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Abstract : In order to investigate the degradation behavior of PET fabrics, sodium diethylene
glycolate (SDEG)-diethylene glycol (DEG) solutions were prepared and PET fabrics were
treated in the solution. The dissolution rate constant and apparent activation energy of the
PET fabrics were calculated by Eyring’s and Arrhenius’s equation respectively and measured
dyeing properties, moisture and antistatic properties. Then compared SDEG-treated fabrics
with NaOH-treated.

The results were as follows ;

1.

w

~

PET fabrics decreased their weight in SDEG-DEG solution, and the decreasing rate showed

a linear relationship to the treating time at constant temperature and concentration of
SDEG-DEG solution.

. The dissolution rate constant showed a linear relationship to the concentration of SDEG-

DEG solution and an exponential relationship to treating temperature.
Apparent activation energy of dissolution was 23.45 kcal/mol.

. The K/S values and the 4L values of fabrics treated with SDEG-DEG solution are higher

and lower respectively than fabrics treated with NaOH.

. SDEG-DEG solution treatment improved fabric’s moisture regain and it reached almost

maximum at about 40% weight loss.
In the both reagent the light, wet and sublimation fastness of fabrics are similar.
SDEG-DEG solution gave more electrical discharge effect to the fabrics than that of NaOH.

. NaOH treated PET microfiber have crater-like surface, while SDEG-DEG solution give

bathochromic effect to the PET microfiber because which has wrinkles on the sur-
face.
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Table 1. Measurement of dispersity for dispe-
rsing agent

NO Condition Dispersing agent | Abs.

1 Only Dye - 0.668

Dye+ Dispersing agent A | 0.920

Dispersing agent| Dispersing agent B | 0.805

Dispersing agent A | 0.950

3 | Rotation Max.
Dispersing agent B | 0.846

Dispersing agent A | 0.939

4 | Rotation Min.

Dispersing agent B | 0.842
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Scheme 1. Variation of absorbance of dye
bath according to the dyeing time.
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Fig. 1. Weight loss PET microfiber with respect
to treatment time at various temperatures
in 0.5% SDEG-DEG solution.
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Fig. 2. Weight loss PET microfiber with respect
to treatment time at various temperatures
in 1.0% SDEG-DEG solution.
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Fig. 3. Weight loss PET microfiber with respect
to treatment time at various temperatures
in 1.5% SDEG-DEG solution.
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Table 2. Slopes of weight loss reactions.

Reactant conc. Temp.(C) |Slope{/min.)
80 0.144
0.5% SDEG-DEG 90 0.496
100 0.942
80 0.461
1.0% SDEG-DEG 90 0.926
100 2.543
80 0.659
15 % SDEG-DEG 90 1.377
100 3.069
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Fig. 4. Weight loss rate of PET microfiber by
0.5% SDEG-DEG with respect to

temperature.
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Fig. 6. Weight loss rate of PET microfiber by
1.5% SDEG-DEG with respect to
temperature.
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Fig. 10. K/S values of dyed PET microfiber
with respect to weight loss at 1.0%
dye concentration.
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Fig. 11. K/S values of dyed PET microfiber
with respect to weight loss at 2.0%
dye concentration.
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Fig. 12. K/S values of dyed PET microfiber
with respect to weight loss at 3.0%
dye concentration.
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Fig. 13. 4L of dyed PET microfiber
with respect to dye concentration.
(Standard : Treated with NaOH)
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Sodium Diethylene Glycolate (SDEG) & Polyester 41821 E2] 7ha7}2o)
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Fig. 14. 4E of dyed PET microfiber
with respect to dye concentration.
(Standard : Treated with NaOH)
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e, FAAALE F3TUF A el 23t
NaOH 21 2] ¥ 9} SDEG-DEGA 2] L 7Fol] 7 2 & 2}o]
F5-E #sara sk

Table 3, Table 4= PET microfiber 3 22 NaOH
% SDEG-DEG=Z Hz|§ 3 M 2f/18 ft (Atlas it
US.A)E AH&-3ka] KS K 070090 28 @Az
FAT 2AE Jephd Aotk gabrbEa Aee
Froll BAIglol B AT E 457 £3202 NaOH
2] 29} SDEG-DEG 2] E37tll dg A=z 2}
ol EAY 4 AsUTh

Table 3. Light-fastness of PET microfiber
teated with NaOH.

eight loss(%)
Light-fastness 106 | 24.1 |37.7 | 454

A+ 47

)

Table 4. Light-fastness of PET microfiber
teated with SDEG-DEG solution.

