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Farm use of biomass and plastic composite materials,

eco-friendly green technology
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Table 1. Rice Huske] 3184 7|12 A & HEEM ZH}

A
Inner Outer NaOH Acetic acid Silane
Element
Weight% | Atomic% | Weight% | Atomic% | Weight% | Atomic% | Weight% | Atomic% | Weight% | Atomic%
CK 44,39 53.72 25.08 34.37 25.29 28.81 16.98 24.53 33.29 43.23
O K 45.01 40.89 49.08 50.50 49.70 52.97 51.80 56.18 47.11 45.92
Si K 9.82 5.08 25.70 15.06 20.00 18.22 23.22 19.29 19.37 10.76
S K 017 0.08 - - - - - - - -
Cl K 011 0.05 - - - - - - - -
K K 050 0.18 0.14 0.06 - - - - 0.23 0.09
(h FAL dFARA
TG /% DSC /(mWW/mg)
— Mass Change: -3.90 % Peak: 441.1 °C e
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WEA(90°C, 110C, 140C)Z 7, W3H4(-20T, -30°C, -407C)Z7, W44(70%, 80%, 90%), 1} <
AFOl Z(110°C /-40°C /90%), BFA(110°C/-40T)2A EFo)A -OH 189 EFw nlu]s)
2719 AL BhiE 3 Eohe Edel #dolt dstel A%t 2AEA 2.

@ N 240 B2 4 2 A5

Table 4. W54 A & 57, A5 W3ks

Rate of Change (%) Rate of Change (%) Rate of Change (%)
Time Time Time
(Weeks) Thickness L T (Weeks) Thickness L T (Weeks) Thickness L T
(iom) (mm) | (wm) (inm) (om) | (wm) (inm) (mn) | (wm)
1 0.00 0.00 | 0.00 1 -0.34 -0.01 | -0.01 1 -0.13 -0.02 | -0.02
2 0.03 -0.01 | 0.00 2 0.19 -0.01 | -0.01 2 -0.24 -0.01 | -0.01
3 0.03 -0.01 | -0.01 3 -0.09 -0.01 | -0.01 3 0.22 -0.01 | -0.01
4 -0.16 -0.02 | -0.01 4 -0.27 -0.02 | -0.02 4 0.11 -0.01 | -0.01
Ave. -0.03 -0.01 | -0.01 Ave. -0.13 -0.01 | -0.01 Ave. -0.01 -0.01 | -0.01
(@) W& 70% (b) &4 80% (c) HE7d 90%
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Table 5. WA Al&olA el FA, A4 H3&

Time Rate of Change (%) Time Rate of Change (%) Time Rate of Change (%)
(Weeks) | Thickness L T (Weeks) | Thickness L T (Weeks) | Thickness L T
(iom) (om) | (om) (iom) (mm) | (iom) (inm) (om) | (om)
1 0.05 0.02 | 0.04 1 0.10 0.02 | 0.01 1 0.19 0.01 | 0.01
2 0.10 0.01 | 0.03 2 0.05 0.02 | 0.01 2 0.20 0.02 | 0.02
3 0.15 0.01 | 0.01 3 0.12 0.01 | 0.01 3 021 0.01 | 0.01
4 017 0.01 | 0.01 4 0.23 0.01 | 0.02 4 017 001 | 0.02
Ave. 0.12 001 | 0.02 Ave. 0.13 0.02 | 0.01 Ave. 0.19 001 | 0.02

(@) A4 90T

Table 6. W34 AE

(b) W& 110C

(c) Wi 140C

F FA, Ae Waks

Time Rate of Change (%) Time Rate of Change (%) Time Rate of Change (%)
(Weeks) | Thickness L T (Weeks) | Thickness L T (Weeks) | Thickness L T
(iom) (mm) | (iom) (inm) (om) | (wm) (inm) (mn) | (wm)
1 -0.02 0.00 | 0.00 1 -0.02 0.00 | 0.00 1 -0.12 -0.01 | 0.00
2 -0.02 0.00 | -0.01 2 -0.03 -0.01 | 0.00 2 -0.24 -0.01 | 0.00
3 -0.02 0.01 | -0.01 3 -0.12 -0.01 | -0.01 3 -0.24 -0.01 | 0.00
4 -0.03 0.01 | 0.00 4 -0.20 0.00 | -0.01 4 -0.34 -0.02 | -0.01
Ave. -0.02 0.01 | -0.01 Ave. -0.09 -0.01 | -0.01 Ave. -0.24 -0.01 | 0.00

(@) 3+ -20C

(b) 34 -30C

(c) W3kd -40C

Table 7. WALl E(FH), EFAANA(F) T4 & Asdste

Rate of Change (%)
Rate of Change (%) Cycle

o Thickness L T

Cycle . (rm) (m) (rm)
Thickness L T 1 -0.35 0.01 0.01
(1m) (im) (im) 10 20.25 0.02 20.01
1 0.02 0.00 0.00 20 -0.19 0.03 -0.06
30 -0.18 0.01 -0.03

10 -0.06 0.00 0.00 60 0.03 0.01 0.03
90 0.15 0.03 0.00

20 -0.10 0.00 0.00 120 019 0.00 0.03
30 022 0.00 0.00 150 0.23 0.04 0.00
180 0.33 0.02 0.07

Ave. -0.10 0.00 0.00 Ave. 0.00 0.02 0.00
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Table 8. W &A Al¥ & HCHO HAF Test

Time HCHO(PPm)
(Weeks) 70% 80% 90%
1 0.50 0.50 0.50

2 045 0.43 0.40

3 0.40 0.38 0.30

4 0.36 0.33 0.23
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Table 9. W& Al 3 HCHO

WakeE Test

Time HCHO(PPm)
(Weeks) 90°<C 110C 140°C
1 0.50 0.52 0.51
2 045 042 0.40
3 0.40 0.36 030
4 0.30 0.31 0.25

Table 10. W3+ Al & HCHO

WA Test

Time HCHO(PPm)
(Weeks) 20¢C -30¢C -40°C
1 0.52 0.49 0.51
2 0.46 0.43 0.40
3 0.40 0.39 0.32
4 0.35 0.32 0.21

Table 11. WEA}e]lEA4 A1d 3 HCHO w2HF Test

Time (Cycle) HCHO(PPm)

1 0.50

10 0.45

20 0.40

30 0.30
Table 12. €527 Algd & HCHO =2 Test
Time (Cycle) HCHO(PPm)

1 0.51

10 045

20 039

30 0.35

60 030

90 0.22

120 016

150 015

180 013
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Table 14. A4 A&

ke %‘7—1701'5 Test

3
Sample Impact Strength (kgf-cm/ cm)
(No) 90°C 110C 140°C
1 11.5 104 9.8
2 11.0 10.3 9.6
3 11.2 10.7 9.7
Ave. 11.2 10.5 9.7
Table 15. W3t A1d & AT Test
Sample Impact Strength (kgf-cm/ cm)
(No) 20T 30T 40T
1 12.2 11.8 11.0
2 12.3 12.0 11.3
3 12.1 11.9 11.5
Ave. 12.2 11.9 11.3
Table 16. W GA}o|EX AlY & Z=A7}E Test
Sample Impact Strength (kgf-cm/ cm)
(No.) 1 Cycle 10 Cycle 20 Cycle 30 Cycle
1 12.3 11.2 101 9.0
2 12.1 11.0 9.9 9.1
3 11.9 11.0 101 9.1
Ave. 12.1 111 10.0 9.1
Table 17. €&4 A8 & ZA7}T Test
Sample Impact Strength (kgf-cm/ cm)

(No.) 1Cycle | 10Cycle | 20Cycle | 30Cycle | 60Cycle | 90Cycle | 120Cycle | 150Cycle | 180Cycle
1 12.3 12.2 12.0 12.0 11.7 11.5 11.3 111 11.0
2 12.3 12.2 12.2 12.0 11.5 114 11.2 11.0 10.8
3 12.2 12.1 12.1 11.9 11.6 11.5 11.2 111 11.0

Ave. 12.3 12.2 12.1 12.0 11.6 11.5 11.2 111 10.9
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Table 18. &5A A8 & A% Test

Sample Bursting Strength (kgf/ cr)
(No,) 70% 80% 90%
1 11.8 10.6 91
2 11.7 10.4 8.9
3 11.8 10.5 8.8
Ave. 11.8 10.5 8.9

Table 19. WEA Ald & HIH T Test

Sample Bursting Strength (kgf/ cr)
(No.) 90°¢C 110°C 140°C
1 11.5 10.4 9.8
2 11.0 10.3 9.6
3 11.2 10.7 9.7
Ave. 11.2 10.5 9.7

Table 20. W3+ A1 & IS %= Test

Sample Bursting Strength (kgf/ cr)
(No.) -20C -30C -40C
1 12.2 11.8 11.0
2 12.3 12.0 11.3
3 12.1 11.9 11.5
Ave. 12.2 11.9 11.3

Table 21. W EALo|E4 AY & utd 7= Test
Sample Bursting Strength (kgf/ cr)

(No.) 1 Cycle 10 Cycle 20 Cycle 30 Cycle
1 12.3 11.2 10.1 9.0
2 12.1 11.0 9.9 9.1
3 11.9 11.0 10.1 9.1

Ave. 12.1 111 10.0 9.1
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Table 22. =4 A1g & 9G4 E Test

Sample Bursting Strength (kgf/ cr)
(No.) 1Cycle | 10Cycle | 20Cycle | 30Cycle | 60Cycle | 90Cycle | 120Cycle | 150Cycle | 180Cycle
1 123 12.2 12.0 12.0 11.7 11.5 11.3 111 11.0
2 12.3 12.2 12.2 12.0 11.5 11.4 11.2 11.0 10.8
3 12.2 121 121 11.9 11.6 11.5 11.2 111 11.0
Ave. 123 12.2 121 12.0 11.6 11.5 11.2 111 10.9
WBBAE 207 AE A7t w2 P EE AGALT 2] 7SI E tEESE
vlojshA gass FAEde Bolu 271 @ W] B2 WIS HolA ge 549 24de <

St

® NBAAE F

s3us

Table 23. &5A A8 & 5=H3}=F Test

Time Ratio of Change (im)
(Weeks) 70% 80% 90%
Standard 6.3 6.7 7.0
1 6.9 7.2 7.6
2 74 7.9 8.3
3 7.8 8.5 9.2
4 8.2 9.0 103

Table 24. W8 A8 = 3}=wHF}F Test

Time Ratio of Change (im)
(Weeks) 90°C 110¢C 140
Standard 6.2 6.1 6.6
1 6.5 6.9 7.3
2 6.6 7.3 7.9
3 7.0 7.6 8.5
4 7.3 8.1 9.6
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Table 25. W3t A8 = 313} Test

Time Ratio of Change (im)
(Weeks) 20T 30 -40C
Standard 6.2 6.1 6.4
1 6.3 6.3 6.9
2 6.5 6.4 74
3 6.7 6.9 8.1
4 6.8 74 8.7

Table 26. W AALo]EA AE & 15 H3E}F Test

Time (Cycle) Ratio of Change (im)
Standard 6.5
1 71
10 7.7
20 8.1
30 87

Table 27. €&4 A|d % 3}=WH3} Test

Time (Cycle) Ratio of Change (im)
Standard 6.4
1 6.6
10 7.0
20 7.5
30 8.1
60 85
90 8.9
120 9.0
150 92
180 9.3
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Rice Husk 27 B&Al 248 53 Trunk Mat. FF9] A|HFEHAA WEHZAFE2 JE0T,
100C, 110C)A1E, HZIH-20TC, -30C, 40TC)AE, WE(70%, 80%, W0%)AE, EFA(180 cydle,
110°C/-407TC), HEAFe]Z(30cycle, 110TC/40T,/90%)=2 Al@slx F7 2 5H3-87 3184
A, FHEAE AAste] AAFA Trunk Mat. FF2 29 YFASE &<l ettt 2 27
W, Wk g 453, WaAeld Al & 74 2 XFHskge] wele mnsidln £

s mustgnh 28y 58ty e A A9 1650cm” ~ 1750cm™e] C=0 1§ <]
7 3200cm™~3400cm™e] -OH 2§29 ExFe 4£F Z7b7h w=EHgdoh 2y k4
3 71AA B0l §RPY wat =9 Trunk Mat. Bl 453 £F9 JFAESS
stk 2742 2 Rice Husk RZEEA ] HE wjF7]2S ¢ Particle Size: 198,
H)-§ <& 50PHR, Coupling Agent 5PHR, 4Fsl¥kAAl, @A) 59 wFS E3) 28 wFr=
FH9T DFEAL 53 FTAF EAHEES /st A F42AE T3 Trunk

Mat. #&-& PP+Rice Husk ®7 EFA 2 A3 JF FF /fEe 100% H+=353 0

i

oo ol 2L B
o o o N i 2

Table 28. 1,221 d %= A2 Ex 2 A (Trunk Mat. F 532+ 7]5)

12PA S 22
Hlz | A7
g | we | o
() | S EX A7 R Es
L: 200 L: 200 L : 259 L : 300 L : 307
1. AAH= kegt/cnt | 20
T: 150 T: 150 T : 202 T : 200 T : 201
L: 430 L: 430 L : 496 L : 650 L : 680
R A kgf/cr | 20
T: 330 T: 330 T : 381 T : 500 T : 501

L: 30,000 | L: 30,000 L : 36,520 L : 40,000 L : 40,821

3. =3eAds | kgf/ar | 20
T: 21,000 T: 21,000 T : 28,627 T : 30,000 T : 32,259

4. VICAT C 5 | 1581 158 1 164 158 1 164

5. FRF4E % 5 2] 2] 0.3 21 0.3

6. BA % | kgf/ar | 10 |15t : 151 | 15t:151 1.5t : 15 1.5¢ : 20 1 1.5t : 21
7. AnA mm/min | 10 | 80 80 | 56 60 | 33

8. WA F 10 31 31 3 31 3

_27_



L2 il
Flange, Radius, 443 Zlo], Z+
‘g o] = ojof Fit}. o] A
A 3}a Heating A 7He 68% =
2 H83} 7hse AFE skt

(A AF)

o

Fig 32. 28 =g FF& 53 7aA

Air-Blow A3olg}%x Ea]™ Sheete} Sheet Alolo] A1 ZFAld d=F 7S

St ABste ot FHoz= e 714 St H
=23l 971 Aol 7hed FHelt. H&Eokz2 = Door Trim, Trunk Mat., Covering Shelf,
Head Liner 5 A& EEF4LAQ AHyFHor EES AFIATt 4o +2&= Fig 337

ol AU

_28_



S 00gs m (LATEX 50g/m Z 2t}

HY-wSsS 1.6T

Ze8 20g/

= 2ogs

o

HY-wWS 1.6T

sr®m 50g,/

Fig 33. Trunk Mat. &xj9] Fz

=]
T

/6]'

2 Syction &

Q)

g

A 2AE F

A <

S

A BT FAL

Air Suction

=1
=

2}

?_]__

€]

(@) A4 a4 =

Sled- N |
ook
LU
Foulf | f
== ~
o |
Foull | B | f
_ 7

H
T

0
Mo
o]
O
Mo
Nfo

Fig 34.

