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Abstract—This study was carried out with the view of fundamental investigating to improve the
tactile and the hygroscopicity of Poly (ethylene terephthalate) (PET) fibers.
Mono-sodium ethylene glycolate in ethylene glycol (MSEG-EG) solution was prepared and PET

films were treated with it.
The following conclusions were obtained.

1. The tensile strength decreased with increasing decomposition ratio while density, crystallinity
and crystallite size increased with increasing decomposition ratio when PET films were treated with

MSEG-EG solution,

2. Number of carboxyl end groups was increased until 10-20% decomposition ratio when PET films
were treated with MSEG-EG solution. However, the decomposition ratio became more than 20%,
the number of carboxyl end groups had tendency to decreased.

3. The surface tension of PET films increased for treating with MSEG-EG solution. Hydrogen bon-
ding force and polor force among the components of surface tension increased while dispersion force

among those decreased.

4. The moisture region of PET films increased with increasing decomposition ratio when PET films

were treated with MSEG-EG solution.
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2.1.1 A=

U]°4/‘1 PET film[Kolon(¥k), %7 : 100 um, &
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cm, 10 cmX20 cm, 10 cmX 30 cm3 7| & gh5o0} A}
43}t
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Voltage @ 36 KV Current . 15 mA

Scanning speed : 1/2(20/min.)

Chart speed : 5 mm/min.

Full scale : 100 Slit © 1.5X 1.2 mm

‘Time constant : 1
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film&EH 2} 5 mm=o)d4] micro burette(lcc) 2
2 0004 m/®] &, formamide, glycerine ¥ ¥
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Table 1. Surface tension of liquids

Surface tension
(dyne - em™) 175 $7% Yt Yy
Liquid

Water 29.1 1.3 424 728
Glycerine 374 0.2 258 634
Formamide 35.1 1.6 215 582

¥4 . The dispersion force component

Yi? : The polor force component

Y." ! The hydrogen-bonding force component
Y. : The total surface tension(Y,_Y./+Y,?+7.")
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(b) 28.86% decomposed in
VISF(, L(: salution {X 2000}
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(a) Untreated sample

(c} 61.63% decomposed in
MSEG-EG solution (X2000)

(d} 95.23% decomposed in
MSEG-'EG solution (X2000)

Fig. 1. Scanning electron microscope of various de-
composed PET flms.
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Fig. 2. Plot of density against weight loss of PET fi-
Ims treated with MSEG-EG solution.

3 Barsta glch

MSEG-EG#2]e) £% PET film®) #3814, £
&9 Zo)ol wel U Y AH3wr) Sl %
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Fig. 3. Plot of crystallinity against weight loss of PET
films treated with MSEG-EG solution.

Table 2. Crystallite size of PET films

Sample Temp.(C) Time(min). Weight - Crystallite

loss(%)  size(A)
Untreated 26.2
80 40 1.36 37.8
Film-EG 100 40 9.50 431
120 40 4553 458

Film-EG indicate the film treated with 1.5% MSEG-
EG solution

Table 3. Tm of PET film treated with various solu-

tion
Weight o . . o
Sample loss(%) Temp(C) Time(min) Tm(T)
Untreated 25415
13.84 120 15 254.90
Film-EG 4553 120 40 255.04
95.23 120 60 255.54

Film-EG indicate the film treated with MSEG-EG so-
lution
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Table 4= MSEG-EG&)22 ejg PET film
o] F-3)-gel o}2 Ut carboxyl”|9] HsHE Liehd
Zlo|c},

Table 44 & & & whsh Zo], ¥318°] 10-
20% AEY W= YA 529 carboxyl”?)9] 7} ZA
71k slont, 1 o)) EsjAlE e A& carbo-
xyl718] 571 Zaske A3dE Jepfia gich

o)g} e AL alkali 7HEEHA Lbr] ¥
stehbs ARbEle 222457 MSEG-EGEe] ¢
g Faubs-o] Sol AFEA, Fu|ARIR A
Atdolgta Az,

Table 4. Content of carboxyl end group of PET

VoA
2O E -

ol 4 - 254

3.4 &M

3.4.1 EHEEo| w3l

AE7HE FAste] zAe EHAY v, QA9
A4 V3t oY ARAH voel #AE
T8tz g AlEe] AgkEgchB®

sy 59 7184 B vk 4k
71dshs 3 v, FAaAT )99 SRR
o7t & vy FAAFH EAES 3 v 3
AEer FARG ARjstn, HAe} A7k
ke 427 Fowkese] 44 #atsle] o}
3} 7+ #A Fowkes 2] (1)L Agkslgict.

