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Abstract

Nonwoven fabrics have been widely used in various fields that include household, industrial, agricultural,
medical goods, especially in the automobile industry. In this study, eco-friendly fiber materials were
developed and investigated as a substitute material for polyester fibers in nonwovens. To make plant fiber
bundles, stems of Indian mallow (IM), and Kuzu vine (KV) were retted; in addition, the non-cellulose
component was partially removed. Plant fiber bundles and polyester fibers (P) were blended and needle-
punched to produce nonwovens. Five kinds of nonwovens were manufactured: P100 (Polyester 100%),
IM10 (IM 10% and Polyester 90%), IM20 (IM 20% and Polyester 80%), KV10 (KV 10% and Polyester
90%), and KV20 (KV 20% and Polyester 80%). The color values, surface appearance, tensile strength,
elongation, tear strength, abrasion strength, flexstiffness, moisture regain, water or oil absorbency, and
static electricity of manufactured nonwovens are investigated, As the blended ratios of IM or KV
increased, the brightness of nonwovens decreased compared to that of polyester 100%. Tensile strength,
tear strength, abrasion strength, and flexstiffness of IM10 as well as KV10 were higher than those of
P100, IM20, and KV20, resulting from the influence of the structure and properties of nonwoven fibers.
Moisture regain and water or oil absorbency increased, while static electricity decreased in proportion to
the amount of plant fibers. IM or KV and polyester blended nonwovens showed improved properties over
P100 that could be substituted for P100 as a novel material for textiles.
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A4 AREs gvh 2, o, g9A, S$F, AYE, 7
dYg=nl, ofAA, &, 83 5 F43] BrhEtds,
2002; 5733 2], 2004; Tuo et al., 1995). Z&1}, B,
ot o, & Fo Y8E /MY BEES PAMS
2 QAR g vt MRE] YEAE
ZARHE JE ofHAL F F AEAR AREL
g ol AHARE o)A ¥ U} o] HRE
HAEZ 0~ Fhako] 40% AEE T Ao 9
ANEZ AL E o= A2 WS g Ed 9,
2008; o1& A} 9] 2006). LHEE £4A4) 7 F Je=
2 AAAAL HEY HFE oF o199 &=
2 38] BEME IR ke mEo] Basitt. Hof
= FAL Folde| A B XA (ST
9], 2004), 573 BAARY 2AFA, A E F 4
A& AFE S8 Fuiske 977 A o)
A27NA 299 A/74s B4R 89 BAAY F-
AX 59 A8 Mdies diEEL fI4u 84
A7t 7 29 gov Hr18 b #70 L89S
dosuzg olFe] Hr|v AEEEA e AEFoR
& Aol FHI hehelST 9, 2004). FE4R771 7
2 A 60 ¥ol Adt Ag, F44F9 H3E Fol
ol AT F U AN Ao 2A] A 4
a7t thA] #Alel gigel Hith E3) 4%
£ & dEo] Eold AER AR BopllAe
Sape} A4 B oyl H7)o) B v & BHE
o)A el et AEs| 7t 7hedt J1FHA vie)
2 EFASC dis] 385 eE At S A
23 Jo} AFAare] A, AR Wi Fgot
ARAY & FHO®E Hole FEE HEslo 7},
7, 28| JE RS, JEH, H7, siEE, Ao
E 5o Afvt £Ax, viele B 89 &
Utk olddl 2Y £ = AFES el A FE3|
ofF 3hH ArinE AN F4/%e] 7FaA, e
Y 2748 Ad Afger 3 AELF7T Fdst
ot 73 o} @AM ENAFEEA Bl A
Yz 3 2 E71AR AN, v, obubl, 4l
A 2 Y HAF A, S5F 5 Aoz 4
B e Eole A7 A8 H 2 I th(Zhang, 1994).
T AN AR dig A2 SR &E
oJHA] Ajuie] B0, WHEEFHY To= NEA ¢
I e EVERA AVZE gFAARY o
£ 7t tig 98 B #8394 9, 2003)
AGZ H3E F2A £ X U852 AREslo 2

t rle 1|

N4y g K

44 A= A= stslchelEAt 9 2007; Tao
et al., 1995). WiE P 21(2008) oA, 3, &, 2+
7t AN, S 5 B AFE d9ste] 6
3} 7heAdoll sl A rgkon oA A, ot 4lA
U 5L ojgsle FEXE ARl EAHL AR
AF(e)EA} 9, 2008) Fo] Ut

