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Abstract

The study i conducted to investigate the influence of addition of cetyl trimethyl ammo-
nium bromide «“TAB), and amine _ethylamine (EA) or ethylene diamine (EDA)] to aqueous
sodium hydroxide (NaOH}) solution on polyester alkaline hydrolysis. The experimental vari-
ables such as CTAB concentration, EA or EDA concentration, NaOH concentration, tempera-
ture and time were compared, and the changes in physical and chemical properties of alkaline-
hydrolyzed PET fabrics depending on their treated conditions were measured.

The results are as follows:

1. By adding CTAB and amine in aqueous NaOH solution, increasing effect on weight loss
of PET fabrics was obtained in simultaneous addition of CTAB and EDA, but not in CTAB and
EA.

2. By adding CTAB & EDA simultaneously, increasing effect on weight loss was obtained
regardless of EDA concentration, time and temperature, and it was more effective at lower
NaOH concentration.

3. The increase of void space (or irregularly grooved surface), of softness, of wickability, of
tyeability on PET fabric, and the drecrease of tensile strength, of molecular weight were
oh.ierved according to the weight loss on the PET fabrics.

Theve changes were equal to all alkaline-hydrolyzed PET fabrics regardless of addition of
CTAR and amine.

. There was little changes on crystallinity, thermal behavior when PET fiber was treated
with aqueous NaOH solution with CTAB and EDA. These results supported that increasing
effect on weight loss take place without inducing of fine structural change of PET fibers.
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Table 1. Characteristics of fabric

Material Polyester 100%
Yarn Number 75d x 75d
Weave Plain

Fabric count {ends x picks/5cm) 210 x 191
Thickness (mm) 0.107

Fabric Weight (g/m?) 76.08
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Fig. 1. Effect of CTAB concentration on weight loss of
PET fabric treated in 5% NaOH solution with
20% amine at 60°C for 1hr.
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Fig. 6. Scanning electron microscophs of alkaline-hydrolyzed PET fabrics.

(a) PET fabric untreated: (x2000)

(b) PET fabric in 5% NaOH solution, at 60°C for 4hr. (11.46% weight loss): (x 2000)

(c) PET fabric in 5% NaOH solution with 0.3% CTAB at 60°C for 4hr. (32.64% weight loss): (X 2000)

(d) PET fabric in 5% NaOH solution with 20% EDA at 60°C for 4hr. (28.7% weight loss): (X 2000)

(e) PET fabric in 5% NaOH solution with 0.3% CTAB & 20% EDA at 60°C for 4hr. (59.82% weight loss):
(X 2000)

(f) PET fabric untreated: (x100)

(g) PET fabric in 5% NaOH solution with 0.3% CTAB & 20% EDA at 60°C for 4hr. (59.82% weight loss):
(% 100)
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Table 2. Changes in fabric characteristics of alkaline-hydrolyzed PET fabrics
Condition* Time  Weight Fabric count Crystallinity Tm AHf Molecular
(hr)  loss (%) (ends x picks/Scm) (%) (°c) {mj/mg)  weight
Untreated — — 210 x 191 55.9642 256.8 53.2 16,083
NaOH 2 5.09 210 x 191 56.0468 256.4 53.6 15,771
4 11.46 209 x 191 57.3772 257.3 56.7 15,655
NaOH+CTAB 2 17.30 210 x 121 56.1294 257.7 55.0 15,243
4 32.64 210 192 56.8725 258.4 52,0 13,948
NaOH+EDA 2 14,12 210 x 192 56 5423 259.1 52.0 15,711
4 28,70 208 x 191 57 6145 258.8 53.0 14,341
NaOH+CTAB+EDA 2 32.94 210 x 191 56.6336 257.8 53.3 14,386
4 58.82 210x 193 58.6024 256.2 54.2 13,291
* treated conditions
5% NaOH, 0.3% CTAB, 20% EDA, 60°C
CTABs} ohulel Feldt ®rhistsd BAE, 0.3% 50
o ; al7t Q=+ untreated
CTABS} 20% EDA-S 540l sof A abzte] 7128 & 40 .
e °
o vl A st 27 hgoz gl Aeld E O :
a - b4 x ©
clollzarli A%} HAWSH: NaOHe2 Aol & = 500 o
2ol el A7} v, LA e, B * o
Pt o]
m-2-1, Eowst 2 204 )
Fig. 62 otztelslas] ZejolAu2 2Eo F=iA Z .
Aok, shpal SaAe] Bzl BAG 4 F 107
Sedel) shelo] Tasiol, 7ergel Fohrel web o)y o
0 L T T T T

a3 42 AlshA) viebykel o] 2 Zeronian 5] <

Fa g Felol a2 A Eo e obtelel] 9§ g
Hal7h gudof4iut olofutz gleow, 9{734 CTABSt
EDAoc] kst foff M 71Elo] obzke] 7he23] &3
Az oftub sl sk e s 4 ol =
Zrefgol Hhiltel] ube} Abxloll Ao} Fre] AIF7]E HA
3 7hasivh, 2wl Wabrh glo) AR Azke]
4% (matrix freedom) it F7HA1Aet, Gzl 7hEsl

