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Abstract — For the development of the environment-friendly insulating composite materials, natural cellulose (wood
chip and sawdust) was used as a core material and activated Hwangtoh was used as a binder. Various specimens were
prepared with the water/binder ratio and natural cellulose/binder ratio. The physical properties of these specimens were
then investigated through compressive and flexural strength test, absorption test, hot water resistance test, thermal con-
ductivity, measurement of pore distribution and observation of micro-structures using scanning electron microscope
(SEM). Results showed that the absorption ratio increased with the increase of natural cellulose/binder ratio but
decreased remarkably with the increase of polymer/binder ratio. The compressive and flexural strength development
varied appreciably with the increase of water/binder ratio and natural cellulose/binder ratio. On the other hand, thermal
conductivity decreased with the increase of natural cellulose/binder ratio and polymer/binder ratio. Through SEM, it was
found that activated Hwangtoh that reacted with water formed a hydrate crystal leading to the compact structure and the
total pore volume of the specimen using activated Hwangtoh was smaller than that of the non-activated Hwangtoh.
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Table 1. Mix Proportions of Composite Insulating Materials

Water Polymer solid Binder Wood chips Sawdust

F-No Remarks
(g (8 (8 (g (8
1 6.5 6.5
2 . .
0 100 70 70
3 7.5 7.5
4 8.0 8.0
5 6.5 6.5
6 . .
5 100 70 70
7 7.5 7.5
8 8.0 8.0
9 6.5 6.5
Polymer
1 . .
](1) 45 10 100 70 70 emulsion:
7.5 7.5 EVA Type
12 8.0 8.0
13 6.5 6.5
14 . .
15 100 70 70
15 7.5 7.5
16 8.0 8.0
17 6.5 6.5
1 .0 .0
8 20 100 ! !
19 7.5 7.5
20 8.0 8.0

Binder : Activated Hwangtoh(50%) + Portland cement(50%)
Solid content of EVA emulsion : 47%
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Table 2. Solid content of polymer emulsion

Type Solid content (%) Remarks

EVA 46.8

SBR 224 emulsion
Epoxy 28.6
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Fig. 1. Comparison of absorption ratios of natural cellulose treated
with polymer emulsions (w-1: wood chips, w-2: wood flakes,
w-3: sawdust).
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Fig. 2. Absorption ratios of composite insulation specimens vs. wood
chips +sawdust/binder ratio.

AHL 62.7%, T 51.2% 580 42 Ay
Wt Fig. 200 Z=H/A AN 2 dd *é%é‘/é%‘
AAL] S5 WskE YeRSI) 1RellM AR A A7

S/HETE FrE2 njEdoR Sk E RS AT}, o] A2

AFA ] FEol vlste] tharde] AR T80 dA8] =71

wZel] Ve Aot Azbct 2o s A EAE] Sl

wt S-S dA8) AaEs ¢ 7 vk ol s | vk

Zo7} HAXFA 1 AkAgolA AusHA 2% 9] co-matrix

A& FAT o =A Ao FuEY] vl YeR e dvE b

.

y

Aow e
o] e 2

e

/\
A=
%T

xS

al 3l
2=

=

33. Z2| o ALBTH SRICIARo| =
Table 194 Bi= ufe} o] BAF 7} ks TUsh
AAZE ARgESkaL, EVA odAS Zaem /A
15, 20%= "IStAA 20572 SAIAIE AlZS)
e 3Tt
Fig. 391 Z™AZAH] 0%2] ZAA ] tigte] 94 39
282 9] &7 SAAIE LERQlOH, Fig. 4, 5, 6, 70l Z2lw

H o4 =
Korean Chem. Eng. Res., Vol. 49, No. 1, February, 2011

35
=i

7%

250 | P/B =0% Age days

O —@— :3days
g —O— : 7 days
o .

:‘ﬁ 200 | —w— :28 days
<

=

<= '—‘\v\'
=

g

5] 150 |

B

17}

2 O\O\O\{)
2

172}

$ 100}

=

o

g

5 N
Q

50 F

14 15
Wood chip + sawdust / binder ratio (%)

16

Fig. 3. Compressive strengths of composite insulation specimens vs.
wood chip + sawdust/binder ratios.

P/B=0% P/B=5%
- @+ :3days —@— :3days
S0 f -0+ :7days —O— :7days
g cwee :28days —W— :28 days
~
o
on
<
200
S
an
=]
[}
B
2150 b
o
>
‘@
7]
[}
a 100 |
g
o]
O
50 F

Wood chip + sawdust / binder ratio (%)

Fig. 4. Compressive strengths of composite insulation specimens vs.
wood chip + sawdust/binder ratios.
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Fig. 5. Compressive strengths of composite insulation specimens vs.

wood chip + sawdust/binder ratios.
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Fig. 6. Compressive strengths of composite insulation specimens vs.

wood chip + sawdust/binder ratios.
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Fig. 7. Compressive strengths of composite insulation specimens vs.
wood chip + sawdust/binder ratios.
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Fig. 8. Comparison of compressive strengths of composite insulation
specimens vs. wood chip + sawdust/binder ratios.
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Fig. 11. Average pore diameter vs. Polymer solid/binder ratios (%).
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