_29_
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SUMMARY
(F &8 k)

Rice Husk is the outer shell of rice. Use the material is usually utilized as boiler fuel or fertilizer.
A lot of researches are proceeded in simple composite material research. But, have mechanical
special quality of Rice Husk fiber, contraction etc. a lot of controversial points. Rice Husk Fiber is
Resource Conservation and prevent the depletion of resources in domestic overseas, and recognized
as a very important topic for the efficiency of the national economy. Domestic characteristics of
synthetic fibers is an excellent use of the BIOMASS poorly. Has taken steps to establish the
specific alternatives for resource recycling as a response to environmental regulations. Abroad is
very important for the preservation of the natural environment and prevent the depletion of
resources, national competitiveness and efficiency, subject to international collaborative research is in
active sleep. In this study, PP + Rice Husk Fiber composites for automotive interior parts, has
focused on developing. Target development of parts for automobiles was set to Trunk Mat. In the
first year of study characteristics, such as the Rice Husk Reinforcement composites of mechanical,
thermal, chemical, composition studies based foundation formulated criteria for the study was in
progress. Rice husk fiber size, volume-fraction, interface bonding improvement in the major research
focus has been studied. The wave and Rice husk particle size were confirmed by superior
mechanical property in 1984m, volume-fraction 40%. Rice husk fiber and PP interface bonding
Improvement surface reforming conditions through the improvement of the mechanical property
search. As a result, NaOH 1n% concentration, 30 minutes reforming rice husk was the most
excellent mechanical property. Reforming occurs after chemical waste generation eco-friendly has not
had an impact. In addition, in order to improve the interface bonding characteristics PP-g-most
excellent mechanical property, according to the volume-fraction of MA were compared SPHR results
showed. However PP-g-MA use to improve the mechanical properties of bamboo fiber for expensive
because the price in the direction of conversion. As a result, the excellent characteristics were
retained. Will have problems with a mixture of 40% bamboo fiber, however, that a decrease in the
use of rice husk fiber. However, was prepared by considering the eco-friendly performance,
mechanical property, thermal property, all showed excellent properties. In addition, the extra press
moulding prototype. Search the molding conditions. The different PP resin and wetting of the fibers
between each other as the problem size varies and is expected shrinkage, deformation of the large
deviation results. In the second year of study the existing Trunk Mat. Field failure parts in order to
identify the parts of the problem, respectively, were collected 1, 3, 5, and 10-year product. Were
affected by oxidation or degradation of analyzing field failure parts of each trunk mat. As a result,
the field failure parts trunk mat micro-crack was discovered in a five-year veteran, was a 10-year
field failure parts trunk mat in the form of micro-crack propagation analysis. In additions,
Composition analysis, carbon ratio, and tended to decrease Oxidation ratio. Showed a 5-year period
using load-deformation transfer standards required for car deformation over 10mm from the field

failure parts trunk mat. Smell test results tends to be reduced, depending on the time of use.
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HCHO emissions result also shows a tendency to decrease with longer use time. As a result, the
field failure parts analysis results of crack growth tends to be detected and at the same time, the
degradation behavior showed a tendency to decrease the load rate of change. In the second year of
research by considering the environment used cars and focused to strengthen hardy improve heat
resistance. Based on the combination of several criteria in order to improve the heat resistance, cold
resistance, EPDM were used. Than conventional rice husk fiber coupling agent also develop,
manufacture and 50PHR increased to establish a baseline of the final formulation. As a result, with
the excellent mechanical property and improve the impact strength, load variation. For the reduction
of odor and VOCs were tested by using a zeolite, silicagel, ACF. As a result, the excellent use of
the ACF were able to confirm the property. Products from the trunk mat press moulding mold was
fabricated on the basis of the final formulation based And environmental tests were conducted. Test
items as heat resistance, cold resistance, humidity-resistant, heat-resistant cycle, thermal shock. Test
conditions, the thermal resistance 90°C, 110°C, 140°C, humidity-resistant, 70%, 80%, 90%, hardy
-20C, -30C, -40C, thermal cycle 110C / -40C / 90% thermalshock 110C / -40TC.
Environmental testing after the change in surface chemical state changes, changes in dimension,
thickness variations, HCHO emissions changes, Izod impact test, load changes were tested according
to the test conditions. 4 weeks of the test results, in all conditions was confirmed that the
performance over standard car. Press molding technology to ensure product was produced through
vertical molding and blow molding (our patent). Molding conditions, conditions of falling
temperature conditions than the previous development was completed at 250C for final trunk mat
parts. In addition, through the verification of the accredited laboratory of quantitative criteria were
satisfied. And 2-3% of the business of the applicant organization, based on the results of this study

were successful in the practical use and can contribute to the improvement of the revenue.
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Table 29. A52} BEEZ8 4 A& 9 L& BE ALy

T - T, T [ N [~ .

A

Homo Pohynmear Dwoor trim, Sculf pdade Tank, Duct, Battery ray
(e
_Instrument parel end Bumper, Whedl oo, A
Composiies et PHer gl pelithideeb Belt cover, Stroud fan
Homo Polymer ”ﬂ,gg“{;fﬁ,‘; c Radisior oril, Spoiler =
AES Polymer ABoy — Rajiaé';;d‘gfzbl;?nda, =
Composies Iretrument pane| Camish =
Homo Potymes Conmector - Tenk peda. Sersor. Swich,
PA Polymar Aoy = 'a‘sheeé;ﬁ.eru.:g?nd&_ Fuel cap
Composiies Wentsior in Dor rande, Wheel cover Hesd cover, Intskee maniioid
PO Homo ohymer Chp Cip Fael pumg
= . Instrument panel and Fender, Back door, ,— e =
s Polymer Aoy He ek VWhed coer SpolBr Diamper Conredor, Resonsior
Composies Fod Iner Gamish Housing, Junchon box
Homo paymer = = Sensor, Swich, Connecior
reT Polymer Aoy - Door handie, Fendes =
Composies Register pin Door Fande. Door mEmor ST ,:g:‘?;ﬁ hactor
oo . e Wirdow glass,
Homo pdymmer Meter Head mrp Bns —
PC = o ; Instrumend panel and Radigtor grll, Door handis, =,
Ok Loy side perts Ferder, Back door
Composhes — Rood rail —
Souce | Toyoda Gosed Technical Review, 2008
‘:_ /\ HH = - I o] = o
PP= Ao A Bt ofe} AEAE HEEAE FHLASH AMEEIL e
=l E A O 2~} Bim 2R 5 B2 1k
a, e ¥ lﬂﬁ]r—} 5ol ¢ #ak ol Fiol gk F/do] Yol
= = = = 5 = = pko o
@ Al 5ol ekl AFEEo]l &olF H § BE AHE L
. -
Benchmarking &Exhibition)o] w2 PP= As3-8 AMER2A AT

Toyota Aygo, Renault Clio 23 i
33%2] PP 2A& AH439u).

A2 49L 3402 UF, YR 5 HATAE
SxEA Ao FAH AAe Ea) uho
eEdago] g BuaA ATHE Boks A%
se ofn 9 +9 Afol WF J=THe Folm
ZgaE Age) Be ==L 7goT ok =
7 AEAe] 5402 arlo] ALEEE -2Yx
#7h Solutn qioh

e
5%
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Fig 39. Agta =54 4% 7e

AR AERF Al A9 slegte|d, ERA gho|u, A|E M, si7]A] Edo], 2R
A, ollo] B T4 At WIFFFE 22 gt AHEIL AT 53] Hle|L
olrl(Flax), 2rkJute), threlHemp), rkKenaf), th}F(Bamboo), E-E(Wood flour), %7 (Rice
husk) 53 22 A& dojx= A 2 vhhil(Abaca), 84 & (Sisal), 3|u]# (Henequen) 53}
2 AEY doA QoA AFE EFHZE2IA TH Ze drtaAsAe EFstd AR
ZetEetag o FeHlE Asxke -9 FEel A8 ok

s
N
b 2
>
|t

Automobile
(Interior, Exteriorn)

299 AER BAIME HAHAFE TEARGARE AT B4 A4 AEHE )
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ZT2AE & A#uKFrost & Sullivan, 22 HAAZA ALY 7|Q)S AF2 SFAEAFo] 2010
{14705 2o A 2017d 95507 282 A AAE 306%7F B Aozt AWt =3I

A E& B 0F WEE FA FBl o AT BYANEE AR S 547} AT
gom, AEF RE FAM & RES BINEE BAIs) A% £3d0] ASEnn 2
S A AAE 2 % 2T ATAE LTHE 2649 FE DAse
o $ELS BAER BUAEE A Fo A AFR S2ME BRAE AP FF A
A olehe RIAGIA AF Fol M2 F7HE Zolsn BRI whsh gol 4 FHE u}
olemzol BEE AE fHe FARo T FE skl 20026 5% 2030l 20% 7]
e 59 A HPAT AolE AR FLA 85%(TA RO
N

A
22 thAlstz] S8 20061 19 W& At 7AE Ad3tste] o
7k o] AAdFe 285 97 FEd d7E I Tl U

Hlol @ EFAE A F JHgel] thE ATt 7P MEA JAHL e I7FEA A 24, 1)
uay, =AE T3 22 tride FAeE FEsta itk ol Ze] AR JJr A=A
I

A AAReE 2 AR HeED T BAFEE WA BWSIL Q7] R ule]

oEelaee] A4 BetaEe WA GAY Aoz AFHLh 100% vhole sl HiE
& TPSE ARA BRI YE 4Bl T FHY Aoz B o7l AgHE A
897 BYARE F2 55 ARG ARFF 2 AAtE AQoRRY wEd 4
QA FYFAPLAT L& Holo REA EE wlolo slute] Felzzud $A2 BE|A
Fejog MEY2s AAER7E Bl AzHrh,

¢ A2, QR ERTE W00 AFA YA HE2 AN ALY vole F2h2UE Raum
2 Priuse] ~#|ojEbolo] Auls} WES AFatd =Yk
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Automotive Applications

Toyota Early Adoption

Floor Ma L

Production started in May, 2003

Fig 41. PLAZ 243 A2 Y452

2. 3=

A FHS FASE AT e FAFAL BEste 18R HEea"E 7 olits)
B4 T Ad AHO A2 SEER FAANAFE AL Sekay Jidel HwAE vlsta
Atk ARG A BAH5E 3 95 AL A, A SK T 67 JA I S A2
4 Fetay JiE EFFYIE TS 1A/ EEIE FUse § BEE st U=
ZERGA ok AR, SKC, LG sH-Al2 59 JAGA viol 7|k 3}8kA]| Fo] FA|F]
I et o5 FAERS PLAS A st ARgstn e dA ek ®3 Iy Vs
S Y 955 o8& Hue= 2 vkl AFstn Ut AR PLAE 5AF o2 st
7] #18t 98 EZ<Q Lactic Acid Az Wk A77F diskAE, CJ, KAIST 5 22 7|3
A8 A FEAHOR MR Jor o] Ak HAHH AFE Tk 7le AEE
Trmeta ok sHA|R PLAVE Absxt WAAZE AEH7] AsiMe 53 HEdS 7HA kst
a, 7P F83% aFEAQL FEAAYGE A FF gy zox Je EFz=zgdR
(Polypropylene)# H|=et AV T £& FFO0 2 FAtE ook grt.
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13 Rice Husk W7 H3tAo] A W3 A4S 9% A7 A

r‘ {

1. Rice Huske] E4 &

7}. Cellulose A&

T

¢ ¥AHE Rice Huske 484 Mfolth 42HAE @} ofetn)
o}

=
FARE HAEE fFodfFe dest B wein. 4o 71BFxe Cellulose,

Hemicellulose, 2] 2=HEl7} 37 ¢kzte] g2z o]Fo]Ath Cellulose= 2tz 14 T2
A kLl sH ddd 7 d=2FE %%‘:iﬂi %Mg% A3 _T_!T.‘:_‘—X]—i Hojath Al el

A7 27t 2EFA B A k
FA71= 8~12. 6‘7 Az 25 F35ha, CelluloseA FHE} Z:i 43l Afrtt 2polrt
AT,
Hemicellulose= Cellulose 2T} Al 71X 7F ¢ o] Zx)3lt}t. wlata] Hemicellulose= 2
Az 7t 5K gom, AeddA glade] AAH Tox o Hemicellulosex= Cellulosed]] £
ol Qi B 4 FEE 55 s glade ANSH WS B3 F2E 1A
2, ey 27t H/E S8 Sheath Txolw rmlo]Z23H YL o]

o
Hemicelluloset= #laydo] o)A Bl vlste] A8 AEE, &8 34 2 235

o
8% A4S ok HH e olF ZAvtetol=e] EFECIH AR 2449 o, 47w
FEY 2ol A o T BA 2 wHd2E o @A E FAARE Utk G2 g dFE
2 F4H deH, BeFI o] Afe FHo F2 EAFH
- OH =
OH
HO oul
HO O 0
H
L OH dn

Fig 42. Cellulose®] Al&ETZ (WHETZ)

BRAMTEAQ AN Cellulosex Cellulose I -2} Z270] AulesEla WA3tE Cellulose [
Fz22 71X ot FeH o2 Celluloses AT E Cellulose ©(E8E tholm)E wrEolx
g gdduEAoe|tt Egldgez H4A Cellulose= Hemicellulose9t Lignin-matrixel] 71 A1¥
o2 EFHQQE Aoz AR vlZdA mE Aoty A2AIEE microfibrilo 4] Cellulose £ =}
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o HaY wjdr ZATHL, 2HI AadEE I A=l ¢ ¥& BES 7R " ZA P Yol
Hzol LEhdTE 60% 9] ZAZEANA = AFEY HZAA JHo] oF 120A¢] AolE 7HAH, 1
212 Cellulose I AlEolA] &2 ZAGHT v Z2H P He] Hdot Yedrtes ZE on|gnt
Cellulose®] @3t a}l 7Fe = Al Alo]l aala A}E7he 42T A o8] A7)
Hemicellulose= Cellulose 2t} Al&ol] 717} o =o] &Aslnz AAIHA g=t}. 7%
gutAel rrulE D-Z283 A, D-ZAFEA, D-gxeA, DAY oA T8]3 L-ofgiH|les 5
o]t} Hemicellulose 128-A}= Celluloseo]] M]3 of-¢ @& Ex}FS 71X Qo). oA T
2719k ol " 2ES 1A T2 u)EolH, Hemicelluloses Eof BE Ao 7 L35 At
Aoz o oko] S4HTE Hemicellulose= 4 7Fxo] 93] Cellulose fibrile] 7}13}A &<
Rem HAfo AEs, 78 57 2 dEdlel F483 4TS 3l
T O
oetg i
i " .
Y L1 e
o Y N
. . ff*«f* wl

Fig 43. Hemicellulose 2] 3}8t-%
Lignin& Tig 44¢} o] W& W V|2 71X sHd=Zad d9s 7|[Eo= e m$
23 HESNZE ol 7lud aEAe|th gHade & HIFSHE 7HAL 7] i A
TE FTEE JHAL Utk Fade &gl s AEY mEY XA EE& ti4lsta o
EYr B2 £ Cellulosezte] 73k =42 dA4S 233

™ -
—OH D) o H

H OH

—OH _ T

<Q)_OGH3 HO /O\ij\/ o
. CH
HEEE CHa0 o '<0_”/0"' (@) oH

o e, _/.\_‘-\\\I/
cH OH C D)

Fig 44. 2l1d 9] 83tz

Pectin® ©]F Zg|Ap7letol=e] E-Eoln thFdt 249 ol, 4-7ta ZFEYLES A o
A 2 dmdo2E o AR FAE Utk g2 TG dIZ LR FAAFY doH,
B5=23 Zo] Ao Two F=2Z ZA| 3t oA E Cellulose 7]¥re] A-8-¢1 Rice Husk®
2k v g8y 248 Zher)
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1}. Rice Husk®] 9H|st3 3

Rice Husk® 2Y< B3dte 22 g7t +3 A 9z 29 74 2o ZRsin=z
e ZFrrHY Ak e ¢£Fo|t}[1-5]. Rice Huske= EZA3} mz7lA 2 Cellulose 7]¥He]
2 E5HY FRAHAEL AEA AF9 rlx7EAE Hemicellulose, Cellulose, 2] 21d¢] A
o2 FAES vy 28 JFFd Hletd Jhe ARFHE Holil FY EYR(FTEFTE
29 FHE 7HRH6-8].

o Moo Jid

e e e T B g e T

Bl R N

(2) Outer Surface of Rice Husk
Fig 45. Inner & Outer Surface of Rice Husk

Rice Husk= Fig 45914 H& uviel o] Wy = wjna: FHE 713 ¥4, 9u= &5E&
5 Pl FHHoR WEHGIO 7x) FATEE F ATH9-12]. =3 Ri ®
Hell= B2 olEEcl HASHA TESL Qo] FEFaAMEY Ax Al 712 nEAS AW

- 15
AstEE S4oz #A ¥ & UAoH13]

2ggo

—_

t}. Rice Huske] A® 388 uZ

Rice Husk®] FQ FAAEL BIE HEO 2 SOy 2212%0]1, #7158 ALY FEFFHo]
74%0°ltt. 53|, #7118 AEL  cellulose, lignin, Hemicellulose2 FAIEo] gQlom
Hemicellulose= #ollA] AF3E Az} %0] D-xylose, L-arabinose, methylglucoronic acid,
D-galactose2] Z3tolty. A= F7|8 AEY A 7S AEQA SO AHEE ol =
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=] S ¢ 4 sith AY7HE Fig 467 To] A YWiRETHE Hwo) go] EI o
gtk BHel =r)E Ao Atz "¥e gokm F + Arh APt e FHolsh B FAL
o 47 %A gom 52 A Fushd Eimz Al 2o WIS 5o Av: A
ge AYES & 2ok oje} AR $2 Fwe ol = I I

Fig 46. Schematic representation of rice husk

Si : silica layer, C : cuticle, E : epidermal cell

#}. Rice Husk9] 313817 x4 &

=], S 3 A Cellulose, Hemicellulose, #l2d S22 FA
¥y, A% FESEE Z3) o] A v]&L CelluloseZ} <F 45%, Hemicellulose7}
25%, Blado] 30%H = o|tH[14-15]. Cellulose= Fig 4794} Zo] Ao FFL o|F gl
= FAESE B-D-glucose’t 142702 3 7l o] A2 AlE F2E 3 12/ F2=2

wof .
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= (= E] 5 ?

