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Abstract

Polyethylene Terephthalate (PET) has been used as a mainstream fiber to make silklike
fiber. The silky characteristics such as softness, dry touch feeling and flexibility can be
obtained by weight reduction treatment. In aqueous alkali solution, the surface of PET is
dissolved away and reduced in weight. The PET fiber, yarn and fabric become thinner and
the gaps between fibers are wider. Its mobility is greatly improved without change of basic
structures of the treated PET fibrics.

The alkali treatment was conducted under the various experimental conditions such as
alkali (NaOH) concentration, treatment time and temperature. As the weight loss increased,
drapability improved and tensile strength remarkably reduced. When the PET fabrics lost
30% in their weight, drape coefficient lowered as much as 30% and tensile stregth lowered
as much as 50%. The weight loss over 30% brings great improvement in drapability and
dyeability and significant decline in durability.

By the alkali treatment, absorbence in spectrophotometer of dyed PET can be increased
as much as 82% due to the increase of the surface area and formation of microvoids on the

surface.

R ATE 1995 9T Aoty eI FAoA YUY AT Z o] Fojg o o) Abe] B Eghch

— 609 —



48

I.M B

Polyethylene Terephthalate(PET) A%+ A7
2o W] vl olshy THAGEA FelY ¥
ohel ZAAF9t el FAb FASAE A off F-

49 Afolch £3) Azzbolad E3E A A

A g 27E 498 44 AT glent obAx
Aol wlal FarAd, A, =delzy T F
gk Zlo] Apolrt

PET 4%¢ @2e] #ef713& PET| 32 238
zo} X3 Fzo 92 Qlsle] HAFo uls #
f7be] "ojx| i Ezte] Hrafz 23t whAS A}
72 g8 AEg Fgo® 1949 odFelA 537} v
Loz Alztsio] Aol FoistE|gict. ol i¥
PET Aol gk ate) Mg st Afell vixle o
ol thaf 3] d7se] 2 vk Sanders Vel
sjsbd PET 4fv 2eg duelz shsysishy
Surface Roughness?} Fe|sla Al-f-3mio] A& Aok
o A47\7k el ST FEHDEAL G4
sAlat 4ol W18 FAAAE A 4 9
chw wasigch PET 4§l 44shi=gol o
AR ztekgol Fohglel whel $AFgS AEs}

ZpastAnl AR o} Jlsdel WSk Ao floke
B3 glew? w3 PET A& 4ae steEdle

£9 UL $HAY E RYA0 s
A4 sl Wshe vl gbEths e
e, A %“ V2. PET #-%% benzyl alcohol® # 8]
3l benzyl alcohole] Alf WH2Z K3l AF9
Boioh A gse Folgsh da b wlede
3 2asigich =3 obabe] 7esbEA] PET A9
A W B2 e AN AeEae KES
FAA2 4 Aok Qe = F¥L Ethylene
Glycolol PET 4§-% #8417 2l 224208
247 B8 715E ¥ 4 AT A 79t
% 5199 NaOHel 4 F 2598 &3t PET A
Soll Al A7 chFAH e ot FegtL o] WA}
A S n Lok

PET A= 7] Aol o#f A+ Frulez s
7H-EE 7L Aol Fakel ki o AR YT B
o] gals|o] FdAde] FAEE Rz dA ook

BRKHRBEE

aeh ol A AEe AstE zdsne
Aol AR A Ge FoH2, weta Yel e
z7e) Q8L S Fasjeh

£ AdFol4= NaOH9 @5HE)= 7teid] =
7} w7 &gol wormg PET Alfe a#e 73e
FgHoz £x4]7]7) 23 PET Af2 sl-gaial =l
Aolzga Axejslmx NaOH £4o Ethylene
Glycold &3tsle] obateiAe|disdch. 10%, 20%,
30%¢] NaOH sEoiA A%, HejAzg ooFdt
Al WA A F, AR E, SalolxA, odA4le) W
515 wAsln, SEME S8 gaivzel His ’%—'4
Bokeh,

)

In. o4
LA B

KS K 09050 #A% 100% Zejolxez2 AHE&
W z2 o) FAIY P AR Ffdle] Haig F
ARg-3h9] o},

Ep 9
1 104X90
FH(g/m) 7
F7 (107! mm) 1.05
2. Algjury

1) Z2|oAH2 AEe| M2

Y7717 A X" aavaoﬂ 10% A 2g g
I A8E Y3 95CE FAEEA 1412 5k AAe]
g}, AA 7} Bd ioﬂ“ FFrE 53] AAH g