B dtolMe AR 4td e o8 WA T 4
Folo} 87 31370z AT F Y MRS FH
E2ANEE BEE2 §gon o g 8 4
oA YEE 44 d& oM 457} 2 o
AR & o] &3 ) AN AL} o] AN FE E
Z Yt A5E Ao 48 A5 thaeA 1)
AEZOAE BEHOZ Arste] L=dT FA%
A2 Ax3AT. AAALF HHdHe 29
2H 2 BE Afo} sty Us #3 RHEE A
Z3g o FAxe 548 vm HESIHT

I & |

28] Afek FelozEze £ FRR &
A& A7) 98t oA F(Indian Melow: IM)¢}
Z(Kuzu Vine: KVyd#5 945 34, oAAL 29
AdEY, 282 484 Aae ZaldiuEg
EAE Az 8]gd w2 HEA 8o Zgol i
2 R x| BEA g A& Yot

L O™ #2t Hedwel &MF 2t e

AAAE FF3aelsihe ol FR &)
°F 1.5m, ¥ Ao 10~15cmo|™ FFA U &4
A gx2 Adhdo B d722 98 oA As
Z83 A7z QoA 599 vEsle] zulstde
o 8ol AE 27] Ao AFHHAT J2 BulE F
o] gFAHER F7]0 2ot HMe wzl Yol
Row okt AFH ATt WHelet P AAS o
A7t Fo E7i25E AWRE st ¢y
B 7904 8¥7EA] 25~30°CellA 154 AL Eo
A5t FAlshE EYE S sl o dde] 54
2% B £aE MRSt Ah thae Ik

o o2

2. oM 2t w7 CHiel 22

Aol L& ofAA s} HHfrE BdER 27}
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AgH A A HE FHoln oS AAdstst ) SAZo| FHM =Y
7] 9319 0.5% YRS S ojE g 85°CE FAZ FHe] A8 3-S5 A (Color Techno System

24N 7} JA3 golgle HEL AASIAY. o8
Al 0.7%9) olgAAIEF O R 0% A3l 7
adg FE AAGEeH, dSeEe FuAER
228 AANZ A AJAAYL HHFE 10cm A
T2 AE F 1% FASEF £l 1057 A
g3t o714 dolx Afo Aol #7118 54
34t
b A28 EoaEE Hie AF &7 2
denier, 4°]= ¢F S0mm¢! FHHE HAH{E ARSI
At
3. A2 Mot Z2|0AHZ BY £X T M
AAAMM) Eo 282, F(KV) Z o2
29 &% v&g FA &2 77 0:100, 10:90,
20:802.2 E¢3td UE 94 FAX BAAA A 9
Zato] S9F FA 120£5gm’e] ZACR A28
T}, <Table 1>°] ERH ule} 7ol P1OOP 100%),
IM10(IM 10% and P 90%), IM20(IM 20% and P
80%), KV1O(KV 10% and P 90%) and KV20(KV

20% and P 80%) 5579 ¥ X & £V

18555, Japan)E ©]&-3A SA UM L, a, b 3+
AE & 4Uth. ABE BEFWdae] AR} grot).,

2) B E

FAEo ¥He] YA EAS B 93 SEM
(Scanning Electron Microscope: HITACHI S-2500C)
S o) &3led 5ou] 9] wWigE HAXE 29 FHS F
g8t HFEAT)

3= 54

QAT AEE 2x14cme) A BE FH|E H o
A 7] (Testometer M350-500 AX, England)& ©]4&
ate] KS K 05200 et 2385 th QG4 EE KS
K 05359 F3td FE™ (Pendulum)F 22 Z4 3%
. PRAEE MRZEAF7]E o|&3ste KS K
05400 F3l FAsIATE FAEE KS K 05399
wel AL (Cantileve 2.2 &F3HT. US
X FA T 13 W) o
Aedl, BA Wk JFFE we AGAE, ALGAE,
7yAEE Zo|u8k(machine direction)®F Z-8F(cross
directiony& 7t7 &3t

