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A Study on The Strength Properties of Board Using The
Carbonized Rice Husks to Develop a Structural Insulation'
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ABSTRACT

In recent years, many interests and researches on the insulations required the multiple performances other than in-
sulation performance. The purpose of this paper is to find the optimal ratio between wood fiber and rice-husks char-
coal to develop a structural board with carbonized rice-husks.

Based on these rice-husks charcoals, basic research was carried out to develop thermal insulation materials with
structural performance, and the following conclusions were obtained. The MC of the board using the carbonized
rice-husks was 3.2-4.1% and the density was 0.58-0.68, indicating the possibility of excellent structural material. The
bending strength was 9.1-32.6 MPa in the length direction and 9.2-34.1 MPa in the width direction. It is possible to
obtain the bending strength of the normally used MDF level and to find the possibility of development of the thermal
insulation material having the structural performances.

Keywords : insulation performance, carbonized rice-husks, structural performance, bending strength, MDF

1 Date Received June 3, 2017, Date Accepted June 15, 2017

2 AEdistw FA4%738t}). Department of Housing Environmental Design, Chonbuk National University, Jeonju 54896,
Republic of Korea

T A1 # 2K Corresponding author): 7133 (e-mail: gckim@jbnu.ac kr)

— 511 —



1. M

rhu

2 ol 4ol ol HopwAl HHT 7]
o et 277} o3 Qe g

ol%7] PeiAE AT Wit

3 kol 1 2 R 71Ae Zo
Arolct. 271e] vl Awol ojgt T}
Wb oro] 23o] golA

ol ThlAs olelo] Bakd 458 ATl
Alo|th(Kim et al., 2006; Choi et al., 2004). L}l
Sof ylnre] AgFele] AlFols Wad 1% A
22 gl BAE sk ARETEI ol
o R B4 W BAsg R} 0Eoleka A
28k L3 QAR 9RAY Bl B 7
st BRI} BEdto] A AlFo] We Fo
AU A BAe] Fhgagolt AlESTS
A AR AT RE Holdikn 2

THKim and park, 2014). 3] oY z|7} EA7} =

o
N
X
7
on, rlot

o
Ao rfr e oo ox

4

[

[

= [¢)
T gl 9F ojy T that AT HFel
7 oju wjnch WA ARpolu, oo wet o o
AR5 HEAE AFe] B ABHA
A% AR AU e W BEY Zue
AT Gtk AR ARHA A% ARE 5
Aol glofof sk, A&7PsAS 2 ARGl ks
Sfofof shul, Aol 1AM TS FHAL 4= Qlolok

SHcH(Kim and park, 2014; Kim et al., 2006; Choi et
al., 2004). o]t @7lof 77 A7et Awrf vz
A9} ook HAet £2& ofu] &l njet o
Fol& WAk AA A WA B, AR A 9
71438k an, &3 A48, It 9 sisad, 258
B, Ae7] AALY 3 22 vt avE Ay
3 QJo{(Kim and park, 2014; Kim et al., 2016), &=
Aol & FEI ot A5 ARso] AdEd
A2l QJthKo et al., 2008; Park and Park, 2012;
Park et al., 2012; Park et al., 2013). o]of & &I3L9]
4% 548 o] BTN PAHE BAZ o
&5t TE o= B £ ARtolA9 AR
Held BAIE sidstar A5E9] oldAtst A3t

& S ekl SpRA A% £l AR Yt

oY
ofd

i

];}_.T'_A—]_Q_ 3l :_]—

o o2 =0

P
rid

5 A dEHAE NS
A} gro]th(Kim and Kang, 2017). &3+ 7k o

Aol SAE e 7heste] Ui WA A=A

o] 7hsAe A TA gt oo
3 A% mAjel £of A

o,
O ox &
i)
oft
>
=2

1
7) % 7k, vo| 9ok, FAE o] g3
off Ol 4ET QAT oF 05% ol4te] Thpe

A groll St 2R ARE & ER|R o]8H

]

;O
Ir

- r

o]

e
o

2

A

%0 off o @ O mE kI Ho off

)

e

s

- sy
P
o

B

7

5

o

=

o,

s~

)

~

[\)

=t

*

E=

=

i 9}

b
fr

e
In & o

s

o

-

N

Y

1o,

oX

ol

N

N

N

N

i)

2 ae e 4
g oo
> ot

ol
ok
= o2 B ox

— 512 —

rr
a0
e
o
olr
i)
o
o
rlo
OE
i

x
olr
e
)
o

Aole. YA%E B vol @2t tha

wAUZE SR 3715 WAoR v



il

TE2& SEA M AT FAx =Y A=A o] A d+

Table 1. Informations on the boards using the carbonized rice husks

Size of boards (cm) Target density of boards

Binder type

Target weight of boards (g) Weight of binder (g)

35 x 35 x 1.5 0.8 g/em’

Powdered phenolic resin 1470 294

Table 2. Content by raw material ratios

Type (wood fiber : rice husk) wood fiber (g) carbonized rice husks (g) resin (g)
100: 0 1176 0 294
90: 10 1058.4 117.6 294
80:20 940.8 2352 294
70 : 30 823.2 352.8 294
60 : 40 705.6 470.4 294
50 : 50 588 588 294
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Table 3. Moisture contents of boards using the carbonized rice husks

Type (wood fiber : rice husk) MC (%) Density
100 : 0 4.12 (0.16%) 0.68 (0.04™)
90 : 10 4.08 (0.16) 0.66 (0.04)
80 : 20 3.87 (0.21) 0.63 (0.03)
70 : 30 3.65 (0.14) 0.58 (0.03)
60 : 40 3.34 (0.15) 0.62 (0.05)
50 : 50 3.23 (0.37) 0.68 (0.08)

s Standard deviation
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Table 4. The bending strengths of boards using the carbonized rice husks

Bending strenth (MPa)

Type (wood fiber : rice husk)

length direction width direction

100 : 0 32,62 (5.95%) 34.12 (4.44)
90 : 10 24.74 (433) 2322 (3.28)
80 : 20 15.06 (6.93) 15.55 (4.15)
70 : 30 9.10 (3.80) 939 (2.98)
60 : 40 9.95 (6.73) 9.46 (6.83)
50 : 50 9.54 (4.73) 9.15 (5.36)
“Standard deviation
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Fig. 6. Regression analysis on the bending strengths of boards using the carbonized rice husks.
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