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Effect of Diamine Addition in NaOH Treatment Solution on Surface
Characteristics of Poly (Ethylene Terephthalate) Film

In-Sook KangJr and Hyun-Sook Bae
Dept. of Clothing & Textiles, Changwon National University, Changwon, Korea

Abstract : This study is a preliminary investigation of the influence of surface characteristics of substrates on detergency
of particulate soil. The surface of PET film was modified with NaOH and NaOH +ethylene diamine on different times.
The surface morphology of the film was scanned by AFM and surface energies were calculated from measured contact
angles between several solutions and film based on the geometric mean and a Lewis acid base method. The surface mor-
phology of PET film treated with NaOH and NaOH +ethylene diamine became more etched, and the surface area, surface
roughness and the coefficient of friction of film increased with treatment of NaOH and NaOH +ethylene diamine. The con-
tact angle of film treated with NaOH and NaOH + ethylene diamine decreased in water and surfactant solution; in addition,
the surface energy increased was largely attributed to the increased portion on the polar surface energy of film. However,
the effect of the diamine addition to the NaOH treatment solution on surface characteristics of PET film was insignificant.
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Fig. 1. AFM images and section analysis of PET films; (a) non-treated, (b) 2.5% NaOH, 30min., (c) 2.5% NaOH+7.5% ethylene diamine, 30min., (d)
2.5% NaOH+7.5% ethylene diamine, 60min., (¢) 2.5% NaOH+7.5% ethylene diamine, 120min., (f) 2.5% NaOH+15% ethylene diamine, 30min, (g)

2.5% NaOH+15% ethylene diamine, 60min..
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Fig. 2. The surface area of PET film treated with NaOH or NaOH+
ethylene diamine.
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Fig. 3. The surface roughness of PET film treated with NaOH or NaOH
+ethylene diamine.
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Fig. 4. The coefficient friction of PET film treated with NaOH or NaOH
+ethylene diamine.
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Fig. 5. The contact angle of water on PET film treated with NaOH or
NaOH+ethylene diamine.
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Fig. 6. The contact angle of surfactant solution on PET film treated with
NaOH or NaH+ethylene diamine.
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Table 1. Surface tensions of solutions used to measure contact angles

Surface tension _ d P
Solution YLi YLi YLi
Water 72.8 21.8 51
Glycerol 63.4 34 29.4
Bromnaphtalene 44 .4 44 .4 0
Ethyleneglycol 48.3 29 19.3
Formamide 58.2 39 19.2
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Table 2. Contact angles of PET film treated with NaOH or NaOH+ethylene diamine for different time periods in various solution

Soluti .
olution Water  Ethylene glycol Bromonaph thalene Formamide Glycerol
Sample
Non-treated 72.7 50.0 10.6 452 62.2
2.5%NaOH 30min. 57.7 30.9 10.1 41.6 57.6
30min. 56.5 26.0 3.8 35.1 59.1
2.5%NaOH+7.5%Diamine 60min. 573 30.8 10.7 354 593
120min. 58.7 28.1 10.1 34.6 60.2
30min. 543 20.9 7.0 30.2 64.9
2.5%NaOH+15%Diamine

60min. 524 21.5 10.5 29.7 53.7
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Fig. 7. Linear regression between solutions data and contact angles measured on PET treated with NaOH or NaOH+Diamine representing the
polar(slope) and the dispersive (intersection of vertical axis) components of the surface tension; (a) non-treated, (b) 2.5% NaOH, 30min., (c) 2.5%
NaOH+7.5% ethylene diamine, 30min., (d) 2.5% NaOH+7.5% ethylene diamine, 60min., (e) 2.5% NaOH+7.5% ethylene diamine, 120min., (f) 2.5%
NaOH+15% ethylene diamine, 30min, (g) 2.5% NaOH+15% ethylene diamine, 60min..
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Table 3. Calculated surface energy of PET film treated with NaOH or
NaOH+Diamine according to geometric mean method.

Energy d P
Smple ¥ ¥ ¥
Untreated 38.94 4.88 43.82
2.5%NaOH 30min. 35.88 11.42 47.30

30min. 36.84 11.70 48.54
60min. 36.48 11.36 47.84
120min. 3733 10.63 47.96

2.5%NaOH +
7.5%amine

2.5%NaOH+ 30min.  36.48 12.18 48.66
15%amine 60min.  36.72 13.99 50.71
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