Fig 47. Cellulose & 2] 3}gt+=2
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Cellulose ©EA|dl= 37019 F4717F sHi-5 o] 9dom, Cellulosed 471 AH3F o
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ek Aol BEH FHAR F MY BE GURR 1474 s AN g B
4 F WA ot Hd-Zewe 7R 99z s F4E T BUW HyEed 2
A Azt AlzE A2 2FA 7 HHA JL2e ol AXE AusH e d9ge ok
U Hfe Bee Wolmeln M7t ZWE WHBTh oMY Rice Husk 94
Cellulose 7|%te] A2 4719t 22 LT A2 HeEldT[16-19]
Rice Husk= Figure 487} 22 Si-O FHE 71A2 vt =<9l Rice Husk®] CHONSEA 7]
2 £3 EAZATHE Table 209 o] BAFH, 2FFe FFrlFo oF 4% A, I}
Aas ms Fol da Al wjaZtE el iyl dd]] dattsteoly itsteo] e AL
2 B 3FSTH[20,21].
______ (}\\ __,zl:} 1:____“
Tsi
------ — e
H
Fig 48. Rice Huske] drbA<Ql 3}st=x
Table 30. Element composition of rice-Husk(KOREA) (% by weight)
Ash Moisture Hydrogen Nitrogen Sulfur Oxygen
. . Carbon (%) . . . 5
(%) (%) (%) (%) (%) (%)
Are 14.76 10.18 37.09 5.54 0.34 0.02 32.04

2] Are] Rice Huske=

& fA% EHe a2

Table 31. Element composition of rice-Husk(JAPAN) (% by weight)

Table 317} Zom Zia oiHE

gol 271, =

] Q

A8)9 BeH 24

Ash
(%)

Moisture

(%)

Carbon

(%)

Hydrogen
(%)

Nitrogen

(%)

Sulfur
(%)

Oxygen
(%)

16.92

17.33

44.2

6.44

1.88

0.09

32.61

9JAF Rice Husk®] F+AH]= Table 329} Zt}. X3l Rice Huske] 33tz £

2tH23,24].

_54_

Ait= Table 333}




Table

32. Organic constituents of rice husk

Content (wt%)

Constituent Organic Material Carbon
Cellulose 43.3 19.22
Lignin 22.0 17.93
D-Xylose 17.52 7.008
L-Arabinose 6.53 2612
Methyl glucuronic acid 6.53 1.82
D-Galactose 2.37 0.846

Table 33. Chemical analysis of rice husk

Constituent

Content (wt%)

Organic Material and moisture

Al,O3
Fe;O3
CaO
MgO
SiO,
MnO,

73.87
1.23
1.28
1.24
0.21

2212

0.074

* By atomic absorption spectrometry

4] Rice Husk®] E4-& Table 349} 2} ZnAoz 24 8 94| Rice Husk®l %

4L Heoln

o) [} = =
2 2L fASE E

o4
™

0].o. O
AT =

39l STH5).

Table 34. Properties of the rice husks (KOREA)

Proximate analysis (wt%)

Ultimate analysis (wt%) Component analysis (wt%)

Volatiles 59.5 Carbon 446 Cellulose 344
Moisture 7.9 Hydrogen 53 Hemicellulose 29.3
Ash 17.1 Oxygen 49.3 Lignin 19.2
Ash 17.1

o}, Rice Husk®] 4% 54 &

Rice Husk®] 4542 Shimizu(1978, 1985) 3F|9t& 62%, B& 20.5%, & 175%= 7} o}
Rice Huske] &8 542 160TCo|doNA F2AA AAZ(A2AA) L2 238 &



2 140TCoN A AlZSES 380C7HA] w9 w2 FA A4S Bk o 9&d £== 2

s =8-S &3l Rice Husk®] 85%<] 3|#/dEo] AAFE. 380C olFdd= HmA =&
17F Yelu® 2 o]Fe= Char Fe|2 A E T} Rice Husk gk olg} 24 ujo]e
H F FA4AE o] Hemicellulose, Cellulose, 2] o a A FoAAES B 25& 7}
7] E} T}26-29]. A wlolemjro dEH 2% FH9L& 150C~500C=A dHo=z 743
5t Hemicellulose7}(150C~300°C) @& Hu, ZAA 9 tREL 22stE Cellulose=
275c 350Ce] F2 Fgelr] @28 "ok F2de] AH-$ 250T~500C 9] Y2 FHollA d&
3 == S4& 7HITH30-34].
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Fig 49. Rice Huske] &3 54 (9F+EA 3 Yg)
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2. Rice Husk B.7} B3A]9 9%

7}

kel

W AA 2 (Re-forming) e EF B4 27 Wt 12

rlo

Bio-Composite Aol Ao] AFE2> =
g A, afZE FFH, ANHE3) whE, oA} vhg, B9
A A o 34 JHd ot E8k=et B A A
sto wlo] L Bt & o] A-fr-matrix Ato]e] AHZ J@! Rl

aEo] et E3F wlole RA) A 2FEHS 7]

= 245 Fde 2dIo adAN ggdxs), 4

g, == oy 7tA AAL Alol
g 22 =494 HE e F
A Z1AA B Fdol B
28} Rice Huske] THLS A

gt s STMTIAY 22U A, FEtzriAz, dAE 5 Bad el ok 2
A ol M2 e 2 A HlEol A% =& FAHE M o AAY fHl
o] A5} i%a] B]g-o] AA =t 33F Ay 5 4] M9 Acetic acid Az E 4E

gt} B2 NaOH 2 Acetic acid®] X EEE 1%= HEZE 3}

RHF-OH + NaOH -> RHF-O-Na" + H;O + Surface Impurities

O gRlezEe AHYs Lyt Zolde uet Aoz 944 B T t49 fibrillationo]
dAste Aol 71elA u), Cracks FEsle] S8 Ao g3Holx] Esl7] W&o
=]

th. Zev Bde AvrEnh. NaOHeE A Z@deo] FAE 49 FHE& o|FAq,
Acetic acid= Rice Husk®] T Ho|A o9 Cracks FHsle] 55 |

vk oY HAMR MEAS T FAEF cellH 7

wax % ¢ ARE9 dBE A ASH, i Cellulose A-F+=
ol9] crystalliteE 2 WA ZITh &z A2 &< HemicelluloseZ} A7 %%ﬂ FE Al fibril 7<)
Je Wrst WolAm FHEE Gobth w3, AW 3x4Y T2 Lignino] A7 A
A48T} Fol 3 Cellulose 2AHAEE] packinge] H 2 ol T2tk NaOHS| #als
A U BRRHE 214D 5 ATH4146].

mlm kel
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Fig 50. Influence of surface modifications on performance of short henequen fiber-powder PP biocomposites.
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Lignocellulosic filler + Polymer —_— Bio-composite
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Fig 62. The SEM photograph of the NFRP

composite with the non-modified PP as the ~ NFRP composite with the maleated
matrix, which shows that the fiber is not PP as the matrix, which shows that

wet by PP the fiber is completely wet by MAPP
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Table 35. Rice Husk®] 3134 Az A5 AHE A Ay

Inner Outer NaOH Acetic acid Silane
Element

Weight% | Atomic% | Weight% | Atomic% | Weight% | Atomic% | Weight% | Atomic% | Weight% | Atomic%

CK 44.39 53.72 25.08 34.37 25.29 28.81 16.98 24.53 33.29 43.23
O K 45.01 40.89 49.08 50.50 49.70 52.97 51.80 56.18 47.11 45.92
Si K 9.82 5.08 25.70 15.06 20.00 18.22 23.22 19.29 19.37 10.76
S K 017 0.08 - - - - - - - -
Cl K 011 0.05 - - - - - - - -
K K 0.50 0.18 0.14 0.06 - - - - 0.23 0.09
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7F &Aooz wAS Avte}t ALRETHE9] Hth Gl 5—7—_‘-:_‘: 350 CH-ZAA e e o]5 380C
Fo7kA] Agdoz i8] S5 gAsigu 380T o] & dis £=v I gasiger O]
= 529 Hemicelluloses} Cellulose 2, Holo-cellulose7} GE& o] AATE Aejor] z=s)=

2217} tE-o] Holo-cellulosed] F&3] 3 5 AAET 439 Chardll 93t JE3)71 Heggo
wE} v =8 BA ZAE BEQIvka #astdich s FHoA Ed & F e AL Acetic
acid, Silane2 A7 FE @ A7t w2 dE& £%71 7HE53 HE v NaOH 15% FEoA]
3027 A7 g ARCAE AYe QRS 54 BoFa Qla FHEHoRE Pgs 22X E B
Z7 glo] AFFHor AR EALS NaOH 15%%%, A7 3020z AAY39)y. HZEHow
Md A e —’F—Er%—?%, FEIEE, g5ty gE, gis] SA4E 1Hst AFY HE e

lﬁ

250 250

—&— NaOH 3%, 30min —— NaOH 1.5%, 30mi
—8— NaOH 6%, 30min —&— NaOH 3%, 30min
Spec Standard NaOH 9%, 30min g NaOH 9% 30min
// 5% I'/IIII //I // //
Ui 200
E E Spec Standard
) )
< < R > =
£ £ N S R ittt SR\
§ 150 § 150 s
c c
£ £
» »
2 2
2 100 S 100
50 T T T T T T T T T 50 T T T T T
1 2 3 5 1 2 3 4 5
Samples Samples

\ \m \ —m— NaOH 1.5%, 30mi
‘“ ““ —®— NaOH 3% 30min
“‘\\\\\\\\\\\\\ SSRGS 1 NaOH 9% 30min
400 400
Spec Standard
A" <
2 = Spec Standard
D 350 D 350 pe
< < 4 —
e = -
B B
8 8
o 300+ & 300
[ [
= =
3 3
w w
250 250 -
—&—NaOH 3%, 30min
—8— NaOH 6%, 30min
NaOH 9%, 30min
200 T T T T T T T T T 200 T T T T T T T T
1 2 3 4 5 1 2 3 4 5
Samples Samples
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400
Spec Standard
€
K
=
g 350
£
B
8
& 3004
T
=
3
w
250 |
—&—NaOH 3%, 30min
—8— NaOH 6%, 30min
NaOH 9%, 30min
200 T T T T T
1 2 3 4 5
Samples
H}SE( A H}SF(-©
(3) L=, THEHS)

Fig 84. Sodium Hydroxide 7§ o] W& 7143 AT H3K

Fig 84+= Rice Huske] %™ 7J2 &
=

F3 =71(198m)

450

—#— NaOH 1.5%, 30mil
—®— NaOH 3% 30min
NaOH 9%, 30min
400
5
% 350 Spec Standard
< X —}
£
B
8
& 300
T
=
3
w
250
200 T T T T T
1 2 3 4 5
Samples
= cu [e]
e FIEAAE
or=nuler W = 5
A&k 2 A W)

=1

=

olty. NEA FEE 7474 1.5%, 3%, 9%°] .o H xqamyh% 3050 = 37
(3) AFollA BT 15% FElA 53 7144 sl FAHE AL i—]rx_]
2 =7 =255 X]'ER]- Material standardol & HEE£3% EAS H
Rice Huske] A® 2@ el 37 9ol 2719 3 Hejetn Bastsich

oo AA 2 AERA A7k BE AAA 54

300

300

7IAH B4 23
stk (1), (2),
stttk 28 A

—=—GPP 1%]
—e—GPP 3%
GPP 5%

~v—GPP 6%|
Spec Standard GPP 7%

.

250

250

n
S
S

n

S

S
1

Spec Standard

—=—GPP 1%
—e— GPP 3%

GPP 5%

—V— GPP 6%

GPP 7%]

e ‘e
2 2
5 2 ’
= = v —_~GGS RS -
= = N
g = 8- 8- AN —8- N
2 2
o 150 & 150 B g g ~
2 2
‘» ‘»
o o
D D
= =
100 100
50 T T T T T 50 T T T T T
1 2 3 4 5 1 2 3 4 5
Samples Samples
5 SE( L =2 o -
(1) La(s), THEHT) we J34d=
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300 300

—=—GPP 1%] —=— GPP 1%]
—o—GPP 3% —o— GPP 3%)
GPP 5%| 4 GPP 5%|
Soec st —v—GPP 6%| —v— GPP 6%|
pec Standard 9 0
250 GPP 7%| 250 GPP 7%|
e \WN\R \ e
Spec Standard
= 200 = 200 P
o o
=3 3 TR _—_—Tmias R -\
= = N
= = NN N \ NN\ \
2 2 K \ s \
£ g
» 150 o 150 WSS - B A ~
2 2
‘» ‘»
o o
D D
= =
100 4 100 4
50 T T T T T 50 T T T T T
1 2 3 4 5 1 2 3 4 5
Samples Samples

@) LEHE, THHS) BE Y=

50000 50000
—m— GPP 1% —®—GPP 1%
—8— GPP 3% —o— GPP 3%
GPP 5% GPP 5%
—v— GPP 6%, —Vv— GPP 6%
GPP 7% 1 GPP 7%
Spec Standard

40000 40000 —

30000

30000 4

Flexural Modulus(kgficm?
Flexural Modulus (kgflcm?)