C

ool adl AEe ik 7} Table 20 veht et
Table 2of o}spd #H&uln = e Ao el
o,

m-2-2. eisd=

Fig. 70 #efoll At 2%9] obzbel HelAl, 7hai
o whefafod qhupsbaxl Felol £
5 bl Al

P AR A A ) (o]
A 40 o)At 2f 7} 4 -§-o)

sl HalA Hsbaql

P 12}
LR

-0

e

Hg)ol) AE) L

gholl wheb 4 ab%l-0- oF 4 gloed, vhata] A AlA

0 10 20 30 40 50 60
Welght loss (%)

Fig. 7. Changes in tensile strength of alkaline-
hydrolyzed PET fabrics.
o NaOH ONaOH+EDA
s NaOH+CTAB 0©ONaOH+EDA+CTAB

27ol whe} A7
-2-3. 2=
Fig. 8& Zejolavizz g &g A4 7hed

AEAA W7t z2AS Delste] YR Fefola

H 2250 FAEE vehd Aol
obzte] Aejgl Zelolawj AEe 7

Lgo| 7 5 Haged, 47k

B A A MRELE] Wl Ao
Fig. 68 FA1A 18|74 Alzl-& o]2] gk Ab4

el Fob, w3 ol Aol g} sl 2 Jhg-

Eol4 7ol % Molx & gokek,

N

= EC};
o)
o}

2
=]
T

.

il

rlr
of

r]r 1o

O

]

2

oz L 0
A

fru

)

S S S

X N

u}

3

— 341 —



164

., untreated

® e 0

L
o
1

(=L ] o o

E-S
[=]
1

Stiffness (mm)

[
o
1

0 T T T T T T

0 10 20 30 40 50 60
Weight loss (%)

Fig. 8. Changes in stiffness of alkaline-hydrolyzed PET

fabrics.
e NaOH o0NaOH+EDA
s NaOH+CTAB oNaOH+EDA+CTAB

1l[-2-4. Wickability

Fig. 9% 9227138 Felolanz 429 AxE
FE7E b Aoz AAHL el 208 27
270 Brglel F9% Fagol Foharol she Fobshe
Age woch ole@ AR ATV BaE
el zAlad o] EUsIsr) WEel Aoz FHHch
-2-5. A4

Fig. 102 22e7h5d Zejolanz HEo] 44

12

[=-]
i
.

Wickability

(=" untreated

0 T T T T« T
0 10 20 30 40 50 60

Weight loss (%)

Fig. 9. Changes in wickability of alkaline-hydrolyzed
PET fabrics.
o NaOH
s NaOH+CTAB

oNaOH+EDA
oNaOH+EDA+CTAB

BEREEE

& vehd Aolsh Eelolablz AEe) FURast 3
Hg4E AR Fao] Fohel, ole 4hEw
o void?} B7iskef GRoH A3 & sl TnAal 5
A R Ao AR, ey
270] mhe} G Aol Aol 7k EhiAl & egkel,

[
o

—
(¥,
1

o

(%]
LD
pura
L

"~ untreated

Dye absorption (x 10-*g/g fabric)
=y
1
°
o

[=)

10 20 30 40 50 60
Weight loss (%)

o

Fig. 10. Changes in dye adsorption of alkaline-hydrol-
yzed PET fabrics.
& NaOH
s NaOH+CTAB

o0NaOH+EDA
o NaOH+EDA+CTAB

M-2-6. Az
Table 2]l Zejol| 282 2 Eo] data] HelA] 714
B EAA WrlzAe gejste] A sbgd Eelol
B2 2 g AAste & ebleh
dzelA s Fejoasz AEY Hret AHE
5| W g ds iol%tl, a %‘%ﬂ 93
R = Rog
7hr H 24 x%l%b A%
oA doriA|
MHTE% A3 AP
= u)AA el AEA
o

ojub Aol ohlel, AAGAR v HEA Y

>

2

e

F

oL
o, &%

r_u.

4
o oL
et
rir
o
>,
i ok
L
ok
poA

o
2
2
e
i
o
u 32
>ln

o o

P N TR
ne
30
H
fr
of,

oy

-2-7. 94=4

Fig. 112 Zzjolavle 2AEo| dzeH4] st
AEAA A7 2AL 2 she] Gtk Zeldla
B2 %9 DSC thermogram-3 vehd Zolzw, &4
7} §-§92 Table 20j4] HoF )

— 342 —



Vol. 16, No. 3, (1992)

—» Exotherm

Endotherm =-—
ol

L

1 Il
180 210 240 270 300
Temp. (°C)

Fig. 11. DSC thermograms of alkaline-hydrolyzed PET
fabrics.

(a) PET fabric untreated: (x 2000)

(b) PET fabric in 5% NaOH solution, at 60°C for
dhr. (11,.46% weight loss): (X 2000)

(c) PET fabric in 5% NaOH solution with 0.3%
CTAB at 60 C for 4hr. (32.64% weight loss):
(=< 2000}

(d) PET fabric in 5% NaOH solution with 20%
EDA at 60 C for 4hr. (28.70% weight loss): (%
2000)

(e) PET fabric in 5% NaOH solution with 0.3%
CTAB & 20% EDA at 60 C for 4hr. (58.82%
weight loss): (%X 2000)

(fy PET fabric untreated: (X 100)

(g) PET fabric in 5% NaOH solution with 0.3%
CTAB & 20% EDA at 60°C for 4hr. (58.82%
weight loss): (X 100)
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