2) etzle| +=gYolre| 718 X2l

Ao Axe] g dolirl s Axest
2] oke A85 10%, 20%, 30% F=° NaOH +&
Hol 1% oldal F21FE T 7Yz 60Tl
Al 807 sHEAelE ok wWAYRER AAY
A8E 10%, 20%, 30% 5= NaOH 4E-jo]
9} Fake] odlal FE TS T AAF F 40T,
60°C, 80Ce} ==& 77t 104, 20, 404+, 80 %%
wubaled A H e gk,

2

—610 —



Vol. 20. No. 4, (1996)

3) yzEel &Y
qeirbAlel hRAe 2ol o8 odojal AFEe
Fope 2ystel o] Ao o) EL Ao

e A9 33 (@) - AH3F F2()

1% A9 Fog) X100

N
o~ B

Eokg =
%)

4) EjjojzAe| &

EdeolZ FA7E wiAE 12.6cm 27]9] 4F 4
HEZE KS K 0815 =do] 2] 7odx Aguldy (Ham-
burgerd]) ol osle] ZA3ted Drape Al4-(%) & A4
g}, zalolz 2 o] Ao vhv & glel,

5) elxtzze| £y

ae] shgel og Ax WHstE n4ksls] A ke
2}A 5. X% 7] (Testometric Micro 350) & 7§ A}9} £
2}¢] Load Peak(Kgf) & &3}, AlgZHel+= 30
mm, A4 EE 15mm/min & 3t3on ZA A ALE
g o} A= 500 kg ol ok

6) ¥MMo| 23

7t Aol Aget 71gs A8 FolA dAd4 viand
s A48} 1852 Dispersol Blue BR(C.i. Dis-
perse Blue 56) 5%, °4u] 100:19] &l Y3 A&
o2 2048 Fok M3 FA17 w]SHAA 208
Fob JAE Y3Uck dMe] Byl AlE+= Soaping
solutionofl 4 1542} 7}d A ejsle] &4} Y52 4
3] AZzo] AAMF F aped ZIZ3}3 L

A3 AzxH A2E5% A4HA (MINOLTA CR-
200) & ol &3 wirbgxofe] MakE: EAdic}, w3 7

=
deog 85 FEech YAE A T2

WA 10 87 13 #4¢ P52 oA 10ml 4§ 7}3)
o 2z} 3aF £%& siqlch 1AL 24, 34 2E4&
g}3lo] Spectrophtometer (Diode Array, HP 8452A)
£ ol&3te] AdFSaal 636nmolA FHEE &
A

7) SEM o] &%

b AR hE F AR o] wiEg AAE)
2] 3l Scanning Electronic Microscope(HITACH],
S 2500C) & ol -8l 150 w2k 2,000 =} 2 &dshAch,

49

m Zot 3 o3

PET += NaOH 9} }etate] 2264 2271 4453)
™ OH~ o]&o] Ester Group®] Hz}7} 53 w144
25 FANA szl doiviA ok PET+
NaOHel| & 7}4-%#l5l=d 71849 Disodium
terephthalate®} Ethylene Glycolo] A Al =]+&=d] = 4}
719 o3t Zok

HOH{0C-Ar-COO-CH,CH;04+H+NaOH + H;0
— HO -0C-Ar-COO-CH,CH,0 -H 4+ NaOOC-Ar
-COONa+HOCH,CH,0H

M 7} A £4.2 NaOH 88 4037 o} &
o{7kc}, NaOH €3¢ OH™ o[ 29| PETe| w3 34
< Aol Fdof F3kE =] ol PET7} v]F4joln
2 o] o] -7 dale] Boldiz| ¢kr) wfolc),
oje} zlo] Hule] ojx] stejuiz PET Hahleg
7717F 7Hsoi A A sl Le] A7) ghelx| A "ol