Spec Standard
B 8- Sy
RN N - NN R 3
20000 T T T T T 20000 T T T T T
1 2 3 5 1 3 4 5
Samples Samples

(G) LaK(a}), THE(T) wE SIe4E
Fig 85. Coupling agent F7}dll w2 7|42 As w3}

Fig 85%= Rice Husk®] YA=Z7]E 198/mo 2 3} Sodium Hydroxide 7N &AAZ 15%F==
3087 A3k A 8o Coupling agent(Z'd X738 CM1120)2 2+2+ 1%, 3%, 5%, 6%, 7%=
HA7Vste Z1AA 544 WIlE BESE AFo|ty. Ao|3KL), FALKT) EF A FEL
A A 20~40%dHiste AHRE dEll F Jdo. E4E2  Coupling  agent
1%<Coupling agent 3%<Coupling agent 5%<2] Zz 2 EFSH, Coupling agent 5%, 6%,
7%= AR Z3E UEFATE Coupling agento] F7te] F7F S5 7|44 /40 57ty
= A%E YET
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-7 = = = o O o] = = E
A873 4 7A4 &4 F&E& 9% Bamboo A9 7l w2 71434 54
400 400
—#— Bamboo Volume Fraction 20% L —m— Bamboo Volume Fraction 20% T
—e— Bamboo Volume Fraction 30% L —— Bamboo Volume Fraction 30% T
~—#A— Bamboo Volume Fraction 40% L —A— Bamboo Volume Fraction 40% T
350 350
L ARRASES
................ T
z 300 < 3001111 » o
g g
X 250 g 250 -
£ £
§ §
o 200 o 200
» Spec Standard n
2 2
2 450 2 150+
e 2 Spec Standard
100+ 100+
50 T T T T T 50 T T T T T T T T T
1 2 3 4 5 1 2 3 4 5
Samples Samples
S S o =2 o )
(1) LEEE), TEHS) BE A3d=
800 800
—&— Bamboo Volume Fraction 20% L —#— Bamboo Volume Fraction 20% T
—e— Bamboo Volume Fraction 30% L —e— Bamboo Volume Fraction 30% T
~—A— Bamboo Volume Fraction 40% L —A— Bamboo Volume Fraction 40% T
700 700
T &0- E ao- ]
K K O-—meeeer e AP £
o 5 | mnad I
g g .
% 500+ £ 500-
g g
& Spec Standard » 1
E 400-] T 400-
= =
3 3
w w Spec Standard
300 300
200 T T T T T 200 N T T T T T
1 2 3 5 1 2 3 4 5
Samples Samples
& S o = Il )
50000 50000
—#— Bamboo Volume Fraction 20% L —&— Bamboo Volume Fraction 20% T
—8— Bamboo Volume Fraction 30% L —#— Bamboo Volume Fraction 30% T
—A— Bamboo Volume Fraction 40% L —4— Bamboo Volume Fraction 40% T
< <
E 40000 E 40000 {
5 5
g g
1] 1]
3 E ]
= =
° ° A 1
S 8 a /3 W ) A
E 30000 T 30000
2 Spec Standard 2
o o
w w
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1 2 3 4 2 3 4 5
Samples Samples
SH( R SF(-© =2 Il S
(3) LK), THEH(T) WE SI848E
- [} = = - =
Fig 86. Bamboo A-fr F7lo] W2 7|44 A5 W3}
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Fig 862 Rice HuskE T ™ 72 s} %3 Bamboo Ad-/(400m)e] 71 =k
dol Y RS Fd3tr] #13F 27 o|th Bamboo 4o EAFE0] 20% Y o
Tl Aflste 27E Roln v a8y yrtEe] BolAFE EAL FUlY

g F dth. AF#HLE Bamboo HHE EAFI & =Rl 2 F Ides FAsn
Bamboo A+ Rice Husk Volume 40%=<¢] 40%7} 71U Al 7FF 9538 7|AF4 EA
o] THE L At

4. 1A HAH vFrls 28

Reforming : NaOH 1.5%/30min [ Particle Size : 198.:m

Coupling Agent : 5% | Bamboo Add. : 40%

HAE WS &dHl JI=

Fig 87. Rice Husk ®73 B89 A g =4

Rice Husk EFgAzel FHZA vjFZ7AL Fig 8794 B upe}l Zo] Particle Size= 198um,
Volume-Fraction 40% 2 -2 A 4 S92 A HAZ Rice Huske] T 7f&AHHS
2 NaOH(Sodium Hydroxide)} 22 15%°] =2 30527 #g]sts wio] E4ZFd =%
o] 1, Coupling agent= 5% 7} 32 A|, Bamboo 4+ Rice Husk R 7} & TiH] 40% 4

[}
-
T2 F7l e A P e 240 AFHor AFEHAH.

&3 4 2 - Coupling agent

4T HAS 1- BEH HE

- NaOH JH=E
- Sllane JH &
~ - Acetlc acld JHZ

L

- Purlfled Malelc—-Anhydride:
- MAPP (Volume Fractlon] §- Bamboo Flber Heinforcedj
|

Wecharica Property| Kgficm?)
Mechanical Property(Kofsom)
: N o 5
Mechanical Property(Kofiom)

a0m Stiane NaGH SN

Sy EUE S2H8, JHEEH |
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281} Rice Huske] 3}8tekZo 31
ol "olx=
Atk 281 Bamboo A9 £FL EA4 w2 7}

A3 FAlo Fak3t AAje] Al Ztelg} sl

l:kl
:.\‘:
i

—

ofr

14 A5R 7% AA B4 AR

Material Standard® =
A typedl s|Fstt).

Wo
9He By, Couplmg agent-‘i =
b=

JAZF a4

AES BEEdeyH, 713 AA
AL & AT 714 Ao E
AYEE FF & 4 U= T/ 9

Polypropylene Sheeto]]

P AQE A4 3 4=
Type A 50+5% P/Tray, D/Trim, C/Shelf &
Type B 20+3% Side Trim. Back Trim %

A e Type A

H| 5 11 + 0.02

P A= 200 o)A+
(Kgf/cm’) b 150 o]
S A= 430 o]
(Kgf/cm?) s 330 o] 4
ZauAs A= 30,000 o]
(Kgf/em?) b 21,000 o]
VICAT () 158¢C o]

FEETE (%) 2 °l3

B 0.1 o]3}

e 24 7 U 02 o3
) g 0.3 o]
541 7 (Kgf/em) 15 o) ¢

A4 (mm/min) 80 o] 3}

BA () 4 o
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7t v g
B FL& 734°F(23°C)oll A Folx &89 &
o WE merM EASE v AAFAA7

I
ASTM D 792 "ol ofAste] S drh(=h-5x}

Table 36. A|EFE] u}E v]F =

v A v B

A 5 ] sheet, rod, tube powder, flake, pellet

a/ [(atw)-b]
71 & Alse] 5

a &
AX b BEo AL Alg,

Bl ool Ho] &

ARRAE sholo] 7 e e

. oﬂ ;Q_Z—] qxﬂ E_ﬂ] m: /\(],jp/]o:]ﬂlnﬁ)s&\_ =
e T

o 1.0 = £l 5
E%_ﬁ iﬁf ;} f}omoﬂ el 5g¢l powdert pellets o] Z4€
S 58 wml wol, ERAN BT o g 9 Bl B &
FAE AT oAZ1AA Qe FA Al L
= 9xs A 5 vk S

SAR7I0 FFetd AW FES €3 S8 Y ojnf skFo] AlH
o

at Failure) ¥ E &2 2(Modulus) Folt}. et 7]7415‘1 542 34 ?ﬁﬂ%‘ﬂ] osf =3
¢ WSS Hol7|E st AE, A, A Fol 783 Adolth. nE g2 AEETH =zt
A2 A AAES S5 st 4 %ﬁl% ARSIt ZEt~He] Y o) dAlE X
= AFE A #3289 olygt HAY A R vERA "k sy A 7390 84
FYL ofF 2 wFo] LA o] F Oﬂfﬂ REeEE Faof 3lr] wj&el ZEsEe
AEAZ dasith dutd ez Bso] 22 AEAe S LA AlgEH Ja AlE =F
of AAFoF s}t HE HT R AESA(AVEL; E£F HYL AEAGVE)SE 22 vFH S

Al (Non-contacting extensometers) & Al-8-3 S ¢ 9L B olug o

e } E
FEo FetaE A AP B A 218E FAE 5



Table 37. ASTM D 638 Sample Size (Type 1)

T 10.26) or under Cheer 7 1o 14 0,28 10 0.55], incd 4 [0.76) of under
[imensions |sae drawmngs) = Tolerances
Typa Type Toe Il Type I8 Tipe &0

W Width of rarriw sectiants” 13 {030 £ (025! 18{0.75) 81025 2180125  =05{=002F¢
L—Length of narmow section 57 [2.25) 57 (225 57 12.25) A0 95310578 =05 {=0.08)°
WOidth cverall, -'r-inf 169 (075 19 10.75 2001.13) 19 0.75) + Bl | +0.25)
WO—Wictth ewerall, min : . 5 .53 {0.375) + 318 = 0125)
LO—Length ovarall min” 165 (6.5) 1&3 £ 246 (.7 115 [45) B35 (25 10 mak (1 mak)
fi—Gane kngth’ 501 {200 50 {200 50 (2.00) TEE(0A00 =025 {+00i0f
(=aa lanigth’ . . : 2511.00) . =013 [+01005)
D—Diistanrcs betwoen grps 15 [4.5} 135 (5.3 15 (4.5] B5 (2.5F 254 (100 =5 [=02)
A—Raduis af ikl Tt |:?,|.'||Z|] TE {300 TE 3.00) 14 §0.68) 127 10.5) =1 (=004
AO—Outer radus (Typs 1Y) 25 1.00) =1 (=004

0 254dE % INEAE

Fig 90014 BE whsh @o] AWE T A9 APz AAtT 1 37 Aol AFL 7hs
o FReAS el of e Wel AL AL A AZAL $EAD WA
Hooke] W# & mtzE A=) Agdth o Wl A% A Ads A FA9 we
o 161 57} el 4 of ol wl 77 EE 50 %

25 AP AES S WM g
o Frh el =2Y W A ok FE 00
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(L)

Fig 90. 3-Point Bending A §

3PmaXL
T T T et e e h e e et e 21
2bd”
*oq71M L AR A, b AT A, d : AlHe] FAolt
_ Stress _ L*m A 9

Strain — 4pd?
o7l m: A 27] 71271E et

2. VICAT €313 (ASTM D 1525)

VICAT 913} 25& drl4AA Zel2gd Al45E AlgHoz ASTM D 1525, JIS K 7206
AlERHE w2 7 AlF2d stelA AR dATE 1m ZHolE EgkaE FH HEFE A
ArEE 225 Ar3th AR Z = AYHI BHe R etk

- A W 2 5045C /hour (128 7HA SR 10+1T $2)

- B 94 : 120+12C/hour (5E 7FAHS R : 10+1T $2)

T 7HAe] WY F MS361-139] #ASHE Al AP met Ao E Hrlsidith aela skF
2 Aol we 1.000g 2 5000gQ stsoz APdstn, ANeedle)= H5FE Hls2A ©HF
£ 140.02mn® ©] 72 wire WAL 1.143+0.025m oW Zol: 5~125m=z AAste] AlFsic).

Fet2go] It RS Faet=vel tiE Algoln AR F4E€S 2T AHFH
= HEE 100x100mE A8t AL (RT:23+1C)oll A 25417F ol Bo & & ZAvjo] £A
g A5t AVIA Aol FAY Aolg %E JEE AlPolth F5E&E Tae 3L
ofef o} Zh.
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AFA AL 2=k F= o3 EA7F Wt & of gl AFE fFAsEHE AR
&4 wosle Aoz dwizez AE WAFAHLS SAE 3152 wEm APHPEe
300x300me] AlPHE HFASt] 2+ HeZRE 50mm o] zb wWol] FAsHA 7EAS wt
Fata nigiEE 7EARE AgE 47 3@ ol BEsHA ZHs HIAS Fain 9A

[o)
F 7o} 80£2T 2 FAE Fezo] UATHE
dolq ZHG AR N FALY AYE =

1) 24h A
2) 24h P & 88°C x 24h W&
3) 88T x 24h W&

— 11
ch = L0

* o714 che AFEstE(%), L0 925 (m), L12 A1¥ F X5 (mn)o| T

AL 9B = (ASTM D 774)

HEFE APFAHS ASTM D 7745 ©]-&5tH W2 ball bursting teste} 4~¢tH (hydraulic
burst test)e] F 7FA|7} vk B HARHE HAUdert & A& % AHEY AEFEE FH
@ ) AREE sPetE fos 77t A8 vMgst ST SAHe B HAPEA

of & xol1 2 &} TETlo] B AE o

2712 Algsted AES FH=Z-F 7
st &R AVE 4EE

A5 W FALe FEHe
4L 7hshel 39

245N/ mf(25kgf / cn) 2]

of. GtFAA (MS 361-13)

U 2244 A8L Steel Frame Jigd] A@®Me] 7+ Tw 2 oF 26mm7} AAHEE mHE}
I 444N@453g)9l FATE Holmy ES BRI HGF EFole 2o 200mold
-30°Col A 300mm o]de 2 s, AlgH|el Z7]E 300x300mm

fr

lo
fru
&
&
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A

2
2
P>
o

(MS 300-08)

A APL = Aol FARAA gFeA7E FAzREY AE HAEsE] A WA
o] st Aol that Algoln, AN Ad4EEE FHeE APolth. Zo] 25m, F77}
0ms! 7708 UAY F5E(@ - €752 745 AT & 2227H 38met 292 9
o] Ax FAHMl BAFHA Juh AFH Z77F FAY AlE S5 Zol Avle AFEHE A
st7] f1& St Sl 25mm 7HAS] W EEAL (A7 0.2m, UA-ZEFM)E Fol AHEE & A=
£ Zo] IA Utk

2. WAAE (MS 200-34)

HWAAE S AFAA S HAE AESH] A% BFAPOR A =5
T= 5045% o R dAujelA dAlstdol stH WAL Pl L3 J|FEE f HW o]
B 478715 ol&st fFE&7|Y F4L 7EAHe] FAHES stofof o}fﬁ A A FFT
128 AlE & deez AZHsn AgHe 7td2TE 100CE 2417 Aging & Wet _%Zj A
60CE 1At Ax3 & AsH7E A%

-

g A 2Ee 2

W
I
)
g
o
b I

4 AR Az WAZES BE BE 712 Q44717 918 Table 103 o] 182 10o]
ol e AT TEE (995% o) =T HEE 4L ol H4 L B A
At 24 B3 Fered g 2AWL Agstelol s g4 F FAst Basme wuwo)
2 AMgstel AW ANHES Bk (F 1 A7

Table 38. WA A=) 3 FA 7=

HA = (PPm) Bt/ 2)
155 0 0
259 100 0.10
3w 400 0.40
455 1500 1.50
59 7000 7.00
6o 30000 30.00
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7k &4 A|d A

(1) 72 Sheete] 712 EA A7 (7143

= 4)

Table 39. 2% MeAlZe] 7|2 B4 Az

3}

o

A1g

4=

715 (Kgf/cr)

A7 (Kgf/cr)

H]Z (Specific Gravity) 1.10+0.2 112
NARE (Ao aF, FALEF) L: 2007, T: 150 1 L: 220 , T: 152
FAGE (Aolak, FAME) L: 4307, T: 330 1 L: 461 , T: 340
=R S (Aoer, FAYE L: 30,000 T, T: 21,000 1 L: 31,000 , T: 22,000
VICAT 1314 158¢C 1 161C
DI RALS 15 Kgf/ cf 21 Kgf/ ot
Table 39041 H&= ule} o] 7t Lxle Asar A8 &5 F HF, AT, SJF4E,
Te38, VICAT 34, HA4E 25 7)2d w5 E49L st
(2) A& 744 % FEFTE 29
1.0
—M— First
—4&— Second
0.3
% 0.6
H .
2 NN
T 0.4+ \\\\\\\‘"§§\\‘\\\\\\\\\\\\\\~ RN
0.2 - s k
0.0

N =

Fig 91.