eight loss( %)
Light-fastness
Degree 4 4 4 4

9.5 25.0(34.1(45.0

Table 5, Table 6= NaOH 2 SDEG-DEG&
o2 2 2¥ PET microfiber 4258 M LAS/EF
(Atlas #f, US.A)E AM&3td KS K 04309 o)3)
AR EE 243 438 Jelulgith NaOH 2
Azx¥ SDEG-DEGEYS ©% 43 $%2 $4351Y
o, AR7tEA Y EH @A) vny o

A=A Jepiioh

Table 5. Wet-fastness of PET microfiber trea-
ted with NaOH.

eight loss( %)

10.6 | 24.1 | 37.7 | 45.4
Wet-fastness 3

Color Change 4 4 4 4

Stain P 4 4 4 4
a

C 4 4 4 4

Table 6. Wet-fastness of PET microfiber trea-
ted with SDEG-DEG solution.

i %
cight loss(%)) o 060 (341 45.0
Wet-fastness

Color Change 4 4 4 4

Stai P 4 4 4 4
1

" C 4 [ 44 4

Table 7, Table 82 PET microfiber 222 NaOH
% SDEG-DEG &o2 g% HE2 WFO-600
ND(Eyela i, H)& AM&-3le] KS K 06510 )3}
SAAAEE 5 Aolth NaOH ] H=
°|\} SDEG-DEG g A& zx Hl¢h dabs
Hetlol F sl Atolo] s Ee] Aol
B8 5 gigich
Table 7. Sublimation-fastness of PET micro-

fiber treated with NaOQH.

eight loss(% )
Wet-fastness
Color Change 4 [ 34| 4 4

106 | 24.1 [ 37.7| 454

Degree 4 4 4 4

Stain 34| 4 | 3[4
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Table 8. Sublimation-fastness of PET micro-
fiber treated with SDEG-DEG solu-

tion.

Weight loss( %)

Wet-fastness

9.5 [25034.1|450

Color Change 34| 4 4 4:i
Stain 34|34 3434 )
3.7 88y =8
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Tenney Environmental T10RS-15(USA)E AH&
o] KS K 02200 o2 243k Fig 1500 4@
UeR2Aeh

7
LJ 1 NaQH

6L | m :speEGDEG e -
—_ 'y
L /
- /
£ .
= .
€ 4+ .
® n
=
L2l
g gl /.

| -
X S
1 1 1 | | | | |

0 10 20 30 40 50 6C 70 80
Weight loss (%)

Fig. 15. Moisture regain of PET microfiber
treated with NaOH & SDEG-DEG

solution with respect to weight loss.
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Table 9. Time of half-clectrical discharge of
PET microfiber trecated  with
NaOH&SDEG-DEG solution(21.7
C, 16.2%).

Weight  |Electrostatic ’ Weight |Electrostatic
/2 Time
Loss | Voltage Loss | Voltage
(NaOH) | (KV) ‘ (DEGDEG) | (KV)
( 900%) - 3KV 1301 ( 908%)| 273KV | 8273
(2002%) 3KV 297 (1984% )| L79KV | 5176
i29.4‘5%) 3KV [101.2 (2865% )| L73KV | 3836
(3562%) 3KV 3545 [(3808%)} LI8KV | 3231
(4888%) 2;251\’V 1947 |(5069%) L0OKV | 1146

(6863%)| 178KV | 26%0 1(66.70%) LO9KV | 1002
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Photo 1. SEM microphotograph of PET mi-
corfiber( X 3,500) treated with
NaOH or SDEG-DEG.

ARIelA HE vhelgrel e AR
w5t
o)

= Ewo)
% W# NaOHS} SDEG-DEGZ #]% JR
&0l S7hgol wel BHe Mo Zrlge o 4

=

% do di
ol

l:} NaOH¢ SDEG-DEGE Helg Alge] zat
£0] 20% = PET A2 AbRS vias) vm,
NaOH A2 &9 29 2akr] 843y =7}
sto}b wk3-o] SDEG-DEGO )8 whaAl x8s)7)
ol Aol BEe] Bk Baist deE

J. of Korea Soc. of Dyers and Finishers, Vol.8, No.3 (1996. 7) /239



50 ol %8 - At - #lw

v SDEG-DEGE  A#d AE
NaOHHE t} 84 3t A 7} Fot 1 Fajut u
Qurst wrg o 2 AdEHE He v|Rol B u A
AA o) el FUsA o] YolvhEA void B el
13

