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Abstract

In order to study the detergency phenomena in the aspects of enegetics, surface free
energy of substrates were calculated.

Substrates used in this study were prepared by grafting methacrylic acid (MAA) on
PET film and surface free energy of PET film was controlled by grafting ratio of MAA.

Surface free energy of substrate, that is surface tension, consisted of dispersion force
and polar force components were estimated by means of contact angle measurement and
appling these values to extended Fowkes' equation.

The results showed that surface tension of original PET film were y?=35,9dyne/cm,
r?=5,5dyne/cm and y=41.4dyne/cm and with increasing grafting ratio, the dispersion force
component became small, while the polar force component became large and total surface
free energy became large.

Thus the surface tension of grafted PET {ilm ranged 74=30.9—25.2dyne/cm, yz=12.4—
28.3dyne/cm and r=43.3—52, 5dyne/cm,
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Table 1. Relation between reaction temperature
and grafting

Temperature(°C) Grafting(%)
65 1.0
75 7.0
85 19.1
95 26.2

reaction time 1hr
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Fig. 1. Procedure for the determination of the surface tension of PET film.
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Table 2. Surface tension and its components.

Surface tension of dodecane (7g) (dyne/cm) ' 25.7
Contact angle of dodecane on paraffin (degree) j 11.6
Surface tension of paraffm(rs) (dyne/cm) | 25.2

Table 3, Contact angles of liquids on paraffin

Liquid g Contact angle(degrees)
Methylene iodide : 63.3
Tricresyl phosphate ; 61.1

Water 108.1

Table 4. Surface tension and its components of

liquids
— 7 — burﬁfrac'c terisiou —
Liquid (Q?fne/c m)
et Tt
Methylene iodide . 45,470 43.0 . 2.4
Tricresyl phosphate , 42.4 . 39.2 3.2
Water o 72.8 ¢ 25.0 47.8

Table 5. Contact angles of liquids on the grafted

PET film
i Contact angle (degrees)
sy

Graftlng(/o)f methylene | tricresyl -ater(
. iodide(m) phosphafe( yi water(w)

0 | 28.9 10.9 74.4

1.0 L0367 1.7 64.5

7.0 ! 37.7 ‘ 13.5 55.2

19.1 L4587 47 53.2

26.2 | 30.8 14.2 45.8
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Table 6. Surface tenisions and their components
of the grafted PET film (dyne/cm)

[ a— liquid pair;

~ T
\Surface tension | m—w¥*| t—w*¥| mean
Grafting(j/g))
7% 35.0 | 36.7 | 35.9
0 5 5.8 5.3 5.5
s 40.8 | 42.0 | 41.4
78/75 0.858 |0.874 | 0.8%6
7é 28.9 | 33.0 | 30.9
Lo 7$ 13.2 | 1L5 | 12.4
7s 42.1 | 44.5 | 43.3
78/7s 0.686 | 0.742 | 0.714
78 26.2 | 29.6 | 27.9
7.0 78 20.8 | 18.8 | 19.8
s 47.0 | 48.4 | 47.7
r$/7s 0.557 | 0.612 | 0.585
7d 22.0 | 19.2 | 20.6
19.1 7% 25.2 | 27.7 | 26.5
Ts 47.2 | 46.9 | 47.1
75/7s 0.466 | 0.409 | 0.437
4 23.4 | 27.0 | 25.2
6.2 7%, 20.6 | 27.0 | 28.3
7s 53.0 | 54.0 | 53.5
rd/rs 0.442 | 0.500 | 0.471

* m—w* : methylene iodide-water
*% ¢_w**; tricresyl phosphate-water
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Fig. 2. Effect of grafting on the surface tension
of the grafted PET film.
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