T
3

Number of sample

e e
TFEFTTE ¥
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M AAel AEzt 71ZF =@ ASTM D 570 A3 HIHS B3 23558 wsl=
£ vtk 2ol (57/Hel Sample x 238 A1F A 05% ol AE} s1Ee] HHE
2 ZA4=A
() AER FAN <% A5dsg A
Mar Aol X4 A|FL SAE J315 v 2 MS 300-347F Al 95ty yazxz
/247170, AAZART/24/7Y), WE+AAZA110C/244 3 + RT./24A 70 A A
t}. A3 Sample Size:® 71E 300mmxﬁﬂi 300m=z SAHUT 2 27 x5 2 T wHIs
01~02m FF2o 2 AFa FHo| wEsts 23S RodFa ot
l BOrnrm l GO, Trmim
§' B0 g B0, 1 rn
— 300mm J IS 300mm <
(@ WE A=), HE F(F) A" d A8
J’ BOrmmm ‘ GO, 2
g B0rmm g & 2rm
———* 300mm 7 300mm ~ R
(b) A AE), 2A F($) A5G A
l GO \‘ EiD.1rnrn!
= P = ey
3 BOmm 3 B0, 2]
——— 300mm i > 300mm -
(© WE+HA A3, WE+HA F(-5) AeAdBAA A1
Fig 92. 2t d A&
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%

A

AEAQA A WF FHo tidsted Ald sk Alg2 15% H3F § 38m
AR A AlZEte AL 7]1F07 54m7tA] ALHE AL 7|Fo7 A
AL AFE sle Fdoly ZIs

7%

183t Fig 932
Zol AFa 7iEd FEE=

By A8 A
2712 (mm) 254 254 254 254 254
Zo] A2 A] 7H(s) 289 202 284 296 279
A 22 (11m/min) 53 53 54 52 55
1 4~A 2] (mm) 215 211 209 218 210
A2 A 7H(s) 300 300 300 300 300
= A1 A4 (1m/ min) 43 43 43 42 44
A (1m/ min) 55
] (mm / min) 48
B4 7]1F2 80un/min ©|3} = ASHOZ FE 50m o) ALsHA| &
of o
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6) A5 FAd A% WA AR 2

HAARE JA AEa W dHE

gof FAol A AF Hh WA
2374 ute s nel e £ QAW BEEE AY =tk Mg
2g Y3 Ay

7} 512 Figure 439] A]
A HAACIH Yol &3 A 5k & Chamber ol 1A]7F 80+3T 7] &%
oA Al FHITh AL 15=HA A g5, 28=HANE A AA T F e e JH,
SE=HAI7} oFsiAl A EY GHA 2 AH, 4g3=HA7F GA FAEY IAR, 5F=As
AAE HAR ZIESE A7 sl 13}, 220l AA 1009 AeRrtE dAlsislen A3
2 49o] AASIAT O A3 4700 589 VIFEeE A dWAE A & 5 A= At
TEFAeH 221d% A gide g AR FH AT
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ANllg d 8 A

o 2 A SHELT(F) & = B = : H220-11-01148
= 4 1 Y QA S 7-1 HetHzE 22 2 & 2011-10-31

= 2 : BOARD = £ FEHEB
OIZXAMAIAZSE : RICE HUSK 5 H = 11/4

2011-10-172 A2 2AZGHal AlZ0 Ciet AIE2 0= ofel2t 28U

A8 &8 =5 AL# 2 I

(01) M ( MS 361-13 ) : mm

#1
1.54
(02) HI= ( MS 381-13 )
#1
1.12
(03) AEAE (NS 361-13 ) : Wa
ft1
20| 25.9
= 20.2

<CHSHOIAl HE>
AR AR AR R R R R AR R AR R R R AR AR AR AR AR R A A R AN A A A A A R R A AR R R A AR AR AR AR A A AR R AR AR AR AR AR AR AR AR AR AR AR A AR T AT w
0l dHAE MAME MZ0 et AIBZRZA HAMEN et BE2 2SaX @20, Agde
2RI X0 MAIE HELICH

- 0l 48 AE FITIZE AFM ABIE2 g0l 22, 48, 21 % 458568 MNEE = 20N, &
ol=iel AsE SELIGH

o
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[

i@ \2e7a

H o4 B S H20-11-01148
= H T :2/4
(04) ABAE ( MS 361-13 ) : %
#1
20| 3.0
=4 2.1
(05) 22AE ( MS 361-13 ) : Wa
#1
20| 49.6
=2 38.1
F) ANEEA : NENHS @ 50 mm, NESSZ : 5 nn/min
(08) E[EHAHE ( MS 361-13 ) : W
#1
20| 3 652.0
= 2 862.7
F)MNEEZ : NEH2 : 50 om, AIBSEZ : 5 mm/min
(07) HIZIS A A (NS 361-13, 24T 50 C/h ) 1 T
#1
164
F) OIZAEIZ : SIFAANBAPR, (HLES : TAK-012061, 2011-10-31)
(08) &% ( MS 361-13 ) : %
#1
0.3
F) NEZH : 484, 24 A2 EX
2007, 01, 23 210 = 24Tt
A= A~00T (UF 10K ')
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(09) MEAT ( MS 361-13 ) : Wa

(10) Xlot&Hd ((MS 361-13 ) = %

ans

- 0|

- =
CPVEES
- 20|

- =

L

- %0l

- X
=

) AXEA @ A2, 24 N2 EE
EXLHEZAH @ 88 T, 24 Al2t —
W= - 88 C, 24 AlRY
(#) : &F, (=) : £

=

(11) SRS AIE (NS 361-13 ) @ ABEAE

a4
Me

F) M2HelEA © 30 C, 3 A2

ae

= 24 A2t EX

& = WS 0 H220-11-01148
H 5 3/4

=
=L

#1

1.5

L& L& B3
na — — M R,

i1

olgeis

oletais

2007, oL, 23
A -A-(0T
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H s H
2 H &
(12) ®4-4 ( NS 300-08 )
| "
ALEN
W.—tﬂE!(mml 254 254 254 254 254
- SHAAZHs) 273 265 271 270 283
= Eiﬁ*.‘.:.(mmfmin) 66 58 567 &7 b4
- FWA(ALSZ (mm/min)) 58
- B2 (A4S (mm/min)) 56
F) By : g3

JI= © 80 mm/min 0I5t = HEHSE 2E 50 nn 0|4 HASIK R2TAM
60 & OILHGI MEOF &,

HEf AL
= ite

16 ~21 C, &S (55 £ 5) % OM 24 Al2h &R AE.
QEO Ot MAIZENR ASetHs.

(13) HA ( MS 300-34:2010 ) : &2

(B

F)-

HRA AR I AR AR A R A I AT AR AR A R AR AR AR AR AR AR ARAR AR AR AR A A A A akhkhhhhhhhhhhhhhhhhhhrhdhdhhddhhdhhhdhihihihd

t—"_ 4

SAMPLE :

oHA
I.=:l L
2=
B%E
4—3*“3 :
58

S
. AI%%*

DRY - 4 L CIAIHIOIE Ol Al ®

=P wmorm o & Ol WhE L2

: EU\HZ’} A5t XM P MLl € £+ AUS

#1
3.0

LH

EQ

g 2N » Us %!?! éixﬂ

¢ Op Bt %AH

P SESEE Lls Aldl oz ZEs UM

X & 3 2 0140 @ZQJHS}ﬁ"‘
- Q2| A Q0 A MS 300-552 VOC BIF DIAA HFL=Z AMBGIAS

H220-11-01148
:4/4

2 (3X3)ecn 2 E2H €1 (80 + 2) T HA 2 A2 SO
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Test REpDI‘t NO. Fesns01/LF-CTSAYAA11-10538 lssued Date - April 05, 2011Page 1 of 3

To: HANYANG ADVANCED MATERIALS CO.,LTD.
7-1,Cha-am dong
Seobuk-gu
Cheonan-city
Chungnam

Korea

The following merchandise was submitted and identified by the client as © -

5G5S File Ho, 1 AYAATI-10539
Sample Description i Rice husk
Item Ho./Part Mo. 1 NfA
Sample Received Date ¢ March 29, 2011
Sampling Date :  March 31, 2011
Testing Date : March 31, 2011
Test Method : D49 3001
Test Result :  For further details, please refer to following page{s).
5G5S Korea Co.,
Jiah Lee

Sam Yuk
Cindy Park J J
Kwangsoo Jeon n-(-:'
Jungmin Kwon! Testing Person

Jeff Jang ! Lab. Manager

P il m ] by T gy dkom G Sl DB o i ] el sl s rmbm] o memmien o e s cre te gl oMo B e l.-_n.-m-m...-u-q-u. e ol T R i §
Al e e et ) s P b mi (s S Ay ale e G ] L e el et e e - il wie T

boatn of i b, | mi o g s e el b e P . LT Vi L ol sl aummgd "], il i

B L e e e

e e ] e b B e e o ety o ] n e e we wiend e

FOS2 Versiond 803 Foeen Co_Lid, 322, Tre O valley, SE5-9 I-o-wc—u:n\:-. Dongar-gu, Anyang-=, Sysongg-io, Foma 23080
£ =R {131 £508 000 F =82 {031 4508 053 hil mmrmhw

| Miember of the 258 Groun (Sockdl Géndmie oo Euneedianoe

_96_



Test Report No. resosoinF.cTsavasti10s3s

1. Sample Information

lzsued Diate - April 06, 2011Page 2 of 3

Material Name Rice husk
Grade MNiA
Color Black
Weight MiA
Manufacturing date March 25, 2011
Packing date March 28, 2011

2. Test Condition

Testing place

3IF Conference Room

Temperature of testing place 25°C
Relative humidity
of testing place risk e
Imdex of locating in Car 8]
Heating Temperature i i e

3. Test Method

Test Item Test Method

Global odor intensity

Requirement

Material Odor test D49-3001_C

-LEVEL [ No perceptible odor
-LEVEL 1: Slight edor

-LEVEL 2: Clear odor

-LEVEL 3: Pronounced odor
-LEVEL 4: Very pronounced odor
-LEVEL & : Quistanding odor

Global Intensity - =

25

4, Test Result

Odor Intensity{G.L)

3.0

Judgment

Fail

# Appendix : Raw data and Graph of the Odor test result

o i ] by D gty dalg S el Com o e e el e G ]

e
i e, ki e S i . o qu.lal'-aﬁu?lrnm-l...-.ll.l.l."lru.‘rlm'\r e sl

FDE2 Versiond

T L L
fui T
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AErlee JEo2 Jeags B3 Aao] Agy, F

3]
Aol &4, Az Add, A=A B 7o), TEE 52 v 7] BEH 7]

e A
=
¥ (Fig 95)2 53 43¥ %7 2 Forming angle, Forming DeepthE &<l 3t} sttt A%

AL Fig 9604 B ule} o] 7ho] 9 EHW S o]83}e] PILOT PressZ 3 Azts ok

Fig 95. 7to]Z3 ¢ #1Y (Forming angle 1.5~35 Radius)

Nl FAE 2mz 105ToAA 18 7t F AFHAT. ZholAlF2l

4 HE4e AR
Askel AW Sheets] 7 WEE YoylA gom FRHoE 2HAFL Fol AT B4
o F7h2 EEstel 4% F WSS BARL Iy stk 2eu R REd4 FE 2
Hgol BT 990zt ARG dolFYge] BAF, LA HI2A 9FE 7}
5¥ 5 AT 4Pz BE ade dAge] Foldiel © 2 EAHoE Uruch g
FAAEaA A S 48 28l IgAs dasis ABE FFe2A A5 A
3)

2 Way), VOCse] A7kt dds Fasict
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64 149E ATE A% AL

1AEEd At Rice Huske] Yx2710] m}e 7144 =4 %712 & 2% 198me) 27|04
7H FEHAE ZIAH A=dsts EYch £33 gJ#ZFH Q0 Rice Husk 27 B3dA)9] wig=
A& AA57] ¥k Volume-Fractiond] w2 A|gS A= 40%E2AFHPIS o 713
¢ 7IAA 245 EAth 22u Rice Huske] E53 71414 422 Aea FFLAR
A& 7hsAdel Yol 13222 Rice Huskd RHZ/|Z RIQhe EWE Resint AW 2FH 2
GHe FH AAH FPYRe TS NaOH 15% FEolA 302 ok A4 Aol
A S50 A4 4dE PGE S48 49 S50 2dD A S4BYE A

el

d
Coupling AgentE ©]|-8-3}
F T 71AA 4s5E Binh a2y A EUSJH’“ #H 2 Coupling AgentA 7@7}” 2t
Zt EAd e wEste FEoE goEHY JHE &ule #HY|RE stodg SAEE HeE JdF
Ao ol A A=, Coupling Agent= 573 7|A14 45 FTHHAT 714 FAE A
£ ZHYStEE tgstE Y A Bo] olfe AAolth. Teiv @W AT HAE,
B/d&0] & Bamboo H-fre H7b= @A H|HEA FA4E 22 HARAYHIA T =
< BAl M4 -’F A A=z A 2HE=E HHY HjFTIEL2 Rice Husk
Volume-Fraction 40% % Bamboo -5 ZTF3tA Al&sl= A wigS AME sHA HIAoh

% dolerue Eie A9AE qUSHoy 18
Tt e ARl 2

o~ O
T

N

5 % HA= Zdco] dA =] JfAde
E4ME, 9%, =5, VICAT, 4%
At WAH7 s GAHHES 7HAA F
A Elojof stH, Target F-F ol
AL mtdEst WA 2 HCHO,
g a3ttt
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72 WAl 2 VOCs Az ul7A S2de 918 Aa78d g i)
1L A 2 e {fo18gE ARS A% 13

7k FFA €

o
HE

%2 =574

YHTe ofdz, BA), obd, 2W, ¥ 93Y S9 BATAL AR sl v, Y B
e o 2427 A4 AFE 2 22N Y BaA B 99 gF 1,000m’
el ¢ B W EWHE 2 gow 2F f3 R71ES FF L AANIEE Holu
34 FAAZ ASHAAT Utk BATL §7] BE 2o19Y R oS Zuo 48L 3
3842 AFFoRA 371 4D £ JE 4L AT ¢

b LoR1SL
o
lo
oo
L
Lo
L}jl
o
Am
oX,

22}
siet= = 2 i ;A =g of
== CWit2a ) Sreaalhe
Sulfuric acd 2—25 F 1—4omgd Aanmmonia, amine, mercury
Phosphoric acid 10—30 F 1—4mmgd Aanmonia, amine
i e Acid gases
r_f”f‘""f’“f 10—20 F 1-4mm@ (HCI, HF, SO», ILS,NO:)
carbonate carbon disulfide
Irom oxide 10 F 1—4mmed H:S, mercaptan. COS
Potassium iodide 1-5 F 1-4mmd FT—ES—"_ }'J}"{ He, fﬁ"_";'}"{:" n'j_d"_]"'“rj'n'_(‘
gases/radioactivernethyl iodide
Trethvlene o o _F' 1 —2mmi, Radiocactave
diamine({ TED.A) -0 G 6-16 mesh gases/Tadicactivemethyl iodide
Sulfua 10—20 F 1—4mm@d, MeTrcury
Potassium — g e T _ o e e
permanganate A F 3+dmmed H-5 from oxvgen—lacking gases
'\Ianga_]?(\};(\ B (+ 6—16 mesh Aldehvde
oxide
F : phosphine, arsine
~ - - F 3+4dmmed oy B % . ¥
. _ g - o . —
Silver 013 o 8-30 mesh (G : domestic drinking water filters
{ohgodyvnamic effect)
o icke 10 F 1—4ome) Hyvdrogen cyvanide
Civil and military gas protection
Chromium—copper— . _ﬂF {]-*kf-_:a::':';’-’) Phosgene, chlomne, arsine
. 10—20 G 12—-30 mesh - S L
silver salts < 65-16 mesh Chloropicrin, sarin and other
NETVE gases
Mercury 1l R - Vinyvl cliloride synthesis
chloride 1015 F 4dnnid Vinyl fluorde synthesis
FZinc acetate 15—25 F 3+dmmed Vinvl acetate synthesis
Noble metals
{palladium, 1—5 F, G, P O andce synthesis, hyvdrogennation
platinuam )

F: felletized activated carbon

Table 42. &/d&9] 318t Fejat AA HAYSF
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o

