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Utilization of Pulp Fibers for Developing Expanded Shock—Absrobing Materials
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1. A &

AARZ FART Qo] Fohded uwEt #FAIH FAE dodE
EPS(Expanded Polystyrene, ¥ AE2E) 59 ¥XAAZ4LAE ALE3t=d 47
ZeH 1 gtk ol nEA FAY & FAoz FHY YFAF v E] g
APz A AME F HIHE EZAFTAC AA BHAME A EHHA FS
olyz} A7z (incineration) Al =ef s H]%JJr 7 ko] Al (Dioxin) §9 #3817}
2% 23, W3 (andfii) A e @AY ¥F, EXLES A¥ss 2AFE ¢
3 Qich T3 AEgLE 2 Aok FHojd 17@’310‘ Ho] Qo AN Fo] HoiE
Bk olyzt AEEL V] HANE B2 VleYo] QTFHE §Y A%kl wEH

AFNME TR FX9 olgg YAls A¥Eo] e 5“5/}73 f4E8q HxZ
g olgdte BALgFAAE AZY F A VIS MUY FLEA L
= I8A HA(0CC), AEA #HA (ONP) P #HAAE o] && TMP7} AHEE A
3, AR ZAE YR AE(wheat starch) S AFgsloh =3, HX MHo H3F

FAE A% 42718 A L AR 180-200T XM Tdd F49 HA &
AE Az} B {9 BARE YFH2E o]FoATd AE 2EZF] I
E3I e T SFA ARE A7 FE A84Y HZ AFAR GAT2EN ¥

7] &FA AL QA 3 FFE A AT F Qe AgH AT



2. A= 3 Wy

2.1 INA=

FUoA] 439 OCC (Old Corrugated Container)$ ONP(Old Newspaper)&
AHEEE T HAAE AU YA ) gedolA AHE 270l 156 cm Wwt
o) ALY+ (Pinus rigida, Pinus densiflora) & AH&-3t3th

2.2 OCC, ONP A 9 TMP Az

OCC, ONP9 #x3E & AA 7]F 25-30 g& Wonder Blender (WB-08,
Sanplatec corp., Japan)E ©] &3}l 2500 rpm& £EZ 20&%37 A= Ay 3§
A BYo=2 AzHJY. TMP(Thermo mechnical Pulp)l‘\: Z)730] 15 cm v|%e] &
BAAE ojg3te] o 25%x2.5%X10 mm A7IE XWE F tolAH2E M 120-14
0T, 3-4 kg/cm’E 1A1Z 48 F 42023 gdolvg ol &d 524 4 #%4
o2 AxXHAT

2.3. A3

%ﬁﬁ} g AFY BAsE e Addstn dIAAAFAS FEAATA TS
AFAelA A AFE SF2aFE FAVE AT AT WY 2=
T 3EE 45N, €8 9 4ERY &5F 100-200CE A7 dAYsq ¢E §5
€ 30 kg/hrZ ZA3GY dEHs AA A FAL HolDie) s Fdel w

4y 9 go]zTy 507 oy Aol HFIEE 3o =, FAdxAYg ¢gE %
BA Asg FAANINI] A8 QFAES BF BERAZ AMEENY Fd 24 Y
g #3AL 98 FARRAEE A (JSM-6400, JEOL) S o] £33t}

2.4. ¥ Af9 44 #4

B dsd o BA HAFY EFy AHALS BEHI] Y43 X-ray
diffractometer (Bruker, GADDS)& At&3te] 23 EE £4 332, Thermal
Analyser (Labsys/ DSC141, France) & o] &3] &3 H4AE& #4330 #d d=
g 9F 949 N1 F 9EEY %*é% %7387 Aol 4 “"517](TA—XT21,
Stable Micro Systems)E& AHg-8to] 4ZZE (kef) & @A AT kPa) & o,



3. 4% g 1@

3.1 OCCONP 4+ 4 TMP

Fig. 12 34 84 A3 ez Azxd OCCONP Af% £4 34 #yog Azd
TMPE uergich 74 s ez Aze OCCONP Afola Bxo] 71AFY
vhAEe dAgozy A = PR3t e 2E FAEGT Table 1614
B5ol A7 F4 4 Wy g AfFe] WEt de AE A ole
o] @4 FFE& AHAM 2= HHE AR &2 ARG 09 J1AFHQ A
oz HX HR{E AZE F e dAYE AHEse Aol BE £83Fd YHeR
Als €},

(a) ONP (b) OCC (c) TMP
Fig. 1. Fibers of OCC(a), ONP(b) and TMP(c) (Dry—disintegration).

