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Fig. 2 Condensation reaction of maleic acid with glycerol and/or cellulose.
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Reaction condition Weight Saponification Acid Ester Monoester

temp (T ) -time (h) ~Increase’ Y value (eq/kg) value (eq/kg) content” content”' (%)
160—1 6.3 2.30 1.13 30.6 12.7
160—2 10.3 2.31 1.05 30.8 11.9
180—1 10.3 2.60 1.10 36.0 12.3
180—2 1L.6 2.86 0.45 11.2 1.7
200—1 11.4 3.08 0.47 15.7 5.0
200—2 12.5 3.13 0.26 47.0 2.7

a ) Based on original cellulose.
b ) Sum of monoester and diester contens.

¢ ) Carboxypropenyl content
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Fig. 10 Thickness swelling of MG treated particleboards manufactured with
phenol-formaldehyde resins at 3 % or 6 % addition levels.
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Fig. 11 Water absorption of MG treated particleboards manufactured with various phenol-
formaldehyde resins at 3 % or 6 % addition levels.

Legend [ See Fig 11.
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Fig. 12 Linear expansion of MG treated particleboards manufactured with various phenol-
formaldehyde resins at 3 % or 6 % addition levels.

Legend © See Fig 10.
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resins at 3% or 6 % addition levels before and after 96h immersion.
Legend @ See Fig 13.
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Fig. 16 Thickness swelling of particleboards after 21h immersion.
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Table 2. Parameters of thickness swelling obtained by damping Gauss-Newton method.

MG Hot -press ~ Parameters
(%) temp. () TSmax k $S 1/k
0 210 22.3 0.468 0.342 2.14
0 220 17 .4 0.436 0.255 2.29
0 230 15.0 0.392 0.255 2.55
0 240 11.3 0.331 0.241 3.02
0 250 9.3 0.254 0.142 3.M
3 210 13.8 0.411 0.183 2.43
3 220 13.5 0.374 0.218 2.67
3 230 9.8 0.362 0.127 2.76
3 240) 9.2 0.203 0.215 4,93
3 250 7.2 0.125 0.193 8.00
5 210 11.2 0.314 0.155 2.91
5 220 11.5 0.299 0.279 3.34
5 230 9.1 0.228 0.266 4.39
5 240 7.3 0.107 0.145 9.35
5 250 6.2 0.060 0.063 16.67
7 210 11.8 0.244 0.413 4.10
7 220 11.1 0.227 0.390 4.41
7 230 9.2 0.178 0.236 5.62
7 240 7.1 0.106 0.191 9.43
7 250 6.2 0.061 0.031 16.39
10 210 9.5 0.124 0.418 8.07
10 220 8.8 0.110 0.351 9.09
10 230 7.1 0.072 0.058 13.89
10 240 6.3 0.065 0.153 15.39
10 250 5.2 0.041 0.001 24.39
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Fig. 17 The location of research institutes where outdoor exposure test of MG praticle

board was conducted.
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Table 3. Initial properties of MG particleboard prepared for outdoor exposure test.

Water resistant properties

Thickness swelling . 8.6% (24h immersion)
©9.2% (96h immersion)

Water absorption T 54.5% (24h immersion)
67.8% (96h immersion)

Strength properties

MOR D226 kgl/ent
MOE D324 X107 kgf/cnf
B D65 kef/enf

ALK MG X—F 7 LR — RO B B IR B h o & K& b & o1
Table 1. Dimensional and moisture changes during outdoor-exposure test conducted in Asahikawa.

Period (month)

Location

0 3 6 9 12
Thickness South — 0.6 7.0 10.0 8.0
swelling (%) North — 2.5 6.9 9.3 8.2
MC (%) South 7.8 8.6 17.1 36.8 16.2
North 8.7 14.7 11.6 27 .4 17.8

Note * MC ! moisture content



L) me;'éit%ﬁ}“%ﬂwfﬁo 7oA HERER (BKGRER) OB HE S AL 72 I S R o 4,
Fab BRI TI.2%, LITITH L v, (R THS NAME & 5 125 - 2 B8
CRRIC K BT O R T, IR B ATIE IR IR AR K OE) TH B o
DO ER > T0DH, AKRBROME L Z DM RS T U CTHL L 270l Tnb,

1 o3 -Ea’&%zf:,;xk%%}%'ci'l‘l‘z AR THN L 72, S O T MG IR/ ¢ — 5 4
TNVER— FRIESHEIT L, ANaTf 7\77)/7/\77’;“%%(&)910 ZOfitiix, (2
&AE%&L@%%@T&O,A—747wf~F TEFHIERLDOTH B,

%ﬁ%ﬁ%%@f%@ttMcn~T<7wﬁ—bm Ao L2 %0 IBRAAARLEL &
LUﬂ?o¥ﬁmtlJf,?%ﬂﬁ%&WﬁﬂK%,IﬁﬁiﬂtﬁkﬂWﬂﬂkéiLﬁ‘*riﬂbbfk‘
Mol ZHRT =Y DNT VDD EEILNL, LELEDES, &F— 5 0P
W IB OFALENBI % THY, D NBERAfE 5 - 12,

H5 3 12h 1R REER TR 1B sk {1

Table 5. Retention of IB after 12 months outdoor exposure.

Location B (kgf/cnf) Retention (%)
Hokkaido North 6.42 98.
South 7.22 111.
[wate North 5.47 84.
South 6.42 109.6
Toyama North 4.90 75.4
South 6.13 91.3
Fukui North 14.28 65.5
South 5.03 85.1
Yamanashi North 5.36 82.5
South 5.08 78.2
Nagano North 5.35 82.3
South 3.91 60.2
Shizuoka North 5.23 80.5
South 7.26 116.9
Iharaki North 1.76 73.2
South 6.86 105.5
Wakavama North 4.40 67.7
South 5.51 81.8
Tokushima North 3.75 57.7
South 5.10 78.5
Nagasaki North 5.19 81.5
South 5.02 77.2
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Fig. 18 Relationships between hot press temperature and thickness swelling of MG particleboard
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Note © * ., significant at 10% level.
* % significant at 5 % level.
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Fig. 19 Relationships between hot press temperature and thickness swelling of MG particleboard
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phenol-formaldehyde resin at various resin content.
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Fig. 38 Dimensional changes of control and Mg treated specimens in a wet-dry Cycle test.
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