3}

AA

A3 o

Organic Vapors

Adsorption

N.A

Ammonia/Methylamine

Chemisorption

Nickel

copper salts

chloride, Cobalt salts,

Acids

Acid Gases

Chemisorption

Carbonate salts, Phosphate salts,

Potassium hydroxide, copper oxide

Formaldehvde

Chemisorption

Copper oxide + metal sulfates,

Salts of sulfamic acids

Mercury Vapor

Chemisorption

lodine, sulfur

Hydrogen Fluoride

Chemisorption

Carbonate salts, Phosphate salts,

Potassium hydroxide, copper oxide

/~ Macropore

® ll."l
o
..
- ®
e
e 2%
N
d
- Sos, ~— Molecule
l- blocking pore
/ 1 _— Area
unavailable
for adsorption
Fig 97. A& e & Fx
(2) ALolE
AealolEd BE Solgts Zo dEngade ZAo|Aw AAE FAAY <oz
X3t dEu=RAE 59 BXA X5 Fo2 ALFgo|Egtn sttt Al LTolEw X F
o7 zZtzto] AR AZAFY e AlO, 9 SO, HEZHs =] 7EILx7} 3xpgo gz 7t
5 AR Q= d=uw-AAER TAE QT BTz stalo|E oz o=
01 ]Eq AY Xﬂ‘%ﬂ'O]EO 7(5]—?— D4R %= 0]—,2—0%2]13%, X, Y&& D6R Fz9 3;_(]_%] HAre
7 "ok o] RxE F% ol BEAZ AYA e AdH 35 AZE /1T TR
2 Yot FP Lo 7O ALEL YA ErA, dEU o), B3 4A T AES §3 Ut SFERAR
AREE 2 i
Table 43. A|2a}o|EQ Tz 2 AME

- 101 -



= org| 2 Hd= Pore size(A)
A Na-+ Nal2((AlO02)12 (5102)12) 42
Ca2+ CabNa2((Al02)12 (5i02)12) 50
K+ K12((A102)12 (Si02)12) 3.8
ZSM 5 Na+ Na3((AlO2)3 (5102)93) 6
13X Na+ Na86((AlO02)86 (5102)106) 9 - 10
Y Na-+ NaS6((AlO2)56 (5102)136) 9 - 10

Sodalite Faujasite
(Type X, Y)

Fig 98. Al&efo]EQ Fx

G 477124

AYAAL F7) B34 AR JA AZFHNN FE olgHm AzsEIdNE F
2 ASEVE Bh 4T Foate 4sdeos FAHY nH PEE0 A o
of Yrig 1B AZE HYY NBYY GAtolm YT EAF B2 AAHA FA
B $FEdoR B 9=, SoloeAE, 8 HPES FroE FA5He] ofF ¥
. 5S40l wel A%, BY, ABOZ Lhroldth ARE £F, £7] ¢ Fros Bl
WA ol F mAF o= dd PHL AL YoM AFe A=W HHE aYE
AAE R JUEEES AAEE FAPo] Holth BEL thE AxA wH FHFo
o} #7ol wek Ao PR EEEHEE FAATIE, thr1ge] Fuel bt 1 F
S0l WEZI7E ZAHAAR, $5 2EEOE BEHAAD YUtk ABRL AT BY
F EFoR F4o 9SIge wEsE S42 A
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L LI BE
silica Sol ... I..'.. L]

. s ﬂ}
— N

* a n
?ﬁg = 2 ¢ o 23
v £ 1
silica Gel Sty . ed
v g e
‘!" n Yo
(S F }

Fig 9. 4279 88 7z

Step 2: Step 3:
Diffusion into pores of adsorbent Adsorption onto surface of pores
Contaminant
molecules

Fig 100. daj7}2 2] &2 Steps
2. Rice Husk R7 B3tA)o] @Gz wtg 7144, 84 As 23
7t 3& 38y AF
Fig 101 (a)& PP FT-IR Z#Z  2600-3100cm™ 7 1300-1400cm™ o Al A 9FZ g4 9
C-H stretching#} CH,, and/or CH; ®3o] w® ez #aAHH, (b= 3250-3500cm”,

1700-1750cm™, 1400-1600cm™ o] A}  O-H stretching, lignin® Hemicellulose®] C=O stretching,
AEekL o] C=C stretchingo] #ZHT}

- 103 -



15 )

7 W
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LS ( o
] M
T \ f g g | e 4 f e \ ,.'.
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1 L3 J
|
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Wik -
1
= |
{ ™
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]
4 i i L ! \ ,l
J. Az : 84 -
4o a 300 m 190 o 4

®

Fig 101. (a) PP, (b) Rice Husk, (c) Rice Husk Filled PP

B
i

Fig 102. PP, Rice Husk, PP+Rice Huske] &&3] =4

PPe] 4H3] 2%+ 390440TC<9 WHZ yEl}a, Rice Husk(RH)= 270-330°C, 330-650C 2]
T 7HA @88 2%7F YEiuH A "R T oA do] £ W= cellulose/Hemicellulose,
lignine] &3 %o dF3c} Rice Husk filled PPHEL 27] £33 & %7} 260-370Co]| e}
WUt} Rice Husk filled PPAZL Rice Husk®] cellulose®} Hemicellulosed] <13 PPH.T} % 7]
B 27t v Aty T HA EexE ligningt PP wj £ 390-480Ce] vebdoh. F
A HolL Lol o]Fo] 1A et AL Rice Huske} PP E8d ZF wj &4 vehd A

|
H
O
2 AFHAG.
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v A EME 239 12 VA4 Y Es

a 50 b 60 c 60

— HOT/ WET —— HOT/WET —— HOT/WET
- wzzza COLD/ WET zzzza COLD/WET #zzzz1 COLD/IWET
woos HOT/ DRY zxzd HOT/DRY o i HOT/DRY
40 == COLD/DRY 50 | == COLD/DRY == COLD/DRY

e
o

40
30

30 30

20

Tensile Strength (MPa)

20

Tensile Strength (MPa)
N
(=]

Tensile Strength (MPa)

e
TR
batetetotet

2
it

o
R

25
ot

2
R
tatelety

APC-30-00 APC-30-02 APC-50-00

Fig 103. E2+PP 23tae] 2=t xo] tfat 7|43 54
(Wood Flour Volume-Fraction : 30, 50PHR)
(Temperature/ Humidity Condition : 4°C/30%, 4°C/82%, 40C/30%, 40°C/82%, R.T)
(Test Time : 7,000h)

Fig 103 ZE+PP B3 1< Volume-Fraction® ztz} 30, 50PHRE HAEZE3sle] 1} A
bR AT L5 T2 ( 4C/30%, 4°C/82%, 40°C/30%, 40°C/82%, R.TI) A 7,000~ 7+
A & 7AH 48 &gt Aotk Uz AA Y] AFFEE 40T 27o] Aol ¥
3 Ao W3yl 10%9 FAES BIou 4ToHE w2 20~40%2 EA49 712 B8
thEE] 3y 7). TS = 40T 2HNA 420 B8] 15%2 F4AE Hole AL
ZEo Aztele g2 4TCoAME SFAE7 gAHE 7

2 vetsten J% &g vEhdn

2719 W= &9 Volume-Fractiono] B&FE 7|AH &40 HaHE BFo=Z Ve
Sk 3 FEZC 83%d Wyt ¥ B JIAA BA whel stEE 23E shH2n. 234
o2 EXH JIEAsF JAAH S4L Fase BEFE UYEhAR ARG =AM E &
38 FUEe AEE vErdnh 23 AAdHRE 78 FF 5ol T WExd B

FXAAA B stEZFo] FUtEE A vEbAT dRlog2E Fold tE 29 &
A7F 712 EAG B FFE7F 5 AsAAe] gk WS fista AETFEL B
AE WF 2Tz *3tE 49 Al £ EHE ZHE AtsdH

lax HH2 8% FEFFE G JAH 453 FE9 9L e
B =

F
Avpolth 7 Fe TANAE BE 520 ZAFL Max Mol FEFE] BolAx

Mo o) &

N
-
olr
olr
-
.:)
Q)
®,
=
o]
7]
[¢°]

A5 AL BL 1FS FHS WY =
FE LG $EO GFL Bol W B4o) A5E FusAR HAHA &S MAE 6%,
9%B% ZANME 2 JFE WA gE AAE Ushdth TF 59 FuTkE wEATC 02
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Strength (MPa)
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12 12
210 = 107 e H
< .......--'3"".0 _4®
5 8-\ g1 ““I:L:E::;:::----------A---"A g B- é_!l-“-'.'g maakanp
t a0 E a0
------ ] -
8 - :
m 6‘ : 8 6 : -
3 . - Lo [—a—0degC
v N u 54_ —+—50degC
0 0 —4+—T70degC
2 L —+—00egC ——50degC : --&-- 30 deg C
2 i ar". —i—?Od@gC n"-30d9gc 2- --4-50deaC
i . eg
Py wengenn 50 02 C e 70009 C
——PP50deg C 0 deg C
0 T T T T T T T
00 50 100 150 200 250 0 10 20 30 40 5 6 70 8
Aging time (days) Time %2 (hrs) 04
Fig 106. MAPP 4%2 A3t AAXGE I 9 Aging £5o] W}E FEFLS

. = > = > H S (ele} hv A
Fig 106& MAPPS] A3l Aslx @e B@alel $2F&eS AR e Azolnt
= [e] S [e] (o) S = =)
Ao A B A= AAY 2220 2575 F5E0] 2 AL FUsAn ol F
S =] SE.O H 35 =
VA= JFREEL =38 ol Fo Haste AFE UEHED ol FEFF AT
229 Aol A Shear Stress7} 571st7] W Eolgt AFH AT
Water Absorption of Counter-Rotating Twin Screw Extruder Water Absorption of Co-Rotating Twin Screw Extruder
18 20
+—0.0% AD ~e—0.0% A0
16 18
—a—0.1% AD #-0.1% A0
2 03%A0 o :; 03% AD
= 12 - " —05%A0 T -
] 2 12
B 10 ——Linear {0.0 % AO} 2 e inear {0.0 % AO)
g g 10
2 3 ——Linear {0.1% AO) a: P ——Linear {0.1% AO}
g Linear {0.3 % AO) § . Linear {0.3% AQ)
£ o ——Linear (0.5 % AO) . —tLinear {0.5.% AQ)
4
2 )
0 0
2hour 12hour 24 hour Sday 10day 15day 30day 40day GOday 2hour 12hour 24hour Sday 10day 15day 3oday 40day S0day 60 day
Period of Submerging in Water Period of Submerging in Water

Fig 107. &% Screw 3| A uIgFo w2 R348 v () Counter, (%) Co-rotating

A#Ho 2 Coupling agent= TEFZE WalslF1, 7|44 E4& FINAFE S48
7k k. Fig 1072 & Screw] 3| A% ©E FE2FHEEE Ve Aotk X132
2+ Counter Rotating®. 2 3| APS A FEFFo Bohe ZIAE BAFAw dAl= & A

ol7} gl AHog dAdEnh
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3. Recycling #&d 53 u3

M o T M A4 0

kL)
/

LN

4000 200 20 i 1) iy ang

Fig 108. (a) Before Recycling (b) 2nd Recycling (c) 4th Recycling

Fig 109. (a) Before Recycling (b) 2nd Recycling (c) 4th Recycling @&3] &4

Fig 1087} Fig 109%= PP %, Rice Husk, PP+RIce Husk®] FT-IR TGA Z3}o|t}. PPe
390~440°Coll A FE37F JEFET Rice HuskE 270-330°C, 330-650°C 9] & 714 983 =7}
Ebth A WA T oA "ol &% W E cellulose/Hemicellulose, lignin®] GE3) %o siw
slth. Rice Husk+PP E3rzje] &3] EA4L %7} 260-370Cd Uele=d o]= cellulosest
Hemicellulose2 {13 PPRT 27] &3] %7} @A FA4= A7 WfEolvh Akt F A 23
L =& ligning PP wjFoj 390-480Co] vebdth F WA Hol2xe] o]Fo] mor et A
< Rice Husket PPO] 813 ZF & Uetd Rz o4ttt 27422 Recycled ® Rice
Husk+PP E§7l< sgtd oz A A7g HoFa ot o AW A o] kx| ofof dhr}

oy

av
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PP/EPDM2 A2} HFOZ A ZkFojok & 17|54, Wdd, WEd 2 W/, lsE
BN $4F 24 AR U 7t YES Eol7] 959 S £2A19) Zn0E =
39€ Al SPHR %o F7hHW $43 94 E40 $4HE 238 /Hivh 29, ue
=g & Alol= 70:30 v &o] i3] Yol 73 S4S 7T
600
) /\ 3
C e ey OPHF B e g—O- —Q
500 + — O___ (y}__  Jes—. i
5 . ./3 e O — s e ——— 5__.._
- -~ 3 phr —
g e ~—— . =
& / \ B
= I phr i |
£ T e 2 400~
. o ) EPDM/1055/Zn0
h ' = O 1 100/5/3
™~ 5 ® : 100/7.5/3
_§ zero 3004 =7 I 100/10/3
s v 100/15/3
b 1 ', ', — 200 A—d— by
100 150 200 250 300 350 0 10 20 30 40 50 60 70 80
Temperature { 'C) Time (hrs)
Fig 110. PP/EPDM®] 7}wwkg ZZ1A|(ZnO)o] FHdo] w& HadF4
EPDM/PP 70/30
t
(w] _ﬁ !
EPDM /PP
> s e \ |,f EPDM/PP
> . _'“_“‘——--_.____________. (C) 70/30
o = i
— c
p=1
b z
T = o (b) 50/50
g e e——
o Z
o
o [
@ ~— (a) 25/75
! ——
I : } { L } L } . } !
50 100 150 200 0 200 400 600 800
Temperature(°C) Mixing time (sec)
Fig 111. PP/EPDM<9] @ E” =
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20 10

—@- PEIPPRPDNDCP

1 R R —@~ PE/PP/RPDIDCP
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Fig 113.

(1) Trunk Mat. vl SEM & A
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(2) Trunk Mat. 2Eo] 5434 Ae) LA
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Fig 117. 5, 100d E 4] XPS A2#E EUYZ 3+ ghhel Abho] v

x4 < 3+ ZAytolty. w3 Fig 117-&
5@ IF 10 A FNA Y B4} 4Aae] HES el ZFolt) o] AIfoA Ho A= A

@) WA, HCHO % &% W3}
HA AL Table 4404 B ukel Zo| HAACH Wel Trunk Mat. ZEE 12em’Z A
Tt Y LB T U g el 100Ce =R 24 7HEQE Aging sl Ao 147
W2 & dsHrtE AYS AT R EL 15=94A A9 gL, 283=dAE A AA T F
= A, 3=t kA A EY GEA @2 dH, 4g=dA7t |44 AAHY 9

A%, SE=FIT AL YAz AEshn 47 Ak

Table 44. WAAE 27 2

Sample A Al o] E Oven Aging
(4cmX3cm) Vaccum (100 /2hr)

Trunk Mat. 11F9] TEUH IS WEF £48 93 Table 4504 He ulo} go] TEYH I =
Fo]Z441]Q) ZX300XPE £3)] Z451rh =3 Sample 36cm2(4><9) 2 Agst] B
T AA7FA S 5 AFSEa Oven 65ColA 2A17HEQE Aging & 3087 ¥13] 3t SA ST
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Table 45. HCHO =% =¥

Sample EEg 9 N2 7}~ =2 2

Oven Aging (65°C /2hr
(4cm X 9cm) A9 N ging ( )

7 A3 Tig 120014 H= mpe} Zo] WAF o= AF 1dxke} 3dAtd M= 35572
FAE R 5dR AFAAME 45522 HAZE GA AAEHT AL HAY FFE UE
Wtk =3 XELH ] =(0]st HCHO) W& %2 1datol A= 3.5PPm FFo| e} 3xdxtel A
= 28PPm, 533} A= 1.9PPm, 10 @xtol A= 09PPme 2 afo] Qede] wal HCHO9
WEFE ZAAaFEE TS UeRd

9 / —
1 1
35 ! !

e
3 . ¢ | e
3 | | | 3] 2-
E ] ]
n H | | |

30+ 1 1

25 | : 1'

