of acid hydrolysis solution of the exploded wood extracted 1% sodium hydroxide.

Exploded condition

Sugar composition(%)

.Species - - -
o kgf/cm®  Min. Ara. Xyl Man. Gal. Glu. Rham.
20 3 T 12.0 5.3 T 82.7 T
o 20 6 T 8.0 2.7 T 89.3 T
Pinus 25 2 T 81 35 T 884 T
densiflora 25 4 T 85 T T 915 T
30 2 T 9.5 1.0 T 90.5 T
20 3 T 22.5 1.0 T 76.5 T
20 6 T 33.0 T T 67.0 T
Quercus
, 25 2 T 194 T T 80.6 T
serrata
25 4 T 11.5 T T 88.5 T
30 2 T 15.3 T T 84.7 T
20 3 T 414 T T 58.6 T
30 2 T 11.7 T T 88.3 T

Notes : T: trace. below 0.1%
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