4. M 24 daet EL|0AHE M7 EY #AE 4) T2 54
o 54 &3 FEELE KS K 02219 £3to] 282 WA 2(Oven
balence)§ 0.2 B2 X o] RESFH LS ST X
AEH 4R YIRS B RIES A2 FAEIN 10 BAR AR FAR W F AR
o g e 2 ¥ 54 WalE ] A8 £ 105°C SBAAN N A% F FAE ZAs
%y 24, B B4, £¥ 54 5& 2499 Az A el BAY Holg A2 Fo) FAZ Y
H9¥H SHOSE 43 RUE BIAAL B2 URER JIAAT.
A} ERoRE AAAE, AR, JIERE, WEAE, T8 AA AER] & ke 422 25em
FAE 58 FQsAnh T B4 FEE, 4 x25cm—4 ANEE FHlste] vlol A (Birack)8 & &
2 F44, A 5 23sar 3] BAIB ol Q8 108 B AR BE
Table 1. Characteristics of plant fibers/polyester blended nonwovens
Blended ratio of fibers (%)
Specimens
Plant fibers (IM, KV) Polyester
P100 0 100
M10 10 90
M20 20 80
KV10 10 %0
KV20 20 80
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1% HE8-L A8 E g EtE 2 2ol YA (Tetrachlo-
roethylene)oll Zx| & 7 o 387 LA g A& 9] F
Al HA A Az FASE W &S A A AR
o] ZA 3 W2 FHATHTao et al., 1995).

hAA-L KS K 05559 &3l 2005SBEoZE A8
W F e}t vpEAZ] & o Ag-S S48k Bkl

=1}
ES

I g

23

L o{x et HET[ et

AxFsh Al ANRE B2 ARSI 445
S, rhRel S99 ol AT BB
v 67} B EE ol R Qo) B717 ARA o
st 7] SRS A T M heR A
chae] #elsel Yon 8719 2EE A9 A
F vhte Fx oAs wae) gEsel ANe,
ol HAER o2 AU AV LSO 1S §
fetm 917] WEolch. o8 U Wol= e
g A% Aude] eAET Aol WA A

lul
(o3
Lo
4 o
g
(o3

o] &§

ul—z—}

$40] 2 ® ohjet Ao FFAN Rz T
4817 oJUTh HEA o5 HAEROs HES Y

B AAL Zart Aokl dE R &, 2008). vl ERL
2 Q8 F Jdadg AA dstdAE Hade
olwA Y A&ANIZ Y HES WA A Az AF
s (3 9], 2005) HE A A F gada v
B2 928 BEAo R A A3 A 2, 2008).
ol AL Al o AAY HPf the] Holsk &
715 &3 38}o] <Table 2> JEFATE AAALR 2
ol¢] HHL 26.5mmE, FAFE 34.1mmE e
o}k FAFe oAARG vAdEZ S AAFI
A Afe Aol o HA dojue AFgE BT
A4 #7189 gt Zed, ol JE4eY 54
A E719) WEAA HZ7A] AAAFeI7E 3o F7
7t 3A t27) ol oA AR F719 B
o] 151.1lum%A 2w A= 167. 7um% e T

olg} o] ojHAMR AMFe IS Aol .
719 thar AEE o glo] #3 Awé}l AAA
7] W&, Fads FridEResE FEFHS
AAs S FasH D § ZdLHE e
el Eeld 120e5gm’e] 2He 2 Ug WX
2422 Az

[}

2. MES ABY MRy B20jAEZ HF 2
2xZo| §Y

|) xln Erasakel] AHjl]. =[]

Eo2HZ Hf 100% FHE, AA AL F

Table 2. The lengths & thickness of Indian Mallow and Kuzu Vines fiber bundles after removing of lignin &

hemicellulose partially

Specimens Lengths (mm) Thickness (jum)
Indian Mallow 26.5 (6.6) 151.1 (83.4)
Kuzu Vines 34.1 (1.3) 167.7 (79.4)