20 T T T T T T T T T LI T LI T T T T T T

0 1 2 3 4 5 6 7 8 9 10 M 1 2 4 5 6 7 8 9 10 M
Years Years
(@ WAAIE 23 (b) HCHO W& Ag 2%

Fig 118. Trunk Mat. 2 &2] HA] 2 HCHO ®#&% A13d Z3}
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(5) Trunk Mat. = 1 ¥ 9] 515 W3}
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Fig 120. 3}5 W3} Test 27}

Trunk Mat. BEAZEL 7IA 2 &% W3S v B AU Test Jige Fig 12004 B 8}
¢} o] Trunk Matg ¥% ETez 14 HES Adstdnt. 2 23 Fig 12164 e v}
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B AExp 7]|E 2

[ e ]
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Fig 121. 1F9] stsH st wg Wt A|1d 23
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2, 1FH A S Failure Mode (Scheme)

///H\\\

(a) 2& (b) 5, N3 ORL:
Fig 122. AHEe] A 87 27
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Table 46. ¥+ 4= = A

Screw speed (rpm) Vent Barrel Residence time (sec) | Barrel temperature ( C)
100 6 180 160
Barrel temperature (C)
1 2 3 4 5 6 7 die
150 150 150 160 160 160 160 150

- 117 -



G 23

MAH<®| ¥H-37AI A ] ghafe] mE I8 ZTESS —Er 15l o UukzQl WkE k= A] PP A}
< ol MAH7} J8lZEFHS S v ¥AYES Fig 1259 “eERH ST

e AN AL L

Rf)
| ze,

Succmite anhydiide grafted onto PP

Fig 125. PP-g-MAA =& 93 ¥& o4& HAUS

ABLE B oUke A A JEZESS 3915ty 95t ATR % ZTE Fig 1289 L}E}
Wlen <43 PP 2 MAH7} za}iE% PPe] F ¥AE T3 PPEA A& W JHZE
d AL Gk x3, ATR 2HEf A Uehtes PP-g-MAS] J=2E Fig 128404 B
H9e o, 1796cm ol A 7tR 719 3 w27t wE e, o3 F4 A7k 1796cm
A BEEPT. o] F FIZAER sloF PPl MAHZF 2 ZEWE AYL & & 5 e
0.05wt%, 0.06wt%, 0.07wt% = 0.06wt%<] ¥k3- 7WAA 7L H7lE PPoA 714 &8 8= E
& 7HgE 232 g & Aok

@ 2z
MSATIE AL A B4R EPZzade] SUYoR PP/SY nEA] B 5 PP/
oE Aol Bgad AzolA ART AW Aol B Ageldd HHH AU B
AT AAE B4 SUHE] Sistel WSAAAAS] Aol e IRZESS ATRS §
s Folg An WAl FFe 006wt%d W FFF S TPTESS HFHUT
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Fig 127. Volume Fraction &AZ Ao w2 71418 EA 8w
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o WAl 2 HCHO A3 |+

AFE A ZF Trunk Mat= 2F o] Aapghel] mg} WA S/do] F7tsta HCHO W& 54
o] Z7b5lE AL Holx Qi whsh Tol WAl P HCHOE A7 # 4 & ¥t A73
Aok IApd =z s FHNAS T8 dAATT HCHOS AzH-e FHatdAIRt 2187 2 o)A
3 i3 A F gAY HEA B3 SALS VAL JeBER O FRHEAS
& AYE AT
1) A&TFolES &3 WA, HCHO Az} =<t
3.0 5.0
—m— Zeolite 3PHR —m— Zeolite 3PHR
—@— Zeolite 4PHR E —@— Zeolite 4PHR
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25— —Vv— Zeolite 6PHR 4.5+ —Vv— Zeolite 6PHR
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Fig 128. Zeolite §3o] w2 HCHO &% 3l 2 HAjE4
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E
1)

T datstgas, gEYch #Fstes & FEI F8 vt FHAZ AEEL 3
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@) A 7Ae E3F WA, HCHO A7+ et

4.0 5.0
* v —m— Silica gel 3PHR
L —_ R { ] —e— Silica gel 4PHR
354 ” —y— o Silica gel 5PHR
e 45— —w— Silica gel 6PHR
.""””*w———n.,,,,,, - Silica gel 7PHR
3.0+ e E
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o
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I o R
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B 082 429 HyPd wZY YAeld BUT TR BE AR FHENY §F
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H H
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E A3} Fig 13204 BEuvkel o] HCHO 2 @A A7

Aoz FEFL2To H§ §3-o| ol Silica gelo] &3 ® 2= AU
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Fig 130. ACT @3] m& HCHO &3 st 2 WA= dal
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TELHs| =9 22 4 AR71stEES dRtE A e F&, Ad, 1xAE Fo
A4HD glom 1 F AL o183 Tl AF mEASE BEHD Yok A
ZFotste] Trunk Mat. &xo] z+zZt 3PHR, 4PHR, 5PHR, 6PHR, 7PHRE #H7}ste HCHO #
WAEge HZEASYT. Fig 130614 Riwlsl o] ACFe Azlwe] Z7lmel wel
HCHO® #&%F 2 WA 540 #38ES g & + At
@) FF=xA A7t 3 vlF st
= o zoote] = —- ACF 3PHR)
—0- Zeolite 4PHR —8— ACF4PHR
Zeolite 5PHR ACF 5PHR
125 ~v- Zeolite 6PHR| 1251 1254 V- ACFGPHR
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Fig 131. & x4 7l o2 w33}
Fig 1312 F&=xAe F57F 2 T mE v|SwHz ZF}o|th Zeolite H]F ®3lAdA =
SPHRY w) -3 ¥13-& UebiAw HCHO W& 2 JAA7 S4el wasa ehe 23
=2 ebon, Silica gel& HCHO % WAl AZAEAo] gledx H|Fo] & Zog Axd g
BE Uiz glen, ACFE 5PHRoIA HCHO 2 WA A7 EA4e 43 tEo u|F gt
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o uF Fe g T 5 A
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(5) S&AZAI(ACF, Silica gel, Zeolite)E o| &3t HF A3

Specimens &

SEM
Specific Gravity 112 1.12 1.21
Smell(Grade) 3 4 3
HCHO(PPm) 0.3 1.2 0.6
Bursting
20.5 15 16
Strength(kgf/crf)
30
24 —u— ACF
—o— Silica gel
—A— Zeolite
22 25
E 20 " S 2.0
f 18- E
2 £ 154
Z o
@ 16 A ~ A A ~ § P o« °
F o 10+ -
@ 144
054 A N A A A
12 —u— ACF
—o— Silicagel \/
—A— Zeolite
10 T T T T T 0.0 T T T T T
0 1 2 3 4 5 0 1 2 3 4 5

Fig 132. A} 81 HCHOA S 1%k A=xAle] H7HA mE 3d4d= 3 HCHO w&%

[e]

Table 473} Fig 1329] ZA¥}o|A] Hox]=ulel o] ACP>Zeolite>Silica gel =42 HCHO$]
TS50 AREQgon, AU E 25 ACF} H7ME A Zo A 7M1 A4 2= Qo
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/ Surface Non-Woven Fabric : 600gim®

H— Rice Husk Reinforcement Composites

Back Non-Woven Fabric : 60g/m®

Fig 134. Rice Husk 27} B3 21E &3 Trunk Mat. &9 F2

2. W &Z A9

e

I B L ESOERE Y

=

Fig 135. We7A A% o] o

i
=
e
o
>
o
z
i

g Alge dutdez g wholx: SEZF glo] H8E E42Ue dstr] A% A8
° 2 JMEATE AP ol YA e *JFAMW Fig 135 (a)¢] WE4d Chambers &3l 2}
ZF 90C, 100C, 140TCAA 45 AZF B Aging 3+ & X|wistg 2 FAASNES A7t mat

HwstHth 2 P1e 2= Table 4704 B el Zo] A5x} 7]Fdd Fhe TAHREE 7T

2 9o gHe WHaEYd 2 354 FHEMS B dIAAE FHefsle A4FS AT

Table 48. Al&2t WA 52 HAAE 7€

%4 %9 LR (T)
Crash Pad 120+2
Rear Shelf 110+2
Head Lining 90+2
2} Al =9k 297 80+2
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o

AB7t 343802 F% ke 3L B2 W7 HE o Agoz exdge me +=
Bgol §438) dojdttd FTHe Tdo] Fub 2 & gl WPl FHeFs S4S MHAER o
g3t 548 F<lstr] flske] Fig 135 (O] djuoly 4ol dFFAE7E &3l 45 A3t
T 110T /-40Cel A1 180Cycle &<t AlF o] I = (dF5AAFE7e dele deldoly =
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EEE0e2c
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Fig 137. W54 Aol A9l 313 e 24
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Standard 1 Weeks

3 Weeks

(b) H<&4d 80%
1 Weeks 2 Weeks

Table 49. 574 A8 & 57, A5 ¥H3&

Rate of Change (%) Rate of Change (%) Rate of Change (%)
Time Time Time
(Weeks) Thickness L T (Weeks) Thickness L T (Weeks) Thickness L T
(mm) (o) | (mm) (iom) (mm) | (mm) (iom) (o) | (mm)
1 0.00 0.00 0.00 1 -0.34 -0.01 | -0.01 1 -0.13 -0.02 | -0.02
2 0.03 -0.01 | 0.00 2 0.19 -0.01 | -0.01 2 -0.24 0.01 | -0.01
3 0.03 -0.01 | -0.01 3 -0.09 -0.01 | -0.01 3 0.22 0.01 | -0.01
4 0.16 -0.02 | 0.01 4 0.27 -0.02 | -0.02 4 0.11 0.01 | -0.01
Ave. -0.03 -0.01 | -0.01 Ave. -0.13 -0.01 | -0.01 Ave. -0.01 0.01 | -0.01
(@) &4 70% (b) N4 80% © W& 90%

Table 49= lﬂ-ﬁ” Al & FA Agdstge

A5sie wEsA BAHY AFR J1F N W5z $EF A% SASA
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(h W54 Ad F stsHsks

Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks

7.4 mm 8.2 mm
(@) HEA 70%
Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks
7.9 mm 9.0 mm
(b) H<&4d 80%
Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks
8.3 mm 10.3 mm
() HE2 90%
Fig 139. W54 A8 ¥ stersE
Fig 139= &4 A8 = olth. W3k WaEAd AE 27
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14 -

12 -

Varistion (mm)

— B — Humidity-resistance Test, 78%
—&— Humidity-resistance Test, 3%
Humidity-resictmce Test, 38%

2 HadA4d

h mad A4

— g lfﬂﬁ
e
s——= ==
]
T T T T T T
Standard 1 Week 2 Week 3 Week AWeek
Tame

[——1Week, 90°C
Standard

[ 4Week, 110°C
[~ 3Week, 110°C
2Week, 110°C

[ 1 Week, 110°C

[ 1 Week, 140°C
Standard

T T T T
2500 2000 1500 1000

Wavenumber(cm-1)

T T
3500 3000

(@) A4 90T

Fig 141. WA Algz7e] w2

Fig 141 Trunk Mat A4 % Samplinge 3 zFzt 90°C, 110°C, 140ColA Aastth. 2AdRL
NC= 9] 3u] 7&EpFo 2 ADSIAL 10T A3 7159 WA S90S 9
osllom, 140CE ASTM D 3012 PP4X]9] g4k} oFgAS 913k 55 A1
zA02 AFPHYTE N0C, 110C, 40T 2A BT 4532EH C=0 128 B3}
-OH 259 429 F717} mlnlsA ZAAHILH ol ddslel 7|18t A=z

T T T T
2500 2000 1500 1000

Wavenumber(cm-1)

T T
3500 3000

(b) thEA 110C
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h HEd A1g & &4 FxWs)

Standard

2 Weeks

3 Weeks

4 Weeks

Standard

1 Weeks

2 Weeks

3 Weeks

(b) tHEA 110C

Standard

1 Weeks

2 Weeks

4 Weeks

(c) HEA 140TC

Fig 142. &4 A1¢ & FxW3}
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(th WEA A" F 57 Assts

Table 50. WEd A& F 57, A= ¥H3ts

Rate of Change (%) Rate of Change (%) Rate of Change (%)
Time Time Time
(Weeks) Thickness L T (Weeks) Thickness L T (Weeks) Thickness L T
(iom) (mm) | (um) (mm) (om) | (mm) (mm) (mm) | (um)
1 0.05 0.02 | 0.04 1 0.10 002 | 0.01 1 0.19 0.01 | 0.01
2 0.10 001 | 0.03 2 0.05 0.02 | 0.01 2 0.20 0.02 | 0.02
3 015 001 | 0.01 3 012 001 | 0.01 3 0.21 0.01 | 0.01
4 017 001 | 0.01 4 0.23 001 | 0.02 4 017 0.01 | 0.02
Ave. 012 001 | 0.02 Ave. 0.13 002 | 0.01 Ave. 0.19 0.01 | 0.02
(@) WA 90T (b) WA 110C (©) A 140C
Table 502 2=Z 79 E}% g, FAMS A gk Azoltt 90T WA= XFHst=
15‘ A3 ZAIgle] 0.01m F-Fo] H3lE Fdez #AAFHG o FA "H3le Aol Ad
| mEl FAEHE X 4\‘@5}9}"5 v g = Aoz #AFAFHAY 110Te ZAHANME vlz7A]
2 gt mrg FEoly FA Mse Alzto] A el mel WIlE e ez #E gl
o M40CEAE rIx7IA 2 X$3te vk ubE T4 d13LE-2 Aol Ao uel da
HEe Fgos #EHA.
() NEAR AP ¥ 55 W3S
Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks
6.2 mm 6.5 mm 6.6 mm 7.0 mm 7.3 mm

(@) @4 90T
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Standard

1 Weeks

2 Weeks

3 Weeks

4 Weeks

7.3 mm 7.6 mm
(b) gA 110C
Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks
7.9 mm 8.5 mm 9.6 mm
(c) HEA 140C
Fig 143. &4 A3 * 5w
Fig 1432 y<&4d 219 Ao wE JNEEF] slFHIES ZA3}oltt. 0T

110C, 140CAA B5F st=
}.