Y(1+cos8) /2= (Y- Y DV + (Y1 2) V2
+ (¥ v 2 03}

4714 A8 ERHH(T5) <, Table 1o vehd
Apg-olme] 2225} Table 5o vyepd H2zte s
B, B4 ARHO), 2aAT ol9le) TR
(19), #2ARH HEOHE] 3HEOR hre],
(DAlel Sl8}e] A4ke 34& Table 69 Fepfsicy.

Table 614 & 4 Sl whsh o, Falgo]

do M

)

Table 5. Contact angle of liquids for treated PET
films

Contact angle

Sample (degree) |Water Glycerol Formamide
[Weight loss(%)]

Untreated 79 63 57
Film-EG(2.73) 71 61 51
Film-EG(33.57) 67 59 46
Film-EG(73.72) 64 56 43

Film-EG indicate the film treated with MSEG-EG so-
lution

Table 6. Surface tension of treated PET films

film .
Surface tension

. Content of end group Samp (dyne/cm)| Ys Ys? Ys Ys"

Sample Weight loss(%) [COOH](mol/10%) [Weight loss(%) ]
Untreated 0 280 Untreated 4455 4272 061 1.22
1543 37.2 Film-EG(2.73) 4491 3136 828 527
Film-EG 53.62 35.7 Film-EG(33.57) 52.10 29.76 1578 6.56
73.72 31.2 Film-EG(73.72) 5345 29.00 1609 8.36

Film-EG indicate the film treated with MSEG-EG so-
lution

228 /HBEFEMTERGEE $2% F45 (1990. 12)

Film-EG indicate the film treated with MSEG-EG so-
lution



Mono-sodium ethylene glycolate 2] o 2}&F Poly(ethylene terephthalate) Film®]

H
o] o3gfo) Zojmy whid) FAHANY) R F4aA
(YN <3l

o]2]gt dAke MSEG-EG&9ez Az® A8
Zo] #de] A, TH oA 28 Y I hyd-
roxyl”] % carboxyl7]¢] zHgo 2 qla), FAH o
FAAFgYe] Frlste, MEAgd Y F

of 7leigt AR FAxIch

&9 Zisman'’-L wAEHo oig H3AE ¥
7beb7) $1d A EEA JARAFH(Y) S At
dek & Fehe whe, Ao e[ AA
2 Apg-ste] HE27E cosho] e FEE, o] UL
AR Ao FHEAH (V) ke plotdhd,
Aoz AAFAE AR, cosd=12 2J4Hg
e 2A9 JAXFAAH(V )22 A3tk

Fig. 4= Az2] A859] JAZIEH(Y) S dot
B7) ¢3)] Zisman plotZ ¥ Ziolt}

Fig. 4258 < 4= gl nig} 2ol v x2]A 8¢
AAZTAFP (YOS e TS A0} KA,
oF 44 dyne/cmell o™, MejAlge] YAZHAY
£ 4552 dyne/cm®] & Boli 9]

°]E & (DA o.2 A4 o) EX 9 AR
=gt

1.0
08}
06 |
@
1723
(=]
© m
04} (2)
(3)
02} untreated
1 1 1 1
0 20 40 60 80

Surface Tension (dyne - cm ')

Fig. 4. Zisman’s plot of surface tension of PET films
treated with MSEG-EG solution;
(1) 2.73% decomposed. (2) 33.57% decompo-
sed. (3) 73.72% decomposed.
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Fig. 5. Plot of moisture regain against weight loss of
PET films treated with MSEG-EG solution.
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Fig. 6. Plot of tensile strength against weight loss of
PET films treated with MSEG-EG solution.
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