Table 3. The color value of plant fiber/polyester blended nonwovens

L a b AE
P100 94.35 0.02 045 3.98
M10 94.24 -0.69 435 6.20
M20 93.44 -1.07 7.10 8.92
IM100* 70.68 2.57 24.35 37.10
KV1i0 94.30 -0.50 3.34 542
KV20 94.48 -0.60 3.99 597
KV100* 71.32 -0.24 19.06 28.54

*The data of IM100 and KV100 are values of their fibers.
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HHE 10:90, 20:802 EWT RAE I
o ~°'-‘~BI<>%2/“EH... AFEL 10:90, 20:808
Z 2 & 7z} P100, IM10, IM20, KV10, KV20
31 o] E9] A2 243} <Inble 3>00 Ve
%9Jr #Hx é t%%} FeEA WslaL

TE AHZE 5 floiM
A ohe *&Eﬂ(nvnoo KVIOO)E M2 =43}d v
23T WS Vel = L 32 P1003) IM10, IM20,
KV10, KV20ol4] & zpo]7F flem a g2 -H o2 o]
B 7 228 we Ao HEEAT b 3t
= FIEo] HoMETE AR FUEIA yellowness7t

bt} FolM Brke o)A AN 2

F O yellowness

7t E7 R ol AAE EWES e #art & o
A el ol AXRAYF 100%] o] F4
 100%<] M B} whiteness?] L 2+
S1b e =37) g Eo)th

P100, IM10, IM20, KV10, KV209] #¥ ¥e&
SEMO.B #94sled «Fig. 1> eIk P100e
A Zol7} 50mm, £717} 2denier® ¢ T3
oJAAY 3 ZelozelEe] v FA X IMI0,
IM20, KV10, KV20 = 484 4§58l 2ol 10~
40mm, &7 10~250um§ dojs} F717F Eadst
HEH S thEEe] 4o glo} WS BaYd ZHo)
FEEd

23 yellowness

Nonwoven of Indian Mallow 10% and
Polyester 90%

Nonwoven of Kuzu Vine 10% and
Polyester 90%

Nonwoven of Indian Mallow 20% and
Polyester 80%

Nonwoven of Kuzu Vine 20% and
Polyester 80%

Fig. 1. Scanning Electron Micrographies(x50) of the five types of plant and polyester fibers blended nonwovens.
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AlBY AR SLNHAHE MRO 28l ¥

EOl MIE & 54-010H, 2MRE SCox- 19

UE #HA FHx BEAL A7 S/ AF
#7] ¥ ol A5 9 njdn A, A E B R
st UE9 4, A § o8 34 299 9%
wEd £ ArdMe 38 2708 598 A &
A FUs Fejol =2 i oAXAY FHF
g eysiyeng 840 wt 2IE 549 A
o) HEZ & it

() e AE

5%2] AL A2 P00, IM10, IM20, KVI0,
Kv208] 17k sl A== <Fig 2>—<Fig. 3>° 1+
ERTE P1009 79 Aok AAA =T 1.12kg
& WERITEH IM109 795 3.50Kgf, IM20¢] 3¢
£ 2.56KefS UEld e, KVv109] 7 $+= 2.30Kef,
KV20+ 1.62KgfE Yeplth U 93] #33E &
HE=Habe 2] vz #3o] A= Wk u}
g} wWaEdo] Azl A HE e A% Pl00ET}
machine direction 10%$] & 3.24, 20% &%
§ AgolE 242 22} F718F3A . cross direction

6.7

Load peak (kgf)
oy
1

P100 IM10

2 oJAH 10% 4T A7 30% F7FEA 5 U
e ZAY Zaedoh IM10, KV107F IM20, KV20
Bo g 7=t 34 veid A& UE #A o9
sbe ETo2E 2 A4 Aol 2L 424 A8}
A A 43 o] B dEg 7 iR
Azrd), mg A A2 AH9 AR 2Y B4
o) W Aol FAXY A= E F/MIE &Y
ojgtx AZtE T T3 dolweke Aurt Vs #A
o] Ml Wko g Eupeke] Jnntt &
Ehd 2o 2 Bodzrh(Yang et al,, 2001).

