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ABSTRACT

Wood demand is increasing more and more, but world has been confronted with decreasing forest resources.
Korea has to depend upon foreign wood and wood-based products for more than 95 percent of total domestic
demand per year. In order to heighten self-sufficiency for wood supply and demand, we have to develop wood sub-
stitutes. Rice hull is the cheapest agricultural by-product we can get in Korea, more over the production of rice hull
amounts to 1 million tons per year.

This study was carried out to utilize rice hull and to decide the optimum condition of rice hull pretreatment for
manufacture of rice hull board. Steam explosion method gave the best result, and the next boiling treatment of 1
hour, the last 1 hour treatment with 1% NaOH solution. Optimum conditions of explosion method were 20kgf/cm?-
1 minute and 25kgf/cm?-1 minute. Rice hull board made with exploded rice hull met the KS standard(KS F 3104,
1997) and showed the same strength as a control, PB. And also the 1 hour boiling treatment was more effective than
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the 1 hour treatment with 1% NaOH solution.

Keywords : Rice hull board, steam explosion method
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Table 1. The condition of pretreatment for rice hull.

Abbreviation  Condition of pre-treatment

R 100 Original rice hull

B-1lhr Boiling treatment of 1 hour

NI1-1hr Boiling treatment of 1 hour in the 1%
NaOH solution

ER 20 -lmin  Steam explosion method
(Condition: 20kgf/cm?, 1 min.)

Er 25-1min Steam explosion method
(Condition: 25kgf/cm?, 1 min.)

P 100 Original Wood particle
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Table 2. Physical properties of rice hull board.

Physical properties
.. Density (g/cm?) Moisture contest (%) Thickness swelling (%)

Cond

ondition (F1=38 65%*) (F=22136%%) (F=182.57%%)

Mean +SD Duncan test Mean+SD Duncan test Mean+SD Duncan test

R 100 0.84+002 B 5074021 C 42804265 D
B-1hr 0.88+002 B 6.18 009 B 18.79+145 B
Ni1-1h 0.88+003 B 656+0.10 B 2523278 C
ER20-1m 0991003 A 12204052 A 940-+053 A
ER20-1m 103+£002 A 11671064 A 8.16+036 A
P 100 0.85+002 B 601+023 B 8404102 A

Notes ; See the legend in Table 1 for abbreviated notification of condition.

1) : F-value

* KS standard : MC : 5~13%, Thickness swelling : below 12%.
o A2F 4AE Bo Fa o, wd 2AE e FHEe o 5,649 AEE HYen,
FAR== KS9 PB 8.089 FAZE wEHA7] PB(HzF)Ecte @2 W72 g vy, o

A g, 58] 25kgf/cmlA 183t Eq42)
3 YA AzE HEo AS B YANE B
o o 258 oj4tel #w 2718 REen PB(U)
ZT)RTH £E ol4e 4% ZEE JET

T3 20kgf/cm?ilA 187 Held SARES
2 HEFRE Boke ozl Be FEE HYAD
EAXe A% $5¢ 24 1802 Uit |
A7t 2A442)e] A4S KS PB 13.089 ¥}=E
mE AzlY ks, 1A 1% gE A9
2%t KS PB 8.089] A= E 9&Eded 13
=

ety 7hd $48 BPEE Yehle 94 A
Ae) 28& 25kgf/cm?e) Z4) A 183 A
2ot Ro2 ey,

3.3 42U x

Table 394 AZE FAR=9] e g 4
HE F sled, Ag7Ale dFEzdd o &
Az GE Hoe 232 ghE Hoo 389 1 A
2o Z5=E Jeghdgdn Eand 49 . 19 &
Az AZF SAREE KS 723& #Fsix 23}
3 ded, ole 94 dYHEDY 29 FaF
9 FRAX P g Fol] AEHo| FeiAr] wio|
o}, g EHE] gAR ARY Rze Ae
KS ®elZ= 184 €< (3.1kgf/cm? old)& T
EFANAY. &3 ZHAH 2 (20kgl/cm?, 1¥ A2

-12-

#Y Table 3olMet o] ZHAMe FAR=E
PB(RAZT) 9 &4 KS #HejZx 18.0 e1g& o

Table 3. Mechanical properties of rice hull board
(conversion value into density of

0.85g/cm?).
Mechanical properties

Bending strength Internal bonding

Condition| (kgf/cm?) strength(kgf/cm?)
(F)=74.82%%) (F=27.26%%)

Mean+SD Duncantest Mean+SD Duncan test

R 100 8178 +£394 C 0.88-+0.12 C
B-1hr 149921 14.69 B 20240.10 C
N1-th 99.67+1630 C 0.72+0.15 C
ER20-1m |188.58114.33 A 4894047 B
ER20-1m |202.774+1508 A 4834027 B
P 100 20050+ 13.65 A 880+246 A

Notes ; See the legend in Table 1 for abbreviated
notification of condition.
1) : F-value.
* KS standard(F 3104-1997)
18.0 type : Bending strength - over 184(kgf/cm?), IB
strength - over 3.1(kgf/cm?)
15.0 type : Bending strength - over 153(kgf/cm?), IB
strength - over 2.4(kgf/cm?)
13.0 type : Bending strength - over 133(kgf/cm?), IB
strength - over 1.9(kgf/cm?)
8.0 type : Bending strength - over 82(kgf/cm?), IB
strength - over 1.5(kgf/cm?)
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