Varistlon (mm)

2rz
ik

o] 10mm ol g AE3} 7] =

—u— Hestresistance Test, 38°C
—#— Hest-resistance Test, 110°C

A— Hestresistance Test, 148°C
13
12 -
11
1 |
s
] A . I
g M
6 '**"L'—:'_F-
5 =
’ i ! ' ! ! ' T
Standard 1 Week 2 Week 3 Week AWeek
Time
Fig 144. &4 A8 % =93 A
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@) H3d A

Ch W3d A % szt

| Yl || T

\ I |

w0 ) ] f |
| R T
| \ﬁ M\‘ i B Rl

Z%mwlﬂl VW :gm-%’ Ww :%
m_—Aweek,-zfc m_74Mm m_*MMdHﬂ’C
— 3Week -20C — aves ac — 3viesk 40'c
- 2Week -2PC | owee a0C | ovesk 4
[ — [ Dok arc ”:mﬂwc
350 3000 2500 m::n 1500 1000 350 3000 2500 m::n 1500 1000 350 3000 2500 m::n 1500 1000
(a) g4 20T (b) WHEA -30C (0) WakA -40C
Fig 145. W4 A@z 0] 012 sopepa s
Fig 145% Trunk Mat. AJA|E Samplingg E3] 22} -20C, -30C, 40 C2 =2 A A WaA4dAd
& S, A5H AE 73 15}

e oy Ao A GAAT HZ FAL 40T FFLR T o
o] exolAel Wale BAs] UF APe VAR AN R AE wle} go] 20,
B0TAME 437 Er2 $5Hd dse dolix %o Wy Hz HeHe gax oo
Aol mlEs B 2717} BRE QD

=~
—mir>J

2 Weeks 3 Weeks 4 Weeks

(a) 3t -20C
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Standard 1 Weeks 3 Weeks

(b) sk -30C
2 Weeks

(c) W3kd 40T

Fig 146. W34 A8 & 7%

i
o

Table 51. W33 A1d ¥ 57, A= ¥H3ts

Rate of Change (%) Rate of Change (%) Rate of Change (%)
Time Time Time
(Weeks) Thickness L T (Weeks) Thickness L T (Weeks) Thickness L T
(mm) (om) | (mm) (iom) (mm) | (mm) (iom) (o) | (mm)
1 -0.02 0.00 | 0.00 1 -0.02 0.00 | 0.00 1 -0.12 -0.01 | 0.00
2 -0.02 0.00 | -0.01 2 -0.03 -0.01 | 0.00 2 -0.24 -0.01 | 0.00
3 -0.02 0.01 | -0.01 3 0.12 -0.01 | -0.01 3 -0.24 -0.01 | 0.00
4 -0.03 0.01 | 0.00 4 -0.20 0.00 | -0.01 4 -0.34 -0.02 | -0.01
Ave. -0.02 0.01 | -0.01 Ave. -0.09 -0.01 | -0.01 Ave. -0.24 -0.01 | 0.00
(@) WEA 20C (b) e 80T (© Wy 40
Table 512 W3 Ald § FA Asrsteolth FAFZE 222 B AIGAT wet
A dzte vlushA #Z2EY A 7S] etz dast Az 3l s u
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(=h W3d A4

st sts

Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks
6.5 mm 6.7 mm 6.8 mm
(a) 3t -20C
Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks
6.4 mm 6.9 mm 7.4 mm
(b) y3kA -30C
Standard 1 Weeks 2 Weeks 3 Weeks 4 Weeks
7.4 mm 8.7 mm

(c) W3kd 40T

Fig 147. Wghd A F stsrsts

Fig 147 y3hgd A

o

o] exzdd We AURES SEwslee 2 Aot 20T,

30T, 40T A BE sl ztEko] 10m oW E AEx} 7] wtEsie 3202 HriE At
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—m— Cokd-resistance Test, -20°C
—&— Cokd-resistance Test, -38°C
A— Cobd-resistance Test, -#8°C

E‘Il—l
HPS
.
: | '__=_=___.,_.=_=—_—|=-““——" =
5 =
’ Snnlllnl 1 'Ieek 2 'Ied( SIIeet l'luk
Tane:
Fig 148. W3td A@ = stewst A
@) NErolZA A Y
7hH WEArelZA4 A8 35t 2 A5 T4 Wss
Rate of Change (%)
110 T F Cycle Thickness L T
§ mo-mm“\/ Tl u”h (um) (um) (um)
: { I 1 0.02 0.00 0.00
' 10 -0.06 0.00 0.00
20 -0.10 0.00 0.00
"“':g‘g’ggig 30 0.22 0.00 0.00
I Ave. -0.10 0.00 0.00
Wavenumber(cm-1)
Fig 149. W EAlo|Z Aol A9l 38t e|s) 2 A4+ F7 Hahs
Fig 149= Trunk Mat. FF9] HEAtelZ A8 F JFPEHEN 2 A5 2 77 HIES
A3t Ayo|t). T Wale Alo|ZFEIYd uhel FA7F &F FASte FES Ho|Xgk H
Aoz 019 ZIE HYn A9 WHIle ge FJHE Hold, 3EAAHEN Ao

OH 159 2% 37} sloe st g 3e2 B
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oh WaAtelZ A F Ewws

Standard

30 Cycle
!

Fig 150. 1 &Alol2 A9 %
(@) WdAelZ A F Fuse
Standard 1 Cycle 10 Cycle

.

30 Cycle

L]

6.5 mn

7.1 mm

8.7 mm

Fig 151 W gAlolE Z=A(110°C/40°C/90%)e] A7t w2 sEwHst&

Fig 151. Aol & Al & sts¥ishs

30cycle A|@ Foll= 10m oWl stF HM3}s2S YT

—u— Hest-resistance Cycle Test

Eu-
§
E . .-‘_'_'_'____'_'_..——""-—F"‘
7 - /_._'—-"""/-HJ
o [ ]
5 -
. T T T T T
Standard 1Cyele 18 Cyde 20 Cpele 38 Cyde
Time: (Cyele}

Fig 152. W EALelE A F sledstes B
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Rate of Change (%)

Cycle Thickness L T

(m) (tm) (m)

g 1 -0.35 0.01 0.01
5 10 -0.25 0.02 -0.01
: 20 -0.19 0.03 -0.06
" 30 018 0.01 -0.03
60 0.03 0.01 0.03

90 0.15 0.03 0.00

120 0.19 0.00 0.03

150 0.23 0.04 0.00

180 0.33 0.02 0.07

Ave 0.00 0.02 0.00

ZEHEA 2 X5, 7 wskE

20

30 Cycle

Cycle
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(th €34A49 F stsists
Standard 1 Cycle 10 Cycle 20 Cycle 30 Cycle
6.4 mm 6.6 mm 7.0 mm 7.5 1mm 8.1 mm
60 Cycle 90 Cycle 120 Cycle 150 Cycle 180 Cycle

8.9 mm

Fig 155& Q%7

Al

A% 10mol el sl=

Fig 155. =24~

il

Z7e) WE(110C/-40TC) 55
Halg 2 AFAF 7] 9=

2 ¥

- s o ok
~N ] - w
1 1 1 L

-
-
L

— 8 — Thermal Shock Test

E‘ll—
_.E= s I—'—"'-"'_'_'_F._'_'_.
= e
E s - /'/
7 F.__/I/-..-l.
Time [Cyde)
Fig 156. @F A Aol W& st5Hsl 3o
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B) W34 A@ ¥ HCHO ¥=F % 1ZOD FAZ =

—m— Cold-resistant Test, -20°C —&— Cold resistance Test, -20°C]|
—e— Cold-resistant Test, -30°C —e— Cold resistance Test, -30°C]|
Cold-resistant Test, 40°C _ 14 Cold resistance Test, -40°C|
0.8+ E
§ 134
[ o —
064 124 - e
g_ <
2 T 14
° H
k-]
5 04 &
E- = 104
£
»
B 0
0.2 3
o
-
E 84
00 T T T T 7 T T T
0 1 2 3 4 0 1 2 3
Time (Weeks) Sample (ea)

b
i)
fr
:
i
L
hul
AW
H
e
of
o
oyl o
k1

7 N
— 5~ Heat-resistant Cycle Test, 90%, -20°C, 110°C —®— Heat resistance Cycle Test, 1 Cycle
—®— Heat resistance Cycle Test, 10 Cycle
14+ Heat resistance Cycle Test, 20 Cycle
08 B —V— Heat resistance Cycle Test, 30 Cycle
.0 - o
§ 134
\
0.6 12+ — .
g £ —
e £ 114 e
° — :
O 044 T °
Q 04 y 10
£
2]
F 9 y—V v
0.2+ 3
©
-
E 84
00 ‘a T T T T T 7 T T T
0 1 10 15 20 25 30 0 1 2 3
Time (Cycle) Sample (ea)

Fig 160. ] @A}o] 2 4(110°C/40°C/90%) A1 & HCHO #&% 2 FI7= A8 A}
Fig 160-2 ALl ARZAT A7 Al7h])
7 P

u}
otk AP F AR o] ZojRdel] mat
EFHS dare BEE YeRH, 1ZOD $AH =
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—m— Thermal Shock Test, (-20°C, 110°C) —®— Thermal Shock Test, 1 Cycle
—e— Thermal Shock Test, 10 Cycle
~—A— Thermal Shock Test, 20 Cycle
14 —V— Thermal Shock Test, 30 Cycle
Thermal Shock Test, 60 Cycle
—<— Thermal Shock Test, 90 Cycle
Thermal Shock Test, 120 Cycle

cm/cm)

134 —@— Thermal Shock Test, 150 Cycle
0.6 —%— Thermal Shock Test, 180 Cycle
£ _
Q.
g = £ 12- vig\
o “a
5 AN K <« —9
Q 04 5 44—
~
—_— 5 11+ e G—
u\ *
0.2 — B
— 8 104
. g
0.0 V/// T T T T T T T T T 9 T T T
)] 1 20 40 80 100 120 140 160 180 )] 1 2 3
Time (Cycle) Sample (ea)

Fig 161. 9% 2(110T/40C) A1¥ & HCHO w== 2 wgd7 s A3 2y

o] LhERsT:
o A48 (AT Q)

Rice Husk 27 B3 & Trunk Mat. FEFo] HIEWT = A77LFA WE-SEH o dAfol
et} H=Aod gt d5s U7 JdAde dAES A6y sty AHE geAgErE
0|83} Test 7L AL, 60, 80, 100TCN A AFA DL A ATt A@FE = gt
(SFM-10)E o] &3} th(Fig 162).
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120
Room Temperature e - ] 60 Tom==
100 Fee 100
a0 | ,-": 20 -
s e
g &0 - .'.\' g 60 -
& S 255 & e, 4 %
a0 | ,r"r N 10 i .
vt BT o
- g
20 B - 20 o 2
. ST
st ; ; : : ‘ of . ; . : j
o 2 4 B ] 10 1z o 2 4 5] 2 10 12
Strain Strain
Strength Elongation T—Modulus Strength Elongation T—Modulus
AVE 257.6 8.4 2,781 AVE. 179.9 9.3 1,762
120 1z0
180T s8®E== { 1007C ames=
100 100
20 o g0
§ o 4 ;'. \""v:. * g &0 -|
Z Pl e e & 0 e MR T Teg
40 e o . au | et ) =
..: o "
+
20 [P 204
v
awas e g
0 .” T T T T T 2 0= T T
[ 2 4 5 8 10 1z 0 8 10 12
Strain Strain
Strength Elongation T—HModulus Strength Elongation T—Modulus
AVE 151.2 11.0 1,542 AVE 121.1 10.5 1,064

Fig 163. 270l o}

i

= ot <l
o/ A=~ 2 < 0, A= < 0, A= IT- a7
70%<, 80CY wl, 60% =, 100CY wf, 50% FFoz2 HI7IHEHoH dH7FF A
0 =230 T3 = O >~ o o
AAE EAS Btk £33 U4 YA AT & o, ¢ WFAATS 7HRS
- o~ o
g = ok
120 120 =
{1 Room Temperature 1 601C e8%== x
100 100 3
..t"-.“’
a0 A a0
L~
L~ .
g 50 .2 5 g 50 -] PRt
g e b S
o LTS
ao = - a0 | v at’s
- it e
- LA
zo ] - = zo it
4 Lo
- »™ s 4
o T T T T T
i : i : : W » s I : 1 : p !
Strain Strain
Strength Elongation T—Modulus Strength Elongation T—Modulus
AVE 206.1 7.5 2,582 AVE. 140.4 8.6 1,434
1z 1z0
| 80T sex o= {1100T 44anns
100 4 100 4
80 o g0
g &0 -] g &0 -]
7 P o i ” a0 N
a0 | e b '_:t S Fry
ra X S
AT e e
"—'.'L o T —-- T T T T T
g : I : ; s P : : : 10 k.
Strain Strain
Strength Elongation T—Modulus Strength Elongation T—Modulus
AVE, 117.2 8.0 1,361 AVE 91.3 9.4 1,057

Fig 164. 70| w2
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Fig 1645 2=F o w2 TWeF d7t4ls ZAdoelth Luteky) rmlzyiAz2 2=F Ao wet
Qlgo] 60CY W oF 70%53, 80T o), 60% 4= 100CY f, 50% FFo = PFriEo
UA T BEF] mE IAGR= T3 ST

3. 48

Rice Husk B7} B3] AL E3F Trunk Mat. 5Z9] A
100°C, 110°C)A 3, HEH20C, -30C, 40C)AH, U
110°C/-40C), HLEAFo] Z(30cycle, 110C/-40T/90%)2 A @3t FA
HEAM THEMe

HY el ol A lﬂfﬂrﬁ/‘lﬁg WEO0TC,
£(70%, 80%, 90%) , DZ7A(180 cydle,
L Zl—’Ftﬂﬁ‘rarﬁr s}shat
A, FHEEA S AAStY AEAF Trunk Mat. F-F0 =2 9] HHL*J%% gl stk 1 21}
yg, dsh g, €454, g teld A1d & 5 2 X5eustge] ¥sles vusda &
Aests wulstgioh 28y sehd AR A 1650em’ ~ 1750cm™ 9] C=0 1F] z*
23} 3200cm™~3400cm™¢] -OH Z2F¢] ExF £F Z7p7h 245 £33, WaE x4
W2 eSS 43 23 a2 140CoAA AFA 71Z10mel W) B o) 5F5H ek
2BEHJo Y 7EF 2= AEAF 7IEd Fole 2oz duEHglen, HCHOWEH-2
EzﬂJﬂr A @AIZE whe) HAEE AEE UEen 1Z0D FALYEE A7t whah Ha
O Are vug FEoE YAz BmE JES % 2%
NAA EAFTo] dRHE wel ¥=9 Trunk Mat. B
S Table 5137} Zo] Rice Husk H7}E-3
Aol HF v g r)FLS A Partide Size= 198um, 2 7HH]-82 50PHR, Coupling Agent 5PHR,
EPDM 10PHR 4Fs}A] A, &4 5 g &3 A4 widriEs GEsgn MEE3I Rt

=
FAlol BEEHL

=

9

Felsts 23 GRS T3 A=EAFY EAHS MAdst T F
FEAE NEstAth
Table 52. HF N&EAl &S 7|2 B4 23
1AdE A5 2219 A
Al 71% (Kgf/em’?) ' 24 ' 24
(Kgf/cm’) (Kgf/cm®)
HlF
1.10+0.2 112 112
(Specific Gravity)
S AR
] ] L: 2007, T: 150 1 L: 220 , T: 152 L: 300 , T: 200
(Aolgsg, Fa)
ERAE
) ] L: 4307, T: 330 1 L: 461 , T: 330 L: 650 , T: 500
(Aolgsg, Fa)
=S
' | L: 30,0007, T: 21,000 1 L: 31,000 T: 22,000 L: 40,000 T: 30,000
(Ao, FAND
Viact 13}5 158C 1 161°C 164°C
DI AL 15 Kgf/cm® 21 Kgf/cm® 26.5 Kgf/cm®
4ok A A 01 0.1 0.1
T(j;b © 1A F yad | 02 0.2 0.1
" g 03] 0.2 0.1
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b eEzds YL 5 Trunk Mat. 434 %7}
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& Table 537 o] Y& HFsL glrk

Table 53. =&~ 7}z A3

3 =3
Az 7 o7}e] 7+
AR Aol ¢, A 1 E FF AokeFol Hom Aske]
A% A= =39 AZ7|te] 4
AR BFA HZol 5 2 Zy 2o F7} UE
7}# ¥ Scrap AE-§ A AP gl F

(2) %4t Trunk Mat. Radius, Forming Deepth <l

Rice Husk/PP B34S
Forming Deepth &2 Hw

= shoby ok

3% Trunk Mat. F-F70LS 98t 7|& HF¢| Forming angle,
5 237} Radius g2 15R~5R $F0]92™ Deepths 5m FFL
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: RICE BOARED
EE

: "PET

1TEM2
1TEML

[RR SEAT ASSY)

(TRIM ASSY-PARTITION)

[TRIM AS5Y-RR TRANSWERSE !

MAT ASSY-LUGGAGE COVER'G

STRAP-LUGG BOARD

Fig 165. Trunk Mat.
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Fig 167. %48 Trunk Mat. o] A&

- 148 -



ajd

& 9] Clearance
ettt E3 =
st 4 BAsY . A7

2.245

2.346

2.361

2.347
-

2.38

2.375

2.467

2.203

2.205

2.47

o
[+ [=r]
{7=] @w

1.985

2.093

2.215

FRT

2.347

2.374

2.794

2.383

2.128

2.366

2.155

2.221

2.171

Fig 169. Trunk Mat. §-&<]
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