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Changes of Specific Surface Area of
the Steam Exploded Wood

Jae-Kyung Yang - Hyun-Jung Kim - Weon-Hee Lee?

ABSTRACT

This paper reports on the changes of equilibrium moisture contents and specific surface areas of
Poplar wood{(Popudus ewramericana) for various steam explosion treatments. Equilibrium moisture
contents(EMC) and specific surfaces of steam exploded woods were measured under the mois-
ture adsorption course at 25°C, and compared with those of other materials and wood meals.

The EMCs of steam exploded wood meal were 1~5% less in comparison with that of wood
meal. In the case of delignified steam exploded wood meal and delignified wood meal, the same
tendency was appeared too. But absolute values of EMCs for delignified wood meals were larger
than those of the wood meal. For the changes of EMC by the steam exploded conditions. the
EMC decreased with the increase of the steam explosion pressure.

On the other hand, specific surface areas were calculated from BET plots based on amounts
of monomolecular vapor adsorption of various wood meals. Specific surface areas of the wood
meal and delignified wood meal were 90~145, 34~90(m°/g) respectively, and which were greater
in comparison with those of steam exploded wood meals and delignified steam exploded wood
meals.

From these results, it is considered that the amount of water vapor adsorption was decreased by
the increase of the crystallinity, effect of heat treatment, and coating by melted lignin in during the
steam explosion.

Keywords - Equilurium moistrue contents, specific surface area, steam exploded wood,
monomolecular vapor adsorption
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Table 1. Conditions of steam explosion for
poplar wood(Populus euramericana) .

Table 2. Saturated salt solutions on each
relative humidity(25T).

Sample No. Pressure(kgf/em®?) Time{min.)
20 -3 20 3
20 -6 20 5}
20 -9 20 9
25 -3 25 3
25-6 25 6
25 -9 25 Q
30 -3 30 3
30 -6 30 (3}
30-9 30 9
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Saturated salt solution Relative humidity(%)

LiCi 11
CH3COOH 22
MgCle 33
KeNOs 43
Mg(NO3z)2 54
NaNO:z 66
NaCl 75
KC1 85
KNO3 95
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Table 3. Equilibrium moisture contents(%) of control wood meal and steam exploded wood meal
were treated under various conditions(25C) for poplar wood.

Equilibrium moisture content(%s)
Relative humiditv(%6)

Steam explosion conditions
. 4 .
(Kgf/cny ~min.)

11 22 33 43 5% 6 K& £33 25}

wood meal 25 42 5.3 6.6 80 94 120 136 155
20-3 2.1 34 3.3 43 24 6.5 86 10.2 118
6 19 29 34 44 5.4 6.3 86 10.3 12.1

9 16 26 28 36 4.7 59 20 9.8 115
25-3 1.2 20 26 34 47 35 77 96 113
6 1.6 2.2 26 3.3 4.0 30 69 84 938

g 1.1 1.7 23 30 349 30 69 33 10.2
30-3 15 20 21 2.4 29 40 5.8 74 93
6 14 26 2 29 36 47 63 79 94

¢l 1.3 19 2 31 39 49 65 80 a5
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Table 4. Equilibrium moisture contents(%) of delignified control wood meal and steam explode
d wood meal were treated under various conditions{(25C) for poplar wood.

- . Equilibrium moisture conten{(%)
Steam explosion

conditions Relative humidity(%)
Yemmi
(Kefem™min.) 11 22 33 43 54 66 75 85 95
wood meal 3.8 4.9 6.2 7.0 7.7 85 10.4 14.5 17.9
20-3 2.6 3.9 45 54 6.4 T2 9.3 11.2 13.7
6 2.7 3.9 4.7 5.3 6.3 7.2 9.1 10.8 12.7
9 3.3 4.4 4.9 5.7 6.5 7.3 9.4 11.8 13.7
25-3 4.0 4.1 4.7 54 0.4 75 9.5 10.9 13.2
6 2.4 3.4 4.4 5.1 6.2 7.0 8.9 10.5 11.6
9 2.4 3.6 4.7 52 6.5 7.3 8.8 10.3 11.2
30-3 3.0 3.5 4.9 5.8 6.6 7.1 8.8 10.2 12.1
6 2.2 3.0 3.0 4.3 h.6 6.6 8.1 9.3 11.8
9 2.7 3.9 4.5 5.6 6.8 7.8 10.0 10.8 12.9
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Table 5. Specific surface areas(S). amounts of monomolecularvapor adsorption (V7) of wood meal and
steam exploded wood meal for the various con ditions of poplar wood.

Steam explosion condition .i___l, WIW v Vi (&/g) S (pia

(Kgf/em“-min.) Vo Ve - E

wood meal 20.579 2.488 0.997 0.043 215

20-3 38.926 1.055 0.982 0.025 124

S 34.319 2614 0.996 0.027 134

9 43.424 2.447 0.990 0.022 108

253 37.883 6.060 0.998 0.023 113

6 48.213 2.449 0.998 0.020 98

9 43.561 6.727 0.998 (0.020 98

30-3 73.679 -0.770 (.995 0.014 68

6 59.019 0.937 0.964 0.017 83

9 46.94 4.511 0.998 (.020 96

I - Regression coefficients.
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Table 6. Specific surface areas(S), amounts of monomolecularvapor adsorption (17,) of wood meal
and steam exploded wood meal for the various conditions of poplar wood.
C-1 i 4
Steamn exp]osmn condition ~ S r Vi (/) Stare)

{Kef/cm™min.) Vo Vi« € B ’
wood meal 23.107 0.636 0.998 0.042 209

20-3 29 288 1.244 0.997 0.033 162

6 30.045 0.943 (.995 0.032 160

9 29.984 0.190 0.998 0.033 164

25-3 33.865 - (0.623 0.999 0.030 149

6 29.700 1.765 0.998 .032 157

9 28.622 1.693 0.991 (.033 163

30-3 26.783 1.511 (.992 0.035 175

6 40.169 1.299 0974 0.024 120

9 28.416 1.313 0.998 0.034 167

r © Regression coefficients.
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Specific surface ares{m™/g)
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steam exploded wood meals and deli-
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