UE #3 2R E AEE A4 FAY AL,
AR d9 wlga A, 2=E vESd g9 &,
HAg & oy 34 89 d8g Py B o9
qME 34 24L& FYH Ao sPeng HH
o] E8-gol whe} A9 B4 A7t et AL
HEY 4 dch

A Z o} AlEE PL00A Zoluigko] 7949 A o)
IM10°] 166.5mm, IM20 146.96mm, KV10°] 195.72mm,
Kv20°] 181.12mmE 34 Z7lgom £3] g 7

B machine direction

& cross direction

mM20 KVid KV20

Fig. 2. The tensile strength of plant and polyester fibers blended nonwovens.

B machine direction

200 1 92 cross direction

100

Elongation (%)

P100 IM1D

IM20

196

KV1o KvV20

Fig. 3. The elongation of plant and polyester fibers blended nonwovens.
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- AAARY AFEII o ZA JENTH

Ev RA T E2] machine direction®} cross direction
ol e JAEHAEE HEYHO R 248 <Fig. 4>
o] el G g4 EE UE B4 23R 72
machine direction®] cross direction®.0} =74 YERE
o oA HE 20%E TS Agole o Wk
o] A9 vl&3A UEstth ole #& AEAH AH
o] ohike] WaFdo] glo cross direction®] A B
7 A & AR BrEch machine direction?] 7
& o] H 20% EE A8 PI00RTF 2R Wk
B g2 AEEL PI100RT bl o AET}
7t 25 AT 53 o AASt H2 10% £
g FAEE AL Aee 2%t #E EWS
AHLolx= 37%7F 279Uk, cross direction®] 73§
2E &4 A8/t PI00ET 9~50% 3=t
743 Bo] Z7he A8 .KV102.2 AFAE7}F 50%
U 84459128 machine direction’® 37% F3H U
ooz gjdiHEd J& 10% ¥ FHE
QAT AsE I} 7HE ZA Ve

P10609] VIR EE 4168 5.28 oJAAE 10% &

L o% i mio

i

5000

4000

3000

2000

Tear Strength (g)

10060

¢

P100 M10

Wl 8ol 18%, A& 10% T4 ALE 10%
AL Zrisglen 20% 43 A$E
2 ¥ uiss] Wbyt gk sy 99
FEL AL9) AR o AAY FE 10%E &
wEt A Re] wlRAEIE 3.
ol&l A} 92007y EdjaElEe} Auzg
60%2] ¥ &2 T BAXY o7 TR/ Y=g
AE3F e AUZE 20% TS A5 H=rt
7V wkoka BAE ) ol gt F8 e B
A7 AAAY HE 10% E4E IM10, KV10
ANE7} AARE, JAEHEES vER R U8 2%
o8 aAE el ol EgdiaHE 33
2o #& AR 10% AR 4% FUEeEM B
A G2 ) gEo|H 20% AR EWg Z71A
718 Af 2=/ AstEHo] e3l8 AR 7 2FE ol
&5 7 dEes dagch IM10, KVi0e] IM20,
Kv208t} QARE, J1E7%, rfR ZE Ei5oA
P100R T}t €53] &of &4 AsaFH AeH
gy g Aok 53 10%9 e F-4olA o
AeEHvr AnE BE¥Y S50 A 29 $-3)
M machine direction

w cross direction
3695

28732869

IM20 KV10 Kv2¢

Fig. 4. The tear strength of plant and polyester fibers blended nonwovens.
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£ 416 b
%400
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g 300
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B 200
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1743

5 100

8
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IM20 KV10 KVv20

Fig. 5. The abrasion resistenance of plant and polyester fibers blended nonwovens.

- 1702 -



Al2M MR ZRINAHE AR 88 VX0 T 2 SM-0IMA, HARE SMo=- 21
X & Azl vigrA st 3) FEzo o2 Y
) Z9x ) TEE
P100, IM10, IM20, KV10, Kv20¢] &4 53229 AEA Af/EediHz RAXY] $EES =
FAEE <Fig 6>0] JERRST ZR)osHEE § Ak A3}<Fig. 7> HEMIATh P10GIA & &
A oA A o2 FeuEA S Adn A8 3 AREA FEEO] A glon HEG AF oA

4 S oiAFAE HuHd Ry dFolz FH4
A L FE R o] 239 A Aol
olE A &R EeldidE T R x AN
& EWEte s P00 AR M109] S 4t
Wl st on] IM20, KVioe HEo] glos] Kvoe
2389 o FA8FATHTao et al., 1995).

