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Developing Environment-Friendly Shock-Absorbing
Materials by Pulping of Wastewood
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BT - ATAWIIE AA 2 Asgon, F48 HAFA WIS et Mo
&40l Ma3y e A7) AY 331y (thermomechanical pulping)g ©]-&3tdth =& ¢
TaA AZE AT BZAZN Fol24 A¥(cationic starch)e AR ZEA L ¥w
Abo] ZA(surface-sizing agent)Z o] 23Hth #E 1A AzE HAY QZT - AFP
U471 o183} ANF(1~780mmHg)NH HH AGAo2RE Hgo L A
F 80-180T =9 9%z AF $EL ¢ AANA UL 4o gZaAs
AzsRG. AF3EF P 088 gF2A9 BHNS ZAd7) it wyx
(brightness), 212.7]¥ % (apparent density), 3% 7% % (compressive strength), B4
(Elastic modulus), 282 FZ & (porosity)2 =AYt ATAY H4L =3 A3
A EF2A7 FEYE SFASE 20 APAd U APE WY wx
ZEHEE 59 43249 dAE 5 AFFRAIE ZHAM oS 588 7
<ol Al oA,

X
¢

E
m

2. 45 2 ¥y

21 FANA=
2 439 A A52E FAdsz 9AH e gGeddA AFS AA] 15
cm "ol AHQSF(Pinus rigida, Pinus densiflora), & VS5(Fagus multinervis,

Quercus acutissima, Quercus variabilis) & °]-&3t4r}.

22 34 Hx3

HAANE Bx357] Astd o 25x25x10 mm 2712 AP g F chol A 2E (Y
A1B)NA 120-140C, 3-4 ke/em?= 287 ADE F A2 2 oho] v (single-disk
refiner, tHA71)olA] 223t 833t 71718 Z(Thermo- mechanical Pulp, TMP)&
AzsAt. AdAe] A4 Yo FEol g2 Aie Fgo) 2 4P F7) 9E
o dfrel A+xst o 650-700 mL CSF S=% sS4t & 489 "usge 4
ol £4& Az Aste] 4 A¥st] BT H4E ANsE drAEEZEy
(thermomechanical pulping)2 ©]&3}%lt}. ‘

TMP EZo] qj@ #9 Mz A% E4S vla E43uch #3234 TMPY E4
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2L 83 2 ZBAY F8E Ha3E7] Hdtd FAFIEFENaOH)F Fadshea
(H:09)2E o] &3ttt =g, A2 AEE 5ol £AA H1 Y& JMDFe 223
Tl SFAAE Ax F AP, ¢FETF 5 v 4 stdch dAMDFe EZ3
£ Wonder Blender (WB-08, Sanplatec corp., Japan)& ©]&3td 2500 rpme| &k
2023 A2t A4 MY WU ol &3

23. 39989 4% - 3494719 A
AHE olfsld 422 AE A=y 4 FAFE EF - AFAYE
Z-ABAWNS QFL 50-20TAHA) A, AFRAINE 75

A 4 a
kW 822 1719(760 mmHg)9] JF 7ol 7}‘—“~8}Ei A 2 AZEAY IF
A4S Fole Hx JHgHoz R e EE AAT F 80-180C &x9 EFo=

ol

X
= [
Ai FEE TE AANA e FF $F2A4E AR =23, T4 3
o]
&

AR A A AFaA FF WP S HaEr] Astd Fol2A A E(Cationic
starch, Samyang Genex Corp.)% 1% &3sldd 4ZFA A9 EAL Aol A
o FEAbeld AE F By AR wgE SAE Hee 4 E47(TA-XTI,
Stable Micro Systems)& A48t &7 =(kgf), AT KPa)E SH 33T

25. fFAA 9 BEAHAEA

SFaAe] dig B85 HAE FAHH7] st B BAVN(TA-XT2, Stable
Micro Systems)E AH&3td A&7 =(kegf), dAATKkPa)E 53 dtFon, FMEEs
o} = TechnidyneAl2] Brighterimeter Micro S-5/BOCE o] &sldtl. ®£3 o ¥ 2ER
F7e] AAAQ] Y5 E v usy] 918 ZHU] U (apparent density)E &3t
BR7] & Carl Zeiss VisionAHEY)9] AxioVision(Ver44.)& AH§3dted 434
o] HAS FA3YR, vUojPH2g o8t HFE FAE 7T F LA AA
(volume)& T3, A9 AFE AMA R Yol ZHI/IUEE AU 4F
29 FFEL Zvl(embedding)E Ed oF 20 mm FA9 #A BHS UE F 1%

F{E
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Fig. 1. Effect of surface sizing and
starch addition on elastic modulus of
TMP cushion.
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Fig. 1. Effect of surface sizing and
starch addition on apparent density of
TMP cushion.
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(a) Surface sizing (Before) (b) Surface sizing (after)

Fig. 3. Microphotography of a surface of a TMP cushion before and after
surface sizing.

>
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Fig. 5% %ol&4d dES H7/1yd) we 2x ~gzFst TMP, BTMP %2 #
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2 A2 AZ2AE AYHA HIAAE Bzt AzHAR &
FAhA] dZAS ol 22X 2¥2ERY 2L #2 YehlArh Fig. 6& ¥olL4
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zgete] Az AFAA EF LHEERG
Yxg BRTh o 43249 FTF FE A XY ERvE Aes 2

oz A% F7F 2908 249 el UL Ao #HdHAU)

- 295 -



150 ——————— T ™ T
—— BTMP
—— TMP
—o— MDF
E 1209 --#--Styrofoam 1
5 b
3 3 3
2 ot ¢ i
2 1
g
P 600} o
=
i i
N M/-
o . 1 L

10 20 38
Addition ratio of cationic starch on OD fibers (%)
Fig. 5. Elastic modulus of shock
-absorbing materials by cationic
starch addition.
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Fig. 7. Brightness of shock-absorbing

materials by cationic starch addition.
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