PET 239 shate] ztadrbgol viae WAddas
AHelel a3pE #Adlr] A8 AA2ls sha] @2 4
FE 60C oM 10%, 20%, 30%<} NaOH sx32 80
7 HEgAlA AXeE & F 5y 2R et
AXg PET A g2 ztefE-& wlas) waleh 4
2]% 3 %e 7%+ NaOH ¥=7} 10%, 20%,
30% & gotdel wel zhapEe]l 6.06%, 23.11%,
24.98% 2 vElwty AHE Wg wHo HFEL
11.15%, 26.15%, 30.66% % vteh} wlddzag A
2] 7F A7t A] g XA Fa glge] &
= olch

(Table 1> PET Z&E¢] NaOH Az Z7d o} &
FAe) HEE el Aelrf, NaOH ¥ % 10%ol4]
£ 80CZ Mgl wint 10% A= FAZRL7} Q&
¥ 1 9o =AM A Wbzl A8 x| o
skt Fig. 12 28k 2719 4ate] Helz 7Hakgol
w@g Wl iy Ao Enle] g-Eal 2 Qs
Aoz Zaiso] ZelA g ¥ AF FHrlol AA=
Jug Fx Eaa gE ¥ejFch NaOH Fx
20% N A5 60C7R = FA] ZFAadAbe] 24 F=elx
2 wokevh, 80CEZ AHPE =ie 40F HAA A
40%, 80-% H:AAlelE 70%7HA F44 s WF
wo] gke A Zo] Felcl, NaOH £ = 30%2 Az 8

*

=2

r_O_

—611 —



50

a) Untreated PET

b) NaOH 20%. 60°C, 10 min.

HRKHP G

¢) NaOH 10%, 60C, 80 min.

Fig. 1. The change of surface smoothness of PET fibers.
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Table. 2. The Ratio of

NaOH's 5 (%) Temp.(C)

Reduction Ratio of PET fabric weight: (a) 0%
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Fig. 2. The formation of the space between fibers or yarns.
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Fig. 3. The weight loss of PET under the various conditions of alkali treatment.
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(b) NaOH 20%,

(d) NaOH 20%, 80°C, 40 min.
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60°C, 40 min.
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{e) NaOH 20%, 80°C, 80 min.

Fig. 4. The decrease of fiber thickness according to the increase of the weight loss.
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Table 3. Breaking Tenacity of Alkali Treated PET Fabrics
- T Q4=
FE(%) | EE(C) | AR -
74 A 214 g (%)
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b2 50.2 - 46.4 - -

10 49.6 1.2 47.9 4.6 0.38
60 20 48.9 2.6 44.0 12.4 1.85
10 ! 80 47 .4 5.6 4.6 1.2 11.15

SRS SR s S . 3 _
%0 j 40 42.4 15.5 101 20.1 15.58
L 80 29.0 2.2 295 4.2 19.48
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) | S o
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| 80 28.4 43.4 26.0 48.2 26.15
; 10 29.9 40.4 29.2 41.8 15.24
| 80 20 24.2 51.8 22.5 55.2 31.52
j 40 156 689 134 73.3 1 55.67

o j e T [ [ o I
20 60 20 41.4 | 17.5 38,9 22.5 13.57
40 33.4 i 33.5 28.5 43.2 18.35

Table 4. Drape Coefficient(%) of Alkali Treated PET 7 old) EE o]FE AL Alole] &3 F Q= F
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S BT
$E(%) £X(C)| 10 | 20 | 40 | 80
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Fig. 5. The relation between fabric thickness and drape coefficient of alkali treated PET.
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Fig. 6. The relation between weight reduction ratio and drape coefficient of alkali treated PET.
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Table 5. The Ratio of Weight Loss and Dyeability
_ - B
—— 1 F®s
F5(%) 25(C) AV ZH(#) 7&%}3(%) Pajo) 4E
6 20 1.85 0.34 0.45 1.558
. 80 11.15 0.18 2.25 1.558
l [ - 4 . _
% 40 15.58 0.29 1.05 1.553
1 80 19.48 —0.37 1.79 1.910
10 3.31 ~2.35 6.18 2.088
‘ 60 20 7.70 ~1.96 8.66 , 2.198
% 40 ; 13.86 -2.1 11.91 2.537
80 1 26.15 —2.94 9.58 2857
i 80 20 3152 —2.42 | 9.58 2.807
" \L 60 80 | 30.66 234 10.84 2.826
' Q 80 10 J 20.08 —0.26 5.4 | 2.380
o) Ael Z 4] FF5 1,575
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