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Abstract—The selective chemical degradation or etching of PET based on an organic amine attack on
the ester group. The technigues involves the chemical removal of loss ordered amorphous regions or crystalline
regions, which are essentially unaffected by the degradative etchant. Thus, most of previous studies have
limited to consideration which has been given to structural changes taking place.

Therefore, this study was carried out to investigate surface characterization, dyeing properties of PET
film hydrazinolyzed with hydrazine hydrate in methanol. PET film was treated with 30% hydrazine hydrate
in methanol at 30°C for various time intervals.

The total surface tension of treated PET increased, the dispersion force decreased and the hydrogen
bonding force increased. The equilibrium dye adsorption, dyeing rate and apparent diffusion coefficient of

acid dyes increased, and the apparent activation energies of diffusion decreased.
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Table 1. Surface tension of liquids (dyne/cm)
Liquids L Le Lb Le
Water 72.8 29.1 1.3 424
Glycerol 63.4 37.4 0.2 25.8
Formamide 58.2 35.1 1.6 215

Le : The dispersion forces

L% : The interaction forces of polar characters
Le¢ : The hydrogen bonding forces

L : The total surface tension of each liquid
L=Loe+Lb+Le
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Fig. 1. Surface tension (7,) and its components
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for various time intervals.
®: 7, 0: Ayt Oy

Surface tension (dyne/cm)

Helet, o714 Alge] KEHESH (y5)2 Table 1
o] ERR ARGl o] MIEMETEE S8 B
(159), KFHEL ololo] I K (1e?) o A
A B (999 35 og Vol ()40 2
A AbEakadct,

a®le|l wk=w hydrazine #|#]7ke] F7}Eko|
el RERN (vs) S 2 Sohskalch, 283 %
HRS B 5 KEREEN (199 32 24 =
7HeE vk SEOT (99 w24 A shw
Art,

Fig2 & A 29 FE PR E 752 &
27024 el ez, HA|zle] HojA4
£ A e¥de gkbe FAES o 4 Ut

Y nAEeie] Fxiel A I Hajol z
2ale Yol el ehe ZeAde BEA 6
2A FMES 4 3lct, Zisman'®E 1A 3wl of
T e wot RG] 9T AE2A BR
FZmH (yo) & AsAh, & T8k e 2
oo zAell ofe] Firol HAlE AE-sled B
cosf &g T3k, olE AREEl oAl KEIHEH
(y)oll wHaliAl plot shd ohalx o2 A0}

g

de 3o

5



Hydrazine/Methanol gZBiol| #3&F PET film &} Zmi%tes} et 29

30

Contact angle (degree)

20

0}

Treated time (hr)

Fig. 2. Contact angle of water on PET film treated
with 30% hydrazine hydrate in methanol at
30°C for various time intervals.
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Fig. 3. Zisman’s plot of surface tension in PET film
treated with 30% hydrazine hydrate in
methanol at 30°C for various time intervals.
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Table 2. Apparent diffusion coefficient (Da) of hy-
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Dye |Orange | Blue | Orange | Blue |Orange | Blue
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RS gho] AR A PET 47489 435
ol 2J3 micro void & 47 38 F 89 &
Alol AslElo] AgEAte] F5o] Tzl
wFo 2 Aztdct,

%3 Orange 7 ©| Blue 62 ®.o} #Ekkiegre] 7t
o] A viehe AL FAfske] Azl 7glsE
Wi Bt Aolol w2z Hog gzt

3.4 fEEge! ZEI| JEMHEEAX

ERcEE e 5ol Wk e FEiEfbelviA =
A e es vepd 4 glornd, o Wl 2xst 4
&gl whe} e F7hshAl "Hrel, Eyringol ¢
stol HEECGRES] whaeob ABEREREC] A7lele
A [A 7L Aol A=Ak, e 2y
wEbelz o AlARS logD—1/T & 712724
B o5 (8)AelA F-af e},

d (logDy)

d(1/T) ®)

E,=—-2.303R

A7) Al ol A

E, : 84ke] Ar7| A skl ]

Dy Aol Tl 4AS gk

R 7| Ak

T Age&s

Fig.8-1 7} 8-2+= 77+ Orange 7 ¢} Blue 62 ¢
et ghabke] ZEr] ZYsleluvRE Fshr] fE)
Arrehenius plot gk Zlo]=], 4] (8)ol 2ja] |4}
sto] ole} kxS Table 3l YERAY

el EEel x| (E)+ &7t 29
A g HAllA ol&shet] Hagt ovix|et 2
Abe] zFatelol] o]|27|7lz] B ZE YA



Hydrazine /Methanol gH ol # 3§ PET film ] sttt Rebk 33

X: 30C-3H
a: 30C-4H
0O: 30C-5H

log D,

~10F

xo
\“\
N
2.7 2.8 2.9
UT (°K)x 103

Fig. 8-1. Arrhenius plots of apparent diffusion coef-
ficient for Orange 7.

4

_9 -
X: 30C-3H
a: 30C-4H
O: 30C-5H
i \g
Qa
% DN
-10} \

/

X

X

/7

i 1 1

2.7 2.8 2.9
1T (°K)x 103

Fig. 8-2. Arrhenius plots of apparent diffusion coef-

ficient for Blue 62.

Table 3. Apparent activation energies of diffusion
(E4: Kcal/mole)
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ve Orange 7 Blue 62
Sample
30C-3H 24.98 28.59
30C-4H 22.27 22.57
30C-5H 16.55 17.75
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