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Abstract

The dispersion and polar force components of the surface free energy of PET fibers untreat-
ed and treated with hydrophilic chemicals, such as nonionic-soil release polymer (SRP), anionic,
nonionic and hydrophilic silicone, were determined using harmonic-mean and geometric-mean
methods. Contact angles of water and methylene iodide on the fibers were determined from the
adhesion tensions using tensiometric method.

Fibers treated with hydrophilic chemicals have the increased polar force component and the
decreased dispersion force component. The adhesion tensions of triolein for the hydrophilic
treated fibers were smaller than that for untreated fiber.
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Table 1. Chemicals for hydrophilic treatment

nonionic soil-release polymer (Proctor & Garble)
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Fig. 2. Wetting force curve (advancing and receding) during immersion of a PET fiber.
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Table 2. Adhesion tensions of water and methylene iodide for fibers (dynefcm)

Water Methylene lodide
Treatments
advance recede advance recede
Untreated 16.4 (2.7) 58.7 {1.2) 47.4 (0.7) 54.8 (1.4)
SRP 18.9 (1.3} 60.8 (1.6} 41.3(1.2) 50.9 (0.8)
Silicone 28.3 (1.9) 51.5 (2.0) 35.2(0.7) 43.5 (5.7)
Anionic 19.9 (5.3) 78.9 (1.1) 47.2 (0.7) 53.4 (0.8)
Nonionic 62.1 (1.0) 74.8 (3.0) 51.1 (2.0) 54.6 (2.3)
Standard deviations are given in parentheses
Table 3. Contact angles of water and methylene iodide on fibers (degree)

Treatments Water Methylene lodide
advance recede advance recede
Untreated 77.1 (2.2) 36.4 (1.6) 21.0 (2.0) 0
SRP 75.1 (1.2) 33.5(2.4) 35.5(1.4) 0
Silicone 67.2 (1.6) 45.1 (2.2) 45.6 (7.9) 0
Anionic 74.2 (4.4) 0 21.6 (2.0) 0
Nonionic 31.6 (1.3) 0 6.0 (5.3) 0

Standard deviations are given in parentheses

Table 4. Surface energies of PET fibers (ergfcm?)

Geometric-mean Harmonic-mean

Treatments

vd Tp s vd Tp Ts |

Untreated 44.5 3.5 48.0 38.7 9.8 485

SRP 379 57 436 327 11.5 442
Silicone 311 11.8 429 27.0 17.8 44.8
Anionic 43.7 4.7 484 376 114 490

Nonionic 40.2 28.0 68.2 357 33.2 689

vd = dispersion force component of surface free energy
Tp = polar force component of surface free energy
s = surface free energy
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Table 5. Adhesion tensions of triolein for fibers

{dynefcm)
Treatments Adhesion tension
Untreated 31.9 (0.6)
SRP 30.0 (0.8)
Silicone 22.3 (0.7)
Anionic 30.5 (0.5)
Nonionic 23.5 (1.3)

Standard deviation are given in parentheses
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