Table 1. Length—weighted mean fiber length of ONP and OCC

(49 mm)
Wastepaper types Wet—disintegration Dry—disintegration
ONP 0.94 0.94
0CC 1 1.08
TMP 1.56 1.41

3.2 @54 JAsI] AZ
BALFAANE MEe7] AMA Az G54 Bd37]E Fig. 2¢] JEhIA &
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dsrie Hde %“ MfE THstE I8 (feeding), W P9 25 3 2FF
9 FJAFE 24T F Y= AEE A (control box), Bd dx7}l Tt W4
71 238 ¢ e tolDie) s} BAE &%
A -‘?’*(cutter)i :r"*éﬁ}%i‘:]'

Fig. 2. Single—axis expander.

3.3 Ba43TLAY I3 54

Fig. 32 OCC A& ol&std Azxd FASFTLAE Uit BASF2A9
@S A9 do](Die) B g3 L £ F UYL, @ e HY
o7 FAAZMY 715S dF FAANE F A& R2=2 AS€Y Fig. 4= TMP
of WrtF A& FMFE 2 4E8 FALAE JeEiich

(a) Little expansion (b) Expanded material (c) Expanded material

Fig. 3. Effect of die shapes on expanded product (OCC).



Fig. 4. Effect of the additive rate of expanding agent on expanded
product (TMP).

SEM #93% A& Fig. 59 Jehigich
Fig. 5914 BXo] 20 %9 W75 AFo] FAste aAe Ui T3S AN
o2 AAHQ BAgo|l FAHAW A LAR] HutFol 40 BE F/HE Al
B 24 dFoM His UiF AR 2o B2 o2 BAdge] A3 Hax
ste] BA 2AZH 7ol ¥ Aoz Asd

Fig. 49| 28 3d 249
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(a) Wheat starch 20 % (b) Wheat starch 30 % (c) Wheat starch 40 %

Fig. 5. SEM photograph of expanded products.

3.4 PALFTLA9 E4
3.4.1 A3tz £4

A A% g Hfo XRD £42#E Table 20 Yehhinh 2 AFo] w2}
AHgE 92 22 48 F/7F Aold] il AdEAsRE A 2= A7
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ol weh @2 Zolg YEhZ ok AT 92 HfoAe Bde Foto] dER
2o AR5 o AP RAe & F Aok o= AAY AL§ A7t WopdsrF
Ag2er JFo A7 JAqH] Y9 BAFE Sl 7dste Aoz e
A W7 wZel Hd A wbEe] 7 HA AFH dEzes HFY AYIRE ot
o AT Bdo] Y& A2 AR EU Fig. 7elA B nis} Zo] B d5dz o
3l S40l e o424 ekt ole 7t d8E2 A8 4 £F ¢ "3
Hol webM gz A A=t s 23de gulstes Aol

Table 2. Variation of relative crystallinity by the expansion

Wastepaper gra dé Crystallinity Crystallinity'
(Before expansion) (After expansion)
ONP 0.73 076
0CC 0.66 0.73
™P 0.55 0.58

Fig. 72 W% A& H71el o FA&E Jehigln FAE2 324 19 94
e A

Expanding Efficiency(%) = 4E FAE A4 (m) %100

EEEEIC) [Eq. 1]
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Fig. 6. Thermal analysis of expanded Fig. 7. Strength properties of
products. expanded products by Edible

starch addition.

Fig.7e14 RXEo] WU7tg & Hstgo]l F/18FE A g0l Histy, tol
(Die)e] S 9% BlYuR HolX EQloz 4E AP Ffdd HALo| o F
AHE Aoz Yeidt ol Wi AR Mgl FESE AdHs Urke A
o 35d $HE FUdAA Bdgo AAHUD, dolo Fert 48 grg I
o|Z ElYE AHEE Ao AEFEY YR FFE AHANA LR BAE] F
7Hst Ao Bt

4.4 &

Aggol 7158 J1FA 989 0CC, ONP AH % TMPS BARZAQ UHNF
o] ol48 HAAZAA A 71 S MRt HAY HAANE L3 A7)
71 & A FAFL F2 Mg viEA sid Rl g 7 okt el
)X FFo] R7] wEe a&AQA YR AR W4 AdHCRE AxE
3 AF9 A= AT wet AHSE X 2 459 FHIL Aol Wi
o 425t E XRDs} A& 54 B4 2% 22 AR FF/ ot 22 A
o] e BAS S A2z e AR © AYPD RS & F AU
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