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ABSTRACT

Steam explosion process is one of the most efficient pretreatment method for the utilization of
lignocellulosic biomass. The carbxymethyl-cellulose(CMC) was prepared with steam exploded
wood(EXW), pine(Pinus densiflora) and oak(Quercus mongolica), by standard method using isopro-
pv!l alcohol and monochloroacetic acid.,

The range of water solubility of carboxymethylated pine exploded wood was 45.2 ~66.8 % and
those of oak was 60.7~84.7 %. The degree of substitution{(D.S) of carboxymethylated pine
exploded wood was 0.11~0.33 and oak exploded wood was 0.48~0.76. The color of
carboxymethylated pine and cak exploded wood was brown-black.

When carboxymethylated EXW was purified by sulfuric acid, the yield of carboxymethylated
wood was lower than non-treated one, However, the color was still brown-black although after
delignification.

In carboxymethylated EXM prepared after delignification, the water solubility and degree of
substitution{D.S) of pine were 81.4~95.9 % and 0.710.79, and those of oak were 76.2~89.5 %
and 0.79~1.05. The values were higher than non-treated.

The degree of substitution of purified carboxymethylated wood prepared with delignified EXM,
pine and oak were 0.50~0.71 and 0.70 ~0.88. The color of carboxymethylated wood was white.

In carboxymethylated wood preparde after delignification of EXM, swelling ratio and water re-
tention value of pine were 95.9~96.5 and 580.0~751.2, those of oak were 76.2~89.5 and 124
3~307.6

Kevwords : Steam explosion, exploded wood, carboxymethylation, water soluble, degree of substi-
tution, FT—IR, swelling ratio, water retention value
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Table 1. Delignification condition of pine and
oak exploded wood

Speci Explosion condition  Delignification
peaies (Kg /cni) — {min) method
Pinus 30-3 2%, NaClO: *

densiflora 30—6 for 2~1 hour
30 9
20— 3
Quercus 20—6 1% NaClO:
Mongolica 25—3 for 2 hour
25—6
* 2~1 hour : Retreated for 1 hour after treated for

2 hours.
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Table 2. Properties of pine and oak exploded
wood with sodium chlorite.

Explosion  Yield Klason lignin

Species  ondition (%) (%)
Pinus *! 30-3 56.6 10.0
densiflora 30-6 50.6 5.1
30—-9 4178 0.8

20—3 68.9 9.1

Quercus ** 20—6 55,7 2.3
mongolica 25-3 54.3 3.6
256 56.3 0.3

*1 treated with 2% sodium chlorite for 2hr and lhr,
*2 treated with 1% sodium chlorite for 2hr.
Yield, Klason lignin : % based on exploded wood.
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Table 3. Characteristics of carboxymethylated pine and oak exploded wood.

Species Pinus densiflora Quercus mongolica
Exp. condition Yield Water Klason D.S Yield Water Klason D.S
soluble lignin soluble lignin
(Kg /cm? —min) (%) (%) (%) (%) (%) (%)
20—-3 - - - 108.8 60.9 16.2 0.48
20—6 - - - - 98.8 78.4 17.2 0.58
20—9 - - - - 109.9 80.3 17.1 0.51
25-3 - - - - 108.8 84.7 14.3 0.57
25-6 111.5 45.2 36.3 0.26 105.4 69.3 16.9 0.59
25—9 1123 61.0 30.5 0.23 110.0 72.7 22.0 0.60
30—3 100.3 55.3 34.5 0.17 94.5 75.4 20.6 0.61
30—-6 111.3 47.8 34.3 0.29 98.3 73.0 26,7 0.76
30-9 107.5 58.7 39.5 0.29 100.2 65.7 29.6 0.67
3H-3 97.2 55.9 35.9 0.30 110.0 73.2 24.4 0.73
356 100.9 54.9 44.8 0.33 100.6 64.3 434 0.64
35-9 93.8 57.4 42.0 0.11 93.9 62.0 30.4 0.51
40—3 113.3 60.8 37.3 0.26 - - - -
40—6 105.1 56.2 42.3 0.12 - - - -
9.1 66.8 43.2

* Yield, % based on exploded.
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Table 4. Characteristics of carboxymethylated
pine and oak wood exploded wood
purified with sulfuric acid.

Table 5. Characteristics of carboxymethylce-
llulose obtained from delignified pine
and oak exploded wood.

Species Pinus densiflora  Quercus mongolica
Exp.condition  Yield* D.S  Yield* D.S
(Kg/Cm?*—min.) (%) (%)
20—3 - - 62.8 0.70
20—6 - - 55.0 0.75
20—9 - - 36.5 0.94
25-3 - - 46.5 0.81
25—6 63.4 0.53 39.1 0.88
25—-9 57.9 0.64 36.5 0.92
30—-3 68.5 0.64 38.6 0.73
30—6 67.1 0.71 40.9 0.80
30-9 63.8 0.55 30.5 0.77
35—3 65.2 0.66 30.7 0.78
35—6 64.8 0.51 52.4 0.80
35—9 55.0 0.51 34.3 0.77
403 61.0 0.46 = -
406 57.4 0.74 - -
40-9 59.0 0.79 -

*Yield, % based on carbosymethylated EXW.
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Explosion condition Yield Lignin content{%) Water D.S

(Kg/ed—min.) (%) Klason ASL* S(Z g‘ib)le
Pinus 30-3 1181 109 0.5 95.9 0.71
densiflora 30—6 118.9 5.6 0.4 90.4  9.79
-6 1189 45 0.3 814 0.74
20-3 97.3 109 0.3 76.2  0.79
Quercus  20—6 101.9 4.0 0.3 83.0 0.87
mongolica  25—3 1019 7.6 0.4 794 1.05
25-6 113.0 09 0.2 89.5 0.90

* ASL, Acid soluble lignin.
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Table 6. Characteristics of purified carboxy-
methyl cellulose obtained from delig-
nified pine and oak exploded wood.

Explosion condition Yield Lignin content(%) D.S

(Kg /cnf—min) (%) Klason ASL* (%)
Pinus 30—3 823 3.2 0.4 064
denstflora 30—6  79.2 0.6 0.4 071
30—9 713 1.8 0.3 055

20—3 809 3.3 0.9 070

Quercus 206 844 0.6 0.8 075
mengolica  25—3 84.6 1.1 0.9 081
25—6 839 1.8 0.4 0.8

Table 7. Swelling ratio and water retention
value of carboxymethylated pine and
oak exploded wood after delignified
with sodium chloride,

Explosion condition  Swelling ratio Water retention

(Kg /cni —min) (ml/g) value (%)
Pinus 30—3 95.9 751.2
densiflora 30-6 96.0 692.5
30—9 96.5 580.0
20—3 76.2 161.7
Quercus 20—6 83.0 185.9
mongolica  25—3 79.4 124.3
25—6 89.5 307.6
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