2] Boke AFET 28 Hue] ¥49e #4dY
ok &3, s 40% Ax]l Algel SEM

kI
&
e
gﬂ.
-m

¢ 2% do Alwrt o
ot g 20% Az ws} opzrt

28 289 4$& PET Aol
A A s F 7 wa) SDEG-
DEGE He® AEe ZA%T uF HFE 40%
Az ARAA el a2 v‘i'- a7t dolrvt
= A& ¢ 3 A E5FH SDEG-
DEGZ Hzl® #ge Fue RFgHEd v
B2HAES FAFo 2 Qs NaOHZE A3 25
Brh Yo Wikt Srise] P S
iyt Roid Qog #74

2, mlo
X o
30

X oy

m{

4 kuoalr X
z
ot
@]

e

)
o
fr T
S
~N
)

1N
M
r

72l NaOH) 1% euelealdztel ol s
5 A AAAG 2
5 ~W\°J sodium
diethylene glycolate (SDEG)E %38}, A =8k
SDEG-DEG &eioz Agz7dA Zejoiue
Aol Ak, SDEG ] 9](5} Baubg-A] zhaput
S8 & wke 2= gAstol x| Hol
st B A 741_9} cguua, E4A, oA
YA ge gUdds

NaOH Mot vl e A3 ook 28
At

AP =]

1. SDEG- DEG%—C’“Oﬂ o3t PET# &2 dAL
T 2 Fro FANME A | Al 7bo] 2
s gagn AEEAN 4GS ek

LR

ok
N
N
1 o

&4 (k) e SDEG-DEGEA 2 s 59t
Rulgatn ewske AFEFHY WAL

-

g

&
m o 8

3. 23.7) @43} energy™ NaOH-H.08 4§ ©]

240 / BERRENT B H18% H395(1996. 7)

4. NaOHZ A #jd 2g9

5 H&E SDEG DEG %"“OE_ A e] g
/\o].

7. SDEG-DEG & 2=

8. el Ao

gt
¢

-

F4oNS

23 pamrgel AU A] 15~17kcal/
molE.t} =& 2345kcal/molZ WERT)
74952} SDEG-
DEG goto 2 g PET A E 9| K/SH2
A ALe BA vEsth

g, 53} ¥ e NaOH=
Hlgzgh dats 4E¥LH21£}.
g 25 NaOH=Z
et Aeu g asrt 48 248
it

SEM At¥o2RE PETHFE
SDEG-DEG &0z Aalgd 7%, NaOH=
el gt 4ol wial Ag Al are A a7t
dojutm AMENE Vebd F gl £99F

AL O
Bg b 8e % 5 8

o

o] At 1995 B4
7\ 1}xﬂ ] os) =AU W
Q) gk A 3H(FE) 9 (F2) FEell ARV,

e
=
Sk

o

Z X K

. ]. G. Smith, et al, J. Polym, Sct,
1851-1859(1966).

. L. H. Buxbaum, J. Appl. polym. Sct., Appl. Polym.
Sym., 38, 59~66(1979).

. C. J. Kibler, A. Bell and J. G. Simth, J. Polym.
Sci, Part A, 2, 2115~2125(1964).

_F. L. Hamb, J. Polym. sci, Polym. Chem. Ed,
10, 3217~3234(1972).

. ]. D. Hall and J. R. Winfield, U.S. Pat., 2590402
(1952).

. N. J. Gajjar, US. Pat., 2828528(1958).

part A-1, ],

7. A. Adly and M. Gorrafa, Text. Chem. and colorist,

12, 83(1980).



10.

11.

12.

13.
14.

Sodium Diethylene Glycolate (SDEG)°ll 21%} Polyester A& 2129 7}e7tF ol

. T. Hashimoto, J. Soc. fiber Sci. Technol. Japan,

14 510(1958).

. T. Hashimoto, J. Soc. Fiber Sci. Technol. Japan,

15 794(1959).

C. G. G. Namboori and M. S. Haith, J appl.
Polym. Sci, 12, 1999(1968).

S. Kuriyama and M. Korematsu, Sen-I Gakkai-
shi, 16, 110(1960).

Z B, olNd, AT, A, FFy5F3
2] 19, 16, 11(1982).

Fb, R MTHEA(A), 12, 3(1977).

R EFNEATY, FRo)e=F(T1), 115~
121(1994).

k-1

S AT 51

fac)

15. H. Eyring, S. H. Lin and S. N. Lin, “Basic
Chemical Kinetics™, Chap. 4, John Willy&Sons,
N. Y. 123(1980).

16. #F%, 399, uAEG, 284,
5}2]%, 8, 2, 16~24(1996).

17. ek, A9, = 3, J7HE T A159, A23,
63~73(1987).

18. T. Toda, J. Jap. Res. Assn., Text. End. Uses, 21,
473(1980).

19. FIREBIT, MITHA(A), 14, 129(1979).

e R

J. of Korea Soc. of Dyers and Finishers, Vol.8, No.3 (1996. 7) /241