8 v& AAFAEZ AL E 1090004 7HE $-
setgen /A d2E 10900M % B2
2 100%2 5 St oy xRt E Holn
o} Z/E o] AH 2 20/8001 4 Ea] o 2EE 100%
B} o7k Hol ),

100

80

Flex stiffness (cm®-g)

P100

IMI10

69.80

IM20

AE B9 IMI0E 3.33%, IM20L 3.74%, 31& &
W KVI10L 4.24%, KV20 € 4.72%E Jehle] &
o] AIY HE Ego] ol EA B}
o] A7t oJAA R A e ol of
A4 Bl 9.09%, el 10.67%2 29
de) B E347] Wielth

olg} Zr& A= AEA WAAR 2o)e
o AR AQERE BT A dE 29
sholt}.

Q) E5745 &84

A4 deet BeldllaHE Mg B B2 &

S5 ERYE vloldMoE AR B B 7]

[e

28 e

Py
=)

ok

e

%9

B machine direction
# cross direction

44.08

43.09

KV10 KV20

Fig. 6. The flexstiffness of plant and polyester fibers blended nonwovens.
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Fig. 7. The moisture regain of plant and polyester fibers blended nonwovens.
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A 72tz AAAIZ & wy g7} HolE 24§
AF}E<Fig. 8> ol YeIdt. Aoz FaAe
10mm A =] gto] HugtozA & e ol
IM109] F42 P100S 2.75mmP L o AAE &
ek IM100] 8.5mm, IM20 & 8.75mm, 2 o|H T}
= Yol KVI10 ©f 6.2mm, KV20°] 7.25mm%th. A
Ao 2 oA AE TS FAEI} 3 EWG 2
AEZRY 23 o 3t $/49 Ae= e 5
Ho 2 IM10°] 9.75mm, IM20°] 10.8mmE UER]
©] P100Xt} 7~8mm O ¥3k2™ KVIOE: 6.25mm,
KV202 9.75Smm=A P1002.T} 4~7mm & EStch
olgd T4, FHAL Avuz e g 2HES
U3 B 2] A9 Az EW-EE 20, 40, 60%
2 29 dPdAE 209% EWIIFE AL B
2 o] F AslstAet. WA 20% E AEE ulE3
Aoz By v Qlrheld AL 9, 2007). o] ¥
Fo] B o 2 AFAME 20% A= EWAAE &
T 2 FHEL 571 A& IXE Aol
olf g ARE F3t] B P1004 o] BN

—_
wn
J

—
[=}
1

W
]

N

oo

(=1
I

The height of abs orbed solution (mm)

P100 M10

H RHERG AEY HFE EsE F
4, TRl FA SHEE & 5 9,14 & 53
5, 8 9%ge Fe °1x}—c 254 A
A HEH ARFE EFSEA F54L2 Y
S UE 9] 2329 d34 5 ve 283
7z F&o] &S UellE Aolth(Lawrence
& Shen, 2000).

P100, IM10, IM20, KV10, KV20¢] 5%57 X589 71§
o] Bf-&L HEHEZZ YA H{EE s}
<Fig. 9>l JERAATE P1002] AlEE 1009 1603.8gS
HAgstE oy v R332 IM102 1561.7g, IM20
€ 1650.8g% B85 KVIOS 1717. 7g, KV20&
1720.5g2 RA3le] & 27} 718 B480) =
%kom oAARGE Fo| g & 74?*— ek
Wik 71E E%%E 10% &% TR 20%
W FAEOL O 58 ZoR Jeit. Ay
Zeo2H 29} {EHW} B oA 71E g
Akl THurgo] 20%, 40%7HA] T Ao = Uet
goveldAl 9, 2006), WAVZ g HAxe

W water
# tetrachl or oethylene

9.8

IM20 KV10 KV20

Fig. 8. The water and oil absorbancy of plant and polyester fibers blended nonwovens.
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Fig. 9. The weight of sustained oil of plant and polyester fibers blended nonwovens.
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Table 4. The oil substainability of plant and polyester

fibers blended nonwovens

Specimens Voltage (V)
P100 208
Mi0 50
IM20 39
KV10 60
KV20 51
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